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OVERVIEW

This Sandia National Laboratories, New Mexico Environmental Restoration Operations (ER)
Consolidated Quarterly Report (ER Quarterly Report) addresses all quarterly reporting requirements
pertaining to the Hazardous and Solid Waste Amendments (HSWA) Module of the Resource
Conservation and Recovery Act Permit, the Compliance Order on Consent, and the Chemical Waste
Landfill Post-Closure Care Permit. The 36 potential release sites that require corrective action under
the Permit and Compliance Order on Consent consist of 27 Solid Waste Management Units,
including the Mixed Waste Landfill. The remaining potential release sites are nine Areas of
Concern (AOCs), including eight Drain and Septic System sites and the Tijeras Arroyo
Groundwater AOC. The Burn Site Groundwater and Technical Area V Groundwater AOCs are not
included on the current HSWA Permit but have been added as AOCs to the revised HSWA Permit
that is pending approval by the New Mexico Environment Department at this time. This ER
Quarterly Report presents activities and data in sections as follows:

SECTION I: Environmental Restoration Operations Consolidated Quarterly Report,
October — December 2011

SECTION 1I: Perchlorate Screening Quarterly Monitoring Report, October — December
2011

SECTION lil: Solid Waste Management Units 149 and 154 Quarterly Groundwater

Monitoring Report, October — December 2011

SECTION 1V: Solid Waste Management Units 8/58 and 68 Quarterly Groundwater
Monitoring Report, October — December 2011
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ug/L microgram(s) per liter

AGMR SNL/NM Annual Groundwater Monitoring Report
AOC Area of Concern

AOP Administrative Operating Procedure
BSG Burn Site Groundwater

CAC Corrective Action Complete

CAMU Corrective Action Management Unit
CCBA Coyote Canyon Blast Area
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CMI Corrective Measures Implementation
COA Certificates of Analysis

CTF Coyote Test Field
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CYy Calendar Year

CYN Canyons (Burn Site)

DI deionized

DO dissolved oxygen

DOE U.S. Department of Energy

EB equipment blank

EPA U.S. Environmental Protection Agency
ER Environmental Restoration Operations
ET evapotranspirative

FB field blank

FOP Field Operating Procedure

GEL GEL Laboratories LLC

HE high explosive(s)

HQ hazard quotient

HWHF Hazardous Waste Handling Facility
LTES Long-Term Environmental Stewardship
LTMMP Long-Term Monitoring and Maintenance Plan
LTS Long-Term Stewardship

LWDS Liquid Waste Disposal System

MCL maximum contaminant level

MDA minimum detectable activity

MDL method detection limit

mg/L milligram(s) per liter

mL milliliter(s)
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MWL
ND
NMED
NPN
OBS
ORP
PCCP
pCi/L
PQL
QC
RCRA
RPD
Sandia
SAP
SC
SNL/NM
SVOC
SWMU
TA
TAG
TAL
B
VvOC

monitoring well

Mixed Waste Landfill

nondetect

New Mexico Environment Department
nitrate plus nitrite

Old Burn Site

oxidation-reduction potential
Post-Closure Care Permit

picocurie(s) per liter

practical quantitation limit

quality control

Resource Conservation and Recovery Act
relative percent difference

Sandia Corporation

Sampling and Analysis Plan

specific conductance

Sandia National Laboratories, New Mexico
semivolatile organic compound

Solid Waste Management Unit
Technical Area

Tijeras Arroyo Groundwater

Target Analyte List

trip blank

volatile organic compound
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SECTION I
ENVIRONMENTAL RESTORATION OPERATIONS CONSOLIDATED
QUARTERLY REPORT, OCTOBER — DECEMBER 2011

1.0

2.0

2.1

Introduction

This Environmental Restoration Operations (ER) Consolidated Quarterly Report

(ER Quarterly Report) provides the status of ongoing corrective actions being implemented
by Sandia National Laboratories, New Mexico (SNL/NM) ER for the October, November,
and December 2011 quarterly reporting period. The following sections outline the status of
regulatory closure activities for the Mixed Waste Landfill (MWL), project management and
site closure, site-wide hydrogeologic characterization, and ER/Long-Term Stewardship
(LTS) activities.

Environmental Restoration Operations Work Completed

Mixed Waste Landfill

On October 14, 2011, the New Mexico Environment Department (NMED) approved the
MWL Corrective Measures Implementation (CMI) Report, January 2010, Revision 1
(SNL/NM January 2010 and Kieling October 2011).

Preparation of the Long-Term Monitoring and Maintenance Plan (LTMMP) began in
October 2011 following the approval of the CMI Report. A meeting was held on
November 21, 2011, with the NMED staff to identify and resolve remaining LTMMP
issues (including final trigger levels, the evaluation process, and scope of the Five-Year
Reevaluation Report).

In December 2011, the U.S. Department of Energy and Sandia Corporation
(DOE/Sandia) withdrew the 2007 MWL LTMMP (Wagner December 2011), and the
withdrawal was formally accepted by the NMED (Kieling December 2011a). The
revised MWL LTMMP will be submitted to the NMED within the required 180 days of
CMI Report approval, no later than April 15, 2012 (Kieling October 2011).

Groundwater monitoring activities for the MWL are discussed in Section 1.2.3.4 of this
ER Quarterly Report.



2.1.1

212

2.2

221

MWL Evapotranspirative Cover Supplemental Watering Activities

No supplemental watering activities were performed for the MWL Evapotranspirative
(ET) Cover during this reporting period. The temporary supplemental watering system,
installed from July 19 to August 2, 2011, was drained for the winter season on

October 5, 2011. Future watering activities will be planned as needed to supplement
natural precipitation and maintain a native plant population that meets revegetation
criteria.

A comprehensive summary report of all supplemental watering and cover maintenance
activities will be presented in the revised MWL LTMMP.

MWL Evapotranspirative Cover Maintenance Activities

No cover maintenance activities were performed during this reporting period at the
MWL. A comprehensive summary report of all supplemental watering and cover
maintenance activities will be presented in the revised MWL LTMMP.

Project Management and Site Closure

ER sites currently undergoing regulatory and administrative closure activities are addressed
in this section. The two permit modification requests in progress with the NMED at this time
are summarized in Sections 1.2.2.1 and 1.2.2.2. In April 2010, DOE/Sandia received formal
written communication from the NMED regarding its decisions on these sites (NMED April
2010). The decisions, presented in the NMED letter dated April 8, 2010, are summarized in
Section 1.2.2.3.

Permit Modification Request Submitted in March 2006

Twenty-six sites were submitted to the NMED for the final determination of Corrective
Action Complete (CAC) in March 2006 (Wagner March 2006). The sites included 19
Solid Waste Management Units (SWMUSs) and 7 Areas of Concern (AOCs). The NMED
issued the “Notice of Public Comment Period and Intent to Approve a Class 3 Permit
Modification of the Resource Conservation and Recovery Act (RCRA) Permit for
Sandia National Laboratories” for these 26 sites in December 2007 (NMED December
2007). The NMED public review and comment period ended in February 2008. The
following SWMUs and AOCs were included in this permit modification request:



o SWMUs 4,5, 46, 49, 52, 68, 91, 101, 116, 138, 140, 147, 149, 150, 154, 161, 196,
233, and 234

o AOCs 1090, 1094, 1095, 1114, 1115, 1116, and 1117

2.2.2 Permit Modification Request Submitted in January 2008

Five sites were submitted for the final regulatory determination of CAC in a permit
modification request in January 2008 (Wagner January 2008). This permit modification
included all remaining SNL/NM ER sites with the exception of three active sites
(SWMUs 83, 84, and 240), the MWL (SWMU 76), and three groundwater investigation
sites (Technical Area [TA]-V, Burn Site Groundwater [BSG]), and Tijeras Arroyo
Groundwater [TAG]). The MWL is addressed in Sections 1.2.1 and 1.2.3.4 of this ER
Quarterly Report. The groundwater investigation sites are addressed in Sections 1.2.3.1,
1.2.3.2, and 1.2.3.3, respectively, of this ER Quarterly Report. The four SWMUSs and one
AOC included in the January 2008 permit modification request are:

o SWMUs 8, 28-2, 58, and 105
o AOC 1101

2.2.3 Status of Permit Modification Requests Submitted in March 2006 and
January 2008

In April 2010, DOE/Sandia received a letter from the NMED entitled, “Class 3

Permit Modification Requests for Granting Corrective Action Complete Status

for 26 SWMUSs/AOCs (Request of March 1, 2006) and 5 Other SWMUs/AQOCs
(Request of January 7, 2008), Sandia National Laboratories, EPA ID #NM5890110518,
HWB-SNL-06-007 and HWB-SNL-08-001" (NMED April 2010). This letter

included four main sections as follows: (1) “SWMUs Requiring Additional Corrective
Action,” (2) “SWMUs/AQOCs to be Subject to Groundwater Monitoring Controls,”

(3) “SWMUs/AOCs to be Restricted to Industrial Land Use,” and (4) “SWMUs/AOCs
that do not Require Corrective Action. The NMED requirements stated in this letter are
summarized as follows:

o The section titled, “SWMUs Requiring Additional Corrective Action,” specifies
additional characterization requirements for SWMU 68 (Old Burn Site), SWMU 149
(Building 9930 Septic System), SWMU 154 (Building 9960 Septic System and
Seepage Pits), and SWMUs 8/58 (Open Dump [Coyote Canyon Blast Area]/Coyote
Canyon Blast Area). Activities associated with these requirements are summarized
in Section 1.2.3 of this ER Quarterly Report. Analytical results for groundwater



sampling at these SWMU s are presented in Sections 111 and IV of this ER Quarterly
Report.

The section titled, “SWMUs/AOCs to be Subject to Groundwater Monitoring
Controls,” specifies that annual groundwater monitoring is to be conducted at
SWMUs 49 and 116. Groundwater monitoring results are summarized in
Sections 1.2.3.8 and 1.2.3.9 of this ER Quarterly Report.

The section titled, “SWMUs/AOCs to be Restricted to Industrial Land Use,”
indicates that the NMED intends to restrict the future land use of the following
SWMUSs/AQOCs to industrial:

SWMU 4 - Liquid Waste Disposal System Surface Impoundments
SWMU 46 — Old Acid Waste Line Outfall

SWMU 91 - Lead Firing Site

SWMU 196 - Building 6597 Cistern (TA-V)

SWMU 234 - Storm Drain System Outfall

AOC 1090 - Building 6721 Septic System (TA-I111)

S~ wd P

The section titled, “SWMUs/AOCs that do not Require Corrective Action,” includes
the following 25 SWMUs/AQOCs:

SWMU 4 - Liquid Waste Disposal System Surface Impoundments
SWMU 5 - Liquid Waste Disposal System Drainfield

SWMU 28-2 — Mine Shaft

SWMU 46 - Old Acid Waste Line Outfall

SWMU 49 - Building 9820 Drains (Lurance Canyon)

SWMU 91 - Lead Firing Site

SWMU 101 - Building 9926/9926A Septic System and Seepage

Pit (Coyote Test Field [CTF])

8. SWMU 105 — Mercury Spill (Building 6536)

9. SWMU 116 - Building 9990 Septic System (CTF)

10. SWMU 138 - Building 6630 Septic Systems (TA-I11)

11. SWMU 140 - Building 9965 Septic System and Drywell (Thunder Range)
12. SWMU 147 - Building 9925 Septic Systems (CTF)

13. SWMU 150 - Building 9939/9939A Septic System and Drainfield (CTF)
14. SWMU 161 - Building 6636 Septic System (TA-I11)

15. SWMU 196 - Building 6597 Cistern (TA-V)

16. SWMU 233 — Storm Drain System Outfall

17. SWMU 234 — Storm Drain System Outfall

18. AOC 1090 - Building 6721 Septic System (TA-111)

19. AOC 1094 - Live Fire Range East Septic System (Lurance Canyon)
20. AOC 1095 - Building 9938 Seepage Pit (CTF)

21. AOC 1101 — Building 885 Septic System

22. AOC 1114 - Building 9978 Drywell (CTF)

NogakowhE
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2.3

231

2.3.2

2.3.3

23. AOC 1115 - Former Offices Septic System (Solar Tower Complex)
24. AOC 1116 - Building 9981A Seepage Pit (Solar Tower Complex)
25. AOC 1117 - Building 9982 Drywell (Solar Tower Complex)

o SWMU 52, The Liquid Waste Disposal System (LWDS), was addressed in the April
2010 NMED letter as a request for additional information to aid the NMED in
determining the status of SWMU 52 (Brandwein December 2009a and 2009b). In
December 2011, SNL/NM ER personnel provided the requested information to the
NMED along with a proposal to address NMED concerns about the future use of this
LWDS site.

Site-Wide Hydrogeologic Characterization

The following sections present site-wide hydrogeologic characterization activities conducted
at three groundwater investigation sites (TA-V, BSG, and TAG), the MWL, the Chemical
Waste Landfill (CWL), and the seven SWMUSs subject to groundwater monitoring controls
as discussed in Section 1.2.2.3 of this ER Quarterly Report.

Technical Area V Groundwater

e Groundwater sampling at TA-V was conducted in November 2011. The results for the
perchlorate analysis are discussed in Section Il of this ER Quarterly Report; other
analytical results will be presented and discussed in the SNL/NM Calendar Year (CY)
2011 Annual Groundwater Monitoring Report (AGMR) (anticipated submittal to the
NMED in summer 2012).

Burn Site Groundwater

e Groundwater sampling for the BSG investigation was conducted in October 2011. The
perchlorate analytical results are discussed in Section Il of this ER Quarterly Report;
other analytical results will be presented and discussed in the CY 2011 AGMR
(anticipated submittal to the NMED in summer 2012).

Tijeras Arroyo Groundwater

e Groundwater sampling for the TAG investigation was conducted in December 2011.
Analytical results will be discussed in the CY 2011 AGMR (anticipated submittal to the
NMED in summer 2012).



2.3.4 Mixed Waste Landfill Groundwater

No MWL groundwater monitoring activities were performed during this reporting
period.

2.3.5 Chemical Waste Landfill Groundwater

No CWL groundwater monitoring activities were performed during this reporting period.

2.3.6 SWMUs 8/58 Groundwater

The groundwater monitoring well
installation report for the Coyote Canyon
Blast Area (CCBA) groundwater monitoring
wells CCBA-MW1 and CCBA-MW?2 was
submitted to the NMED in November 2011

(SNL/NM November 2011). Vo
b

(0
Groundwater sampling for SWMUs 8/58
was conducted in October and November
2011 (Figure 1-1). Analytical results for this ' =3
sampling event are presented in Section IV Figure I-1
of this ER Quarterly Report. Analytical Tubing Bundle from the Bennett" Portable

. . . Sampling Pump System (photo on front
results will also be discussed in the CY 2011 cover) Lowered into a Monitoring Well for

AGMR (anticipated submittal to the NMED Quarterly Sampling
in summer 2012).

2.3.7 SWMU 68 Groundwater

The groundwater monitoring well installation report for the Old Burn Site (OBS)
groundwater monitoring wells OBS-MW1, OBS-MW?2, and OBS-MW3 was submitted
to the NMED in November 2011 (SNL/NM November 2011).

Groundwater sampling for SWMU 68 was conducted in October 2011(Figure 1-1).
Analytical results for this sampling event are presented in Section IV of this ER
Quarterly Report. The results for the perchlorate analysis are discussed in Section Il of
this ER Quarterly Report. Analytical results will also be discussed in the CY 2011
AGMR (anticipated submittal to the NMED in summer 2012).



2.3.8

2.3.9

2.3.10

2.3.11

2.4

SWMU 49 Groundwater

¢ No groundwater monitoring activities were performed at SWMU 49 during this
reporting period.

SWMU 116 Groundwater

¢ No groundwater monitoring activities were performed at SWMU 116 during this
reporting period.

SWMU 149 Groundwater

e Groundwater sampling for SWMU 149 was conducted in December 2011. Analytical
results for this sampling event are presented in Section 111 of this ER Quarterly Report.
The results for the perchlorate analysis are discussed in Section 11 of this ER Quarterly
Report. Analytical results will also be discussed in the CY 2011 AGMR (anticipated
submittal to the NMED in summer 2012).

SWMU 154 Groundwater

e Groundwater sampling for SWMU 154 was conducted in December 2011. Analytical
results for this sampling event are presented in Section Il of this ER Quarterly Report.
The results for the perchlorate analysis are discussed in Section 11 of this ER Quarterly
Report. Analytical results will also be discussed in the CY 2011 AGMR (anticipated
submittal to the NMED in summer 2012).

