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DATE TIME TOPIC INSTRUCTOR(s)
Monday, 800 AM  Welcome and Registration Frame
August 12 9:00 AM  MARSSIM OVERVIEW FRAME
12200 PM  Lunch
1:00 PM  MARSSIM OVERVIEW cont'd FRAME
3:00 PM  RADIOLOGICAL SURVEY TYPES IN SUPPORT OF BERMHARDT
DECOMMISSIONING
Tuesday, 8:00 AM DCGLs: SELECTION AND APPLICATION FRAME
Angust 13 9:30 AM  RESRAD/DandD, RESRAD Build, VSP FRAME
11:30 AM  Lunch
12:30 PM  Problem Session: DCGLs FRAME
2:30 PM  CLASSIFICATION AND SURVEY UNITS FRAME
4:00 PM  ELECTRONIC RESOURCES FRAME
Wednesday, 8:00 AM REFERENCE AREAS FRAME
August 14 10:00 AM  INTEGRATED FINAL STATUS SURVEY FRAME
11:30 AM  Lunch
1230 PM  SURVEY ACTIVITY ASSESSMENT & DETECTION BERNHARDT
SENSITIVITY OF SURVEY INSTRUMENTATION
SURVEY
2:30 PM MARSSIM: STATISTICAL DESIGN OF FINAL STATUS BERNHARDT
Thursday, 8:00 AM  CLASS EXERCISE: EXAMPLES FOR MARSSIM FSS DESIGN BERNHARDT

August 15 10:30 AM  INUREG 5849 AND TRIAD AS ALTERNATIVE APPROACHES FRAME
11:30 AM  Lunch

1230 PM  MARSAME (SUPPLEMENT TO NUREG-1575) FRAME
1:30 PM - DATA QUALITY ASSESSMENT: EVALUATING CUSHING BERNHARDT
DATA SET

300 PM  DATA QUALITY ASSESSMENT: PERFORMING STATISTICAL ~ BERNHARDT
TESTS RETROSPECTIVE POWER CURVES

Friday, 8:00 AM  INDISTINGUISHABLE FROM BACKGROUND FRAME
August 10 10:30 AM  FINAL STATUS SURVEY REPORTS FRAME
11:00 AM  SUMMARY: TAKING ADVANTAGE OF FLEXIBILITY FRAME
OFFERED BY MARSSIM
11:30 PM Exam Staff

1200 PM  Course ctitique and Adjourn
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Name: TONYA BERNHARDT

Title: Health Physicist

Office Phone: 865/241-6620

E-muail: tonyabernhardt@oraw.oeg

Education: MS University of Morth Carolina at Chapel Hill in Radiation
Health Physics & Industrial Hygiene

Certification: Certified Health Physicist

Experience: Radiation Safety Technologist - 2 years

(UNC- Health & Safery Office)
Health Physics Instructor - since 2/17/2000
(ORAU Professional Training Programs)

Marme: PAUL W. FRAME
Title: Health ]’h}rﬁ\'cl'st
Office Phone: 865/576-3388
E-mail: paul. frame{@orau.org
Education: Ph.D. University of Toronto in Biology
Certification: Certified Health Ph icist
Health Physies Society Hartman Orator
Experience: Environmental Health Physicist - 4 years

(ORAL Radiological Site Assessment)
[ealth Physics Instructor - since 2,/1/84
(ORAU Professional Training Programs)
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(3) ﬁI ’Hﬁﬁi‘:ﬁ%ﬁ”ﬁg |7 1(rubble, debris and rocks) : ﬁ‘ﬁré‘f*:ﬁ‘?? [ £
NUREG-1757 53~ &1 G.2.2 éﬁ °

