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Monday, (02/04/2013)

TIME TOPIC LOCATION

9:15 am ETB Badge Office ETB
Yasuo Onishi

10:00 - 11:30 am Hanford and PNNL Activities ISB1/115
Wayne Johnson

12:30 - 5:00 pm TODAM Modeling ISB1/115
Yasuo Onishi
Thomas Yokuda

Tuesday, (02/05/2013)

9:00 - 9:45 am RPL Tour RPL
Skip Kerschner

10:00 - 11:00 am EMSL Tour Dave Koppenaal

12:30 - 4:15 pm TODAM Presentation ISB1/234
Yasuo Onishi
Thomas Yokuda

4:30 - 5:00 pm PNNL Greeting ETB/2537
Jud Virden

Wednesday (02/06/2013)

9:00 - 11:30 pm Hanford Site Tour TBD
Karen Sinclair



TIME

Wednesday (02/06/203)

1:30 - 5:00 pm

Thursday (02/07/2013)

10:00 - 12:00 pm

1:00 - 5:00 pm

Friday (02/08/2019)

10:00 - 12:00 pm

1:00 - 5:00 pm

Monday (02/11/2013)

10:00 - 12:00 pm

Monday (02/11/2013)

1:00 - 5:00 pm

Tuesday (02/12/2013)

10:00 - 12:00 pm

TOPIC

TODAM modeling

Groundwater modeling

Cs Sorption

331 facility Tour

Molecular Modeling

Molecular Modeling

TEMPEST/FLESCOT Modeling

TEMPEST/FLESCOT Modeling

FLESCOT Modeling

LOCATION

ISB1/234
Yasuo Onishi
Thomas Yokuda

ISB1/105

Steve Yabusaki

R. Jeffery Serne

ISB1/105
Andy Felmy, EMSL Staff

ISB1/105
Andy Felmy, EMSL Staff

ISB1/115
Loren Eyler
Yasuo Onishi

ISB1/115
Loren Eyler
Yasuo Onishi

ISB1/105
Yasuo Onishi
Thomas Yokuda



TIME TOPIC LOCATION

1:00 - 5:00 pm FLESCOT Modeling ISB1/105
Yasuo Onishi
Thomas Yokuda

Wednesday (02/13/2013)

10:00 - 11:00 pm FLESCOT Modeling ISB1/105
Yasuo Onishi
Thomas Yokuda

11:00 - 12:00 pm

1:00 - 2:00 pm Monitoring ISB1/105
Robert Peterson

2:00 - 4:00 pm Watershed Modeling ISB1/105
Mark Wigmosta

4:00 - 5:00 pm Environmental Remediation Dawn Wellman

Thursday (02/14/2013)

10:00 - 11:30 am ParaFlow ISB1/105

Dave Rector

12:30 - 1:30 pm Spent—fuel Modeling 1SB1/105
Harold Adkins

1:30 - 5:00 pm Path Forward-River Modeling 1SB1/105
Yasuo Onishi

Thomas Yokuda

Friday (02/15/2013)

10:30 - 11:30 am Meet with Director Kluse ROB/1106

1:00 - 5:00 pm Path forward 1SB1/105
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e 3-D modeling All
e Molecular Modeling
e (Cesium Sorption

5:00 pm Adjourn
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SN TV RN T X 5 ITEERREE

o FEEI AL MORETINAMICENT D,
BURROMENRRETEDL L (V—AF—LRKRENWE) BETAICRD, ThafiE
FHHFEA TR LT,

aC
L is=0 1
ot * (D)

c=15Y9W) DIRE
s={5YSE D BNLHRERY -0 D> v 7 T Y — A
t =HRffH],

RDBA LAT T TORE, clE

C.. =c, —SAt (2)

t+At t

WRITH L s UIAL BDRZFIUE, ¢, DNADEIZRDAREERSH D, L LiEE
BNCIZE Z D 2720 DT, ¢ ANIETHD Z L Z2ERT 5,
o ROFMEWHI-TRHIRNLEIZRD
uAt > Ax (3)
u = A1l
Ax = WNFHOOE SOFHEELORE X
o ROFMEWHI-TRHIRNLEIZRD

