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1.0 Introduction

This report was prepared pursuant to Sections 1.2.1.6 and 1.3 of the Chemical Waste Landfill [CWL] Final Closure Plan and Postclosure Permit Application (CWL Closure Plan) (SNL/NM December 1992).  In compliance with a recent request by the New Mexico Environment Department (NMED) dated January 2009, this and all future quarterly reports will graphically present groundwater data for CWL contaminants of concern (COC) detected above minimum detection limits along with corresponding measured groundwater elevations (Bearzi January 2009).  These graphs will be in addition to the tabular form of results. The activities associated with the groundwater monitoring task are summarized as follows.

Sandia Corporation (Sandia) performed Fiscal Year 2010 (FY10) semi-annual groundwater sampling at the CWL, Sandia National Laboratories/New Mexico (SNL/NM) (Figure A-1) from October 12 to 23, 2009.  CWL groundwater sampling is required by the interim status standards of the Resource Conservation and Recovery Act contained in Title 40 of the Code of Federal Regulations (CFR), Part 265, Subpart F, and the State of New Mexico Hazardous Waste Management Regulations.  This groundwater sampling event was conducted in conformance with procedures outlined in the Sampling and Analysis Plan for Groundwater Assessment Monitoring at the Chemical Waste Landfill, Appendix G, Revision 4 of the CWL Closure Plan (Appendix G of the CWL Closure Plan) (SNL/NM December 1992).  

In March 1998, the NMED approved eliminating chlorinated dioxins, furans, and pesticides from the Appendix IX list of constituents for CWL groundwater monitoring (Dinwiddie March 1998).  In May 2000, the NMED approved the following changes to Appendix G of the CWL Closure Plan (Bearzi May 2000): 
· Biannual frequency (every other year) for agreed upon Appendix IX constituents including volatile organic compounds (VOC), semi-volatile organic compounds (SVOC), chlorinated herbicides, polychlorinated biphenyls (PCB), total cyanide, sulfides, dissolved chromium, and total metals plus iron.
· Semi-annual frequency (twice a year) for Appendix IX VOC and Appendix IX metals.
This report describes groundwater sampling activities and presents analytical results from the first FY10 semi-annual groundwater assessment monitoring period.  In October 2009, groundwater samples were collected from monitoring wells (MW) (CWL‑MW2BL, CWL-MW4, CWL-MW5L, CWL-MW5U, CWL-MW6L, and CWL-MW6U) (Figure A-2).  These samples were analyzed for the required 40 CFR 264 (Appendix IX) constituents: VOCs, SVOCs, chlorinated herbicides, PCBs, total cyanide, sulfides, dissolved chromium, and total metals plus iron.  The NMED Department of Energy (DOE) Oversight Bureau (OB) participated in the October 2009 sampling event and received split samples from four CWL monitoring wells (CWL-MW2BL, CWL-MW4, CWL-MW5L, and CWL-MW6L).  The split samples were sent to a different laboratory for analysis of various Appendix IX constituents as determined by the NMED DOE OB.  Additional samples for total uranium and PCB congeners were requested by the NMED DOE OB at the four CWL wells.  To ensure a consistent level of quality assurance for these analyses, SNL/NM also collected samples for total uranium and PCB congeners at these four CWL monitoring wells.  These additional analyses are not required by Appendix G of the CWL Closure Plan (SNL/NM December 1992).  The NMED DOE OB split sampling results are presented in a separate report and are not included in this report.
During October 2009, groundwater samples were not collected from background monitoring (BW) wells CWL-BW3 and CWL-BW4A, and monitoring wells CWL-MW1A, CWL-MW2BU, and CWL-MW3A.   CWL-BW3, CWL-BW4A, and CWL-MW2BU could not be sampled due to insufficient volume of groundwater within the well screen interval.  These three wells were purged to dryness prior to obtaining water quality measurements and appropriate representative sample volume.  CWL-MW1A and CWL-MW3A were not sampled because these wells are dry and were partially filled with sediment during the Vapor Extraction (VE) Voluntary Corrective Measure (VCM) while being used as VE wells, and cannot be restored for the purpose of compliance groundwater monitoring.  

