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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.1−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.1−2). 

• Monthly liner efficiencies (refer to Table A.5.1−1). 

• HTW water yield (refer to Figure A.5.1−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.1−4 
and A.5.1−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.1.1 and 
Table A.5.1−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.1.1 and 
Figures A.5.1−6A through A.5.1−10B). 

• Annual LCS monitoring results (refer to Section A.5.1.2 and Table A.5.1−3). 

• Annual LDS monitoring results (refer to Section A.5.1.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, the Cell 1 LDS was dry in May, August, and November. 
 
A.5.1.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.1-2) and concentration plots (Figures A.5.1-6A to A.5.1-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF facility design action level, indicating that 
the water quality trends observed in the HTW and GMA wells in 2008 are attributable to 
concentration fluctuations taking place beneath the facility and not to a potential leak from the 
facility. 
 
The 2009 GWLMP identifies the data evaluation techniques that will be used to further evaluate 
the association between water quality changes observed beneath the facility and the potential that 
they are being caused by a leak from the facility. Control charts will be added back to the 
program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of fifteen constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of 
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
 

Table A.5.1−1. Cell 1 – 2008 Monthly Liner Efficiencies 
 

Month 
Cell 1 

Apparent Liner Efficiency 
(%) 

January 99.54 
February 99.66 

March 99.61 
April 99.74 
May 99.52 
June 99.93 
July 99.85 

August 100.00 
September 100.00 

October 99.95 
November 100.00 
December 100.00 
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Table A.5.1−2. Summary Statistics for Cell 1 
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Table A.5.1−3. Cell 1 Annual LCS Sample Summary  
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A.5.1.2  LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 1 LCS took place in February. Table A.5.1−3 summarizes 
the annual LCS sampling results for Cell 1, along with the data collected in previous years. 
Table A.5.1–3 presents the non-refined baseline site-specific constituents that were monitored 
in 2008. All of the constituents listed have been monitored at least 8 times, and 21 of them have 
been detected at least 25 percent of the time. 
 
The potential monitoring usefulness of nine of the 21 constituents (alkalinity, calcium, chloride, 
iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in the 
Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site Disposal Facility 
(DOE 2008b) (Common Ion Study). The potential monitoring usefulness of the other 
12 constituents (ammonia, arsenic, barium, cadmium, chromium, cobalt, copper, nickel, 
selenium, technetium-99, TDS, and zinc) was addressed in the statistical analysis that was 
presented in the 2007 SER (see Table A.5.1–4 in the 2007 SER). 
 
Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because confirmatory 
sampling identified in 2008 will take place in 2009, the modified procedure will be followed. 
Therefore, if a constituent was detected in the 2008 LCS sample that was not going to be 
monitored in the LDS in 2009, the constituent was added for confirmatory monitoring in 2009. 

Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study or the Appendix I constituent statistics presented in the 2007 SER, the 
constituent will not be added for confirmatory monitoring. 
 
As discussed in the 2007 SER, the Cell 1 LCS was monitored for technetium-99 three times in 
2008 (February, August, and November). Technetium-99 was detected in the February sample, 
but was not detected in either the August or November samples. Furthermore, no constituent 
detections were measured in 2008 requiring confirmatory monitoring in 2009. 
 
A.5.1.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 1 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents not on the refined baseline list were present in the LDS.  
 
Sampling of the Cell 1 LDS took place in February 2008. Results indicate that all of the initial 
baseline constituents that have been monitored in the Cell 1 LDS and detected at least 25 percent 
of the time are being monitored for in the Cell 1 HTW and GMA wells in 2009.
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.2−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.2−2). 

• Monthly liner efficiencies (refer to Table A.5.2−1). 

• HTW Water Yield (refer to Figure A.5.2−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.2−4 
and A.5.2−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.2.1 and 
Table A.5.2−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.2.1 and 
Figures A.5.2−6A through A.5.2−10B). 

• Annual LCS monitoring results (refer to Section A.5.2.2 and Table A.5.2−3). 

• Annual LDS monitoring results (refer to Section A.5.2.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, the Cell 2 LDS was dry during all four sampling quarters (February, 
May, August, and November).  
 
A.5.2.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.2-2) and concentration plots (Figures A.5.2-6A to A.5.2-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF facility design action level, indicating that 
the water quality trends observed in the HTW and GMA wells in 2008 are attributable to 
concentration fluctuations taking place beneath the facility and not to a potential leak from the 
facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of fifteen constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of  

Each Cell in 2009 
Constituent Reason 

Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
 
A.5.2.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
Annual sampling of the Cell 2 LCS took place in February 2008. Table A.5.2-3 summarizes the 
annual LCE sampling results for Cell 2, along with the data collected in previous years. 
Table A.5.2-3 presents the non-refined baseline site-specific constituents that were monitored 
in 2008. All of these constituents listed have been monitored for at least eight times, and 21 of 
them have been detected at least 25 percent of the time. 
 
