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Development of Guideline for Evaluating and Categorizing the Reliability of

Distribution Coefficient Values in the JNC Sorption Database

(Technical Document)

Yoshihiko Saitol), Michael Ochsz), Takashi Jintoku®

Tadahiro Suyama4), Masahiro Shibata", Hiroshi Sasamotol), Mikazu Yui”

ABSTRACT

Japan Nuclear Cycle Development Institute (JNC) has developed the JNC sorption database
(JNC-SDB) for bentonite and rocks in order to assess the retardation property of important
radioactive elements in natural and engineered barriers in the H12 report. The database includes
distribution coefficient (Kd) of important radionuclides.

The Kd values in the JNC-SDB are about 20,000 data. The JNC-SDB includes a great variety
of Kd and additional key information from many different literatures. Accordingly, the following
classification guideline and classification system were developed in order to evaluate the

reliability of each Kd value.

Criterion I : Completeness of documentation and type of Kd information
Criterion II': Quality of reported data from a technical and scientific point of view
Criterion III: Consistency of data with the majority of related reliable studies

An overall classification system

The checkpoints in Criterion II evaluate the reliability of each Kd entry in the JNC-SDB ;
solid phase, adjustment and control of pH, redox conditions, final solution composition,
temperature, solid/water ratio and grain size, sorption value, initial radionuclide concentration,
phase separation, reaction time, agitation method, radionuclide loading, reaction vessels,

uncertainty estimates, parameter variation.
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A) EAHOREFRIEICET HE R T EHH - MEOTEWIZET L 1FRD

B

o TWBHEE, BlzlE, H— - Bili2EHOSE, SOVITES - B
BT, EAOREN+5I2ITRbTWAEE, WTIOLEIZ DT
b, EFEFUEHI T L T OMLEE § 5 S 40TV R0 Dy, ALBEA il S 71T T
b RLBRTTIECRL R DLW R D IH STl STV D56
) B ORERECEE T A EHRIET TR EEEWICET DB WL H - T
L6, BlzIE, H— - BZRERTH LN, Riie st ettnd s
Srte (B 21, REROR 172 ETHEBRDP LR S TWRWIEGE ), Bl
BE - BHEREHRTHY, T2 R E SRR b 256, £,
BB O MLBE i S VTV T, SEMRHARIC ~ A F—R B b E T TV D
ATREMEDY B D BB
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C/D) EZHEMH L IXEMHOREFREICET 2ERDBKIT TV D855, 6
ZI1E, CEC DIEMMNEENGE (BTGB RE ) Z o 9 R 22 o0 1R B il 70 4%
W), BT RIROKE LB ORI E EN DR LIN A A 7 2 A e
DB IV FA SR DNA T A RO HONWTARAPREE, EFEORE
AT/ b TV W EEEEEL - IS a ARt og4, 72, EHER
BEOMBRIZ L0, SEAHEICBHE R 2L AE T TnDH EEX B, £DZ
ENFLI TV R WA,

II-b : pH DFEE & H4

EREOIUGERBRIZB T 5 pH OFHEE L HIEICET 2 E R 2595 L ToE
ERELUTICEED D,

T HEAZ TR DG % HlA 3 5 BRI/ ST A —2 D 1 DX pH Th 5, &
ARERIZHI D pH IF, Kd OFHii-CRBR SR O I L MR 5 L CEER /T
A—=FTHY, RIS DL ENEC ST #@@%MV%J%?%LT%E
HThod, £7o, pHIZ, DOEFRIGZ FEHEIZRD72 0, BRI FIZIE—EIZR
(Y ARAN R (A=A ST AN W%ﬁﬁﬁ%ﬁépH@%%kﬂ@@ﬁ%kbfﬁ,u
TO2Y DEENET D,

O pH OHlIENIIT b TW R0, RBCRITEHNREETH Y, RBROEEZIC
pH NHE SN TWD A, 205G, W% O pH 233 BRETOE & T
KELSBIELTWARNWZ ENEETH D,

@ ik — 5 pH BEEIR OUSINC L v, BRI, pH Ml STV 58
. ZOHEE, pH 2% E L, O Kd Z2HE LI-WGEEICHW LR
%o ZOWE, AW 6 50— HEEES pH SREIR D R R O FE, [H
FEZR T OB DI EFIMEEL G2 RN 2 NGRS TV 5
ZERMETH D, I, KAdITHEE G 2 5 RN S DHEER (CRIEME
TILRWERENR) DIRIMEOFIR S HNSENTWDHEE, Z Ok
15T b AL Kd OFEFEITRW &k 5,

BUEERCR T 5 pH OFHEE & HlENC B 2 Rl i§ Ot >V T, B
TOREEZ S LIZ4OOEHE L~V EMNET S,

A) PEIZEL TWDZ &, Fidd & bR CLE LICIRRBIZEL T
BY, pH OENRBRZICHE SN TWDAEE, 720X, pHiEOT-DIZH
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WO NTZRREIRDS NG TH D (T70b b Kd IZHEEZ 5 2 7e\) T &3V
S TN DB CIEEIR S ST TR DU E F B8N B A2 5. 2 70 2 L A
AL BRI L DV RSN TV D 5E, SO ERER O H OF )00
57, FIL KdBH/LITWDLEE, ok, RNEMTIERV pH FEE KA
MENTOWLHBRATH LV A YT 25600050 (L C O
F v 7 RA 2 MTBET D Kd DB IRBREZ B E L THE SNV TWDI5GE
DOFIRZ M),

B) #Brt% O pHEZFLR LT\ 5D A, pH O#iPH (1 pH BEALLIN) TRk &
TWAEE, F721%, pH OREITRERAIOATZ0, HECRO pH 2R < #%
HINTWDLGEE (T72bb, NEEREEAPAHONOATWHDLEHEE),

C) pH Ol fTHONTE LT, RERATO pH 72 AR SN TWoH 55, %
720X, RNEVETIE 2V pH BEEHR DN IRIN STV D546 (Bl x X, HEEsEo
BRICEEIATE AL Z 51 & i 2 3R AN I S 7 85E8) . (B L, Kd S REEREE
DO E LTHIESNTEY (Kd ~DRBIEOHENTTHRENTND), K
FRY2IE DS, [RIFFZ pH ZHIHdT 2720V HN T AEA, MR LT,
AR D pH DIRBEIZE VH SN TWD 72D, LUV ARSI S,

D) pH ORI TN TE 5T, RERFTO pH OFFH (1 pH HALLIN) 72028
FLR SN TERY, REREO pH IZBT 2 IF R FLR STV ZRWEGE,

HFR) LL D CERINAFMFICHE L TWRWEGS, Kd 7 — & Of5 X
iU T L, unreliable 725 — % & UC, {SHEERHE O x5 T— & i b Rk
T 5, £72, b L KAIZHEL G 2 5 ARt & DEHK (R TIX 72 0iE
HA Bz, FERRHECIREANE) DAUSINEOFTR L ES Ao Tn 2546
b, ZOREREBRSMIETE O Kd O @EM IRV & HW L, unreliable 72
F—2 L LT, BHEEMEONSET — 2 BRI 5,

II-c : BR{LZETIRAE

IR DI RERIZ B 1T % e b oK BB IZBE 4 2 1F # D FCik D@ gL > T
W92 ETOEBRZUTICE LD D,

£, RBRPRLETTIRBICHBLRRDONE I DNERTLLEND D,

BRALE TTIRBBICBIBURSR DG, WS & 70 2 IS EREAE D 2 23 R {L3E T
IRBBICB 2 D7y, BOMTIMORSy (BT, B ESAR) b ER bz
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TOIRBEIZ G 22 DR T D MLERH D,
FROERBEATEZR, ZO0Fv I RA b (lc) TIX, DOEMEE
DOELETTIREED 2> b — L ZOWVWTHRLETIEIHDOTH Y, RBRAEK
DOEELIETIREED 2 b — L ZOWVWTELTDHEDTILZARW,
b LR ICER LR SOIR BB IS B 2R e Ry (B 20X, AHs) OB (1
ZI1E, Fe,Mn Z&Te[EH) NEENTODHE, RAIDINEE & bz ik g
INEI D Z L2k, RS, ORI A 2 5 Al HErEN
bb, TORRYGE, VHEREZER T2 &0, EORREMBFEL T
WHPEHRIT D Z EIIREETH D, kb, BEESCEIREA~DEEIZ O
T, H-aCll-d DF = v 7 RA > b CTHERT 5,
IDF =y 7 RA L MZEBWT, ‘RO 7= D125 b 7e R LE TR IE 1T,
U BEICAIZ A 722 L2 K0 v o o bR IE 720 2 Bk
HOTIER L, BIZITRATEIREICH > - HEM ZBNICRELIATL Z &
IZ LBt (BB TTIRRED L) &\ o 7oV BB LIREED B b &
TS,
T BB, ZOF 2w 7KL b (IIc) T, WEMEEREORERA
UKD P —/LIEHB L TEY, T—2OMEICEALTE, UUTO
2ODERFENFET OND, BHEEL-LE, KO 2 OOEROFENMEIC
XTHFLH LV DOEWIC L VT S,
O IWEMEEOBLECIRED 2 F o —/L 3 L O LIE TR BB O fife
B 2 M OB M,
@ BILAIZ A D Z L1 L DT O speciation 2L DR 72 F2 283 E U
TWARWZ & IZEED B IHFROEHENE,

ul

BT

k=4

PLEDORERBLE 2B E 2, INERBRICHBIT AB(LEITCIREBICEET A 30R 0
GIEIZOWT, UTOREHEEZ S &2 SDOEHEE L L Z2 515,

P

A/ B) ERRoOFBLZOQIZET 2IEFRSAMEREINTWDEGE, ZHUZLLTO
BRRGaEE LTS,
- ARBCRMUE OB TR LR TR ICHIE T <, Bl bER S
TWARWES (Thbb, IEMEOBRMERFEIZS D 1| SORR{bETT
WEEOHTHDHLE),
- B EIETIC B BRI, BRERAT HBEID) SPERIREEICH 0, JEIPH
DIRFEIZ KL W HERF SN TV D IEE,
- FRAbaR TR BB IS SUU 7 O PER R L L CIRfLIE TR E 2 2 > f e —
NVLTERBRTHY, BEOBETANCIY, RAFEERAELNATWD
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Bty
C/D) Lio@OB LUVOICET HEHRNFMMTE 256, Z4uk, LLFORk
HEEE T WND,