Three of the monitoring wells (CWL-MW2B, CWL-MW5, and CWL-MW6) are multi-completion wells with two separate polyvinyl chloride casing and screen intervals.  One is screened across the water table, and the other is screened at an interval approximately 30 feet below the water table.  The wells screened across the water table are designated as CWL-MW2BU, CWL‑MW5U, and CWL‑MW6U to indicate the upper (“U”) screened well completions.  The wells screened below the first water-bearing zone are designated CWL-MW2BL, CWL-MW5L, and CWL-MW6L to indicate the lower (“L”) screened well completions. Further discussion of the completion of these wells is presented in the CWL Groundwater Assessment Report (SNL/NM October 1995).  The following sections provide descriptions of the field methods used and a discussion of the analytical and quality control (QC) results.  
2.0 Field Methods and Measurements

The semi-annual groundwater sampling field measurements were collected in conformance with Appendix G of the CWL Closure Plan (SNL/NM December 1992).  Groundwater monitoring was performed according to Appendix G of the Closure Plan and updated SNL/NM Environmental Restoration Project field operating procedures (FOP) (SNL/NM November 1995, September 1996, and February 1997).  
2.1 Groundwater Elevation Determinations

Groundwater elevations at the CWL wells were determined using a Solinst( water level indicator prior to purging activities.  Measurements were taken in accordance with FOP 95‑02, A Technical Procedure for the Measurement of Static Water Levels (SNL/NM November 1995) until three replicate measurements agreed to within 0.05 foot of each other.  The portion of the well sounder in contact with the groundwater was decontaminated between measurements at different wells (SNL/NM February 1997).  During October 2009, SNL/NM verified that monitoring wells CWL-MW1A and CWL-MW3A are dry.  Table A-1 summarizes the depth-to-water measurements for all CWL wells, and Attachment A provides complete field measurement information.  Plots A-1 to A-9, graphically display water level measurements obtained from CWL monitoring wells between October 2004 and October 2009.  
2.2 Well Evacuation

A Bennett Company groundwater sampling system was used to collect groundwater samples from all wells, except small-diameter wells (less than 2 inches).  Because CWL-MW5L and CWL-MW6L are small-diameter wells (less than 2 inches), dedicated sampling systems manufactured by QED Environmental Systems, Inc. are used to collect samples.  Prior to sample collection, each monitoring well was purged to remove stagnant well casing water.  More than one day was required to complete purging and sampling at CWL‑MW5U and CWL-MW6U, due to the slow recharge rate of the monitoring wells.  Monitoring wells purged to dryness were allowed to recover before sampling to ensure the most representative groundwater sample possible given the low yield of these wells.  CWL-MW2BL and CWL-MW4 were purged a minimum of three well-bore volumes prior to sampling.  CWL‑MW5L and CWL-MW6L were purged a minimum of two tubing water volumes prior to sampling.   

Collection of field analytical measurements and groundwater samples was performed in accordance with procedures described in FOP 94-48, Sampling Groundwater Monitoring Wells (SNL/NM September 1996), consistent with the requirements of Appendix G of the CWL Closure Plan (SNL/NM December 1992).  Groundwater temperature, specific conductance (SC), and potential of hydrogen (pH) were measured using a YSITM Model 620 Water Quality Meter.  Turbidity was measured with a HachTM Model 2100P portable turbidity meter.  Groundwater stability is considered acceptable when measurements are within 5 nephelometric turbidity units, 0.2 pH units, and 0.2 degrees Celsius, and SC is within 1 percent or 10 micromhos per centimeter (whichever is greater).  Monitoring wells CWL-MW2BL, CWL-MW4, CWL-MW5L, and CWL-MW6L were purged until three stable measurements of turbidity, temperature, SC, and pH were obtained.  All purged water was placed into 55-gallon containers and stored at the Building 9925 waste accumulation area pending the results of the analyses.  Table A-2 summarizes average pumping rates, pumping duration, and well discharge volumes for each well sampled.  Table A-3 summarizes temperature, pH, SC, and turbidity measurements.  Field Measurement Logs in Attachment A document well purging and water quality measurements.
2.3 Groundwater Sample Collection 