The potential monitoring usefulness of nine of the 21 constituents (alkalinity, calcium, chloride, 
iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in the 
Common Ion Study. The potential monitoring usefulness of the other 12 constituents (ammonia, 
arsenic, barium, cadmium, chromium, cobalt, copper, nickel, selenium, thallium, TDS, and zinc) 
was addressed by a statistical analysis that was presented in the 2007 SER (see Table A.5.2-4 in 
the 2007 SER). 
 
Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample that was not going to 
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be monitored in the LDS in 2009, the constituent was added for confirmatory monitoring in 
2009. 
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study or the Appendix I constituent statistics presented in the 2007 SER, the 
constituent will not be added for confirmatory monitoring. 
 
In 2008 no confirmatory monitoring was identified for the Cell 2 LCS. 
 
A.5.2.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 2 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. 
 
In 2008, the Cell 2 LDS was dry all year. Sampling attempts were made on February 4, May 13, 
August 21, and November 10, 2008. 
 
 

Table A.5.2−1. Cell 2 – 2008 Monthly Liner Efficiencies 
 

Month 
Cell 2 

Apparent Liner Efficiency 
(%) 

January 100.00 

February 100.00 

March 100.00 

April 100.00 

May 100.00 

June 100.00 

July 100.00 

August 100.00 

September 100.00 

October 100.00 

November 100.00 

December 100.00 
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Table A.5.2−2. Summary Statistics for Cell 2 
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Table A.5.2−3. Cell 2 Annual LCS Sample Summary 
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.3−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.3−2). 

• Monthly liner efficiencies (refer to Table A.5.3−1). 

• HTW Water Yield (refer to Figure A.5.3−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.3−4 
and A.5.3−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.3.1 and 
Table A.5.3−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.3.1 and 
Figures A.5.3−6A through A.5.3−10B). 

• Annual LCS monitoring results (refer to Section A.5.3.2 and Table A.5.3−3). 

• Annual LDS monitoring results (refer to Section A.5.3.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP.  
 
In 2008, monitoring for the LCS also included 1,1-dichloroethene due to the need to conduct 
confirmatory monitoring identified in the 2007 SER.  
 
A.5.3.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. A summary statistics table (Table A.5.3−2), and concentration plots 
(Figures A.5.3-6A and A.5.3-10B) are provided for the five refined baseline constituents of 
Cell 3: total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF design action level, indicating that the water 
quality trends observed in the HTW and GMA wells in 2008 are attributable to concentration 
fluctuations taking place beneath the facility and not to a potential leak from the facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of fifteen constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of 
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
A.5.3.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 3 LCS took place in February. Table A.5.3−3 summarizes 
the annual LCS sampling results for Cell 3 along with the data collected in previous years. 
Table A.5.3-3 presents the non-refined baseline site-specific constituents that were monitored in 
2008. All of the constituents listed have been monitored for at least eight times, and 20 of them 
have been detected at least 25 percent of the time. 
 
The potential monitoring usefulness of eleven of the 20 constituents (alkalinity, cadmium, 
calcium, chloride, iron, magnesium, manganese, nitrate/nitrite, potassium, sodium, and 
vanadium) was addressed in the Common Ion Study. The potential monitoring usefulness of the 
other nine constituents (1,1-dichloroethene, barium, chromium, cobalt, copper, nickel, selenium, 
TDS, and zinc) was addressed by a statistical analysis that was presented in the 2007 SER (see 
Table A.5.3-4 in the 2007 SER). 
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Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample that was not going to 
be monitored in the LDS in 2009, that constituent was added for confirmatory monitoring 
in 2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study or the Appendix I constituent statistics presented in the 2007 SER, the 
constituent will not be added for confirmatory monitoring. 
 
In 2008, 4-nitroaniline and vinyl chloride were detected in the Cell 3 LCS. Detection of either 
constituent in the Cell 3 LCS in 2009 would count as two consecutive hits and trigger sampling 
for both constituents in the Cell 3 LDS beginning in 2010. 
 
A.5.3.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 3 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 3 LDS took place in February. 
 
Results of the LDS monitoring at Cell 3 in 2008 indicate that all of the initial baseline 
constituents that have been monitored in the Cell 3 LDS and detected at least 25 percent of the 
time are being monitored in the Cell 3 HTW and GMA wells in 2009 with the exception of 
molybdenum. Molybdenum was not added to the monitoring program in 2009 because it was 
concluded in the Common Ion Report that it would not make a useful monitoring constituent due 
to the similar concentrations being detected in the different monitoring horizons. 
 

