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Abstract

Among the nuclear species concerned about the possible dose effects of the decommissioning
process of domestic nuclear power plants, some nuclear species are easier to measure (so-called easy-
to-measure nuclear species); but some nuclear species require complex procedures such as sampling,
dissolution, and separation, purification, etc. Only then can the instrument be used for measurement (so-
called difficult-to-measure nuclear species). Because of the complexity and diversity of nuclear species
that are decommissioned in power plants, it is not possible to analyze the difficult-to-measure nuclear
species by sampling and analyzing them. It is possible to calculate the relationship between the difficult-
to-measure and the easy-to-measure nuclear species after measuring each nuclear species through
partial sampling, the relationship values are called scaling factors, and then the activity of the difficult-to-
measure nuclear species can be calculated from these scaling factors to obtain the activities of the
difficult-to-measure nuclear species. For the determination of the activity of difficult-to-measure nuclear
species, the scale factors obtained from the relationship between these difficult-to-measure nuclear
species and other basic easy-to-measure nuclear species (such as 8°Co-60, 137Cs, etc.) must be used.
The scaling factors of difficult-to-measure nuclear species will vary with facilities. Therefore, how to make
a reasonable and correct assessment and decision is a very important task for the radiation analysis and
site investigation during the decommissioning process. This project refered to the international literature,
and integrated both of the existing foreign/domestic technology, and also analyzed and summarized the
evaluation methods, selection strategies, application examples, and review guidelines for difficult-to-

measure nuclear species in decommissioning operations of nuclear power plants.
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2. BHFR ELEAIR T E =0 2 R

FIRETE —REZHEIRFT IAEANW-T-1.18 SR E BRI R B ES S E/W
a7 AR RS DIRBEANZEEBRRIFREARENSMEREYRENS TEE -



(=) REFHAZELEHREF E 2 EESRERER

AETESZE ISO K IAEA ZHBRSWHEITRAMNNT - DT RARRIEEZHAZ
ELCAIA BRI E0E - EARE - BRES  WREMRGR @ ROHAZELLAIER
A 2 ZEESARERER A BEAZERRRFKETEISERAESESRR
HiEERZHAZBILAREN G 2 EESE - AMRRRBEIEEZHRE(E 2.1)E1T

TREEE :

109 & B
Bli1|2|3|4|5|6|7]|8|9]|10[11]1 :

TfFIEH

REEEH SN %
A& AT g £2
IRV B2 3R 5

SEBBRXR -

DT ERANERIRAE
FZEAIZIELD
(IPSE AR EERES

R RATELE
BRI 2 &
EER|ERES

Az
N

WEEE I EAE

N

BRI R L HA & %7/15 BTE L HR

NI

Tie B HAR o % 11/6 BUTE L HA

MRBEZEE RERBEZEE

TIREERETR 5|15 (25|35 |50|65|80| 90 |100

0,
ﬁtb(g%;@%%%%%%%%%%%@

F1F  ETEAIMIRER REERE
F2ZF:R715 Hu}mﬂjﬁﬂﬂlﬂi&%L%

£3F  RBERRE - FﬁHEﬁJI%}fE =R
F47F R 116 IR HEIRMRBEZEE

21 FIRFTE—ZHEEEHSE



F=F MITHRREL

3.1 REESMEFERZE S I it B AR TR

FIRFTE—REERNER LBt B RRANG M EEREY P ERZERN DT
e ARER D RS AR SRR 280N - LR AR BEERNE B EmAEREES T -
DA ERRERIERES - MO RITREZEMNNRBL T -

3.1.1 BISMEEAIZIE D IR T

BIFR ST MR 2T R - TERARIRIENE FHER - HPHEENZES
FER AT M AL TR 61 (232Th) EA S (235U B2 238U) 151 R HL 1% 7& - fik(“C)ER R (6CN)F - BRI
HIKRIBEIRIZRIES - b ABERIREE  REMSFNEZRCEBHRBMIINEZ
ALHEHZE  BERERZEBEHFZZRTLUERN  MoFRRIERZRINRE - ER%
BRMNEBEARRIMEFREE 2N HEEREZEY)  BEREENDENTK - INER LR
AAZTE 2 AT Fe M -

BRNIREAR 2 WS M ZE DT R0 % 0 B AR ST M BEE MBS AT - 1NE
REZYTPRERELHAULERIRIEPHN IR SARE NN ERI T RIRIEPHE
Witk - BRI MEEEDPITERHRNEE  NE - EURE - RIREARE 26258
REFR - BRREEESTEAN AT ERESE - iR 5w e M e
NIRRT K - BBk EARMSA M ZES RN SZENHMES  8FBRANIRERE
AV R M BRGNS - BZBRER 2 S M %iE - I FEREER RN
RIEEE% " Chemistry and Analysis of Radionuclides ; (by Jukka Lehto and Xiaolin Hou, 2011) - E &
R ERNEITNREBRMHRE - & FIREPIARER NG 2B DT Rl -
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10CFR61 &5 LURIEBEE Y P1E E K 2 AT RS B M A ST 4 BEEY) 7 SRR (U
318132 -

*x31 E—RFECHZEREE

%iE =EE

14C 0.30 TBg/m?
UC (H1EEEM) 3.0 TBg/m3
5Ni (HIEEBA) 8.1 TBg/m3
UNb ((EEE=EMA) 0.0074 TBg/m3
9T 0.11 TBg/m3
129) 0.0030 TBg/m3
TRU (EEEAARRS 5 & 2 #BEH P 4% 51 1% 18) 3.7 TBa/g
241py 130 TBq/g
22Cm 740 kBa/g
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B EE(TBg/m?)
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F—1T £_17 F=17
F{EH/R 5 F 2B %iE
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3H 15 BE— A
60Co 26 BE— A
63N 0.13 2.6 26
8Ni (HICEBA) 1.3 26 260
%03y 0.0015 5.6 260
131Cs 0.037 1.6 170
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Rz BN RETTA AlE e
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Nb-94 Nb SEACHDIUEEEF X BENT | ISREE e DT &
BMOERERE
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E 2 % B 2 iR 51116 B 5 SR B F M (MARSSIM) 2 B85 H (Appendix H, MARSSIN,
2000) - STHIRGIEEIRSAEMNERESITREN MM - 2N A EZES AR
MR —P - k3B MARSSIM XX - EERGHMERRGTR R ELEREETT
EmAoMZEREBEREEARE  EEUCENEREEESNESAERE/ &/

7=E (MDA Z; MDC) - /THX DCGL 1ERY 10~50 % -

W

3.1.3 BIAIRAEALIE D T Hiif L& IR TG

BEANRENSF CEZEDTFENEREBZEMEN @ENHHBERZE
REBITTEF 2 FKMERE - ZBENFTFAERBEARBTILM S DRI A =E - Histin e
NZEMNER  [R1& - WAMEBREYEREFRZFTK - BIRERZEZ 2 SRR
BfF ERRREER  BR=1TF L BREER RSB AEER - WA %A
M - ZRSERZHAIINTZRED T ZIERAIRER 34 -

% 3.4, BIRIRAERAAIE D e

Bi= BRI RS 1 12iE
SEMSTAERENSHEEE 3H, 4C, 55Fe, 63Ni, 9Sr, 9Tc, 129, TRU (233Pu,
LB R 2301240y 241Py, 241AMm, 242/244Cm)

ZBEc FE R E 24 3H, 4C, 55Fe, 63Ni, 9Sr, 9Tc, 129, TRU (233Pu,
r LB 2301240py, 241Py, 2412437, 242/244C )
BEABRFHBEIMEEP L

%Nb, 129]
S MEREDTERE
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mZDaE ;7 A 271 HESER AT ETHAXBIARBEEERIAZHMERL
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DR
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| KoH+KI
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}
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I T REIE TR FE R
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1 3*)| ;ﬁ] }f—:
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ZRHBZEREHRBAZENCEDBZETAERKEREK 36 - EALEM
-8 THEARE BRI R "2 EBBRE | LT ol LIS ERET 1t
BEEY D HFFE KN RZIE(MNZR 3.1 B85 3.2 Frdll) - BEFrERRER p a7 AR ET
AEEARBAERE - WHRBR EFRERRIRIT AR 3.3) - At - F2EHMEE
R EB 0B AR AR - EEZREN DT ERENEEROCINVEE - 205K 6 Fr
Al - RMBEREBMEEEZEN N
1) aEsLZ 14 ExRIZETmEREERRIGEEZREFTK - HERWZHMAIS L

Fe-59/Sr-89/Am-243 - 151D$17:_T?$§E$ﬂﬁ ITRUAE

(2) HR Tc-99 W - $EREE BT AMERE - (BEaEZLUREEPIEETAIE(LCS) -
Mz EﬁnﬁﬁEJTxﬁﬁﬁAFH“ﬁEE% Z(ICP-MS) -

3) B I-129 Mot - LB DEER - LESRETEE(LBG)FTAIE R thET4R -
ﬁﬁ/ﬁﬁEUELiqﬂ?/E{b?’i & - 5TAIT-129 RUER{EZAE [-130 - IERBABEIHITA
[fEes - WA ERBRENDEIR - 35 - SELAZXIFIIRSIEEE T
=8 1-129 B9 AT ¢ -

(4) R Nb-94 i - #EANMFEHARIUERLUNBEEZ 2 TEAE - BEREK
mAREEEERD - BHROEERAKN Co-60 FREEE LEETE - Sl ER
AIBRT < BEARBEE D BELIAR(E Nb-94 - BLUNGEERE TR - oIS RIS EaI 1T
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*36 BAZEREHAZE(CE MG EESR

AlE=RET R EER

BB D RETTA

% & sORlERS
a8 %A R B
H-3 S5/ H.0 S5 H.0 / 945 LSC
C-14 S1EAL CO2 F1E8 CO;, / 194 LSC
Fe-55/59 JUBRBEFRIIR | LB / 9% LSC
Ni-63 SI0IB B A A BB / 9% LSC
Sr-89/90 BB AR / A LSC
Nb-94 / / SI0IBS B A R HPGe
o o LSC(&EE
To99 873 75 / (5%)
ICP-MS(#Z 4t FFr)
— . . LBG(EE)
1-129 SR / RIAIT FE (L "
HPGe(iEK)
AM-241/243 | L e 1975 ) £ BE AL
Pu-241 BTG | B RIRIERE / A LSC
o o 1 5 R BERL:
Cm-242/244 BTG | BRIRIERE / -
ES

AL o LSC : RESPOMETRIEE ; HPGe : ALSETIN SRR
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x37 BAZEREHAZEZ 2 FERE

D HTEBR(Ba/g) —E&aE/L
AMDA
=i EERE 5 2)
8% A ER D=\
(Ba/g)(E 1)
H-3 0.1 0.9 / 102 15,000
C-14 0.1 0.2 / 1 300
Fe-55/59 0.01(Fe-55) | 0.0025/0.002 / 10%/1 260,000
Ni-63 0.1 0.5 / 102 1,300
Sr-89/90 0.01(Sr-90) 0.5 / 10%/1 15
Nb-94 / / 103 0.1 /
Tc-99 0.01 0.02 / 1 110
1-129 0.1 / 103 0.1 3
Am-241/243
Pu- 103 2x107° / 0.1 3.7
238/239/240
Pu-241 1 2x107° / 10 130
Cm-242/244 103 2x107° / 10/1 3.7
71 —EEEIEEREUSFEINEBE— A YEEYRSE (T —EEESLEE
ELU NS MEEYEIRIE - [REES)

af 2 DR RE P EEEAE DRI , Fr] Z AMDA

3.1.5 MEDEMR AR EIRES
BRIBEAZ S HEZE T ZEEAERE  ERENER THEK 19822

Fong 2= & = (TAF)RY

=50 =X
Rty A

- TAF 5] B HBA RV it AR 36 B EL AR ¥ B AV ol 12 =2

= BY

=1

/NaRIE

(AMDA) - E kB EEMEAIRITROARIRE - 25K 3.8 Fbl - MR ARIREIER P AR
A2 TERRRRE T AR S KU RBI RS E -
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3 3.8 THEAR MG LIRS T 2 TAF $iil 78 88 B2 % 8

TAF 280 T+ B
BB e 218 AMDA =R

S 250 48 15 B2 B M A T A 1
HEEIRER R = SR R

#E6[TAF-CNLA-T09(2)]
AR B PEEFEZEDTE | EEYDEE | BN EREEYERREERE

1T #3 2E[TAF-CNLA-T10(3)] EREZ 1% |RitLEEERA
—EEEFEENTEEZY | BIRE 2 | —EEENEENT MaH
Rz mEeaEiag | 20% RSB A
[TAF-CNLA-T12(2)]

3.2 DITERMBRIZIERZ BRZE LA R BT 0% - ERRE - BRES

FIEFTE — R EBIRET 1S0 21238:2007(E) (2007) 52 IAEA NW-T-1.18 (2009)3R & S48 8
BIFESCER - RAMTED TR - EEFRGIEREZ #AZIELLG R ETEHE - B
RISEIEAES - BREAMITHRRZRBAT -

3.2.1 EAIZELCGIREN A ZEEREF TSR

IAEA K78 1SO 21238: 2007(E)¥ &= 2 /372 » R 2009 FEE3R 7 NW-T-1.18 IR - ¥ E
R EEZE YRR R E R ZAE EE IR 2R R EME AR HIE S 2= - ANt E1H 1S0 21238:
2007(E)¥R == K IAEANW-T-1.18 SREZ AR =ZEUF -

3.2.1.1 HHRARANER
(1) ERIZFE (difficult-to-measure nuclide)

ZIER S M RE BB IER IR 7 A B R REEY BRI ERINEERIE - AT : o
SEEYALTE - PERETIZIENAGIE X BYAR AT IRAE -

(2) B EAXTE (SN TE B8 S 1% 7E) (key nuclide)

SRR ZEE NS T EE R ZEZEEN - o FEE R R ZEEA=
138 5" 5 R #7& (easy-to-measure nuclide)'sX "% 5C 4 1& (marker nuclide)” - 140 : ©°Co F1/3X 137Cs °

15



(3) EEBIEIEL (scaling factor)

RIBIERRA 2 BUBTE ERVBA SR ZAERV DL ST A ST S 3R BRI ST I S H VS
BAHNSH -

(4) BEZEY)IESKIE (waste package)

REE - Bl REANEEEMERNEREEEEREZ RS FZMAE
BRI ( AIENIRWAT RIFIM R ) EARIYm

(5) FERMEA (representative sample)

R R Z 7RI —E BERM R P ERRRm - R ABEBZ MRS
5

it BEEYRERRMARORE B REEDERNCAIRER - ARMEREBRER
IR F R B2 ENEELEAIRIFEMELL -

(6) EERA (composite sample)

REARDERNERIESY)  HEmNEELSERERPESYREERILE -
I - EARERRBARERN— 2K m - WIHREXRE ; AH—RIEEEREA
REWRBEENWNEREZ ( AIITREHRERR ) BESHBEIRANEMNWASIERAR -

(7) [BERE)%A&E (corrosion product nuclide)
VIR O RENBREY EERE(EZE - AIE0 : ©Co - BN -
(8) DEEMIZIE (fission product nuclide)
DRZENEBEB AT REETHNZIE - HIY : ¥7Cs - 905 -
(9) a ZE514Z4E (alpha emitting nuclide)

BREBRE R aflF 2 1Z& - B0 K28 2 i Z (Actinide) 7T 2= A0 &8 # (transuranic)
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(10) #BIHAZIE (transuranic nuclide)
[RFFREIRR 92 Wi -
(11) EzHESRICEEEYIEER (dry active waste)

ZBREEEZRY BRI ATEENEREZYER - SFENER - FRA0RE
= B BREOGERUAEERETNHEERBRRNSVBNEZR BRESE -

(12) 9B EEZEMIEER (homogeneous waste)

MEEMMEZERERGTN M Z RS EEEEMIEE R - B0 . oA BRRM RS
YIEER - BERYRASFIRE 18I A - ATt o St RE A EREIRE £199 0 - sl
RBNBEEVIEHNAEREETTIRS -

(13) EEEEZEMIESR (heterogeneous waste)

AFEHERZEYIENERNMEG M ERYIER - SEERADHERAD IR
a¥) - AR R EREEYIRBERNE N RRES -

(14) BEEMIEERIA (waste stream).