J2e.Af > Ax (@)

e =ML F R OPEELRE (IAEA 2001)



3.0. EEH. 2RILD FETRA =2—F

%ﬁﬁ\2&ﬁ@memmuemmmthmmmwn—Piﬂmg@F R & HEC O
MR F B EOBITE Y 23— a T 53 Ea— RThoH, TODAM LFEIC LS I
ZOa—RFHEUTOHEBICOWTEHETLIZENTED ¢

o KPUZENT
o FHilEFTHEOBAT
LI
= Lk
= Rt

o KENEDFURTEME DR

o {¥Jﬁij:ii% TR U T2 i ) D YR FE
= WOICWREE LT
= L NMIWE LT U EE
o RIS LT R

o JIEIZEWNT

o VHIETIEDOULE: &) DR BT K D3)IED & D2

o 3Wit EEHmEwnSGm) OFINEED ~—& 2 D&k
s WoONR—F2 |k
= L ROR—=F R
» ¥itoo—% k-

o 3Wot WEHMEpnGm) OWIE-HEICWAE LT BENEYE ORE
 AJIERMICZWAE LT S E
o IS L MW U7 R
= JIECRS RIS LT U TEEL,

ZDOTTMTHERABGL T, FHE (vave breaking) OE B ANTZWIZ L 5 HEORAEDIER
DY alb—a &) FENAETH D, ZIETIZ, FETRA IR IO RNE T 7 > F )
LI Sz es & P9 Pu OFEFITOBAT, MREA~DIEE LYK 5 DR EIZHONT,
PP b EOTWDOMEE ANT, Y b—rarifiolnEEnd b, Toh, A XV 2A0ET7 7
A =)V KA i Irish Sea [T &7z ¥iCs & #5929 20 py yfgrh LK TOBAT, FHE.
REOTREIC b,

NERGAEE DR OFMD L2 b 2 BlZ OV THIEIT Lz, 1 20EF =/ 74 U Dfl
Thod, 7V Yy MIOF )V 74V FEFHOX RIS L2 EKERIT, FRERTHERINE
Hlsk D HC Sy TR BIEYENTHATTH D, T DIHEY S -tk g o Sy 13tk k- T
WHEWNAZENTLE I N, FFICAFIC—EOHRE Tl Z A/ S 728kix, oKX ZptKicit
RCKEDD 7L OSr ARSI N2 0T, KFO “Sr JRE ERICRLHFGTHA X N TH
%o FDOUIKRHIIEY SN POKFEIE G 7Y Er » NINZIE I TL 5 Sr i K== 7)1 D
Sr DNy EED D, FDETVEY y MIDNIEWITIEZ1ED . BOKKRFZ S Z OGRS vz
HEKBEIE N KD FRIVAE RV A & o7, X412 FETRA =5 /L TFHIL7- 4 HI2—FE ok
WRICEERS (B LUWERS) 2MEWEA OKDFRN L OSr IEES (B2 50X) SHEF5 (G LR
Bh) ZV{E-7-356 0 Sr S (—F FOK) 24, ZORIIRT L IIZ, ®BiEfEL L7
Uty MO S BEN LT - To, T OTHNEEBREE 2 ED itk DT — % — il %18
LCIELINFEFES T, BEBHIL "Sr OREZ T 5 DILEFITHN T2 T, Z0k7 ) ¥
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Flood Plain
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4. FETRAIZ LBV ¥y v MoKl D PSr dfRget T VL

Bqll
TR B 0 0 B 80 5
[ K0 Kd EOeEIeaes B3 Bl B

9 —oODWAFIE LT, A= =T IND James JITT O AHTIC A S 7= 82 %1, Kepone 73FA
iYL, ENEIEIN%, FEHOBERZ B E L) OBRYGEHE R E D72 OI121T
by Iab—varoflThsd, BRPTIERINEEKO TEAZTD RS GV LD o7,
ZDVEEN R A%~ D %, FETRA T Kepone OEfa Z T L, BRYSKIROF A Z1T 72, K5
WZEHME & FETRA O PRED i 2779, BRYLT James JI|D7HY X7 IR HEEDOBRENEE X
Nz, X6 (T ZeRYetipr 2 £l L= & LT, ENET James JI28 & L2 72 5 220 FETRA
DOFRZERT, TORDFIRLIZA ~] RO 2B BRV 72 IF0 Kepone D 7K IO Tl &
TR %R,
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0.24 —