Table A.5.3−1. Cell 3 – 2008 Monthly Liner Efficiencies 
 

Month Cell 3 
Apparent Liner Efficiency (%) 

January 100.00 

February 100.00 

March 100.00 

April 100.00 

May 99.97 

June 100.00 

July 100.00 

August 100.00 

September 100.00 

October 100.00 

November 100.00 

December 100.00 
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Table A.5.3−2. Summary Statistics For Cell 3 
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Table A.5.3−3. Cell 3 Annual LCS Sample Summary Information 
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.4−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.4−2). 

• Monthly liner efficiencies (refer to Table A.5.4−1). 

• HTW Water Yield (refer to Figure A.5.4−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.4−4 
and A.5.4−5. 

• Summary statistics for refined baseline constituents (refer to Section A.5.4.1 and 
Table A.5.4−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.4.1 and 
Figures A.5.4−6A through A.5.4−10B). 

• Annual LCS monitoring results (refer to Section A.5.4.2 and Table A.5.4−3). 

• Annual LDS monitoring results (refer to Section A.5.4.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, all samples were collected for Cell 4 monitoring horizons. 
 
A.5.4.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least 8 times, and detected at least 25 percent of the time in the LCS, LDS, HTW, 
and GMA wells. Results from 2008 sampling are provided in a summary statistics table (Table 
A.5.1-2) and concentration plots (Figures A.5.1-6A to A.5.1-10B). The five refined baseline 
constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF design action level, indicating that the water 
quality trends observed in the HTW and GMA wells in 2008 are attributable to concentration 
fluctuations taking place beneath the facility and not to a potential leak from the facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of 15 constituents that will be monitored annually in all 4 monitoring horizons (LCS, LDS, 
HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of 
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
 
A.5.4.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 4 LCS took place in February. Table A.5.4−3 summarizes 
the annual LCS sampling results for Cell 4, along with the data collected in previous years. 
Table A.5.4–3 presents the non-refined baseline site-specific constituents that were monitored 
in 2008. Eleven of the twenty constituents listed in Table A.5.4–3 have been monitored eight or 
more times. Of those 11 constituents, all have been detected at least 25 percent of the time. 
 
The potential monitoring usefulness of 9 of the 11 constituents (alkalinity, calcium, chloride, 
iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in the 
Common Ion Study. Of the two remaining constituents (TDS and Technetium-99) TDS has been 
added to the monitoring program and will be sampled for in the LCS, LDS, HTW, and GMA 
wells of each cell in 2009. 
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Technetium-99 has been detected over 25 percent of the time in the Cell 4 LCS. Statistics 
conducted for Cell 1 on the potential usefulness of technetium-99 as a monitoring constituent for 
the OSDF indicated that it would not be a useful constituent at Cell 1. As described in the 
2009 revision of the GWLMP results from Cells 1, 2, and 3 are being applied to Cells 4 through 
8. This means that in 2009 technetium-99 will not be sampled for in the LDS, HTW, or GMA 
wells of Cells 4 through 8. Given the consistency of detects though seen in 2008 at Cells 4 
through 8, DOE will conduct a statistical analysis in 2009 for the usefulness of technetium-99 as 
a monitoring constituent at Cells 4 through 8 similar to the one conducted for Cells 1, 2, and 3. 
This exception is warranted given that technetium-99 is being detected rather consistently, and 
the extra effort could result in adding an additional useful constituent to the monitoring program 
for those cells. Results of the analysis will be reported in the 2009 SER. 
 
Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample, that was not going to 
be monitored in the LDS in 2009, the constituent was added for confirmatory monitoring 
in 2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study , the constituent will not be added for confirmatory monitoring. 
 
In 2008, technetium-99 was detected in the Cell 4 LCS. No detects were measured in 2007. If 
technetium-99 is detected in the Cell 4 LCS in 2009, it will be added to the constituent sampling 
list for the Cell 4 LDS beginning in 2010, pending the result of the statistical analysis discussed 
above. 
 
A.5.4.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 4 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 4 LDS took place in February.  
 
Results of the LDS sampling at Cell 4 in 2008 indicate that all of the initial baseline constituents 
that have been monitored in the Cell 4 LDS and detected at least 25 percent of the time are being 
monitored in the Cell 4 HTW and GMA wells in 2009. 
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Table A.5.4−1. Cell 4 – 2008 Monthly Liner Efficiencies  
 

Month 
Cell 4 

Apparent Liner Efficiency 
(%) 

January 100.00 

February 98.67 

March 98.67 

April 99.32 

May 98.76 

June 98.73 

July 98.98 

August 99.80 

September 98.76 

October 99.11 

November 99.18 

December 99.29 
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Table A.5.4−2. Summary Statistics For Cell 4 
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Table A.5.4−3. Cell 4 Annual LCS Sample Summary 
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.5−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.5−2). 