(4) gy [k Arasi(embedded piping) : ﬁlﬁﬁ‘x:ﬁiﬂf [+ £% NUREG-1757 87~ &
Y G158y

(5) At ”Eﬁﬁ(ventilation ducts) : ff! T;J‘J*:E‘Ti/ (4 £ NUREG-1757 57
Y G141y

(OB ER M s T IR (i Ay A A I i Ar(sewer systems, waste
plumbing systems, and floor drains) : PFEIEI%"%%‘@ (% £% NUREG-1757

51 E Y G13ay-e

35



R

MARSSIM Jol- 2 =1 sy 802 208 P H BRI P RSk (Y) - Cushing Frfy

(R EEEE I Gl RIS L RLRE g T BTk i PR 2N R B e Rl
PP A TR IR e AP IR 1 1R A I RHR Y ’ifﬁﬂﬂ,i# EAE T BE|
SRR > T TR R (bR LV e 2 IR H R R R
ﬁ‘Jifﬂ AR 2 | VRS (e b S Y R R O B R R
AT BRSBTS AR [ R P AR O R 5 TR IR

YTV PR S g HA ﬁm;@ﬁg[lﬂ?@@}ﬁfl@ BT
A ﬁ‘/ﬁﬁ'\”ﬁﬁﬂ[l : DandD ~ RESRAD - RESRAD-Build ~ Visual Sampling Plan =" >
HORLES R R (V&)Y » RIS B R -

SRjy > FTS MARSSIM [ USSR ST A I(F T AR et 3(F 9
FREL IR 5 R S R Bt Tk SR Pl g0 PO G -
Foob PRl FET U SO ST MARSSIM 2 HH S
Tk (R IARRE R P BT RER ] MARSSIML 157 ]
EPIRRIF 2 i IR E”Eﬁ"ﬁ“{ii%l IHRAETE VA I R B
§ﬁpE’JQﬁEW%@Eﬂ%%?$§P%O

MARSSIM &gz (L {7 ;E[g@ﬁlgﬁgﬁ R 2 B
SRSk BTG EARA e SRR R AR R
[ \frﬁi%g»i@ﬁ:éﬁyﬁ FIIPT s =9t - MARSSIM EPF Bose e I il 77 > -
A AR E AR E R~ PURERD - T TR A gt o NI R
MARSSIM 3 5 Rt (0 TV — k] ) 20 s 7
'ﬁﬂ%@%gﬁwﬁ?$P*ﬂ?”¢ﬁ““ﬁWﬁﬁﬂﬂﬂ%ﬁ@;ﬁggﬁﬁ;
B TAHRDAECY T o Wi IR MARSSIM ¥ [ fEERRAES 11 14 1SO 7760

36



FEGELT » TR U 27 51 P b= (R -

MARSSIM P (eSS PR F AR P Rt B8 b 22 [ - TR

iRl *ﬂﬁ HREARYE o IRy > AR EHAw D SR A el T B PVE peTE  T
IR B EER AR R IR (S - R IO 2 J/wt;ﬂ@%*

T W T B S R P RIS A O
HABH o ) W%@%ﬂifw%%ﬁﬁﬁ ORI 2 K
b2 FTJ IVTIRE > PRI R “éﬂﬁﬁ?ﬁ TAT MR A - ‘ﬁg”ﬁ HIfiY o
(AIFS 0.05 » - AI51E ] OS%fE{IRrif 4= 5 h gk 2= RIS
F » BRI T RS o O SRR T R
FOTRE > g R (B FDRLET SR8 bl o £ i iR = 22 5 4
SRR mﬁkmﬁ$%@ﬁ%iﬁVH£WﬂﬁﬁﬁW¢Vﬁ
15 » MARSSIM FE b3S AR (S 31 APV - JRR e
%ﬁﬁ?%W%%ﬁﬁﬁﬁﬂWWﬂﬁ%”@&mlwﬁ%ﬁﬁ@ﬁﬁﬁ g
YRS IO R S IS SV R o (B 1 -