- 1 FEEORITLH & O CER LR SOIR AR IS S 7 i R A L k- B R b
BIuTIREED a2 b — VAT THRIRTH D 2 & BB STk EE
TRHliC & 2%6, $£70, BRMEREOIGEZE~DRE S +4512/)h
SWZ ENFHITE 5254A
- My (BEE KT TAREMEOH D) BILAINHOLN TSR, &
TEANT £ D B HEEEFE D speciation ~D 2N T T X 28554,
LUV ASBIRE, BEUIREEDPIREICER STV, B O
BEICIRENBIEHE STV A EE, BGHEEROBRLIRIEDS, hST
LTHESNTWDEHA Bl2X, BEEEREOmBLIREEZ MiE Lz
IKER RS OFRER) . = OFRZ2HIEIZ BT 2 B iR JeIRRE O 5 #E FE FEA
IZOWTIE, 8l (operator) DTF A X— F ¥ v UVBRMETH D,

HR) BRLETIREBICET 2R N C /DO L~ &z L TWR WSS,
unreliable 727 — % & U C, (GHEEFHMI ORI G T — X BRI SN 5, Bl 213,
MEBEOIFELZR/INCTHZ LIk TORETRELZER L LD L T585E
(B 21E, ERFHRTRIUT 25E) 1%, AT unreliable 727 —# & L
THET D (LU C/DIZFEERNH D X D IO LIRIEN & 2 FEFE R
TEL X950 x2R<), £, (L OAEMBIIRO bNDEEL) FFEFIC
SEERBEDmWETHNREELZFET A2 LI HVONTWAGSE, 20
BT b= T —Z 1%, unreliable 7257 —% & LC, {SHEEERAM D x5
T = NBERINT D,

II-d : A& DEHRRR

WD RIRZ & T DG, MBS DRIRETRENTWLr—A Y
0%, WERROD pH SCIALETCIREE 2T - HIH L TW 256, Hnbhicli—
HiA, pH RREHE-CIETCANC BT D1 b IR S B 2 G X D T2 EE TH
2o

WA FERIZ 31T 2 RIS B Dt O RLal OBUMEIZSW T, BUT Dk
b LIZ2 ODFEEE LV~ 2MHET 5,

A/ B) A OWHEMRAAETH Y (EZSIT STV LI5S, 300348

,13,
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DRERSA: L speciation DFHRICE VMBI N TWDEHE), ke
IZEL TS0, RBANSEHBE SN TWAEEA, W,
FER IV ETEENTEBY, FREERPICICEEENICEEL 525
EEZONDMERSy (RS OSERE R &) NEENLTHD
AREMEN D D GE, TNODFHESNTWAZ EBRMETH D (HE
A DHIZIZARHR DL G ENTWAARENMEIESH D), KIKDOHI T K
BRSNS N TV DA, RO ER/NT AL £5 %LUANIZINE -
TWAHZENMUETHD, REOEHRMBERPROOEILQ%H
STHLNDIEA., O EEOWERBRY 7 VIR O 53 B ik 3.
@ FEBRDOWAE RRAT O M HTARKIZ DUV T O HTHRER,

C/ D) 7 UT 4 INIp EBEEHARLE D 730> TV D0, 2L <X, #Easkm
THZENARETH DD, WO —HPRHETH 255, Flx
X, RO FEZRRST DT S TR WSOV P I I E %
BB L 2D EBEZDNAMER DD EEN TV D AREENH D
WZH 5T, FHMER STV RWGSE, RIOH FAKRER WS
TWABEE, WIROER/NT AT £ 10 %LANIZIE > TV 5 Z LR
VETH D,

FERR) IWIEHARICET AR 23 C /DD L UL & LTV W RS, F0ORE

REETHE LN Kd OEFEME TRV &3] L, unreliable 727 —% & L C,
BREEFMMOXMRT —Z LR SN D,

-e : {BE

T, BOERBICK T DRI D IF RO O EEIc oW T, B
TOREEZS LIZ2 SOFEE L~V EMNET D,

A/ B) BENFESH, —ETHLHE BIAE, EE,eL), £20%, #BR

FZOIRENTHEE - HE STV DA,
C,/ D) IBENGFEI N TV WS,

,14,
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O-f: BRIt ERLFH A X

BRI 5513 5 L & K07 A A1 B 5 RS 0 i Sl
DOWTHHIT % ETOFEERELUTICE LD D,

BAREI ~OREONGEIZ L D Kd ~OFELZLE T (T-m B2 ), £z,

L E 4y A7 0 PH 2 IS O E AR FUORHIZ k9 D TR B (reproducibility) & R 3% 1

(representativeness) & fEfRT D720, FEIORL -V A X2 bikfFT 50534

72< L b 100 mg OEFEREASAO BN TND Z L ABETH D,

DT, IUERBRIC T B B LT A RIS W o sk o)
PEICOWT, UTFOERELZ S LIC 2 SOEEEL LA 5T 5,

A/ B) +o 72 BOEMERENENENDOKISERTIMZ B TED,

a) BEFHOREHENFERORHEM L VILDINIKREWGSE (D Lt
BEAHOREREILSm* L ETHDH Z &), BN,

b) BEMFEIO M & REEDHER SN TV DIEE, o7& FEHERE
EX, RiEAE & B —MEICTH O NTKFET 5, EFLO 2 DO F R A e T
HZE1E, RERKEMERD, WA — Lo A Fo X
I 7B T, FRICRIEICIZR B0 (Z 2T, “+ahid biddbie &
% 100 mg OFEFFREIZ AW TWD Z E2EWTS), —F, a0 (FH
&, B A X, EFEREOBHEMEICS X 52) OBREITtHiE Lk
lg b g ZEW®T 5,

C/D) EEA/BIZEY LWL,

I-g : INEHR

BEREDOIAE R I D IGERIZE T 2 1F WO Fak O3 Y DUV TREAR 3
HETCOREEREUTIZELED S,
WAERNNSIBELGAEBLOKRZIBE 285G (GEED 0% 100% 27TV
) 1%, BIEBRENRKELRD0, AR 5 X9 Rt 2Rk
BESNTWAINE I NERTLHZENMLETH D, WERICEL TIX, @Y
REHEE (-1 28 2 HRE (I-h M) ICRETHZ LT, %
THZELARETH D, LnLAans, BEMEEEOREIZL > UL, B
WRRFEC AT FIRICE D, #lEZTHZ bbb,

,15,
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Z T, IERICHET MO OMYIEIC SN, BIFOMREEL &
(23 DDEBE L~V EMNET 5,

P4

A) IERDN 5~95%DFPHIC A D56,
B) UERMN 2~98% DEIFHIC A D HE,
C,/D) FRABIOBITEY LWEE,

-h : ZEOHHEE

BREOWMIBEDF =~ v 7K A > ML, [UERRICBWT, BREOILEIC X
LHEBOGELHERTH ECEHEELREHTHS, ZITHE, IERARICKITS
RO E T 25ROtz >\, UUTFOEHEEZE L1123 2DfF
FEE L~V (1595,

A) WSRO ENEMEIZ L VRS e Wigs, 7203, o
EEDHONIEMELL T CTh 256 (D & bIEMED 1/5 LU OIRE
THHER), BlZ1E, HDEREOBMEN 100235 10° MOE TARHEFM:
NG DY, RO R 2x10° MU T THH Z ENLETH 5.

B) ORI O NTEMRELL T TH 525, WMED 1/5 LLEOJRET
b HEE,

C/ D) REOVIMRRENIEFITIRL, o, RO WM H PR E MB35

BT — 2 L, BRREDHER TERWIGE,

ESIN)

C IRREEIIEANFEE, F20E, BERER &R URBRSA: T CE D IV AR
HBROLELLNTEDDZEMTEXDLZ LICEET D,

- RO YR DNIRIRE 2B 2 TV D 5E, S hh7 Kd OFFEMET R & f)
Wr X572, unreliable 727 — % & LT, (BHEEFMEDOR ST — % 0534k
b,

,16,
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II-i

: BT REDT I

ERBRICENT, auf FR7 A Z—~OREFEORERL L5 E, [
WA BT DN L0 B o BRSNS, (o T, Frleo - B BE
FETH =, HOEHEFICEOBERBELIIUL, ars FO7 (L7 —~0
AT LD HBNEN T LR TE D, TORRHIRIIL L A ICT >y
END, TaA FOFERRY RPN TND LHEESNLDA, LUk A O
BT RS S, LV BIZT Y SNG, DI THE, IGERRICES
o % BZAR O B /BT B 2 R O B DWW T, BUF O sEHEE § £1T 3
OOEHEE L~V E 545,

A) Bipo BB R N T, [[—, BOEIEFICEWRERPEL T

B)

