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Figure 6.  Ground water tritium activities (pCi/L) in the first water-bearing zone at 

Site 300 Pit 6, second quarter 2012. 
 
Ground water tritium activity.  Figure 6 presents the distribution of tritium activities for the 
shallow water-bearing zone wells sampled during the second quarter of 2012.  Less than half the 
wells at Pit 6 are sampled during second quarter (first and third are the primary sampling 
quarters), and therefore, tritium activities are not contoured during this quarter.  The tritium 
activities in ground water from all wells sampled during the second quarter of 2012 are listed in 
Table B-3.  Tritium activities detected during the second quarter of 2012 were similar to those 
detected during the first quarter of 2012.  This quarter, tritium activities in the first water bearing 
zone north of the fault zone in excess of the 3.7 Bq/L (100 pCi/L) detection limit were found in 
one ground water sample, from W-PIT6-1819, at 5.8 Bq/L (156 pCi/L).  Prior to the second 
quarter of 2012, tritium activities in W-PIT6-1819 ground water ranged from < 100 pCi/L to 
295 pCi/L.  This quarter, within the fault zone, tritium was detected in the first water-bearing 
zone in samples from two wells, K6-19, at 8.5 Bq/L (230 pCi/L) and K6-01S, at 4.1 Bq/L 
(112 pCi/L). 
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Tritium was not detected at or above the 740 Bq/L (20,000 pCi/L) MCL or the 14.8 Bq/L 
(400 pCi/L) State PHG in samples from any wells in the Pit 6 area.  Tritium activities were 
below the detection level of 3.7 Bq/L (100 pCi/L) in the monthly ground water samples obtained 
during the second quarter of 2012 from the off-site CARNRW wells. 

 
Figure 7. Ground water perchlorate concentrations (µg/L) in the first water-bearing zone 

at Site 300 Pit 6, second quarter 2012. 
 
Ground water perchlorate concentrations.  A map showing second quarter 2012 perchlorate 
concentrations in ground water samples collected from the shallow water-bearing zone is 
presented in Figure 7.  Ground water perchlorate data for the second quarter of 2012 are listed in 
Table B-4.  During the second quarter of 2012, perchlorate was not detected in any Pit 6 samples 
at concentrations above the 4 µg/L detection limit.  Perchlorate concentrations in Pit 6 ground 
water have decreased significantly from the historical maximum of 65 µg/L in 1998.  
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Figure 8. Ground water nitrate concentrations (mg/L) in the first water-bearing zone at 

Site 300 Pit 6, second quarter 2012. 
 
Ground water nitrate concentrations.  A map showing second quarter 2012 nitrate 
concentrations in the shallow water-bearing zone at Pit 6 is presented in Figure 8.  Ground water 
nitrate data for the second quarter of 2012 are listed in Table B-4.  During the second quarter of 
2012, nitrate was not detected above the 45 milligram per liter (mg/L) MCL in samples from any 
wells in the Pit 6 area.  Well K6-23 has historically yielded nitrate concentrations above the 
MCL; however, this well was not sampled this quarter (typically sampled first and third 
quarters).  Last quarter (first quarter 2012), K6-23 yielded a nitrate concentration of 150 mg/L, 
below the 228 mg/L historical maximum nitrate concentration detected in this well at Pit 6.  
Well K6-23 is located adjacent to the Building 899 septic system, which is a potential source of 
the nitrate.  The maximum second quarter 2012 nitrate concentration in monthly samples from 
the four CARNRW offsite water-supply wells (CARNRW1, CARNRW2, CARNRW3, and 
CARNRW4) was 2.9 mg/L in the May 2012 sample from CARNRW2.  
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Inspection and Maintenance Summary 
On May 2, 2012, the annual Pit 6 engineering inspection was performed by an independent 
contractor, Abri Engineering (Appendix F).  This annual inspection noted that the pit cap and 
drainage structures continue to function properly, and the vegetation cover and drainage systems 
are in proper operating condition.  A few maintenance suggestions are noted such as removal of 
minor vegetation debris from the drainage ditch as well as suggested filling of several small 
animal burrows that are greater than six inches in diameter.  All of these minor repairs have been 
completed by LLNL staff. 