Environmental Restoration Operations Documents Submitted to the
NMED Pending Regulatory Review and Approval

This section lists the ER documents that have been submitted to the NMED and are, as of
this reporting period, still pending review and approval:

e The TA-V Groundwater Corrective Measures Evaluation (CME) Work Plan, submitted
to the NMED on May 11, 2004 (SNL/NM April 2004).

e The BSG Interim Measures Work Plan, submitted to the NMED on May 26, 2005
(SNL/NM May 2005).



The CME Report for the TAG Investigation, submitted to the NMED on
September 1, 2005 (SNL/NM August 2005).

The BSG Current Conceptual Model of Groundwater Flow and Contaminant Transport,
submitted to the NMED on April 9, 2008 (SNL/NM March 2008).

The TA-V Geophysical Logs and Slug Test Results Report, submitted to the NMED on
November 24, 2010 (SNL/NM November 2010).

Summary Report for TA-V Groundwater and Soil-Vapor Monitoring Well Installation
submitted to the NMED on June 30, 2011 (SNL/NM June 2011).

SWMUs 8/58 and 68 Groundwater Monitoring Well Installation Report submitted to the
NMED on November 29, 2011 (SNL/NM November 2011).

Mixed Waste Landfill Groundwater Monitoring Report for CY 2010 submitted to the
NMED on September 30, 2011 (SNL/NM September 2011).

3.0 Environmental Restoration Operations/Long-Term Stewardship
Work Completed

3.1 Chemical Waste Landfill

The CWL Post-Closure Care Permit (PCCP) became effective on June 2, 2011, when the NMED
approved the CWL Final RCRA Closure Report (Kieling June 2011), transitioning the CWL from
SNL/NM ER to LTS. A summary of post-closure care activities at the CWL for this reporting
period is provided in this ER Quarterly Report. More detailed documentation of ongoing activities
under the PCCP will be reported in the CWL Post-Closure Care Annual Report (due to the NMED
in March 2012).

Quiarterly inspections of the CWL ET cover surface, storm-water diversion structures,
and security fence were performed in November 2011. No inspection parameters
required repairs.

Because the ET cover meets successful revegetation criteria based on the September
2011 quarterly biological inspection, no biological inspection was required for this
reporting period. Based on the results of the September inspection, cover vegetation
inspections will now be conducted annually rather than quarterly.



3.2

On October 18, 2011, a monitoring well plugging and abandonment plan for seven
groundwater monitoring wells and one soil-gas monitoring well located at the CWL was
submitted to the NMED (wells no longer needed; obsolete, dry, or otherwise not suited
for compliance monitoring). The NMED approved the plan on December 12, 2011
(Kieling December 2011b).

On November 17, 2011, DOE/Sandia submitted “Request for Modifications to
Hazardous Waste Post-Closure Care Permit for Sandia National Laboratories,”
requesting several operational changes at the CWL (Wagner November 2011). The
requested modifications affect Permit Attachments 1 through 6 of the CWL PCCP
(NMED October 2009). These modifications are summarized in the CWL Post-Closure
Care Annual Report (due to the NMED in March 2012).

Corrective Action Management Unit

Corrective Action Management Unit (CAMU) post-closure care operations consist of
vadose zone monitoring, leachate removal, and post-closure inspections, as required in

the PCCP. Activities for this reporting period (October through December 2011) include the
following:

Follow-up activities to September 2011 quarterly inspection are as follows:
o Debris and vegetation were removed from the benchmarks on October 6, 2011.
o Site locks were lubricated on October 6, 2011.

o The CWL sanitary sewer protective casings and bollards were repainted on
October 11, 2011.

o Debris and vegetation were removed from the drainage grate and drainage pit on
October 17, 2011.

Quarterly monitoring of the Vadose Zone Monitoring System was conducted in
December 2011. The results will be presented in the 2012 CAMU Vadose Zone
Monitoring System Annual Monitoring Results Report (anticipated submittal to the
NMED in September 2012).

Composite leachate sampling for waste characterization was conducted on October 25,
2011.



3.21

Weekly pumping of leachate from the leachate collection and removal system was
performed. Waste management associated with the leachate collection and removal
system during this reporting period is outlined in Section 1.3.2.1.

Weekly inspections of the RCRA less-than-90-day accumulation area were conducted.

Quarterly inspection of the site was performed on December 9 and December 22, 2011,
and included the containment cell cover, storm water diversion structures,
security fences, gates, signs, and benchmarks. The inspection findings are as follows:

©)

©)

Six four-wing saltbush plants were
identified growing on the
containment cell vegetative cover
(Figure 1-2). Because these plants can
develop extensive root systems that
could damage the high-density
polyethylene fabric that is part of the
cover system, the plants will be
removed from the cover. Removal is
scheduled for January 2012.

Figure I-2
Corrective Action Management Unit
Vegetative Cover

A warning sign was missing on the
north perimeter fence. The sign is
scheduled to be replaced in January 2012.

CAMU Waste Management Activities

Reporting errors for CAMU Waste Management Activities (leachate waste generated) were
identified in the January 2012 ER Quarterly Report for the July through September 2011
reporting period (SNL/NM January 2012). The corrected leachate waste management data

for the previous reporting period (July through September 2011) are reported as follows:

Leachate waste stored on site as of July 1, 2011

®)

23 gallons of leachate

Leachate waste generated on site during the period:

©)

99 gallons of leachate

I-10
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e Leachate waste removed from the site by Hazardous Waste Handling Facility (HWHF)
personnel on August 18, 2011:
o 77 gallons of leachate

e Leachate waste remaining on site at the end of this period:
o 45 gallons of leachate

Waste management data for the CAMU are reported in this section for the reporting period
of October through December 2011. Estimated solid waste (i.e., personal protective
equipment, paper wipes, and plastic drum pump) generated during this reporting period does
not exceed 10 pounds.

e Leachate waste stored on site as of October 1, 2011:
o 45 gallons of leachate

e Leachate and rinsate waste generated on site during the reporting period:
o 107 gallons of leachate
o 2 gallons of rinsate

e Leachate and rinsate wasted removed from the site by HWHF personnel on November 7,
2011:
o 78 gallons of leachate
o 2 gallons of rinsate

e Leachate waste remaining on site at the end of this reporting period:
o 74 gallons of leachate

CAMU Regulatory Activities

e The NMED conducted an audit of the CAMU on November 15, 2011. No findings were
reported by the NMED.

Long-Term Stewardship Documents Submitted to the NMED Pending
Regulatory Review and Approval

This section lists the LTS document that has been submitted to the NMED and is, as of this
reporting period, still pending review and approval:

e “Request for Modification to Hazardous Waste Post-Closure Care Permit for Sandia
National Laboratories,” submitted to the NMED on November 17, 2011 (Wagner
November 2011)

1-11
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SECTION 11
PERCHLORATE SCREENING QUARTERLY MONITORING REPORT,
OCTOBER — DECEMBER 2011

1.0

Introduction

Section 1V.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 at
SNL/NM be sampled for perchlorate (NMED April 2004). This report summarizes the
perchlorate screening monitoring completed during the Fourth Quarter of Calendar Year
(CY) 2011 (October, November, and December 2011) 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 the 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. As specified in the letter report, quarterly reports will be
submitted for wells active in the perchlorate-screening monitoring well network.

Based on the 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 the NMED to proceed to semiannual reporting
(NMED November 2008); however, upon further consideration, the NMED once more
required quarterly reporting (NMED April 2009). This did not alter the previously
negotiated frequency for monitoring well CYN-MWS, an existing Burn Site Groundwater
(BSG) study area monitoring well that has been under the sampling and reporting
requirements of the Order since the well was installed, which will remain at a semiannual
frequency for sampling and reporting.

This report is the twenty-fourth to be submitted since the November 2005 letter report; the
previous reports were submitted for Fourth Quarter of CY 2005 through the Third Quarter of
CY 2011 (SNL/NM February 2006, June 2006, September 2006, December 2006,

March 2007, June 2007, September 2007, December 2007, March 2008, June 2008,
September 2008, December 2008, June 2009, September 2009, December 2009,

March 2010, June 2010a, September 2010a, December 2010, March 2011, June 2011,
October 2011a, and January 2012).
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Groundwater at BSG monitoring well CYN-MWS®6 has been sampled 18 times; Coyote Test
Field (CTF) wells CTF-MW?2 and CTF-MW3 have been sampled four times; Technical
Area (TA)-V wells TAV-MW11, TAV-MW12, TAV-MW13, and TAV-MW14 have

been sampled four times; Solid Waste Management Unit (SWMU) 8/58 wells CCBA-MW1
and CCBA-MW?2 have been sampled one time; and SWMU 68 wells OBS-MW1, OBS-
MW2, and OBS-MW3 have been sampled one time. (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 groundwater monitoring wells remain active in the perchlorate-
screening monitoring well network unless otherwise negotiated with the NMED.

Scope of Activities

This report provides perchlorate screening analytical results for the Fourth Quarter of

CY 2011 (October, November, and December 2011) for the wells currently active in the
perchlorate-screening program as shown on Figure 11-1 and listed in Table II-1. In
accordance with the requirements of Table XI-1 of the Order, a well with four consecutive
quarters of nondetects (NDs) for perchlorate at the screening level/method detection limit
(MDL) of 4 micrograms per liter (ug/L) is removed from the requirement of continued
monitoring for perchlorate. Data for numerous wells identified in the Order have satisfied
this requirement; therefore, these wells have been removed from the perchlorate-screening
program. The perchlorate results for these wells have been provided in previous reports and
are not discussed in this current report. Wells discussed in previous perchlorate-screening
reports include the following: CYN-MW1D, CYN-MWS5 (recently reinstated), CYN-MW?7,
CYN-MWS8, CYN-MW9, CYN-MW10, CYN-MW11, CYN-MW12, LWDS-MW1,
MRN-2, MRN-3D, MWL-BW1, MWL-BW2, MWL-MW1, MWL-MW7, MWL-MWS8,
MWL-MW9, NWTA3-MW2, SWTA3-MW4, TA1-W-03, TA1-W-06, TA1-W-08,
TA2-W-01, and TA2-W-27.

SNL/NM personnel performed groundwater sampling at 12 wells on the dates listed in
Table II-1. Several of the wells were installed after the Order was finalized and were
therefore required to be sampled for perchlorate as “new” wells; the other wells were
sampled to meet other regulatory requirements (discussed in Section 11.3.0). Groundwater
sampling activities were conducted in accordance with procedures outlined in the following
investigation-specific sampling and analysis plans (SAPs) entitled:
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e “TA-V Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM October 2011b)

e “Burn Site Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM September 2011a)

e “SWMUs 8/58 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM September 2011b)

e “SWMU 68 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM September 2011c)

e “SWMU 149 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM November 2011a).

e “SWMU 154 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2012”
(SNL/NM November 2011b).

As described in the Mini-SAPs, groundwater sampling was performed in accordance with
current SNL/NM Environmental Management, Long-Term Environmental Stewardship
(LTES) Project Field Operating Procedures (FOPs). A portable Bennett™ 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 August 2007a). With the exception of CYN-MW6,
each well was purged a minimum of one saturated screen volume before sampling in
accordance with FOP 05-01, “LTES Groundwater Monitoring Well Sampling and Field
Analytical Measurements” (SNL/NM August 2007b). Well CYN-MWE6 is a low-yield
monitoring well and was purged dry and allowed to recover before sampling to ensure a
representative groundwater sample.

Field water-quality measurements for turbidity, pH, temperature, specific conductance (SC),
oxidation-reduction potential (ORP), and dissolved oxygen (DO) were obtained from the
well prior to collecting groundwater samples. Groundwater temperature, SC, ORP, DO, and
pH were measured with a YSI™ Model 620 water quality meter. Turbidity was measured
with a HACH"™ Model 2100P turbidity meter. Purging continued until four stable
measurements for turbidity, pH, temperature, and SC were obtained. Groundwater stability
is considered acceptable when the following parameters are achieved:
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e Turbidity measurements are within 10%, or less than 5 nephelometric turbidity units
e pHis within 0.1 units

e Temperature is within 1.0 degree Celsius

e SC is within 5%.

Field Measurement Logs documenting details of well purging and water quality
measurements have been submitted to the SNL/NM Records Center.

The groundwater samples were submitted to GEL Laboratories LLC (GEL) for chemical
analysis of perchlorate using U.S. Environmental Protection Agency Method 314.0

(EPA November 1999). The sample identification, Analysis Request/Chain-of-Custody
form number, and the associated groundwater investigation are provided in Table I1-2. The
analytical report from GEL, including certificates of analyses (COA) (Appendix A),
analytical methods, MDLs, practical quantitation limits, dates of analyses, results of quality
control (QC) analyses, and data validation findings (Appendix B) has been submitted to the
SNL/NM Records Center.

Regulatory Criteria

For a given monitoring well, four consecutive ND results using the screening level/MDL of
4 ug/L are considered by the NMED as 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 ug/L in a specific well, then 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 ug/L, DOE/Sandia will evaluate the
nature and extent of perchlorate contamination, based on a screening level/MDL of 4 ug/L,
and incorporate the results of this evaluation into a Corrective Measures Evaluation (CME).
Section VII.C of the Order clarifies that the CME process will be initiated where there is a
documented 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 of approval from the NMED, which stated the
requirement that DOE/Sandia “determine the nature and extent of the contamination and
complete a CME 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-MWe for four additional quarters, ending in December 2007, to ensure appropriate
characterization of this well. In January 2008, DOE/Sandia requested a meeting with the
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NMED to discuss the need for continued monitoring or additional characterization work
and, potentially, a CME.

In preparation for discussing the perchlorate-impacted groundwater in the vicinity of
CYN-MWG6 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 soil has been
characterized at SWMUSs in the study area (SNL/NM June 2006 and March 2008-
Appendix C). Based on these data, DOE/Sandia consider that the nature and extent of
perchlorate in groundwater at the Burn Site has been sufficiently characterized. Since 2004,
groundwater samples from four other monitoring wells in the vicinity of the Burn Site have
been analyzed for perchlorate, including CYN-MW1D, CYN-MWS5, CYN-MW?7, and
CYN-MWS8. All these wells were sampled for four quarters and all results were ND for
perchlorate (SNL/NM March 2008—-Appendix D).

In accordance with 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-MW®6 groundwater
samples. The maximum perchlorate concentration to date of 8.93 ug/L was used in the risk
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 samples from 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 the NMED to proceed with semiannual
monitoring of perchlorate in CYN-MW6 and proceed with semiannual reporting of all
perchlorate results (NMED November 2008). Upon further consideration, the NMED once
more required that DOE/Sandia resume quarterly reporting of perchlorate results with the
exception of CYN-MW6 (NMED April 2009).

In April 2009, DOE/Sandia received a letter from the NMED requiring DOE/Sandia to
characterize the nature and extent of the perchlorate contamination in soil and groundwater
in the BSG study area (NMED April 2009). A characterization work plan was prepared and
submitted to the NMED (SNL/NM November 2009), approved by the NMED (February
2010), and implemented in July 2010. In the April 2009 letter, the NMED had also
requested that DOE/Sandia monitor perchlorate concentrations for a minimum of four
quarters at several Tijeras Arroyo Groundwater and TA-V monitoring wells (NMED April
2009); all these wells have been sampled for four consecutive monitoring events with no
perchlorate detections and have since been removed from the perchlorate sampling list.
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During the First Quarter of CY 2011, four monitoring wells were added to the
perchlorate monitoring network based on the NMED letter of April 8, 2010, entitled,
“Class 3 Permit Modification Requests for Granting Corrective Action Complete
Status for 26 SWMUSs/AOCs (Request of March 1, 2006) and 5 Other SWMUs/AOCs
(Request of January 7, 2008) Sandia National Laboratories EPA 1D #NM5890110518
HWB-SNL-06-007 and HWB-SNL-08-001" (NMED April 2010). The NMED letter
required work plans and groundwater monitoring at the following SWMUs:

e SWMU 49—Annual sampling of existing monitoring well CYN-MWS5. This well was
sampled four times from May 2004 through February 2005. Based on four consecutive
ND results, CYN-MWS5 was removed from the perchlorate monitoring network
(SNL/NM November 2005).

e SWMU 116—Annual sampling of existing monitoring well CTF-MW1.

e SWMU 149—Submittal of a SAP and quarterly sampling of existing monitoring well
CTF-MWa3 for a minimum of eight quarters.

e SWMU 154—Submittal of a SAP and quarterly sampling of existing monitoring well
CTF-MW?2 for a minimum of eight quarters.

To fulfill the requirements of the April 2010 NMED letter, DOE/Sandia submitted a SAP for
CTF-MW?2 and CTF-MW3 (SNL/NM June 2010b) that was subsequently approved (with
modifications) by the NMED (December 2010).

