
Executive Summary
Section IV.B of the Compliance Order on Consent (the Order), between the New Mexico Environment Department (NMED), the U.S. Department of Energy (DOE), and Sandia Corporation (Sandia) for Sandia National Laboratories/New Mexico (SNL/NM), effective on April 29, 2004, stipulates that a select group of groundwater monitoring wells be sampled for perchlorate at SNL/NM (NMED April 2004).  This report summarizes the perchlorate screening monitoring completed during the fourth quarter of Calendar Year 2008 (CY2008) and the first quarter of CY2009 (October 2008 through March 2009) in response to the requirements of the Order.  

During the fourth quarter of CY2008, groundwater samples were collected from MWL-BW2, MWL-MW7, MWL-MW8, and MWL-MW9; and during the first quarter of CY2009, groundwater samples were collected from CYN-MW6, MWL-BW2, MWL-MW7, MWL-MW8, and MWL-MW9. 

CYN-MW6 is one of the seven wells in the Burn Site Groundwater monitoring well network.  MWL-BW2 is the recently installed (January 2008) background well; and MWL-MW7, MWL-MW8, and MWL-MW9 are the recently installed (May 2008) downgradient wells at the Mixed Waste Landfill.  The Order requires that new wells be sampled for perchlorate for a minimum of four quarters.  During this reporting period MWL-MW7, MWL-MW8, and MWL-MW9 were sampled for the second and third times; MWL-BW2 was sampled for the third and fourth times; and CYN-MW6 was sampled for the twelfth time.  All samples were submitted to General Engineering Laboratories (GEL) for perchlorate analysis using U.S. Environmental Protection Agency (EPA) Method 314.0 (EPA November 1999).

No perchlorate was detected in the environmental samples from MWL-BW2, MWL-MW7, MWL-MW8, and MWL-MW9 at a method detection limit of 4 micrograms per liter (g/L).  The environmental sample from CYN-MW6 revealed perchlorate at a concentration of 7.24 g/L in March of 2009.  The source for the perchlorate in the groundwater at CYN-MW6 is unknown although a natural source may be present.  Because perchlorate concentrations in monitoring well CYN-MW6 have exceeded the screening level, DOE/Sandia initiated a negotiation process with the NMED (SNL/NM March 2007) to determine the frequency of continued monitoring.  In November 2008, DOE/Sandia received approval from NMED to discontinue quarterly monitoring and proceed with semiannual sampling for perchlorate at CYN-MW6 and semiannual reporting of all perchlorate results (NMED November 2008).
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Section III: Perchlorate Screening Semiannual Monitoring Report

Fourth Quarter of Calendar Year 2008 and First Quarter of 

Calendar Year 2009 (October 2008 through March 2009)

1.0 Introduction

Section IV.B of the Compliance Order on Consent (the Order), between the New Mexico Environment Department (NMED), the U.S. Department of Energy (DOE), and Sandia Corporation (Sandia) for Sandia National Laboratories/New Mexico (SNL/NM), effective on April 29, 2004, stipulates that a select group of groundwater monitoring wells be sampled for perchlorate at SNL/NM (NMED April 2004).  This report summarizes the perchlorate screening monitoring completed during the fourth quarter of Calendar Year 2008 (CY2008) and first quarter of CY2009 (October 2008 through March 2009) in response to the requirements of the Order.  The outline of this report is based on the required elements of a “Periodic Monitoring Report” described in Section X.D. of the Order (NMED April 2004).

In November 2005 DOE/Sandia submitted a letter report on the status of perchlorate screening in groundwater at SNL/NM monitoring wells (SNL/NM November 2005).  The purpose of that letter report was to summarize previous correspondence and sampling results, and to outline proposed future work to comply with NMED requirements for perchlorate screening in groundwater.  Per the letter report, quarterly reports will be submitted for wells actively in the perchlorate-screening monitoring-well network.  Based on NMED response (NMED January 2006), DOE/Sandia will submit each quarterly report within 90 days following the quarter that the data represent.  In November 2008, DOE/Sandia received approval from NMED to discontinue quarterly reporting of perchlorate data and proceed to semiannual reporting (NMED November 2008).

