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Tritium continued to be detected at low levels in some basalt-confined wells. One elevated
tritium concentration near the 200 East Area is associated with intercommunication between
the upper basalt-confined aquifer and the overlying unconfined aquifer (see Section 2.14).
lodine-129, strontium-90, gamma-emitting isotopes, and uranium isotopes were not detected
above the minimum detection limits in the upper basalt-confined aquifer. Cyanide, nitrate,
and technetium-99 were elevated in an upper basalt-confined aquifer well in the northwest
part of the 200 East Area. Migration of high-salt waste from the vadose zone or unconfined
aquifer via the well bore during well construction is responsible for this contamination.

Shoreline Monitoring

DOE monitors groundwater near the Columbia River via aquifer tubes, which are
small-diameter, flexible tubes that are implanted in the shallow aquifer and natural seepage
points or springs. Results are discussed in the following paragraphs and along with other
groundwater monitoring data in the applicable sections of this report.

Concentrations of strontium-90 continued to exceed the 8-pCi/L drinking water standard
in aquifer tubes in the 100-BC-5 and 100-NR-2 interest areas. Levels exceed the 1,000-pCi/L

derived concentration guide in 100-N Area tubes.

Tritium concentrations exceeded the 20,000-pCi/L drinking water standard in springs at
the Hanford town site, but were below the standard in aquifer tube samples.

Uranium concentrations exceed the 30-ug/L drinking water standard in aquifer tubes
and springs in the 300 Area.

Hexavalent chromium concentrations exceeded the 100-ug/L drinking water standard in
100-D Area aquifer tubes. Concentrations in aquifer tubes or springs exceeded the 10 nug/L
aquatic standard in the 100-B/C, 100-K, 100-D, 100-H, and 100-F Areas.

DOE monitors groundwater near the Columbia River via aquifer tubes, which are
small-diameter flexible tubes that are implanted in the shallow aquifer and natural
seepage points or springs.

Hanford Site Groundwater Monitoring — 2006



Nitrate concentrations exceed the 45-mg/L drinking -
water standard in aquifer tubes at the 100-K, 100-D, Wells Installed in 2006
100-H, and 300 Areas. Levels have exceeded the . Number of New Wells
standard in a tube downgradient of the 100-F Area in the Interest Area or RCRA Site FY 2006
past, but the tube was not sampled in FY 2006. Levels 100-KR-4 4
and springs were below the standard. 100.NR.2 29

Trichloroethene is detected in several aquifer 100-HR.3H )
tubes in the 300 Area. Most results were below the b
5-ug/L drinking water standard, but one sample from | 200-ZP-1 vadose characterization 2
September 2006 detected 96 pg/L in the deepest tube | 500.up-1 6
at site AT-3-3.

300-FF-5 4
Well |nsta”ation Maintenance Low-Level Waste Management Areas 3 and 4 4
’ ’
and Decom missioning Waste Management Area T 2
Total 53

A complete discussion of the well installation,
maintenance, and decommissioning can be found
in Chapter 4. DOE installs new wells when needed for monitoring or characterization,
maintains wells to repair problems, and decommissions wells that are no longer needed.
Ecology, EPA, and DOE worked together to develop a prioritized list of new wells needed During FY 2006,
to meet requirements of various groundwater monitoring regulations. Fifty-three new wells 82 unneeded wells
were installed during FY 2006. These include monitoring wells and wells to support tests of
new technologies for groundwater remediation. were physzcally

Approximately 7,544 unique well identification numbers have been identified within decommissioned
the Hanford Site. These include all wells, characterization boreholes, aquifer tubes, soil gas . .
probes, piezometers, or other subsurface installations. To date, a total of 3,094 (41%) have and f illed with
been either administratively removed from the well inventory or decommissioned (sealed grout; 2,934 wells

with grout) because they were no longer needed, were in poor condition, were in the path
of intended remediation or construction activities, or posed an environmental, safety, or
public health hazard. DOE maintains a list of wells that are candidates for decommissioning.
All candidate wells must be reviewed and approved by potential well users prior to
decommissioning. During FY 2006, a total 2,934 wells were in use and 82 vadose zone wells
were physically decommissioned (filled with grout).

remain in use.

on the Hanford Site:

commitments).

new groundwater investigations.

maintenance.

missioned during FY 2006.

Gmed on groundwater monitoring requirements, DOE, EPA, and Ecology agree on new wells needed and
prioritize the requirements of RCRA, CERCLA, and AEA. During FY 2006, 53 new wells were installed

e Sixteen for CERCLA/RCRA/AEA monitoring (fulfilling Tri-Party Agreement Milestone M-24-57

e Thirty-seven to support groundwater contaminant barrier studies, treatability testing, and ongoing or

Well maintenance is performed to support groundwater sampling. Non-routine maintenance varies and
depends on specific problems identified in the field. During FY 2006, 209 wells received non-routine

Wells are decommissioned when they are no longer used; they are in poor condition; they pose an environ-
mental, safety, or health hazard; or they are in the path of remediation activities. During FY 2006,
82 vadose zone monitoring wells were decommissioned. Another 357 wells were administratively decom-
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DOE conducted
vadose zone
sampling inside
tank farms in
FY 2006.

Vadose Zone

Subsurface source characterization, vadose zone monitoring, soil-vapor monitoring, and
sediment sampling were conducted in FY 2006. The complete discussion of these activities
can be found in Chapter 3.

Leachate Monitoring at Environmental Restoration Disposal Facility. This facility is
used for disposal of radioactive and mixed waste generated during waste management and
remediation activities at the Hanford Site. The facility is lined, and there is no evidence
of impacts to groundwater.