B — AR IEAARIEEE M B -

3.2.1.2 LEAIRBLERIER

EE 31l Rl 250 (scaling-factor method)SX 78 7= £ B EE 51 K] 2502 (empirical scaling-factor method)
EEERESAZIEERRIZIE Z ENHERY  RIBERZIEN M R A E R 2
AZIBRI ST MR E - BEFG BN - BB EEEKT - 2B (T /LR
EMHEBANHIBIFREE - RetstER—EMARIM - ARBREEEEE AT
MR EFSEETES TS -

HUHENEZEFEHRE{OZE R CHEBNGERERTIEER SN
NRENZEZBEREE - —LEERVENSEEEYIEREETEIRE 7 EERE
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ZYEREPRFCHZEBENREEREERESPHNASEVEERE - BLEEEX
EHE AN ERYENEEA IR ENFERRBUIRE HERBEERMNEZE

AFESER - MMV ENESTEEEREEREMNBEENE -

EEAIESHR R « —TEHSl - JERERBBEREZEYIERIANZRmETRHARM
SHEB AT MEEEEENEREPHIAENZENHE SERBEEERPR
EEzBN—REIERNEGRREERN  £5ENaEE T - JUREZBEHRAR
REERAEZYRNET -

12 Bl PR IR RE A8 2 (IAEA, 2009)3= th Z EEBIRZTS X - JHERI ST 2 BE =) h 2R
Z1E (DTM)EA EL ¥ FR Y B SR AZFE ({0 Co-60) 2 FEIRVELAIRA (R - LM E 2 A= EREE
=E - W ANRA O N RET - IEARBRVRE RN S EENEERENE
31PR7R -

(1) FRIRETERIBEE (Step 1)
BAEREZEERS HEEEENS HERYEE  DIHERETZRES N &
BRSO ¢
(A) RS
(B) B =S AH A4 H
(C) AR INREE S
(D) M5 M A A& A AR A
(E) Gt 4 R FRE
(F) RFE=S R AIKICETE
(C) EMEERESE
(2) BRIEEDH7(Step 2)
Kk DtE R O EEE RN GT  RE R SRV TE - DUETTAED AT -
(3) A MEREAE (Step 3)
(A) KIBZESITHER - ¥ E1E (log-log scatter diagrams)ZE 1T £ HIl 1% 78 1 5 B8 i
ZREWARBE S - USHEBEEAGME - ABEEE  omERNBAS
A AREE PRI ST M B R R E 1T RET -
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(B) EAR L - {19 (geometric mean/log-mean)EE & £ 19 (arithmetric mean) & E1€

=M BESERIAIREFSERNEE -
(4) EEPIRZIRIRE B G MR AY1h & (Step 4)

(A) GBI EE(SF) ik 24 1o] 2 191 (log-mean) R ZE - LA ER 73 47 (regression analysis) 5% ¥ HY
ZIEER - DU BRI RA S R iE BRI L E - B b A 8% B M
M B EREEEEY R ML -

(B) BEZAIZERER T EBNFBEELZEDH  NERYREEISXRAVAEM
SRIE - WL - BORZAEEERIHKLEAIREMMETEL -

ik ey | (A) RO 35 A K
(Step 1) B AAA B TR (B) R JiE 25 #1544 344
(CYRA h e JE 52
(D)4 4t P A% A8 & AR A

(E)H4 4% P+ Be 4 %2 5]
(F)R & 35 A 4p KL E R E

(B)E B E i
v (A)#E 30 B-Fa B F i 2 B 7E A 48 (
FR A 8L A F R A% AE)
(Step 2) | (B)F % b ¥R A% A R &Y T 4t
&4 48
tb 5] B $3RAE A (A) Bfl 62 42 48 48 B M3 4E F 0k
38 A MR S »| (B)ELf5] B #3577k (B 4ly T34/
(Step 3) 247 T 3 /61 = B )
(C)id A MR 3

Lbf5] B BL e sk T 5
AT E R G R
(Step 4)

&l 3.1 EG I E BARYR E B A4 & RV L SRR
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3.2.1.3 Fix
(1) #281

EEAIR B ERIRREBIRERAEL - AL - ETEZENRERLEIZ DT EREEE
FREE - ARWENFERBHNENRR - SLEAIRETANERE -

(2) FOERMEH
ERARMERNMEERGEZE

v 155 4x (homogenized sampling) ;

v EiEHREE (accumulated sampling)
(A) T8

HEREBEARTLIERIOBEZERYER - K 7TERARERRPESNHS TS

o ERERZAISEREBEDRE—BEs 2 ERNEZEYIERT RS - BlfE

HREDERRNERFREAIRE - o] UERS AmERRZERE 4 (accuracy) * I TIRERE
ARZ7EM T

I]]

(@) E—HRMn B2 ERNEEYIERITIBH L IE I -
(b) TTRBILICAESREEESRM® -
(B) Ri&IKIx

EERRDAT  UaBENHEN L INEE RN BEEYIRERERR LIRRAERR
WRE - EERAROENZEEERNEZTR -
C) EmAEERESER

ERERENER N BREENERIBEEYRETHRER EEZNEEETEA
B EEERERMN S R - DEREDR 2@ B2 E R B E YR P 5 A& 2 G
R R EE S -

3) HIRERE
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MREDTERPHIRERE - RIBREBEE D HHEBRRMAE - EERA - I
AE M EZERE URFIEEUNBAERSENRRA - RIDIEZERRAET 5 ANSHE
RERE -

) @i

Ll N B E % mAvR E 8B — BTk

S N N N S U U U NN

R omE Al

Rt B

[z & 22 78 ol 2 e B A S AN 22 SR 47D skl 2 B B A BEE

gz R (BlHNK R IESS - KR IERs - BEKRIERSE) ;

E RSN EE YIRS A2 AR

ERNEREVRSE (HINEERRE - Bk - €8 51EE ) ;

iR HE ;

DHTEE ;

EITOITRIEEE A

SEZENNSENSREISH{E MDA ( BRI ESEZENEERE - FH
REEERNEERNEELS ) ;

ERNEENRNKDIZE (NRFZETH TG - BETHE) -

3.2.1.4 EAIREE LA

(1) EEAIRBUARIE R

EEBIE B AR & Z BRI HRA M ol SRR 4 - RS R EREER S FHE
HEA - WEILEAIRB ARG BRAZ R -

EEAIRE T A e E R ZENM S M2 EHNERE I LUBBL N RE A2 —

B _1EE

T1RE -

21



v ERHELHG  BETALERREHEARRFLE
v SRR ENRTESEE

(2) ARMERERETAS

B8 15 OB BSR LA 5 R @ ST (& R E) o] AR R BRI Z AR BB M OF
ERE) - LAIREEE /DT ERNELFI9E -

ad = fsp x ax (~=1)

Hoh -y Z2EAZRENEERE - UBEUEENEE Bk ZENEREE
Bam)BEAL ; fsr Z2LEAIEE - FER A 2 ; a@ZAEERERERE - UBEMNE
£)EE (Bake) sk B ENEEIEEE (Bqm3) REN -

HAZENS T CEERE)ASAZEM S M (EERE)LEZZ A 9EYIER
WNA=ETE - EERIEAIEE

for = ”\/(adyllaky1 X..xaglagx..xay, la, (Azt2)

Hoh . aieEmi(i=1..n) PEARZENETERE ; avietxmi(i=1..n) PEHZ
BREERE ; n 2K -

(3) FE#RIERAZATAL

EHEAZRESIZEZEFEIFRERENER N ERASZZEEHE LD
BRA7 AT R ERZAE - AW - EREIERB AL EERERNKEHE - o8t
FHEFFRMRE G - EFEIFRIERHRAVERER N #1715 188 14 & 2 (correlation function) :

ag=ax(a,)’ (n=z3)
LB EINOIERRA R
In(ag) = In(c) + B * In(ax) (304)

Hob - ay @FRAIERNHZEBROEERE ; a 2SR EREERE ; ok 2FH -
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alfE A&/ FEFE (the least square method) 18— 1R B 4R #¢ S FI PRI AL B M AZFELESE
ERNHEE  SE5EAFUEREEEMEER (lnear regression of logarithms) - H& A3
EREEGNBEAE (RX) (o) SREEFNEMEHE (HEE) -

(4) SRZIERVEE

RIBUUN A REE AR SR ZEEERENSAZRE - [5INHESRINZRER
mEERFEY - BREMEDRE NFTEZ— -

(A) E4TE

MRFERERNEEYRD - Ao DIEBIFRIRMEAETHE -
EE KSR E1%A1E MDA -

BAPT R E R %18 4R

BEEHEBRRAVFEH (AW BF - MAZEX) -

RN NN

(B) ELfthisiEl

BRBOREN 2B ZEEERS - Bi5k
v BRHRMAZERCUNYIELE (LEERRE) -

BEMS - 8RR ©Co AIF&ER AL EENBENZEN R CENZERN
B S21%AE - 1% 60Co /=L ¥Cs RfEnREV % BN st B2 2R RS -

(5) CEPIRERB ST DB

MR EERNEERWENEBE S HIER  UEEHFEWLEARE - AiiRE
ORI EE — AR BN 37 - I EHR - ERFI9Emeans) NIEZE
(variance) ILLER - BIITEEEIB BRI R B =2 -

n]

BREOLSBIABNBRENERFRRSLIBRBNEL - UREEBEESIEZH
EREZRYRS -

(A) BHEYVZENESNS

3



(a) MIBBINIERETZ BAIIZERM

BRI AE (B N R ER E Y A TR) S A 2B B M E R AR E LEURRFIE S M
RUAEAL - RLE - MREEZ BB RAECR BIRE AR - Rlol IS HHEER S E
BorERLIZR T EEEAHIRE - BRELERERIE OMBRIAKIERMDHAR - AE
[ FE=RIREL ( AIAB K e FEaR R K [ fE =R ) B HERE MU EREEYRIZE
HECAIEEE AR -

(b) RERNEEVRDFZR

AEZEMEYZBEEERPRIREERNEERTINERTS - B - HREHE
EZBRERETPILEBREYIZE - JBEADIRERNEZYRDE -

(B) P HEMZIEMN o ZEZIENES DR
(a) =EMELERRIZ R

DNEREVZIE - 385 o ZENSAZE 2 BRAHE R 1 o] DURB AR R (fuel failure)
ESERCER (Bl REMZIEMERET o ZREWBE ) ME(L - EIit - IRDREYVZE
M o ZENZE (HIWNEREBR LMK ) EERBLNZER B RBREES
£ - RlollarHEENNEHER BB U Z T EEC AR EE -

(b) MEIRNEREYIFRZR

ERDREVMERE o ZIENARE o rE LR RZBRVABEE AR - FILoJsER Y
ERBHAZENEARZENESHERIEEYRETIH EFEZECNRFES
AP EEZEEHTRANEE

(6) CCAIEBEREE

CEAIE B ERERZERRNTE  SERNRENRENERZE DT - BERAEL
NWmiERAZ— - DIERAREE R EEYIRME R EREC A E 8 £ -

v EBIERIRERERY
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v REZRBRER - U =iz —EUERERY - 2BZEAEEESE
ZERACHER T ARESHSELEARBNCEE -

A ZREEBLLARHAEEMNSH -
(B) EREEZEHENITEIE -
(C) ZEREERVHETT -
ol B UL MR ABIB AR A AR A EE S

v BEEE;
v .

3.2.2 BIFR_EECHIEEIRT & =62 IREY

]

RMRFESZ IAEANW-T-1L18 i & REEMT I BT SEBHFE AL
BB NZAE BRI FE AR BNS M BEENEENSE - BF FE#AZELL GRS
AL 7 RS BERIRETENET  BREA - DURLEAIR R 5 @AY
B - FTERGIHEET 15 EXRGIEEEENWHE D) - ZBEPHRFWHRFTWT -

(1) eI EEEEYRIAE

BN EREI(PWR 2 BWR)RIA[E - EAEE M IRHEERERANESR -
REEENMSEEEYED B LR - SIAZBEINES - HEEYHRENEK 39 A
7% 3.10 3l -

ml>
ik
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39 PWR RESRPAIMES 14 BEEMAIEEE

PGS 14 BE B BT (PWR)

[z FE 23 /% Al) 2 475 48 8 28 (Reactor coolant filter)

AR S & A BE (Primary/fuel pool high activity resins)

HA (] U4 % %7 48 )8 23 (Boron recovery system cartridge filters)

FA38 174 11 )t 28 78 & (Spent fuel pool filters)

Y BT 14 BE 22 ) BR 32 £ 475 14 Bk (Radlioactive waste processing system charcoal)
[E] 55 5& 22 47)(DAW)

<310 BWR RIEZR PRSIt EERYIRVEREY

U M BEEE ) $E Y (BWR)
RWCU #f B5 (RWCU powdered resins)

AR B2 224741 B (Fuel pool/radioactive waste resins)
R BeA 1t 2 4 f61 BiE (Condensate cleanup system resin)
38R ILFEY) (Filter sludge)

& B2 BE 22 4 (DAW)

(2) FHARERARET T ZERNEE
WRIRPLEY e TE IS S B 2R P E RV RIER B - ol D/ D RIZIE(FP)  JR{E1%1E
(AP) - EAPI o SZAE () B i) 7E - BLEBR R R (EZEBI HEBREEEY A
RAKGEIEEY) - B LB R B ch 7R R &3 AR L& 2 L0 Al R BURT 16 RV AH BE A2 & (BRI 1% AE) -
WRESSH BN S A ZIE - 5| HEBRIEA - 415K 3.11 Frsl -
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R 311 HAZENSAZEZERE

PGS 14 BE 2 ) (PWR)

ZrE$E Rl
Rz iE SR iE
SEALATE H-3, 14C, >9%Fe, °Ni, 83Ni, 94Nb Co-60
SEINTE Sr-90, 99Tc, 129| Cs-137
Fa) t A T M 1B 1% E Co-60

(3) ELAIRZAHRAE DT
B PR 2% 58 5 1 A DA 8B (log-log scatter diagram)iE1THERIME 4T - LIS HE
ZiE R RS R %1E - 10 Sr-90 DI LU Co-60 5 Cs-137 &5 4% 7& - 8 Sr-90 £2 Cs-
137 AR EZE - BERERAEEPEEE Co-60 FRMENHEIE  HE
FI9R A5 BENYE B2 Sr-90 B2 Co-60 HIFHER AR Sr-90 B2 Cs-137 RIARRE 4 -
W& 3.2 (IAEA BEER]) -

B2E+00 196402  4BE+03  11E+05 7E+00  Q4E+01 156403 256404
1 525405 L 1.0E05 .
1 1.1E+05 4 256404
‘m )
1 22404 + 628403 o~
s R
L agesna WY Sr-90 + 156403 - A
SF—QO ; ’ B Ap r- Cal i ‘
1 94402 e B 4 38E02 Py A h
e 1, ':i- " o J.‘: .
{15402 P Y 1 5.46+01 R~
na Ql A R LT VAl R
4 4.0E401 o Moo, 12360 om oA
S o »,f"'“ s a W "
L aoeo T 4576400 .
Vw7 , 1146400
Co-60 Cs-137

3.2 Sr-90 B {RE ZR1%1E(Co-60, Cs-137)RITHEAE S 47
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IS - AR ERT - REAEMRNIOAR  EREARBEEEE - 0
& 3.3 (FAYEF ZH) -

B4E+00 20E+02  4.8E+03
—+ 5.6E+05

+ 1.2E+05

"LBWR

1 2.4E404
Ni-g3 | T4
1 98E402
4 2.0e402
--4_1E_+_m’" (
--__e_a'sq“;.ez.,a&-:j"; '

14 _;_j_;i?iﬁ:n . |

Co-60
B 3.3 ZFE23E I ¥ EB 5 B £1(Ni-63/Co-60) By £ £

(4) EEBIEER9%E A 1 (applicability) BR &Y
EABZEA - AR EET EMAR M EIER (linear regression) =k &/ N\ 0%
(least squares method) - X ¥32[E(log-log diagram)Z= 7~ - I A8 8 1% 2l(correlation factor) R2
HMATE RS -
A ROMTHERR 5 BIRHET - R2HARE=0.7 - AIULLEAIEE OIS -
B. E05=R2<0.7F - ILASLEAIREFIECMIETER T