The NMED letter of April 8, 2010, also required work plans, installation of groundwater
monitoring wells, and groundwater monitoring at the following SWMUs:

e SWMUs 8/58—Two groundwater monitoring wells must be installed (CCBA-MW1 and
CCBA-MW?2) and sampled quarterly for a minimum of eight quarters.

e SWMU 68— Three groundwater monitoring wells must be installed (OBS-MW1,
OBS-MW?2, and OBS-MW3) and sampled quarterly for a minimum of eight quarters.

To fulfill the requirements of the April 2010 NMED letter, DOE/Sandia submitted a Well
Installation Plan/SAP for CCBA-MW1, CCBA-MW?2, OBS-MW1, OBS-MW?2, and
OBS-MWa3 (SNL/NM September 2010b) that was subsequently approved (with
modification) by the NMED (January 2011).
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Monitoring Results

Table 11-3 summarizes current and historical perchlorate results for wells currently in the
perchlorate-screening monitoring network. The analytical laboratory COA for the Fourth
Quarter of CY 2011 perchlorate data is included as Appendix A. No perchlorate was
detected above the screening level in any samples collected from the newly installed wells
CCBA-MW1, CCBA-MW2, OBS-MW1, OBS-MW?2, or OBS-MWa3. Consistent with
historical analytical results, no perchlorate was detected above the screening level in any
samples collected from CTF-MW2, CTF-MW3, TAV-MW11, TAV-MW12, TAV-MW13,
or TAV-MW14. Also consistent with historical analytical results, perchlorate was detected
above the screening level/MDL of 4 ug/L in the sample from CYN-MW6.

As shown on Figure 11-2, the October 2011 perchlorate concentration reported for well
CYN-MWE is 6.38 pg/L, which is consistent with the average concentration detected since
sampling began in March 2006. The hydrograph for well CYN-MWG6 (Figure 11-2) shows
that the water table is rapidly declining.

Table 11-4 summarizes the stabilized water-quality values measured immediately before the
groundwater samples were collected. The field water quality measurements include
turbidity, pH, temperature, SC, ORP, and DO.

The analytical data were reviewed and validated in accordance with Administrative
Operating Procedure 00-03, “Data Validation Procedure for Chemical and Radiochemical
Data,” Revision 3 (SNL/NM May 2011). No problems were identified with the analytical
data that resulted in qualification of the data as unusable. The data are acceptable, and
reported QC 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 2011a, September 2011b,
September 2011c; October 2011b; and November 2011a and 2011b) were identified during
the Fourth Quarter of CY 2011 sampling activities.

Summary and Conclusions

Based on the analytical data presented in Table I1-3 and in previous reports, the following
statements can be made:
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e No perchlorate was detected in the environmental samples from groundwater
monitoring wells CCBA-MW1, CCBA-MW2, CTF-MW?2, CTF-MW3, OBS-MW1,
OBS-MW?2, or OBS-MW3 at the screening level/MDL of 4 pg/L.

¢ No perchlorate has been detected during four consecutive quarterly sampling events in
samples from TAV-MW11, TAV-MW12, TAV-MW13, or TAV-MW14, so these
monitoring wells will be removed from the perchlorate screening well network.

e Since June 2004 (the start of sampling as required by the Order), perchlorate was
detected above the screening level/MDL (4 ug/L) in groundwater samples from only one
of the wells (CYN-MW®) in the perchlorate-screening monitoring well network.

e The perchlorate concentration for well CYN-MW6 for the Fourth Quarter of CY 2011
sampling event is 6.38 ug/L, which is consistent with the average concentration
reported since the inception of perchlorate sampling at well CYN-MW6 in March 2006
(Figure 11-2).

e A human health risk assessment was performed to evaluate the potential for
adverse health effects from the concentrations of perchlorate detected in CYN-MW6
groundwater samples. The maximum concentration of perchlorate in CYN-MW6
samples to date (8.93 pg/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 continue annual monitoring for perchlorate in CTF-MW1 and CYN-MWS5,
semiannual monitoring in CYN-MW&, and quarterly monitoring in wells CCBA-MW1,
CCBA-MW2, CTF-MW2, CTF-MW3, OBS-MW1, OBS-MW?2, and OBS-MWS3.
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Table II-1

Current Perchlorate Screening Monitoring Well Network

Fourth Quarter, CY 2011

(October — December 2011)

Number of Remaining
Well Date Sampled Ccs)nsecgtive Numbe_r of Sampling
ampling Sampling Equipment
Events® Events®
CCBA-MW1 31-Oct-11 1 7 Bennett' Pump
CCBA-MW?2 01-Nov-11 1 7 Bennett' Pump
CTF-MW2 09-Dec-11 4 4 Bennett' Pump
CTF-MW3 08-Dec-11 4 4 Bennett' Pump
CYN-MW6 17-Oct-11 18 TBD® Bennett' Pump
OBS-MW1 25-Oct-11 1 7 Bennett' Pump
OBS-MW?2 26-Oct-11 1 7 Bennett' Pump
OBS-MW3 24-Oct-11 1 7 Bennett' Pump
TAV-MW11 10-Nov-11 4 0 Bennett' Pump
TAV-MW12 28-Nov-11 4 0 Bennett' Pump
TAV-MW13 07-Nov-11 4 0 Bennett' Pump
TAV-MW14 22-Nov-11 4 0 Bennett' Pump

Notes

®Includes this sampling event.

®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 ug/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.

“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 and the NMED have agreed to further characterization requirements in

the BSG study area (NMED February 2010).

ng/L = Microgram(s) per liter.

BSG = Burn Site Groundwater.
CCBA = Coyote Canyon Blast Area.
CTF = Coyote Test Field.

CY = Calendar Year.

CYN = Canyons (Burn Site).

DOE = U.S. Department of Energy.
MDL = Method detection limit.

MW = Monitoring well.

NMED = New Mexico Environment Department.
OBS = Old Burn Site.

Sandia = Sandia Corporation.

TAV = Technical Area V.




Table 1I-2
Sample Details for Fourth Quarter, CY 2011 Perchlorate Sampling

Sample Associated
Well AL AR/COC Number Groundwater
Identification A
Investigation
CCBA-MW1 091345-020 613883 SWMU 8/58
091349-020
CCBA-MW2 091350-020 613885 SWMU 8/58
CTF-MwW2 091525-020 613929 SWMU 154
CTF-MW3 091523-020 613928 SWMU 149
CYN-MW6 091320-020 613871 BSG
OBS-MW1 091335-020 613879 SWMU 68
OBS-MW2 091337-020 613880 SWMU 68
091342-020
OBS-MW3 091343-020 613882 SWMU 68
091416-020
TAV-MW11 091417-020 613903 TAV
TAV-MW12 091436-020 613911 TAV
TAV-MW13 091408-020 613899 TAV
TAV-MW14 091433-020 613910 TAV

Notes

AR/COC = Analysis Request/Chain of Custody.

BSG
CCBA
CTF
CcYy
CYN
MW
OBS
SWMU
TAV

= Burn Site Groundwater.

= Coyote Canyon Blast Area.

= Coyote Test Field.

= Calendar Year.

= Canyons (Burn Site).
= Monitoring Well.

= Old Burn Site.

= Solid Waste Management Unit.

= Technical Area V.




Table 11-3
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring Well Network as of Fourth Quarter, CY 2011

Perchlorate

MDL® | PQL® | mcL® idati i
Well ID Sample | ARICOC Sample No. Result?® Q Labor_a_torey Valldat_lorf\ Analytlcgl Comments
Date No. (ug/L) (uo/L) | (ng/L) | (ng/L) | Qualifier Qualifier Method
CCBA-MW1 [ 31-Oct-11 | 613883 | 091345-020 ND 4.0 12 NE U EPA 314.0
091349-020 ND 4.0 12 NE U EPA 314.0
CCBA-MW2 | 01-Nov-11 | 613885 |—597350 020 ND 4.0 12 NE u EPA 314.0 | Duplicate sample
090237-020 ND 4.0 12 NE U EPA 314.0
08-Mar-11 | 613448 I—550238-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
CTF-MW2 31-May-11 | 613578 | 090670-020 ND 4.0 12 NE U EPA 314.0
29-Sep-11 | 613855 | 091259-020 ND 4.0 12 NE U EPA 314.0
09-Dec-11 | 613929 [ 091525-020 ND 4.0 12 NE u EPA 314.0
090243-020 ND 4.0 12 NE U EPA 314.0
09-Mar-11 | 613450 550724-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
CTF-MW3 03-Jun-11 | 613579 | 090672-020 ND 4.0 12 NE U EPA 314.0
23-Sep-11 | 613854 | 091257-020 ND 4.0 12 NE U EPA 314.0
08-Dec-11 | 613928 | 091523-020 ND 4.0 12 NE U EPA 314.0
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
23-Mar-06 609578 075985-R20 6.39 0.50 2.0 NE Hh HT, J EPA 6850M | Verification/Reanalysis
075986-R20 6.48 0.50 2.0 NE Hh HT,J EPA 6850M | Verification/Reanalysis
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
22-Jun-06 | 809929 578507 071 6.99 1.0 4.0 NE EPA 6850M | Verification
078688-021 6.92 1.0 4.0 NE EPA 6850M | Verification/Duplicate Sample
081626-020 7.52 4.0 12 NE J EPA 314.0
20-Sep-06 610652 081626-R20 6.96 1.0 4.0 NE P2 EPA 6850M | Verification/Reanalysis
083858-020 8.46 4.0 12 NE J EPA 314.0
CcYN-Mwe | 19-Dec06 | 611057 raaesa 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
084833-020 6.57 4.0 12 NE J J-, X1 EPA 314.0
27-Jun-07 | 611399 55433 R20 5.94 0.5 2.0 NE EPA 6850M | Verification/Reanalysis
085249-020 7.74 4.0 12 NE J EPA 314.0
12-Sep-07 611581 085249-R20 6.46 0.5 2.0 NE Hh J EPA 6850M | Verification/Reanalysis
085446-020 6.20 4.0 12 NE J EPA 314.0
18-Dec-07 | 611668 501277620 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 footnotes at end of table.




Table 11-3 (Continued)
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring-Well Network, as of Fourth Quarter, CY 2011

Perchlorate

mMDL" | PQL® | mcL? idati i
Well ID Sample | ARICOC Sample No. Result?® Q Labor_a_torey Valldat_lorf\ Analytlcgl Comments
Date No. (ug/L) (uo/L) | (ng/L) | (ng/L) | Qualifier Qualifier Method
087734-020 4.12 4.0 12 NE J J- EPA 314.0
30-Sep-09 612392 087735-020 4.71 4.0 12 NE J J- EPA 314.0 | Duplicate sample
03-Mar-10 612580 088180-020 4.59 4.0 12 NE J EPA 314.0
CYN-MW6 20-Sep-10 613279 089659-020 6.14 4.0 12 NE J EPA 314.0
(Continued) o i 6.95 4.0 12 NE J J- EPA 314.0
14-Feb-11 613413 090000-020 6.26 0.5 2.0 NE Hh EPA 6850M | Verification/Reanalysis
18-Aug-11 613723 091035-020 7.06 4.0 12 NE J EPA 314.0
17-Oct-11 613871 091320-020 6.38 4.0 12 NE J EPA 314.0
OBS-MW1 25-Oct-11 613879 091335-020 ND 4.0 12 NE U EPA 314.0
OBS-MW2 26-Oct-11 613880 091337-020 ND 4.0 12 NE U EPA 314.0
091342-020 ND 4.0 12 NE U EPA 314.0
OBS-Mw3 24-Oct-11 613882 091343-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
06-Jan-11 613384 089917-020 ND 4.0 12 NE U EPA 314.0
18-Apr-11 613524 090435-020 ND 4.0 12 NE u EPA 314.0
TAV-MW11 08-Jul-11 613625 090822-020 ND 4.0 12 NE U EPA 314.0
091416-020 ND 4.0 12 NE U EPA 314.0
10-Nov-11 613903 091417-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
19-Jan-11 613392 089935-020 ND 4.0 12 NE U EPA 314.0
090442-020 ND 4.0 12 NE u EPA 314.0
TAV-Mwiz | 20-APrLL | 613527 664237020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
15-Jul-11 613631 090837-020 ND 4.0 12 NE U EPA 314.0
28-Nov-11 613911 091436-020 ND 4.0 12 NE U EPA 314.0
089921-020 ND 4.0 12 NE U EPA 314.0
10-Jan-11 613386 089922-020 ND 4.0 12 NE u EPA 314.0 | Duplicate sample
TAV-MW13 06-Apr-11 613516 090417-020 ND 4.0 12 NE U EPA 314.0
05-Jul-11 613621 090813-020 ND 4.0 12 NE u EPA 314.0
07-Nov-11 613899 091408-020 ND 4.0 12 NE U EPA 314.0
20-Jan-11 613393 089938-020 ND 4.0 12 NE U EPA 314.0
21-Apr-11 613528 090445-020 ND 4.0 12 NE u EPA 314.0
TAV-MW14 090834-020 ND 4.0 12 NE U EPA 314.0
14-Jul-11 613630 090835-020 ND 4.0 12 NE u EPA 314.0 | Duplicate sample
22-Nov-11 613910 091433-020 ND 4.0 12 NE U EPA 314.0
Notes
AR/COC = Analysis Request and Chain of Custody.
CCBA = Coyote Canyon Blast Area.
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.

CY = Calendar Year.




Table 11-3 (Concluded)
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring-Well Network, as of Fourth Quarter, CY 2011

Notes (Continued)

CYN = Canyons (Burn Site).

EPA = U.S. Environmental Protection Agency.
ID = Identification.

MW = Monitoring well.

OBS = Old Burn Site.

TAV = Technical Area V.

*Result

Values in bold exceed the screening level/MDL
ND = Not detected (at MDL).

ng/L = Micrograms per liter.

°MDL

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.

‘PQL
Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined within specified limits of precision and accuracy by the indicated method under
routine laboratory operating conditions.

d

MCL

Maximum contaminant level. Established by the U.S. Environmental Protection Agency Primary Water Regulations (40 CFR 141.11, Subpart B) and subsequent
amendments or Title 20, Chapter 7, Part 1 of the New Mexico Administrative Code, incorporating 40 CFR 141.

NE = Not established.

°Laboratory Qualifier

H = Analytical holding time was exceeded.

h = Preparation holding time was exceeded.

J = Amount detected is below the practical quantitation limit.
U = Analyte is absent or below the method detection limit.

Validation 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 guantity with a suspected negative bias.
P2 = Insufficient quality control data to determine laboratory precision.

X1 = General data quality is suspect.

9Analytical Method

EPA 314.0: U.S. Environmental Protection Agency, November 1999, “Perchlorate in Drinking Water Using lon 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
lonization/Mass Spectrometry (HPLC/ESI/MS),” draft, Method 6850 (EPA April 2005).



Table 1l-4
Perchlorate Screening Groundwater Monitoring
Field Water Quality Measurements?, Fourth Quarter, CY 2011

Specific OX|dat|pn- - Dissolved Dissolved
well ID Sample Date Tempoerature Conductivity Reduct|_on oH Turbidity Oxygen Oxygen
(°C) Potential (NTU)

(Wmhos/cm) (mv) (% Sat) (mg/L)
CCBA-MW1 31-Oct-11 15.16 564 420.7 6.51 0.35 25.3 2.52
CCBA-MW2 01-Nov-11 16.84 694 386.6 7.34 3.91 53.8 5.17
CTF-MW2 09-Dec-11 14.85 4021 135.3 5.44 1.96 2.3 0.23
CTF-MW3 08-Dec-11 17.07 1847 414.8 6.72 0.54 70.4 6.69
CYN-MW6 17-Oct-11 15.36 1145 3915 7.15 1.27 18.9 1.89
OBS-MW1 25-Oct-11 17.63 598 384.7 7.26 2.78 38.2 3.58
OBS-MW?2 26-Oct-11 17.37 606 384.4 7.29 0.79 37.3 3.57
OBS-MW3 24-Oct-11 16.74 602 388.4 7.25 0.55 40.7 3.94
TAV-MW11 10-Nov-11 18.91 622 385.9 7.35 0.51 70.4 6.51
TAV-MW12 28-Nov-11 19.66 663 388.8 7.27 0.66 58.3 5.32
TAV-MW13 07-Nov-11 19.68 583 377.2 7.33 1.08 23.2 2.12
TAV-MW14 22-Nov-11 19.11 729 387.9 7.28 0.61 67.0 6.18

Notes

®Field measurements obtained immediately before the groundwater sample was collected.

°C = Degrees Celsius.

% Sat = Percent saturation.
umhos/cm = Micromhos per centimeter.
CCBA = Coyote Canyon Blast Area.
CTF = Coyote Test Field.