• Monthly liner efficiencies (refer to Table A.5.5−1). 

• HTW water yield (refer to Figure A.5.5−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.5−4 
and A.5.5−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.5.1 and 
Table A.5.5−2). 

• Concentration plots refined baseline constituents (refer to Section A.5.5.1 and 
Figures A.5.5−6A through A.5.5−10B). 

• Annual LCS monitoring results (refer to Section A.5.5.2 and Table A.5.5−3). 

• Annual LDS monitoring results (refer to Section A.5.5.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, all samples were collected for Cell 5 monitoring horizons. 
 
A.5.5.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored for at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.5-2) and concentration plots (Figures A.5.5-6A to A.5.5-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF design action level, indicating that the water 
quality trends observed in the HTW and GMA wells in 2008 are attributable to concentration 
fluctuations taking place beneath the facility and not to a potential leak from the facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of 15 constituents that will be monitored annually in all four monitoring horizons (LCS, 
LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of 
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
 
A.5.5.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 5 LCS took place in February. Table A.5.5-3 summarizes 
the annual LCS sampling results for Cell 5, along with the data collected in previous years. 
Table A.5.5-3 presents the non-refined baseline site-specific constituents that were monitored 
in 2008. Eleven of the constituents listed have been monitored eight or more times. Of those 
11 constituents, all have been detected at least 25 percent of the time. 
 
The potential monitoring usefulness of nine of the 11 constituents (alkalinity, calcium, chloride, 
iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in the 
Common Ion Study. Of the remaining constituents (TDS and Technetium-99) TDS has been 
added to the monitoring program and will be sampled for in the LCS, LDS, HTW, and GMA 
wells of each cell in 2009.  
 
Technetium-99 has been detected over 25 percent of the time in the Cell 5 LCS. Statistics 
conducted for Cell 1 on the potential usefulness of technetium-99 as a monitoring constituent for 
the OSDF indicated that it would not be a useful constituent at Cell 1. As described in the 2009 
revision of the GWLMP, results from Cells 1, 2, and 3 are being applied to Cells 4 through 8. 
This means that in 2009 technetium-99 will not be sampled for in the LDS, HTW, or GMA wells 
of Cells 4 through 8. Given the consistency of detects though seen in 2008 at Cells 4 through 8, 
DOE will conduct a statistical analysis in 2009 for the usefulness of technetium-99 as a 
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monitoring constituent at Cells 4 through 8 similar to the one conducted for Cells 1, 2, and 3. 
This exception is warranted given that technetium-99 is being detected rather consistently, and 
the extra effort could result in adding an additional useful constituent to the monitoring program 
for those cells. Results of the analysis will be reported in the 2010 SER. 
 
Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample that was not going to 
be monitored in the LDS in 2009, the constituent was added for confirmatory monitoring 
in 2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been addressed through the 
Common Ion Study, the constituent will not be added for confirmatory monitoring. 
 
Three constituents had detects in 2008 in the Cell 5 LCS, and are not being sampled for in the 
Cell 5 LDS in 2009 (barium, copper, and Technetium-99). Both barium and copper were 
addressed in the Common Ion Study. The conclusion from that report was that both constituents 
would not be useful monitoring constituents at Cell 5, because the concentrations measured in 
the different monitoring horizons are too similar.  
 
In 2008, technetium-99 was detected in the Cell 5 LCS. No detects were measured in 2007. If 
technetium-99 is detected in the Cell 5 LCS in 2009, technetium will be added to the constituent 
monitoring list for the Cell 5 LDS beginning in 2010, pending the results of the statistical 
analysis discussed above. 
 
A.5.5.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 5 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 5 LDS took place in February. 
 
Results of the LDS sampling at Cell 5 in 2008 indicate that all of the initial baseline constituents 
that have been monitored in the Cell 5 LDS and detected at least 25 percent of the time are being 
monitored in the Cell 5 HTW and GMA wells in 2009. 
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Table A.5.5−1. Cell 5 – 2008 Monthly Liner Efficiencies 
 

Month 
Cell 5 

Apparent Liner Efficiency 
(%) 

January 93.28 

February 93.68 

March 93.97 

April 93.92 

May 94.08 

June 94.33 

July 94.81 

August 94.73 

September 96.53 

October 96.25 

November 96.46 

December 96.85 
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Table A.5.5−2. Summary Statistics for Cell 5 
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Table A.5.5−3. Cell 5 Annual LCS Sample Summary Information 
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The following information is provided in this sub-attachment: 

• LCS monthly average accumulation volumes (refer to Figure A.5.6−1). 

