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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

This integrated test plan describes the demonstration of the in situ
permeable flow sensor, developed by Sandia National Laboratory, to measure air
flow in unsaturated sediments. The ability of this technology to measure
groundwater flow velocity in saturated sediments has already been successfully
demonstrated. This preliminary test of this device in the unsaturated zone
will be considered successful if in fact the flowmeters are able to detect a
gas flow velocity.

The field demonstration described in this integrated test plan is being
conducted as part of the Volatile Organic Compounds-Arid Integrated
Demonstration (VOC-Arid ID). The VOC-Arid ID is one of several U.S.
Department of Energy (DOE) integrated demonstrations designed to support the
testing of emerging environmental management and restoration technologies.
The purpose of the VOC-Arid ID is to identify, develop, and demonstrate
technologies that may be used to characterize, remediate, and/or monitor arid
or semiarid sites containing VOCs (e.g., carbon tetrachloride) with or without
associated metal and radionuclide contamination. Initially, the VOC-Arid ID
activities are focusing primarily on the carbon tetrachloride and associated
contamination found in the 200 West Area of the Hanford Site (Figure 1).

The 200 West Area Carbon Tetrachloride Expedited Response Action (ERA)
is being conducted by the DOE at the direction of the U.S. Environmental
Pr-+ection Agency (EPA) and Washington Department of Ecology (Ecology) to
minimize contaminant migration within the unsaturated soils in the 200 West
Area by removing the carbon tetrachloride. The ERA is a cleanup action under
the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA), which allows expedited response to be taken where early
remediation will abate imminent hazard or prevent significantly increased
degradation that might occur if action was delayed until completion of a
remedial investigation/feasibility study and record of decision. The ERA's
current approach for removing the carbon tetrachloride is to use soil vapor
extra “ion with aboveground treatment, using a vacuum system and a network of
soil vapor extraction vadose wells.

The VOC-Arid ID and ERA programs have been closely integrated to better
ensure that ongoing cleanup applications and needs will drive technology
development and that potential users for those technologies will be readily
identified. Development of a sensor for gas flow measurement in the
unsaturated zone would be valuable to the ERA project because measurements of
flow direction and magnitude in soils and in boreholes are needed to
understand and control air flow in the subsurface. Controlling flow in the
subsurface is critical for optimizing the vapor extraction process.

Testing of the in situ permeable flow sensor will be conducted at the
location of the proposed Environmental Restoration Disposal Facility (ERDF)
(Figure 1). The data regarding subsurface air flow rates and pathways
collected during the flow sensor testing will be used in the ongoing
characterization of the proposed ERDF.
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Figure 1. Hanford Site Map and Location of the 200 West Area.
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Location of the Proposed Environmental

Restoration Disposal Facility.

Figure 2.
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use of drilling fluids could be used to drill the hole, the drill string
removed from the hole, the probe Towered into the hole and then backfilled
with the cuttings removed from the hole during drilling. It would be
advisable to grout the hole for some distance above the position where the
tool was emplaced to prevent enhanced air movement in the vertical conduit of
disturbed material connecting the probe position and the ground surface.
Another emplacement scheme that should be investigated is to push the sensor
directly into the ground using a cone penetrometer technology. This
emplacement strategy, which has not yet been attempted, would probably
significantly reduce the disturbance to the formation and result in an even
more defensible flux measurement.

There are a few limitations on use of the technology. First, the
instruments cannot be deployed too close to the ground surface because other
manifestations of surface weather such as surface temperature oscillations and
rainfall events will influence the thermal behavior of the probe. Daily
temperature oscillations typically penetrate to depths of about 10 ft and,

"ile correction for their effects can be applied, they will complicate data
interpretation. Longer period temperature oscillations, such as storm events
and seasonal fluctuations, will also have an effect, but corrections will be
easier to calculate. During rainfall events, surface water, which may be at a
significantly different temperature than the soil around the probe, will be
flushed past the probes, wiping out any temperature signal due to air flow
pa the tool. The depth to which these phenomena are important depends on
the thermal and hydraulic properties of the medium above and surrounding the
probe. While these effects will be investigated for the specific site where
the probes are used, the probes should probably not be dep]oyed at depths
shallower than about 10 to 15 ft.