UCRL-AR-132057-12-2 
 

LLNL Site 300 Compliance Monitoring Program for the CERCLA-Closed Pit 6 Landfill 
Second Quarter Report of 2012 

 
 

ESH-EFA-WQ-12-2667 – BS/RB:rtd 15 

References 
Berry, T. (1996), Addendum to the Pit 6 Engineering Evaluation/Cost Analysis, Lawrence 

Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-113861 Add.). 

Blake, R.G., and J.E. Valett (2012), LLNL Experimental Test Site 300 Compliance Monitoring 
Program for the CERCLA-Closed Pit 6 Landfill First Quarter Report 2012, Lawrence 
Livermore National Laboratory, Livermore, CA (UCRL-AR-132057-12-1). 

California Code of Regulations (CCR), Title 23, Division 3, Chapter 15, Section 2550.7. 
Campbell, C.G., and M.J. Taffet (2007), LLNL Experimental Test Site 300 Compliance 

Monitoring Program for the CERCLA-Closed Pit 6 Landfill Annual Report 2006, Lawrence 
Livermore National Laboratory, Livermore, CA (UCRL-AR-10191-06-4). 

Devany, R., et al. (1994), Final Feasibility Study for the Pit 6 Operable Unit, Lawrence 
Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-113861). 

Dibley, V., L. Ferry, S. Gregory, L. Hall, V. Madrid, L. Martello, E. Shiroma, M. Taffet, and 
K. Wells (2009), Compliance Monitoring Plan and Contingency Plan for Environmental 
Restoration at Lawrence Livermore National Laboratory, Site 300, Lawrence Livermore 
National Laboratory, Livermore, CA (LLNL-AR-411239). 

Ferry, L., T. Berry, and D. MacQueen (1998), Final Post-Closure Plan for the Pit 6 Landfill 
Operable Unit, Lawrence Livermore National Laboratory, Site 300, Lawrence Livermore 
National Laboratory, Livermore, CA (UCRL-AR-128638). 

Ferry, L., R. Ferry, W. Isherwood, R. Woodward, T. Carlsen, Z. Dimer, R. Qadir, and M. Dresen 
(1999), Final Site-Wide Feasibility Study for Lawrence Livermore National Laboratory, Site 
300, Lawrence Livermore National Laboratory, Livermore, CA (UCRL-AR-132609). 

Ferry, L., R. Ferry, M. Dresen, and T. Carlsen (2002), Compliance Monitoring Plan/Contingency 
Plan for Interim Remedies at Lawrence Livermore National Laboratory, Site 300, Lawrence 
Livermore National Laboratory, Livermore, CA (UCRL-AR-147570). 

Ferry, L., M. Dresen, Z. Demir, C. Dibley, V. Madrid, M. Taffet, S. Gregory, J. Valett, 
M. Denton (2006), Final Site-Wide Remediation Evaluation Summary Report for Lawrence 
Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-220391). 

Gallegos, G. M. (Ed.) (2012), Environmental Monitoring Plan, Lawrence Livermore National 
Laboratory, Livermore, Calif. (UCRL-ID-106132 Rev. 6). 

Galles, H.L., to S. Timm (1998), Letter:  Statistically Significant Evidence for a Release of 
 1,2-Dichloroethane from Pit 6 (WGMG98:282, October 13, 1998). 

Goodrich, R., and G. Lorega (2009), LLNL Livermore Site and Site 300 Environmental 
Restoration Project Standard Operating Procedures (SOPs), Lawrence Livermore National 
Laboratory, Livermore, CA (UCRL-MA-109115 Rev. 13). 



UCRL-AR-132057-12-2 
 

LLNL Site 300 Compliance Monitoring Program for the CERCLA-Closed Pit 6 Landfill 
Second Quarter Report of 2012 

 
 

ESH-EFA-WQ-12-2667 – BS/RB:rtd 16 

Goodwin, S., to S. Timm (2007), Letter:  Statistically Significant Evidence for a Release of 
Trichloroethene (TCE) from Lawrence Livermore National Laboratory Experimental Test 
Site (Site 300) Pit 6 (WGMG07-109, September 11, 2007). 