All groundwater samples were collected directly from the sample discharge tube into laboratory-prepared sample containers.  Chemical preservatives for samples intended for chemical analyses were added to the sample containers at the laboratory prior to shipment to SNL/NM.

Table A-4 presents the sample number assigned to each sample.  Table A-5 summarizes the analyses performed, analytical methods, sample containers, preservatives, and holding time requirements.  Section 3.0 of this report summarizes the analytical results.  Analysis Request/Chain-of-Custody documentation for all samples submitted for analyses are presented in Attachment B and filed in the SNL/NM Customer Funded Records Center.
2.4 Pump Decontamination

A Bennett Company groundwater sampling system was used to collect groundwater samples from all wells, except for CWL-MW5L and CWL-MW6L.  The sampling pump and tubing bundle were decontaminated prior to installation in monitoring wells according to procedures described in FOP 94-26, General Equipment Decontamination (SNL/NM February 1997).  Two equipment blank (EB) or rinsate samples were collected to verify the effectiveness of the equipment decontamination process.  These samples were collected and analyzed prior to sampling CWL-MW2BL and CWL-MW5U, and results are discussed in section 4.1.1 of this report.
3.0 Analytical Results

Groundwater samples collected for analysis of VOCs, SVOCs, chlorinated herbicides, PCBs, total cyanide, sulfides, dissolved chromium, and metals were submitted to General Engineering Laboratories, Inc. in Charleston, South Carolina.  Samples for PCB Congeners were submitted to Cape Fear Analytical located in Wilmington, North Carolina.  Tables A-6 to A-11 summarize the chemical parameters, laboratory method detection limits (MDL), and U.S. Environmental Protection Agency (EPA) maximum contaminant levels (MCL) for drinking water supplies.  Tables A-12 to A-14 summarize all analytes detected in samples collected from CWL groundwater monitoring wells during the first FY10 semi-annual sampling event.  All chemical analytical results are compared to EPA MCLs for drinking water supplies.  Analytical reports, including the results of the analyses, analytical methods, quantitation limits, dates of analysis, and results of QC analyses, are filed in the SNL/NM Customer Funded Records Center.
No VOCs, SVOCs, chlorinated herbicides, PCBs, or PCB congeners were detected at concentrations exceeding the associated MCL.   No VOCs were detected in any sample except for acetone, chloroform, toluene, and trichloroethene (TCE).  Acetone and chloroform were detected below the laboratory practical quantitation limits (PQL) in CWL-MW5L at concentrations of 3.68 micrograms per liter (g/L) and 0.449 g/L, respectively.  Toluene was detected below the MCL of 1,000 g/L in the samples from CWL-MW5U (sample and duplicate sample) at concentrations 1.06 g/L and 1.12 g/L.  TCE was detected below the MCL of 5.0 g/L in the groundwater samples from CWL-MW5L, CWL-MW5U, CWL-MW5U duplicate sample, CWL-MW6L, and CWL-MW6U at concentrations of 0.945 g/L, 0.910 g/L, 0.930 g/L, 0.270 g/L, and 0.305 g/L, respectively.  TCE in all samples were detected below the laboratory PQL.  No SVOCs were detected above associated laboratory MDLs, except bis(2-Ethylhexyl) phthalate.  This compound was detected below the MCL of 6.0 g/L in CWL-MW6L at 2.46 g/L, and in CWL-MW6U at 2.05 g/L.  Chlorinated herbicides or PCB were not detected above associated laboratory MDLs in any groundwater sample.  Additional samples were collected for PCB congeners at CWL-MW2BL, CWL-MW4, CWL-MW5L, and CWL-MW6L to duplicate the analyses performed by the NMED DOE OB.  No PCB congeners were detected above laboratory PQLs from groundwater samples collected at these four CWL monitoring wells.  Table A-12 summarizes the detected VOCs, SVOCs, chlorinated herbicides, PCBs, and PCB congeners.  Plots A-10 to A-13 display TCE results.
No total metal parameters were detected above established regulatory limits in any groundwater sample.  Chromium was detected below the MCL of 0.10 milligrams per liter (mg/L) in CWL-MW4 at a concentration of 0.0131 mg/L.  Nickel was detected above the laboratory MDL in all environmental groundwater samples.  Detected nickel concentrations ranged from 0.00147 mg/L at CWL-MW6L to 0.456 mg/L at CWL-MW4.  There in not an established MCL for nickel.  In general, chromium and nickel results from CWL-MW4 groundwater sample correlate to increased field turbidity measurements.  CWL-MW4 is also constructed with a stainless steel well screen.  Additional samples were collected for total uranium at CWL-MW2BL, CWL-MW4, CWL-MW5L, and CWL-MW6L to duplicate the analyses performed by the NMED DOE OB.  Uranium was reported below the MCL of 0.03 mg/L, at concentrations ranging from 0.0131 mg/L at CWL-MW4 to 0.0163 mg/L at CWL-MW2BL.  Table A-13 summarizes the total metal concentrations for all groundwater samples collected during the first FY10 semi-annual sampling event at the CWL.  Plots A-14 to A-20 display detected chromium and nickel results.  
Table A-14 presents dissolved chromium, total cyanide, and sulfide results from all groundwater samples collected during the first FY10 semi-annual sampling event.  No parameters were detected above EPA MCLs from any CWL groundwater sample.  
4.0 Quality Control