PRUL 1t - — R IOR 10 - B 2 7% Rl MARSSIM
9t [ A PR TS R PRI 91 - MARSAME ~ MARLAP -
MARSAS * NUREG-1757 » RESRAD A4z + Visual Sampling Plan A% 27> x5
Ak x@%ﬁﬁ[ TH;W % @«lﬁ%ﬁﬁgﬂ”@ ?Iﬁ/ A B s ey 15
SRR BB (U 2 T D R SR A [
AR » RIS R R B N 2 TRV -

37



-

) [ Cushing 74 75y 2 iy r-4[
— 3

.= | [—E 1003000

o

LEGEND

D UNAFFECTED AREAS

£ 1034000")

JH=n 1002000

LN 1000

=l — M TUg0uon"

fsg=) KERR—McGEE CORPORATION

DOCUMENT TITLE:
FIGURE 2 -
CUSHING FACILITY MAP
°  UNAFFECTED AREAS

150

|

| orre: 67794

AN
4>

0 150

SCALE IN-METERS

W 9EBO00

[ e9vouor

1996000

38



(=) MARSSIM [&{"(Cheat Sheet) » #f 5% MARSSIM I/ k52 LS - £ [ 1577
17 [t R e 4 2 Pt b 10 [t G -

PTP’s MARSSIM CHEAT SHEET

Professional Training Programs at Oak Ridge Associated Universities has been providing the best hands-on fraining in the
radiological sciences since 1048, For informalion about upcoming courses, visll our wabsile al www.oraw,ong/plp . You can also
contact our Registrar by phone (B6S) 576 3576 or by email registrar @orau.org.

MARSSIM OVERVIEW

* MARSSIM [MUREG-1575) is a document  ducted over the enlire site. instead, final residual contamenaton thal & distinguish-
that provides guidance for conduching final status surveys are conduched in discrete able from background should not resull in
status surveys af radiclogically contaminal-  areas of the site known as survey units. mare than 25 mrem in a single year to an
ed tacities undergoing decommessioning. The planning, implemenlation and data averaga member of the critical populaton.

* Tha final status survey 15 conducted by assessment for the linal status surveys Many Individual states employ lowar criteria

the licensee (or 8 subcontractor) afier they  proceed incependently for each survey unit,  (e.g., 10 mrem), bul we will assume for the
have concluded that further remadial action  Liltimately, evary survey unit ai 8 site must purposs of this discussion that the critenon

is not necassany. In other words, the sile be demonsiraled 1o mael the regulalors Is 25 mrem.

should be relatively clean and is expected  release criterion * The concantralions (typically in soil ar on
o maet the resease critesion established by  » The Nuclear Regulatory Commission’s buliding surlaces) thal resull in 25 mrem
the regulatcr. criterion for unrestricted release of & are relgrred 10 as derved conceniration

* A single final stalus survey is nof con- property can be summarized as follows: guidedine levels (DCGLs),

IMPORTANT GUIDANCE DOCUMENTS

Abelquist, E. Decommissioning Health Physics. A Handbook for MARSEIM Users. Institute of Physacs. 2001

MWUREG-1505. Nuclesr Regulatory Commission. A Nonparametnz Statistical Methodology for the Design and Analysis of Final Status
Decommissioning Surveys. Revision 1, 1908,

NUREG-1507. Nuclear Regulatony Commissscn. Minimum Detectabie Concentrations with Typical Radiation Survey Instruments for Various
Contarminants and Field Conditions (pre-published draft) . Jume 1988,

MLIREG-1575. Multi-Agency Radiation Site Survey and Investigation Manual (MARSSIM), Revision 1, August 2000

MUREG-1576. Multi-Agency Radiological Laboratory Analyfical Profocols Manual, July 2004,

NUREG-1757 (three volumes), Muckear Regulatony Commission, Conselidated Decommissioning Guidance,

DATA QUALITY OBJECTIVES (DQO) PROCESS (MARSSIM Appendix D)
The seven step D00 process is an integral component of the planning phase of the data e cycle, lts primary purpose is 10 ensure that &l the
mportant issues are addressed. These seven steps can be bolled down 10 1he following:

1. Stale the problem: Identify the planning team, decision makers, deadlines, rescwrces and a concise descrption of e problam.