WHYE, Zo%E, Yl ltband RERV RS HEO 1 2L LT,
PRAMEE £ IXEmEE OB Vo T2 FENBEHA SN TV DI LERD 5,
o T, FRAMEIE L EHELDEEL W o7z 2 DOBENRTIETT — 2N
SN TWAGAERRE TH D, 728, ZOL& 5 REWRSEETIED g
MZENZND Kd EICER ST DT TR W, Bl 20X, 2h 5072 Eik
Oy BT & REUEN 7 R Sy Bl T 1 & LR D R BR MR 2 Y v TV T T
b, avA ROER/NS 2R N2 DR SN TV DA, [EiR
DBETIEPERER) 7 HIE DR TH -T2 LTH, &7 —ZIZOWNWTL~b
AxEfMET 5,

B BE RS LCiE, 1EEO FEZTREA SN TWD R, Bzl
BECIRAMNEIE & Wo e FIENRAWLN, anr A ROR/NS 7R +I2 X5
LT 4 NV H —~DIE DN - LRI INLTO DA,

C/ D) EiEmitrike LTE, 1HEOFIELZIREHAShTEY, by

BEOAFR 0.01~0.45um D A 7T T )V H — Lo i@ E OEE BT
ETHY, avg A ROKRBR/NS R IR DB T 4V F —~DIPEIC
L ORBENINT EPER SN TORWGES, b, BAaxzxgl Lo
A F VBB CORBOEIZa a4 ROFENRRNT ERHLNREE,
W OB BETEDEHA SN TN T LLA LT 5,

HER) B DBE T IEIC OV T O BARIFRE N WG Ao rn A ROT7 4 L Z —
~DOWCEEDEENDH D LB Z D56, £ O Kd OEFEMEFRV &l &
D728, unreliable 727 —# & L C, BEEFMMOXM R T — X LRI T 5,
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-j : ISR

Lly%%t%b:iﬂj—6&@?@%‘?7})@@”:%&%3&“([/\575*&5 75”%3”?@@”50 Lly
BRI B B RSB LT, BIFOBMEEZ b L1C 2 SOEHE L~
R ET 5,

A/ B) B RIGEMTHRZE D L IEF ST WERAE LN TV S BRO
itr. F20%, BMEBGRNEHICEL TWD 2 R, Bk, HEGRNLR
ARERIC LV REN TV DA,

C/D) MIGHMOFEIL1L 7 —ATH D0, FCEWRIGRMAHE S
TWAEE, —BAINCERERR D EMHIE LT & B 2 bIvD ROSKREIE,
WNET DEMAOEHES LINEDORIIZL > TRRD, A4 S
(2 & DR L) ~D St DUEZEENE, 1 AR CEHECET D
EREbL NS, —, BHEREMEA~D 3 DT 7 F = FOIEZEH)
X, PEIZET S E T AN OB ORM 2 ET 255 bEE S
b, #-o7T, HERMVRT —ZNENGE, ZOF v 7KA b
121, FHEE (operator) ([ZXDTFANR— KUy v UNRKEIZ/RD,

HER) LLC/DOERICADRVESR, Thbb, FUSHHSY —XF7
JCEL, RBANEHICE L £ &2 HRARWVEA, unreliable 727 —
5 b LUCRBEETONSE T — 2 h bR sn b,

M-k : HEFE

ICERRBRIZ I 1T D BHRFFUEDN W E D N EFHET 5., IERRICH T 218
PEICEALTL, UTOREEEZ S LIZ2 DOEHE LV EM 5T D,

A/ B) HMERMNHEHRICEID +OEEICEL TV ZENRINTVHHAEL
ML, TRTOr—A T RfEngERkansg, #rolhiks LT
%, IRE KD HENRLEE LV, BB L2881, Relo
BERENHL Z D720 F LS R0, TAIFT DX ) IB— « Bk
pafb L 72 B PR G I3 2 IEH 12/ S WK O A O35 6 13 R E
AN

C/D) EFA/BIZEY LARWESR,
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I-1: BEEOHFINE

I AEFRERIC BT BN EE ) E 5 & T 5,

PERBRIC BT, BAAMICIE, BREOPFINEIZIG U T Kd OfENRD 51T
VB BA RO RNMES DR VAN EE Ly, —&IC, IEFA R ASEE
[CHTEL, BROIE L TWDL A NORENNIWEE, T 71274
DULEZEAR (BRIPIGE) CTIEZEEIOFMAREETH 5, HiiZ2EH (HD
MOV MA MbEEND) THE, 2720 @REOKERINEOER E T,
MG 72DE RSB FTECTh 5, —J7, o —ATIE, Kd I3EMERNE
ICRELSEESND,

I 2T, WOERBRICER T DRI R OMEINEIC DN T, L0
I3 ODEHEE LNV Ef 5T 5,

A) W X OER IS —EDRMET, D7 &b 1 DOPGEFIRMEI R
EINTEY, 1o, i L% oNORERT — X 130 E O M
BEIZBONDTREINTWDIGE (T2bb, 2l tb&onoTr—4
SRS IR & LD 5E) .

B) GEEIRMRITRO TR0, D72 < b b B PERE TR 0 4] 13 B 0[]
R ZEZEZ ERBP fThOh TV ba5E, LT, o007 —FIIMED
BEHEREEEICBWTERE SN TV AEHE (Thbb, %5007 —4
SRS IR & LD HE) .

C/D) EiLA, BORRIZEHEZEZ TR TN TV WS,

I-m : KBz

IERBICB T, JRAER & L CHEDRMEORBNRE SN T,
FIRBEEDPGE LT B A O IENIE L IT7Rbn TV 0 &l 5,
PITFIZ, %oh0RFHME % BICIE R BT 2 R EHE & LT
PR IR EFENIGE LT25A OMIEOBEEMS L ORI O TR 5,

IERBRICIB T D USRwOME L LT, MEBERY =F L U #fE (HDPE)
RT TR URRBIFE LV, WOT, RY=FLUME (PE) 2MFE LV A
Z A1%, & pH I pH &M TR 2 AN B 5, HL, HTRIF, Y
TF LU LD BREBEENRENEWIRERD D,

RIBE~ORROINEROMIEIX, b L, 777 RBRIC K > TEOMEN
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WA TED 20 RENNE, LT LLLERZ LTI, HL, IFTOM
725 A, IEREIC KA ZHET 5 7-0121F, BEBE~DOERE OIS & O EN S5
272 %,

« BERASOIE B EFEA~OIE L0 58V,

EFHOREFEIZ LS, FasDEREFED T B RE WEGE,

FRERORRRGE BRI, BEHESODNEO TP ER~OPNELY, 13502
REU,

F IR A~OUGEDN DEFNFELRWGEE - 77 0 73 B (R & ik
B L ORI THAENEWNGS) & i) BMEAEET 256 (EE & BT
E DM THANADHA) TRIUTIHARV, FenbEm~OIE X, BH, [EF
MIFELZWEA LY, BEEBNFETLHEOFN/NEN, #-T, 7727
AR CORGMER ~DOWNEELY S L2, FasbEm~DORWENHIE I NT5HE,
REBEE ~DOINEZ A L7256 10 bRENKREL D AREMENRH 5,

L, BREEESOIE OB Z EMEICHEET 5726, RBkiC (FlxX, &
ICEDVEFIT L D) FEBEICIGE LT TR 2 e L, RBRpiz co~ X
NTUAEMRTHIENMETH D,

T, IGERBRIZE T D ROSES BT D moOmEgEIZ v T, BIF
DFEMEZ S LT3 ODEFHE L~V 2595,

A) WE e OGRS DMER STV a5E GBBRIC L - TiE, EHERET T
72K O COICKIT HEMMEDLBEINTND), KILFaE~DIZRE
DPEBEDHENTOITND D, BT, KISERRE~DIUE D A
TEDLZENREINTVDAEA, b L, BasbE~DIE DOFENHE S
NDHEE, RERGICEREEICINE L OV D g2 (B 20F, Bk
BT) BiEEL, RBRETB TOYANT U AZHAR LTINS Z L RKLET
bD, B, HICHEaRE~OETEINGE EOFEN P 62N Kd I MK
W2 (Kd IZHR LT, D7e< TH 2 MIRRERYY), ISR SEE~DOK
FEDOWNEBEDMIENTTHONL TORNEAL LUV A L5,

B) WUIREBRMEHASNTWDED, BEBE~DIGEMENTTHOIL T
WA,

C,/D) WUIREWBMNMEA SN TORWES (ZhE, REBREEICL 52, L
XLIEEH T ZADGEITHTITED), BiWE, BasBE~DIUE DA IED
7T I BBROIIIESNTUTON TV DA (T72bh, EMHENTE
LTe B ORIREESDINE R DB OV THER L TV RWEE, 20
Bit, BREBE~OIEZIRRENCABEL D &2 5)
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II-n : REEEMEDFLE

— BV, BV IE LATON T ERBR I IS < RREEMIX, REZEICHE D Rk
EMELY BEHFE LY, 65T, TITE, BEELLVOEWE, I, Y
WLURIEIZ LV ESN T EEOBHREDE NS« 5, #lxiE, 1
VAT, 2TORBRPENENRVIEINTWDEE ; L~LB T, v
TV TSP IRINTWAEE ; LV C T, 0 IRLREBRNTH
NTWRWGEETH D,

eI UAThN R BRIZ IS < KdEIE, 1 BEOAORBRTHELNTMELY b
FREMERE, AL, ZOHH TR ETHIRBRMIE, D5 ROEMHTH
L7 Kd fE (single-point Kd Value) Th 5728, HEBMENR L, RiAIREZE
DA R SNDER pH = v ¥, SRR, HEmwRT — ¥ 23RO 2R ERDO5GA |
IZBWTIE, ZOHEBIIFEEMICAEILRDEE 260D (-0 B2H),