Field and laboratory QC samples were prepared to determine the accuracy of the methods used and to detect inadvertent sample contamination that may have occurred during the sampling and analysis process.  The following sections discuss each sample type.
4.1 Field QC Samples
Field QC samples included EB, environmental duplicate, field blank (FB), and trip blank (TB) samples.  The field QC samples were submitted for analysis along with the groundwater samples in accordance with QC procedures specified in Appendix G of the CWL Closure Plan (SNL/NM December 1992).
4.1.1 EB Samples
Two EB or rinsate samples were collected to verify the effectiveness of the equipment decontamination process.  These samples were collected and analyzed prior to sampling CWL-MW2BL and CWL-MW5U.  Table A-15 summarizes detected parameters from both EB samples.  The EB samples were analyzed for all parameters.  Detected analytes included 2-butanone, bromodichloromethane, chloroform, dibromochloromethane, bis (2-Ethylhexyl) phthalate, and copper.  If any parameters were detected in associated environmental samples at concentrations less than five times the EB result, then the environmental sample was qualified as not detected during data validation.  Chloroform was qualified as not detected in CWL-MW2BL groundwater samples.  Copper was qualified as not detected in CWL-MW2BL and CWL-MW5U samples.

4.1.2 Duplicate Environmental Samples
Two duplicate environmental samples were collected and analyzed for all parameters in order to determine the overall reproducibility of the sampling and analysis process.  The duplicate sample was collected at CWL-MW2BL and CWL-MW5U immediately after the original environmental samples in order to reduce variability caused by time and/or sampling mechanics.
Relative percent difference (RPD) calculations between duplicate samples were performed for all analytes.  Table A-16 summarizes the results of the duplicate sample analyses and calculated RPD values.  The results show that sampling and analysis precision was in conformance with Appendix G of the CWL Closure Plan requirements for all measured parameters.
4.1.3 Field Blank Samples
Two FB samples were collected for VOCs to assess whether contamination of the samples resulted from ambient field conditions.  The FB samples were prepared by pouring deionized water into sample containers at the CWL-MW2BL and CWL-MW5U sample collection point to simulate the transfer of environmental samples from the sampling system to the sample container.   No VOCs were detected above laboratory MDLs in either FB sample, except acetone, bromodichloromethane, chloroform, and dibromochloromethane.  No corrective action was necessary for acetone, bromodichloromethane, and dibromochloromethane, since these compounds were not detected in the associated environmental samples.  Chloroform was qualified as not detected in CWL-MW2BL samples during data validation since this compound was detected at concentrations less than five times the blank concentration.  
4.1.4 Trip Blanks

