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Introduction

Finall status surveys using guidance m
NUREG/CR-5549

Implementing MARSSIIM at power reactor
tiacility;
— (Class 2 survey umnit

— Class 1 survey unit (usig RIESRAID-BUIILD 6
obtaimn DCGIL and arca (Aciors)




- Final Status; Survey: using
NUREG/CR-5849

Site divided 1mto) atitected and unatitected
SUrvey units

Sample size 101 cach Survey: unit stmiply;
depends, on survey: unit classiiication:

I measurement per 1Fm* for attected Sumvey;
units, 30 measurements {or tnaficcicd

Student’s ¢ test pertormed 6nce sumvey: ik
data are collected = requitesy datarmommaliby
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[imal Status; Sunvey: usimg
MARSSIM

—

Null' hypothesisi (1H,): Residual radieactivity
exceeds the release criteria

[Decision errors occunwiien E s rejecied
when 1t 18 truel (Type ) or when Hi; 18
accepted when 1t 18 false (Typei )

Sample size dependsion many: varalcs:
DCGL, LBGRE decision: eiors, Varabiliby,
off contamimant (&)




[imal Status Survey: Design at
SV - Example Survey: Units

P

[Level 7 Turbime IDeck - survey: unit mcluded
ioor, lower walls, and equipment suriaces

“Suspect affected™ classification - similar to
Class 1 i MARSSIM

[Direct measurements! oL SUrHace activiby,
were generally: collected oma ] mx [ m
grid, 101 a tetal O S73Mmeasurcments S
a gas, proportional detecton




[imal Status Survey: Design at
ESV: - Example (cont.)

P

Site-specilic guideline considerimg
radionuclide mix was 4,000/ dpm/100 cm?
SUBvey Unit Summary; tesulis:

— mean = 82 dpm/100) cim?

— standard deviation = 238f dpmy/100) cm?

— max value = 676 dpm/100cm?

— upper 95% contfidencerlevel = Ysidpm/l00rci*
Survey unit easily satisties nelease; cricra




. Implementimg VIARSSIIVIFat
FSV- Class 2 Example

[Level 7 Turbime IDeck sunvey: unit would
likely be Class 2;

— Some positive contamination, but noe
contamination exceeds DCGILy,

— only | survey unit because; approximate oo
area (400 m?) s less, thant 15000/ m?

WRS test used [or gross measurements! o
surface activity, alsormay: consider STgn test




. Implementimg VIARSSIIVIFat
FSV- Class 2 Example (cont.)

Sclect decision erroxrs:
Type 1= 0.05; Type = 0.05
Calculate the relativershifit—rtatior oi A/G
(A = DCGL,, - LBGR)
— DCGIL,, = 4,000/ dpm/100)cim?
— LBGR isimitially setat 5076 o IDCGEIE

Standard! deviation: 1 this Survey: tinii;
238} dpm/ 100 cm?




. Implementimg VIARSSIIVIFat

FSV- Class 2 Example (cont.)

Relative shift = (4,000/- 2,000)/23& = 5.4
— Take advantage ol big relative shilt by moying

Ta

[LBGR: closer tol DCGLy, (set LBGR = 3.600)
Relative shiit = (4.000- 3. 600)/238/= 1.6

vle 5.3 m MARSSIVE provides WRS test

sample sizes: 16/ direct measunemenis
required 1 this, Class 2 survey: i



. Implementimg VIARSSIIVIFat
[ESV-= Class | Example

[Level 10 Reactor Building - survey tnit
mcluded floor, lower walls, and equipment
surfaces; about 390im tetal surface area

“Suspect aticected™ classilication

[Direct measurements! oL SUrHace activiby,
were generally: collected oma ] mx [ m
grid, 101 a tetal ol 474 measurciments WS
a gas, proportional detecton
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. Implementimg VIARSSIIVIFat
FSV- Class 1 Example (cont.)

Site specilic guideline considermg
radionuclide mix was 4,000/ dpm/100 cim?

SUBvey Unit Summary; tesulis:
— mean = 105 dpm/100; cin?

— standard deviation = 4416 dpmy/100) cm?
— max value = 2,422 dpmy/ 100 cimn?

— upper 95% contfidencerlevelt 36 dpmyAi00) i
Survey unit easily satisties nelease; cricra
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. Implementimg VIARSSIIVIFat
FSV- Class 1 Example (cont.)

[Cevel 10/ Reactor Building survey: unit may
be Class 1:

— signiticant contamination identriicd during
charactenization Sunvey,

— only | survey unit because; approximate oot
area 18, less tham 100/m>

Class 1 survey units may need additional
measunements; duciio potential oo SpoLs
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. Implementimg VIARSSIIVIFat
FSV- RESRAD-BUILD

Calculater DCGL based on 25 mremn/y:
also need area factors and scamn MIDEC

Source term identified at ESVz:

— FFe-55 74,250
— [H-3 10:9%6
— Co-60 &.6%0

— C-14 15076
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. Implementimg VIARSSIIVIFat
FSV- RESRAD-BUILD (cont.)

[nput source term at the iractional amounts
that each radionuclide s present

DCGL,, for mixtuse is: 60:370/dpm/100 cm?

This may: be coniirmed: by, entermng cach

radionuclide separately, calculating iits
IDCGL, and then the gross activity IDCGIL:
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. Implementimg VIARSSIIVIFat
FSV- RESRAD-BUILD (cont.)

Area factors deiermimed from same
modelmg parameters, used to) genenaie
IDCGILs; only: size off contaminated anca; is
changed:

Im?z 2m?2 4m> 10/m2 16 m2 36 m>
10.7 5.9 34 Y 1.5 I

15



. Implementimg VIARSSIIVIFat
[ISV=Scan MIDC

(Gas proportional detector (126, cim?) used;
detemmime weighted eliicicney:

Nuclide:  Eraction  BEfff = Weighted i

Ie-55 0.742 0 0
H-3 0:109 0 0
Co-60 0.086 OF21 001
C-14 Q0 005 Sli=4

total eiticicney = 0:02
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. Implementimg VIARSSIIVIFat
FSV- Scan MIDC (cont.)

DEGLy;, formixture (60,370 dpm/100) cim?)
using 2% el 1s, comparable; to; 45000

dpm/100) cm? using 21 % et (in' terms ot net
counts, DCGIT s 1520 cpmi vs. 1060 cpi)

Determine scamn ViIDE

— based on selected parametess, scan MIDE
1S 25,900 dpm/100)cim?
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. Implementimg VIARSSIIVIFat
FSV- Sample Size

Because the scan MIDC is/less than the
DCGIL,,, noradditional samples are needed
above that required by, WRIS test

Standard deviation: i Survey: unit coniected
tor weighted efficiency: 45500 dpmy/100 cm?

Relative shifi:(60,3701= 52,000)/4;500= 1.9

MARSSIMI provides: WRISHEST sample size:
13 direct meas tior this, Classt [ suavey: tmil

18




P

SUmImary

The MARSSIV survey: design implemented
at reactor D&IDIsiies may: greatly reduce
sample sizes, however. ...

these potential savings, come at the expense
off increased planning and design iesSOUnCES

MARSSIMI surveys for alpha’ contamimation
may not exhibit Same; Savings
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