3.0 DEMONSTRATION OBJECTIVES AND PARAMETERS

3.1 OBJECTIVES

The test objectives for the preliminary field demonstration of the
in situ permeable flow sensor for measuring air flow velocity in unsaturated
sediments are presented below.

A. Evaluate whether the in situ permeable flowmeters are sensitive to
air flow velocity in unsaturated sediments.

B. Compare and assess the flow measurements made in a screened
interval of a test borehole with measurements obtained from a
probe buried directly in the ground.

C. Determine the Tength of time required to operate the flowmeter to
obtain valid flow data.

D. Determine the length of time to analyze the flowmeter data and the
length of time between data collection and analysis.

E. Evaluate the ease of use of the in situ permeable flowmeters in
the unsaturated zone.






WHC-SD-EN-TP-044, Rev. 0

E. Record any problems associated with system transport to site and
setup. Record the length of time to install and prepare the
flowmeters for data collection. Record any problems with
emplacing the flowmeters into the subsurface and in the boreholes.
Record any problems associated with flowmeter operation.

F. Measure thermistor temperatures, meteorological and site
conditions, and experimental setup and durations.

G. Record the need for and use of items such as power sources,
materials, deployment platforms, heaters, generators, compul ‘s,
vacuum pumps, and pressure transducers.

H. Record the number of people required to operate the in situ
permeable flow sensor and to record the data.

4.0 REGULATORY COMPLIANCE

This section identifies the regulatory compliance requirements for this
field demonstration. The major requirements for the demonstration are derived
from the National Environmental Policy Act (NEPA), CERCLA, and the Washington
Administrative Code (WAC). Because of the limited nature of residuals from
this demonstration, no requirements under the Clean Air Act, Clean Water Act,
or other federal or state environmental laws are specifically applicable.

4.1 NEPA

NEPA, 42 USC 4321 et seq., is the basic federal charter for protecting
the nation's environment. NEPA's focus is to ensure that federal agencies
such as DOE give appropriate consideration to environmental impacts in their
decision-making. For NEPA compliance purposes, the activities described in
this integrated test plan can be divided into two categories: testing of the
permeable flow sensor and drilling the five 17-ft-deep boreholes at the test
site needed to conduct the sensor testing.

On April 30, 1992, DOE determined that Vi irid ID sensor *:velopment

demi ;tration activities fit within a typi: class of action currently
available for a categorical exclusion listed in Subpart O of the DOE NEPA
Implementing Procedures, 10 CFR 1021. The testing and demonstration of the
flow sensor technology as described in this integrated test plan is within the
scope of activities described in the Information Bulletin supporting that
categorical exclusion approval, and the minimal environmental impacts that may
be caused by these activities are clearly within the range of impacts assumed
in DOE's categorical exclusion approval. Accordingly, no further NEPA
compliance documentation is required for demonstration of the flow sensor
technology.
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6.0 ORGANIZATION AND RESPONSIBILITIES

The field test will be performed by Demonstration Operations working
with the principal investigator (Figure 3). General organization and
responsibilities for the VOC-Arid ID, Demonstration Operations, and the ERA
can be found in their respective project management plans. Organization for
the field demonstration is shown in Figure 3. General responsibilities and
specific responsibilities for the field demonstration follow.

6.1 DEMONSTRATION OPERATIONS

Demonstration Operations is responsible for site characterization,
engineering, and conduct of field demonstrations. Demonstration Operations
ensures regulatory and DOE/Hanford compliance for field demonstration
activities.
6.2 PROJECT ENGINEER

The project engineer is responsible for coordinating with the principal
investigators and the field team leaders and ensuring the availability of
needed equipment and materials.
6.3 FIELD TEAM LEADER

The field team leader is responsible for overall technical field
management of the project and control of site access. All onsite personnel
report through the onsite field team leader to accomplish their work.
6.4 P""NCIPAL INVESTIGATOR

The principal investigator will:

e Ensure that the test objectives are met

e (Conduct the testing through coordination with the field team
leader

e Provide-all monitoring equipment to be tested

e Provide personnel to set up the equipment, perform the test, and
analyze the results

e Prepare a performance evaluation report that reviews the results
of the testing related to each objective.

11




WHC-SD-EN-TP-044, Rev. 0

Figure 3. Field Demonstration Organization.
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