• LDS monthly accumulation rates and precipitation (refer to Figure A.5.6−2). 

• Monthly liner efficiencies (refer to Table A.5.6−1). 

• HTW Water Yield (refer to Figure A.5.6−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.6−4 
and A.5.6−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.6.1 and 
Table A.5.6−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.6.1 and 
Figures A.5.6−6A through A.5.6−10B). 

• Annual LCS monitoring results (refer to Section A.5.6.2 Table A.5.6−3). 

• Annual LDS monitoring results (refer to Section A.5.6.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, the HTW in Cell 6 was dry in November. 
 
A.5.6.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.6-2) and concentration plots (Figures A.5.6-6A to A.5.6-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF facility design action level, indicating that 
the water quality trends observed in the HTW and GMA wells in 2008 are attributable to 
concentration fluctuations taking place beneath the facility and not to a potential leak from the 
facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of 15 constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for 
the facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of  
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site 
Disposal Facility (DOE 2008b) 

 
 
A.5.6.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 6 LCS took place in February. Table A.5.6-3 summarizes 
the annual LCS sampling results for Cell 6, along with the data collected in previous years. 
Table A.5.6-3 presents the non-refined baseline site-specific constituents that were monitored 
in 2008. Twelve of the constituents listed have been monitored eight or more times. Of those, 
11 have been detected at least 25 percent of the time.  
 
The potential monitoring usefulness of nine of the 11 constituents (alkalinity, calcium, chloride, 
iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in the 
Common Ion Study. Of the remaining two constituents (TDS and Technetium-99) TDS has been 
added to the monitoring program and will be sampled for in the LCS, LDS, HTW, and GMA 
wells of each cell in 2009.  
 
Technetium-99 has been detected over 25 percent of the time in the Cell 6 LCS. Statistics 
conducted for Cell 1 on the potential usefulness of technetium-99 as a monitoring constituent for 
the OSDF indicated that it would not be a useful constituent at Cell 1. As described in the 
GWLMP, results from Cells 1, 2, and 3 are being applied to Cells 4 through 8. This means that in 
2009, technetium-99 will not be sampled for in the LDS, HTW, or GMA wells of Cells 4 through 
8. Given the consistency of detects though seen in 2008 at Cells 4 through 8, DOE will conduct a 
statistical analysis in 2009 for the usefulness of technetium-99 as a monitoring constituent at 
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Cells 4 through 8 similar to the one conducted for Cells 1, 2, and 3. This exception is warranted 
given that technetium-99 is being detected rather consistently, and the extra effort could result in 
adding an additional useful constituent to the monitoring program for those cells. Results of the 
analysis will be made reported in the 2010 SER. 
 
Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample, that was not going to 
be monitored in the LDS in 2009, the constituent was added for confirmatory monitoring in 
2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study, the constituent will not be added for confirmatory monitoring. 
 
Three constituents had detects in 2008 in the Cell 6 LCS, and are not being monitored in the 
Cell 6 LDS in 2009 (barium, copper, and technetium-99). Both barium and copper were 
addressed in the Common Ion Report. The conclusion from that report was that both constituents 
would not be useful monitoring parameters at Cell 6, because the concentrations measured in 
different monitoring horizons are too similar. 
 
In 2008, technetium-99 was detected in the Cell 6 LCS. No detects were measured in 2007. If 
technetium 99 is detected in the Cell 6 LCS in 2009, it will be added to the constituent 
monitoring list for the Cell 6 LDS beginning in 2010, pending the result of the statistical analysis 
discussed above. 
 
A.5.6.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 6 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 6 LDS took place in February. 
 
Results of the LDS sampling at Cell 6 in 2008 indicate that all of the initial baseline constituents 
that have been monitored in the Cell 6 LDS and detected at least 25 percent of the time are being 
monitored in the Cell 6 HTW and GMA wells in 2009. 
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Table A.5.6−1. Cell 6 – 2008 Monthly Liner Efficiencies 

 

Month 
Cell 6 

Apparent Liner Efficiency 
(%) 

January 92.91 

February 100.00 

March 100.00 

April 96.30 

May 96.36 

June 95.82 

July 96.54 

August 96.78 

September 96.67 

October 97.83 

November 98.02 

December 97.77 
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Table A.5.6−2. Summary Statistics For Cell 6 
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Table A.5.6−3. Cell 6 Annual LCS Sample Summary 
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figures A.5.7−1). 

