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APPENDIX B: SUMMARY OF TECHNICAL ISSUES AND CONCERNS












































































~Rational. Advection and hydrodynamic dispersio

Hydrole~i~ Properties

Requirement. The code must be capable of modeling the three-dimensional geometry of the
important hydrogeologic units and the three-dimensional spatial variation of hydraulic
parameters (hydraulic conductivity, transmissivity, specific storage, storage coefficient, etc.).
The code must  »w anisotropic hydraulic condu vity values.

Rational. The hydrologic properties of the sediments w 1in which the gquifgts occur are
highly variable in both horizontal and vertical dimensions. The spati 7ability has a strong
influence on groundwater flow and contaminant transport, and mugt be mc d to accurately

represent observed and future conditions.

Contaminant Transport

Requirement. ~ e code must be capable of simulating dimensional

contaminant transg  resulting from the processes of 2 anical dispersion, and

molecular diffusion. It must be possil : to specify longitudinal and fragsverse dispersivities

that are not the same.

primary mgchanisms of solute

transport in the groundwater at 1 : Hanford Site. To\accpdrately represent observed
conditions, dispersivity must vary int longitudihg rAnsverse directions. A desirable
feature of the code is to allow v (i.e., to be a function of the

hydrogeologic unit in which t . Si i ecific data on dispersion is

Require :nt. The code must be ablg
equilibrium ads Nt must beposgible to assign distribution coefficients that are

a function of

Rational. Adso
transport in gro  dw

igactiye decay are major processes affe ng contaminant

based on the contaminant e porous medium in which it occurs. A desirable feature of
the code is the capability to model complex decay chains (for example, the decay of

uranium).
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Proprietary Codes

Requirement. Inspection and verification of the source code by DOE and its agents must be
possible.

R . Inspections and/or verification reviews may be required to assist DOE and its
contractors in rectifying problems en intered in application of the code, or in working with
the code author(s) to develop technic approaches for required code e

public domain codes, this requiremr ! is satisfied. For proprietary cgdes, gpeci
arrangements with the code’s author(: :ustodian(s) will be necess3
be considered if they provide an advantage over public domain

arrangements can be made.

ortability

Requirement. The selected code should be capable of Bsing rulveffigiently on a variety of

computational workstations and platforms including UNIX-basgd workstations.

e they were included i
in Milestone M-29-01 (DOE L 1991)

e they met the technical capabilities and administrative requireme : outlined in the original
M-29-  document

e 1jét of accepted groundwater flow and transport codes identified
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quantitative information to assist in the decision to implement other codes, DOE L
recognizes that a detailed benchmar of several codes can be a costly endeavor and can
result in significant ad tional costs he site-wide model program. As such, DOE/RL will
thoroughly evaluate the necessary s and associated costs with this type of activity before
reaching a decision to include it in e planned work.
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The vertical distribution of contaminants in the unconfined aquifer has been studied in a
limited number of wells. Contaminant concentrations generally are highest near the water
table and decrease with depth. Howe r, in source areas, groundwater mounding and possible
density-driven flow have moved cont inants deeper in the aquifer. In certain locations,
oper reholes may also have provided a conduit for ~wnward contaminant migratic

Add »Hnal information on tl vertic distribution of contaminants is pr d in Wurstner et

al. (1995) and Cole et al. (1997).







Translation Of The Conceptu: Model

Major Hydrogeologic Units

The lateral extent and relationships between the nine hydrogeologic units of the Ringold
Formation and Hanford form ond rmined to be sufficient to ade

on descriptions in Wurstner et al. (1995), is provided in Ta}s

Aquifer Boundaries

Peripheral boundaries defined for the three-di
together with the three-dimensional flow mogé

constant-head and constant-flux
boundary condition

nsient simulations. The constant-flux boundary was
sponse of the »>un ry to a declining water table than
s from Dry Creek Valley in the model area, resulting
spring discharges, are approximated with a prescribed-
flux boundary condition:
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Future ulations of existing plumes have assumed that ) new contar iants will reach 2
aquifer in the iture. Although lit . or new contaminants may be added at the water table,

ere may still be significant movem : of contamina . already in the vadose zone that will
reach the aqu 't system in the future.
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Figure 2. Location Of Opera nal Areas On The Hanford Site
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Figure 3. The Exclusive Waste Management Area and Buffer Zone of the
200 Area Plateau at The Hanford Site
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Figure 4. Major Stratigraphic Units Underlying The Hanford Site
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Figure Ri e C ydr: : ictivitv Values 'a 1late
rasur Transmissivity 2 A r ness
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e 1 he S1 face Finite-Ell 1ent ¢ 1 1d B idas Cor ons
In he Three Dimen n Filow Model
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Figi 6. jpar n er Table 1 cte 1y T -ee-I nensio
Flov de. h ( er iditions Fi )96
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Figure ' later-T: redic d 7ith T  Three-Dii 'msion: Flow
lodel 1 Year I
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Figure . . Initial Conditions ed For ritium Plume Transport »
Rep sent 1979 Conditions
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Figure 22. ritium Plume msport Pr icted By hree-Dimensional Flow
Model Year 1985