0.22
0.20

0.18

0.14
0.12
0.10
0.08

0.06
0.04

PARTICULATE KEPONE CONCENTRATION, uglg

0.02
0.00

0.16 -

—— AVERAGE PARTICULATE KEPONE
— =~ PARTICULATE KEPONE WITH COHES IVE SEDIMENT

— ~— PARTICULATE KEPONE W ITH ORGANIC MATTER
—-— PARTICULATE KEPONE WITH SAND

o FIELD DATA FOR AVERAGE PARTICULATE
KEPONE (DAWSON et al. 1978

30
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5. FETRA 12X % James JI1Z351F % Kepone BEEE454 & F2HIE 0 Hois

0.020

0.018 +
0.016
0.014
0.012 -
0.010 -
0.008
0.006 |~
0.004 -

TOTAL KEPONE CONCENTRATION, pg/s

0.002 -

]

30
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X 6. FETRA (2 X 5 James JIIF&RYush 57

FETRA DA B R OWIA~DHEHIZSWTIE, BUEY AT LFHEBSEE 2 —T17 > T 5% iRIC
(International River Interface Cooperative) IZ2X5 2 W) I 21— 302k b
FIOWNDY I 2 b— 3 OfER%Z FETRA (Finite Element Transport) O A& L CTH
WA HET, 2 WRICH I OHEFEW I 2 595 $ 4 JARA [3METT 2 F L 2o,

7272 L, iRIC I ZAFRZES L, FETRA IZARERIETHDL72D, 7 —F D00 B IZ TRN L
PWCHDLENEMIZD . JARA X Z ORI OWTIREZHATT 2 FiTi o7, WO
fEMTT 5 RMA-2 22— N (FBREEZEE) & FETRA AMAGhET-AA— Ja o MELNTEHED
I E AW O S JAEA 3R 2 Z & & oTz,
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4.0 FEEHR . 3 kILD FLESCOT =— K

FEEH . 3 ot FLESCOT (Flow, Energy, Salinity, Sediment, Contaminant Transport) =— K
T AT, R T T L TH D, FLESCOT 13 3 RITHifA == — N TEMPEST (Transient
Energy Momentum Pressure Equation Solution in Three—dimensions) D¥EEEM T, HEEHF TO
BREMOBATEY I 2 b—a URARERE I ICLIELDTH D,

4.1. TEMPEST =— F

TEMPEST (X7 A U h | = )LF—4 OBEGHAFRFFEHIZAE S 7= TR OIS FER S -t
DGR — R TH D, TOHENIIFizROLEZbLDTHD .

e Conservation of mass (continuity)

=k

3E

e Conservation of momentum (Newton’ s second law)

e Conservation of energy (lst law of thermodynamics

e Conservation of turbulent kinetic energy, k

e Conservation of turbulent kinetic energy dissipation, ¢
e (Conservation of mass constituents, Ci