• LDS monthly accumulation volumes (refer to Figures A.5.7−2). 

• Monthly liner efficiencies (refer to Table A.5.7−1). 

• HTW water yield (refer to Figure A.5.7−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.7−4 
and A.5.7−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.7.1 and 
Table A.5.7−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.7.1, and 
Figures A.5.7−6A through A.5.7−10B). 

• Annual LCS monitoring results (refer to Section A.5.7.2 and Table A.5.7−3). 

• Annual LDS monitoring results (refer to Section A.5.7.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, all samples were collected for Cell 7 monitoring horizons. 
 
A.5.7.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.7-2) and concentration plots (Figures A.5.7-6A to A.5.7-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF design action level, indicating that the water 
quality trends observed in the HTW and GMA wells in 2008 are attributable to concentration 
fluctuations taking place beneath the facility and not to a potential leak from the facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of 15 constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for the 
facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of  

Each Cell in 2009 
Constituent Reason 

Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site Disposal 
Facility (DOE 2008b) 

 
 
A.5.7.2 LCS Monitoring Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 7 LCS took place in February. Table A.5.6-3 summarizes 
the annual LCS sampling results for Cell 7, along with the data collected in previous years. 
Table A.5.7-3 lists the non-refined baseline site specific constituents that were monitored in 
2008. Ten of the constituents have been monitored 8 or more times and detected at least 25 
percent of the time. Of these 10, the monitoring usefulness of nine of them (alkalinity, calcium, 
chloride, iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in 
the Common Ion Report. The tenth constituent is technetium-99. 
 
Technetium-99 has been detected over 25 percent of the time in the Cell 7 LCS. Statistics 
conducted for Cell 1 on the potential usefulness of technetium-99 as a monitoring constituent for 
the OSDF indicated that it would not be a useful constituent at Cell 1. As described in the 
2009 revision of the GWLMP, results from Cells 1, 2, and 3 are being applied to Cells 4 
through 8. This means that in 2009 technetium-99 will not be monitored in the LDS, HTW, or 
GMA wells of Cells 4 through 8. Given the consistency of detects though seen in 2008 at Cells 4 
through 8, DOE will conduct a statistical analysis in 2009 for the usefulness of technetium-99 as 
a monitoring constituent at Cells 4 through 8 similar to the one conducted for Cells 1, 2, and 3. 
This exception is warranted given that technetium-99 is being detected rather consistently, and 
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the extra effort could result in adding an additional useful constituent to the monitoring program 
for those cells. Results of the analysis will be made reported in the 2010 SER. 
 
Confirmatory Sampling in the LCS 
 
In 2009 confirmatory sampling procedures were modified in the GWLMP. Because confirmatory 
sampling identified in 2008 will take place in 2009, the modified procedure will be followed. 
Therefore, if a constituent was detected in the 2008 LCS sample, that was not going to be 
monitored in the LDS in 2009, the constituent was added for confirmatory monitoring in 2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Report, the constituent will not be added for confirmatory monitoring. 
 
Seven constituents (other than the ones identified above) had detects in 2008 in the Cell 7 LCS 
(barium, cobalt, copper, nickel, technetium-99, TDS, and zinc). As presented in the 2009 
revision of the GWLMP, cobalt nickel, TDS, and zinc will be sampled in the LDS, HTW, and 
GMA wells of Cell 7 in 2009. 
 
Of the remaining three constituents (barium, copper, and technetium-99), both barium and 
copper were addressed in the Common Ion Report. The report stated that barium would not be a 
useful monitoring constituent, because the concentrations measured in the different monitoring 
horizons of Cell 7 are too similar. The potential usefulness of copper, though, was not ruled out. 
Copper was identified as a potentially useful monitoring constituent from the LDS to the HTW at 
Cell 7. Monitoring for copper in the Cell 7 LCS and LDS will be conducted beginning in 2009. 
 
In 2008, technetium-99 was monitored three times in the Cell 7 LCS to confirm a detection that 
was measured in 2007 (February was 0.86 pCi/L, August was not detected, and November was 
1.61 pCi/L). As discussed above, a statistical analysis for technetium-99 is being conducted for 
Cell 7. It will be added to the constituent sampling list for the Cell 7 LDS beginning in 2010, 
pending the result of the statistical analysis discussed above. 
 
A.5.7.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 7 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 7 LDS took place in February.  
 