2. lgeniify the decision: for 8 final status survey this would be *Is the level of residual confaminalion i a given survey unit below The release

criteria.” Then, the allernative actions ane idenlified e.q. further remediation, reevaluation of the DCGL'S, restristions on release ele,

3, Identity inpuis o e decision, |dentity the specilic questions to be answered, &.g., “What physical characteristics of the site need to be

evaluated,” “What chemical chamcieristics of the contamination need to be determined,” ez, The chossn means 1 answer fhese questions are
identilied, The nfornation nesdsd o estabich the DGCLS i wentified. Whal mathods will be used to provide the necassary data is deterrmined.
4, Define he study boundaries. Areas of e s#e 10 be evaluated are defined and the time frame n which the survey will be parformed &
defined
5. Develop a decision rule; the statistical method for describing the residual activity is identified e.g. the mean, madian lor the survey uni, ate.
The action levels ane identified.
&, Specdy limits on decision enrors; Estimate the likely varation in the measurements. for the survey unit, demtity e null hypothesis and define
the congsquences of Type | and Typs || erors in terms of health, political, and resource issues, Specity acceptable values for Type | and Il ermor
rales (alpha and beta). The formal DOO process does not relerence the LBGR, but the atter should be specified when bela s specified.
7. Opbmize the desgn of the survay for obiaining the date. Evaluate data collection design alternatives, develop the mathematical expressions
fhat will be necessary 1o implement the aernatives and select the optimal cplions.

MARSSIM DATA LIFE CYCLE (MARSSIM 2.3)

In all lour phases of tha dala lite cycle, communication betweean the licenses and the regulator is essenhal,

1. Planning Phase (design the survay) 2. Implementation Phase (periorm the survey)
4. Decision Making Phase (what to do it the
3. Assessment Phase (evaluale the measuramenis) survey unil fails lnnglm he IEEIEESE eritenion)

39



G0

40



41



(H78)
. IMPLEMETATION PHASE OF THE DATA LIFE CYCLE

thlﬁmhmm“

mmm“ﬂmuﬂwummmﬂhmmummmmmm
thal the mvestigation evels have been seeded. The primarny purpose of the scan is 1o locale small areas of slevaled aciivity, Le.. hol spate. I localed. the

latiar are characterized by addmional measurementssamplas ko daterming thal the contamination & beiow he DCGLaw..

* For aipha and bata scans, Me probe & usually 0.5 10 1.0 om above Ihe surtace. A ypical scan rale might e one hall 1o one prabe width per second.

+ For pamma scins, & Nal proba s smung cvar (hié ground ina 1 m &c ﬂhﬁm“ﬂlﬂhhlﬂtﬂm_hﬂ.ﬁm
ammmummmnlmmm 75
This is done o cbiaim accurale delerminations of the number of unbigsed iocatons. This dats will be assessad statisbeally 1o deter-
mine if the conamination ievels in the sunvey unil am below fhe mﬁwﬂmuumwumm
* Stalic measurements of wmmnm-unpmuhﬂfm of just abowe, the surlace (in the final status survay, the s

taces should be ciean wilh Bile 10 N0 removalie actily). Meisuremesnls ar iypcally perioemed usng Scalare g8l 1o one minule count times.

R C is fhe surtace concentration (dpm/100 cr) Delaus values for suriace efficiency (E.):

s —E R i tha net courd rabe fopm) * 0.5 tor belas wilh maamum snargies abave 400 kel
EE A E is tha instrument efficency (2 pf efficency) * (.35 far alphas and batas with maximum enargies
* 1oa E, is the surface efficincy between 150 and 400 kaV.
A s ihe proba area {en)

+Soil sampiles are genanlly colacied ko a dapih of 15 cm. Ona kilogram samples am usually colacied tor gamma spec analysis while smaller samples might
e citained § & radiochamical analysis |5 pedomed.