CY = Calendar Year.

CYN = Canyons (Burn Site).

ID = Identification.

mg/L = Milligrams per liter.

mV = Millivolt(s).

MW = Monitoring well.

NTU = Nephelometric turbidity unit.
OBS = Old Burn Site.

pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).

TAV = Technical Area V.




Appendix A
Analytical Laboratory Certificates of
Analysis for the Perchlorate Data
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 1
Batch No. :V(,A“ _ SMOyse AR/COC I 613871

Dept. No./Mail Stop: 4142/MS1126
Project/Task Manager:  Don Schofield
Project Name: Burn Site GWM

Project/Task No.146422.10.11.01 - f:] Waste Characterization

SMO Authorization'éa 4 % o -Send preliminary/copy report to:
Contract # PO 691436 sy

Edie Kent/803-556-8171

Record Center Code: ER/1333/DAT GEL ) N Released by COC No.:

Logbook Ref. No..  ER 058 SMO Contact/Phone:  Lorraine Herrera/505-844-3199 S boTTLI oML Validation Required

Service Order No. CF058-12 Send Report to SMO: l Bill To:Sandia National Labs (Accounts Payable)

Location Tech Area P.0. Box 5800 MS 0154

Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 ‘29% QL/QD

ER Sample ID or Pump | ER Site Date/Time(hr) Sample Container Preserv- |Collectior]Sample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091320-005 CYN-MW6 164 NA 101711\0836 GW | AG 4x1L 4C G SA |TPH DRO (SW846-8015A/B) SVOC -
091320-006 CYN-MW6 164 NA 101711\0834 GW | AG | 3x40ml 4C G SA |TPH GRO (SW846-8015A/B) VOC .2
091320-018 CYN-MW6 164 NA 101711\0837 GW P 125 ml H2804 G SA INPN (353.2)
091320-020 CYN-MW86 164 NA 101711\0838 GW P 250 mi 4C G SA |Perchlorate (314.0) Y
091321-006 CYN-TB14 NA NA 101711\0834 DIW | AG | 3x40ml 4C G TB |TPH GRO (SW846-8015A/B) VOC .z

RMMA [JYes [“No Ref. No. Special Instructions/QC Requirements

EDD Yes [No
Level D Package D’es No

Sample Disposal [ Return to Client Disposal by lab
Turnaround Time [_]7 Day [ 115 pay 30 Day

Return Samples By: [] Negotiated TAT 18] *Send report to:
Name _z Signatyre, | Init , Company/Organization/Phone/Cellular Tim Jackson/Org.4142/MS 0756/505-284-2547
Sample William J Gibson 4/ (\|SNL/4142/844-4013/239-7367
Team Robert Lynch e l/—1SNL/4142/844-4013/250-7090
Members Alfred Santillanes ﬁ/f»?ﬁed«ziw e SNL/4142/844-5130/228-0710
A 4 *Please list as separate report.

| ]
Yz Date |01 F[y Time OF 12 4.Relinquished by Org. Date
MI0rg. oy Date,olyzly Tme P9 1T |4 Received by Org. Date
A k?0'9. (Y7 Date ju [/2L 1 Tme s 3 7§ |5.Relinquished by Org. Date
2.Received by € . Date ‘/&'-)zﬁ{/l‘ ime  79a 77 |5. Received by Org. Date
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date
3. Received by Org. Date Time 6. Received by Org. Date

1.Relinquished by




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 15, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant

Project: Level C, Groundwater Monitoring

Client Sample ID:  091320-020 Project: SNLSGWater

Sample ID: 288246004 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 17-OCT-11 08:38

Receive Date: 18-OCT-11 Client Desc.: CYN-MW6

Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ion Chromatography ' ' -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate J 0.00638 0.004 0.012 mg/L I MARI 11/01/11 1327 1154805 1

The following Analytical Methods were performed:

Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 33 of 131
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CONTRACT LABORATORY

~

Intemallab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 2
Batch No. /}///‘l SMO/{Jse / AR/COC ' 613879
Dept. No./Mail Stop:  6234/MS 0718 Date ‘Sam’plgsiShipped: '/ 7.¢ // .. |Project/Task No.98026.g;§13 ‘ ? []waste Characterization
Project/Task Manager:  Alicia Aragon Ca'rriei'/Way_bilI No. - “ﬁr 27| SMO Authorizati 7 L -Send preliminary/copy report to:
Project Name: SWMU 68 Lab Contact: Edie Kent/803-556-8171  |Contract # PO 691436 <& v
Record Center Code:  NA Lab Destination: ~ GEL - | IReleased by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phone:  Lorraine Herrera /505-844.3199 SUE ol OB |[vaiidation Required
Service Order No. CF263-12 Send Report to SMO: I Bill To:Sandia National Labs (Accaunts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample ID or ER Site| Date/Time(hr) | Sample Container Preserv- Collectiof Sample Parameter & Method Lab Sample
Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method| Type Requested ID
091335-001  |OBS-MW1 154 NA 110/25/110949| GW | G |3x40ml HCL G SA _|TCL VOC (SW846-8260B) Od5
091335-002 OBS-MW1 154 NA | 10/25/110951| GW | AG | 4xiL 4C G SA_|TCL SVOC (SWg46-8270C) . OLJ tP )
091335-009 0OBS-MW1 154 NA | 10/25/11 0952 | GW P | 500 ml HNO3 G SA _|TAL Metals+ Ur (SW846-6020/7470)
091335-014 OBS-MWH1 154 NA 1 10/25/110953 | GW P |250 ml 4C G SA _|Hexavalent Chromium (SW846-7196A)
091335-016 OBS-MW1 154 NA | 10/25/11 0954 | GW P | 125 mi 4C G SA | Anions (SW846-9056)
091335-017 OBS-MW1 154 NA 1 10/25/110955 | FGW | P {250 ml HNO3 G SA _|Cations (SW846-6020)
091335-018 0OBS-MW1 154 NA | 10/25/110956 | GW P | 125ml H2S04 G SA |NPN (353.2)
091335-020 OBS-MW1 154 NA | 10/25/11 0957 | GW P ]250 mi 4C G SA _|Perchlorate (314.0)
091335-022 OBS-MW1 154 NA | 10/25/11 0958 | GW P | 500mi 4C G SA _|Alkalinity (SM2320B)
091335-024 OBS-MW1 154 NA 110/25/111001| GW | AG | 4x1L 4C G SA_|High Explosive (SW846-8321A) Mod.
091335-027 OBS-MW1 ' 154 NA | 10/25/11 1002 | GW P | 250 ml NaOH G SA _|Total Cyanide (SW846-3012)
RMMA [] Yes No Ref. No. Sémp!e Tracking SmoﬂUse_:» _ISpecial InstructionsiQC Requirements Abnormal
Sample Disposal [ Retum to Client Disposal by lab Date Entered(mm, "’dl;yy)' - EDD Yes [ Mo 3_C)o_r*q@:i‘itipr‘ju')jﬁOn .
Turnaround Time [ ] 7Day [ ] 15Day 30Day |Enteredby: = v 00 Level D Package [tes No Receipt -
Return Samples By: D Negotiated TAT QCinits:: 0 " |*Send report to: RN
Name _~Agpatu Init Company/Organization/Phone/Cellular _ |Tim Jackson/ORG.4142/MS.0729/ 284-2547 e
Sample Robert Lynch L [SNL/4142/844-4013/250-7090 If Perchlorate detected perform verification analysis(SW846-6850M) - Lab Use
Team Alfred Santillanes VAL Zr1SNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate e
Members William Gibson SNL/4142/844-4013/239-7367 Anions as Br,F1.Cl.S04
i EGW (fitered in field with 45 micron fiter)
A, i . *Please list as separate report. )
1 Relinquished by /ool S o L2~ Org 2y &/ 2Date ) Y25, Time ] O4/'7 |4 Relinquished by Org. Date Time
1. Received by Vi Org.«7y#5 Date z57n_ Time /04 7 |4, Received by Org. Date Time
2 Relinquished . Sy Ora.4/4 E Date jofy sy Time //4 $— |5.Relinquished by Org. Date Time
2. Received by . Org. Date { J/M} Time Q78S 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
ARICOC- [ 613879]

Project Name: SWMU 68 Project/Task Manger: Alicia Aragon JProject/Task No.: 98026.01.13

Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use

Sample No- ER Sample ID or Pump ER Date/Time (hr) {Sample] Container Preserv- | Collection|Sample Parameter & Method Lab Sample

Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested

091335-033 |OBS-MWA1 154 NA 10/25/11 1004 | GW P 1L HNO3 G SA |Gamma Spec (short list)(901.0)

091335-034 |OBS-MW1 154 NA 10/25/11 1005 { GW P 1L HNO3 G SA |Gross Alpha/Beta (800.0)

091335-035 |OBS-MW1 154 NA 10/25/11 1006 | GW P 1L HNO3 G SA _|Isotopic Ur (ASTM D3972-09M)

091336-001 |OBS-TB1 NA NA 10/25/11 0949 | DIW | G | 3x40mi| HCL G TB |VOC (SW846-8260B)




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 25, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant

Project: Level C, Groundwater Monitoring

Client Sample ID:  091335-020 Project: SNLSGWater

Sample ID: 288686052 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 25-OCT-11 09:57

Receive Date: 26-OCT-11 Client Desc.: OBS-MW1

Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ion Chromatography -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI [1/01/11 1443 1154805 |
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 141 of 1331
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 2
Batch No. SMO Use AR/COC | 613880
Dept. No./Mail Stop:  6234/MS 0718 fif Project/Task N0.98026.01.13 [_] waste Characterization
Project/Task Manager:  Alicia Aragon o 4 5.4 SMO Authorization:_éﬁ -Send preliminary/copy report to:
Project Name: SWMU 68 Lab Contact: Edie Kent/803-856-8171 |Contract # PO 691436
Record Center Code: NA Lab Destination: GEL Released by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phone: Lorraine Herrera /505-844-3199 SEEETTLE RPER | [ yaidation Required
Service Order No. CF263-12 Send Report to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 255656
ER Sample ID or ER Site| Date/Time(hr) {Sample Container Preserv- Collection Sample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix { Type { Volume ative Method| Type Requested D
A 091337-001 OBS-MW2 253 NA 102611\0934 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B)

* 091337-002 0OBS-MW2 253 NA 102611\0936 | GW | AG | 4xiL 4C G SA |TCL SVOC (SW846-8270C)

N\ 091337-009 0OBS-MW2 253 NA 102611\0938 | GW P | 500 mi HNO3 G SA _|TAL Metals+ Ur (SW846-6020/7470)

> 091337-014 OBS-MW2 253 NA 102611\0939 | GW P {250 ml 4C G SA |Hexavalent Chromium (SW846-7196A)

N 091337-016 0OBS-MW2 253 NA 102611\0940 | GW P |125ml 4C G SA | Anions (SW846-9056)

~ (091337-017 OBS-MW2 253 NA 102611\0941 | FGW P | 250 ml HNO3 G SA |Cations (SW846-6020)

v 091337-018 OBS-MW2 253 NA 102611\0942 | GW P | 125 ml H2804 G SA |NPN (353.2)

v 091337-020 OBS-MW2 253 NA 102611\0943 | GW P | 250 ml 4C G SA |Perchlorate (314.0)

a 091337-022 OBS-MW?2 253 NA 102611\0944 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

% (091337-024 OBS-MW2 253 NA 102611\0945 | GW | AG | 4xiL 4C G SA {High Explosive (SW846-8321A) Mod.

+ 091337-027 OBS-MW2 253 NA A 102611\0947 | GW P 250 ml NaGCH G SA |Total Cyanide (SW846- 9012)

RMMA [] Yes No Ref. No. : {|Special Instructions/QC Requirements

{|EDD Yes Do
: evel D Package [Tes [ No

Sample Disposal L] Return to Client Disposal by lab
Turnaround Time [ ]7 Day [ Jispay  [v]30Day

Return Samples By: L] Negotiated TAT i{*Send report to
Name nature Init Companlergamzat:on/PhonelCeIlular Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch ﬁﬁ%@/ﬁz Foto|sNLia142/844-4013/250-7090 If Perchlorate detected perform verification analysis(SW846-685GM
Team William Gibson WM y7 ﬁj/} % SNL/4142/844-4013/239-7367 Alkalinity as total bicarbonate and carbonate
Members : revrre Anions as BrF1,c1,504 (Last well for SWMU 68
FGW ffiltered in field with .45 micron filter)
2 & for” /) *Please list as separate report.
1 Relinquished by ¢+ Org~‘/ﬂ¥Mlqlzi/ll Time [0:Y4 S [4.Relinquished by Org. Date Time
1. Received by Org.#) P9 Dateso “L4~Dre /&£ ¢4 & |4 Received by Org. Date Time
2.Relinquished by _Z Lo 87" Org.y.3 Date/’ - 2Z-Fime /'oe |5Relinquished by Org. Date Time
2, Received by X ) cn stz M‘ Org. - Date]O/Z'?/hTime O% E,ﬁ 5. Received by . Org. _Date ) Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
AR/COC- [ 613880
Project Name: SWMU 68 Project/Task Manger: Alicia Aragon |Project/Task No.: 98026.01.13
Location |TechArea
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) |Sample| Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume | ative Method | Type Requested D
091337-033 |OBS-MW2 253 NA 102611\0948 | GW P 1L HNO3 G SA |Gamma Spec (short list)(901.0) O 7 /
091337-034 |OBS-MW2 253 NA 102611\0949 | GW P 1L HNO3 G SA [Gross Alpha/Beta (900.0) i
091337-035 |OBS-MW2 253 NA 102611\0950 | GW P 1L HNO3 G SA |lsotopic Ur (ASTM D3972-09M) 07 8
091338-001 |OBS-TB2 NA NA 102611\0934 | DIW | G | 3x40mi| HCL G TB |VOC (SW846-8260B) o7 (/
091339-001 |OBS-FB1 NA NA 102611\0924 | DIW | G | 3x40mI| HCL G FB |VOC (SwW846-8260B) O 7 5
Abnormal Conditions on Receipt LAB USE

Recipient Initials D(b C—— )




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 25, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091337-020 Project: SNLSGWater
Sample 1D: 2886860067 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 26-OCT-11 09:43
Receive Date: 27-OCT-11 Client Desc.. OBS-MW2
Collector: Client Vol. Recv.:
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Ton Chromatography

EPA 314.0 Perchlorate by IC "As Received"

Perchlorate u ND 0.004 0.012 mg/L I MARI LI/O1/11 1502 1154805 I
The following Analytical Methods were performed:

Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 147 of 1331
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2
Batch No. ﬁ//(ﬁ- SMQ Use AR/COC l 613882
Dept. No./Mail Stop:  6234/MS 0718 Project/Task N0.98026.01.13 (] Waste Characterization
Project/Task Manager:  Alicia Aragon SMO Authorization: gz E ;i:é -Send preliminary/copy report to:
Project Name: SWMU 68 Lab Contact: Edie Kent/803-556-8171 [Contract # PO 691436
Record Center Code: NA Lab Destination: GEL Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 599 g@m{( ﬂﬂﬂ M Validation Required
Service Order No. CF263-12 Send Report to SMO: Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sample 1D or ERSitef Date/Time(hr) | Sample Container Preserv- Collectiof Sample Parameter & Nethod - Lab Sample
Sample No.-Fraction| Sample Location Detail Depth (ft) No. Collected Matrix | Type | Volume ative Method| Type Requested 1D
091342-001 OBS-MW3 209 NA | 102411\1008 | GW G | 3x40mi HCL G SA |TCL VOC (SW846-8260B)
091342-002 OBS-MW3 209 NA 102411\010 | GW | AG | 4x1L 4C SA |TCL SVOC (SwW846-8270C)
091342-009 0BS-MW3 209 NA 102411\1014 | GW P 1500 mi HNO3 G SA {TAL Metals+ Ur (SW846-68020/7470)
091342-014 0OBS-MW3 209 NA 102411\1016 | GW P |250ml 4C G SA |Hexavalent Chromium (SW846-7196A)
091342-016 OBS-MW3 209 NA 102411\1017 | GW P 1125 mi 4C G SA | Anions (SW846-9056)
091342-017 OBS-MW3 209 NA 102411\1018 | FGW P ]1250 ml HNO3 G SA |Cations (SW846-6020)
091342-018 OBS-MW3 209 NA 102411\1019 | GW P 1125 ml H2804 G SA |NPN (353.2)
091342-020 OBS-MW3 209 NA 102411\1020 | GW P 1250 ml 4C G SA |Perchlorate (314.0)
091342-022 OBS-MW3 209 NA 102411\1021 GW P | 500 ml 4C G SA |Alkalinity (SM2320B)
091342-024 OBS-MW3 209 NA 102411\1022 | GW | AG | 4xiL 4C G SA |High Explosive (SW846-8321A) Mod.
001342-027 OBS-MW3 209 NA 102411\1026 | GW P {250ml|  NaOH G SA |Total Cyanide (SW846-9012)
RMMA [] Yes No Ref No. : pecial Instructions/QC Requirements ;
Sample Disposal D Return to Client Disposal by lab DD Yes [ ko
Turnaround Time [ J7Day [J15 pay 130 Day evel D Package [Tes No
Return Samples By: l:l Negotiated TAT {*Send report to:
Name __Bignature 5 Init Company/Orgamzatron/Phone/CelluIar Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch W . ,2% [SNL/4142/844-4013/250-7090 If Perchlorate detected perform verification analysis(SW846-68
Team Alfred Santillanes W [1SNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson A/t AC/ |SNLa142/844-4013/239-7367 Anions as Br.FL.CL.S04
/7 FGW (filtered in field with .45 micron filter)
Vi *Please list as separate report.
1 Relinquished by /{m o Y YT Date[vv[ﬁ[\l Time J [ 1¢ 4 Relinquished by Org. Date Time
1. Received by ~Zid /], Org Date p0Y Time 4. Received by Org. Date Time
2 Relinquished “’:Y‘ l ’ . we /7 /Time ) 7m 5.Relinquished by Org. Date Time
2. Received by 90 lie  Org. Date |$/74n Time 7CD - |5. Received by Org. Date Time
3.Relinquished by Org. Date Time S.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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OFF-SITE LABORATORY |
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
, AR/COC- [ 613882]
Project Name: SVWMU 68 ProjectTask Manger: Alicia Aragon [ProjectiTask No.: 98026.01.13
Location |Tech Area
Building Room Reference LLOV (available at SMO) _ Lab use
Sample No- ER Sample ID or Pump ER DatefTime (hr) |Sample| Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091342-033 |OBS-MW3 209 ‘ NA 102411\1028 | GW | P 1L HNO3 G SA [Gamma Spec (short list)(901.0)
091342-034 |OBS-MW3 209 NA 102411\M030 | GW | P 1L HNO3 G SA |Gross Alpha/Beta (900.0) fa:
091342-035 |OBS-MW3 209 NA 102411\1032 | GW | P 1L HNO3 G SA |Isotopic Ur (ASTM D3972-09M)
091343-001 |OBS-MW3 209 NA 102411\1008 | GW | G | 3x40ml| HCL G DU |TCL VOC (SW846-8260B) {3
091343-002 |OBS-MW3 209 NA 102411\1010 | GW | AG | 4xi1L 4C G . | DU |TCL SVOC (SW846-8270C)
091343-009 |OBS-MW3 209 NA 102411\1014 | GW | P | 500 ml | HNO3 G DU |TAL Metals+ Ur (SW846-6020/7470)
091343-014 |OBS-MW3 209 NA 102411\1016 | GW | P | 250 ml 4C G DU |Hexavalent Chromium (SW846-7136A)
091343-016 |OBS-MW3 209 NA 1024111017 | GW | P | 125 ml 4C G DU | Anions (SW846-9056)
091343-017 |OBS-MW3 209 NA 102411\1018 | FGW | P | 250 ml | HNO3 G DU |Cations (SW846-6020)
091343-018 |OBS-MW3 208 NA 102411\1019 | GW | P | 125 ml| H2504 G DU |NPN (353.2)
091343-020 |OBS-MW3 209 NA 102411\1020 | GW | P | 250 ml 4C G DU |Perchlorate (314.0)
091343-022 -|OBS-MW3 209 NA 102411\1021 | GW | P | 500 ml 4C G DU |Alkalinity (SM2320B)
091343-024 |OBS-MW3 209 NA 102411\1022 | GW | AG | 4xiL 4C G DU |High Explosive (SW846-8321A) Mod.
091343-027 |OBS-MW3 209 NA 102411\1026 | GW | P | 250 ml| NaOH G DU |Total Cyanide (SW846-9012)
091343-033 {OBS-MW3 209 NA 102411028 | GW | P 1L HNO3 G DU |Gamma Spec (short list)(901.0)
091343-034 |OBS-MW3 209 NA 102411\1030 | GW | P 1L HNO3 G DU |Gross Alpha/Beta (900.0)
) 091343-035 |[OBS-MWS3 209 NA 1024111032 | GW | P 1L HNO3 G DU |lsotopic Ur (ASTM D3972-09M)
091344-001 |OBS-TB4 NA NA 102411\1008 | DIW | G | 3x40ml| HCL G TB |VOC (SW846-8260B)




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 25, 2011

Company : Sandia National Laboratories
Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091342-020 Project: SNLSGWater
Sample ID: 288686023 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 24-OCT-11 10:20
Receive Date: 25-OCT-11 Client Desc.: OBS-MW3
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ion Chromatography
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 11/01/11 1405 1154805 1

The following Analytical Methods were performed:

Method Description Analyst Comments
1 EPA 314.0 DOE-AL '
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Sandia National Laboratories
Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring

Report Date: November 25, 2011

Client Sample ID:  091343-020

Project: SNLSGWater

Sample ID: 288686037 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 24-OCT-11 10:20

Receive Date: 25-0OCT-11 Client Desc.: OBS-MW3

Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate 8] ND 0.004 0.012 mg/L I MARI 11/01/11 1424 1154805 1

The following Analytical Methods were performed:

Method

Description

Analyst Comments

1
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 _
sacno. AL o ARICOC [ 613883
Dept. No./Mail Stop:  6234/MS 0718 ' - Project/Task No.98026.01.12 [ ] waste Characterization
ProjectiTask Manager:  Alicia Aragon { H #1SMO Authorizatio, él, Z 5 -Send preliminary/copy report to:
Project Name: SWMU 8 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 631436 Sma
Record Center Code: NA Lab Destination: GEL A ,m iz onY Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 § é U‘ Validation Required
Service Order No. CF262-12 Send Report to SMO: | Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154 b
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154 92? 9 / ?L/
ER Sample ID or ER Site| Date/Time(hr) | Sample Container Preserv-  [ollectiofSample Parameter & Kiethod Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (fty | No. Collected Matrix | Type | Volume ative Method| Type Requested ID

091345-001 CCBA-MW1 79 NA 103111\0935 | GW G | 3x40mi|~ HCL G SA |TCL VOC (SW846-8260B)

091345-002 CCBA-MW1 79 NA 1031110937 | GW | AG | 4x1L 4C SA |TCL SVOC (SW846-8270C)

091345-009 CCBA-MWH1 79 NA 103111\0938 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)

091345-016 CCBA-MW1 79 NA 103111\0939 | GW P |125ml 4C G SA | Anions (SW846-9056)

091345-017 CCBA-MW1 79 NA 103111\0940 | FGW | P | 250 ml HNO3 G SA |Cations (SW846-6020)

091345-018 CCBA-MW1 79 NA 103111\0941 | GW P {125 mi H2S04 G SA [NPN (353.2)

091345-020 CCBA-MW1 79 NA 103111\0942 | GW P | 250 ml 4C G SA |Perchlorate (314.0)

091345-022 CCBA-MW1 79 NA 103111\0943 | GW P ] 500 mi 4C G SA |Alkalinity (SM2320B)

091345-024 CCBA-MW1 79 NA 1031110945 | 6w | AG | 4x1L [ 4C G SA [High Explosive (SW846-8321A) Mod. {7

091345-027 CCBA-MWH1 79 NA | 103111\0946 | GW P 1250 ml NaGCH (€] SA [Total Cyanide (SW846-9012)

091345-033 CCBA-MW1 79 "~ NA 1031110948 | GW | P | 1Liter| HNO3 G SA [Gamma Spec (short list)(901.0)
RMMA {1 Yes No Ref. No. Special Instructions/QC Requirements
Sample Disposal ] Return to Client Disposal by fab EDD Yes [ o
Turnaround Time []7 Day 15 Day v]130 Day |Entéreds Level D Package [TTes No
Return Samples By: ) Negotiated TAT *Send report to:

Name _~ Signature 4| Init Company/Organization/Phone/Cellular | Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch LA T7h e | A | SNLIA142/844-40131250-7090 If Perchlorate detected perform verification analysis(SW846-6850)
Team Alfred Santillanes 4 o Vo /o SNEI4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson / L"/{)/):;‘ SNL/4142/844-4013/239-7367 Anions as Br,F1.CLS04
v / R FGW (filtered in field with .45 micron filter)
i *Please list as separate report.

1.Relinquished by /7o ”W_—Org 1YL Date /0/-5{ [;{ Time /@3 [p_|4.Relinquished by Org. Date Time
1. Received by ~22 i/ Wy Org-H1 YT Date9l%) [} Time 4 03{” 4. Received by Org. Date Time
2 Relinquished 45 2019.24j Y7, Daterepf 5 [y Time 1l ‘57 |5.Relinquished by Org. Date Time
2. Received by org. Ce_{_- Date y/-y.lj7 Time p 7¢a 5. Received by Org. Date Time
3.Relinquished by ! ! Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time

24
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
AR/COC- [ 613883]
Project Name: SWMU 8 Project/Task Manger: Alicia Aragon |Project/Task No.: 98026.01.12
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample 1D or Pump ER Date/Time (hr) |Sample| Container Preserv- | Collection{Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No.|. Collected Matrix | Type | Volume ative Method | Type Requested ID
091345-034 |CCBA-MWH1 79 NA 103111\0949 | GW { P | 1Liter | HNO3 G SA |Gross Alpha/Beta (900.0)
091345-035 |CCBA-MW1 79 NA 103111\0951 | GW | P | 1lLiter | HNO34q G SA {Isotopic Ur (ASTM D3972-09M)
091346-001 |CCBA-TB1 NA NA 1031110935 | DIW | G |3x40ml] HCL 4 G TB [VOC (SW846-8260B)

Wy
13



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 29, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID: 091345-020 Project: SNLSGWater
Sample ID: 289184007 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 31-OCT-11 09:42
Receive Date: 01-NOV-11 Client Desc.: CCBA-MW1
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography ' -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate 8] ND 0.004 0.012 mg/L I MARI [1/05/11 0032 1156878 1
The following Analytical Methods were performed:
Method Description i Analyst Comments
1 EPA 314.0 DOE-AL

Page 112 of 896
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 2
Batch No. N l A’ SM@ Use y AR/COC r 61 38;85
Dept. No./Mail Stdp: 6234/MS 0718 Project/Task N0.98026.01.12 [_] waste Characterization
Project/Task Manager: ~ Alicia Aragon Va SMO Authorization;_g#—2 -Send preliminary/copy report to:
Project Name: SWMU 8 La tact: Edie Kent/803-556-8171 |Contract # PO 691436 ) f mo
Record Center Code: NA L.ab Destination: GEL s m 4 Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 i M omn Validation Required
Service Order No. CF262-12 Send Report to SMO: ] Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample 1D or ER Site{ Date/Time(hr) |Sample Container Preserv- CollectiorfSample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (ft) { No. Collected Matrix | Type | Volume ative Method{ Type Requested ID

091349-001 CCBA-MW?2 117 NA | 110111\1000 | Gw G | 3x40mi .HCL G SA |TCL VOC (SW846-8260B)

091349-002 CCBA-MW2 117 NA 110111\1004 | GW | AG | 4xiL 4C G SA |TCL SVOC (SW846-8270C)

091349-009 CCBA-MW2 117 NA 110111\1005 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)

091349-016 CCBA-MW?2 117 NA 110111\1006 | GW P 1125 ml 4C G SA | Anions (SW846-9056)

091349-017 CCBA-MW2 117 NA 110111\1007 | FGW P | 250 mi HNO3 G SA |Cations (SW846-6020)

091349-018 CCBA-MW2 117 NA 110111\1008 | GW P {125ml H2S04 G SA |NPN (353.2)

091349-020 CCBA-MW?2 117 NA 110111\1009 | GW P 250 ml 4C G SA |Perchlorate (314.0)

091349-022 CCBA-MW2 117 NA 110111\1010 | GW P {500 mi 4C G SA |Alkalinity (SM2320B)

091349-024 CCBA-MW?2 117 NA 110111\1012 { GW | AG | 4x1L 4C G SA [High Explosive (SW846-8321A) Mod.

091349-027 CCBA-MW2 117 NA 110111\1013 | GW P 250 ml NaOH G SA |Total Cyanide (SW846-9012)

091349-033 CCBA-MW2 117 NA 110111\1014 | GW P 1 Liter HNO3 G SA |Gamma Spec (short list)(901.0)
RMMA {1 Yes No Ref. No. pecial Instructions/QC Requirements
Sample Disposal I Return to Client Disposal by lab DD Yes Eko
Turnaround Time [ J7Day [ ]15pay 30 Day |EA Y evel D Package "~ es No
Return Samples By: D Negotiated TAT init Send report to

Name ) re , Init Company/Organization/Phone/Cellular | Tim Jackson/ORG.4142/MS.0729/ 284-2547 :
Sample. Robert Lynch M/{%ﬁ/;& £ |SNL/4142/844-4013/250-7090 If Perchlorate detected perform verification analysis(SW846-685:
Team Alfred Santillanes A Y = FSNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate :
Members william Gioson A /L 1L Kbl SNLJ/4142/844-4013/239-7367 Anions as Br,FI,CL.S04
Danielle Nieto iVa (y NN [ 9% [snu4143/845-7708 EGW (filtered in field with .45 micron filter
%A *Please list as separate report.

1.Relinquished by Org 4/ 2 Date//y /¢ Time // /.0 4.Relinquished by Org. Date Time
1. Received by 7 Org4# Y8 Date grfp/n Time 7/ /2 |4 Received by Org. Date Time
2 Relinquished b ) w/ Yz Date sy, Time 5.Relinquished by Org. Date Time
2. Received by 27 7/A . 5.-Received by Org. Date Time
3.Relinquished by 7/ Org. Date Time 6.Relinquished by Org. .Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2
AR/COC- [ 613885]
Project Name: SWMU 8 Projec Task Manger: Alicia Aragon [ProjectTask No.: 98026.01.12
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) |Samplej Container Preserv- {Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested D
091349-034 |CCBA-MW2 117 NA 110111\1016 | GW | P | 1liter | HNO3 G SA |Gross Alpha/Beta (900.0)
091349-035 |CCBA-MW2 117 NA 110111\1017 | GW | P | 1Liter | HNO3 G SA |lsotopic Ur (ASTM D3972-09M)
091350-001 |CCBA-MW2 117 NA 110111\1000 | GW | G | 3x40mlf HCL G DU |TCL VOC (SW846-82608B)
091350-002 |CCBA-MW2 117 NA 110111\1004 | GW | AG | 4xiL 4C G DU |TCL SVOC (§W846-8270C)
091350-009 [CCBA-MW2 117 NA 110111\1005 | GW | P [ 500 ml| HNO3 G DU |TAL Metals+ Ur (SW846-6020/7470)
051350-016 {CCBA-MW2 117 NA 110111006 | GW | P [ 125 ml 4C G DU | Anions (SW846-9056)
091350-017 |CCBA-MW?2 117 NA 110111\1007 | FGW | P [250ml| HNO3 G DU |[Cations (SW846-6020)
091350-018 |CCBA-MW?2 117 NA 110111\008 | GW | P | 125 ml| H2504 G DU [NPN (353.2)
091350-020 [CCBA-MW2 117 NA 110111\1009 | GW | P | 250 ml 4C G DU [Perchlorate (314.0)
091350-022 |CCBA-MW2 117 NA 110111\1010 | GW | P | 500 ml 4C G DU |Alkalinity (SM2320B)
091350-024 |CCBA-MW2 117 NA 110111\1012 | GW | AG | 4xIL 4C G DU |High Explosive (SW846-8321A) Mod.
091350-027 |CCBA-MW2 117 NA 110111\1013 | GW | P [250ml| NaOH G DU |Total Cyanide (SW846-9012)
091350-033 |CCBA-MW2 117 NA 110111\1014 | GW [ P | 1Liter | HNO3 G DU [Gamma Spec (short list)(901.0)
091350-034 |CCBA-MW2 117 NA 110111\1016 | GW | P | 1Liter | HNO3 G DU |Gross Alpha/Beta (900.0)
091350-035 |[CCBA-MW2 117 NA 110111\1017 | GW | P | 1liter | HNO3 G DU |Isotopic Ur (ASTM D3972-09M)
091351-001 CCBA—TB3 NA NA 110111\1000 | DIW | G | 3x40mlj HCL G TB |VOC (SW846-8260B)
091352-001 |CCBA-FB1 NA NA 110111\0940 | DIW | G [ 3x40ml| HCL G FB {VOC (SW846-82608B)
Sampling complete for SWMU
8 1st Qtr 2012