This report is the twelfth to be submitted since the November 2005 letter report; the previous reports were submitted Fourth Quarter of Calendar Year 2005 through the Third Quarter of Calendar Year 2008 (SNL/NM February 2006, SNL/NM June 2006, SNL/NM September 2006, SNL/NM December 2006, SNL/NM March 2007, SNL/NM June 2007, SNL/NM September 2007, SNL/NM December 2007, SNL/NM March 2008, SNL/NM June 2008a, SNL/NM September 2008a, and SNL/NM December 2008a). 

Because perchlorate concentrations in monitoring well CYN-MW6 (in the Burn Site Groundwater study area) have exceeded the screening level, and because this well had completed the required minimum four quarters of sampling, DOE/Sandia initiated a negotiation process with the NMED to determine the frequency of continued perchlorate monitoring (SNL/NM March 2007).  DOE/Sandia recently received approval from NMED to discontinue quarterly monitoring of perchlorate in CYN-MW6 and proceed with semiannual sampling at this well beginning in March 2009 (NMED November 2008).  Groundwater monitoring wells MWL-MW7, MWL-MW8, and MWL-MW9 (in the Mixed Waste Landfill study area) have now been sampled during three consecutive quarters and MWL-BW2 has been sampled during four consecutive quarters. The Order requires that new wells be sampled for perchlorate for a minimum of four quarters (NMED April 2004).  Reporting will continue as long as a groundwater monitoring well remains in the perchlorate-screening monitoring well network unless negotiated otherwise with NMED.
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2.0 Scope of Activities
This report provides perchlorate screening results from the fourth quarter of CY2008 and first quarter of CY2009 (October 2008 through March 2009) for the wells currently active in the perchlorate screening program as shown on Figure 1 and listed in Table 1.  Per the requirements of Table XI-1 of the Order, a well with four consecutive quarters of non-detect results at the screening level/method detection limit (MDL) of 4 micrograms per liter (g/L) is removed from the requirement of continued monitoring for perchlorate.  Data from several wells identified in the Order have satisfied this requirement and, therefore, these wells have been removed from the perchlorate screening program.  Data for these wells were provided in previous reports, and are not discussed in this current report.  Wells discussed in previous perchlorate screening reports include: CYN-MW1D, CYN-MW5, CYN-MW7, CYN-MW8, MRN-2, MRN-3D, MWL-BW1, MWL-MW1, NWTA3-MW2, and SWTA3-MW4.

Table 1

Current Perchlorate-Screening Monitoring-Well Network

Fourth Quarter of CY2008 and First Quarter of CY2009

(October 2008 through March 2009)
	Well
	Date Sampled
	Number of Consecutive Sampling Eventsa
	Remaining Number of Sampling Eventsb
	Sampling Method

	CYN-MW6
	02-MAR-2009
	12
	TBDc
	BennettTM Pump

	MWL-BW2
	01-OCT-2008

05-JAN-2009
	4
	0
	BennettTM Pump

	MWL-MW7
	06-OCT-2008

06-JAN-2009
	3
	1
	BennettTM Pump

	MWL-MW8
	07-OCT-2008

07-JAN-2009
	3
	1
	BennettTM Pump

	MWL-MW9
	08-OCT-2008

08-JAN-2009
	3
	1
	BennettTM Pump


Notes:

a Includes these two sampling events.

b Per the requirements of Table XI-1 of the Order (NMED April 2004) a well will be removed from the perchlorate-screening monitoring-well network after four quarters unless perchlorate is detected above the screening level/MDL of 4 g/L.  If perchlorate is detected above the screening level/MDL in a specific well, monitoring will continue at that well at a frequency negotiated with the NMED.
c TBD = To be determined.  This well has been sampled for the required initial four quarters.  Because perchlorate concentrations in this well have exceeded the screening level, DOE/Sandia initiated the negotiation process with the NMED to determine further characterization requirements.

DOE/Sandia performed groundwater sampling at five wells on the dates listed in Table 1.  These wells were installed after the Order was finalized and are required to be sampled for perchlorate as “new” wells.  Groundwater sampling activities were conducted in conformance with procedures outlined in the investigation-specific sampling and analysis plans (SAP) entitled:
· “Mixed Waste Landfill Groundwater Monitoring Mini-SAP for FY09, 1st Quarter Sampling, October 2008” (SNL/NM September 2008b); 

· “Mixed Waste Landfill Groundwater Monitoring Mini-SAP for FY09, 2nd Quarter Sampling, January 2009” (SNL/NM December 2008b); and 

· “Burn Site Groundwater Monitoring Mini-SAP for Second Quarter Fiscal Year 2009” (SNL/NM February 2009).