TB samples are submitted whenever samples are collected for VOC analysis to assess whether contamination of the samples has occurred during shipment and storage.  TB samples consist of laboratory reagent grade water with hydrochloric acid preservative contained in 40‑milliliter VOC vials prepared by the analytical laboratory, which accompany the empty sample containers supplied by the laboratory.  TBs were brought to the field and accompanied each VOC sample shipment.  A total of eight TBs were submitted with the samples discussed in this report.  No VOCs were detected above laboratory MDLs in any TB sample.  
4.2 Laboratory QC

Internal laboratory QC analyses performed included method blank, laboratory control sample, matrix spike, matrix spike duplicate, and surrogate spike analyses.  All laboratory data were reviewed and qualified in accordance with AOP [Administrative Operating Procedure] 00-03, Revision 2, Data Validation Procedure for Chemical and Radiochemical Data (SNL/NM July 2007).  Although some analytical results were qualified as not detected or as estimated values during the data validation process, no significant data quality problems were noted for any CWL groundwater sample.  Data validation reports associated with the first FY10 semi-annual groundwater sampling event are provided in Attachment C.  
4.3 Variances and Nonconformances 

Variances and nonconformances from requirements in Appendix G of the CWL Closure Plan (SNL/NM December 1992) are identified as follows:  
· CWL-MW1A and CWL-MW3A are no longer sampled, since 1998 these wells do not contain water.  The wells partially filled with sediment during the VE VCM and have not recovered.  SNL/NM personnel lowered a water level meter to verify that these wells are dry.

· No samples were collected from CWL-BW3, CWL-BW4A, or CWL-MW2BU.  In October 2009, these wells did not produce enough water to collect a representative sample.  NMED was notified by SNL/NM personnel.  

· CWL-MW5U and CWL-MW6U were purged to dryness, allowed to recover, and then sampled to collect the most representative groundwater sample possible given the low yield of these wells.
· CWL-MW5L and CWL-MW6L were sampled using dedicated sampling systems manufactured by QED Environmental Systems, Inc.
· COCs detected above minimum detection limits, and water levels are presented in graphical form as requested by NMED (Bearzi January 2009).

· The NMED DOE OB was on-site and collected sample splits for VOCs, SVOCs, total metals, dissolved chromium, and total cyanide at monitoring wells CWL-MW2BL, CWL-MW4, CWL-MW5L, and CWL-MW6L.  The NMED DOE OB also collected additional samples for total uranium and PCB congeners at these four locations.  Results from NMED DOE OB samples are not included in this report.

5.0  Summary

In October 2009, samples were collected from CWL monitoring wells (CWL-MW2BL, CWL-MW4, CWL-MW5L, CWL‑MW5U, CWL-MW6L, and CWL-MW6U) and were analyzed for 40 CFR 264 (Appendix IX) VOCs, SVOCs, chlorinated herbicides, PCBs, total metals plus iron, total cyanide, sulfides, and dissolved chromium.  Additional samples were collected for total uranium and PCB congeners at selected well locations to duplicate NMED DOE OB analyses.  No analytes were detected at concentrations exceeding the associated EPA MCLs from any CWL groundwater samples.  
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