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 29, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant

Project: Level C, Groundwater Monitoring

Client Sample ID: 091349-020 Project: SNLSGWater

Sample ID: 289184035 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 01-NOV-11 10:09

Receive Date: 02-NOV-11 Client Desc.: CCBA-MW2

Collector: Client Vol. Recv.
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography - -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 11/05/11 0149 1156878 1
The following Analytical Methods were performed:
Method k Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 122 of 896



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 29, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091350-020 Project: SNLSGWater
Sample ID: 289184048 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 01-NOV-11 10:09
Receive Date: 02-NOV-11 Client Desc.: CCBA-MW2
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ion Chromatography
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 11/05/11 0208 1156878 1
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 127 of 896



661 JO G 93ed

@

& & o

CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 1_
Batch No. SMO Use ARICOC | 613899
Dept. No./Mail Stop: 6234/0719 Project/Task No,98026.01.10 [_] Waste Characterization
Project/Task Manager:  John Cochran ( SMO Authorization: e & ~2 -Send preliminary/copy report to:
Project Name: TA-V GWC Lab Contact: Edie Kent/803-566-8171 Contract #; 691436
Record Center Code: ER/1306/DAT Lab Destination: GEL L] Released by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phone: ~ Lorraine Herrera /505-844-3199 Validation Required
Service Order No. CFO# 240-12 Send Report to SMO: i Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LLOV(available at SMO) Albuquerque, NM 87185-0154
ER Sample ID or ER Site Date/Time(hr) Sample Container Preserv- | Collection|Sample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested

091408-001 TAV-MW13 545 NA 110741\ 0954 GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260) S

091408-004 TAV-MW13 545 NA 110711\ 0956 GW | AG | 500 mi H2S04 G SA  |TOC (SW846-9060) 2

091408-010 TAV-MW13 545 NA 110711\ 0957 | FGW P 500 mi HNO3 G SA  jMetals-Fe,Mn (SW846-6020)

091408-016 TAV-MW13 545 NA 110711\ 0958 GW P 125 ml 4C G SA  JAnions (Cl/ SO4) (SW846-9056) 3

091408-017 TAV-MW13 545 NA 110711\~ 0959 | GW P 500 ml HNO3 G SA  |Metals/Cations (SW846-6020)

091408-018 TAV-MW13 545 NA 110711\ 1000 GW P 125 mi H2S04 G SA  |NPN (353.2)

091408-020 TAV-MW13 545 NA 110711\ 1001 GW P 250 ml 4C G SA  |Perchlorate (314.0)

091408-022 TAV-MW13 545 NA 110711\ 1002 GW P 500 mi 4C G SA  |Alkalinity (SM2320B)

091408-023 TAV-MW13 545 NA 110711\ 1004 GW | P 1L NaOH-Zn G SA  |Sulfide (SW846-9034)

091409-001 TAV-TB5 NA NA 110711\ 0954 | DIW G | 3x40ml HCL G TB |TCL VOC (SW846-8260)
RMMA {1 Yes No Ref. No. pecial Instructions/QC Requirements
Sample Disposal | Return to Client Disposal by lab iddlyy) ) ves [No
Turnaround Time [ J7Day | ]15Day 30 Day evel D Package (] ves No
Return Samples By: D Negotiated TAT Send report to

Name s re’ Init Company/Organization/Phone/Cellular| Tim Jackson/ORG. 4142/MS.0729/ 284-2547
Sample Robert Lynch W W SNL/4142/844-4013/250-7090 FGW ( Filtered in field w/40 micron filter)
Team Alfred Santillanes %A@_ﬁ Viimn SNL/4142/844-5130/228-0710 If Perchlorate is detected verify using analysis SW846-6850M
Members William J. Gibson 7/ SNL/4142/844-4013/230-7367 Cations ( Ca,Mg,K,Na )
Danielle Nieto DY/ SINN YY) SNL\4143\845-7706 Alkalinity (total,bicarbonate carbonate)
2 *Please list as separate report.

1 Relinquished by JM Org. &//4/2 Date 2 /%/7/  Time /O, 244 Relinquished by Org. Date Time
1. Received by v e/ Org. /g8 Date 41/ #/u Time 44 222 |4. Received by org. Date Time
2.Relinquished by 0 Org.4//¢3 Date £7/2// Time 27 #O |5.Relinquished by Org. Date Time
2. Received by _Org. fef—Date }/ B -4 _ Time [)AAS |5 Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Tirmne
3. Received by Org. Date Time 6. Received by Org. Date Time




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 9, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant

Project: Level C, Groundwater Monitoring

Client Sample ID: 091408-020 Project: SNLSGWater

Sample ID: 289753006 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 07-NOV-11 10:01

Receive Date: 08-NOV-11 Client Desc.: TAV-MWI13

Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography R -
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 11/22/11 2048 1159815 1
The following Analytical Methods were performed:
Method Description Analyst Comments -
1 EPA 314.0 DOE-AL

Page 66 0f 499
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 10t 2
Batch No. SMO Use ARICOC | 613903
Dept. No./Mail Stop:  6234/0719 roject/Task No.98026.01.10 ] waste Characterization
Project/Task Manager: ~ John Cochran MO Authorization: gg 1974 N -Send preliminary/copy report to:
Project Name: TA-V GWC Lab Contact: Edie Kent/803-556-8171 Contract #: 691436
Record Center Code: ER/1306/DAT L.ab Destination: GEL . L] Released by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199. Ceo Bt le orbo— Validation Required
Service Order No. CFO# 240-12 Send Report to SMO: ] Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sample ID or ER Site Date/Time(hr) Sample Container Preserv-  |Collection|Sample Parameter & Method Lab Sample

Sample No.-Fraction | Sample Location Detail Depth (ft) No. Collected Matrix | Type { Volume ative Method Type Requested ID

091416-001 TAV-MW11 530 NA | 1110011 0928 GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260) i

091416-004 TAV-MW11 530 NA | 11102011 0930 GW | AG | 500 ml H2804 G SA |TOC (Sw846-3060)

091416-010 TAV-MW11 530 NA | 11102011 0931 | FGW | P 500 mi HNO3 G SA  |Metals-Fe,Mn (SW846-6020)

091416-016 TAV-MW11 530 NA | 11102011 0932 GW P 125 mi 4C G SA  |Anions (CI/ SO4) (SW846-9056)

091416-017 TAV-MW11 530 NA | 111102011 0933 GW P 500 ml HNO3 G SA  |Metals/Cations (SW846-6020)

091416-018 TAV-MW11 530 NA | 11102011 0934 GW P 125 ml H2S04 G SA |NPN (353.2)

091416-020 TAV-MW11 530 NA | 11102011 0935 GW P 250 ml 4G G SA  |Perchlorate (314.0)

091416-022 TAV-MW11 530 NA | 11102011 0936 GW P 500 ml 4C G SA  |Alkalinity (SM2320B)

091416-023 TAV-MW11 530 NA | 117102011 0938 GW P 1L NaQH-Zn G SA  |Sulfide (SW846-9034)

091417-001 TAV-MW1i1 530 NA | 111102011 0928 GW G | 3x40ml HCL G DU |TCL VOC (SW846-8260)

091417-004 TAV-MW11 530 NA | 11102011 0930 GW | AG | 500 ml H2504 G DU |TOC (SW846-9060)
RMMA [] Yes No Ref. No. : Special Instructions/QC Requirements
Sample Disposal [_IRetumn to Client Disposal by lab EDD Yes [JNo
Turnaround Time [ J7Day | ]15Day 30 Day Level D Package (] Yes No
Return Samples By: [ ] Negotiated TAT *Send report to:

Name ._—8ig d Inig Company/Orgamzatlon/Phone/Cellular Tim Jackson/ORG. 4142/MS.0729/ 284-2547
Sample Robert Lynch £ R L SNL/4142/844-4013/250-7090 FGW ( Filtered in field w/40 micron filter)
Team Alfred Santillanes / A P SNL/4142/844-5130/228-0710 If Perchlorate is detected verify using analysis SW846-6850M
Members William J. Gibson  V7%d A 78 SNL/4142/844-4013/239-7367 Cations ( Ca,Mg,K,Na )
Danielle Nieto [ a | , 7\ N SNL/A143/845-7706 Alkalinity (total,bicarbonate carbonate)
. — *Please list as separate report.

1.Relinquished by W m%s—‘z Date ﬁ// é/// Time /& / € |4 Relinquished by Org. Date Time
1. Received by ﬂ | e Org.#//48 Date 42/25 /s Time /o /3 |4. Received by Org. Date Time
2.Relinquished by Org.ep/¢8 Date /m/er Time //-2$0 |5.Relinquished by Org. Date Time
2. Received by 0 A Org. (o~ £4, Date jr— pi- 1L Time /7 2(|5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3, Received by QOrg. Date Time 6. Received by Org. Date Time
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» OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2

ARICOC- [ 613903]

Project Name: TA-V GWC Project/Task Manger: 1 John Cochran |Project/Task No.: 98026.01.10

l.ocation |[Tech Area ‘
Building Room Reference LOV (available at SMO) Lab use

Sample No- ER Sample 1D or Pump ER DatefTime (hr) |Sample] Container Preserv- |Collection|Sample Parameter & Method Lab Sample

Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested 1D

091417-010 TAV-MW11 530 NA | 110r2011] 0931 | FGW]| P | 500 ml| HNO3 G DU |Metals-Fe Mn (SW846-6020) ;

091417-016 TAV-MW11 530 NA | 11102011 0932 | GW | P {125 ml 4C G DU |Anions (Cl/ SO4) (SW846-9056)

091417-017 TAV-MW11 530 NA | 111102011 0933 | GW | P | 500 mi§ HNO3 G DU |Metals/Cations (SW846-6020)

091417-018 TAV-MW11 530 NA | 1171012011 0934 | GW | P | 125 ml | H2S04 G DU |NPN (353.2)

091417-020 TAV-MW11 530 NA | 111012011 0935 | GW | P | 250 ml 4C G DU [Perchlorate (314.0)

001417 022 TAV-MW11 530 NA 1110011 ] 0936 | GW | P 1 500 ml 4c G DU 1Alkalinity (SM2320B)

091417-023 TAV-MW11 530 NA | 11102011 0938 | GW | P 1L |NaOH-Zn@ G DU |Sulfide (SW846-9034)

091418-001 TAV-TB9Y NA NA | 11102011| 0928 | DIW | G |3x40ml| HCL G TB |TCL VOC (SW846-8260)

SR

LW

s



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 9, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID: 091416-020 Project: SNLSGWater
Sample ID: 289753024 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 10-NOV-11 09:35
Receive Date: 11-NOV-11 Client Desc.: TAV-MW11
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method

Ton Chromatography

EPA 314.0 Perchlorate by IC "As Received"

Perchlorate U ND 0.004 0.012 mg/L I MARL 11/22/11 2204 1159815 1
The following Analytical Methods were performed:

Method Description , Analyst Comments )
I EPA 314.0 DOE-AL

Page 78 of 499



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 9, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091417-020 Project: SNLSGWater
Sample ID: 289753032 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 10-NOV-11 09:35
Receive Date: 11-NOV-11 Client Desc.: TAV-MW11
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 11/22/11 2223 1159815 1
The following Analytical Methods were performed:
Method Description Analyst Comments -
1 EPA 314.0 DOE-AL

Page 84 of 499
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 1
Batch No. SMO Use ARICOC | 613910
Dept. No./Mail Stop:  6234/0719 [ Project/Task No,QBO%? .01.10 [ ] Waste Characterization
Project/Task Manager: ~ John Cochran ( A SMO Authorizationy/Zz~ yé:.__,. -Send preliminary/copy report to:
Project Name: TA-V GWC Lab Contact: Edie Kent/803-556-8171 Contract #: 691436
Record Center Code: ER/M306/DAT Lab Destination: GEL ) g L] Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone: ~ Lorraine Herrera /505-844-3199 See ‘5’1{4’ o Validation Required :
Service Order No. CFO# 240-12 Send Report to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sample 1D or ER Site Date/Time(hr) Sample|  Container Preserv-  |Collection{Sample . Parameter & Method Lab Sample
Sample No.-Fraction| Sample Location Detail | Depth (ft) | No. Collected Matrix | Type | Volume ative Method Type Requested D
091433-001 TAV-MW14 533 NA 112211\ 1000 GW G | 3x40mi HCL G SA  |TCL VOC (SW846-8260) [/
091433-004 TAV-MW14 533 NA 112211\ 1001 GW | AG | 500ml H2S04 G SA  |TOC (SW846-9060) .2
091433-010 TAV-MW14 533 NA 112211\ 1002 | FGW P 500 ml HNO3 G SA  |Metals-Fe,Mn (SW846-6020)
091433-016 TAV-MW14 533 NA 112211\ 1003 GW P 125 mi 4C G SA  |Anions (Cl/ SO4) (SW846-9056) =
091433-017 TAV-MW14 533 NA 112211\ 1004 GW P 500 mi HNO3 G SA |Metals/Cations (SW846-6020)
091433-018 TAV-MW14 533 NA 112211\ 1005 GW P 125 ml H2S04 G SA  |NPN (353.2) o
091433-020 TAV-MW14 533 NA 112211\ 1006 GW P 250 ml 4C G SA |Perchlorate (314.0) s
091433-022 TAV-MW14 533 NA 112211\ 1007 GW P 500 ml 4C G SA  |Alkalinity (SM2320B) J
091433-023 TAV-MW14 533 NA 112211\ 1009 GW P 1L NaOH-Zn G SA  |Sulfide (SW846-9034)
091434-001 TAV-TB16 NA NA 112211\ 1000 DIW G | 3x40ml HCL G TB |TCL VOC (SW846-8260)
091435-001 TAV-FB3 NA NA | H{zen 0947 DIW G | 3x40mi HCL G FB |TCL VOC (SW846-8260)
RMMA [] Yes No Ref. No. pecial Instructions/QC Requirements I
Sample Disposal [_JReturn to Client Disposal by lab 1EDD Yes [No
Turnaround Time [ 7 Day ] 15 Day 30 Day jLevel D Package [ ves No
Return Samples By: [] Negotiated TAT 1*Send report to:
. Name 2 Signat Inn Company/Organization/Phone/Cellular{ Tim Jackson/ORG. 4142/MS.0729/ 284-2547
Sample Robert Lynch / é//(/ SNL/4142/844-4013/250-7090 FGW ( Filtered in field w/40 micron filter)
Team Alfred Santillanes 1?'—~ SNL/4142/844-5130/228-0710 If Perchlorate is detected verify using analysis SW846-6850M
Members William J. Gibson /] . _,Zj ) SNL/4142/844-4013/239-7367 Cations { Ca,Mg,K,Na )
Alkalinity (total,bicarbonate,carbonate)
/ *Please list as separate report.
1 Relinquished by Org. Z74/2Date ///22/7/ Time /042 |4.Relinquished by Org. Date Time
1. Received by /) #m g o & ‘/Cc..w Org. ¢//4S Date Yrpz2/* Time /0%0 |4. Received by Org. Date Tima
2 Relinquished by //soepec felen—me—  Org. 4f¢3 Date 4/e2rtt Time #/ 7’ |5.Relinquished by Org. Date Time
2 Received by A Jensrd Tralos OF9- Date L\ /2.3/])  Time OB L5 [5. Received by Org. Date Time
3Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 27, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant

Project: Level C, Groundwater Monitoring

Client Sample ID: 091433-020 Project: SNLSGWater

Sample ID: 290864006 Client ID: SNLS003

Matrix: AQUEOUS

Collect Date: 22-NOV-11 10:06

Receive Date: 23-NOV-11 Client Desc.: TAV-MW14

Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography o
EPA 314.0 Perchlorate by IC "As Received" ;
Perchlorate 6] ND 0.004 0.012 mg/L I MARI 11/29/11 2005 1164943 1
The following Analytical Methods were performed:
Method ) Description AnalystuComments B
1 EPA 314.0 DOE-AL

Page 48 of 441
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CONTRACT LABORATORY