T, WOERBRIZBIT D A HEFEMEOFARICOWT, L FOEEL S LIT4
DOOEFHE L~V A2 5T 5,

A) Kd ORFEEMENERE Y K LITONTZPOERERICE S I RO 5TV H A,
(R LEE, D72a< &b n=2 L0 E),

B) Kd OARFEEMEN D K LE n=1 ODIERR T, MOELY 7V 7B X
OHTIZE DS E RO LN TV DO GG, ZOHEOREIEMEE, WER LV
TGHTOBEIZERTHAHOTHL EZEZX LD,

C) Kd OARFEEMED M F 12133 B T IE O RIS IR STV 5 5
PAN

D) BREOIE, VIR LY T U I RTR bl TR NS,

M-o0 : XF A —# %4k

WEZENCE L 52 5 FERT A—42 (Bl 21X, BEHHEEFEOIRE, pH,
RIESYIE, WRIE L, B Z Lo E ORI E) 2RI ZEL S il
BRICE 0o KdiE, HIZHD —ROEHTHELNZ KD LV BIEEENE
W, BRZ, FERRT A= EELEIEDH LT, B EOMESSCRTEN
A= (systematic errors) & HLHE 5, RMAVRFREIL, F—FKMFETOMY K LK
BRCiX, RHEERWeD, NI A—ZEBIETHBRPETH D,

WAERBROBHEEMGIC Z0HEBE 2T 256, 5 & 3 5Bk o R M
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IZOWTHERZ DRI R S, Bl 21X, HHER SRR T e m
Tz, HMRRERR EERT, L0V ELDONRT A= F BN ME
2%, —J7, HEANHET HRBRICKIT D pH LB X, FfRaicky o
Yhur—ENDHTED, BETELHTA—ZRRLNTL 5,

2T, ICERBRICBIT 58T A —2 B bIicBET A @EUIEIC oW T, LR
DEMEZ S LI 4 HOOEFEE L~V A ET 5,

A) pH, REESEFR LU Na 2 (£ 4L MRS DHE) ORI b F 7835
A—Z T TR, HEEREORNE (IGEZRR) bRRMICEl S
BB S i LTV A A,

B) {bFMI72/XT A —% ({5 : pH, REESE, NaiREE7R L) & D WIS
FOWME WEFREME) 025, bt d 2 DONRTA—FEE{S
TERBRZE L TWD5E, ZhbDNRTA=F DL, V-V AD
LA XD BRI T T2 TR THR WA, T A —2Z{kic k
D, BHENRECTE 52 ENMETHD,

C) LFB ELREBROEMETH DN, BEETNDL/RTA—=ZBN 1 DDA,

D) RT A —=Z BB SETRBRN T O TR WA,
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3.3. V34TV : T—3HEROESHEOHERN DT V71T

AR D 2 5D 27 T A5 U T H, INC-SDB 28§k S 172 Kd OIEHEE 2 s
F (OCHR) 1TFED T 2 Rl O MM DR LFLIR N O EART AV F L OF
PHIBLS N DEFE AT T A 2 Lt L, 2947 U TITIE, F—FH
AMOESMEOBLEDG Kd OEFEELZFNT 5, FEloOREBRSEMET Kd &
FREEN BT, HillL L 722> 72 a0k > TR DOEHEE 2 Mt L7
U b7,

“TF— XA OSSN D 57 E0E, thORERL L7z BR SR o STk s 1)
% Kd &g L, INC-SDB I8 &k S 172 Kd DIED K E < B2 720 T, [F
BREMB R oD NS 2 ThD, BlziE, Kd D pH KD B 5 ik
SHEEEOSE, HET 23 BRIk U CR U2 R R (Kd) 1272
HZ ETHD, Fiz, BEEOLEIZEB W T Th(IV)DULE L W UIV)DILE D
FMERNZ & &R L TWDEE, AU R ORBFE R A2 7R LT oHEN
HiuE, TOHEBNHEUICGHH SN TWALEND D, £ OFH A EYIZHT
B E TV WEAITIE, iSO Kd OE#EE K< 72V, unreliable &
HWr S5,
>V 547 U TMOFMRERIT2 2 v MEXCRBT 2, 7947 ) 7O

PSRRI, K F =2y 7 RA L P T L —ER] & 7T

ATV T HNICESEHEED Y 7 245 ER] bEaEh 5,
>H L, Al L TW5 Kd 2MEH T & 2 F0L L 723 BR S 0B 3t Crik)

ELTDKA EHLNTESMHENRS, 2D, TOBHENHH STV

WAL, FHliRO Kd 1527 747 U 728UV T unreliable & 3| <
b,

34 U93ATIVTIL, 73ATIFILEIVY 54T )7 IMOFEH

II9ATIVTIBIONZ T4 7Y 7T IOEHEEFEMB] & LT, Torstenfelt et
al.(1988) : Pu/Bentonite, JNC-SDB F— X% No0.61486~N0.61498 |Z DWW T LL FIZ/R
9,

[-al: 2 COXNEHEANE-ZINL TS, DYes
[-a2: 2 COMARKFR (HN) Ntk IhTWnb, DYes

[-b: KAWL T 7 THEZLNTWD, 27 T A3
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II-a : [&+H

F— 4 No0.61486~N0.61492 : SWy-1 Na £ U nJ A T, ZEMIEFHRITIL <
MHENTWVD, DA

7 — 4 N0.61493~No0.61498 : - 7 A hC, #EMEHRITFLIR S TWigvy, >C/D

[-b : pH OFHEE & HilfH
A& pH LR SN CTHE Y, pHIE, HCl £721X NaOH THE SN TV 5, DA

II-c : fRfbiz oIk Rg
ETORERRE, KRBT TIThh g, R FKD 0, L-ULRFRil &
nTnod, >AB

0-d : & OB
W ORI (SWy-1Na EoFY ad A b)) D525 TW5S, BEOR
WA, WO HRHMIT 5 Z & WAl TH H, >C/D

l-e : IR
SR TR T T\ b, 2A/B

O-f: Bk & kYA X
W b, S0mL/g (A 0.5g 38 J OV 25mL) Ch 5, EAHOFEZEET
HE, LUV ABBHYTHDL, DAB

M-g : 5
ATOTF—Z TIERIT 52~83%DFPFIC AL Z L NER I, DA

I-h : ZFEO YR E
Pu OHIHIEE L, 1.E-07M T 5, Guillaumont et al.(2003)(Z L % #1157 —
2 ERANT, RAEHK T TEFEOHEZT 5 & Pu(V)E Pu(V) e D, DA

IT-i : [R5 HE

il L5 BE (10000~60000 rpm)  23SEHE S 4L TU 5, Torstenfelt et al.(1988)
IZEAUE, Pu OPCE LS E L BERE 2D LIXDNVIRFEL, ZoZ &%, &
V~w—0O b FfZ BT DR ZRE L TWnDH EHELTWD, £ 714 b
Ry bAoA MREIOEBROGAICIE, ERROKEMEL, AETRKRE-T2bD
I RZ 720, DA

IO-j : B ERFIH]

FOSERENE, 1, 7, 30 HTHAHH, ZNF1d Kd 2 EFUTxnT 5 0%
Lk E Ty, SC/D
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-k : #EI7
BHITEIZOWTE, FHA v, 20D

-1 : EREOFRINE
B L0 Pu O WA IO\ TR L S 872 BRiE, £ L TRV, >C/D

I-m : S &s
B, BOAMEES VSR TWS, ZRZROMEHZ OV, Bk
RSN TRV, REARE~OIU S L OMIEIC BT 28T, mibsh
TV, 2B

I-n : NEEEMEOFHM
HERL, BOIRLIThbATWS, L, #E8EE, LI Tuniny, 3
SNTWAED, EHETH D0, BHETIZARV, 5D

-0 : 73T A—X%754L
pH O7x, 55 A= 3B A T-T B, SC

7747 V7T MOEFEERME & LT, Pu/Bentonite (%59 2 Rt & o —HFiliz
DOWTERHEHT D (M- 1),

1000 3
] X
X
] +
X x ++ +
100 3
] ++1L»+ + Am(lIl) : Gorgeon (1994)
E: 10 4 ‘.:’. X Th(lV) :Bradbury and Baeyens (2003)
E 2 . §$ Pu(ll, V) : S F4(1998)
T ] N ‘ % & Pu(lV) :Barney(1981)
13 3 < < Pu(VI) :Barney(1981)
] ++ o @ PU(Il, V) :Allard et al.(1982)
1 L
n * @ Pu(VI) : Ticknor(1993)
0.1 3 T
7 +4
i +
+
0.01 w

F— X FA A OBE M OB SIS < Kd O HEE 2 o — 14
(Kd @ pHIKfEME DM 2 b SIS LTfh T — % & OIE M9
2 fHal)

X- 1
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INC-SDB IZEHENDHNY M A MK D PuDET—F & LT, R
(7> (1998b) , Barney (1981) ,Allardetal. (1982) , Ticknor (1993) 328
STz, WEARIEA (1998b) X Pu(llDFS L OV Pu(lV), Barney (1981) (& Pu(IV)
BILOPu(VI), Allard etal. (1982) (% Pu(lll)3s & Y Pu(IV), Ticknor I& Pu(IV)
DF—HELTHELTWD, ZNHOT—XIL, HERIEHN (1998b) % kR
<&, Kx, BHFED pHFMHTKd ZRDT-HDOTHY, E/-F—D pH
FIFZBWTH Kd DEIZER S 0, 7 — 2 OFFEEFHMn A LV, & 2 T,
Pu(IVYDO 7+ 7 & LT, AmIINX° Th(IV) CTLL#EAIHE A pH £5FC Kd 28
P& S, pHICKT DB HELNTEY, IEAD=ALNEHT —X
DOIFFEFENFALE X415 Gorgeon (1994) X° Bradbury and Baeyens (2003a) O
TR LD ES EIZ, T X HAMTOREGHEEZHEREL, 7 — X DEH
R 24772 > 72,