Results of the LDS sampling at Cell 7 in 2008 indicate that all of the initial baseline constituents 
that have been monitored in the Cell 7 LDS and detected at least 25 percent of the time are being 
monitored in the Cell 7 HTW and GMA wells in 2009. 
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Table A.5.7−1 Cell 7 – 2008 Monthly Liner Efficiencies 
 

Month 
Cell 7 

Apparent Liner Efficiency 
(%) 

January 92.38 

February 91.41 

March 92.85 

April 94.77 

May 93.23 

June 83.95 

July 92.53 

August 90.97 

September 93.46 

October 93.32 

November 95.23 

December 95.88 
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Table A.5.7−2. Summary Statistics For Cell 7 
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Table A.5.7−3. Cell 7 Annual LCS Sample Summary Information 
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The following information is provided in this sub-attachment: 

• LCS monthly accumulation volumes (refer to Figure A.5.8−1). 

• LDS monthly accumulation volumes (refer to Figure A.5.8−2). 

• Monthly liner efficiencies (refer to Table A.5.8−1). 

• HTW water yield (refer to Figure A.5.8−3). 

• GMA water levels and uranium concentrations versus time (refer to Figures A.5.8−4 
and A.5.8−5). 

• Summary statistics for refined baseline constituents (refer to Section A.5.8.1 and 
Table A.5.8−2). 

• Concentration plots for refined baseline constituents (refer to Section A.5.8.1 and 
Figures A.5.8−6A through A.5.8−10B). 

• Annual LCS monitoring results (refer to Section A.5.8.2, and Table A.5.8−3). 

• Annual LDS monitoring results (refer to Section A.5.8.3). 
 
Samples in 2008 were collected according to the frequencies described in the GWLMP. 
Constituent sampling lists are provided in Table 2−1, Table 2−2, and Table 2−3 of Appendix B 
of the GWLMP. In 2008, all samples were collected for Cell 8 monitoring horizons with the 
exception of the HTW. The HTW in Cell 8 was dry in August and November. 
 
A.5.8.1 Refined Baseline Monitoring Results 
 
As defined in the GWLMP, refined baseline constituents are those constituents that have been 
monitored at least eight times, and detected at least 25 percent of the time in the LCS, LDS, 
HTW, and GMA wells. Results from 2008 sampling are provided in a summary statistics table 
(Table A.5.8-2) and concentration plots (Figures A.5.8-6A to A.5.8-10B). The five refined 
baseline constituents are total uranium, boron, TOC, TOX, and sulfate.  
 
Flow in the LDS in 2008 was well below the OSDF design action level, indicating that the water 
quality trends observed in the HTW and GMA wells in 2008 are attributable to concentration 
fluctuations taking place beneath the facility and not to a potential leak from the facility. 
 
The 2009 revision of the GWLMP identifies the data evaluation techniques that will be used to 
further evaluate the association between water quality changes observed beneath the facility and 
the potential that they are being caused by a leak from the facility. Control charts will be added 
back to the program along with the use of bivariate plots. 
 
Beginning in January 2009, the refined baseline constituents will become a subset of a larger 
group of 15 constituents that will be monitored annually in all four monitoring horizons 
(LCS, LDS, HTW, and GMA wells) of each cell. Monitoring at the LCS will include all of the 
15 constituents listed below, as well as the rest of the initial baseline constituents defined for 
the facility. 
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Constituent Sampling List for the LDS, HTW, and GMA Wells of  
Each Cell in 2009 

Constituent Reason 
Boron Refined Baseline Parameter 
Sulfate Refined Baseline Parameter 

Uranium Refined Baseline Parameter 
TOC Refined Baseline Parameter 
TOX Refined Baseline Parameter 
Iron Common Ion Studya 

Manganese Common Ion Studya 
Sodium Common Ion Studya 
Lithium Common Ion Studya 
Arsenic Appendix I Statistical Analysis 
Cobalt Appendix I Statistical Analysis 
Nickel Appendix I Statistical Analysis 

Selenium Appendix I Statistical Analysis 
TDS Appendix I Statistical Analysis 
Zinc Appendix I Statistical Analysis 

a Also known as the Evaluation of Aqueous Ions in the Monitoring Systems of the On-Site Disposal 
Facility (DOE 2008b) 

 
 
A.5.8.2 LCS Sampling Results 
 
During active operations (pre-closure) Ohio Solid Waste Regulations (OAC 3745-27-19(M)(5)) 
require collection and analysis of leachate annually for Appendix I and PCB constituents listed in 
OAC 3745-27-10. The objective of the annual LCS sampling is to determine if the composition 
of the leachate within the facility is changing enough to impact monitoring activities beneath the 
facility. Even though active operations ended in 2006, this sampling continued in 2007 and 2008. 
 
