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BACKGROUND , -

The U.S. Department of Energy Is currently

. Investigating Yucca Mountain, Nevadaasa <,
potential site for geologic disposal of high-
leve! nuclear waste. Current conceptual
models indicate that groundwater from the '
proposed repository will travel southeast then

. southward beneath Fortymile Wash to the
compliance boundary approximately 18 km .
[11 mi] from the proposed repository. |

Performance assessment models indicate that
sorption of Np-237 Is important to estimating
dose to the reasonably maximally exposed

" individual located at the compliance
boundary. Similarly, modeled radionuclide .
transport times in the saturated alluvium are
sensitive to the retardation coefficlent used *
for Np-237. Studies have suggested that Np-
237 sorption on calcite, a mineral with ",
widespread occurrence at Yucca Mountain, -
may be enhanced relative to sorption on other
common mlneral phases. , . Co,

Geologically, Fortymlle Wash Is a complex mix '
of alluvial sediments, paleosols, volcanic tuff
sequences, and early basinal sediments,. °

_Groundwater in the alluvial aquifer Is generally
undersaturated with respect to calcite, but
calcite is observed in well cuttings from * -

. several wells drilled in Fortymile Wash. Calcite
abundance Increases with depth, : h

The objectives of this study are to examine the

" sorption of Np-237 on calcite under v
geochemical conditions relevant to Fortymile
Wash and to develop an appropriate modeling
interpretation of the sorption behavlor, Model -
results can then be combined with similar
results for other common minerals in
Fortymiie wash sediments to produce a"

+ composite model of Np-237 transport. ‘

DISCLAIMER: This poster was prepared to document
work performed for the U.S. Nuclear Regulatory -
Commission (NRC) under Contract No. NRC-02-97-009.
This work is an Independent product of the Center for
Nuclear Waste Regulatory Analyses and does not
necessatrily reflect the views or legumory positionof *
the NRC.

s

MODEL|NG STUDIES AND RESULTS

o Two sorption models, one postulatlng exchange of NpO,* for Ce" and the olher ©
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COmparIson of experimenlel results and Np epeclatlon ln solutlon Indlcetes that Np
" speclation plays a elgnlﬂcant role in eorptlon behavior.. . .0t peas

Ty

postuletlng sorption of NpO,* and NpO,CO,~, wers used to Interpret the data. . .
Both models fit the data reasonably, but the surface complexation model better B
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[1) TM-Landsat image of the Yucca Mountain reglon. [2] Calculated celclte saturation indices for
groundwater in the Yucca Mountain region. [3] Thin eecﬂon photomicrograph of weil cuttings

showing caiclte replacement of feldspar. The e was ¢
surface from well NC-EWDP-02D Thln section Image is1 0 mm [0 039 in) wide.

 reproduces the enhanced sorption at high end of the pH range studied.. o

llected ~1,195 feet below the ground wh

w

§ 3

3

sanceniration
ii
e
Surface epecies eermaniration G

w

-
-
-
-

- "

[7] Calcuiated speciation of 1.6x10~* M Np in 0. M NaClO, and at equilibrium with atmospheric
CO,(9). [8] Calculated calchte surface speciation under the same solution conditions. Surface
speciation calculated using a constant capacitance model and the parameters of Van Cappelien
et at (1993)

EXPERIMENTAL STUDIES AND RESULTS e ‘ IR

epproxlmately 15t02. 5x10" M. lonic strength was maintained at 0. 1 M NeCIO‘.

) " at equilibrium with respect to calicite at desired pH. Np was then added as a spike.’
«'Results show that Np-237 sorption on calclte Is significant and dépendent on pH. .

+.Batch sorption experlmeme were conducted at equllibrium wlth etmospherlc CO,(g :
pH and solid mass to solution volume ratio were varied. Np concentrations were * "

- _Experiments were conducted by adding aged calcite to prevlously pnepered solutlons

i
I

$ 8 5 538 3

{9] Model fit and prediction results using an fon exchange modef simiiar to that employed
by Zachare et al. (1991) for sorption of divalent metals on caicite. [10] Modet fit and

pr Hts using the constant capacitance surface complexation model of Van
Canelk

p et al. (1993) and an assumption of NpO,* and Np0,CO,~ sorption.
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CONCLUS|ONS e N . e N
« Under the conditions eludled celclte isan eﬂectlve sorber of Np ',

" The magnltude of sorptlon Is dependent on pH o R T
o “The pH dependency of Np sorption onto calcite euggeste that Np "
* epeclatlon in solution plays an important role in eorptlon behavlor.

. An fon exchange model and a surface complexatlon model can be

[
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Results of sorption experiments in terms of percent Np-237 sorbed [5)

[4] SEM Image of aged calcteused  and K, (mL/g) [6]. MV refers to the solid mass to solution volume ratio
in the batch sorption experiments. o the experiment. Replicate experiments indicate that experimental
Reagent-grade calclte was aged for  yncertainty for solutions with the least amount of calcite Is high.

30 days In 0 02 M NaHCO, solution.  Reasons for the uncertainty are being evaiuated.

L t used to describe the’ sorption of Np-237 onto calcite. ¥ io..""
+ A suriace complexatlon model approach appears to be more -+,
" affective than an lon exchange modet at reproducing the observed :
. behavior over the entire range of pH studied. _ Py e
« 'Additional experiments are required to eddress uncertainties (such
;' as significant variation on sorption magnitude between repllcate
experimentat solutions) in experimental data, | L
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What is ’the mechamsm‘for fast ﬂow

Large fau]ts hkely pammpate but these cover a relauvely small
C e anary heterogenelty or secondary dlsoonunumes (e g fracuuésﬂa*n
e “faults) could sérve as preferential ﬂow paths through the PTn and :
-into the underlymg welded Topopah Sprmg Tuff ('I‘Sw),'thus
dnsruptmg the potenual for caprl]ary or permeablllty barners to dIV
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