Leachate and Soil-Gas Monitoring at Solid Waste Landfill. Leachate is sampled and
tested quarterly. Concentrations in the past year were similar to previous concentrations
and did not identify any areas of concern. Soil gas is monitored quarterly to determine
concentrations of oxygen, carbon dioxide, methane, and several key volatile organic
compounds. Results were consistent with previous years. Contaminants of concern were
near or below detection limits.

Soil-Vapor Extraction. This remedial action is being used to remove carbon tetrachloride
from the vadose zone in the 200 West Area. As of September 2006, ~78,900 kilograms of
carbon tetrachloride have been removed from the vadose zone since extraction operations

started in 1991.

Tank Farms Investigations. DOE conducted a series of sampling efforts inside tank
farms during FY 2006. To accomplish the work, a recently developed version of direct
push technology was used. This direct push approach, the Hydraulic Hammer Unit, was
demonstrated in several areas both inside and outside of the tank farms. The Hydraulic
Hammer Unit provides optimal mobility for operating in the tank farm environment
where infrastructure precludes access by many larger pieces of drilling equipment. Rates of
advancement are as high as a few meters per minute.

w7087 .

The hydraulic hammer is a tool that is helping to improve the characterization of
contaminants in the vasdose zone.

Hanford Site Groundwater Monitoring — 2006



In FY 2006, DOE conducted investigations of the T and S Tank Farms and surrounding
areas for subsurface contamination using electrical resistivity methods. The primary objective
of this investigation was to demonstrate the ability to map subsurface contamination in
and around the tank farms using electrical resistivity methods. The results show that the
demonstration was successful and that technical challenges associated with deploying these
methods in a tank farm environment can be managed by a combined analysis of data acquired
from both surface electrodes and steel-cased wells. Additionally, the method provides a basis
for defining regions that are free from contamination.

Hanford scientists performed detailed analyses on vadose zone sediments from C Tank
Farm. In FY 2006, a report was published containing all the geologic, geochemical, and
selected physiochemical characterization data collected on vadose zone sediment recovered
from two boreholes. Results indicated there is no similarity between the present or past
groundwater contamination and current pore water compositions from the contaminated
borehole sediments.

Borehole Geophysics. Radiation measurements by borehole geophysical methods have
been performed since the early days of the Hanford Site to detect manmade radionuclides
in the subsurface. During 2006, DOE logged 128 boreholes. Of these, eight were classified
as baseline logging. Sixty-nine, or more than half, were logged in support of the well
decommissioning program. Another 29 boreholes were logged in support of remedial
investigation efforts, and 22 groundwater wells were logged.

Tank Farm Interim Cover Test. The largest known Hanford Site tank leak occurred
from the T-106 tank in 1973. Many of the contaminants from that leak still reside within the
vadose zone beneath the T Tank Farm. DOE seeks to minimize movement of this residual
contamination by placing an interim cover on the surface. In FY 2006, two instrument nests
were installed to monitor the future cover. Each instrument nest contains a neutron probe
access tube, five sensors to measure water content, four heat-dissipation units to measure
water potential, and a drain gauge to measure soil water flux.

Continued Monitoring

DOE will continue to monitor groundwater to meet the requirements of AEA, CERCLA,
RCRA, and DOE Orders. During ongoing groundwater remediation, the groundwater
project will monitor, assess, and report on activities at groundwater operable units. Both
the unconfined and upper-confined aquifers are monitored and data are maintained and
managed in a centralized database. Monitoring well locations, frequencies, and analytical
constituents will continue to be documented each year. Water-level monitoring will continue
to be performed to characterize groundwater flow and to determine the impact of Hanford
Site operations on the flow system.

As such, groundwater monitoring remains a part of the Hanford Site baseline throughout
the cleanup mission and will remain a component of long-term stewardship after remediation
is completed.

Details about the Hanford Site Groundwater Remediation Project can be found online
at http://www.hanford.gov/cp/gpp/.
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Glossary

Aquifer — A water-bearing, geologic formation below the surface of the earth that can
supply water for a well or spring.

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(42 USC 9601 et seq. as amended); federal law, enacted in 1980 and amended in 1986, that

governs the cleanup of hazardous, toxic, and radioactive substances.

Confined aquifer — An aquifer bounded above and below by less-permeable layers. Ground-
water in the confined aquifer is under a pressure greater than atmospheric pressure. Aquifers
within the Columbia River Basalt underlying the Hanford Site are confined aquifers.

Groundwater — Groundwater is water that occurs below the earth’s surface. It is found
within the pores of sand and gravel or the cracks of fractured rock beneath the land and is
invisible to the naked eye. Gravity causes groundwater under the Hanford Site to move
toward the Columbia River. In this manner, groundwater may carry contamination from
Hanford into the river.

Pore water — Water in the minute spaces of the substrate that forms the bottom of the
Columbia River; for example, groundwater in springs between rocks.

RCRA - Resource Conservation and Recovery Act of 1976 (42 USC 6901 et seq. as amended,
Public Law 94-580); federal law enacted in 1976 to address the treatment, storage, and
disposal of hazardous waste.

Unconfined aquifer — An aquifer containing groundwater that is not confined above by
relatively impermeable rocks. The pressure at the top of the unconfined aquifer is equal to
that of the atmosphere. At Hanford, the unconfined aquifer is the uppermost aquifer and
is most susceptible to contamination from site operations.

Vadose zone — The hydrogeologic region between the surface of the land and the water
table.

Water table — Theoretical surface represented by the elevation of water surfaces in wells
penetrating only a short distance into the unconfined aquifer.

More information about the Hanford Site Groundwater Remediation Project is
available online at http://www.hanford.gov/cp/gpp.

This report is available from the U.S. Department of Energy’s Information Bridge at
http://www.osti.gov/bridge/
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