Gm:nj(y_l.y_z.y_z. oty
Xl Xn

X, X3
y : BAIZAEEE
x : SRAIZIEEE
n: DS

C. BRI <5 5 R2<05 5 - RIEER A E 79 1E (arithmetical mean) -
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D. EGAIEIEL Ni-63/Co-60 LLEMKARERIER 0 AraTd - SBAIAIE 3.4 -

8,00E+06

7 ME+06

y = 2,27E-01x

5 DUE-05 R%=8.13E-01 /

& [0E-06 /

63Ni (Bgry)

4 0E+6
+
y = 0,2128% + 190264 v

3 O0E+0R = RE- 03
/

2 D0E+0R ry
58
"
A /

1 00E+G ¥
/ +
0ME+00

0,00E+00 5 J0E+06 1 00E+07 1 50E+07 2 D0E+D7 250407
60Co By/g)

3.4 GBS Ni-63/Co-60 4R 14 0155 53 A 7T fi

(5) AR B9 ERIET S EE AR

A BIBIAETISEM S ET AN T R ER)
Z?zolog(yvxi)]

Gm = antilog[ =
S9N - % Gm ERIEL i (dispersion) = antilog(V'S?)

g g o (21080 )] -T108(" )"/
(n-1)

S2 : 1Z 2R Z (standard deviation)
S : & [ (variance)

B. LtEIFEIEREEMNELUNNREER) :
Gm = elZitiInSHn)]

54 - 7% Gm BERIE i (dispersion) :

Dyg = ez{\/zin=1[ln(SF)i—ln(Gm)]Z/n_l}
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B PR 2R AR LE AR BT L 2 B A - B AR EEH AR ERITZEA
BxP)  ZREDRESARENEEB H1XM) - DLURCAIREEER G EE AR
I(C HREM)S - BRIATRAIHEET 15 BRG] - HMEABERIIERI G N RERMHE -
BB 7 5 BB - INEMH sz =6 -

33 HAZELAIESF G EEERIRENES

FIEETE — R 2R & B IRET 1SO 21238:2007(E) (2007) K& IAEA NW-T-1.18 (2009)¥R & Z 48
BARPR SRR R AMAT - IR BRIG IR Z #AZELL IR Mt 2 BB SRR EEE
HEREERARMN T -

331 #AZELLFIRBFA G 2 EEATER

ZE MR IRFEE TR L 2 BRI B AR B E Z st EERNE  BEAER N A
E&8 7
1. ERAREVIRDA
2. EEDETE
3. EAIEEETETA
4. ECfIE8EE AR S
5. RHEAAR

¥ FiZRm AR R A R E 2 EEAE Z L@ D - HER,
DRIFRABAT -

332 EREEEVRD

I EEBIREOT A B R R 1 E SR AV EE A - JRAE B A T DR A Ry
B — MR EYR LA RE A - I - B AR EE R R 24 ~ 401 ~ 2
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Pkt A I FE TR BB YR G B AT DI RAEAARK - 1 E X BB R R Y R
BREEER ¥ -

333 RERDIEE

T L A SRR e » BV R 5 P RO I R 4
o 2 RS Y SRR - SEARHATEY & SRR TR - DRI
2R ST RIRUIER 40 ¢ BYMPIRE - B51 - HESRA S ZE e BRI
MRS IR ST 752 RS SR ST A0 TAF SRR BB L
ARSE 3 LS - IS HE RIS S3 7 628 2 BRESFTAE MDA 5 MDC » HIERF &%

5 1 SDCGLAYS0%  H < —EERELENERREY 50% - (PSS S artmst (iih
UL T MHMARSSIM) SO - FERRI RIS BTV B S B e T
ST 2 (R B AR HEH - EREEITE R S R/ B\ AT EE (MDA 5% MDC) »
1A DCGL {A 10~50% > EFFRIMIES T PTAEEHE: - MDA B MDC [l I (i
DCGL Y 10% - f = T4 ] el e » MDA B¢ MDC 1] < DCGL 11 50%

BRI RS S R P2 Y S RS A K EL B 2 AR (RS A% AR BT T AV EE IINIE, -
P2 DCGL LUE R bR (R SRS UEE oy BLIMERI IR - 15 B IR AE 2 B RS2
SRR R I ITHIEE AR [F) - o Aridis EIREHE - SR w e -
SR B TR M B S YA i s A A YL A EE B R B sl mT e R R Rt S R P EE A P (4
EAREEEY) - NI - SEREPRI I O R B 2 < AR M S R R e 04T
K2R 275 H S 8 2 R M R Y SR R o A Rt -

EHRIRE T EELAPRER SRR » TR ] PAEM5 U R SRR
RIS E ISR E T HES - HEsR AR ST = R -

334 LEBIREGETERA

FES AR HEEBIR B TR IT7A - A28 s E B A AT - WHEE
FUHET R A EIHR S BRI - Bl ¢ i Ee BN B DL 2 AR i 1S e wT
DU TEEHMZAEAY B TS

ad = sk x ak

31



Bt o ag B aw oy Al SRR BL S IR E RS - BN F Ba/kg B Ba/m? ; fse /2
EENZFERIEE BN EL -

EEGINES fSF RIEEHZARRER 14 (05 R ) B 2y IR AU M R R D) EEE > 2t
LRS- (EETR - (ARE—E AR > AEREAN T AASR LU A - 515
ANHESEAR)

foe = R/(ad,llak,l)x---x (ag; /) x..x(@y,/a,)

Hrh ag it i (i=1-n) TEHIZENERERE |
avisetEan i (i=1-n) TS HZREAERDERE |
n efRAE o

FRIE LU T N R B A s S RS R R B S IR - SR IS A 4RAVAX TR
fEm e B - R EMEDime MIREZ — -

1. AR

WIRFEAETBEEEY - AT DAIERARE T A THIE -
/K B (A HI{E MDA -

BN AL AR AR AH R -

BAHBESRAHEE (F10 : &E > MAZEKR) -

o 0w »

2. HAMRrEL

A, BRBUIN SEAZ R A R e 2 A -
B. EAHENEEAMA TS (CHEERE) -

HH R *°Co FITER RS 2 Al 2 AL A G e EE VX R A A L EE VIR Y 2 A e
i ©°Co Bl 1¥7Cs FATE > SLEYIZ IR ordd S AL TR S WAL R -

3.35 LEBIESEER

WIBIZIE TR EDR > DA BB A 1T HEAR A B 5 e R AHBE P oA > DA
EBEMRRMEE - GEEEE - AT EREA S B R A RS TR RS R
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TEET o LEPIRERYFaEETE LI EE R - IR % B (correlation factor) R?
TN o PRt REE T BARN - FESFERLOIREE9ERE
B o JRA] L EEPIIN BT P 9{E 2 BicATi (dispersion) 72 52 (1R 4R 72 ) e AL HLE F M © et
(dispersion) 2= S (FEAE ) 7 51 R AT 2 Rl PR B ELFIRBEEZEBI(S) -

MR R & ATt < BRI R L IR BTG < ST EFNE - MR BHLL A
PRI 8 MRS 505 » WPAEEEER - A6 DR M4 AHRR 5 & (correlation factor) R2
T FIMERHE B AT dispersion (BUSAEZ) R EE - PRETLLAINECE MM - b
BIRIECE AR E —E L3 7 7A M - 208 Bt )7 7A 2 el AME - 5TEA

3.36 FEHER

FEBEFHEE I L BN - JES EEAMEOGER - WaHE - RTHTEUAE
EEGINEE © a0 EEND SR AR E (B Z EEBIINEUE - BE4h - anLISid
Sy ARG - FEBERLLPINE Bt/ AR 2B N - st ES TSI S
EE L BN E(E -
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BE 45

I

RFIEETERREIEREEEIRFETT S5l REBEIRFT B IMR 17 2R 2 A& 2 A 54 -
BREEREREFNEEN BT AEERER 2R - URAREEDEERMmIEREET
I~ AT oERRVERESS - I65h - MERRNERERZETOR W - RENER
B Z AR D EINIRN - SRR AT L ET 15 BRI PR 2R ZAE EE A A aT b 2 IR A -
BEAREZHEAR BRI EA HFXH) %iEn BREASMIZERVETE B HFEH) - UKEEH
REEEMFTEABRMREC BRA)F - HBAEHNKERMEGZ - RXFFERSE 1SO X
IAEA Z #HRAIRE - DT RMRIRIFE Z 2R R AR EMUX - ERXRE - REARRGS
R RLHAZELCHREF G 2 EEERIAEMES - HEERTIMGE = -

fE3TE KPI AR L - 2R 2020 4 10 B8 | B XGHXETE | BERE 2B AEIES
ITRIBERLLAIERETEA AN R - MM IR E P TIEERRR) - 575 5 MBLHAES
BT EHE— IR - DRt —BE SRR B ARG Y RS EA RS
@) -

mams - ATENTIEF - IIRFSNEZNTTAAER LIE - 2 H B AIR 2L
A ZEESRIREMER - MAHREASXERRRHETEN B EREFEI RS
B TERBEHRZERRMEEER DN ZELIRBNEAEEZEESE -
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Abstract

In the phase of site characterization survey of decommissioning nuclear power plants, independent
confirmation survey is an important quality assurance step, which can ensure that the decommissioned
site can indeed meet the release criterion. The purpose of the independent confirmation survey is to
independently verify the final status of the site and confirm the correctness of the procedures, results,
and documents of the final status survey performed by the licensee. Through the implementation of
independent confirmation survey, in addition to keep the licensee strictly implementing the requirements
and commitments of the final status survey plan, it can also greatly enhance the public reputation of the
regulatory agency. By means of extensive technical documentation collection and review, this research
has thoroughly explored the implementation strategies, procedures and methods of the independent
confirmation survey for decommissioning nuclear power plants. Also, this research has been devoted to
the case study of the independent confirmation survey as well as the analysis of the quality assurance
system implemented by the Oak Ridge Institute of Science and Education (ORISE), which is a well
experienced institute for independent environmental verification in United States. As a result, we can
preliminarily understand the technical capabilities and related requirements for the establishment of a
third-party verification contractor. Based on the above analysis results, this research also summarized
the lessons learned from the independent verification activities conducted by ORISE and attempted to
construct the recommended practices for domestic independent confirmation survey, which is expected
to be useful for the inspection and regulation of independent confirmation survey for domestic

decommissioning nuclear power plants.
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Final Inspection Report
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RIS E R Rancho Seco Nuclear Generating Station (RSNGS)
Aukxiliary gﬂﬁgﬁry
Portions of the Building g
o Structural
Auxiliary Structural Surfaces Structural
Building Surfaces Surfaces in the , The Interim On-
(Rooms 10, 15, - The Exterior .
- Structural (Rooms 18, 50 . . Auxiliary Site Torage
. . Reactor Building Surfaces and 53 and Site Specific 40, 42, 51 and Structural Building (Rooms Structural and Building and
ZFE ORISEFRE |  Dome Upper I Decommission | 52), Pump Alley, | Surfaces in the g Soil Surfaces in 9a
= 4ot Structural (Rooms 2310 25| Vaults 30, 31, 34 Inspection Fuel Storage Containment 132__and 819), the Immediate Surrounding
&1 and Rooms 43 and 35), L . - Auxiliary Steam O Two Acre
Surfaces . Report Building Exterior Building Vicinity of the .
through 49) and | Portions of the . Supports, . Incensed Site
’ - . Excavation, and . o Industrial Area
Turbine Building Acid Waste : Turbine Building, Area
iy Portions of the
Embedded Piping System, and Fuel
- : Rad Waste and o
Piping and Two Exterior , Storage Building
. Acid Waste
soil Areas ;
Drain Systems
Site Inspection
Report for the
N June 7.8.2006 | oct 15.18. 2007 | D€C- 1013 Cg;ixﬁ‘;fo?r’ Apr. 14-17,2008 | Dec. 9-11,2008 | Sep.9-11,2008 | Mar.10-12, | Aug.29-Sep.1,
AR=E ’ ' ’ 2007 surveys y May 29, 2008 Mar. 10, 2009 | Oct. 27-30, 2008 2009 2016
(Dated Apr.
2008)
HEEE In-process
) (in-pro_cess Confirmatory Confirmatory Confirmatory In-process Confirmatory Confirmatory Confirmatory Confirmatory mspzcnon
Inspection or survey survey survey inspection survey survey survey survey .
confirmatory Confirmatory
survey) survey
- In situ gamma | - Radiation - Radiation - Radiation - Radiation - Radiation - Radiation - Radiation
B S = spectroscopy scanned by | scanned by Nal scanned by Nal scanned by | scanned by | scanned by Nal scanned by
mIH R = measurement Nal detector detector N/A detector Nal detector Nal detector detector Nal detector
(scanning s - Total B activity | - Total B activity - Total B activity | - B radiation | - Total B activity | (Hi-density - Total B
measurement) - Beta surface | scanned by | scanned by scanned by | scanned by | scanned by | scan for Class activity
scans large-area /| large-area  / large-area / proportional large-area /| 1, medium-to- scanned by
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- Direct hand-held gas | hand-held gas hand-held gas detector hand-held gas | high  density large-area /
measurement proportional proportional proportional (Al detectors | proportional scan for Class hand-held
s for beta| detector, GM | detector, GM detector, GM | were coupled to | detector, GM | 2,  very-low- gas
activity detectors detectors detectors ratemeters  or | detectors density scan for proportional
- Collection of | (coupled to | (coupled to (coupled to | ratemeter- - collection  of | the remaining detector
soil samples ratemeter- ratemeter- ratemeter- scalers with | soil samples Industrial Area | - Collection of
scalars  with | scalars  with scalars with | audible walkover soil samples
audible audible audible indicators.) surveys)
indicator) indicator) indicator) - Total B activity
- Collection  of | - Collection  of - For drains and scanned by
soil samples soil samples pipe large-area gas
penetrations: proportional
CslI(Tl) gamma detector
scintillation coupled to a
detector GPS system
coupled to a - Collection  of
ratemeter  with soil samples
an audible
indicator.
- Collection of soil
samples
accessible lower
Gamma  floor surfaces inside
Gamma  floor 100% Class 1: 50- | storage cells C-1
~100% Beta floor 25-100% 100% and E-1 in the
Beta floor ~50% 20~100% (10 % for some Class 2: 10-50% | 10SB: 50-100 %
RHEEBEXR ~80% Beta lower floor | I N/A 25 ~ 100% 50-100% Beta Unper Class 35-10% | gamma, 5-10 %
~50% Beta lower wa eta pp Remaining alpha+beta)
50~75% Surfaces) : ) .
Beta upper floor Industrial Areas: | the surrounding
2~20% Beta upper up to 5% two-acre  land
surfaces 5% i
area:
5-10 % gamma
hand-held gas
BEEENARE Total B activity | Total B activity | Total B activity proportional Total B activity | Total B activity | Total  activity | Total B activity
(direct scanned by gas | scanned by gas | scanned by gas N/A detectors scanned by gas | scanned by gas | scanned by gas | scanned by gas
measurement) proportional proportional proportional coupled to proportional proportional proportional proportional
ratemeters-
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scalers.

31 locations 70 locations
. (59 within the .
EiEERaEsg | (6 on the metal Aux  Building 40 locations
. brackets, and 25 62 locations 26 locations N/A q ' 157 locations 66 locations 31 locations (30 random and
MERHE on the concrete and 10 judgmental)
walls) 11 within the
Pump Alley.)
- Gross a.and 3 - Gross a and B + Gross o and | - Grossoand B | - Gross o and f3 -+ Gross o and
by low- by low- B by low- by low- | by low- B by low-
iR ak Rl background NA background N/A background background background N/A background
(smear test) gas gas gas gas gas gas
proportional proportional proportional proportional proportional proportional
detector detector detector detector detector detector
Co-60 & Cs-137 Co-60 & Cs-137 Co-60 & Cs-137 Co-60 & Cs-137 Co-60 & Cs-137
(also Mn-54, Cs- (also C-14, Ni- (also C-14, Ni- (also Mn-54, Cs- (also C-14, Ni-
HR%E 134, Eu 152, Eu | Co-60 & Cs-137 | 63, Sr-90, Cs- N/A 63, Sr-90, Cs- | Co-608& Cs-137 | 134, Eu 152, Eu | Co-60 & Cs-137 '
. , , , 64, Sr-90, Cs-
154 for  soil 134 for  soil 134 for  soil 154 for  soil 134)
samples) samples) samples) samples)
T DCGLs DCGLs DCGLs
DCGLemc DCGLemc DCGLemc
(DCGL, DCGLewc, DCGLs DCGLs for Co- | Single nuclide N/A Single nuclide %%GLS %CGGLS DCGLs DCGLs
or other DCGLenc 60 and Cs-137 | DCGLSs for soil DCGLs for soil DCGLec DCGLenc
guidelines?) in Soil Sample samples samples
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B
(AT A ol
Y ML )

Yes

Yes
(some results
exceed DCGL,

but do not
exceed
DCGLewmc)

-Yes only for

Outfall Area

- Found 1

discrete
particle of Cs-
137 and Co-60
in Aux. Building
Room 18

- Found

discrepancy in
Acid  Waste
System Drain
Line 14-1-12,.

