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MODELING APPROACH



TRA~3D Caputer Code

DISSOLVED SPECICS HASS BALANCE

8ci

r + :V*C
L

- DV2Ci - AiCi - sink (1)

C = concantratim of spocics “l-
Di M affactivc diffuaivlty

sink = tranofor of s~cios to t.ba colloido ●nd rock
mtrix

t- tlm4
v- fluid velocity
~. radimctlvc dacay consunt for opacla@ ‘1”

TRUE COLLOLD POPULATION MLANCE

NA~RAL OROUNDUATtR COLLOID POPULATION ML4NCB



SIKPLIPIED V~ION OF THE POPULATION BALANCE

D . ~llold d~~ funct~~
D . Bro~i~n diffoai~

fkoid/colloid velocity vscbr
tin growth ra lx ●nd

Crook
+ - population dcmity
functha
g - pr~rty ●xis
v _ pro~rty rat9 F =
function (includas t -

coacontra tfon etung~ )

Subacrlp U

i - indax for diffomnt typa of trua colloids
J - propor~.y axis ty~ (growth/sisa, concmtrations)
k - indax for diffarmt typo of nstural/pseudo colloids
n - natural/pseudo collolds
t - trug eolloid~.

Tha TRACR3D coda was used to study colleid transport in both ●

Laboratory colum oxparimmt ●nd ● t ● low lavcl nuchar wact9
disposal flold sib.

SIMULATION OF RADIOCOLLOIDTRANSPORT IN A LABORATORYCOUJ!IIN
EXPE.RHICNT

To tist th coda ●nd Mttcr undarstind collold transport
in porous sadls, Avogadro”s [ 16] cxpcrimnwl laboratory
columa dau and ●.alykical modol rtsults mr~ compared to
simulations uslag ~CR3D. Avogadro, ●t ●l. [16] ●bowad thst

th to-l concmtratim of aolloids in a 1-D column ●xpari~nt
can b ●odolcd ● a

C - ~ Cot(h) ●%p(”h) dx

c- r = A~COf(A) ,Xp(-ti) (t - %ttdtt)dk

(5)

(6)



wha ra

C = cticcntraticm of colloids in - liquid pbso, cx-
pro~md ● s volun of colloids par unit volua of
liquid.

f(A) = dlstributlou of A, ●asund to k log norml in our

~~ro
U = tmrcy-s velocity in tlm -dim.
A = filtration coafficicnt.
m - kirmmtic porosity.
u - concentration of collolda rg~inad by filtratim in

the dim, ●xprasoad ● s voluma of colloids ~r mit
VOLU Of pOrOtl C ~dium.

Avogadro ● t ●l . shouod that thair ds~ could k fit using
Eq~tion (6) and •ssumi~ ● log-norml diatributlm for W
filtration co.afficlant, A. Fic. 2 is ● plot of Avogadro”c
column profila bti ●nd tha results from Eqwtim (6) for
various -an valuQs of A ●nd oigmm daviatims in tha

:g;:”::~ di~tiibutim.
Thay reportod that A rang~d frm 0.2

. Uhm tha width of tkm distribution is s-11 or ●

singla valua of A is umd W cmcantration varsus pooitim is
● straight lin~. In our WCR3D simulations, W* aosumd ●

discrete oiz~ distribution ●nd wr~ abla to fit th.a cxparlmen-
U1 dati ● m ohoun in Fig. 2.
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----- ------

Ttn -Lcalations mdalod ona-dinmiona L, mrtica L liquid
flow ●nd tracer transport ovor th.a 33 yaar porlod frm 1965 to
1978. Thrae scmartoo ware ctudiad two aasualng lon ●lgraticm
with difforcnt ●doorptiona ●nd a third •m~uming col Loid
●igratloa. All casaa ware calculated •SSU_iU~ tha M-

hydralogy snd the MM dynamic liquid input flux. The
stratlgraphy was ●dalod ●ssuming 30 ● of tuff (dcncity =
1.5 gin/cc ●nd void fraction - 0.38) with ● 1 ● clay Layar ● t ●

daptb of 10 ● . Roaulta wre cmparad with W masarcd
plutonium concantratim profila tika frm the flald study by
Wybn, ● t ●L. [2]. Ttn -~lcu Lamd pro filas ●nd field dah •r~
comparad in Pig. 3.

Plutonium Concentrate ion (pCi/g)
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sutRtARY

The ulcuhtimc strongly suggcot the pracaacc snd rapid
●igration of plutonium ●nd ●urlcium radiocolloids. Both
laboratory COIUEBI ●xperi~ats and the DP Ucst dispotil slta
dati wera ●aalyscd uoiag the population hlaac~ methodology.
Thio ●pprosch iti uaaful in trcatiag partlcol. am tranoport in
porous ~dia . Our ●nalysis of DP Wast SIM uslnc @ com-
prehansiva TRACFL3D code ●lso india tad tlm prcsenca of a

rapidly ■igratiag form of plutonium and ●-rlciun which uc
● asurne is ● radlocolloid form.

T!M fol lowing coacluslons Su-rise our fic4ings.

The population balanca -thodology was ●pplied cuccass-
fully to tho ●odaling sad ●aAlysis of radiocolloid migrstLoa.

Both laboratory colum dab ●ad fiald da~ wara ●aclyocd
u-lag the population klaace ●quationo ●s implcmonmd la th
TRACR3D nu-ric-al code .

liumrlcal simulations of ttM DP Uaat Siti hydrolegy
indicated that the region blow W b.ads MM- -turatid
during the high input pariod frm 1945 to 1952. This is

con. ia tint with reports tit tha b.ada would not sccapt furtlmr
disckrga in 1952 ●nd ● wasta tra~wnt plbnt was conotructad
● t thit ti~ to r~duct tha uastm discbrga.

C.alculationa indicatid tlm prcsancc of colloid ●igrstiom
● s wad found by ?rlcd ● t ●l. [6] in tholr 1975 hboratory
studias. Th.sy obscr-d, in thalr colum ●xparimonta on
Baadolicr tuff, ● fast ●itratim fom of plumlum.
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