3. ASSESSMENT PHASE OF THE DATA LIFE CYCLE

1. Data Yerification (MARSSIM 9.3.1, NUREG-1578 Chapter 8)
B & delemmined whether or nol the laboralony and Reid parsonnel did whal they wene supposed o do, e.g.,
* Will® T COFTRCT NSITLAMNIS LISEE SN0 WilNg Ally G crHckS on e MSUMENE DEcime)
* wirg e count [imes and sample masses what they wene supposed 1o be (Le., ware ™he reguisse MOCs cblaned)
* were e requisite number of spill. duplicate, biank samples pesformed
* i5 1hane missing documentation
2. Dats Validation (MARSSIM 9.3.2, App. N. NUREG-1576 Chapter 8)
Dala points am assessed and fagpgoed a8 necessary. In essence, This i.a reaiily chick on indvidual mesasumemants. Typical quaifiers (ags) ore
* U measuremend leas Ban cilcal level + J measurement very uncerlaen or questionable + F data poirl rejecied

3. Prediminary Data Review (MARSSIM 8.2.2)

+ Dartarnines tha tallowing: numnbar of valid measursmants, iowes! maasurement. highs! measuramand, maan, median, standard deviahon

+ Bazad on the measuremants and scan data, datemning I tha anea ciassScalion appaars corac)

+ Dwilmirning that he requisile rumber of measummants made

» Deterrriinas i thie o t9 aibove of balow the LBGR

* Sunvey uni fais # the aversge measurement (Sign test) or the difference batween e average survey unil Bnd redosence ama moasuemants (WHS les)
euceas the DOGL.. Nole, this does not include biased measurements, only those coliacted for the purpose of the sinbstical s,

» A stalistica! test is nol necessary il all Ihe measurements (Sign iest), or e difference beiween ihe mghes! survey unil measurement minus the lowesi
background measurement (WRS test), is below the DOGL.. As before, this does nol incluos udgmental 8nd Dased Meesurements:

* A giafishice las! & necessary il the average measuremen (Sign es1) or the diference befween ihe AverBge SUney urd Ark Elence aEd measursmans (WAS
test] is below the DOGL., bul some maasuraments ans above the DCGL. | This doesn'l include biasad measurements.

4. Data are Plothed/Graphed (MARSSIM 8.4, NUREG-1505 4.2.2)

+ A posiing plot s produced in which the measuremenis [e.g., pLug or dpm/100 om™) am indicaled on a drawing of e survey unit al 1he ocations whore Tha
MagsuEmEnts were lakan.

* A higiogram might aiso be generatod

5. If pecessary, the Sign Test ie Pedormed (MARSSIM 8.3, NUREG-1505 Chapler 5)

This tesi only employs fhe unbiased randomiy datribuled or systemalic measurements. Judgmantal or oihereiss biesed data am not used

* The lolal number of measusemenis being evalualed in the survey unil is N, The number balow the DCGL, i the statislic $. ¥ a measuramant is the same as
the DCGLy . # i not counted and the total numiber of measumements (M) is raduced by one-

* |I'5 15 above the spproprale crfical value n Table L3 of Appendx | in MARSSIM, the Null Hypothesss {ihat the survey unil excesds the misasa crilerion| & rejected)]
frsumm-:rh-b-hmm-mwmnmmm:mmmm-nmmm