- RHUT area

results exceed
the soil DCGL
for Co-60

- Need Further

investigation

N.A

Yes
(some results
exceed DCGL,

but do not
exceed
DCGLewmc)

Yes
(some results
exceed DCGL,

but do not
exceed
DCGLewmc)

Yes

Yes

Not mentioned
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< 4.2 ~ ORISE #4411 ¥#1 YNPS BT T 2 B R FAE R 24T

]

Yankee Nuclear Power Station (YNPS)

Turbine Building and

Primary Auxiliary

Reactors Support
Structure (RSS)

Remaining Spent Fuel
Pool and Northeastern

Selected Inside and

&t ORISEEHE Portions of the Reactor Support L Turbine Building(TB) Upper RCA Yard .
Bl Service Building Structure(RSS) Rilﬂg:r?% (P\'I?lgl)ls (fr?:ig:tg Beisfa%d Slab Area Excavations and %;S;dgu?viendﬁ?sd
Outside the RCA g p Concrete Structures y
(NOL) . ;
with the Excavations
mzs A Sep. 24-25, 2003 Sep. 15, 2004 Sep. 14, 2005 Aug. 3-4102;080? 13- Nov. 7-8, 2005 Dec. 6-7, 2005 June 21-22, 2006
HEHE
(in-process ] . ) ) , ) ,
inspection or Confirmatory survey in-process in-process in-process in-process in-process in-process
confirmatory
survey)
Total B activit -Total B surface | - B surface scanned by | - surface scanned by | - surface scanned by | -surface scanned by | - ysurface scanned by
B R d b y activity gas proportional | gas proportional | gas proportional | GM detector with | Nal detector with
bl '* = scannet_ Idyt %as measurement, B | detector with audible | detector with audible | detector with audible | audible indicators audible indicators
(scanning PropOTonatae,ector 1 - o irface scanned by | indicators indicators indicators - ysurface scanned by
measurement) | * radiation scanned gas  proportional - ysurface scanned by | - ysurface scanned by | Nal detector
by Nal detector detector Nal detector Nal detector
->80% at NOL-04-
01 ~ NOL-05-01 -
o >70% (TB Structure O0L-09-01 ~ OOL-
= 4+ 2z - 0 - 0, 0, 0,
RHEEBEXR 25 % N.A. 25 % > 25 %(RSS) Concrete Surfaces) >60% 09.02 SU
->50% at NOL-07-
02 ~ NOL-07-03 SU
Ludlum model - Total net 3 activity - Total net 3 activity - Total net  activity

BEESAIAHE
(direct
measurement)

Total B activity
scanned by gas
proportional

radiation scanned by
gas proportional
detector

Total net 3 activity

-Soil sampling (5

locations  within 6
RSS survey units)

- Soil  sampling (5

locations within the
exposed soil

- Soil  sampling (9

locations within the
exposed soil

- Soil sampling
- Soil sampling
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excavations)

excavations)

- 30 random locations

- 3 locations in NOL-

HEiEzEMUEDN ;E ;§2| Ioc?nons 18 randomly selected 10 locations on the >90% (yscanned, with TB SUs 250'8261603(;%0”5 e gulocatmns in each
mix#E Others: g((:)alé(égfions locations evaluated surfaces NOL) $>90% _ (yscanned, |, >80°} - (yscanned, | - 1 location in each SU
' accessible portions) o lysca '
accessible portions)
Gross o and B3 by low- Gross ocand B3 by Gross ocand B3 by
= wi=+ | background gas | low-background gas low-background gas
BRI A proportional detector proportional counter proportional counter NA NA NA NA
(smear test) H-3 by liquid-
scintillation analyzer
% 1E C0-60 & Cs-137 C0-60 & Cs-137 C0-60 & Cs-137 (OO RCAST )t Cem B CHAST | COROROSAIT ) Cog0 kO3
Scan: Scan:
- Co-60 DCGL 6,300 | - Co-60 DCGL 6,300
dpm/100 cm? dpm/100 cm?
- Cs-137 DCGL | - Cs-137 DCGL Soil samole:
ESEE - Max. total activity: | - Max. total activity: +Co-60 DCGL 4.0 | 22,000dpm/100cm2 | 22,000 dpm/100 cm2 | ° Co.60 P DCGL 14
(DCGL, DCGLewc, 5,000 dpm/100 cm? 5,000 dpm/100 cm? within DCGLs pCilg - Gross B DCGL 9,800 | - Gross B DCGL 9,800 oCilg '
or other - Removable activity: | - Removable activity: - Cs-137 DCGL 8.6 | dpm/100 cm? dpm/100 cm? .Cs-137 DCGL 3.0
guidelines?) 1,000 dpm/100 cm? 1,000 dpm/100 cm? pCilg Soil sample: Soil sample: 0Cilg '
-Co-60 DCGL 13| -Co-60 DCGL 1.4
pCilg pCilg
- Cs-137 DCGL 2.8 | - Cs-137 DCGL 3.0
pCilg pCilg
No (because four soil
e B A N—— No (because one soil samples within the | No (because one soil
(IR A O] i Yes o = All well within DCGLs No sample in excess of Northeastern _Upper | samples within NOL-
BR{E) the soil DCGL) Yard Excavation in 05‘-01 in excess of the
MR ?) excess of the soil | soil DCGL)

DCGL)
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< 4.3 ~ ORISE 418 1% ZNPS iZE M T 1T Z @I ERAE XM 24T

Zion Nuclear Power Station (ZNPS)

Select Penetrations and

ZFE ORISE R | Containment and Auxiliary Crib House and Non- Embedded Piping inthe | Spent Fuel Pool (SFP) and Waste Water Treatment Subsurface Soils
L . . o Facility and Select Land Associated with the
EE Buildings impacted Open Land Areas | Containment and Auxiliary Transfer Canal Areas Sacrificial Barrier
Buildings
= H 88 April 16-26, 2018 July 6-9, 2015 June 4-7, 2018 July 9-12, 2018 Sep. 24-27, 2018 July 15-19, 2019
R
(in-process _ _ _ _ _ _
inspection or Confirmatory survey Confirmatory survey Confirmatory survey Confirmatory survey Confirmatory survey Confirmatory survey
confirmatory
survey)
- Beta scans were

RHERAER

- Thallium doped sodium

iodide (Nal [TI]) detectors

performed using plastic
scintillation detectors.

- Cesium iodide (Csl) and

- Thallium doped sodium

iodide (Nal [TI]) detectors

- Thallium doped sodium
iodide (Nal [T1]) detectors

+ Thallium doped sodium
iodide (Nal [T1]) detectors

-gamma scans using | Nal pipe detectors were
(scanning were used to evaluate : - _ were used to evaluate were used to evaluate were used to evaluate
direct gamma radiation sodum jodide ~ (Nal) | used to evglugte direct direct gamma radiation direct gamma radiation direct gamma radiation
measurement) detectors coupled to | gamma radiation levels
levels. , levels. levels. levels.
ratemeter scalers with
audible indicators.
- The Auxiliary Building - Accessible WWTF
basement floor received surfaces received high- .
high-density scan . density scan coverage -Acces_5|ble . areas
coverage - Accessible SFP surfaces | High-density stp'féce associated with the power
=3 4+ =R X " A A H inhe B - .
FHEER || High-density gamma N.A N.A received  high-density | - 2 "7 o eq | block SUs were scanned

scans were performed on
the lower walls and floor of
the Containment

scan coverage.

overburden material in
Land Area 7 were
performed.

with medium- to high-
density coverage.
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Undervessel Area and
565-ft  Elevation and
Above.

- Canberra’s In Situ Object

- Static  surface  activit Counting System
- Measurements were | + The in situ measurements measurements Werze/ (ISOCS) software was
BiESH5%E | performed using a | were made such that the collected using a Nal pioe used to model efficiency
(direct portable broad energy | detector field-of-view detector oragsl detegtgr curves for each location N.A. N.A.
measurement) | Nigh-purity  germanium | (FOV) covered an area of depending on the lenath measured with a portable
(HPGe) detector. 28 in2, p g on g Broad-Energy high-purity
of the penetration. ,
germanium (HPGe)
detector.
- VSP was used to assess | - VSP was used to assess
the sample size required | the sample size required | Atotal of 37 samples were
for decision making andto | for decision making and to collected between the two
- Visual Sample Plan (VSP) randomly place locations | randomly place locations site visits—16 samoles in
- A ranked set sampling P . throughout the survey | throughout the survey , pres |
EisEaE | (RSS) process was used was used to determine the area area April and 21 samples in
£ 3==0 , . i - . .
" to determine the 5 randomly selecte‘d beta. | number of random co- | 16 in situ gamma | - 16 random concrete July.
FEEHS measurement locations. located measurements to -Two  samples  were
R EX B necessary number of o spectrometry samples were collected . I
meet the DQOs specified discrete radioactive
samples. . . . measurements— from the WWTF. .
in the previous section. : : : particles  (DRPs) that
including 14 random and | - 8 soil samples were .
: consisted solely of cobalt-
two judgmental | collected from the bottom

measurements—were
collected from the SFP.

surface of the trench in
each land area.

60 (Co-60).

- Concrete samples were

collected from randomly
and judgmentally selected

- Concrete

sampling
followed the  same
approach described for

- Concrete samples were

collected from randomly-
and judgmentally-

- Concrete samples were

collected from randomly
and judgmentally selected

- Soil sampling locations

were judgmentally
selected from the study

locations using a concrete | direct surface activity : : locations using an electric | area  and  collected
) hole-saw and an electric | measurements * The sample was collected | - selected locations using a concrete coring machine | following the removal of

AR S drill + NRC requested that two by wiping a cloth over the | - concrete hole saw and an with a 15.24 cr% diameter | the sacrgi;ficial barrier
&t ~C0r;crete samples were | jud men?al samples be bottom portion of the | electric dril. ~Samples corin bitl - These  sam Ies. will
(smear test) collected from g depth of Jcollgected of the presidual penetration interior | were - collected from a - Sam gIes Were collectedto | represent subspurface soil
up to 15 cm inp the | sediment materials totaling ~0.25 m*. depth of up to 15 cm, or a depth of upto 15 cm, or corr)1diti0ns after  final
UFr)1dervessel Areas observed inside the untl refusal, and sample untilp refusapl and ’the backfill.  Soil samples

i L i depth noted at each ’ '

- For the auxiliary building, | remaining pump location sample depth was noted | were collected from the
concrete samples were | components. ' at each location. exposed surface to a
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collected from a depth of
approximately 6.7 cm.

- Samples were delivered

to the ORAU/ORISE
facility for analysis.

depth of 15 cm.

- Cs-134, Cs-137, Co-60,

- Cs-134, Cs-137, Co-60,

- Embedded Piping and

Penetration: H-3, Co-60,
Ni-63, Cs-134, Cs-137,

+H-3, Co-60, Ni-63, Cs-

134, Cs-137, Sr-90, Eu-

- Concrete samples: Co-60,

Cs-134, Cs-137, Sr-90,

- Soil samples: Co-60, Cs-

HRl%E Sr-90, Eu-152, Eu-154 Ni-63 134, Cs-137, Ni-63, Sr-90,
Eu-152, Eu-154 Eu-152. Eu-154 - Swipe samples: Am-241, 152, Eu-154 - Soil samples: Co-60, Cs- | H-3
Co-60, Cs-134, Cs-137, 134, Cs-137
Eu-152, Eu-154, Cm-244
- DCGLws: volumetric soil
. ) . and buried pipe derived . . .
ExEE ngt(’p operational | . ontration guideline | + DCGLop: operational | * DCGLop: operational | * DCGLop: operational ngt"p operational
DCGL, . , levels DCGL DCGL DCGL . ,
DC(GL or DCGLe: base case DCGL | ORISE did not perform | - DCGLec: base case DCGL | - DCGLec: base case DCGL | - DCGLec: base case DCGL DCGLe: base case DCGL
EMC, +The sum of fractions . - SOF approach was used
other SOF calculations due to | - SOF approach was used | - SOF approach was used | - SOF approach was used .
ot (SOF) approach was used . . . to prove the compliance.
guidelines?) to prove the compliance the ext.remely. low | to prove the compliance. to prove the compliance. to prove the compliance.
' concentrations in  the
samples.
AT
(RS AR No Yes Yes Yes Yes No
IR AL ?)
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4.1 RSNGS BRI T IREEY 2B HRRRERG 27
1. BRA

1966 F - YD INAAE M IIER i (Sacremento Municipal Utility District - SMUD) £ D 048 E 2B
(Sacramento County) EREa S EEE 1 2100 Z5EX (850 ‘AtB) RILM{EA Rancho Seco Nuclear
Generating Station (RSNGS) #ZeEZE E M A - EBRGEN D MNMAEH /O RRE G 25 =E (40
AE) Y Herald - #£ 1970 ALK — B/ ViEHREE S 160 2@ (65 AR) BB - 1F&
Z2EMPVBEZ2ERAK - KEEEBEREBRE (Folsom South Canal) - EAE M H & K
ERANE . MREERZ 400 ZRER (160 A1) WKAER - RYSRDINAERAE - ARHE
BEE) - ERARY 2722 MWt Babcook & Wilcox ER7K T 2 fE=S (913 MWe) ¥R EEFRR 1974
FIOHI16H  WKR1975F 4 5 17 HIRABE - 1978 £ 3 H 20 H - ZEBMAIFFZAERE
RBEERYE - BHEIKESERLZSE (2% NRC LER 312/78-001) - R REREHZ
& 2005 3B NRC — I NHPIEHEERERCSE - AEBRENZEHBESH -
ERR=IEES (Three Mile Island) M7HERETEEREEBZL KK (Browns Ferry cable tray

allk

fire) -

AZEBRR 1975 & 4 HE 1989 &F 6 HEEHE - HI9EAKEE 39% - HREHZ
REEFE  BABY - SEAE  REQEIMEREERCENIHESEY - RER
EEESFHEMEHERR - R 1989 F6 A7 HERARKEANEHBE - #E%E
A—BRERBNZEEFZMEE (SAFSTOR)  BH £ 1997 FEERREITIREEIESE - 1999 £
7 A SMUD ESERIEETERING - TEFTETE 2008 FRabRE - BR LNEBREEY
(Auxiliary Building) FIZ ARG 1999 F 10 B - RIEZSFEYMHI R ABIRAILAL 2000 F
1 B (GERR 2003 FFK) - sZ BN BZ FREHAR 2R AW AT FR P (2002
F 8 H 21 HER) - BRIFTANZEEREHCURERE - S ZERLAEBNAZEH
MEZREH— (NE 41)  WEENRPHERRENCECREREFZES - —B%
HER  AFZREEZMITARSIME - SMUD ¥ Rancho Seco 5&Hi AR IEIE B BIE K
BN KGEERSE - IR 2006 FRAFERWUXRARBIARAT Cosumnes ZHERR - 1R
& SMUD Rancho Seco ZEEH B T /O\HIGER A - sZ B 1974 FREMFFEE 3.75 B83=7T (K
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2018 FETTEEER 15.2 8357T) - BMAERKRERL 1.2 83570 (2018 FEITTER 4.85
B5<7T) © 2009 F 10 B 23 H - =] NRC G AE 2 MU B L ERIERFARAE - 58
11 2@ (45 NF) WL - S8R —ERARERERSEEEZEMNEEN—RAB%F
Wz N F RN NRC &l - B 1989 £ R IREAER - £CMRREAR 1 20 F
YRS -

B 4.1 - 2F R/ Rancho Seco #%ZBEZEE R (2007 £ 7 A 1 B Hajihouse)

