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Figure 2-6. Carbon Tetrachloride Concentrations in Vapor Extracted from the 216-Z-1A Site, 1997 Through 2006.
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* Z-1A 28.3 m3/min SVE system, 1997 (8 months of rebound) (all wells online)

+ Z-1A (primarily), 14.2 m3/min SVE system, 1998 (6 months of rebound) (selected wells online)
0Z-1A, 14.2 m3/min SVE system, 1999 (12 months of rebound) (selected wells online)
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Figure 2-10. Ratio of Carbon Tetrachloride Mass Removed Per Volume of Vapor Recovered
from the Vadose Zone, Fiscal Year 1998 Through Fiscal Year 2006.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

Operation of the SVE systems between 1991 and 2006 has resulted in the removal of 78,884 kg
(173,909 1b) of carbon tetrachlc de from the vadose zone underlying the -imary carbon
tetrachloride disposal sites.

The SVE system has been operated for approximately 6 months each year since 1998 (with the
exception of 2000, when it was not operated). Operations during each of these years have
continued to remove carbon tetrachloride from the vadose zone. Although removal rates have
decreased in recent years, use of SVE still results in an annual average extraction of
approximatc 7 170 kg (375 1b) of carbon tetrachloride from the vadose zone per year. With the
readily accessible carbon tetrachloride removed, mass removal (in terms of mass removed per
operation time) is more efficient with intermittent SVE operation, which allows the carbon
tetrachloride vapor concentration in the higher flow zone to increase while the system is not
operating.

The passive SVE systems have removed approximately 80 kg (176 1b) of carbon tetrachloride
from the vadose zone between ( tober 1999 and September 2006. Mass removal per year using
the passive systems has remained fairly constant at 5 to 10 kg (11 to 22 1b).

Reduction in vapor concentrations and carbon tetrachloride mass during SVE operations has
contributed to progress in achieving the ERA objectives of mitigating the threat to site workers,
public health, and the environment caused by the migration of carbon tetrachloride vapors
through the soil column and into the groundwater. Monitoring data indicate that carbon
tetrachloride vapor concentrations have decreased significantly in the deep vadose zone
overlying groundwater in the areas of the disposal sites. However, as carbon tetrachloride
concentrations in both the deep vadose zone and the groundwater change, the direction of carbon
tetrachloride movement between these media may change based on the concentration gradients.
Monitoring data near the vadose zone/groundwater interface are relatively sparse.

6.2 RECOMMENDATIONS

The following recommendations are made to maximize the effectiveness of S . .. operations and
monitoring and to provide information to support a final Record of Decision:

e Continue operation of the active SVE system in a cyclic manner to remove carbon
tetrachloride from the vadose zone. Cyclic operations (i.e., alternating operations
between the 216-Z-9 and 216-Z-1A sites) are recommended because mass removal (in
terms of mass removed per operation time) is more efficient with intermittent SVE
operation. However, longer operating time will result in the removal of additional mass;
therefore, consider operating the system for a longer duration each year to maximize the
mass removal.

e Evaluate the overall condition and limitations of the existing SVE system. The SVE
system currently being used is more than 10 years old. Because of the time and effort
required to maintain the ;ing components of this system and the likelihood that SVE
operations will continue, the purchase of selected new components or a new system is
recommended.
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e Continue operation of the passive SVE systems.
¢ Continue monthly monitoring.

o Convert the three narrow-diameter wells on the south side of 216-Z-9 for use as vapor
extraction wells and place them on-line. The narrow-diameter wells were installed in
FYO07 by Vista Engineering Technologies, LLC, as part of the alternatives for carbon
tetrachloride source-term location (DNAPL) investigation (DOE/E  -2007-22). These
three wells are screened in the silt layer identified at a depth of 19.8 m (65 ft) during the
drilling of well 299-W15-46. The use of additional extraction points will alter the
subsurface airflow pathways. Carbon tetrachloride concentrations extracted using these
new airflow pathways can be used to evaluate carbon tetrachloride remediation using
SVE.

o Consider adding additional extraction points in the source crib area. For example,
extraction rods that were installed in 1993 using a cone penetrometer could be tested for
use with the SVE system.

A remediation system evaluation of the SVE system at the 200-PW-1 OU was conducted in
2006, at the request of DOE-Headquarters Office of Environmental Management. he
recommendation for the SVE system in the final remediation system evaluation report will be
reviewed and considered in the FY07 SVE annual report.
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7.0 SOIL VAPOR EXTRACTION SYSTEM COST DATA

Actual project costs for the 200-PW-1 OU SVE system can be used to determine the labor costs
associated with each specific activity over a given period of time. Table 7-1 provides the

bur ned costs, by activity, for the 200-PW-1 OU SVE system for FY06. Specific activities are
described below:

Design: Includes environmental and operations engineering support to design activities
required to support SVE system upgrades, modifications, and other design
documentation.

Operations and maintenance: Represents facility supplies, labor, and craft supervision
costs associated with operating and maintaining the equipment. It also includes costs
associated with routine characterization of online wells and engineering support as
required during the course of SVE system operations and periodic maintenance.

Performance monitoring: Includes monthly soil vapor sampling, analysis, and
reporting, as required by the annual SVE system operating plan. It also includes
preparation of this annual performance evaluation report.

Project support: Includes project management, planning, and other administrative
support required during the course of SVE operations during FY06.

Waste management: Represents the estimated cost for the management of GAC at the
200-PW-1 OU in accordance with applicable laws for suspect hazardous, toxic, and
regulated wastes. It includes waste designation sampling and analysis.

These project costs for operation of the 200-PW-1 OU SVE system in FY06 are displayed by
percent of total costs in the pie chart in Figure 7-1. Based on the FY06 costs and yearly
production rates of 1.8 billion L (1.8 million m®) of vapor treated and 173 kg (381 Ib) of carbon
tetrachloride removed (Table 2-2), the FYO06 treatment costs equate to $0.00033/L ($0.33/m’) of
vapor treated and $3.48/g ($3,477/kg) of carbon tetrachloride removed (Figure 7-2).
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Figure 7-2. Cost for Soil Vapor Extraction Removal
of Carbon Tetrachloride in Fiscal Year 2006.
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Table 7-1. Costs for Operation of 200-PW-1 Operable Unit
Soil Vapor Extraction System.

Actu ts
Activity (31,0vy)
F FYO05
Design 78.9 50.9 41.7
Operations and maintenance 188.2 183.8 280.7
Performance monitoring 44.9 55.6 47.0
Project support 121.5 72.1 221.8
Waste management 27.2 7.9 10.5
Totals 460.7 370.4 601.6

FY = fiscal year
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APPENDIX A
FISC 5
DAILY SOIL VA TION DATA
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