ZORER, HAIED (1998b) DT —H T\ TIL, pH 6~8 DFEIKDOT
— %1% Gorgeon (1994) DOFEF L RIERRMEM AR L TRV, ZOEEEILS
W (UL A) BT E Iz, —T7, i iEA (1998b) T pH>10 DFEE D
T —X#1%, Gorgeon (1994) OF —Z 6 H Kd 23/ E K R AHMNFED 5
A, fEmE LTI R W RIEEMEN & 543, pH 6~8 OfFlk & [F] L~ L DfF
FEE TR 5 2 13X 720, OCEHEENS D (L-ULB) S S
7z, Barney (1981) @ Pu(IV)DT —H %, #iriEn (1998b) @ Pu(lll)is
LFOPUIVYOT—% 77 my hERLTEY, PuIVHITHOWTIE, #HA
1Z7> (1998b) & [FIERIZRORCEHENS D (L-UL B) LHrsiviz, —7,
Barney (1981) @ Pu(VD)DF —Z|ZOWTIE, Pu(lV) & REEARfEENIC 7 0 >
FENTED, SEIOKETIE, FBEEIIMEY (L-UL C/D) &HIEr L7z,
F72, Allardetal. (1982) OF —&Z DT —% L OGN L2
N OAEFEE XKV (LyL C/D) &fIlr L7z, Ticknor (1993) OF —# (2D
WL, BERIED (1998b) DT —H L35 L, [FIREE O pH RIFICE
W, RV KA 2R3, BREEIIRCSS D (LYULB) SIS
776
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4. KIDEHEZRENELUEEMISFHET 5-HODI AR TR T LA

Rk L7z 32007 74 7 U 7 OEEERHIFE 2 VT, BTFICRT L9
EHEZROMB LOERMICHMT 272007 A5 F v A7 L& LT,

0/ TATITI :
[-aDF = v 7ARA L ME BRI O5 0 0WDITENT, HEFICEDN
NTWDRER (FEER T, BERSMEE) OO DIEHEE 2 5l S
5o ZEEINT- KA L, &IiZ 7747)71bf’%ﬁ®?4fﬁ%%@£@
EWIEIZKd 227 7 A2 1~6 IZE Y Y THE TSNS,

o/ 74T U7 :

a) AN TF =y 7R A 2 bI-b, T-¢, I-d, I-h ZFfliT 25 K= D
F-1IZBWTKETTRLTNE), bL, 250 r UF o hARERE L
TY—Z/ENT0EF =y s KA FIZBVT, i %7 — ¥ %
unreliable & HE L7256, TNLAEOEHEMEORNRT —Z bR &
NB, ZVF A HNGTF =y 2 RA v @B LE Kd 13, HRF = v 7K
£ ¥ METREED LU 28T S,

b)) 75 ATV TIIZBEBWT, [xDF v 7 RA L N TOEBOEL T,
Kd fHHRIGHEEFATO ETOERBEMIINES T, IRORX—T DK~ 1 ITRTEA
ffiF 77 72—k >TET19,

c) BTCOFT = IHRA Y NOEFTHIAEZRSICEBET 572912, sEAHT
179, A=3, B=2, C=1, D=0 &>2DF = v 7 ;RA > F TIZ, A/B=3, C/D=0
ET5),

dﬁm?~&ﬁﬁ§4?v7ﬂm%%lyﬁﬁ4yb@é%ﬁ?,6vxwm

I ATTH, TD1~60DY T A, BEEIZENNL TV DR O
B L OREELS D, SEOZ VIR mﬁﬁ WTWW7§XW%%
K2 7 2ZxtIET 5, fE EOFARRED L~V ZRGET S 72T, %O D
FxvIRANE, 2V 74BNV REE ROX—YDOFHR-1TxHIZD
FrF v IRAL ) T4, b L, BEESHE Kd HFROMENRZNS
DI VT 4 INVIREHO LUV &i e LRV 51, unreliable 727 — 4% & L
T, BEEEHMOONRT —Z oIS D,
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#-1 7947V T7NICBFIEAxDOF =y 7RA 2 FOBESHT

F I RAL N HH BT 77742 —
II-a & +H A~C/D X |2
* | HU-b pH A~D X |8
* | II-¢ B bE Tk AE A/B~C/D | X |8
* | II-d =R OB A/B~C/D | X |8
II-e IR A/B~C/D | X |1
1I-f [ L R A R A/B~C/D | X |2
ll-g I AR A~C/D X |2
* | II-h ZIEDNIRE A~C/D x | 8
* | -1 [i59% 4y Bife A~C/D X |8
* I B IR§ ] A/B~C/D | X |2
1I-k L KEPIRTA A/B~C/D | X |1
11-1 Wi@%ﬂﬂ% A~C/D X |2
II-m SIS 2 A~C/D X |1
II-n T%%é@ﬁﬁ A~D X |2
II-o T A—HIEAE, A~D X |8

* AL, HIKBROEEEERE L COIZ VT A ANV TF =y 7 RA
v MERT,
F70, KFPIIEMIGGHMETRETF = 7R, a2 R LTWD,

e) -1 6:5‘?‘7’74'7)7110)3“3: v JRA YV FOARFHRIZ, [FHEERE
,fﬂiﬁ@y ?x 'fﬁ)ﬂ‘é—éo \—O)N:F,fﬂfl /XTA j: l3+n\ ODEij(,fﬁZ)i 183
2725 £ 918, L/HW)%&% 2T 67 T AT ET D,

*-2 7747 VT M DEHED 7 T A5

K %I TA
183~151 JTA 1
150~121 JTA 2
120~91 JTA 3
90~61 JTA 4
60~31 JTA S
30~0 JTA 6
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o/ 747 UTI:

7747V TIMTIE, FELERBREED KD & OFEMEIZHOWNT, 7947
VTN D7 T A5 TR ZE LT, BHEELZREHMIT 5, BloELI L
oGO Kd EH O NICAREERH Y, TOHEARHTH I TWRWEEID
X, BT — Z1X unreliable & 3FE S5,

o TR AEFLDHE, UTFTDOER-3ITRT I TAZITUAT AT/ D, JNC-SDB
IZBITDEERKD T — X DEHEEDOELR2BILE LT, 7747 U7 I OFRER
NHLNE 7R D,

#*-3 BIUITATITEITARTTAT A

IIATIVT T 2550
I-a ZHEE U3 HERR
I-b Kd {58RZA 728D 6 7T A550F
Il Kd 7 =2 DEFEL ~ Vil G RIS E D 6 7T A551F
I FALRBR G R L DI ML T A TS RO AR
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b. HbHYIC

KdIDOFHWLNTWAEERZFAEL TE L, Kd DEHEELZNETH7200H
A RT7A4 v ORtEtTo7=, £ LT, JNC-SDB 28RN TV AE % D Kd 7 —
HIZXLT, 3207 74T V712>, Kd T—ZIZEEELFEHL, 5
JEZIG CTe MR A2 ST 2 FIEEBE Lz, 27947V 7 1 ClE, #
HEe E oA (FEBRTIE, EBREME L) OMRBEME DR B FEE O
211729, 7747 VT M TIE, FEBRFIE - RGN/ S0 il x oIS
T =2 OEEEOHRNOEEEOHMAIT/R >, 7747V T7IMTIX, 7—
BB OESHEOBEN DT VTN BEBHEEOFMENTEH L 212 L
oo TNWBET T7A4T VT CORBEHENMIERO—FIZEHK LT, £/, 77
AT VT NOKT = 7 RA L NOEEWIZG U TEAMNT LA RED &
12, Kd OEHEELTCEMIMNGTEZENTE DL ICY T AFTEITY, 7
FATIVT1IOERIATBIONI 47V T MOT — XA OEEMELE
LK EHEEZRANB L OEEMICGTHET 272007 7 A5 AT A%
S LT,

ZORERFIEEAND Z & T INC-SDB ISR S NTZ Kd T — X DIFHEE L ~UL
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SYBCAREE DRNE ik — RS DAY T ARG L Uz llE oA FIE
()] ORABELZBIZLTEBY, 4%, BEEOEVWRRT —7 ZRGL T
CETCOBEBEFHELTHLZ7A— Ry I TEHEEFEZILND,

LSk, TOHA RTA %S &I, JNC-SDB IZHE G L TW\W5H Kd okt L, 17
FERE R & 90E L T <,
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Introduction, description of main criteria

The reliability of K4 values in the JNC-SDB can be assessed using the following three

main criteria. The three main criteria are listed in the expected sequence of application

during a classification of entries in the SDB. Criteria la and Ib are related to

documentation and data entry, whereas the technical and scientific quality of an entry is

addressed by criteria II and II1.

1

17

Vi

Completeness of documentation and type of K, information:

a) It needs to be verified that the documentation of each entry is detailed
enough to allow further examination according to the main criteria II-III. At
this point, only the completeness of the documentation is examined; the
appropriateness of the reported data and approaches is evaluated under
criterion II below.

b) This point takes also into account that the reliability of data input to the
SDB will be substantially high if K4 values are directly available in table
format in comparison to literature that reports e.g. %-adsorbed values in a
graph. The latter way of reporting requires the operator to 1) manually read
values off a graph and ii) to calculate Kd from the %-adsorbed and
Solid/water ratio (s/w) ratio values given, which significantly increases the

likelihood of an operator error during data input.