2. RSNGS HYIE I ERRIRAE

A Ranche Seco % EMIEMRIRBEPRIERFE - #i NRC ERIERHNHERRH
9a7% 2006 F - B 2006 FF#E - FH ORISE #AB A ET ¥ Rancho Seco X EMAIA[EIRL 15
PRETTRRRE RIS - BRIARFREZRNERN MR 44 FiR -
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Z< 4.4 ~ Rancho Seco 2 E e A E Z A 422

MATHERD R
B RERN = BHE
e EEEEH =
2006.06.07~
Reactor building dome upper structural surfaces 2006.10.25
2006.06.08
Portions of the auxiliary building structural surfaces (Rooms 23t0 | 2007.10.15~
25 and Rooms 43 through 49) and turbine building embedded 2007.12.21
piping 2007.10.18
Auxiliary building structural surfaces (Rooms 18, 50 and 53 and
Vaults 30, 31, 34 and 35), portions of the acid waste piping 2007.12.10~ 2008.03.12
system, and two exterior soil areas [Outfall area and the 2007.12.13 e
regenerant hold-up tank (RHUT) auxiliary building soil area]
Fit 3 R1=
Site specific decommission inspection report % 7 BRI W 2008.04.25
RIS
Auxiliary building structural surfaces (Rooms 10, 15 and 40, 42, | 2008.04.14~
51 and_ 52), the pump alley, the fuel storage bwlldlng exterior 2008.04.17, 2008.08.29
excavation, and portions of the rad waste and acid waste drain
systems 2008.05.29
2008.12.9~
Structural surfaces in the containment building 2008.12.11, 2009.05.06
2009.03.10
Augxiliary building (Rooms 132 and 319), the auxiliary steam 2008.09.09~
supports, the turbine building (north condensate area,
condensate pump pit, lube oil pit, north central floor, and grade 2008.09.11,
- 2009.05.07
level south), and the fuel storage building [+40 level and the 2008.10.27~
spent fuel pool floor, east wall, west wall, north wall and south
wall)] 2008.10.30
2009.03.10~
Exterior surfaces and soils with the Industrial Area 2009.07.21
2009.03.12
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3. 5§ﬁﬁﬁnu:\nﬁ§$ﬁ%

&= ORISE BB Z LRI B ERBELZE - WASH 7 cBAOERH
ERETEZAKEUNSEEIEBEIRILNSE - 1K 4143 Fin - EFEEREZ
a2 ENHEIRERSE =S RERBRITSZERNBERRE - 2L VRIO]
KBEEE - (&t - MEETNEYNARERIKFDREE - 2RV LERTIUZR
NEHERBRPEE  NERAHLEHRENBUERHEE  MRETNE=T75E
BRANAE TS EARARE L F 2R RREBNERHERS - B—DHER
R ENABRINKEAERE - HPEZ—3ERS (Cover letter) - B4R 3SE NRC B
A HEEAE-—ESSHANNHERNEME - RIBZRERFETNYHRIRRS -
MM EX AR - HEENAXHEEDR RS RERAENATENL HREFH
ihE - RIRATHRSZAE - URAERAEGEERREREZERNT - BRAER
SHNYRTABEEKFAERILIRLES  KEZFETEBELZE -

ERBERSIMESEENRSHMANG ERNEASTHBR/ENT (X 2009
F7H 21 BRREBERSHH)

(1) BT ERILFESE (Introduction and Site History)

¥ RSNGS RS EREERRETTHE - ABER R A HRRFNERE - WH
ARSI RSNGS BERVS M BRI B2 EE M AL beta-gamma 51R RENEREA
afh) - HUREEERZERABRER Cs-137 & Co-60 °

EERPARBERE NRC WERHEZA& - #13¥ RSNGS TR & IMNREE TIEAED
DETEE RGP ERNRRESUE - WHKSIIRERNITRYH R 2000 F£3 H
10H212H -

(2) MEHLIEIA (Site Description)

AR RO IB U E - SMER - R

all

DHER - 2B UABRRITERE
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(independent spent fuel storage installation - ISFSI)- I & 2572 BF RSNGS AL T2 E (industrial
area) AAYMY B FE R ZE (auxiliary building) ~ B PH 3 K S FEZR 2 ZE (containment/reactor
building) ~ FIZ8IARIZEE (spent fuel building) ~ WATRIATFI2ZE (fuel storage building) - & Emik 2
22 (turbine building) ~ ;2805 (cooling towers) ~ LUK FAZRET1Z A BT M4 /R AR RO S 2348 (the tanks
for storage radioactive liquids) - T BlR < IE—MIEFEEBRIEEEN T - = 2E (warehouse) °

JSIKEEIER (sewage treatment plants) ~ 1TEHE A A (administrative office buildings)
3) E1E (Objective)

RPAERAERSWENZELBIUMNEFERER - /F5 NRC FE AR LS
BRRXERAINEREHERNVEYM (adequacy) EIIEMEM (accuracy) ©

(4) XHEER (Document Review)

ORISE EEE B4 IFETE (License Termination Plan + LTP) I E R REHIE (Data
Quality Objectives - DQOs) - BRI MAEEZY LW RALESERER - WREBIIMAT
FEtE - ORISE thikIBAS NRC #Z AN M ER AE S ER W HHE&REAESA
ERERERERE BRRANEHASEFELARTSNRBAELFETPHNEER
MARSSIM RJJRRl -

(5) FEFRFEEFER (Confirmatory Survey Procedures)

ERIEAZEZRME M RGBT EREIEZE - ORISE K2 NRC BILUREST
FREENE S FITHERSAE - IR NRC mERETEIR - JLIRERR ML B2 AV §R 5T AR R T
EWIBAZILIRH - ORISE WIEREBGER LIERAER ST - ZBRBENRAEE TR
RSNGS ML THERR AT - WM h /a5 82 & w & JEPRTIIMERY DQOs 154+ -

lT

£ 2009 £ 3 B - ORISE ¥J RSNGS T EBIMNREA B A HIRRHEE TR RRERR
EE) - BI3E beta B2 gamma FREFHE - BEESHR eta FEMN TIERNE - BEEASES
MU B REBBE L REESKF DCOLs - EHRIZLA T REE—FTHAE - b4 - &
LEZEBIDh - HAS SMUD 35 7 RFE LKA - ORISE U ERREBIRARGEEBIERE
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BRELLRONT ZA - BERYIDRALNEBELR - ORISE B EEEHEREE T - YR
EEREETETEHENRERE - R 45 FEHELRAPEHESRECHWAEETTEN
(MRok ~ UER ~ DAR) - ARIUHA - BRBAENETABRERBRRSR 1 WRTER

7 RBEFEERI AN RRRIB O EFERRNED - HEISEZRHEENEIR -

< 45~ ORISE ¥ RSNGS T ¥ EINRHEA BB TIERE 7 ERHAEE T

TABLE 1:
ORISE CONFIBRMATORY SURVEY AREAS

Survey Unir Survey Unir Descriprion Classification
Fa000105 Industrial Area, Morth/Sonth Roadway 2
Fa080031 Cooling Tower Buffer 2
FB080032 Cooling Tower Buffer 2
FE080033 Cooling Tower Buffer 2
F8100011 Southwest Tank Farm 1
F3100021 Morthwest Tank Farm 1
F5100031 Mortheast Tank Farm 1

Tank Farm, Condensate Storage Tank
FE100041 (CST) Pad 1
Tank Farm, Demin RC Storage Tank
7 7
F8100042 (DRCST') Pad -
. Tank Farm, Borated Water Storage Tank
FE100043 (BWST) Pad 1
FE100044 Tank Farm, Tritinm Evaporator Pad 2
F8100052 Trench 1 East Surface 1
F8340012 Indnstrial Area Raibway 2
ES370001 Anxiliary Boiler Pad and RHUT Land 1
Areas

HERERADITOIAN - ORISE MITHERHENRAFTEEER NRC ZERVISERM
IHERAERE - SRETE T EE1E ORISE HiIBHIFINERRAEERERS
EEEFM LAEBRENTERES  ZEINW .

a. Oak Ridge Institute for Science and Education. Survey Procedures Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

b. Oak Ridge Institute for Science and Education. Quality Program Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

c.  Oak Ridge Institute for Science and Education. Laboratory Procedures Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

s ZEZ4R (Reference System)
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SR E BRI B G ER RSNGS FIREIRAE R4 (1) RSNGS 1R BERIIE - - ¥ /1% ORISE
TIEEAR  FEEEIKEM AR (global positioning system - GPS) FEAZ{E A =R B E
HE£ZE - FHANGEESEZEZFEEMMNFEEZZ4 (California State Plane Coordinate System
SPCS Zone 4202 US Survey Feet) -

+ RMERH (Surface Scan)

ORISE #17 gamma 17 & £ IRV RIGR 2B BB S E R A ELAIEHER A Nal I SR
7 B— R T KBS REETT beta RERIR - EALLAIETEE - ETREREFHE
- ERSR SR EEERENURS - JLAERETEE gamma £2 beta FTEIRENEER -
EREHRST  RIBLRSEENERETNERERIERHERE  REHBEER
BAERUENRE  BEARTIBRERAZREURRE RIS CE - LRARE
MR AR R - EAREREERZE  URERARERERSAEETHRMEIR
AR - LESh - ORISE #/% RSNGS AR RRIREE T - EHRAARZENREFE -
MEEEE TR AR gamma 2 beta RALEAIN E B LERFEME - WK 46 Fivr -

¢  FRENEEEH (Surface Activity Measurements)

HR1Z beta 7l gamma REF AR - IKEBAENEFERFARVARRIRE L 31 B
BEWTIMEESIER T REAREE beta JEERE - 7# 8 BREEBECERFHFARE
toflfEigas (BELLAETRER) - ARSI - WRERIZEI I AHETT o B RAERN
#8 alpha £2 beta )& E E ] - Lb AR A ¥ beta )EERIE E B ZE M AERI DR DCGLs
Y 10% - R EW MM EETELMEN - UL - B 7 HERENLCEREAEH - FXRM@
EEEAMNETRZEBSERNERARE - B8 42 Fis -
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7% 4.6 ~ ORISE #/X RSNGS AR RNVBEETTAARANREFRHEEE

TABLE
SCAN DENSITY,/PERCENTAGE FOR RSNGS SU CLASSIFICATIONS
Class 1 High Density 50 to 100 %
Class 2 Medinm Density 10 to 50 %
Clasz 3 Low Denasity 5to 10 %
Remaining Indnstrial Areas Very Low Density Up to 5%

TABLE B-2
SURVEY UNIT CLASSIFICATI AND CONFIRMATORY SCAN COVERAGE

RANCHO SECO NUCLEAR GENERATING STATION
HERALD, CALTFORNIA

Percent Scan Coverage
Survey Unit® Class
E Gamma Beta
F8000105, Industnal Area, 2 100 s
North/South Roadway
F8080031, Cooling Tower Buffer 2 30 -
F8080032, Cooling Tower Buffer 2 65 -
F8080033, Cooling Tower Buffer 2 25 25
F8100011, Southwest Tank Farm 1 100 -—
F8100021, Northwest Tank Farm 1 100 -
F8100031, Northeast Tank Farm 1 100 —
F8100041, Tank Farm,
Condensate Storage Tank (CST) 1 100 50
Pad
F8100042, Tank Farm, Demin 2 100 5
RC Storage Tank (DRCST) Pad >
F8100043, Tank Farm, Borated 1 100 100
Water Storage Tank (BWST) Pad
F8100044, Tank Farm_ Trittum
Evaporator Pad z 100 2
F8100052, Trench 1 East Surface 1 100 -—
F8340012, Industnal Area 5 50
i 5 -—
F8370001, Auxiliary Boiler Pad 1 100
and RHUT Land Areas
L]
L
.,
L
5
L ———e

MEASUREMENT LOCATION
o7 ot porer

NOT TO SCALE

4.2 ~ RSNGS A& E T F8100043 MEE EEFESAINE
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¢ TIEEUR (Soil Sampling)

ORISE #¢ 7 {87E gamma R #BEHE KB EPEIRA S gamma BB EIHEER
& (0~15cm) TIEIEA - B —EFEFHEEEIT (FB000105) FUETIEDER - Bk
i BRI ETEZARENER - WE 4.3 Fis - W9 - =T SMUD RAEETEZER
#<1t - ORISE 7 NRC 5F o] MZEKLUNRIZRE SMUD FR{RFHI 10 EEERIRFE LERA -
EH SMUD P TR AL RIE T 3 BiEAETER -

4.3 ~ RSNGS TIERANEIRNUE

(6) ZADHTELEIERRSE (Sample Analysis and Data Interpretation)
EABEIEE KA ORISE 7E Oak Ridge HERZEDET N - AT EGBE
ORISE B2 =12 FF M (Laboratory Procedures Manual) - +IE 2B A F gamma Y

AL 34T Co-60 B2 Cs-137 #7& - FFAAMLEEEEMS pCily - B AREEENEAIR
Z21F A dpm/100 cm? -

B8 T 5% 8 A Cs-137 B2 Co-60 - ¥£ SMUD HURRIHE R BB 4R IEETE S /NE D - SMUD 2
ERBSETH R EREEESNENE = ALEBE 25 memlyr WEEZITEBIUSE
DCGLs & NRC #ZfE ; A9 - MG EREE LT - SMUD HEE] 45 B R ERY
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DGCLs - RLARRZIEREWLEA KR ERFESARTRYFEMEMTE - £HHA
EFfIEREERIEREEEZENA beta (BBERE) KE—EETERBENSER

ToR) 11 DCGLs ZATELE - BLE DCGLs BB T AR MK E BN RANERET =
SRR IEETE RS - WER 47 FA7R -

2% 4.7 ~ RSNGS BB B u 2 #1183 E £ 1 1% DCGLs

TABLE B-1
DERIVED CONCENTRATION GUIDELINE LEVELS AND ELEVATED
MEASUREMENT COMPARISONS FOR THE EXTERIOR AREAS

RANCHO SECO NUCLEAR GENERATING STATION

- o Soil Soil
Gross Beta Design DCGL,, DC‘:}L‘ DC (::Lg
Survey Unit® Class | Activity DCGL" {dpm/100 cm®)/ . o g MG
: (dpm /100 cm) L e @Ci/g) | @G/e)/
Area Factor
FB000105, Industrial
Area, North/South 2 NA* NA 51.2 NA
Roadway
F8080031, Cooling 5 7 o
Tower Butfer 2 NA NA 51 NA
F8080032, Cooling, 5 T 5
Tower Buffer 2 NA NA 51 NA
F8080033, Cooling ° 2 1 512 .
Tower Buffer 2 NA NA 512 NA
F8100011, Southwest . - =1 a 4971 45
Tank Facm 1 NA NA 51.2 742/1.45
F8100012, Southwest
Tank Farm 1 NA NA 512 NA
Subsusface
F3100021, Nosthwest - .
5 A yj 2 297/1.23
Tank Facm 1 NA NA 51.2 62.97/1.23
F8100022, Nosthwest
Tank Farm 1 NA NA 51.2 NA
Subsusface
F8100031, Noctheast
2 | 2 2
Tank Farm 1 NA NA 51 61.5/1
F8100032, Northeast
Tank Farm 1 NA NA 51.2 61.5/12
Subsucface
F8100041, Tank
Farm_ Condensate - . 13 - i
Storage Tank (CST) 1 43,000 152,901/3.56 NA NA
Pad
F8100042, Tank
Farm, Demin RC -
. 9 3 . 2
Storage Tank 2 43,000 NA NA NA
(DRCST) Pad

(7) EIREALER (Findings and Results)
s  XHER (Document Review)

ORISE EETIRIGRIERRE Z A - WASTETHBEN XA ER - ILERAER
Bz - ORISE ¥ SMUD ¥ ER#&IRREREHIBEETESE - AR SMUD &AL
REREERNEFNTAZEERN - BFISREET 0JER -

¢+ ZRMEFME (Surface Scans)
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FEHREHESABNIERENGER
a. #EEIRME beta JHEEFTEIE (Structural Surface Beta Activity Count Rates)

FH beta 7% [ 1% A M1 oK S8 3R (AT R RIS R M E BRI T S 3R H beta RETRIES - 7

HETEIRAY 1,700 ~ 3,400 cpm Z [ - EAIRIR beta BERWEHEE - HILEREFEERE
REMREERASHEMMEANERSE N THREFREERZE  RERRE
REBRZHEETWRFEIRIER - R 48 B RSHEEITAY beta JF 5T HRNFAH