9,

&
5
&

93












ed Tr 1 1 Plume in 1996
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rure 25, ritii. | Plume Tr isport Predicted By Three imensional Flow
Model For Year 2050
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Figure 26. Comparison Of um Plume Transport Predicted By Three-

Dimensional Flow ! )del Fi ear 2100
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Yu. C, A.J. Zielen, J. J. Cheng, Y. C. Yuan, L. G. Jones, D. J. LePoire, Y. Y. Wang, C. O.
oureiro, E. Gnanapragasam, E. Faillace, A. Wallo III, W. A. Williams, and
Perterson. 1993. Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD, Version 5.0. Fin Draft, Argonne National aboratory,

Argonne, Illinois.

Qa
Q?
Q







































/£ F MIXB: ¢ vV ARY EC N ‘AL IS¢ ES AND
CONMN RNS
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3:15-4:00 Group Review of Key :chnical Issues and Concemns
with:
- Conceptual Model
- Numerical Imple ntation of Conceptual Modk

- Modi Access Issues
- Other Issues
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. Numerical mplementation HGWP Site-Wide Groundwater Mode]

-ranslation of Conceptual Model

» Domain and Boundarv Conditions
upper boundary - water table; natural and artificial rechg
lateral boundaries - re-centerline of Columbia and Ya

YTOPS, eXCe
of Rattlesnake Hills. Cok

. location of basalt subc. - above water tuble updated throug
b specified flux detenninea jrom specifig
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Numeric . Implement: .« HGWP Site-Wide Groundwater Model

Flow Model ‘evelopment and Calibration
(Translation of 2-D T's to 3-D K’s)

* Approach

— calculate a “Book Value” transmissivity for each satughted -
hydrostratigraphic 't based on its thickness and ity/™

Value” K

— K of the saturated conductive layers based on the r2sib of their

“Book Value” tran  ssivities and ensuring tja

. transmissivity equals the transmissiviry fro

Note - Mud unit K’s are equal to their “Book Value”

Flow Mode nt aMd Calibration

el cali on (1979-1996)
specific yield values for Hanford

and transmissive >1d BR|ts
; 0.)/for Ringold and 0.25 for Hanford based

* 1996 obsyrved \s predicted water table
« comparisofy ol  =dicted and observed hydrographs
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Nume: :al Implementat ~ HGWP Site-Wide Groundwater Mode]

Tra spor Model Implementation
(additional inputs)

» Initial Conditions

- Ground Water Monitoring Report values placed at all nodes m
of water table

 Dispersivity based on grid Peclet restriction
- 95mlongituc 1
- 20 m lateral

contaminant and the chemistry of the sourke
high organic uand very acidic)

predict 3-D
« Rationale

tial conditions - plume distribution with

‘e

fed with initial conditions (1979) much greater
tween 1979 and present









()

- Unconfined Aquifer System, FY 1995 Status Report. PNL-

ey References

Proposed Site-Wide Groundwater Model
Hanford Groundwater Project

Cole, C. R., S. K. Wurstner, M. P. Bergeron, M. D. Williams, ¢ 1 P. D. Thorne. 1997.

. eD ional An  sis of Future Groundwater Flow Conditions and Contaminant
s el ort in the Hanford Site Unconfined Aquifer System: FY ] 996 and 1997
Status R PNNL-11801, Pacific Northwest National Laborato hland,

Washington.

W stner, S. K., P. D. Thorne, M.  Chamness, M. D. Freshl . D. iams.
1995. Development of a Three-Dimensional Groundwater M Yi

Laboratory, Richland, Washington.

Thome, P. D.,! A. Chamness, V.R. Vermeul, Q. C
1994. Three-Dimensional Conceptual Model for the
System, FY 1994 Status Report NL-10195, Pacif
Washington.

g onﬁnéd Aquifer
aboratory, Richland,