e (Conservation of electric charge, pe,

Conservation of mass (continuity) %

1 Ry, 1 aw , av.

rRA 3R rRE  ax oz

Conservation of momentum

R-J511] -
2
W, 1 2 gegyyr L 2wy + 2oy -2 ) WoF,
2t R‘ 2R R? X 2z P, R
1 P 1 2 au 1 ) au a 2u J
=— |-= G — — [Rfg — } + — — =y e = 2 ,+8
pn[ R % R PR TR o T T fa)
U, 2 aw % QU , 2% B8 W 3 OV
§. = - oy £ T,y 22y 2 S (— )+ — — .F.U)
R Bl "R ox ' " 3R SR ox R Re) 3z "
X-J71A)
W, 1 2 Reuw) + L 2 (ww) + 2 (vw) +p (2 ) UWsFy,
2t Rf 2R Rt X . oz e, R
-1 -_1_a_P,+pG,‘+li(H"£alv1+_:l_ i(c@yy)+i (ca_wnSx
p, | R? . 3X R" 2R 2R R® X 92X oz 8z
S, =BE (22U .w+ 1 2 (U . pgw
R? X R 2R  9X
v 1 Be (AW, apy)4 1 22 NV _E (W
R* ax = aX RY 32 93X
7-J51m)
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V1 3 peuwy+ 1 wv)+ B (vv) +Fy
2t R’ OR R? 9z
= 1[.ﬂ’+pGZ+Li{R"cﬂpli(rﬂpi(ci‘fhsz
2R ox ' 9z  az

o, | 2z R® 2R R* 2X

S, =8¢ U, 1 2e W , 2 V .y

9R 2z R¢ OX oz oz az

Turbulent Kinetic Energy:

ak 12 1 2 a3
P t — — (RPUK+ — — (WK + — (VK
° { R | " ax W ]

at R’
ok 1 a ak <] ok
= 22 (R'ufn—)-f -— — (‘x—)t — (Ex —)-ﬂf*SK
R’ @R 2R R¥  ax ax 4 For 4
Hy
=+ —
[ ox
k = P+ Gk

Turbulent Kinetic Energy
Shear Production
e 2[5 G 5 o) ()]

13U ow w\* sau avy\®  faw 1 avy
+ [— — + — »,8—) + (f v — )= Y = a7
R’ 9X 2R R az aR az R" 22X

Buoyant Production
G = L"‘[(E‘E Gn + 2 9‘3 Gx + 26:)

por \ OR R oXx x4

Dissipation of Turbulent Kinetic Energy

Fe) 1
,,o[_f + 12 g 2w 2 (VﬂJ

ot R’ 2R R" ax a2

1 @ 2 12
TR L S ) 2 (e )

1
+  (Sg-0Cp0¢
% PCe2

Thermal Energy

ar 12 109 3
PL| — + — — (RWT)+ — — WD+ — (VT)
3R R* oz

1 2 , aT 1 3 aT ) aTy\ .
= — — |oR" — )+ — — (cr— +—(crA)+0
2R R*  ax ax oz az

R? oR
Constituent
Wi, v % mgwy+ 2 veyr L2 ww)
at R* @R 2z R® aX
=1 _a_(nmnﬂf’ﬂ*)+ 2 j’.(ow 3_‘1) . _a_(owi“i‘)m.
R’ 4R R¥ R# 93X ax oz a2
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Electric Field

i( E)ﬁ- 2 ___a_( ﬂ)) +_a(aip)=ip
oR 2R R’ X aX oz oz

{#i [ C& % JEfE X Cartesian coordinates, cylindrical coordinates, Spherical coordinate
L general curvilinear coordinates T& Y. Finite Volume method Z{fi-~CTW3, XF&F
XTI T PN, M 7TIX3RIEY = v b DS 0 TEMPEST D FtHH & F2IE &
DU THY | EFIZRWEREZRL TS,

Jet Centerline Velocity : vy = v(0,2)

.
=z/D
k - £ Turbulence Model -y
R = 105 V'=v,_.|fv°
Jet

v, el ~ -
Round, Momentum Jet
- Grid resolution in Potential Core:
> 5 cells radial, 9 cells axial

—&— TEMPEST Prediction

——— Empirical Correlation:
V=1, 2%<62
V'=622", 2°>62

0 -
ad 1 10 100
z -
B 7. 3IC Round jet

TEMPEST ¥ FE sk o g & LT, BT 4/ =7 ® Diablo Canyon JFFEH 5 HH < 5 iEHE
KOWERIRDO Y =2 L — g &2 1F 5, X 8IZDiablo Canyon JFFEATIT & Z DR H
IRT,