As described in the Mini-SAPs, groundwater sampling was performed in conformance with current Sandia Environmental Management, Long Term Environmental Stewardship (LTES) Project field operating procedures (FOPs).  A portable BennettTM groundwater sampling system was used to collect the groundwater samples. The sampling pump and tubing bundle were decontaminated prior to installation into monitoring wells in accordance with procedures described in FOP 05-03, “LTES Groundwater Sampling Equipment Decontamination” (SNL/NM October 2005a).  Wells CYN-MW6 and MWL-BW2 were purged a minimum of one saturated screen volume before sampling in conformance with FOP 05-01, “LTES Groundwater Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM October 2005b).  Wells MWL-MW7, MWL-MW8, and MWL-MW9 are low-yield monitoring wells.  Frequently these wells were purged dry and allowed to recover before sampling to ensure the most representative groundwater sample possible.

Field water-quality measurements for turbidity, potential of hydrogen (pH), temperature, specific conductance (SC), oxidation-reduction potential (ORP), and dissolved oxygen (DO) were obtained from the well prior to collecting groundwater samples.  Ground-water temperature, SC, ORP, DO, and pH were measured with a YSITM Model 620 Water Quality Meter.  Turbidity was measured with a HACHTM Model 2100P turbidity meter.  Purging at CYN-MW6 and MWL-BW2 continued until four stable measurements for turbidity, pH, temperature, and SC were obtained.  Groundwater stability was considered acceptable when measurements were within 10 percent or less than 5 nephelometric turbidity units for turbidity, 0.1 pH units, 1.0 degree Celsius, and SC within 5 percent.  Field Measurement Logs documenting details of well purging and water quality measurements were submitted to the Sandia Customer-Funded Records Center.

The groundwater samples were submitted to General Engineering Laboratories (GEL) for chemical analysis for perchlorate using U.S. Environmental Protection Agency (EPA) Method 314.0 (EPA November 1999).  The sample identification, Analysis Request/ Chain-of-Custody (AR/COC) form number, and the sample shipment date are provided in Table 2.  The analytical report from GEL, including certificates of analyses (COA) (Appendix A), analytical methods, MDLs, practical quantitation limits (PQLs), dates of analyses, results of QC analyses, and data validation findings have been submitted to the Sandia Customer-Funded Records Center.

Table 2

Sample Details for Fourth Quarter of CY2008 

and First Quarter of CY2009 Perchlorate Sampling 
	Well
	Sample Identification
	AR/COC Number
	Date Shipped

	Fourth Quarter CY2008:

	MWL-BW2
	086812-020
086813-020
	612017
	01-OCT-08

	MWL-MW7
	086815-020
	612018
	06-OCT-08

	MWL-MW8
	086817-020
	612019
	07-OCT-08

	MWL-MW9
	086820-020
	612020
	08-OCT-08

	First Quarter CY2009:

	CYN-MW6
	087047-020
	612120
	02-MAR-09

	MWL-BW2
	086943-020
	612073
	05-JAN-09

	MWL-MW7
	086946-020
	612074
	06-JAN-09

	MWL-MW8
	086950-020
086951-020
	612076
	07-JAN-09

	MWL-MW9
	086953-020
	612077
	08-JAN-09


Notes:

ARCOC
= Analysis request and chain of custody. 

3.0 Regulatory Criteria
In a given monitoring well, four consecutive non-detects (NDs) using the screening level/MDL of 4 g/L are considered by the NMED to be evidence of the absence of perchlorate, such that additional monitoring for perchlorate in that well is not required.  If perchlorate is detected using the screening level/MDL of 4 g/L in a specific well, monitoring will continue at that well at a frequency negotiated with the NMED.  The Order (NMED April 2004) also requires that for detections equal to or greater than 4 g/L, the DOE/Sandia will evaluate the nature and extent of perchlorate contamination, based on a screening level/MDL of 4 g/L, and requires that the results of this evaluation be incorporated into a Corrective Measures Evaluation (CME).  Section VII.C of the Order clarifies that the CME process will be initiated where there was a release to the environment and where corrective measures are necessary to protect human health or the environment.