B/VE - B9 - REGRTEEHEEEBERNRIGMUENREE - BE T ERERZIX
ENU R E LRSI RCER - AR EHARBRAR &L - B 4.4 BI7% RSNGS RIREE T
F8370001 {52 3 beta R E 17 HAIAS REIRIG IR A FUBRETBH -

b. #ABETIEFRME gamma & EFHEER (Structural and Soil Surface Gamma Activity Rates)

ORISE 7£ RSNGS T X(E@MISMEBIE IS #ETTHY gamma FREIRH - 23R 7 3 EBEEFRM
R F8100021 Al F8100031 & EEpAY T IR * NRC A SMUD I A E S0 E H SMUD
ABBR T ELEBMAEN - BRT BN - TEALEREN gamma RS
REEAI7E<1,600 F) 15,000 com 2 [E - HIRIBEERENEHER - - JEBRETHF
FTERERAN/S/INMEMER 4.9 FI7R - @&t - gamma REFHETEREEIREM R MK - 35
MERFEEN DB - B8 45 iR -

7% 4.8 ~ RSNGS AP ZHEE TRV beta 7 4T

TABLE 3:
SUMMARY RESULTS FOR BETA SCAN MEASUREMENTS
OF STRUCTURAL SURFACES
Minimum Maximum
Survey Unit Survey Unit Description Gross Count Gross Count

Rate (cpm) Rate (cpm)
F3080033 Cooling Tower Buffer, East <1,900 3,400
F8100041 Tank Farm, CST Pad <1,800 3,100
F8100042 Tank Farm, DRCST Pad <1,700 2,300
FB8100043 Tank Farm, BWST Pad <1,900 2,600
F8100044 Tank Farm, Trittum Evaporation Pad <1,700 2,300
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4.4 ~ RSNGS

Beta Count Rate (epm)

2201 - 2300

2101 - 2200
I 2001 - 2100
[ 1901 -2000
I 1501 - 1900

| I 1701 - 1800

- 00

~N

%% 4.9 ~ RSNGS E AP ZR/EEITRY gamma R4S

TABLE 4

SUMMARY RESULTS FOR GAMMA SCAN MEASUREMENTS

ON STRUCTURAL AND SOIL SURFACES

Minimum Maximum

Survey Unit Survey Unit Description Gross Count Gross Count

Rate (cpm) Rate (cpm)
F8000105 Industrial Area Central Yard <3,100 4,800
F8080031 Cooling Tower Buffer 3,200 13,000
F8030032 Cooling Tower Buffer, West 3,900 6,300
F8030033 Cooling Tower Buffer, East <1,600 15,000
F8100052 Trench 1, East Surface 3,700 4,800
F8340012 Industnal Area Railway <2,000 11,600
F8370001 Auxiliary Boiler Pad and RHUT Land <3200 5700

Areas ’

Industrial Area Remaiming Industnal Area Soils <2,500 5,500
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4.5 ~ RSNGS & EJT F8370001 Y gamma FREFHEIKEMERER D H

]

« BESAFREERE (Surface Activity Levels)

FEUCREZEA P - 48 beta JEE S RIEER AL 350 ~ 4,400 dpm/100 cm? - ZFEE T
HENSAERNETEUIMAREEIR - WK 4.10 7R -
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% 4.10 ~ RSNGS @& 88 71 F8100042 ~ F8100042 ~ F8100044 MR EEE = R4S R A
DCGL/DCGLenc Fr 5 1B

TABLE B-3
SURFACE ACTIVITY LEVELS

RANCHO SECO NUCLEAR GENERATING STATION

Survey Um‘t Surface Gross Beta Acﬁzrli'h-' Acuavity Meets Gross l?em
/Location {dpm,/100 cm’) DCGL/DCGLg,,
F5100042, Tank Farm DRCST Pad
1 Concrete 5380 YES/MNA
2 Concrete G630 YES/NA
F5100043, Tank Farm BWST Pad
1 Concrete 350 YES/YES
2 Concrete 580 YES/YES
3 Concrete 430 YES/YES
4 Concrete 500 YES/YES
5 Concrete 410 YES/YES
F5100044, Tank Farm Trtium Evaporation Pad
1 Concrete 440 YES/MNA
2 Concrete GO0 YES/MNA

¢+ TIEREAK (Soil Samples)

FIREZEBIR gamma BHAREIR 7T MATER W 3 EREENUE - AN
FRERIRELERHMBENNEEZES R - & ORISE ZIRSLEFHNE - H SMUD AERKZZER -
Il FH ORISE i858 — R BB IRE TIRR R - SMUD AB TR ¥IE — B TR ET O
MRS L FANI = A Co-60 £2 (3X) Cs-137 - NRC Z23K SMUD £t #4735 LE ORISE E2IRAVBEEER
MIEITRE M - WESKk SMUD A BHERERRFFTAZES Class 1 BI#EST gamma #9
51

Rt
|mt

BRI 29N - ELERER ORISE FTEREER) TIRAR A Co-60 E2 Cs-137 SEERE & E S Co-
60 : -0.03 ~ 0.28 pCilg * Cs-137 : 0.00 ~ 6.41 pCilg - MEE SMUD FTIREMRF T AMEE
EEEE S Co-60 : -0.01 ~0.43 pCilg ~ Cs-137 : 0.01~39.4 pCilg + B iR AFMEEREW
= 411 Fir3) -
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&< 411  RSNGS REMRRLTZ TIERASEAER

TABLE B-4
RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES

RANCHO SECO NUCLEAR GENERATING STATION
HERALD, CALTFORNIA

ORISE ID SMUD ID* Co-60 Cs-137

Soil Samples Collected by ORISE®

169550019 NA® 028 + 0.04* 0.19 =003
169550020 NA 005002 1.64 = 0.16
169550021 NA 005003 6.41 = 0.60
169550022 NA 005004 0.00°=0.05
169550023 NA -0.03 £ 0.05 0.00 £ 003
169550024 NA 007 £0.04 0.27 £ 0.05
169550025 NA 002003 0.14 £ 003
169550026 NA 002004 0.03 £ 001

Subsurface Soil Samples Collected by SMUD and Analyzed by ORISE®

169550027 F810001250202S5 0.01 £0.05 0.01 =004
169550028 F810001250081Ss 0.00 £0.03 0.75 £ 0.07
169550029 F810002250091S5 -0.01 £0.03 0.59 £ 0.07
169550030 F810002250141S5 043 £ 005 394x38
169550031 F810003150002S5 0.04 =002 1.05 £ 0.09
169550032 F8100031S000655 0.00 £ 0.00 149014
169550033 F810003250071Ss 0.04 £0.03 0.05 £ 002
169550034 F810005350008S55 0.05 004 0.08 £ 0.02
169550035 F8100011S5000155 0.04 =001 1.21x 012
169550036 F8100011500055S 0.18 2003 1.55x0.15

3SMUD sample identification nmmbers provided by SMUD. These samples were jndgmentally selected by ORISE from FSS
preliminary data resnlts for SMUD subsucface soil sampling in the surveved areas.

SRefer to Fignee A-24.

“Not applicable. OFRISE collected these samples based on gamma sncface scan resnlts.

AUneertainties are total propagated nncertainties, based on the 95% confidence interval

tZero valnes due to rounding.

(8) #ESRELER (Comparison of Results with Site Release Criteria)

EEBREE D  BRAEEREAREZNIEREE TEBRENRILSE
DCGL #ATEEE - PREEREE THY 31 A E £ beta EE S AAER PR HZIFA AR beta
DCGL (43,000 dpm/100 cm?) RYHETY - R FHL A B ETTRIFT B RE AR R E Z EIEREE
EEREER SMUD EERAZNEHEE R PRI FAIMILFSE DCGLs

ETIERER D  ERAEERNAREZFAREE T B Z IS E DCOL #
{TEEER - FTEREETH 18 A LIEERILBE —EBBE 1% ER T 1E DCGL (51.2 pCilg

44



for Cs-137) - E 2 e A E E oI PT A BRRE TIEREEER SMUD ERAREHRAEER D
PTie B9 R AL 45 xE 8 = B8 7o RY DCGL -

(9) #&im (Conclusion)

TE4SFREENT - 5HR ORISE £ 2009 &£ 3 H 10 HZ 12 HHEARTE RSNGS K T E & 9h
HEIFGFETHRRESTAEAER - 81F beta A gamma RERHE - gamma EEEZE
SPUR T EFAE P BRAR beta F] gamma RERERBIREFASHEAMUE-
B2 gamma LIEXERHHIHLERS  SEEERIEAENSEFASHIES -
—S RSB N ELEINEE LB RETE = BBt - ORISE BIRBBFRNAVRS
87 1% NRC BIZKETRHIMINEIFERE SHEE  DIERELEBNNTEMY - B
£ 31 E I BEHETT 7 42 beta JEE R BEERIE - WK 3 IR ATt R4 4838 M5 ERVAR beta
DCGL - AL EMFHEAERER - [SHREETNEBREE HIENER BEERER T
REEBNRERERABERMBRINELRATE TN HGRE—B . SFHAEET
A & R 45 SR IR 838 EL MR 3L 45 € DCGLs ©

4.2 HBPP #ZE MY B Bl B 2 B II HER

ﬂlll‘

FEEE=E S b i

FERI—ES - FAREE DT 7 RSNGS ZEMAVE I ERRERS - oJLIRIRES
ERF P ZURENBREASEMETEIRASD  WABIUNERR B RHENNE
A E S - BHOAZAMN RINGS EMARESEMEEEZHZ S E ER HRS
B 1% B2 5T = filf(Multi-Agency Radiation Survey and Assessment of Materials and Equipment Manual -
MARSAME) ¥ 2Al TUEEZREERERENERAE RSN L IEEEEY HHA
aHZ -

A FEBRFIRIRZERF b - SHEEZE R (Humboldt Bay Power Plant - HBPP) HYBRT&
M 2ERSENEAL - BRIt AR HBPP KB MR A E IS ol 447 - Humboldt Bay
BB IR A S E1EZH ORISE #ABETT - HIERF KTV RSNGS EMAIHER
ARE SR - bR E A B R SRR R R R E B AR 2 5 - FAPITE HBPP RO L
BRAERSPRIRENEERBENRIAEES EHEAPRAEEE P —nE
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A 2011 £ 4 B 20 H - FAEER%S HBPP 1 SEHEEL 2 SR a0 S ARG (MEE) BOTER
AEIREEITERA DM (Docket NO. 50-00133; RFTA NO. 11-003; DCN 2029-SR-01-0) » TE& 10
MERRBIERDAERSES - 508k 772010 F 11 A 15 HE 19 HOERHAESTE -
%22 HBPP 1 SEH%EA 2 S ERRE - BHBESTHEZES 3 REHER TR
FEZ3 i ZE (concrete reactor shield plug) - [El 4.6 BUEH ISR B £ - o] LIEEIRE R RSNGS
EMERATREAEL - MEARNSWHEMMF] RSNGS EAFIEE - LUNEZETHN
SEI
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[l 4.6 ~ Humboldt Bay & EMEHY MEE TR A E IR 5 B %

1) RLETEEY)%E

ORISE FiiR RRIFT B ERMER SHAIH A B Z e &2 BN ZBILE T - BE
BERIEHN—LEEYL - HBPP BRMAVFERBERS A - Hifi S E S a0
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Y HBPP EMMESE RERMIL AL - #EISH HBPP & il #YE8 t)# & (Radionuclides of
Concern,ROCs) - EZRZIEUNZR 4.12 P/~ - IEIS L HBPP WEATIZIEMHEE E A& 5%

BREEEMIENZ R R —2 - (BE HBPP MR FEZRACE 30 F5H - ¥ RIIIFER
FRNZBEAREEFERER 9% - EIEERPH Mn-54 LB RBERIE - M

ENRFRZEAGGCEEEFERKRIHREREREZ
1981 FRVEEFEK 2008 FRUEEFE - FRSELLR -

2 KPR THEE

< 4.12 ~ HBPP M&E MERAE MRS PR TIZIEI R

TABLE 1:

DECAY CORRECTED RADIONUCLIDE INVENTORY

HUMBOLDT BAY POWER PLANT

HBPP RY 1 SE1%EE 2 SRR MU ERETZEHI &
- 2RE 3 SRR R AR LR

BHEREIARTE .

B EARSURE
Bl 1 Skl 2 SR04

WARBREENTRME

=
E/BEE}lE

EUREEKA, CALIFORNIA
e =
H-3 12.3 unknown unknown N Not a surface sols ROC
Fe-55 27 149,000 146 N Reactor systems ROC only
Co-60 5.27 18,000 517 Y Surface soil ROC
Cs-137 30.2 2,200 1,180 Y Surface soil ROC
Ni-63 100 1,400 1,160 Y Surtace soll ROC
Mn-54 0.855 337 1.1 E-07 N Decaved to de mimimus levels
5r-90 28.5 17.9 9.3 Y Surface soil ROC
Am-241 432 12.1 1.6 N Not a surtace sods ROC
Pu-238 87.7 7.0 5.7 N Not a surtace soils ROC
Pu-239/240 24.110 6.1 6.1 N Not a surtace sods ROC
Cim-244 18.1 4.9 1.7 N Reactor systems ROC only

(radiological control area, RCA) Z%h - {B4)&
ERSHIR - ERLEIER
e - s

BAOMEREBBE REMNSMEERES
BHENEEREY)ZE -

RMEDETE 3 SEMYE B EIERAS
Cs-137 » AIIG3EE2 Cs-137 A& 1 SEMEER 2 SEf ) s

2 ERAZTER - XHEFE

RENFRARERAERN B RHRATERE NRC) EL—MBUREIER - R
MRREEEES 1 955K - 2 SRRV EEREFTIRHEN MARSAME ERREVEEERES
IEHEE S - BB R E (ORISE) KerlitAE& iR HAVBERMEERERLEHEER
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MARSAME MEEEYHEEREN  TEERRENEREEZELERTS MARSAME 1B
BNEEINEEM (disposition release criteria) ° ORISE F& 58 1 5% ifi &%= & A9 MARSAME £(1Z
Bl tERRE T RIEKLEEZ SRS 10 CFR 20.2002 FUEA R E K -

EHITHERFHEITE 28] - ORISE AEER ¥ HBPP #J:PEY MARSAME #E5Y:HE £
B HENZFMARET 1 954 2 SN E R R EEENT M B ZMNEEGHE
i - BRSSP R MEENE RS 2011 F£ 1 B 17 HEHE FEHAH R4 NRC ]
HBPP -

(3) 7 AR EL MARSAME 1B &

HBPP RU#)'E B5e iR 51 1RIR 0 AR E* Al MARSAME MBI DR - RERBER DR
737% (graded approach) - 1SR ERIIRABRELRBBIEETHELENIELER &
BUBEBBTHEENITENEHRE Chss 1) TRERBRPFERARSREERE
R BERECEHEBTEHEENYELERE (Class2ord) RIFZRVHRBER -
FERRTEARRTEYERARBUNRTZERTN=IA H o2 MARSAME B S/
HEAMRRS - EUEAFEL -

3 4.12 73 HBPP B9 MARSAME 1B1% 6] - aIDIBRI4F 2 EE0Z Class 3 WS ERETEE
DR - REEIEEEDLL (Mobile Electric Power Plants + MEPP) 891812 & HBPP-MEPP-001 /&
RIEEE - DIKREEIBMR (Miscellaneous Materials) BY1E1 & HBPP-MM-001 43 B2 Class

1-2- 3 °
(4) EEFRERR

ORISE AB7E 2010 % 11 A 15 HZE 19 H#A48 HBPP - #1T B4R IR W #1738 108
SRR - EHERFAERIZMER ORISE EiE 2F = (the ORISE Survey Procedure Manual,
ORISE 2008 and 2010) & ORAU mf®r=Fff} (Oak Ridge Associated Universities (ORAU) Quality
Program Manual, ORAU 2009) - AR FHE ORISE 7 9 EEME T ETHERAE - BIFE
NRC tT 225K ORISE ¥ 3 SEI%RYIE 58 T FE8s M ZE (concrete reactor shield plug) 178z
FHERHAE  TBNSAHZEZUREREEREEESAR/E  DUNErERET
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SRR