X 8. Diablo Canyon JFLZEH> D HH S u7-iRPEK

MRV O, WO B &, JAZR &I & - THEFITEMEREIROBITAEZ D, =
DOFEEFTTIL WP KV BB R O AR A KL 0 BR T EH L2 E, RTE A
1L L 22T E7R 50 & ) BRI 72 > TV %, FEBFTTIE@ W & 7 T PO oo 7K IR
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EICE=4— L, [ARHCHER., B EEOFEMeT —% S ERFPNCBIAI L Tz, PNNL [ ZES
DAEOURIEZ 52 T, B E IR STk 2R & | R, WA EE ORME T COKIEE G
U, FERNEE i Uiz, ZORER, FHHR & FRAMENRIEFICR LS —8 Lo, Hix RRREMHT
OAKBEEZHATTRHL T EUTO EFICMA oD Z EE2RAELT-, ZTRICLY, Z0%
BITTIHE=S U L 7 2RRITDRL TRV EBHBHIE LTS

Electric heated glass melters OFEFILX 9 L X1 0123557,

X 9. West Valley Three—Electrode Melter with Sloping Sides

5 5 100
i 90
i 80

e TEMPEST Data
*  Lumped-Parameter Model Data

1 60
4 50

Ratention (%}—=

Ru (kg)

Ru Retention (%)

i1 30
i 20

-t~ RAu Discharged

0 1000 2000 3000 4000
Glass Discharged (kg)

B10. 74— FKMelter

N T — ROREEMITHRZ VN TOR FIZ L DEEDRE S 22— a vy Ofl% 1
127,
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Waste Mixer
Pump

+— Rotating Shaft

To Treatment

Facility . Ground Level
Steel b
Liner
8.79m
23m 22.9m
GO2040085.1 G03020043.9

K11, v 74— ROEEWRS
Z DX 5T TEMPEST 1% JAFPHICHEH T& ., EMR TR EZ R L TWS,

4.2. Chemically Reactive Fluid Dynamic Transport Model, ARIAL
Zz— N

TEMPEST =2 — N2 b 2 IR bl CTX 5 X 9 Ik B Z M Z2 7= 22— K23 ARIAL TH
5o ARIALIZTEHODOY I 21— 3 %479 (Onishi et al. 2005),

. UK
. Newtonian and non—-Newtonian flows

. turbulence (k- ¢ model)

. heat transfer

. mass transport of solids, dissolved species, and gases
. feFEE

. equilibrium aqueous reactions

. adsorption/desorption

. kinetic reactions of solids precipitation and dissolution
. Estimates physical properties and density

. viscosity, shear stress, yield strength

. density of liquid and mixed slurry

EFEADERITLTO LB TH D,
Equilibrium Chemistry :
Minimize Gibb’ s Free Energy

G=2.mm,
j=1
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Subject to the mass and charge balance :

ns
ZAI‘/'”/‘ =b,
j=1

Kinetic Chemistry

dic,) _ 9
=k kG T

i

dIC,] _  dIC,]
dt vdt

INV T F— RORFE S v 7 OEHEFREED O FEAL DV 2 a2 b—r a OMILFlZ X 1 2 &
1 3”7,

Superriatant Liquid
100 B Measurement [OPrediction

0.1
0.01
0.001
0.0001
0.00001

Molality

fbx x 9 \2\ i - p v v N &3 v < .
$F T F SOOI Corer (™

© &

T ©

2 RSIENIPN
PePs®

RO
Aquesous Species

Solids
W Measurement O Prediction

1

Molality
0000000
O=NWAhUION

O o~ o~ o> X Q° v
v S
Oo;‘e\ &E’” 27 e‘? = O«\\O O'z’&)
S
Solids 1G0509001.7

K12, N T7x— NS 7 NO R RIS 0L OFAE L SEHE
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Superriatant Liquid
100 W Measurement O Prediction

Molality
o
o ©°

0.001
0.0001
0.00001

A A I I A
> = 0& 0‘2\ @"eo'béo"’ o> O™ S o O XD
& O % T &

Aquesous Species

Solids

B Measurement [OPrediction

Molality
OO000000
O=NWhUION
~ -
|
I

BT e |
o] o o o> X & N
T T R
P° @7 IS &° CP\O
27
Solids 1G0509001.7

B13. N7 — NS > 7 WOBSTEREIEDI K 2N A T2 %6 0L Lo T8 & SZERE

WAL G Z I 2N 7 — RO TEBESEY % % 7 WTK ERH ' 55 DIbF2 1
CEFEMOR FICLDBEDY I 2 b—a &1 415571,
Na® +NO;~ = NaNO;(aq)