In 2008, annual sampling of the Cell 8 LCS took place in February. Table A.5.8-3 summarizes 
the annual LCS sampling results for Cell 8, along with the data collected in previous years. 
Table A.5.8-3 lists the non-refined baseline site specific constituents that were monitored in 
2008. Ten of the constituents listed have been monitored at least 8 times and detected at least 
25 percent of the time. On these 10, the monitoring usefulness of 9 of them (alkalinity, calcium, 
chloride, iron, magnesium, manganese, nitrate/nitrite, potassium, and sodium) was addressed in 
the Common Ion Report. The remaining constituent is technetium-99. 
 
Technetium-99 has been detected over 25 percent of the time in the Cell 8 LCS. Statistics 
conducted for Cell 1 on the potential usefulness of technetium-99 as a monitoring constituent for 
the OSDF indicated that it would not be a useful constituent at Cell 1. As described in the 2009 
revision of the GWLMP, results from Cells 1, 2, and 3 are being applied to Cells 4 through 8. 
This means that in 2009 technetium-99 will not be monitored in the LDS, HTW, or GMA wells 
of Cells 4 through 8. Given the consistency of detects though seen in 2008 at Cells 4 through 8, 
DOE will conduct a statistical analysis in 2009 for the usefulness of technetium-99 as a 
monitoring constituent at Cells 4 through 8 similar to the one conducted for Cells 1, 2, and 3. 
This exception is warranted given that technetium-99 is being detected rather consistently, and 
the extra effort could result in adding an additional useful constituent to the monitoring program 
for those cells. Results of the analysis will be made reported in the 2010 SER. 
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Confirmatory Sampling in the LCS 
 
In 2009, confirmatory sampling procedures were modified in the GWLMP. Because 
confirmatory sampling identified in 2008 will take place in 2009, the modified procedure will be 
followed. Therefore, if a constituent was detected in the 2008 LCS sample, that was not going to 
be monitored in the LDS in 2009, the constituent was added for confirmatory monitoring in 
2009.  
 
Two consecutive detects for that constituent in the cell’s LCS will trigger monitoring for that 
constituent in the cell’s LDS during the next scheduled sampling event. However, if the 
usefulness of the constituent as a monitoring constituent has already been rejected through the 
Common Ion Study, the constituent will not be added for confirmatory monitoring. 
 
Six constituents (other than the ones identified above) were detected in 2008 in the Cell 8 LCS 
(barium, chromium, cobalt, copper, technetium-99, and TDS).  
 
As presented in the 2009 revision of the GWLMP, cobalt and TDS will be monitored in the LDS, 
HTW, and GMA wells of Cell 8 in 2009. It was reported in the Common Ion Study that barium 
would not be a useful monitoring parameter in Cell 8, because the concentrations measured in 
the different monitoring horizons of Cell 8 are too similar, so confirmatory monitoring for 
barium will not be conducted. Chromium was addressed in the Common Ion Study. The 
numerous non-detects for chromium do not make it a useful monitoring parameter. 
 
In the Common Ion Study copper was identified as a potentially useful monitoring constituent 
from the LDS to the HTW of Cell 8. Monitoring for copper in the Cell 8 LCS and LDS will be 
conducted beginning in 2009. 
 
In 2008, technetium-99 was detected in the Cell 8 LCS. A detect was also measured in 2007. As 
discussed above, a statistical analysis for technetium-99 is being conducted for Cell 8. It will be 
added to the constituent monitoring list for the Cell 7 LDS beginning in 2010, pending the result 
of the statistical analysis discussed above. 
 
A.5.8.3 LDS Monitoring Results 
 
In 2008, the LDS of Cell 8 was monitored for site-specific constituents listed in Table 2−1 of 
Appendix B of the GWLMP. The objective of the sampling was to determine if any initial 
baseline constituents, not on the refined baseline list, were present in the LDS. In 2008, sampling 
of the Cell 8 LDS took place in February.  
 
Results of the LDS sampling at Cell 8 in 2008 indicate that all of the initial baseline constituents 
that have been monitored in the Cell 8 LDS and detected at least 25 percent of the time are being 
monitored in the Cell 8 HTW and GMA wells in 2009. 
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Table A.5.8−1. Cell 8 – 2008 Monthly Liner Efficiencies 
 

Month 
Cell 8 

Apparent Liner Efficiency 
(%) 

January 96.18 

February 95.79 

March 95.57 

April 97.12 

May 96.75 

June 96.48 

July 97.05 

August 96.64 

September 96.97 

October 98.56 

November 97.39 

December 97.79 
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Table A.5.8−2. Cell 8 Data Summary For Constituents Detected Through 2008 
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Table A.5.8−3. Summary Statistics For Cell 8 
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