Internal Lab ANALYS'S REQUEST AND CHA'N OF CUSTODY Page_1 of 1
Batch No. SMO Use ARI/ICOC I 6'1 391 1
Dept. No./Mail Stop:  6234/0719 Project/Task N0.98026.01.10 l:l Waste Characterization
Project/Task Manager: ~ John Cochran 7 SMO Authorization, -Send preliminary/copy report to:
Project Name: TA-V GWC Lab Contact: Edie Kent/803-556-8171 Contract #: 691436 Sm@
Record Center Code:  ER/1306/DAT Lab Destination: ~ GEL : 9¢- Bo‘tfé— o&,@.—/ L] Released by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 Validation Required
Service Order No.  CFO# 240-12 Send Report to SMO: | Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) - Albuguerque, NM 87185-0154
ER Sample ID or ER Site Date/Time(hr) Sample Container Preserv-  |Collection|Sample Parameter & Method Lab Sampie
Sample No.-Fraction| Sample Location Detail Depth (ft} | No. Collected Matrix | Type | Volume ative Method Type Requested D
091436-001 TAV-MW12 528 NA 112811\ 0933 GW G | 3x40 mi HCL G SA |TCL VOC (SW846-8260) 9/ ; /
091436-004 TAV-MW12 528 NA 112811\ 0934 GW | AG | 500 ml H2S04 G SA  |TOC (SW846-9060) 2
091436-010 TAV-MW12 528 NA 112811\ 0935 | FGW | P 500 mi- HNO3 G SA  |Metals-Fe,Mn (SW846-6020)
091436-016 TAV-MW12 528 NA 112811\ 0936 GW P 125 ml 4C G SA __ |Anions (CI/ SO4) (SW8466D56) =
091436-017 TAV-MW12 528 NA 112811\ 0937 GW P 500 ml HNO3 G SA {Metals/Cations (SW846-6@20)
091436-018 TAV-MW12 528 NA 112811\~ 0938 GW P 125 ml H2804 G SA  |NPN (353.2)
091436-020 TAV-MW12 528 NA 112811\ 0939 GW P 250 ml 4C G SA  |Perchlorate (314.0)
091436-022 TAV-MW12 528 NA 112811\ 0940 GW P 500 mi 4C G SA  {Alkalinity (SM2320B)
091436-023 TAV-MW12 528 NA 112811\ 0942 GW P 1L NaOH-Zn G SA  |Sulfide (SW846-9034)
091437-001 TAV-TB17 NA NA 112811\ 0933 | DIW G | 3x40 ml HCL G TB |TCL VOC (SW846-8260)
RMMA [] Yes No Ref. No. B pecial instructions/QC Requirements
Sample Disposal (I Return to Client Disposal by lab DD Yes [ 1No
Turnaround Time [ ]7Day (] 15 pay 30 Day evel D Package [ Yes No
Return Samples By: D Negotiated TAT QGHNIS: {*Send report to:
Name _Bignagyre | Init Company/Organization/Phone/Cellular| Tim Jackson/ORG. 4142/MS.0729/ 284-2547
Sample Robert Lynch WQ,{/’,//;_ s SNL/4142/844-4013/250-7090 FGW ( Filtered in field w/40 micron filter)
Team Alfred Santillanes - - SNL/4142/844-5130/228-0710 If Perchlorate is detected verify using analysis SW846-6850M
Members Wiliam J. Gibson 41/, /h ,} 7 SNL/4142/844-4013/239-7367 Cations ( Ca,Mg,K,Na )
Y I 7 U \] Alkalinity (total bicarbonate,carbonate)
b, ‘ *Please list as separate report.
{1.Relinquished by Org 61/4/ 2 Date ///2 ?//( Time /&7 2 |4.Relinquished by Org. Date 7
1. Received by Org 4//4/_] Date /// 2}‘/// Time ¢or 2 |4. Received by Org. Date Timég
2.Relinquished by ‘._.__-Org gryJ Date #/2¢ /s __Time / 202 [5.Relinquished by Org. Date Time
2. Received by Org. Date {{/24/7 )\ Time QA"S)\|5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: December 27, 2011

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091436-020 Project: SNLSGWater
Sample ID: 291007006 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 28-NOV-11 09:39
Receive Date: 29-NOV-11 Client Desc.: TAV-MWI12
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method

Ton Chromatography

EPA 314.0 Perchlorate by IC "As Received"

Perchlorate U ND 0.004 0.012 mg/L I MARI 12/07/11 1320 1165896 1
The following Analytical Methods were performed:

Method Description , Analyst Comments
1 EPA 314.0 DOE-AL

Page 48 of 554
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CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1
patcnno. N[/ SMO Use AR/COC | 613928
Dept. No./Mail Stop:  6234/MS 0718 fo Project/Task No.98026.01.14 , D Waste Characterization
Project/Task Manager:  Alicia Aragon Waybi : {5 SMO Authorization; '—’%‘m/ -Send preliminary/copy report to:
Project Name: SWMU-149 Lab Contact: Edie Kent/803-556-8171 Contract # PO 691436 fma
Record Center Code: ~ NA Lab Destination:  GEL il | Released by COC No.:
Logbook Ref. No.:  NA SMO ContactPhone:  Lorraine Herrera/505-844-3199 S ¥ BITLN 914 Validation Required
Service Order No. CF 250-12 Send Report to SMO:  Lorraine Herrera /505-844-3199 Bill To:Sandia National Labs (Accounts Payabile)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sampie 1D or ER Sitej Date/Time(nr) | Sample Container Preserv- Coliection Sampie Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (fty | No. Caollected Matrix | Type | Volume ative Method| Type Requested 1D

091523-001 CTF-MW3 360 NA | 12/08/11 0947 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B)

081523-009 CTF-MW3 360 NA | 12/08/110948 | GW P 1500ml HNO3 G SA |TAL Metals (SW846-6020/7470)

091523-010 CTF-MWS3 360 NA | 12/08/11 0948 | FGW P | 500 ml HNO3 G SA |TAL Metals (SW846-6020/7470)

091523-016 CTF-MW3 360 NA | 12/08/11 0950 | GW P | 125 ml 4C G SA | Anjons (SW846-9056)

091523-018 CTF-MWS3 360 NA | 12/08/11 0951 | GW P | 125ml H2504 G SA |NPN (353.2)

081523-020 CTF-MW3 360 NA | 12/08/11 0952 | GW P {250 ml 4C G SA [Perchlorate (314.0)

091523-022 CTF-MW3 360 NA | 12/08/11 0953 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

091524-001 CTF-TB1 NA NA | 12/08/11 0947 | DIW G | 3x40mi HCL G TB |VOC (SW846-8260B)
RMMA [7 Yes No Ref No. /| Special Instructions/QC Requirements
Sample Disposal D Return to Client @ Disposal by lab EDD Yes Eilo
Turnaround Time |7 Day []15 pay [+]30 Day Level D Package [Tes No
Return Samples By: [ ] Negotiated TAT : {|*Send report to:

Name ,¢§ nature | Init Company/O{gan|zatlon/Phone/Oequar Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch 4,/// 27 /Y ISNLIA142/844-4013/250-7090 If perchlorate detected perform verification analysis(SW846-6850M1
Team Alfred Santillanes ,,/4;/‘/%//, FrafSNLI4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson %y, gj m/vﬁ '|SNL/4142/844-4013/239-7367 Anions as Br,FI.C1,S04
Gilbert Quintana |45 ,/;f A el |SNL/A142/844-2507 FGW (filtered in field with .45 micron filter)
4 . ’ / *Please list as separate report.
g+ w22 Org M7 Date lz[ Q’\“ Time / Y70 |4.Relinquished by Org. Date
. ’ iy P ;mg Org.YiM7 Date 3.} g\“Txme [ ,02,0 4. Received by Org. Date Time

2.Relinquished e Org.¢f/Y T Date y ] 5«} kTime , y % © |5.Relinquished by Org. Date Time
2. Received by i aoless Org. (3@4 Date[g—kg ~¢f Time 07‘3@ 5. Received by Org. Date Time
3.Relinquished by / Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  January 6, 2012

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID: 091523-020 Project: SNLSGWater
Sample ID: 291691005 Client ID: SNLS003
Matrix: AQUEOUS ‘
Collect Date: 08-DEC-11 09:52
Receive Date: 09-DEC-11 Client Desc.: CTF-MW3
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromato graphy - R
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 1222/11 1200 1168800 1
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 54 of 1232
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CONTRACT LABORATORY

internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of 2 )
Batch No. /\/ }A SMO Use AR/COC l 61 3929
Dept. No./Mail $topt  6234/MS 0718 roject/Task No.98026.01.15 [} Waste Characterization
Project/Task Manager:  Alicia Aragon MO Authorization: ’2-\“/&% S0 -Send preliminary/copy report to:
Project Name: SWMU 154 Lab Contact: Edie Kent/803-556-8171 | Contract # PO 691436
Record Center Code: NA Lab Destination: GEL Released by COC No.:
Logbook Ref. No.:  NA SMO ContactPhone:  Lorraine Herrera/505-844-3199  .S¢.€ 3,{'{ (e [ -~ Ny Validation Required
Service Order No. CF 251-12 Send Report to SMO:  Lorraine Herrera /505-844-3199 Bill To:Sandia National Labs (Accounts Payabie)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample 1D or ER Site; Date/Time(hr) | Sample Container Preserv- {Coliectionf Sample Parameter & hiethod tab Sample
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix | Type | Volume ative Method| Type Requested 1D
091525-001 CTF-MW2 128 NA | 12/09/11 0934 | GW G | 3x40ml HCL G SA {TCL VOC (SW846-8260B) *
091525-002 CTF-MW2 128 NA | 12/09/110936 | GW | AG | 4x1L 4C G SA |TCL SVOC (SW846-8270C)
091525-009 CTF-MW2 128 NA | 12/09/11 0937 | GW P {500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)
091525-010 CTF-MW2 128 NA | 12/09/11 0938 | FGW P | 500 mi HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)
091525-016 CTF-MW2 128 NA | 12/09/11 0938 | GW P 250mi 4C G SA | Anions (SW846-3056)
091525-018 CTF-MW2 128 NA | 12/09/11 0940 | GW P 250ml H2S04 G SA |INPN (353.2)
091525-020 CTF-MW2 128 NA | 12/09/110841 | GW P 500ml AC G SA |Perchlorate (314.0)
091525-022 CTF-MW2 128 NA | 12/09/110943 | GW P 500ml 4C G SA {Alkalinity (SM2320B)
091525-024 CTF-MW2 128 NA | 12/09/11 09451 GW | AG 4x1L 4C G SA |High Explosive (SW846-8321A) Mod.
091525-033 CTF-MW2 128 NA | 12/09/11 0946 | GW P 1 Liter HNO3 G SA |Gamma Spec (short list)(301.0)
091525-034 CTF-MW2 128 NA 12/09/11 9947' GW P ‘ 1 _Lite}r‘ HNO3 G SA |Gross Alpha/Beta (800.0) ‘
RMMA ] Yes No Ref No. pecial Instructions/QC Requirements ;
Sample Disposal D Return to Client @ Disposal by lab DD s Yes Eko
Turnaround Time [ ]7Day [ 115 Day [+] 30 Day evel D Package [es Mo

Return Samples By:

L] Negot:ated TAT

Sample
Team
Members

*Send report to:
Tim Jackson/ORG.4142/MS.0729/ 284-2547

Name 7 Signature | init Company/Organization/Phone/Cellular
Robert Lynch LA i | L ASNLIA142/844-4013/250-7090

If Perchlorate detected perform verification analysis(SW846-685 ]

ASNL/4142/844-5130/228-0710

Alfred Santillanes /y’ﬁ%ﬁf 28

William Gibson ";,

' | SNL/4142/844-4013/238-7367

Alkalinity as total bicarbonate and carbonate
Anions as Br,FI.C.S04

Gilbert Quintana /. |SNU/4142/844-2507 FGW (filtered in field with .45 micron filter)

L ¥ *Piease list as separate report. R
1.Relinquished by /9 Org. ﬁ//z,ezDate/.?/9/, Time /038 4 Relinquished by Org. Date ime
1. Received by Org. L{f ¥ 7 Datyy z'/f /fTime /477463 |4 Received by Org. Date Time
2.Relinquished by T (4/ L/{Datg i/f///Tlme Y724 &£ |5 Relinquished by Org. Date Time
2. Received by W MVH Org. é‘% Date,‘,l ./1}/ ¢ Time 0@45‘ 5. Received by Org. Date Time
3.Relinquished by ’ Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
AR/COC- [ 613929]
Project Name: SWMU 154 Project/Task Manger: Alicia Aragon ]Projeleask No.: 98026.01.15
Location |Tech Area

Building Room Reference LOV (available at SMO) Lab use

Sample No- ER Sample ID or Pump ER Date/Time (hr) |Sample| Container Preserv- | Collection|Sample| Parameter & Method Lab Sample

Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091525-035 |CTF-MW2 128 NA 12/09/11 0948 | GW P 1 Liter | HNO3 G SA |Isotopic Ur (ASTM D3972-09M)
091526-001 |CTF-TB2 NA NA 12/08/11 0934 | DIW | G |3x40mi|{ HCL G TB |VOC (8W846-82608)

* Zero head space in VOC containers

unachievable due to carbonation in

groundwater




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  January 6, 2012

Company : Sandia National Laboratories

Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuquerque, New Mexico 87123

Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  091525-020 Project: SNLSGWater
Sample ID: 291801006 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 09-DEC-11 09:41
Receive Date: 10-DEC-11 Client Desc.: CTF-MW2
Collector: Client Vol. Recv.:
Parameter Qualifier ~ Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography ’
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 12/22/11 1258 1168800 1

The following Analytical Methods were performed:

Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 88 of 1682
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: November 18, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: Burn Site GWM (LTS)
AR/COC: 613871

SDG: 288246

Laboratory: GEL
Project/Task: 146422.10.11.01
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 353.2 (nitrate/nitrite
by Cd reduction) and EPA 314.0 (perchlorate). Data were reported for all required analytes. No problems
were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The sample was analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.

Blanks

No target analytes were detected in the blanks.



Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

All Analyses:
It should be noted that the MS analyses were performed on SNL samples from other SDGs. No

sample data will be qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria.

All Analyses:
It should be noted that the replicate analyses were performed on SNL samples from other SDGs.

No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Nitrate/Nitrite:
The sample was diluted 50X due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 11/18/11




Sample Findings Summary A A

AR/COC: 613871 Page1of 1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

All other analyses met QC acceptance criteria; no further data should be qualified.
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Sample Findings Summary
AR/COC: 613879, 613880, 613881, 613882 Page 1 of 3
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
DOE EML HASL-300, U-02-RC
091340-035/0BS-EB1 Uranium-233/234 (N/A) BD, FR3
091340-035/0BS-EB1 Uranium-235/236 (13982-70-2) BD, FR3
091340-035/0BS-EB1 Uranium-238 (7440-61-1) BD, FR3
EPA 353.2
091337-018/0BS-MW?2 Nitrogen, Nitrate/Nitrite (N/A) 0.069U, B
EPA 900.0/SW846 9310
091340-034/0BS-EB1 ALPHA (12587-46-1) BD, FR3
091340-034/0BS-EB1 BETA (12587-47-2) BD, FR3
EPA 901.1
091335-033/0BS-MW1 Americium-241 (14596-10-2) BD, FR3
091335-033/0BS-MW1 Cesium-137 (10045-97-3) BD, FR3
091335-033/0BS-MW1 Cobalt-60 (10198-40-0) BD, FR3
091335-033/0BS-MW1 Potassium-40 (13966-00-2) R, 22
091337-033/0BS-MW?2 Americium-241 (14596-10-2) BD, FR3
091337-033/0BS-MW?2 Cesium-137 (10045-97-3) BD, FR3
091337-033/0BS-MW?2 Cobalt-60 (10198-40-0) BD, FR3
091337-033/0BS-MW?2 Potassium-40 (13966-00-2) J, FR7
091340-033/0BS-EB1 Americium-241 (14596-10-2) BD, FR3
091340-033/0BS-EB1 Cesium-137 (10045-97-3) BD, FR3
091340-033/0BS-EB1 Cobalt-60 (10198-40-0) BD, FR3
091340-033/0BS-EB1 Potassium-40 (13966-00-2) BD, FR3
091342-033/0BS-MW3 Americium-241 (14596-10-2) BD, FR3
091342-033/0BS-MW3 Cesium-137 (10045-97-3) BD, FR3
091342-033/0BS-MW3 Cobalt-60 (10198-40-0) BD, FR3
091342-033/0BS-MW3 Potassium-40 (13966-00-2) BD, FR3




AR/COC: 613879, 613880, 613881, 613882

Page 2 of 3

Analytical Method

SW846 3005/6020 DOE-AL

SW846 7470A

SW846 8270C

Sample ID
091343-033/0BS-MW3
091343-033/0BS-MW3
091343-033/0BS-MW3

091343-033/0BS-MW3

091335-009/0BS-MW1
091337-009/0BS-MW2
091337-009/0BS-MW2
091340-009/0BS-EB1
091340-009/0BS-EB1
091340-009/0BS-EB1
091340-017/0BS-EB1
091342-009/0BS-MW3
091342-009/0BS-MW3
091342-009/0BS-MW3
091343-009/0BS-MW3
091343-009/0BS-MW3

091343-009/0BS-MW3

091335-009/0BS-MW1
091337-009/0BS-MW2
091340-009/0BS-EB1

091342-009/0BS-MW3

091343-009/0BS-MW3

091335-002/0BS-MW1
091337-002/0BS-MW2
091340-002/0BS-EB1

091342-002/0BS-MW3

Analyte Name (CAS#)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Copper (7440-50-8)
Copper (7440-50-8)
Iron (7439-89-6)
Calcium (7440-70-2)
Copper (7440-50-8)
Iron (7439-89-6)
Calcium (7440-70-2)
Copper (7440-50-8)
Iron (7439-89-6)
Manganese (7439-96-5)
Copper (7440-50-8)
Iron (7439-89-6)

Manganese (7439-96-5)

Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)

Mercury (7439-97-6)

4-Nitrophenol (100-02-7)
4-Nitrophenol (100-02-7)
4-Nitrophenol (100-02-7)

4-Nitrophenol (100-02-7)

Qualifier, RC
BD, FR3
BD, FR3
BD, FR3

BD, FR3

0.0019U, B
0.0019U, B
0.24U, B
0.59U, B
0.0019y, B
0.24U, B
0.59U, B
0.0019U, B
0.24U, B
0.0053U, B2
0.0019U, B
0.24U, B

0.0053U, B2

uJ, B4
uJ, B4
uJ, B4
ulJ, B4

uJ, B4

uJ, L3
uJ, L3
uJ, L3

uJ, L3




AR/COC: 613879, 613880, 613881, 613882 Page 3 of 3

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

091343-002/0BS-MW3 4-Nitrophenol (100-02-7) uJ, L3

All other analyses met QC acceptance criteria; no further data should be qualified.
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Five samples were prepared and analyzed with accepted procedures using methods EPA 7196A (hexavalent
chromium), EPA 9056 (anions by ion chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA
314.0 (perchlorate), SM 2320B (alkalinity), and EPA 9012B (total cyanide). Data were reported for all
required analytes. Problems were identified with the data package that results in the qualification of data.