Na" + NO, = NaNO, (aq)

Na" + NO,” = NaNO,(s)

Na”+OH = Na +OH"

2Na" + CO”™ + H,0 = Na,CO, - H,O(s)
2Na* + SO,”” = Na,SO* ()

AIOH),” = AOH),(s) + OH"

Waste Mixer
Pump

«+— Rotating Shaft

To Treatment

Facility Ground Level

Tank Centerline '

| . i ] -
0.000 0.0325 0.0650
Thermonatrite Volume Fraction

RP98110057 4

X1 4. ARIEL bR ER 2 THEEDE DK E DRE EILFEEDTV I 2 b—v g v
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4.3. FLESCOT =— F

JEEH . 3 kot FLESCOT =2 — KX TEMPEST =t— R&ZILIE L/=F T /LT, #EHER 3 IRTTHS N E =
S TV D U RIS, AT O s e, WSR2 D KIEMEDTE YY) b+ s S vz
BRI OBAIT LR TOER/ENEZFHE TS (Onishi et al. 1992, 1993),

VEALD YL & RS

i

W% H T &

JE|

5

YUK 2iiwed

B2 K A density current
o HiEFEIZ L D density current

Turbulent kinetic energy and its dissipation

O O 0O 0O O O

R 53 AT
WOy IR LSy AR
FlE HEEORAT
o W
o TIILE
o Kit

IKENE D FSH L D
TRl B8 2 U7 B o
o WHZWLAE LT
o IV MIWAE LI E
o HELTWE LT U E
FIEIZ 3N T
o VHIELHEDURE &) HHEDIR BT K DIIE O & EE O 2L
o 3Woit GEEHmEEnIGm) OWJNELHED  ~—& 2 FDOEAk
= WOSR—E2 b
L A N VAC S VAN
= kito—F b
o 3Wot QEREHFmE AT OFJNE LIS WAE U B T E DR E
IR S LT S e
= ISV MIWAE LT e
o JIEKE T CWRAE U T U E S

bz FRORFAIE & I

fluid mass (the Continuity Equation)

momentum (the Navier Stokes Equation) without hydrostatic pressure assumption
turbulent kinetic energy

turbulent kinetic energy dissipation

thermal energy (the First Law of thermodynamics)

mass of salt (salinity)
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e mass of sediments
o sand
o silt
o clay
e mass of dissolved radionuclide
e mass of particulate radionuclides adsorbed by
o sand
o silt
o clay.

WAy IR & A3 LG9 ORI TR

SEORIE

K

38 , 2 s+ 2 (vs)+ 2 (ws)- .a_(En_a.s_)"' 4 (sx as)+ o (5239_’)

at  oR aX Y3 2R\ or/ ax\ ax/ az oz
i—th +-3E .
9C + 2 (c)+ 9 (vey+ 2 gW-W-C-}
at 2R ax 'J E 1 SI) i

2 (en 9Ci)+ 2 (g4 3Ciy+ B oled
aﬂ( an}ax("ax) az(“a_z')

+ —S-Ei = & *’ch
( H H )

H - Flow depth

Qci - Source of Ith sediment

SDi - ith sediment deposition rate per unit surface area
SRj - ith sediment erosion rate per unit surface area
WSi - Settling velocity of ith sediment

G -

§+E{UG}+.}1{VG}+_a_1WGI=_a_(anﬁ)'#_a_(axa_ﬁ_)+.i(£;§)+
2t 2R X oz R\ 3R/ ax\ oax/ oaz\ az

=-AG + E, K, [Cj Koi G - Glj + I| K'j (C| K'm G - G|]
Z, 7)(1-POR) Dj Kg; (Ko; G - Gg))

Z;yi(1-POR) D; K'g; (Kp) G - Gg))