6 It necessary, the Wilcozon Rank Sum mmnmmuminmq
This test only amploys The unbiased randomiy disinbuled or sysiematic measuremanls. Judgmantal or othareiss biased dals am nol used
+ Add The DCGL. 10 each of the relerence area magsuremants.
* The adjusted Reference arsa measurements ane fhan pooled with fhe Survey und measuramenis
* The pooled measurements ans ranked (sored) from lowes (o highest (1, 2, 3, eic.). Tied vatues are assigned an average rank (8.g.. 2.5
* The sum of the ranks of the adusied refenence area measLEMEns & iha SEtisic W,
* Il W, i above the approprales crilical vaiue in Table L4 of Appendix | in MARSSIM, the Nul Hypofhess {Ihal the survey unil excesds e reasa crienon) 5 raecid)
o Il W, is tiext wilh o balow the critical value, we hail 1o regect he Nub Hypothesss and a decision must ba made a5 to haw Io pmosed.
7. Perfiorm an Elevated Measuremen! Comparison (MARSSIM 8.5.1, NUREG-1505 Chapter &)
This best irmvolves all the survey und maasurements, .., biased and unbiased measurements,

» Every measurement (above background) above the Inveshigation Level iggers an inveshigation.
* Tha invesfigation imolves gonfirming the maasunsment and then dafemining the aree, aversgs concantraton, ant DG GLay,: for sach hal spol
8. Detesmine ihat the Total Dose from AN Sourees ls Balow the Release Crilerion (MARSSIM B5.2, NUREG-1505 B.1)

& lovecon botspor) — 8 owoonc Borgpa2 -8) L & is the averege concantration in the survey unt
DL, DG - o it xpwint | DG L g o b apat 2 y delermined trom unbiased measuremants
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G
4 DECISION MAKING PHASE OF THE DATA LIFE CYCLE

A dacision musl be made as to how to procead |l the sunvey unil wes mscassited, faled fhe slevalsd mersurement companson, failed fhe slalistical
assassmenl. o¢ ihe ictal doss om all radiabon soures sxbaetad fha release crilamon

* Mazsurgments in Class 2 o¢ 3 survay wnils exscesding the DCGL, indcate thal the area mighl have baen misclassfied. I so. Ihe area (including naarty survay
unks) may have to be recharaciarizad, reclassifiad, subdivided inlo smaller survey unils, and resurveyed.

= I the awerage conceniration [above background) in & hot spot is delemired during the elevaled measuremeni compansan 1o exceed he DC G w for that hal
spat, the hot spol is remedated and

« |l the average concentration [above backgiolnd) in the survey und exceeds the DCGL., of he slalislical tes! lais 1o reject the Null Hypathese, the enlire
survey may have 1o be emediabed and

* The stalistical les! might til 1o rejec! iha Null Hypothesis becatsa the 1es waz perlarmed noormessy. Chack b sae # Ihis was the case,

= The statistical 1 might il 1o reject the Mull Hypothasis becausa not enpugh measurements/samples were oblained, If thers (5 reason fo balieve et this is
the cate, the mgulator might one mund of “double semplng " Bome indications thal not encugh measurements/samples were taken incluta an cbsenva-
tion thal the actual standard of |he maasurements was grester than that estimaled whan the reialive shift was caiculated, endior fhe average of the
maasurements was higher than the LBGR. In double sampling, addilional measuramanisisamples are abtained at randomiy selecled locations, These maasure-
maris an added to (e pool ol measurmmants alraady obtained and the slatistical fast is mdona.

» Thes stalistical test might fail 1o reject the Null Hypalheeis becauss the ralatence anad maasuramants were iowear than appropriate 1or the survey unt. Assess
i suilatlity of the ralanercs ama.

* The DCGLy or DL, might have been foo consarvative (law), Consider reevaluating the assumplions/paramelers in tha dose modeling. Mote that thisis a
last rescet. Evalualions of fhe dose madsling should have been done much eariier.

+ Considar melaasing tha 52a under resinicled condiions,

STATISTICAL CALCULATIONS IN SCENARIO B - INDISTINGUISABLE FROM BACKGROUND
(NUREG-1505 Chapter 13)

In Soenaric 0, two statistical tmst= are pesformed for sach survey unit: the WIS {2l and the Quaniile tesi. The Hull | lypothess in these iesis is thal the sureey
umit measurements are ndistnguishable from background, As such, tha geal is 1o =i to reject fhe Nul Hypoghesis in both tests

1. Perform the Kruskal-Wallis Tes:

Tha purpesa of this sl is ko show (hal sgrifcant vasatiily exsts in background. This can be considensd a uslification lor emplaying scanarie B, Tha Mul
Hypothesis & [hal no significan| varabliity exisls.

