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lntroduction

Einal stattis stiveys usingl guidancein
NUREG/CR=-5849

Iimplementing MARSSIIVIF el pewer: reactior
facility;
— Class 2 sunvey unit

— Class 1 survey unit (Using RESRAD-BUIILD 16
entain DCGIL andiarea i iaciorns)




~ Einal StattisiSurvey: using
NUREG/CR-5849

Site divided 1nte affected andlunafiiectied
SURvey: Units

Sanple size fior each stvey: unit Simply;
dependsion suvey: Unit Cliassifilcailon:

1 measurement per 4 m? for aifected stivey
units; 30 measurementsiier Unafiecied

Student’s t test perienmed erRee suRey Unit
data ane collectied - reguiesidataneriaiiiby
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~ Einal StattisiSurvey: using
WA RESSILY

NuliFypethess (Hy): Residual radioactivity.
exceeds therelease criteria

[Decision|eforsieceliWnen s ISie ected

whenit s true (neel)s erWhen = g 1S
acceptedwhenitisiase(Ginpelill

Sample size depends ion manyi\vananles;
DCGL, LBGR; decisien eors; Vamdaniliy,
ol contaminant (s)




- Einal StattisiSurivey Design at
ESV - Example Sunvey: Units

Levell 7 Turbine Deck - survey unit included
floor, lewer walls; andiequipment Surfiaces

“SUspect affiected™ classiiiicationi- similiar ie
Class 1 in MARSS|VI

[Direct meastenents of suiiace acViLy;
Wwere generally colliected e ard mpe dim
grid; fior a teial 6l SYS meastements usiing
a gas prepoertienal delecior




- Einal StattisiSurivey Design at
ESV - Example (cont.)

Site-specific guideline considering
radionuclide mix was 4,000 dpm/100 cm?
Sunrvey unit slnmany/ results;

— mean = 82 dpm/100icim?

— standard deviation|=238 dpm/100icm?

— max value = 6176/ dpn/100 cm?

— upper 95% confidencelievel =98 dpny/ 100 cm?

Survey unit easily/ satisfiesielease crileria




~ Implementiing MIARSSIIVIF &t
ESV- Class 2 Example

Level 7 Tiurkine Deck survey: unit weuld
likely e Cliass 2:

— SOMe positive contamination, PULnNo
contamination exceeds DEGIL,

— only/ 1 survey unit becalse applexiimaie loor
area (400 m?)isiless tham 1,0001m?

WRS test Usedifor gress meastrements 6f
surface activiity,, alse may consider Signiiest




~ Implementiing MIARSSIIVIF &t
ESV- Class 2 Example(cont.)

Select decision errors:
Typel = 0.05; Typell = 0.05
Calculate the relative shlit=Iate ol [D/S
(D=DCGL,, - LBGR)
— DCGL,,, = 4,000 dpm/100/cmz
— LBGR is initially: set at 50% off DEGIL,

Standard deviaen N tis Su/ey it
2306 dpm/100/cm?




~ Implementiing MIARSSIIVIF &t
ESV- Class 2 Example(cont.)

Relative sariit = (4,000 - 2,000)/236 = 6.4

— [akeadvaniage of big relativesaiiit By meving
LBGR cleser to DCGL,,, (set LBGR = 3,600)

— Relatilve shift = (4,0001- 3,600)/238 = 1.68
Table 5.3'1n MARSSIIVIF provides WRS test

sample sizes: 16 direct imeasurements
eguired in this Cliassi2 stvey unit




~ Implementiing MIARSSIIVIF &t
ESV- Class 1 Example

Levell 10 Reactor Building- strnvey unit
Included fleor, llewer walls; andiequipment
surfaces; abeut 390 m# total surface anea

“SUspect affiecied™ classiiiicaiion

Direct meastenentsof suiiace acViLy;
Wwere generally colliected e ard mpe dim
grid; fior ateial el 474 meastements using
a gas prepoertienal delecior




~ Implementiing MIARSSIIVIF &t
ESV- Class 1 Example (cont.)

Site specific guideline considering
radionuclide mix was 4,000 dpm/100 cm?
Sunrvey unit slnmany/ results;

— mean = 105 dpm/100 cm?

— standard deviation|=416 dpm/100icm?

— max value = 2,422 dpm/100 ci?

— upper 95% confidence lievel: 136/ dpr/d00 cm?

Sunvey unit easily/ satisfiesirelease crileria
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~ Implementiing MIARSSIIVIF &t
ESV- Class 1 Example (cont.)

Level 10/Reactor Building stnvey: tunit may.
e Classii:

— gignifiicant contaminatieniidentiiied durng
charactenizatien suney,

— only/ 1 survey unit becalse applexiimaie leor
area isless than 100 m?

Class 1 sunvey units imay neee adaitienal
measurements due:te peiential e ek Speis
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~ Implementiing MIARSSIIVIF &t
FSV- RESRAD-BUILD

Calculaie DCEL,,, hasedion 25 mrem/y;
also need! area factors and scan M DC

Soeurnce termidentified at ESV:
— Fe-55 14.2%

— H-3 10:9%

— C0-60 5.6%0

— C-14 1.0%




~ Implementiing MIARSSIIVIF &t
ESV- RESRAD-BUILD: (cont.)

InPUL Seurcetern at the fractionall amoeunts
that eachiradionuchidels present

DCGL,,, for mixitre s 60,370 dpm/100 cm?

IS may/ 1ve confirmediay entering each
radienuclide separaiely, calchliannaiis
DCGL, andithenthe gress actiVity IDCEIL:




~ Implementiing MIARSSIIVIF &t
ESV- RESRAD-BUILD: (cont.)

Al ea factors determined fromisanme
moedeling|parametersiused e generaie

DCGILS, only/ Size 6l contaminaied areals
changed:

ITmz 2m?z 4mz 100m?z 16 mz 36 n?
1007 59 34 19 1.5 1




~ Implementiing MIARSSIIVIF &t
ESV- SCan ViDC

Gas propoertional detector (126 cm?) tsed:
determinewelgnted efficiency:

Nuclide  Fraction  Ef: Welghted Efif

Fe-55 0.742 0 0
H-3 0.109 0 0
Co-60 0.056 0:24 0.018
C-14 0.01 0.05 OI=4

letall efficiency = 0:02




~ Implementiing MIARSSIIVIF &t
ESV- Scan MDC (cont.)

DCGL,, for mixture (60,370 dpn/100 cm?)
USING| 2% €fiii IS comparabletoi4,000
dpm/100 cmz using 21% efif (In terms of net
counts, DCGL 1si1520 cpmivs. 1060icpn)

Determine scan ViDE

— 92sedl on| seleclied parameters; scaniviiDie
15125, 900! dpny/100icm?




~ Implementiing MIARSSIIVIF &t
ESV- Sample Size

Because the scan VIIDE IS |ess than the
DEGL,,; hoadditenalfsamplesiare necded
above that reguied By WIRS test

Standard deviaien IaSun/ey: Uit Collecied
for welghted efficiency:4,500idpm/d00 cmz

Relative shiiit:(60;sr701='52,000)/4;500/1= 1.9

MARSSIM provides WRS iest samples|zé:
13 direct measifer this Class i stivey tnii
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SUmmany.

The MARSSIIVI stirvey design Iimplemented
al ieacior D& Drsitesimay. greatly/ redice
samplesizes, NeWeVer....

Lihese potential savingsiCome al the Ex|Pense
of Increased pllanning and design reseurces

MARSSIIM' stiveysiierRalphz contamination
may’ oL exhibiit Same saviings




