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Table 2-1. Representative Hydraulic Properties of the Unconfined Aquifer.

Stratigraphic_Interval Hydraulic Conductivity (ft per day)
Hanford formation 500 - 20,000
Undifferentiated Hanford 100 - 7,000

and Middle Ringold unit

Middle Ringold unit 20 - 600

Low Ringold unit 0.11 - 10

Location Transmissivity (ft® per da
North of Gable Butte and 4,000 - 25,000

Gable Mountain

On the flank of Gable Butte 40,000 - 600,000

and Gable Mountain and
along paleochannels

Other areas on the Hanford Site 2,000 - 40,000

2.2.4 Effective Porosity

A large-scale estimate of effective porosity for the Ringold Formation
was derived by Newcomb et al. (1972) for the area near sites 1 and 3. In this
assessment, the change in volume of the recharge mound (which developed
between 1948 and 1953 from waste-water disposal to U-Pond in the southwestern
part of 200 West Area) was compared to estimates of waste-water disposal and
evaporation. Results of the analysis indicate an effective porosity of about
0.11 for the Ringold Formation. No other known estimates of effective
porosity are available for the Hanford and Ringold formations.

2.2.5 Ground Water Flow Paths and Travel Times

. Estimates of the ground water flow paths d travel time to the Columbia
River, as well as the rise in water table (mounding) at the disposal site,
have been made by Golder Associates, Incorporated (Golder) (Appendix C). A
summary of the results of the Golder modeling are presented in Table 2-3.
These estimates are first approximations based on limited existing data; with
the acquisition of additional data during site characterization, these
estimates will be reevaluated.

The Golder report (Appendix C) does not address accuracy. However, the
work reported directly follows that previously reported in, Travel Time
Estimates for Alternative Tritium Crib Locations, Hanford Site Washington
(Golder 1991). In that report an estimated standard error of plus or minus
20% is given.
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cannot be developed to a turbidity of less than 5 NTU, an explanation will be
documented by a qualified hydrogeologist. Other hydrochemical indicators,
such as total iron and drilling fluid tracers, may be monitored to assess the
adequacy of development pumping for trace constituent sampling. Water will be
pumped from the well only after the requirements for purge water (WHC 1989d)
have been met. ‘

5.4.3.3 Surveying. After monitoring well installation is completed, all
wells will be surveyed for location and elevation by qualified surveyors per
WHC-S-014. The elevation of the top of the stainless steel protective casing
and of a brass marker in the concrete well head pad will be determined within
0.01 ft (0.003 m). A mark will be placed on the casing to indicate the
location that was surveyed. The areal location of the centerline of the well
will be determined to the nearest 0.01 ft (0.003 m). All measurements will be
referenced to a common datum and reported as Washington State Plane
Coordinates (Southzone) of the NAD 83 in meters. The survey results will be
reviewed by a licensed surveyor.

5.4.4 Ground Water Sampling

Frequency of sampling and constituents for analysis of ground water
sampling will be identified and documented as a result of Task 1.

HydroStar* sampling pumps will be installed in the new wells soon after
construction and well development are complete. The depth to water will be
measured before the wells are purged. The wells will be purged and samples
will be collected after at least three borehole volumes of water have been
removed, when specific conductance and pH have stabilized, or in the case of
wells completed in very low permeability materials after the well has
recharged.

A1l sampling activities will be performed under contract by PNL and
future testing will be carried out by contract laboratories to be determined.
The procedures for groundwater sample collection, water-level measurement, and
field measurements are contained in Procedures for Groundwater Investigations
(PNL 1989). Specific applicable procedures include the following:

GC-1  Ground-Water Sample Collection Procedure

e GC-2 In-Line Sample Filtration Procedure

e GC-3 Disposal of Purge Water from Monitoring Wells

e FA-1 Temperature Measurement Procedure

e FA-2 Calibration of Conductivity Meter and Mei iret it of Field
Conductivity

« FA-3 Calibration of pH Meter and Measurement of Field pH

« WL-1 Water-Level Measurement Procedure

e WL-2 Procedure for Standardizing Steel Tapes

« AD-1 Change Control Procedure

e AD-2 Ground-Water Sample Chain of Custody

e DO-1 Collection and Documentation of Borehole Samples and Well

Construction Data
e DO0-2 Split-Barrel Auger Sediment Sampling.

*Hydrostar is a trademark of Instrumentation Northwest, Incorporated.
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6.0 HYDROLOGIC MODELING

This section describes the geohydrologic modeling being used in
characterization of the candidate sites. Geohydrologic modeling topics
include evaluation of the flow of effluent and transport of tritium in the
vadose zone and the unconfined aquifer (ground water). Modeling is being
performed in two phases, the first of which has been completed. The first
phase used existing information to compare alternative disposal sites and
provided guidance for the characterization activities. The final phase will
address topics not covered in the preliminary phase and will incorporate
additional data obtained during site characterization. Also, first phase
modeling will be reevaluated, as needed, based upon a comparison between
parameters used and site specific information obtained during
characterization.

6.1 MODELING PROCESS:

This section provides a general discussion of flow and transport
modeling in the vadose zone and ground water to provide a basis for subsequent
discussions.

The first step is the development of a "picture™ (referred to as a
conceptual model) of the area under consideration; i.e. its geology, hydrology
and physical properties, including conditions at its boundaries and at the
beginning of the time of interest. This conceptual model serves as a basis
for selecting an appropriate computer encoded numerical model. More ‘
importantly, a conceptual model provides the analyst with a framework for
evaluating the computer results and assessing the need for additional data.

In the modeling process, the conceptual model is periodically updated as more
information becomes available and questions are resolved.

The conceptual model forms the basis for the numerical model. A
numerical model involves translating the conceptual model into mathematical
terms at the nodes of a grid used to describe the geometry of the specific
problem, and then employing a numerical scheme to solve the mathematical
equations. Models are commonly described by the method employed for numerical
analysis, such as finite differences, finite elements, or integrated finite
differences. Application of a numerical model requires definition of
conditions at the beginning time and at the boundaries of the moc 7, as well
as an estimation of the parameters required by the model. Because of these
information needs (differing properties and scale factors) it is common to
perform vadose zone modeling separately from ground water modeling.

The numerical model may be treated in two parts: a flow model and a
transport model. The flow model provides information on the distribution of
heads (matric potential or suction head in the vadose zone, and water table
elevations in the ground water) and flow velocities. A flow model requires
estimates of the hydraulic properties of the geologic materials. The flow
model not only provides useful information on hydraulic heads, but it is a
preliminary and necessary step for transport modeling. A transport model
~ provides estimates of the rate of migration and configuration of a contaminant
plume (size and contaminant concentrations) as it -moves through the vadose
zone or ground water. Movement of a contaminant plume is controlled by
several processes, including advection, hydrodynamic dispersion, dilution,
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