Quality of reported data

This is the most important issue from a technical and scientific point of view.
This criterion encompasses an evaluation of the appropriateness of the
experimental system to produce reliable Ky data. The methods used (or
lacking) for determining experimental uncertainty are also examined for each
literature source. Further, it is considered whether the data represent
single-point measurements or are part of e.g. an isotherm, which would provide

additional support for their reliability.

Consistency of data:

While the previous two main criteria address the reliability of each K4 entry in
the SDB, criterion No. III requires an examination of the level of support that
other K4 values in similar systems can lend to the entry under consideration.
Any disagreement with data from related systems will have to be evaluated as
well. It could be argued that this kind of data examination may be left to the
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user of the SDB. However, the classification of data entries in the INC-SDB in
terms of reliability adds an aspect of quality that is above that for a pure
compilation, and users may expect that the listed K4 values passed some kind
of check for internal consistency.

Internal consistency means that data from different sources should not be in
obvious disagreement. An example would be the dependency on pH of Kq4
values for a certain radionuclide, which should be approximately similar in all
studies. Similarly, if many studies indicate e.g. stronger sorption of U(IV) than
of Th(IV), for any study that indicates the opposite an appropriate explanation
should be given. If no good reason can be found, such deviations make a study
less reliable. These types of considerations will only be possible for sufficiently

well researched elements.

Description of checkpoints within each main criterion

General

Each entry in the JNC-SDB (each Ky value identified in the SDB by a unique ID)
should be evaluated and classified individually. Because many studies report K4 values
under different experimental conditions, it is not sufficient to evaluate all data based on
a given reference globally. Depending on conditions, different entries related to a given

study may receive a different rating.

I Completeness of documentation and type of K, information
The checkpoints under I-a are used for a screening prior to a further classification.

Failure to satisfy these checkpoints will not to be used (unreliable).

I-a.1 Are all mandatory fields completed? Here it is only verified that all fields
have been completed by the operator; an entry "not reported" is counted,
therefore. The following entries are considered mandatory:

element

- solid phase
- solution composition
- atmosphere

- pH (or other information that allows to derive pH, e.g. portlandite
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I-a.2

I-b

equilibrium)
- pe/redox condition (only in case of redox-sensitive systems)

- method of pe control (only in case of redox sensitive systems and imposed

reducing conditions)

- initial radionuclide (RN) concentration (except for RN that are not

solubility controlled)
- method for phase separation
- type of experiment, if different from batch

> In case of missing entries, the corresponding Ky is excluded from
further evaluation and classified as unreliable (until remedied by

operator). If all fields are completed, proceed to la.2.

Is all mandatory information provided? Here it is evaluated whether critical

information is provided or lacking completely. The quality of the information

provided is evaluated under criterion II. In addition to the information listed

under Ia.1, further mandatory information includes:

- units

> In case of missing mandatory information, the corresponding Ky is
excluded from further evaluation and classified as unreliable. If all

fields are completed, proceed to Ib.

Does the type of Ky information provided require manipulation by the
operator?

-> The following levels are distinguished:
class 1: table with K4 values given
class 2: table with % sorbed given
table with residual concentration given
class 3: linear graph K4
class 4: linear graph % sorbed
linear graph residual concentration
class 5: logarithmic graph Ky
class 6: logarithmic graph % sorbed

logarithmic graph residual concentration
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II  Technical and scientific quality of reported data

It is generally assumed that the entries presently contained in the JNC-SDB correspond

to a minimum quality standard; i.e. are assumed to be basically reliable. The different

checkpoints regarding experimental quality are designed to distinguish different levels

of reliability. However, if in case of critical checkpoints even the requirements leading

to the lowest rating are not met, the respective entry should be classified as unreliable

(indicated for each checkpoint).

II-a Solid phase (substrate)

It is evaluated whether the solid phase has been sufficiently characterized.

This is equally important for properly designing experiments, as well as for

using the measured Ky values. In general, three types of key information are

required:

Information about major mineral composition.
Information about accessory minerals or impurities.

Information about surface characteristics: Minimum is a measure of
sorption capacity per mass of sorbent, such as CEC or a different
measure of site density per mass.

However, the amount of information required to sufficiently characterize a

given solid phase also depends on the complexity of the substrate:

1.

It needs to be known whether a substrate consists of a single pure
mineral phase, or whether it contains impurities or additional minerals.
In general, some measure of site density per mass (e.g. CEC) needs to
be known to properly design experiments, in particular with respect to
achieving reasonable surface loading.

In case of simple substrates (pure minerals), no further information is
necessary.

In case of complex substrates (i.e., where significant impurities are
present, or where a substrate is composed of several minerals), and in
particular in case of natural samples, detailed information on
composition has to be provided in addition.

In cases where sample treatment (such as crushing or sieving) had
been performed, the respective information on particle size also needs
to be provided (see II-f). Where any chemical treatments (e.g. acid
washing to remove calcite; but also change of redox conditions in case
of redox-sensitive substrates, see II-c) had been applied, the applied
method and resulting mineralogy should be given as well.
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5. In case of many commercially available substrates (e.g., MX-80 or
Kunigel-V1 bentonite; standard clay minerals from the Clay Minerals
Society, such as SWy-1; Min-U-Sil SiO,, etc.) detailed solid phase
information is widely known and can be retrieved from a large number
of publications. Therefore, characterization of such solids is not
required for each entry in the SDB; i.e., level A or B can be reached
even if such information is not reported. Note that this holds only
when such solids have been used as received. Where washing
procedures etc. have been applied, the procedures and resulting
changes still need to be documented.

> Three levels of reliability:

A) Major and minor mineralogy as well as surface characteristics are
known.
For example: The substrate is a single, well-defined mineral; or
comprehensively characterized complex mineral assemblage. Either
no sample treatment has been carried out, or it is described in detail
and the result are documented.

B) Major mineralogy as well as surface characteristics are known.
For example: The substrate is a single mineral that may contain
impurities (such as a non-purified clay mineral) or a complex mineral
assemblage where additional impurities could be present. Sample
treatment may have led to minor changes in mineralogy.

C/D) Information on both major mineralogy or surface characteristics is
lacking.
For example: There is no information on CEC (or another measure of
sorption capacity); or the substrate is a natural clay sample where it is
not clear whether it is smectite, kaolinite, or illite; or a
non-characterized soil or crushed rock. Sample treatment may have

led to major changes in mineralogy that are not documented.

II-b Adjustment and control of pH
One of the most important solution parameters controlling RN sorption is pH.
It needs to be known to interpret K4 values, but also for proper
experimentation: The pH needs to be known to evaluate the solubility limits
of radionuclides and some major ions, as well as the stability of certain

mineral phases (in particular carbonates). Further, pH has to be approximately
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constant during a sorption experiment in order to reach equilibrium of
sorption reactions. There are two basically different approaches in sorption

experiments with regard to pH control:

1. The pH is not controlled, but allowed to reach an equilibrium value
according to the experimental conditions and is then measured at the
end of the experiment. In this case, it is important that the pH has been
verified after experimentation, in order to know its equilibrium value.

2. The pH is controlled during the experiment by acid-base addition
and/or buffers. Where it is desired to determine K4 values as a
function of pH, this cannot be avoided. In this case, it needs to be
shown (or known from the literature) that the added acids, bases, or
buffers do not interfere with RN reactions at the surface (which
obviously influence sorption) or with RN reactions in solution (which
influence sorption through changing the RN speciation). Therefore,
use of a non-inert pH buffer at unspecified concentration levels leads
to a classification as unreliable.

> Four levels of reliability:

A) To achieve rating A it is sufficient, but required, that the pH is verified
at the end of the experiment. This is based on the assumption that
equilibrium or at least a stable state of near-equilibrium conditions has
been achieved (see also IlI-a, II-d, and II-j). In such systems, a
determination of the experimental end pH will represent an adequate
measure of the actual equilibrium pH. Second, rating A is given where
the successful use of inert buffers has been demonstrated (e.g. by
measuring Ky in the presence and absence of buffers at some pH, or
by showing through speciation calculations that the buffer does not
influence RN behavior). In some cases, level A may also apply if a
non-inert buffer is part of the experimental setup (see the example of
K4 determination as a function of carbonate concentration under point
O).

B) The final pH is reported, but only a pH range (within 1 pH unit) is
given instead of a discrete pH value (the same assumptions regarding
equilibrium can be made as for level A above). Rating B also applies
in cases where only the initial pH is provided, but the experimental
system is well buffered (for example, because a inert buffer is used, or
because of the presence of a natural buffer system, such as carbonate).

0] Only the initial pH is provided, no attempt is made to control final pH.
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II-c

All cases where non-inert pH-buffers are being added. Note that this
refers to the addition of an additional complexing ligand, such as
acetate, for the control of pH. On the other hand, if a sorption
experiment is carried out where K4 is measured as a function of
carbonate concentration and this is simultaneously used to control pH,
level A applies (given that the effect of carbonate on Ky is
documented).

D) Only a range (within 1 pH unit) of initial pH is provided, no
information on final pH is given.

> If a lower quality than required for level D is evident, the respective
entry is excluded from further evaluation as unreliable. If a non-inert
buffer (e.g. acetate or carbonate) is used at unspecified concentration
levels, the respective entry is excluded from further evaluation as

unreliable.

Redox conditions

Here it needs to be differentiated between systems that are not redox-sensitive
and systems that are. Within the redox-sensitive systems, it needs to be
further taken into account whether only the sorbing RN is redox-sensitive or
whether other components of the system (such as solid phase or groundwater
components) are redox-sensitive as well.