In March 2007, DOE/Sandia received a letter from the NMED stating the requirement that DOE/Sandia “determine the nature and extent of the contamination and complete a Corrective Measures Evaluation for the perchlorate-impacted groundwater in the vicinity of CYN-MW6” (NMED March 2007).  As this was based solely on the four quarters of monitoring results, DOE/Sandia submitted a letter to the NMED in April 2007 (SNL/NM April 2007) which recommended further characterization through continued quarterly monitoring of CYN-MW6 for four additional quarters, ending in December 2007, to assure appropriate characterization of this well.  In January 2008, DOE/Sandia requested a meeting with NMED to discuss the need for continued monitoring or additional characterization work, and potentially, a CME. 

In preparation of discussing the perchlorate-impacted groundwater in the vicinity of CYN-MW6 and to show that the requirement “to determine the nature and extent of contamination” (NMED March 2007) has been met, DOE/Sandia provided supporting information to the NMED (SNL/NM March 2008).  Perchlorate in surface soils has been characterized at Solid Waste Management Units (SWMUs) in the study area (SNL/NM June 2006; SNL/NM March 2008--Appendix C).  Based upon these data DOE/Sandia believe the nature and extent of perchlorate in groundwater at the Burn Site has been sufficiently characterized.  Since 2004, four other monitoring wells in the vicinity of the Burn Site have been sampled and analyzed for perchlorate, including CYN-MW1D, CYN-MW5, CYN-MW7, and CYN-MW8.  All of these wells were sampled for four quarters and all results were non-detect for perchlorate (SNL/NM March 2008--Appendix D).

Per the requirements of Section VI.K.1.b of the Order (NMED April 2004), a human health risk assessment has been performed to evaluate the potential for adverse health effects from the concentrations of perchlorate detected in CYN-MW6 groundwater.  The maximum concentration of perchlorate in CYN-MW6 to date (8.93 μg/L) was used in the assessment.  The calculated hazard quotient (HQ) of 0.35 is less than the NMED target level of a Hazard Index (the sum of all HQs) of 1.0 (NMED June 2006) (SNL/NM March 2008--Appendix E). 

Because perchlorate concentrations in monitoring well CYN-MW6 have exceeded the screening level, DOE/Sandia initiated a negotiation process with the NMED (SNL/NM March 2007) to determine the frequency of continued monitoring.  In November 2008, DOE/Sandia received approval from NMED to proceed with semi-annual monitoring of perchlorate in CYN-MW6 and proceed with semiannual reporting of all perchlorate results (NMED November 2008).  In April 2009, DOE/Sandia received a letter from the NMED requiring DOE/Sandia to characterize the nature and extent of the perchlorate contamination at or near the Lawrence Canyon Burn Site.  DOE/Sandia must submit to the NMED a plan for such characterization. The NMED has also requested that DOE/Sandia monitor for perchlorate in several Tijeras Arroyo Groundwater and Technical Area-V monitoring wells

4.0 Monitoring Results
Table 3 summarizes current and historical perchlorate results for CYN-MW6, MWL-BW2, MWL-MW7, MWL-MW8, MWL-MW9.  The analytical laboratory COA for the fourth quarter CY2008 and first quarter of 2009 perchlorate data is included as Appendix A.  

Table 3

Summary of Perchlorate Screening Analytical Results for the

Current Monitoring-Well Network, as of First Quarter CY2009.

	Well ID
	Sample Date
	ARCOC No.
	Sample No.
	Perchlorate Resulta
(g/L)
	MDLb
(g/L)
	PQLc
(g/L)
	MCLd
(g/L)
	Laboratory Qualifiere
	Validation Qualifierf
	Analytical Methodg
	Comments

	 CYN-MW6
	23-Mar-06
	609578
	075985-020
	6.92
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	075986-020
	7.44
	4.0
	12
	NE
	J
	
	EPA 314.0
	 Duplicate sample

	
	
	
	075985-R20
	6.39
	0.50
	2.0
	NE
	Hh
	HT, J
	EPA 6850M
	 Verification/Re-analysis

	
	