» Diptain measurements'samples in al leas) fowr relerence amas. NUREG-1505 recarmmands al [easl 10 measwemants in aach, wharsas NUREG: 1757 recam-
mends al least 15.

+ Rank 1he pooied measimements from all the rederence areas. Sum the renks m the novdual eleence aness.
-mmmmmmuuiaﬁcwmmmm:
Rr M iz the total number ol measurements in all the reference aeas
[Z J XN +1) n, 5 the number of messurements in a given raference area
M""'*” R is 1 5Um o (1 FANKS In 0 given relorence drea
» Campara K with critical value in Table 13.1 of NUREG-1505. In this lable, k is Ihe number of refarence aras (usually 4). NUREG- 1505 recammends an alpha
ol 0.1 wheraas NUREG-1757 recommants a valug of 0.2,
* 1l K exceeds the crilical value, the null ypothesis is rejecied and thi conclusion is that there & significant vanability in the background dala.
2 Delerming a Concentration that is Indistinguishable from Background (e.g.. 3 w)
+ The poncenirafion thal is indistinguishable fmom background i some mulliple of w. NUREG-1505 and NUREG-1757 both use 1hree as the mulple.

g & 1D Maan quam balweon Iha relarence areas

oy O] 8 i5 Ihe mean squan witin he reference areas
Ty Ny 5 rElated 1o the number of measurements in e relarence areas
- j 4 i
S-S 14 X Xx - Eawy
L W 1 i g -
1 inl l: I i J i=l LA .
0§ = = ¥im 1)

| %= .  Nisihe talal number of measuraments in 2l the riarence areas
L& _Z“- ny is the number of measuremenis in a given relerence anss
fy = ————— Rigthe rumber of ralerance aras

k=1 ¥, is an individual measwrement in refennce grea |
3. Parform Wilcoxon Rank Sum Test on the Survey Unit Data (NUREG-1505 6.3)
+ Adjust surey unit dala by sublracing the concantration thal is indistingueshaible Tram background (3 fram each survey unit measurement
+ Renk the adjusted survey urit dale and the unadjusled refesence area data
» Surm [he ranks of the adjsted suney unil data. This statisbic (W) is compared with {he crilical value in Table A7 of NUREG-1505 {m and n e the rumbers
ol survey unit and reference area measweemants respectively)
o1 W, is lass than ar equal ko e crlcal value, [he null nyponess & nol myacied and the surey' unil 5 A55UMeD Nestnguistabg om backgrownd.
4, Perform Quantile Test on the Survey Unit Data (NUREG-1505 Chapter 7)
* Each rank & denlified as beng from the surviy unil (3] or a relerance area (R), These identficalions are fen sorled in order from the lowes! 1o highest rank
* The number of ihe r highes! ranks ihal am Inom tha surey unil = companad wilh 1ha value k. Values lor r and k am indicaled in NUREG-1505's Tabls AT
Male that |he maanings ol m and n are the revaree af thosa in tha WRS lasl

« |l this numbes i 855 than k, (he Mull Hypothesis is no! rejeced and the survay unil s assumed indislinguishabile from backgraund.
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Vabls 5.8 Valmes of %2 for Use with the Wikooen Hank S Test
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Critical Value lor Wilcoxon ~ w _ |
Rank Sum Test Elu+ur+1}+_ Fh+m+“
Critical Value for Sign Test %
L 2

m is the number of measurements in the reference area (WRS test)
N is the number of measuements in the survey unil (WHS 1est}

M i the number of measurements in the survey unit (Sign test)

2 =185 when a = 0.025

2= 1645 when a =006

z=122whena =01
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