In this sense, checkpoint II-c deals with the redox control of the sorbing RN,
not with redox control of an overall redox-sensitive system. If the
experimental system comprises a range of redox-sensitive dissolved (e.g.
organics) and solid (e.g. Fe- and Mn-phases) components, imposing redox
conditions different from the original level may influence many
redox-equilibria simultaneously. In such a case it can be very difficult to
ascertain equilibrium or to know which solid phases are present. Such effects
on solution and solid phase chemistry are addressed by checkpoints II-a and
II-d. It also needs to be pointed out in this context that "imposed redox
condition" does not necessarily refer only to imposing reducing conditions by
adding a reducing agent, it also includes imposing oxidizing conditions by e.g.
transferring a reduced natural sediment to the laboratory and exposing it to O,
(as a matter of fact, the latter may be the more common problem).

Given the focus of this checkpoint on redox control of sorbing radionuclides

explained above, two different requirements on data quality can be
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distinguished. Levels of reliability reflect the degree to which these two

requirements are met:

1.

A/B)

C/D)

9

Reliability regarding control and confirmation of the redox status of
the sorbing RN.

Reliability regarding the absence of unwanted side effects, such as
changes in RN speciation induced by the addition of a reducing agent.

Two levels of reliability:
Level A/B applies to entries in the SDB where it is demonstrated that
both of the above requirements are met: This includes the following

casces:

e Systems which are not redox-sensitive in terms of sorption and
where no reducing agents needed to be added (i.e., where the
sorbing RN can take on only one oxidation state in aqueous
solutions).

e Redox-sensitive systems that have been pre-equilibrated with and
are being kept at ambient conditions.

e Experiments where reducing conditions are imposed on
redox-sensitive RN (in otherwise stable systems) and where similar
results are obtained using several reducing agents.

Level C/D applies to entries in the SDB where meeting the above

requirements may not have been demonstrated, but can be assumed

with high certainty. This includes the following cases:

e Reducing conditions imposed on redox-sensitive RN (in otherwise
stable systems) using one reducing agent that can be estimated (e.g.

from experience or from the literature) to be effective and to be
sufficiently inert with respect to influencing RN behavior.

e In cases where complexing reducing agents have been used, level
C/D still can be achieved if the influence of the reducing agent on
RN speciation has been estimated.

e All cases where redox conditions may be less well defined than for
level A/B, but where it can be assumed that no significant artifacts
regarding RN behavior are introduced and where the oxidation
state of RN has been measured independently (in some cases, this
may include low-O, conditions with a subsequent confirmation of
RN oxidation state). Evaluating the reliability of such
measurements is likely to require an expert decision by the
operator.

If a lower quality than required for level C/D is evident, the respective
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entry is excluded from further evaluation as unreliable. For example,
cases where it has been attempted to achieve reducing conditions only
by minimizing the level of O, (e.g., by performing experiments in a
N, atmosphere) generally should be labeled "unreliable" (except
where the oxidation state of a RN somehow has been confirmed, see
description of level C/D). Also, if a strongly complexing reducing
agent (such as many organic acids) is used at unspecified
concentration levels, the respective entry is excluded from further

evaluation as unreliable.

II-d Final solution composition

II-e

Note that solution composition includes dissolved carbonate concentration,

which may be controlled through, or expressed as pCO,. Added pH-buffers or

reducing agents are also included, and are addressed in checkpoints II-b and

II-c.
9
A/B)

C/D)

Two levels of reliability:

The final solution composition is known (either from direct
measurements or from the initial experimental setup and speciation
calculations) and corresponds to equilibrium or is otherwise well
constrained. All major components are included in the analysis.
Relevant minor components (e.g. traces of carbonate or of other
complexing ligands) may only be estimated. Some minor components
may be unknown. In case of natural water samples, solutions are (or
can be) shown to be charge balanced (within 5 %). The information on
final solution composition can be obtained from i) analyses of the
actual sorption samples or from ii) using pre-equilibrated solutions
that had been analyzed prior to the actual sorption experiments.

The critical major solution components are known, or can be
estimated approximately. There may be unknown minor components
and/or less critical major components. In case of natural water
samples, solutions are approximately charge balanced (within 10 %).
If a lower quality than required for level C/D is evident, the respective

entry is excluded from further evaluation as unreliable.

Temperature

Here, it is evaluated whether temperature is specified and kept constant.
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I-f

II-g

> Two levels of reliability:

A/B) Temperature is approximately specified (e.g. room temperature) and
constant, or varied in a controlled fashion.

C/D) Temperature is not specified at all (i.e., it is not clear whether the

experiments had been performed at room temperature or not).

Solid/water ratio (S/W) and grain size

It is evaluated whether enough solid had been added to avoid a significant
influence by the vessel walls (see II-m), and to ensure sample reproducibility
and representativeness in case of complex substrates, especially in case of
large grain sizes: It is estimated that in cases where less than ca. 100 mg of
solid (this value depends on grain size) has been added to each experimental
vessel, sample reproducibility and representativeness becomes difficult to
achieve in case of complex or crushed samples.

> Two levels of reliability:

A/B) Enough solid had been added to each vessel to assume that

a) [surface area sorbent] » [surface area vessel], i.e. that at least 5
m? of sorbent surface had been added to each vessel, and to

assume that
b) samples are reproducible and representative.

What is enough substrate clearly depends on specific surface area
and homogeneity. Fulfilling the above two requirements is typically
not a problem in case of relatively homogeneous sorbents with a
high specific surface are (such as clay minerals or bentonite),
where "enough" may mean at least ca. 100 mg. On the other hand,
"enough" may mean at least one to several grams in case of rocks
(depending on specific surface area, grain size and complexity of

the sample).
C/D) Any other than the above.

Sorption value

It is evaluated whether an appropriate experimental design had been
employed to avoid sorption values near 0% or 100%, which can lead to
higher experimental uncertainty. This problem can be addressed by choosing

an appropriate S/W ratio (see 1I-f) or/and an appropriate initial concentration
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II-h

II-i

of RN ([RN]) (see II-h). However, the choice of [RN] is more restricted by

solubility and analytical detection limits.

A)
B)
C/D)

The sorption value is in the range of 5% - 95% sorbed.
The sorption value is inside the range of 2% - 98% sorbed.

Any other than the above.

Initial RN concentration ([RN])
This parameter is used to evaluate the likelihood of a possible supersaturation
of RN-phases:

9
A)

B)

C/D)

Three levels of reliability:

RN is not solubility limited, or initial [RN] was clearly (at least a
factor of 5) below the solubility limit. Note that factor 5 does not take
into account uncertainties in RN solubility; i.e., if the solubility of a
given RN cannot be estimated with more certainty than e.g. 10° to
10" M, then initial [RN] has to be < 2x10"° M for rating A to apply.
Initial [RN] was clearly below the solubility limit, but maybe less than
a factor of 5 (see above).

[RN] was very small, and in all likelihood below their maximum
solubility, but the solubility limit cannot be established clearly due to
missing information (solution composition) or lacking thermodynamic
data.

Note that the solubility limit can be defined on either thermodynamic
calculations or on experimental data obtained under the relevant
conditions.

If initial RN concentration had been clearly above the respective
solubility limit, the respective entry is excluded from further

evaluation as unreliable.

Phase separation

Here, the appropriateness of phase separation is evaluated: Note that in cases

where colloids or other artifacts are important, different phase separation

methods will not lead to the same results. Identical or very similar results

with different efficient methods are probably the best direct proof of absence
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of important colloid effects; hence such studies are rated A. Rating B would

be given for methods that can be presumed to remove colloids, but where no

direct proof as in A is given.

> Three levels of reliability:

A) Identical (very similar) results are obtained with different methods of

phase separation, where at least one method needs to be efficient in
terms of colloids removal (ultrafiltration or high-speed centrifugation).
Accordingly, the best comparison would be between two efficient
methods, such as ultrafiltration and high-speed centrifugation.
Note that such a comparison of phase separation methods is not
required for each individual K4 value: For example: If the absence of
artifacts has been demonstrated for some representative samples of a
study by comparing an efficient and a standard method of phase
separation, the rating A may be given to all datapoints of this study,
even if they correspond to the standard method only.

B) Only one, but efficient method (high-speed centrifugation,
ultrafiltration) is used, and there is no evidence for artifacts such as
colloid effects or significant sorption to the filter.

C/D) Only one general method (normal centrifugation, membrane filtration
with nominal pore sizes of 0.01-0.45 um) is used, and there is no
evidence for artifacts such as colloid effects or significant sorption to
the filter.

> If no phase separation is used, or in case of obvious evidence for
artifacts (colloid effect, adsorption on filter) the respective entry is

excluded from further evaluation as unreliable.

II-j Reaction time

> Two levels of reliability:

A/B) Identical (similar) results are obtained with different reaction times, or
some other demonstration of near-equilibrium is provided (e.g.
separate kinetic experiments).

C/D) Only one, but reasonably long reaction time is used. What is
“reasonably long” is highly dependent on the experimental system: In
general, the time needed to reach equilibrium will increase with the
complexity of the sorbing substrate and the strength of sorption.

Sorption of Sr onto a pure clay mineral through ion exchange can be
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assumed to be complete within a day; sorption of a trivalent actinide
onto a complex substrate may need several days to weeks for
completion. In the absence of kinetic information, operator expert
decisions will be required to assess this point. If possible, reaction
times reported for similar systems included in the JNC-SDB could be
used to evaluate what is reasonably long. Further, even for the most
simple systems a reaction time of 1 day is considered as minimum
requirement.

> If the requirement for level C/D is not met (i.e., if the reaction time
cannot be assumed to be reasonably long), the respective entry is

excluded from further evaluation as unreliable.