	
	075986-R20
	6.48
	0.50
	2.0
	NE
	Hh
	HT, J
	EPA 6850M
	 Verification/Re-analysis

	
	22-Jun-06
	609929
	078687-020
	6.63
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	078688-020
	6.45
	4.0
	12
	NE
	J
	
	EPA 314.0
	 Duplicate sample

	
	
	
	078687-021
	6.99
	1.0
	4.0
	NE
	
	
	EPA 6850M
	 Verification

	
	
	
	078688-021
	6.92
	1.0
	4.0
	NE
	
	
	EPA 6850M
	 Verification/Duplicate Sample

	
	20-Sep-06
	610652
	081626-020
	7.52
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	081626-R20
	6.96
	1.0
	4.0
	NE
	
	P2
	EPA 6850M
	 Verification/Re-analysis

	
	15-Dec-06
	611057
	083858-020
	8.46
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	083859-020
	8.93
	4.0
	12
	NE
	J
	
	EPA 314.0
	 Duplicate sample

	
	14-Mar-07
	611200
	084237-020
	8.12
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	27-Jun-07
	611399
	084833-020
	6.57
	4.0
	12
	NE
	J
	J-, X1
	EPA 314.0
	

	
	
	
	084833-R20
	5.94
	0.5
	2.0
	NE
	
	
	EPA 6850M
	 Verification/Re-analysis

	
	12-Sep-07
	611581
	085249-020
	7.74
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	085249-R20
	6.46
	0.5
	2.0
	NE
	Hh
	J
	EPA 6850M
	 Verification/Re-analysis

	
	18-Dec-07
	611668
	085446-020
	6.20
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	
	
	085447-020
	6.56
	4.0
	12
	NE
	J
	
	EPA 314.0
	 Duplicate sample

	
	10-Mar-08
	611749
	085661-020
	7.25
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	23-Jun-08
	611912
	086280-020
	6.67
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	17-Sep-08
	612004
	086782-020
	6.85
	4.0
	12
	NE
	J
	
	EPA 314.0
	

	
	02-Mar-09
	612120
	087047-020
	7.24
	4.0
	12
	NE
	J
	
	EPA 314.0
	


Refer to notes at the bottom of table.

Table 3 (continued)

Summary of Perchlorate Screening Analytical Results for the

Current Monitoring-Well Network, as of First Quarter CY2009.

	Well ID
	Sample Date
	ARCOC No.
	Sample No.
	Perchlorate Resulta
(g/L)
	MDLb
(g/L)
	PQLc
(g/L)
	MCLd
(g/L)
	Laboratory Qualifiere
	Validation Qualifierf
	Analytical Methodg
	Comments

	MWL-BW2
	09-Apr-08
	611794
	085758-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	 

	
	17-Jul-08
	611952
	086358-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	 

	
	01-Oct-08
	612017
	086812-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	
	
	
	086813-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	Duplicate sample

	
	05-Jan-09
	612073
	086943-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	MWL-MW7
	16-Jul-08
	611954
	086362-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	 

	
	
	
	086363-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	Duplicate sample

	
	06-Oct-08
	612018
	086815-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	
	06-Jan-09
	612074
	086946-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	MWL-MW8
	14-Jul-08
	611955
	086365-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	 

	
	07-Oct-08
	612019
	086817-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	
	07-Jan-09
	612076
	086950-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	
	
	
	086951-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	Duplicate sample

	MWL-MW9
	15-Jul-08
	611956
	086367-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	 

	
	08-Oct-08
	612020
	086820-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	

	
	08-Jan-09
	612077
	086953-020
	ND
	4.0
	12
	NE
	U
	
	EPA 314.0
	


Notes



CYN-MW6 was installed in January 2006; MWL-BW2 was installed in March 2008; and MWL-MW7, MWL-MW8, MWL-MW9 were installed in May 2008.  This table presents all perchlorate data collected at these wells.


aResult 

Values in bold exceed the screening level/MDL.

ND 
= not detected (at method detection limit).

g/L 
= micrograms per liter.

bMDL 

Method detection limit.  The minimum concentration that can be measured and reported with 99% confidence that the analyte is greater than zero, analyte is matrix specific.

cPQL 

Practical quantitation limit.  The lowest concentration of analytes in a sample that can be reliably determined within specified limits of precision and accuracy by that indicated method under routine laboratory operating conditions.
Table 3 (concluded)

Summary of Perchlorate Screening Analytical Results for the

Current Monitoring-Well Network, as of First Quarter CY2009.