Z< 4.12 ~ HBPP B9 MARSAME 1815 &

TABLE 2:
MARSAME SURVEY PACKAGES

HUMBOLDT BAY POWER PLANT

EUREEA, CALIFORNIA
Package # Class Description Additional Description
Units | and 2 Generators
HBPP-GN-001 3 Units 1 and 2 Generators
Ugmats 1 and 2 Exciters
HEPP-TB-001 3 Uruts 1 and 2 Truchines Turbines
HBPP-C3-001 3 Condensate System Condensate System
Distilled Water Tanks
HBPP-DWT-001 3 Distilled Water Tanks Fire Water Tank
Light Oil Tank
HBPP-EL-001 3 Electrical Components Various Blectrical Components
i Storage Tank (1)
HBPP-FOT-001 3 Fuel Ol System -
: Service Tanks (2)
Feedwater Heaters (10)
HEPP-FW-001 3 Feedwater System
’ Feedwater Pumps (4)
Circulating Water Pumps (4)
HEPP-I5-001 3 Intake Stmctures Screen Wash Pumps (4)
Smaller Pumps (6)
HEFP-LO-001 3 Lube Oil Systems Lube Qil Tanks
HEPP-NG-001 3 Natural Gas Systems Multiple Gas Lines
HEPP-5A-001 3 Station Air Receiver Tanks (4)
HEBEPP-55-001 3 Struetural Steel Various-Sized Steel
HBPP-PT-001 3 Propane Tank NA
HBPP-EL-001 3 Boilers NA
Main Steam System
HEPPE-MS-001 3 Main/ Anxiliary Steam -
. Auziliary Steam System
HEPP-TF-001 3 Usnits 1 and 2 Transformers Transformers (2)
HEPP-VIN-001 3 Ventilation System Stacks (2)
. . MEPP Buildings
HEPP-MEPP-001 NI Mohile Electric Power Plants
Control Buddings
HBPP-MA-001 1,2, 3 Miscellaneons Matenals Varous Clasafications

2. ORISE #i5

SRR (B

ORISE #¥1ETEM%EYE
EX) E@@E%ﬁ%@%ﬁﬁ
IRIGERERE

BRERRET

BRI EEBRRETISS

BHETERENUE -

—{E{R1REETT

IR 10 EEEAS Im EE
fiI72 cpm) ° (BI4N : HBPP-NG-001 1E1% EE o v 9 1@ - HBPP-MS-001 v
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1A EHREHTERETH 10 BREESRAEZER  JEERBIRSGRIETH
AREIE) - R 413 HAHENERRAELCHEER HABRE2ERENTE RPHIFL
HBPP-IS-001) ~ it - IEMRETTEME ~ TEEE (WEMAFREI - BIEMERX) - 7
HEENERER - 10 BRBUBNFRHRER (cpm)  #p5EE (dpm/100 cm?) ~ 5 X
BRESHNEFIIE ERUX (FRERHE) UKEBER (% MDCR - ##1T
B)EX - 131 MDC S & - o] MARSSIM R ATVETEE) -

NRC 23K ORISE H#iF#27% 8 ERRAER I RERFERENED 2 BERRE
BpiEH - SEERRSAS5 B 1 mNBREETRE

HeEERETPENHRSTERNEHETESEEANE (quantitative direct

measurement) - ¥ T — D EBEFEPETEUAIE -
pieFT RHEEAFHARELLAIE®RES  WAEIUEREFTEEE -

Fac VOEEBRESARAINEEPENNUE - BHREE—DHRE -

% 4.13 - BAIROIERSRE AR R

TABLE B-1:
ORISE CONFIRMATORY SURVEYS OF HBPP MARSAME SURVEY UNITS

HUMBOLDT BAY POWER PLANT, EUREEA, CALIFORNIA

MARSAME Survey Package HBPP-1$-001 ———
Reeycling Action Level (dpm /100 em'’) Burial Action Level
DESCRIFTION Intake Strucruges and Piping Cs.137 Total 5,000 {pCifg) (dpm/ 100 cm:,'
SURVEY UNIT Intake Structures Removable 1,000 15 16,600
Scan Location Max Scan | Unshielded | Shielded Net Beta Activity
(1m’) (cpm) (cpm) (cpm) (dpm /100 cm2)
1 360 291 136 420
2 250 174 130 38
3 260 187 127 160
4 330 408 186 120
3 490 388 216 330
[ 300 37 239 410
7 330 238 165 210
8 330 245 174 200
9 420 301 191 330
10 340 194 181 0
tent BEG M I Eiffici Other Data
Shaeleded Sratie Efficiency Mar.-Spee.Beta BRG
cpm & 0.46 13
1 180 & 05 Sean MDCR
186 6= 023 162 cpm
3 182 Sean Efficiency Sean Action Level
4 198 = 0.3 349 cpm
5 190 = 05 Sean MDC
Average 167 = 0.15 1529 dpm/100 can’




6) EREELELH

FrEERAENE RG] ORISE #1THERE @ pHoRENEEZ A RERA 1 dpm/100
cm2 {EABEEI - E2 HBPP A9 MARSAME 15 Bl 63 W) & BAES R 1T e EEMIELER - PRfE Y&
sRBlEmiE R ERBNERRSIEM G -

xR 414 WEVSERETCPREESRE (cpm) BFETIHEENLR (EER
FRETHEEHERSERECHRES/MIUFTHRETIOERENRBMN 3K 4.15 Rl
ABEMEITNRREEEE (dpm/100 cm?) B&/\OERIRE -

* 414 BEERETHNFHESRE

TABLE 3:
MAXIMUM SCAN VALUE RANGES PER SURVEY UNIT

HUMBOLDT BAY POWER PLANT
EUREKA, CALIFORNIA

Survey Unit Max Scan Range (cpm) within 1 m? Scan Action Level
Low High (cpm)

HBPP-TB-001 160 380 415
HBPP-GN-001 220 320 415
HBPP-FW-001 210 360 415
HBPP-TF-001 140 430 422
HBPP-NG-001 190 420 436
HBPP-MS-001 210 450 186
HBPP-SA-001 100 300 362
HBPP-BL-001 260 540 416
HBPP-15-001 250 500 349
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*4.15 - BREERETTRBREESE

TABLE 4
NET BETA ACTIVITY VALUE RANGES PER SURVEY UNIT

HUMBOLDT BAY POWER PLANT
EUREKA, CALIFORNIA

Net Beta Activity Range (dpm/100 cm?) Minimum Detectable

Survey Unit Concentration
Low | High (dpm/100 cm?)
Confirmatory Survey Unit MARSAME Data Packages
HBPP-TB-001 97 390 260
HBPP-GN-001 110 390 260
HBPP-FW-001 24 860 260
HBPP-TE-001 17 650 260
HBPP-NG-001 3 580 280
HBPP-MS-001 52 820 280
HBPP-SA-001 -130 130 230
HBPP-BL-001 -66 270 260
HBPP-I1S-001 0 720 230
Reactor Shield Plug Beta Measurements
HBPP-BP-09-081 240 15,000 160
HBPP-BP-09-079 160 17,000 160
Reactor Shield Plug Alpha Measurements
HBPP-BP-09-081 0 60 64
HBPP-BP-09-079 -9 9 64

HEREERERAARE HBPP A9 MARSAME EIR BB EI RITEIEAELLE - oJLUME

fEz=a .
\IIDHH:H .

1 UCIRFERR R ERIAREEE ORI HEAY MARSAME EREIBEIME— - BURE™S

ZAIAZ AR [ W SN IR A

[ FERR B i 2 2 R AR EETREI  HEZABH 7 EINEENR SpEHNE
FE# E 17 2 USEI (U.S. Ecology Idaho) #EfTiEIR R &

BARE D HBPP M E AR BHER B E R ST OSSO IRBWENT

MEARBEDHEERSENRETIREARYMER - FrERERNESHANGT+2
B WARCHZNYERNRILL S - BR6E - EEiIORS - BREBEUIZE -
WHERBEN RSEEAS A HVETRE - FACEENERTHETHELEE
7tEY - RRMLEWH  RIFEEEFEREZEEN -
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. FERRENERLIEBERMEEOREER - K RIRBEEMHNERBE - BalR

ZRBERIIN - MELBENERNE - ETHEZRFANER - BFIFEMERER
WAL RLENEERSNEE - BETE—IWELEN  NRELEHSES
EENBREHMETSTHEENEX - PBEETREEFNUET —EJUF SR

. BREFRRREENEFSEmFRRSE - DIERSVNVES M E FEY -

. BERRERBZABTERERZSREMENM - W ESERAENRENER - ELGE

SWEBERBREBUARNBOLTUE  TIIRTHRERAHER2Y
T AR A R TR -

. HBPP NENERAERSTERERFBENETEANITZEN T BEPNE

ARREEREZRKETEINSERNSRYE  BrEEREIIEBRETE
moan 2 O ERAEENZRETREVHNREE - WiEeENIEEARY - WS
NBGLUZRATEIHAERRMETHEANRE RLERETESR -
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f - F=AEEREZmERADEREEEE
5.1 IEmE BE (Data Quality Objectives - DQOS)

R¥E MASSIM K EBIRRENEEmE B1ERZEFIE5] (Guidance on Systematic Planning
Using the Data Quality Objectives Process) - {110 B335 4 an B RRAB R RV ST 2IPE ER AR FE 1 FH &1
BmE BIRRIAERKIIT- A DQOs Mizst IS M RE U LUIRR SREN B M E -
MR SRRV EEY - BHEBERAVDER - EENEBRIBERENEE  BEJLUE
AAEE i /D B BRI EEAHRARI AL AR - DQOs it iZ MY T B RR R P E IR IR EUE
A HENRBEURSRANERER  HEHf 2R tEFUARERAERE
WERREE - B8 | TSR RE - AERRRERAA - URAERES -
bR A ol IR ARV ERR AT - M o] 75 A Ef PN EE BB RO DT M RO ERE - A=
ERTHREZERZ RO S A EREEETE DQOs i - HilEmEZNRA
ARSREPEE - LIEREREBRERRN@E - @i - SEFIEEENE = RERK
BRITERGRERAE ZIBIIERDAER - INERTS DQOs MiZAVRA! -

DQOs A MEEM R EENEREIRA - BCEDERPTAEM - 611F : B E (State
the Problem) ~ #&XER S (Identify the Decision) - f& ERZKPIFHIE RN (Identify Inputs to the
Decision) * E&FFTE R (Define the Study Boundaries) * il ESR 541 R (Develop a Decision Rule) *
IEEARERAPEFI K4 (Specify Limits on Decision Errors) ~ = {CEENEIBERIERE
(Optimize the Design for Obtaining Data) = A T 142 ORISE #8117 Zion #Z&E R (ZNPS) HJ
ERAEERS  UE=—FREBEENTEUERAER - NOER CitEDERREK
TR
(1) HXERE

DQOs MENE—F ERBRETMRNEE - BEEEEK - WiaBtEREAN
2R F-HREREEEEFHEREBIBAENE XK  SLREAENENZ

AEFIRERABUNERERE UHETIREEMREINEREGRZRBHER -
BRI AR RIIN T EREEHREEB UM M RIGEBE NV ER - oJRHEEH
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WEETRENERHERET - BEMARVMDN - FILBELER UGS MU ERER:
(2) BEEIRK

DQOs MIEMNE_LTESBEEETZMIEEEE (principal study question) F1E 15
(alternate actions) - Mz 73 LE il & — B S ZIERR K4t - 55 = F BR B B ST SR s &= s -
FENMARBAERATEREGERERUFNEYNEZNEREEE— TH
ZIRBIBBNEREUHRBOERER -2 DB BENERSE AT 2FER B
HEURERBESAEFRRETRE TRHBUNRERIFIRSERDAEREIRE
BHEMNERERE - HIRSEENMERZEDTEIE TN E EH AR NRIRE
= HARENERBER  AENEREERENEE TS ERESHAERIRET
R WIRMIB AR ER REAE RPN TEBIRGE NN ERE D
g AEFARTHEREGREATSERHBERNEX - RIE LA EH R
BHEEZENTEN  E=mREEERIIHIERREMIN T  BRREERAIIBEHRITER
ERIETCERRELNREFASHEBERZZRFIERZENER - & 51 FAIREIS
ORISE ##&#1T ZNPS % E M EfH Az K BB M E R A E R ERRRIBE -

< 5-1 * ZNPS X EBIER R E LR KRIBE

Table 3.1. ZNPS Confirmatory Survey Decision Process

Principal Study Question Alternate Actions

- Yes: .

Compile confirmatory data and report results to the
NRC for their decision making. Provide independent
interpretation that confirmatory field surveys did not
identify anomalous areas of residual radioactivity,

| quantitative field and laboratory data satisfied the
NRC-approved decommissioning criteria, and/or that
statistical sample population cxarmmuon/ assessment
conditions were met.

No:

Compile confirmatory data and report results to the
NRC for their decision making. Provide independent
interpretation of confirmatory survey results identifying
any anomalous field or laboratory data and/or when
statistical sample population examination /assessment
conditions were not satisfied for the NRC’s
determination of the adequacy of the FSS data

Do confirmatory survey results agree with the
final radiological survey data for the Unit 1 and
Unit 2 Containment Buildings and the Auxiliary
Building?

Decismn Statement’

Conﬁnnato:y sutvey results did/did not identify anomalous results or other condauons that pIecludc tlle
FSS data from demonstrating compliance with the release criteria.
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(3) HEERRFIFRIEN

DQOs MIENE =R BWEMBNEMNRILEMRRIR - EETEEENEM
TWiEERIRM AN EARFSEIBREX - Bt RRABNENREREUTAR  #AEk
BREHEREE  AEEHNRZINEREEIE - DCOLs HE - F=77REKBIE
Aok - BfE  REBEHEN  BEREEESA - ISNEELEN - URE=
FBRERBHNEADTERS - BE  LAERIRMEEZMERNBEUIZEREMRY
&R DCGLs BB - W/RMEREEBIIRERTSMNEN S - Al FRER SN
(surrogate measurements) * 12 = 2 HILL#E (Elevated Measurement Comparison) ~ W & 88—

(unity rule) & 737% -
4) EEAFTER

DQOs MEMFENLRAEEZBEREHENZEER - BEHBWENRITRERNE
BEE - FOREBRAIRE - WEE WAL ERRRNE/ N5 HiR EMRE -
Rt - EFE=1RERBEESTREAZTETEIBER - BLEIIEZTAENE
RS E - WHERERBENES HMEBGFENERE - NERECEEBNEEN
WASBITERS -

(5) HIERRAREA

DQOs MIEME LT EMAIEEBENMRABESE (W0 : FIE - PAE) - BRS
RIERBIRAITEIEAE - WA ... then VAR FEARA - FAERRKRAUNFTERUTSE
VHRHEER  IRBEREAE RERETNANTER - BT EELEREHNRER
EAEHBEEAFEMRE - —MMsS ARRATEZZHHE = HREBHERER
BB MR EENREZREFERIBRNATLER . AMER AT AREINERS
BB 2B ARNEERA . B ol sE S R RIMERAE 2 B EE &/ MBalsE
BERENRAEENSEN  WARTEEEALSE BERSEATEENEIIZHAT
FIZENFI9RELREZFHEEN 5% EEER (confidenceinterval) - BEEIAE
B EIRRERENRARAR  BEX IR P REBHNERSHESEREREEAZE
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HER - KURABI DG EBRRE S JITRERAERRRR - ZARAWT -

EERAEARGINEREMSNREYZETRETE U EEEE LEE WHE
AERERFIRARIRGER - R oS hERREESRENERERE —BRGW, k2
AN AE—D AT R H R R E R R SE -

(6) FaTERFKEEARIPRBMFLF

DQOs MIERIFEANL R AN L EBTORRWBRIWEIDRRIERAIFTIR < SRFKEE
RO EE R AR AEN BB m B G IR - WRIRAEE A R[5/ O RAIEIRM
EBRZRFES - 8% - ol UEAEABRVEES (40 : visual Sample Plan (VSP)) AR ERERD FHE
IRARIE - WAOFREILAORMGFTRFIECEE 5NN EBER - U5 - 5 FRRIERR
feee MW ARE(ERSAERES RIS/ RAIRE (MDCs) - B4 : 3IR15A7 gamma
Acat 278 MDC FBIE/S 50%AY DCGL - AR B ZE H&2A1RE MDC TNE B EERAR T
Bt ZENRE N MR ERRER -

(1) RE(BENEIERIRS

DQOs ABRIE X WMEEEL mE DQOs BXWRENEERAERE - B1FF
NELDER . FE DQOs WL ~ REHBWERETNENRS R - ABREHRBINERE
RO RREBRRBEMBNHER G - HREEN TS EREEME DQOs RURER
a7 EEW/EFTA DQOs B RNWEREBUNRBERET - LIKFCERFTERETRVRIFAMEN
AIEFRIRER - B - EATHERBEENVBED - BERERAORE R EAFZDER - L
RESECHWEREERE -

52 F=RHEEREBMERL SR

= ORISE #& B E B AT BT S MU M s it KBRS ZERIB I R AEEA -
BSERIER &M MEE T IS BE RS AHAIE =77 EHS - ORISE ¥ FHIR
BB SIS EThETE (Environmental Survey and Site Assessment Program - ESSAP) - 1RIES
KmEBIFEIRER (DOE) % EE (NRC) METBBEHERZ N BRI -
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ORISE K EETEIREZ RIS s8I S K2 (ORAU) BBHEEEFERAINSAIREE - R
BRI EREN S U T B R IBER T EE 0 AR BRI RY) SRR EM AT ERE
NWRENZZEEERRNED - HEEBEHEERERTE - BRRBEEREERF
RIEEIl ~ BEOKEURAESR - BABRZENN - STEEMNINHEE - BRIEARNVEE
Mk - URBHEIEERES - BARGTEMNTIRERS TR IA - ORISE
BBENTEURRBER - T2RBRE-MNHERFE .