I|= I|=

20



Kai, K’sy = TRANSFER RATE OF SPECIES FOR ADSORPTION AND DESORPTION,
RESPECTIVELY WITH JTH NONMOVING SEDIMENT IN BED

Koy, K'os = DISTRIBUTION (OR PARTITION) COEFFICIENT BETWEEN DISSOLVED
SPECIES AND PARTICULATE SPECIES ASSOCIATED WITH JTH
SEDIMENT FOR ADSORPTION AND DESORPTION, RESPECTIVELY

K., K’y = TRANSFER RATE OF SPECIES WITH JTH SEDIMENT MOVING SEDIMENT
FOR ADSORPTION AND DESORPTION, RESPECTIVELY

Ges = PARTICULATE-SPECIES CONCENTRATION PER UNIT WEIGHT OF
SEDIMENT IN JTH SEDIMENT SIZE FRACTION IN THE BED

Gy = PARTICULATE-SPECIES CONCENTRATION ASSOCIATED WITH TH
SEDIMENT (RADIONUCLIDE ACTIVITY OR WEIGHT OF SPECIES PER
UNIT VOLUME)

G = DISSOLVED-SPECIES CONCENTRATION (RADIONUCLIDE ACTIVITY OR
WEIGHT OF SPECIES PER UNIT VOLUME

POR = POROSITY OF BED SEDIMENT

Y, = SPECIFIC WEIGHT OF JTH SEDIMENT

A = RADIONUCLIDE DECAY OR, CHEMICAL AND BIOLOGICAL

DEGRADATION RATES OF SPECIES

TE TS S i-th (B

%, 2 wey+_ 2 (va) +;2_{{w-wsi} G'l= 2 (.‘.‘n ae,) 0 (Ex aG') 0 € aG‘) .6

2t 2R ax R\ ar/ "ax\ ax/)t3Z\ ;@

G= 1G- So Gi+Ki(KoiCiG -G) + K" (K'eCiG -G)+ _O8Sw +Q
H H

FLESCOT D %> D il 2 TR 9,

Bl NK)ND P Cs ik -

Za—IA—7 MO K Y JIIRWIZIF A2 B 100 F 1 EJicA T 4 7 VIRBENGFHET D
(K158 , TOFRFENE ¥ Cs MIKHE L TR UJINEEGRL, =2—3—7HHIZmNo T
BiCs DMBAT L7, A, BRI CHE K D BZET 2T TH Y . ¥Cs MIRFE MBI DI
1T 58, WAKPICHA DU 7 AEL DAL T YCs O TEHEA~DOWEHNK 16177 L 912251k
T 5,
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137¢y CONGENTRATION, pCi/t

16—

W

é MEASURED TOTAL 'Yes
(Wrann ot al. 1972}
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||V' L : 1 || i 1 \J\
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& %k - e5 WiTH BED CLAY o
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g L
] i
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£ ab 3 3
- t "¥cs wiTn BED SILT H
= . ; K
[ b— —— — i
i N i _-E.
u Cs WITH BULK BED 5
Z = }(.Stl)IMEN A
[+] . - .
- -, & «
&  Vcs WiTh BED -
2 .. SAND
Rt b
|—— — — /
" 1 1 P—— —— | 1 1 i —
L] 1] p{ 30 40 5@ &0 T 8w k] o 119

X 18. FLESCOT (2 X Bi{ETD 3 7Cs DT & FEHME

B 2. NP — R L = o — Xy RO RY I :

FLESCOT OB DS HlE~ V- F = vt v I MAY =X b =2 —y RO PCB EEARIZL D
HYORERHMETH D (K1 9B , TNEOEEYITEEIIRE L, BEEORICER L.
PCB & A B DOHNMEIE SN T-H% b BN » THHEREN V-, ZOERTr 7 A X —Dif%E
DI SN, NP =Xl =a—_y REORERLEL RS-, K1 912877 A X —DiHYuf%
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11. 2. REL RIS (EMSL: Environmental Molecular
Science Laboratory)
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11. 3.5 EZAEERFZ 7 (RPL: Radiochemical Processing
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11. 4.£mFFF R (Life Sciences Laboratory
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