II-k Agitation method

1I-1

> Two levels of reliability:

A/B) Appropriate agitation is required in all cases, except where enough
kinetic information is provided to show that equilibrium has been
reached. Shaking is the preferred method, as use of stir bars can lead
to abrasion of samples. In case of simple and well crystallized
substrates (such as Al-oxide) or of substrates with very small grain
size that are easily suspended, stir bars can also be accepted.

C/D) Any other than the above.

RN loading

Ideal are values as a function of RN loading (i.e., K4 values that form part of
an isotherm), otherwise low loading is preferred. RN loading (e.g. in moles
RN/kg substrate) refers to the amount of RN adsorbed in relation to the
amount of different surface sites available. It is known from -classical
isotherms (e.g. Langmuir) that a linear sorption can only be assumed if
sufficient unoccupied sites are present. In case of simple substrates (including
some bentonites), the linear portion of an isotherm extends to fairly high RN
loading. There are other cases where K4 depends significantly on RN loading
over many orders of RN concentration.

> Three levels of reliability:

A) At least one isotherm has been determined (for a constant solution
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II-m

composition and S/W), and at least some experiments have been
carried out using trace level RN concentration (i.e., at least some data
are included within a linear sorption region).

B) No isotherm is available, but at least a limited variation of initial [RN]
or S/W has been carried out, and some experiments have been carried
out using trace level RN concentration (i.e., some data are included
within a linear sorption region).

C/D) No variation as in A or B has been carried out.

Reaction vessels
High-density polyethylene (HDPE) or Teflon are preferred over normal PE,
which is preferred over glass, which may lead to sorption of radionuclides by
the vessel walls. Especially at high or very low pH, glass dissolution and
release of dissolved or colloidal silica may also occur. On the other hand,
glass is more gas-tight (especially than PE); if that is of experimental
relevance. Corrections for sorption on vessel walls should not be necessary if
blank tests show that it can be neglected.
Correction for sorption on vessel walls may be needed to estimate K4 values
correctly in some cases, but only in cases where a) sorption on the vessel is
much stronger than on the solid sorbent, or b) if the vessel offers a significant
surface area in comparison to the sorbent (see II-f). If that is not the case, the
sorption on the added solid will be much greater than on the vessel in a
system where both solid and vessel are present. It is further an erroneous
assumption that sorption on the vessel will be same in i) the absence of the
solid (no competition for RN by solid) as ii) in the presence of the solid
(strong competition for RN by solid). The sorption on the walls is typically
much smaller in ii) than in 1). Therefore, the overall mistake is often bigger if
sorption on the vessel wall is accounted for than if it is neglected.
If effects of vessel walls are corrected for, it has to be done by extracting any
RN sorbed to vessel walls after experimentation (e.g. by acid washing) and
establishing a complete mass balance.
> Three levels of reliability:
A) An appropriate vessel has been used (taking into account sorption as
well as tightness with respect to CO, or O,, where required), and
corrections for sorption on vessel wall have been performed or no

sorption on vessel wall has been observed by blank tests. If effects of
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II-n

vessel walls are corrected for, it has to be done by extracting any RN
sorbed to vessel walls after experimentation (e.g. by acid washing)
and establishing a complete mass balance. If the sorption on vessel
wall has been determined as significantly lower (at least two orders of
magnitude in terms of Kg) than the actual Ky value and thus
corrections for sorption on vessel wall have not been performed, such
a case would also correspond to level A

B) An appropriate vessel has been used, and corrections for sorption on
vessel walls have not been performed.

C/D) The vessel used may have been not appropriate (this is often the case
with glass, see above), or corrections for sorption on vessel wall have
been performed based on a blank test only (i.e., without verifying that
sorption on vessel walls is relevant in the presence of a solid added,

thus possibly leading to overcorrection).

Uncertainty estimates
In general, uncertainties based on repeated experiments (i.e., actual
observations of Ky) are preferred over uncertainties based on error
propagation, as the latter is an estimate based on a type of extrapolation. Thus,
the difference between levels of reliability is mainly based on the amount of
actual information gained by repetitions: For level A, the entire experiment is
repeated; for level B, only sampling and analysis are repeated; for C, no
repetitions are carried out.

Values that are based on repetitive experiments are preferred over single

experimental data points. Note, however, that this checkpoint refers to

single-point Ky values and may be overruled by data being part of e.g.

pH-edge, isotherm, kinetic experiment, etc., which may provide independent

evidence of good reproducibility or systematic errors (see checkpoint 11-0).

> Four levels of reliability:

A) Uncertainties in Kq are derived based on entire, replicated sorption
experiments (i.e., at least duplicate experiments).

B) Uncertainties in Ky are derived based on single sorption experiments
that are sampled and analyzed repeatedly. This may be supplemented
by error propagation.

C) Uncertainties in Kq4 are based on error propagation of estimated

analytical and/or procedural uncertainties.
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II-0

D) No error estimate is given, no repeated sampling is done.

Parameter variation

Studies with a systematic variation of key parameters are much more valuable

and reliable than single K4 measurements. In this context, key parameters are

those that influence sorption (for example, chemical parameters such as RN
concentration, pH, pCO,, but also temperature, S/W, or grain size in case of
crushed substrates), but not parameters that only help to determine the
experimental framework (such as vessel type or reaction time). In particular,
variation of key parameters allows improved detection of experimental
problems and systematic errors. Especially the latter are not detected by
repeating experiments under identical conditions. In the application of this
checkpoint, care has to be taken to take into account the characteristics of the
particular system studied. For example, more parameter variation may be

required to show clear trends in a complicated system in comparison to a

simpler one. On the other hand, the pH and carbonate concentration in

experiments with calcite are quite constrained by the solid itself, and only
limited variations are possible.

> Four levels of reliability:

A) Both RN surface loading (isotherm) as well as a chemical parameter,
such as pH or pCO; (edge), or e.g. [Na] in case of ion exchange, are
varied systematically.

B) Either RN concentration (isotherm) and/or chemical parameters, such
as pH or pCO; (edge), or e.g. [Na] in case of ion exchange (i.e., at
least two parameters in total), are varied. These variations are less
systematic than in A, but still allow to observe trends.

C) As B, but only one parameter in total is varied.

D) No parameter variation is done.
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IIT Consistency of data

Here it will be evaluated whether data from a particular study can be supported by
other studies. Comparisons should only be made with studies that are at least as (or
more) reliable than the study under investigation, based on criteria I and II. In many
cases, only approximate consistencies or inconsistencies may be apparent, because
of different conditions used in the different studies.

- Therefore, the evaluation of criterion III will only be reported in the form
of a comment. Any such comments will be included both in a classification
report as well as in the corresponding rating summary sheets.

- Ifthe Kq4 values under investigation are clearly inconsistent with the
majority of related reliable studies, and if the reason for this observation
cannot be explained, they may also be labeled unreliable based on criterion
II1. As this requires an expert decision by the operator, the underlying

reasoning needs to be clearly documented.

Overall classification

The above criteria are applied to an overall classification system as follows:

The three criteria I-III are evaluated separately, the respective results are reported
separately as well.

Criterion I: The checkpoints under I-a are used in a yes/no screening fashion,
entries not fulfilling I-a are labeled as unreliable and are not
evaluated further.

Criterion I-b is then used to assign classes 1-6 for documentation.

Criterion II: a) The datasets that pass Criterion I are again classified according
to a 6-level system, where classes 1-6 represent the highest and
lowest levels of reliability. To ensure a minimum quality level,
certain checkpoints are regarded as critical (marked with * in
Table 1) If the quality of the data does not correspond to the
respective minimum requirements, the entries are not to be used
and are classified as unreliable.

b) To facilitate transparent averaging of all checkpoints, the
following numerical system is suggested: A=3, B=2, C=1, D=0
(A/B=3 and C/D=0 in some cases).

c¢) Initially, checkpoints II-b, II-c, II-d, and II-h are evaluated
(indicated in bold letters below). If an entry is rated unreliable
for any of these checkpoints, it is excluded from further

evaluation.
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d) Weighting of individual checkpoints at this level is done

according to the factors given in Table 1 below.

Table 1: Weighting of individual checkpoints under Criterion II.

checkpoint description weighting factor
II-a solid phase (substrate) A-C/D x2
*  1II-b pH A-D x38
*  II-e redox conditions A/B-C/D x8
* I1-d final solution composition A/B-C/D x8
II-e temperature A/B-C/D x1
II-f S/W, grain size A/B-C/D x2
II-g sorption value A-C/D x2
* II-h initial RN concentration A-/CD x8
* -1 phase separation A-C/D x8
* 14 reaction time A/B-C/D x2
II-k agitation A/B-C/D x1
II-1 RN loading A-C/D x2
[I-m reaction vessel A-C/D x1
II-n uncertainty estimates A-D x2
II-o parameter variation A-D x8

* indicates critical checkpoints with minimum requirements;

bold letters indicate the checkpoints to be evaluated initially

e) The total sum of points obtained for Criterion II is then used to

indicate the level of reliability. With the present system, the

maximum number of points would be 183, leading to an overall

classification as follows (Table 2):

- £1(19)-



JNC TN8410 2005-011

Table 2: Overall classes of reliability for Criterion II

points  rating

183-151 class 1
150-121 class 2
120-91 class 3
90-61 class 4
60-31 class 5
30-0 class 6

e Criterion III: ~ Criterion III is used to qualitatively assess consistency with other
studies. In case of clear inconsistencies, an entry may be labeled as
unreliable.

e Overall, the following classification system is used, with Criterion II as the main
basis for assessing the reliability of entries in the JINC-SDB

Criterion classification

I[-a accept/reject

I-b 6 classes of Ky information

I 6 classes of data quality and reliability

1 qualitative level of consistency with other studies
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