1.  Oak Ridge Institute for Science and Education. Survey Procedures Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

2. Oak Ridge Institute for Science and Education. Quality Program Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

3. OakRidge Institute for Science and Education. Laboratory Procedures Manual for the Independent
Environmental Assessment and Verification Program. Oak Ridge, TN; 2009.

Hop B OREFEBIIRIEEERES S 2 m B8 F MR AR 42 ORISE #1T
BUERHEFENSEEZERF AEBEEMERR KIEORMNE =7 R EBERN
B ERBERFEEIAMRGIE  JHRRREAREHIENEES =77 RE %
B WTBUEIMBETB L ABENRREEZN - BIL - RErE/IEHH ORISE
RBIRIGR S AR AT 8 2 m BT 3| FMETHAT - IRWEZFMAOER 25 - 112
HEBEEAS WM ER -

\

ZFMPWmEBEEERFGHEREBEERANA 1999 F 9 B 29 B 7 414.1A 5 &
BIREBEIT ~ 1997 £ ASME NQA-1 ek it an B R85 225K ~ 1994 T ANSI/ASQCE4 -
ARREHBNENRIERNIZEF RERAREMER LUK ORAU mEREFEHESHE
B2 BSRFIT2RF (GP-IPD-810 & GP-IPD-800) - AFMHEBE+ & - ESEHHNASE
pis (I N

5181 ESSAP ZmEREBEBERE : 5 1 SHERLSEPIFARNET - BRI ZE
HEER G  ESEFIEABFREE -2 BERRBREBENEIMMNRE - B 5.1
PR7RAS ESSAP ETEZMBEAHBIRE - ErTEXEE MRE-EHF - 2 ABHRAEIRE
AR THEGE DUAREREAEABERE  IAmBELERATHEREREF
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Program Director Environmental Survey and
““““““““““ Site Assessment Program

Associate Program Director

Business Support
Analyst

Quality Manager

Sr. Program Specialist

Administrative Suppart Survey Projects

Manager Manager Laboratory Manager

Sr. Program Specialist/ | | Project Leader Project Leader

Archival Coordinator Chemist

§ Field Survey Team
Office Assistant — Project Leader Leader Count Room

Coordinator

Field Survey Team
Leader

Office Assistant || Assistant Project Leader

HP Technician/
Graphics Coordinator

Hp Technician

600-009.wpd

HP Technician —

5.1 ~ ESSAP 5t& 7 4252 B 2R 18 [E

28112  ESSAP EFMEF K HRERENEFET - EZBFE 28 - BfF
ERZIEEHAHRNAE  FIEXEAEREE - LAmEEEETEZNME - K
SRS RFENBZEMEZI  MRPEFEDEHE  BFEREEN B R
=R -

AL

55 3 i I AIANRRRE BIINR B Z BN BREABEBRTENE RS HERFNER-
AERAFNINRHF AT - UHRATEHIEIINESHBRENRIEANS - KER
R %A 1E Bl AN FRRE Al -

6480 - BB LT | AERPERIES  REER - REERAIREERSREYT
Tk #EERE  EREERERBRE BHESRNE  URREBEREASES -
xR52EVPIEEREARSGSKERERIREBRERS -
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*52 ERZEHRSEIXRFEEES[NWNEEREARS

Item | Calibration Frequency | Responsibility

Laboratory Instruments

Alpha Spectrometers When new, after repair, and | Laboratory Manager
when QC results indicate a
need

Gamma Spectrometer When new, after repair, and | Laboratory Manager
when QC results indicate a
need

Low Background Alpha and | When new, after repair, and | Laboratory Manager
Beta Counters when QC results indicate a
need

Liquid Semtillation Counter | When new, after repair, and | Laboratory Manager
when QC results indicate a
need

Balances Monthly - in house Laboratory Manager
Annually - professional
calibration service

Field Survey Instruments

Portable Radiological Survey | Prior to each site survey Project Leaders
Instruments

Portable Environmental Prior to each site survey Project Leaders
Survey Instruments

Pressurized lonization Every 2 years Laboratory Manager
Chambers
Pulser When new and annually | Laboratory Manager

thereafier

F5E - BEAESE  BXAREEINZ2HBREREESBEERRMEE  BXRE

HrEEWESBREFEIERRGRE T —ERFEZRAEDTPBER  BRE 5 —E
AR EENE R - ERARIEREER FREERNESRP E
SRESEEA - BEFOUEINEAEEE - AZERIPNCUREBELRES BREE

e pe

ZTHEY  BRERLAEES -

I

N

F 68 DTMEES . MEES (Quality Control - QC) JEB S ERBIREGE TIFRE
AN - DEBRREHEEREKRNT GBI - AERPmEEH 2K - mEERIGERKE
ZERE  MEREE  UAEFBES -

H7E - BEmEES  WERRDSIS IR RS - LREA X ERE AN
BENHEN  HEEEHRERESnEREZVERER - AERMBUNTENEERE
BE BBREE/BLERERE  LREBZES -
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F8EN - XIEmEEAR : BHEFTE MEMETIRXIRRUATEEZMGAE P ZAIETT
BEW XN - AEMPARSEZARLER SBWMSALIFFENEX  DIRAEZE
ZAENBE

B - REEARLG : RFAIERE (Nonconformance System « NC) 2 AT E L E FEEIE
KIEHMIEEEERE AW ERMBB AN ENTOSEH - EREWE R ESSAP 12
FET  BRIEBRE - TIEEHERN T ERENIRRENANRmENRT - &
SHARSRIRASRIE Z BEEEI LR EEK -

510 81 ~ IRIBFABRIE  mERE/REEH AR AN E - BLEKBERE
HmEZREEREZNRSAES  THMELEEEET  KASRFRMRS - KB

75 - DUAGEE ~ R - FRREBS -

% 11 8 - BRIBLCERREIEN T | ESSAP #EPTBLERMR - AR - i
CHEERRPLEZREHBNAETINY ELEHBEZZRHUBR ; JFRRICHE
AIRIEEEENE tIBRBASEBEBRN - XERPLAENEEEMBRE - LETHR
# - BiGkcik WS XHEKAEE - ERELCHK - MR - LEFES -

12 B - ENEHEL  HREEHETHE - LEREEERWEEFIEEEENTRE
MMBNMY - AERPIREEXHERE - EREZENEN - BUEZ  UIREZEEEN
ZMEIER -
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B - BRI E 2 E R A E &R DS

6.1 EZJMHEE

fma LHUBIT R REEMITAER AR ERREBUERREZRELERRMA

h - ERKRBEARNTEUERAERFNSE !

1.

ABEROK | EREER LB URREETEK - =77 ERE AR R T AN B

mERTE | B RERBIRLERRENE - WRRATRESHIKEIZE -

— AR T AE
() EEZHEREBEZEAEUMGE R RIMNELCEHE R ABENHSE -

b) FBEZHZRIRGSEH  DURATRERE 2= - BERSE - KBS HAIBRE

() BRREAEEESTHRNMERS AEERERAENTERRE -
TR R INEIRERER

(@) BEZBENASEMONER - DIESRILERMRBISRIME - TEERER
mAEERARORERIZE - HHZEENRESEEEEREAIMEER
73k -

EERANERAEFHARBASBREERANERNER ZRmER 2 E
REBBRNZENT SN  SUEREIRECEZEEER M HERERER
AR BRIFTASRET -

G
B

(c) ®rh DCGL RMIREENM 7= 2B -
B4R

(@) REBEMIULIFESSE FUHERIETCERERNEE - (HORELEEFRIUL
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NHRARTEREMAZFERIARIMER ZBUMY -

b) HHRFTERE - FZYRARSEZESNHEEMNERIE -

() ERREEEEZMEFEZSERIEEE

ik

- REZGURAREERERE

b) BEERBUREETLEFRNESR  UEEBRYLRAEBETZHENME -
) BEREMFTAEHENER -

d) EEERBEETCHBAFNRESZENER -

() EERMRBBRED  ARMERSEEEREIRNTTA -

) BEFHEREEELNAEE REEERUNERBERS/NERE (scan
MDCs) Z#@t]l4 -

sEme R TENUEZEERR

,\
)
I

(h) FEHRRLARESRANERIECH RO AN EBY Z AR ER -

() EERENRFEHEBREETIRNTA -

@ EZUMNERLEARESEMUEIREEENSAEK : () EEREMMRER
B2 - (i) BERREEFEZRUEFZEMENTURERAETBRAR - (i) &7
HRARREERURZRESREEERE T - DUNFREERIMET 2 ERE
WEAMERTF -~ (v) FHMERIEEEEMEZNRENRE - () BEERRES
MR IEIRERER NIERSE -
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10.

b) FEREABEEVNZ&/NUEREFRED S - UERESJUUEREIDE
AREETTPHREEEE -

() EEERESEANER LMt EEeZRIEFERSEANEUIRE.

i RERENSSEENS -

EIRGAEERBRIEABIRLCE -

—
o
~

W$}

ENWER

(@) FEEARBRADTNWERZERSRNONE - WEEFTERE IR TS
MZRENERENERE -

(b) FERMAZEZNWEANE - 8% - BEEE - UREXER -
BIEPHREE

() FERMAZEZNERRIMABRNTERERERNENIRSGERIBL -
(b) HERIBHRGRINAEEBELRERETENR SR ENXENER -

() WRRBRETMAEBTRIEEEZREMREFRENEREFFIENSIE
AEES | KARE -

(d FERSREBRMAERTHFBEERIOER - WIS ERREE RS SR
SNEELETE-TRENER -

(e) ERIRGREMAEESNEFRFTSIAAANRE Ees MDC RIZER] -
ERAEZIRG=H

@) REHEEENBREPEENER - BRSFIEEREZEREE TETERR
z -

(b) WIEFE =77 REXBVERRERRFE kmEREFMATHERREE -
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11.

12.

() MBE=TRERBNERZENTEFSIITIRERRERIN -

(d) EREBLAERR MBS ENRRIEEAETEZITT gamma K beta AIZ
Hiff - HEEWRAEETHREEZRENR 25~100% - I HEREEE
SNESNETE-PHWRE -

() EE—RBEEPRTEESA - SAHSRBRERELZEER DCCL KERE
FHAERME - EERSANUETIHRRRELEEVENNTE - DIETE
EAEIRLECE -

() WTEEREANBEREF Mo BKRRMEAEEE S Z 10 EHEEEREEE
ETHOTNERAE -

(0) S REEBAEREEASRE - oJETEABNRH TIERRNETXE

BEDHNT -

(h) ETERERNITELR  E2ERLBABNEENFEEOURME - BE
R B RETHHEEKREEEEES - FALGEBHED RIES B
BIR -

mBRE/MEES (QAQC) MREIBEERER :

() BERMAEENTRARERE Y RERBQELHER BAZASIE
BRRBRREFE S EE -

(b) BERMSEENEBEEZRS  ZE2ARJAREHIRSMOITER -
B ERRERES NEE

(@) STTHBUERBEZE S=7REFEERREBHEERRELEUERFAER
- HEAREEERIRERARIERERRERAER - A SRANENES
4.1 BiZ SEXZBIECE -

(b) BURERBRESERABE =T REFXBANBNMRRATELEREZ - THZED
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BIERITXRNETEEZE  MUHABACEERERELERNVEEZNRE -
6.2 #RER[OIER

4875 ORISE ##8 E5c A ET 3B DOE B2 NRC FRZFERVB IR AE RS - Ei
MANEBREHFEREEEESKENEEND SEEFNERRNERE BHAETFM
R BHRRAENT  LIRBHFHREHFEWNIRE - BEEHZ ORISE MTELE 111
ABERAE - MURIRSEXSHEAREHIMES EEEIES - DOE X 2008 F4RAIZE
ORISE #R & —H BB FEEENHALERDIEEIR S (0476-TR-02-0) - M RN E EEZ A5
[ClEEan ' -
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Item

Calibration Frequency

Responsibility

Laboratory Instruments

Alpha Spectrometers

When new, after repair, and
when QC results indicate a
need

Laboratory Manager

Gamma Spectrometer

When new, after repair, and
when QC results indicate a
need

Laboratory Manager

Low Background Alpha and
Beta Counters

When new, after repair, and
when QC results indicate a
need

Laboratory Manager

Liquid Scintillation Counter

When new, after repair, and
when QC results indicate a
need

Laboratory Manager

Balances

Monthly - in house
Annually - professional
calibration service

Laboratory Manager

Field Survey Instruments

Portable Radiological Survey
Instruments

Prior to each site survey

Project Leaders

Portable Environmental
Survey Instruments

Prior to each site survey

Project Leaders

Pressurized Ionization
Chambers

Every 2 years

Laboratory Manager

Pulser

When new and annually

thereafter

Laboratory Manager
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Qua;iiig%?tl ol Frequency Acceptance Criteria
Background: empty Weekly Within 3 0 of
chamber count established limits for

defined regions of
interest and for full
spectrum background
Reproducibility Daily Within 3 0 of known
Check: count reference
material of known
activity
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Draft Survey Reports:

Associate Program Director

Survey Projects Manager

Laboratory Manager

Quality Manager

Final Survey Reports:

Program Director

Associate Program Director

Survey Projects Manager

Laboratory Manager

Quality Manager

Survey/Project Plans:

Associate Program Director
and/or Survey Projects
Manager

Comment Letters:

Associate Program Director
and/or Survey Projects
Manager

Laboratory Statements of Work:

Associate Program Director

Laboratory Manager

Letter Reports—Survey:

Associate Program Director

Survey Projects Manager

Laboratory Manager

Quality Manager

Letter Reports - Laboratory:

Associate Program Director

Laboratory Manager

Quality Manager

General Correspondence:

Cognizant Manager,

OR
Associate Program Director

OR
Program Director
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Associate Program
Drrector

Author prepares fist draft ) DRAFT REPORT

Y

Word processing and graphics are
completed

!

Word processmg and graphics proofing
is performed using checklist

!

Author initiates copy edit

!

Copy edit is performed using checklist

Y

Author resolves comments, requests that
clerical distribute for internal review

REVIEW FLOWCHART

Survey Projects
Manager

Quality Manager Laboratory Manager

A I
v
Author performs comment resolution

'

Word processig and graphics are
completed

'

Author requests approval for release to
customer

600-007.sdr



FINAL REPORT REVIEW FLOWCHART

— |

Customer provides comments

1

Author resolves comments and incorporates
revisions. as appropriate, mto fmal report

l

Word processing and graphics are
completed using checklist

l

Word processing and graphics proofing
are performed

I

Author mitiates copy edit

I

Copy edit is performed using checklist

l

Author resolves comments. requests that
clerical distribute for internal review

Program Director

Associate Program
Director

\

Survey Projects
Manager

Quality Manager

Author performs comment resolution

Word processing and graphics are
completed

l

Reproduction-ready version is
circulated for signature

Reproduction order prepared and
processed

Completed reproduction copies
reviewed

Electronic file (.pdf) is created

Customer

Laboratory Manager
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