Jackson, C.S., to S. Timm (2008), Letter:  Statistically Significant Evidence for a Release of 
Total Uranium from Lawrence Livermore National Laboratory Experimental Test Site 
(Site 300) Pit 6 (WGMG07-109, February 21, 2008). 

Raber, E., to T. Park, K. Setian, and S. Timm (2002), Letter:  Statistically Significant Evidence 
for a Release of Perchlorate from Lawrence Livermore National Laboratory Experimental 
Test Site (Site 300) Pit 6 (WGMG02:182, November 8, 2002). 

Raber, E., to T. Park, K. Setian, and S. Timm (2004), Letter:  Statistically Significant Evidence 
for a Release of Perchlorate from Lawrence Livermore National Laboratory Experimental 
Test Site (Site 300) Pit 6 (WGMG04:055, May 10, 2004). 

U.S. Department of Energy (DOE) (2001), Interim Site-Wide Record of Decision for Lawrence 
Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-138470). 

U.S. Department of Energy (DOE) (2008), Site-Wide Record of Decision for Lawrence 
Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-236665). 

Webster-Scholten, C.P. (Ed.) (1994), Final Site-Wide Remedial Investigation Report, Lawrence 
Livermore National Laboratory, Site 300, Lawrence Livermore National Laboratory, 
Livermore, CA (UCRL-AR-108131). 



UCRL-AR-132057-12-2 
 

LLNL Site 300 Compliance Monitoring Program for the CERCLA-Closed Pit 6 Landfill 
Second Quarter Report of 2012 

 
 

ESH-EFA-WQ-12-2667 – BS/RB:rtd 17 

Acknowledgments 
The compliance monitoring program for Pit 6 could not be conducted without the dedicated 
efforts of many people.  Eric Walter coordinated the sampling activities.  Mario Silva sampled 
the monitoring wells and packaged the samples for shipment to the off-site analytical 
laboratories.  Off-site analytical support was provided by BC Laboratories, Inc., Caltest 
Analytical Laboratory, and Gel Laboratory.  Suzie Chamberlain performed quality reviews and 
data table preparation.  Rosanne Depue provided essential administrative assistance.  We thank 
Leslie Ferry of ERD, and Dawn Chase and Shari Brigdon from Site 300 for their review and 
cooperation in this effort.  A draft of this report was reviewed by LLNL peers whose suggestions 
for improvements are incorporated. 



UCRL-AR-132057-12-2 
 

LLNL Site 300 Compliance Monitoring Program for the CERCLA-Closed Pit 6 Landfill 
Second Quarter Report of 2012 

 
 

ESH-EFA-WQ-12-2667 – BS/RB:rtd 18 

Abbreviations and Acronyms 

Bq becquerel (international unit of radioactivity equal to 27 pCi) 
CAMP Corrective Action Monitoring Program 
CCR California Code of Regulations 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
Cis-1,2-DCE Cis-1,2-dichloroethene 
CL concentration limit (background concentration of a chemical) 
CVRWQCB Central Valley Regional Water Quality Control Board 
DMP Detection Monitoring Program 
DOE U.S. Department of Energy 
DTSC California Department of Toxic Substances Control 
DUP duplicate sample 
EPA U.S. Environmental Protection Agency 
ERD LLNL Environmental Restoration Department 
ft foot (used as a measure of elevation above MSL) 
GWE ground water elevation in feet above MSL 
km kilometer 
km2 square kilometer 
L liter 
LLNL Lawrence Livermore National Laboratory 
m meter 
m2 square meter 
MCL maximum contaminant level (for drinking water) 
MSL mean sea level (datum for elevation measurements) 
mg milligram 
µg microgram 
pCi picocurie (unit of radioactivity) 
PHG California State Public Health Goal (PHG) 
PE Professional Engineer 
QA quality assurance 
RL reporting limit (contractual concentration near zero) 
RPM remedial project manager 
RTN routine sample 
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Site 300 Experimental Test Site, LLNL 
SL Statistically-determined concentration limit 
SOP standard operating procedure 
TCE trichloroethene 
TDS total dissolved solids 
Tnbs1 Neroly Formation lower blue sandstone unit 
VOC volatile organic compound 
yr year 
 








































































