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The manner and extent to which groundwater compasitions evolve along flow p ys are & ined mainly by thermohydrologic
conditions, the types of materials d, and the interaction times with those rials. Simulated dwater compositions
vary significantly depending on whether or not the ﬂaw model includes lateral diversion of infiltrating waters, or preleraﬁll flow
pathways in variably-saturated materials. To assist in the technical review of any License application for the proposed nuclear waste
repository at Yucca Mountain (YM), NV, we devdnpedaradive!nmponmoddfmthmbmhydngwchumulsym at Yucea

Mountain. The model simul twoplnse, hermal, ad and diffusive flow and port through one din l, matrix and
fracture continua (dual permeability) clm" ticall cti hydrosungraphnhymhthevnnityoﬂheSDJborehokalYM.
In this pr ion, we emphasize how in ambient UZ flow p ys can lead to differences in simulated groundwater

compositions. Furthermore, we note that dahandchxmdennmmthcmmmyo!mckmhsasfm,m,whmwmhdyguﬂe

Alternative Flow Pathways
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Abstract \

improvement of reactive transport models in the unsaturated zone. /

colluvium water composition

* Fracture-dominated flow through TSw

* Travel time through PTn: 0 years

PTn pore water composition

* Matrix-dominated flow through 12 m
thick section of PTn unit

Case 1: Base case, _ Case 2: Base case, Case 3: Base case, thick
no PTn unit thin PTnunit  PTn unit ¥/- lateral diversion
* Upper model boundary is Top of TSw # Upper mode] boundary is Top of PTn | || * Upper model boundary is Top of PTn
. ) ‘ * Infiltrati has revi .
* Ifiltrating wate has revised ualytial {  ||* nftrating water s revised ansiytica | |* P T8 TR0 PO analytical

* Matrix-dominated flow in arbitrarily
thick (120 m) section of PTn unit; the
additional thickness is a sarrogate for
lateral flow in the PTn

* Fracture-dominated flow through TSw

* Fracture-dominated flow through TSw
* Travel time through PTn: 12,000 years

® Travel time through PTn: 1,200 years
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Groundwater  Colluvium
Componpent

(Cases 1
and 3)
pH 7.99
Ca (mg/L) 14.00
Na (mg/L) 25
$i0faq) (mg/lL) 58
K (mg/L) ]
Al (mg/L) 13e5
HCOy (mg) 1141
CO# mgl) 072
Cl (mg/L) 100

'PTn.

Pore water

(Case 2)
8.4
27

53
48.6
8
13e-5
1153
0.64
60

( Basic Model Properties (Cases 1-3) \

Groundwater flow: Rock matrix and fracture networks in the unsaturated zone (UZ) are
depicted as interacting porous continua. Heat/water flow between continua are controlled by:
* Darcy’s law coupled with constitutive relationships and equations

Code: MULTIFLO version 1.5 (Painter et al., 2001).
Gridding: a 56 cell structured grid with a mixed

* van G fi with Mual for moisture retention/relative upper boundary condition (le. specified gas
permeability mmmMWM)Mamuq
* the active fracture model (Liu et al., 1998) drainage Jower boundary condition.

* parameter values adopted from CRWMS M&O (2001). Geochemical Model: Al 3 cases consider:

*dissolved species apd gas: CT, Ca®, H*, HCOy-,
CO4{aq), CO5*, 5i0-(ag), HSIO5, AKOH),, Na*, K*,
OH, and AP, and CO,(g)

Hydrostratigraphy: Nine (Case 1) or ten (Cases 2, 3) different hydrostratigraphic
units bounded by the ptn26 and tsw38 layers (CRWMS, 2000). Each model unit is:

* horizontally-oriented with isotropic hydraulic properties

* defined by chemically and hydraulically distinet matrix and fracture continua

rhyolitic glass, amorphous silica, and endmember

Ca, and K-smectites.

* kinetically reactive phases: low albite, calcite,
Na,
\ * occupied by different volumetric proportions of kinetically reactive phases. J
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