Notes (continued)
dMCL

Maximum contaminant level.  Established by the U.S. Environmental Protection Agency Primary Water Regulations [40 CFR 141.11(b)], and subsequent amendments or the New Mexico Environmental Improvement Board in Title 20, Chapter 7, Part 1 of the New Mexico Administrative Code (20MAC 7.1).

NE 
= not established.

eLab Qualifier

H

= Analytical holding time was exceeded.

h

= Prep holding time was exceeded.

J

= Amount detected is below the practical quantitation limit.

U

= Analyte is absent or below the method detection limit.

fValidation Qualifier

If cell is blank, then all quality control samples meet acceptance criteria with respect to submitted samples and no qualifier was assigned.

HT

= The holding time was exceeded for the associated sample analysis.

J

= The associated value is an estimated quantity.

J-

= The associated value is an estimated quantity with a suspected negative bias.

P2

= Insufficient quality control data to determine laboratory precision.

X1

= General data quality is suspect.

gAnalytical Method
EPA 314.0:  
U.S. Environmental Protection Agency, November 1999, “Perchlorate in Drinking Water Using Ion Chromatography,” EPA 815/R-00-014 (EPA November 1999).

EPA 6850M:
U.S. Environmental Protection Agency, April 2005, “Perchlorate in Water, Soils, and Solids Using High Performance Liquid Chromatography/Electrospray Ionization/Mass Spectrometry (HPLC/ESI/MS),” draft, Method 6850 (EPA April 2005).

Perchlorate was not detected above the screening level in MWL-BW2, MWL-MW7, MWL-MW8, or MWL-MW9.  Consistent with historical analytical results, perchlorate was detected above the screening level/MDL in the first quarter of CY2009 in CYN-MW6.

As shown in Figure 2, the concentration of perchlorate found in CYN-MW6 in March 2009 (7.24 g/L) is consistent with concentrations from previous quarters (SNL/NM May 2006, SNL/NM June 2006, SNL/NM September 2006, SNL/NM December 2006, SNL/NM March 2007, SNL/NM June 2007, SNL/NM September 2007, SNL/NM December 2007, SNL/NM March 2008, SNL/NM June 2008a, SNL/NM September 2008a, and SNL/NM December 2008a).

Table 4 summarizes field water quality measurements collected immediately before the analytical sample was collected.  Field water quality measurements include turbidity, pH, temperature, SC, ORP, and DO.  

The analytical data were reviewed and qualified in accordance with AOP 00-03 Revision 2, “Data Validation Procedure for Chemical and Radiochemical Data” (SNL/NM July 2007).  No problems were identified with the analytical data that resulted in the qualification of the data as unusable.  The data are acceptable and reported quality control measures are adequate.  The data validation sample findings summary sheets for the perchlorate data are included as Appendix B.  No variances or nonconformances in field activities or field conditions from requirements in the groundwater monitoring mini-SAPs (SNL/NM September 2008b, SNL/NM December 2008b, and SNL/NM February 2009) were identified during the fourth quarter CY2008/first quarter CY2009 sampling activities.

5.0 Summary and Conclusions
Based on the analytical data presented in Table 3 and in previous reports, the following statements can be made: 

· No perchlorate was detected in the environmental sample from groundwater monitoring wells MWL-BW2, MWL-MW7, MWL-MW8, and MWL-MW9 at a screening level/MDL of 4 μg/L.

· Since June 2004 (the start of sampling required by the Order), perchlorate has only been detected above the screening level/MDL (4 μg/L) in one of the wells (CYN-MW6) in the perchlorate-screening monitoring-well network.  Due to the detection of perchlorate in the samples from CYN-MW6 in March 2006, DOE/Sandia submitted the “Notification of Release, Perchlorate at Well CYN-MW6, May 2006” (SNL/NM May 2006) to the NMED.  DOE and Sandia were required to notify the NMED of the discovery of a previously unknown release under Section V of the Order (NMED April 2004).

· The analytical result from CYN-MW6 for the First Quarter of CY2009 sampling event (7.24 μg/L) is consistent with the concentrations reported since the inception of sampling for perchlorate at CYN-MW6 in March 2006 (Figure 2) (SNL/NM May 2006, SNL/NM June 2006, SNL/NM September 2006, SNL/NM December 2006, SNL/NM March 2007, SNL/NM June 2007, SNL/NM September 2007, SNL/NM December 2007, SNL/NM March 2008, SNL/NM June 2008a, SNL/NM September 2008a, and SNL/NM December 2008a).
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Table 4

Perchlorate Screening Groundwater Monitoring

Field Water Quality Measurementsa, Fourth Quarter of CY2008 and First Quarter of CY2009 

	Well ID
	Sample Date
	Temperature

(0C)
	Specific Conductivity

(mho/cm)
	Oxidation Reduction Potential

(mV)
	pH
	Turbidity

(NTU)
	Dissolved Oxygen

(% Sat)
	Dissolved Oxygen

(mg/L)

	 Fourth Quarter CY2008:

	MWL-BW2
	01-Oct-08
	21.54
	766
	119.7
	7.18
	0.70
	6.3
	0.55

	MWL-MW7
	06-Oct-08
	17.97
	632
	164.9
	7.39
	1.18
	44.3
	4.19

	MWL-MW8
	07-Oct-08
	19.49
	634
	151.2
	7.36
	1.91
	23.7
	2.17

	MWL-MW9
	08-Oct-08
	19.44
	624
	146.7
	7.29
	3.66
	27.1
	2.48

	 First Quarter CY2009:

	CYN-MW6
	02-Mar-09
	17.58
	1482
	158.1
	7.07
	1.77
	11.6
	1.10

	MWL-BW2
	05-Jan-09
	15.54
	761
	133.5
	7.36
	0.76
	6.1
	0.61

	MWL-MW7
	06-Jan-09
	15.48
	627
	263.0
	7.53
	11.8
	44.6
	4.44

	MWL-MW8
	07-Jan-09
	16.74
	625
	209.3
	7.52
	1.73
	63.8
	6.11

	MWL-MW9
	08-Jan-09
	15.99
	626
	219.2
	7.34
	1.05
	18.1
	1.80


Notes:

aField measurements made immediately before the groundwater sample was collected.

OC 

= degrees Celsius.

% Sat

= percent saturation.

mho/cm

= micromhos per centimeter.

mg/L

= milligrams per liter.

mV

= millivolts.

NTU

= nephelometric turbidity units.

pH

= potential of hydrogen (negative logarithm of the hydrogen ion concentration).
· As discussed in the previous reports (SNL/NM June 2006 and SNL/NM September 2006), the source for the perchlorate in the groundwater at CYN-MW6 is unknown.  Soil sampling completed in 2001 at SWMU 65—Lurance Canyon Explosives Test Site, or SWMU 94—Lurance Canyon Burn Site did not reveal detectable concentrations of perchlorate in site soils (NMED January 2001; Skelly and Griffith January 2003; and SNL/NM June 2006).

· The nature and extent of perchlorate in groundwater at the Burn Site has been sufficiently characterized.  Since 2004, four other monitoring wells in the vicinity of the Burn Site have been sampled and analyzed for perchlorate, including CYN-MW1D, CYN-MW5, CYN-MW7, and CYN-MW8.  All of these wells were sampled for four quarters and all results were non-detect for perchlorate (SNL/NM March 2008).

· A human health risk assessment has been performed to evaluate the potential for adverse health effects from the concentrations of perchlorate detected in CYN-MW6 groundwater.  The maximum concentration of perchlorate in CYN-MW6 to date (8.93 μg/L) was used in the assessment.  The calculated HQ of 0.35 is less than the NMED target level of a Hazard Index (the sum of all HQs) of 1.0 (NMED June 2006 and SNL/NM March 2008).
DOE/Sandia will discontinue quarterly monitoring of perchlorate in MWL-BW2, due to four consecutive quarters of non-detects in this well.  DOE/Sandia will continue quarterly monitoring of perchlorate in MWL-MW7, MWL-MW8, and MWL-MW9 for at least one more quarter to verify the results presented in this report.  Based on an agreement with the NMED (NMED November 2008), DOE/Sandia will continue semiannual sampling at CYN-MW6 and continue semiannual reporting of all perchlorate results.
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