1. Nitrate/Nitrite:
Nitrate/Nitrite was detected in the MB at a concentration > the MDL but < the PQL. The nitrate/nitrite
result for sample 288686-066 was a detect <56X the MB result and will be qualified “0.069U,B” at 5X
the value of the MB (mg/L). The other associated sample results were either NDs or detects >5X the
MB and will not be qualified.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved except as
follows.



Hexavalent Chromium:
The 24-hour HT for sample -004 was exceeded by one minute. Based on professional judgment,
the associated sample result was not qualified due to this minor HT infraction.

Calibration
All initial and continuing calibration met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

Anions:

In the EB, sample -005, associated with samples -020 and -034, chloride was detected at a
concentration > the PQL. The associated sample results were detects >5X the EB concentration and
will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
All samples except sample -005 were diluted 5X for chloride and sulfate due to high
concentrations for this analysis.

Nitrate/Nitrite:
Samples -022, -036, and -051 were diluted 10X due to high concentrations for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.



No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11




Sample Findings Summary

AR/COC: 613883, 613884, 613885

N\

/\

Page 1 of 3

Analytical Method

DOE EML HASL-300, U-02-RC

EPA 353.2

EPA 900.0/SW846 9310

EPA 901.1

Sample ID

091345-035/CCBA-MW1
091347-035/CCBA-EB1
091347-035/CCBA-EB1
091347-035/CCBA-EB1

091350-035/CCBA-MW?2

091345-018/CCBA-MW1

091345-034/CCBA-MW1
091347-034/CCBA-EB1
091347-034/CCBA-EB1

091349-034/CCBA-MW?2

091345-033/CCBA-MW1
091345-033/CCBA-MW1
091345-033/CCBA-MW1
091345-033/CCBA-MW1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091349-033/CCBA-MW?2
091349-033/CCBA-MW?2
091349-033/CCBA-MW?2

091349-033/CCBA-MW?2

Analyte Name (CAS#)

Uranium-235/236 (13982-70-2)

Uranium-233/234 (N/A)

Uranium-235/236 (13982-70-2)

Uranium-238 (7440-61-1)

Uranium-235/236 (13982-70-2)

Nitrogen, Nitrate/Nitrite (N/A)

ALPHA (12587-46-1)
ALPHA (12587-46-1)
BETA (12587-47-2)

BETA (12587-47-2)

Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)
Potassium-40 (13966-00-2)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)
Potassium-40 (13966-00-2)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Qualifier, RC

J, FR7

BD, FR3
BD, FR3
BD, FR3

J, FR7

0.069U, B

J, FR7
BD, FR3
BD, FR3

J, FR7

BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3

BD, FR3




AR/COC: 613883, 613884, 613885

Page 2 of 3

Analytical Method

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

SW846 7470A

SW846 8260B DOE-AL

Sample ID
091350-033/CCBA-MW?2
091350-033/CCBA-MW?2
091350-033/CCBA-MW?2

091350-033/CCBA-MW?2

091345-009/CCBA-MW1
091345-017/CCBA-MW1
091347-009/CCBA-EB1
091347-009/CCBA-EB1
091347-017/CCBA-EB1
091347-017/CCBA-EB1
091349-009/CCBA-MW?2
091349-009/CCBA-MW?2
091349-017/CCBA-MW?2
091350-009/CCBA-MW?2
091350-009/CCBA-MW?2

091350-017/CCBA-MW?2

091345-024/CCBA-MW1
091347-024/CCBA-EB1
091349-024/CCBA-MW?2

091350-024/CCBA-MW?2

091345-009/CCBA-MW1
091347-009/CCBA-EB1
091349-009/CCBA-MW?2

091350-009/CCBA-MW?2

091347-001/CCBA-EB1

091352-001/CCBA-FB1

Analyte Name (CAS#)

Americium-241 (14596-10-2)

Cesium-137 (10045-97-3)

Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Sodium (7440-23-5)
Sodium (7440-23-5)
Calcium (7440-70-2)
Sodium (7440-23-5)
Calcium (7440-70-2)
Sodium (7440-23-5)
Copper (7440-50-8)
Sodium (7440-23-5)
Sodium (7440-23-5)
Copper (7440-50-8)
Sodium (7440-23-5)

Sodium (7440-23-5)

Tetryl (479-45-8)
Tetryl (479-45-8)
Tetryl (479-45-8)

Tetryl (479-45-8)

Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)

Mercury (7439-97-6)

Bromoform (75-25-2)

Bromodichloromethane (75-27-4)

Qualifier, RC
BD, FR3
BD, FR3
BD, FR3

BD, FR3

0.54U, B
uJ, D1
0.54U, B

uJ, D1
0.0023U, B2
J, D1

J, D1

0.0023U, B2

uJ, L3
uJ, L3
uj, L3

uJ, L3

UJ, B4
uJ, B4
UJ, B4

ulJ, B4

J, 13

3.3U, B2




AR/COC: 613883, 613884, 613885 Page 3 of 3

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
091352-001/CCBA-FB1 Chloroform (67-66-3) 3.8U, B2
091352-001/CCBA-FB1 Dibromochloromethane (124-48-1)  2.9U, B2

All other analyses met QC acceptance criteria; no further data should be qualified.
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with accepted procedures using methods EPA 9056 (anions by
ion chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate), SM 2320B
(alkalinity), and EPA 9012B (total cyanide). Data were reported for all required analytes. Problems were
identified with the data package that results in the qualification of data.

1. Nitrate/Nitrite:
Nitrate/Nitrite was detected in the MB at a concentration > the MDL but < the PQL. The nitrate/nitrite
result for sample 289184-006 was a detect <56X the MB result and will be qualified “0.069U,B” at 5X
the value of the MB (mg/L). The other associated sample results were either NDs or detects >5X the
MB and will not be qualified.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.



Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

Anions:

In the EB, sample -018, associated with samples -032 and -045, chloride was detected at a
concentration > the PQL. The associated sample results were detects >5X the EB concentration and
will not be qualified.

Alkalinity:
In the MB and EB, total and bicarbonate alkalinity were detected at concentrations > the PQL.

However, blanks are not applicable for alkalinity and are not assessed for data validation. No
sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
All samples except sample -018 were diluted 10X for chloride and sulfate due to high
concentrations for this analysis.

Nitrate/Nitrite:
Samples -034 and -047 were diluted 10X due to high concentrations for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.



Reviewed by: David Schwent Date: 12/13/11




Sample Findings Summary A

/\

AR/COC: 613899, 613902, 613903 Page 1 of 1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

SW846 3005/6020 DOE-AL
091408-017/TAV-MW13 Calcium (7440-70-2) J,D1
091414-017/TAV-EB2 Calcium (7440-70-2) 0.52UJ, B,D1
091416-010/TAV-MW11 Iron (7439-89-6) 0.33U, B2
091416-017/TAV-MW11 Calcium (7440-70-2) J,D1
091417-010/TAV-MW11 Iron (7439-89-6) 0.33U, B2
091417-017/TAV-MW11 Calcium (7440-70-2) J,D1

SW846 8260B DOE-AL
091414-001/TAV-EB2 Dibromochloromethane (124-48-1)  J, I3

All other analyses met QC acceptance criteria; no further data should be qualified.
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: December 15, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: TA 111/ GW Characterization
AR/COC: 613899, 613902, and 613903
SDG: 289753

Laboratory: GEL

Project/Task: 98026.01.10

Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with accepted procedures using methods EPA 906 (TOC), EPA
9056 (anions by ion chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate),
SM 2320B (alkalinity), and EPA 9034 (sulfide). Data were reported for all required analytes. No problems
were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.

Blanks

No target analytes were detected in the blanks except as follows.



Anions:

In the EB, sample 289753-012, associated with samples -021 and -029, chloride and sulfate were
detected at concentrations > the PQL. All associated sample results were detects >5X the EB
concentration and will not be qualified.

Alkalinity:

In the MBs and EB, total and bicarbonate alkalinity were detected at concentrations > the PQL.
However, blanks are not applicable for alkalinity and are not assessed for data validation. No
sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria. It should be noted that the MS analyses except for
TOC, perchlorate, and alkalinity Batch #1160807 were performed on SNL samples from other
SDGs. No sample data will be qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria. It should be noted that the replicate analyses except
for TOC, perchlorate, and alkalinity Batch #1160807 were performed on SNL samples from other
SDGs. No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.
Anions:

Sample -003 was diluted 2X for sulfate and samples -021 and -029 were diluted 5X for chloride
and sulfate due to high concentrations for this analysis.

Nitrate/Nitrite:
Samples -005, -023, and -031 were diluted 10X due to high concentrations for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613902 is associated with the samples on AR/COC# 613903.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/20/11
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: January 6, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: TA 111/V GW Characterization
AR/COC: 613910

SDG: 290864

Laboratory: GEL

Project/Task: 98026.01.10
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 9060 (total organic
carbon), EPA 9056 (Anions by lon Chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA
314.0 (perchlorate), SM 2320B (alkalinity), and EPA 9034 (sulfide). Data were reported for all required
analytes. No problems were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.

Blanks

No target analytes were detected in the blanks except as follows.



Nitrate/Nitrite:

In the CCB, nitrate/nitrite was detected at a negative concentration with an absolute value > the
MDL but < the PQL. The associated sample result was a detect >5X the MDL and will not be
qualified.

Alkalinity:

In the MB, total and bicarbonate alkalinity were detected at concentrations > the PQL. However,
blanks are not applicable for alkalinity and are not assessed for data validation. No sample data
will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria. It should be noted that the MS analyses except for
TOC and perchlorate were performed on SNL samples from other SDGs. No sample data will be
qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria. It should be noted that the replicate analyses except
for TOC and perchlorate were performed on SNL samples from other SDGs. No sample data will
be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
The sample was diluted 5X for chloride and sulfate due to high concentrations for this analysis.

Nitrate/Nitrite:
The sample was diluted 10X due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 01/10/12




Sample Findings Summary

AR/COC: 613910

Page1of1

Analytical Method Sample ID

SW846 8260B DOE-AL
091433-001/TAV-MW14

091433-001/TAV-MW14
091434-001/TAV-TB16
091434-001/TAV-TB16
091435-001/TAV-FB3

091435-001/TAV-FB3

Analyte Name (CAS#)

2-Butanone (78-93-3)
Acetone (67-64-1)
2-Butanone (78-93-3)
Acetone (67-64-1)
2-Butanone (78-93-3)

Acetone (67-64-1)

All other analyses met QC acceptance criteria; no further data should be qualified.

Qualifier, RC

uJ, 14
us, 14
us, 14
us, 14
uJ, 14

uJ, 14




NG\

ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: January 6, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: TA 111/V GW Characterization
AR/COC: 613911

SDG: 291007

Laboratory: GEL

Project/Task: 98026.01.10
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 9060 (total organic
carbon), EPA 9056 (Anions by lon Chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA
314.0 (perchlorate), SM 2320B (alkalinity), and EPA 9034 (sulfide). Data were reported for all required
analytes. No problems were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.

Blanks

No target analytes were detected in the blanks except as follows.



Nitrate/Nitrite:
In the MB, nitrate/nitrite was detected at a concentration > the MDL but < the PQL. The associated
sample result was a detect >5X the MB concentration and will not be qualified.

Alkalinity:
In the MB, total and bicarbonate alkalinity were detected at concentrations > the PQL. However,

blanks are not applicable for alkalinity and are not assessed for data validation. No sample data
will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria. It should be noted that the MS analyses for
alkalinity was performed on an SNL sample from another SDG. No sample data will be qualified
as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria. It should be noted that the replicate analyses for
alkalinity was performed on an SNL sample from another SDG. No sample data will be qualified
as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
The sample was diluted 10X for chloride and sulfate due to high concentrations for this analysis.

Nitrate/Nitrite:
The sample was diluted 10X due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 01/10/12
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Analytical Method Sample ID

SW846 8260B DOE-AL
091436-001/TAV-MW12

091436-001/TAV-MW12
091437-001/TAV-TB17

091437-001/TAV-TB17

Analyte Name (CAS#)

Bromoform (75-25-2)
Vinyl acetate (108-05-4)
Bromoform (75-25-2)

Vinyl acetate (108-05-4)

All other analyses met QC acceptance criteria; no further data should be qualified.

Qualifier, RC

uJ, 13
uJ, 14
uj, 13

uJ, 14
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ANALYTICAL QUALITY ASSOCIATES, INC.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.againc.net

Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 9056 (anions by ion
chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate), and SM 2320B
(alkalinity). No problems were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The sample was analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration QC acceptance criteria were met.

Blanks

No target analytes were detected in the blanks except as follows.



Alkalinity:
In the MB, total and bicarbonate alkalinity were detected at concentrations > the PQL. However,

blanks are not applicable for alkalinity and are not assessed for data validation. No sample data
will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria

Perchlorate, Anions, and Nitrate/Nitrite:
It should be noted that the MS analyses were performed on SNL samples from other SDGs. No
sample data will be qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Perchlorate, Anions, and Nitrate/Nitrite:
It should be noted that the replicate analyses were performed on SNL samples from other SDGs.
No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Nitrate/Nitrite:
The sample was diluted 5X due to matrix interference.

Anions:
The sample was diluted 50X for chloride and sulfate due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 02/02/12
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Sample Findings Summary
AR/COC: 613929 Page1of 1
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
EPA 901.1
091525-033/CTF-MW?2 Americium-241 (14596-10-2) BD, FR3
091525-033/CTF-MW2 Cesium-137 (10045-97-3) BD, FR3
091525-033/CTF-MW?2 Cobalt-60 (10198-40-0) BD, FR3
091525-033/CTF-MW2 Potassium-40 (13966-00-2) J, FR7
SW846 3005/6020 DOE-AL
091525-009/CTF-MW?2 Barium (7440-39-3) J,D1
091525-009/CTF-MW2 Manganese (7439-96-5) J, MS1
091525-009/CTF-MW?2 Nickel (7440-02-0) J+, CK2
091525-010/CTF-MW2 Barium (7440-39-3) J,D1
091525-010/CTF-MW?2 Manganese (7439-96-5) J, MS1
091525-010/CTF-MW?2 Nickel (7440-02-0) J+, CK2
SW846 3535/8321A Modified
091525-024/CTF-MW2 Tetryl (479-45-8) uJ, L3

All other analvses met QC acceptance criteria; no further data should be qualified.
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SECTION I11
SOLID WASTE MANAGEMENT UNITS 149 AND 154 QUARTERLY
GROUNDWATER MONITORING REPORT, OCTOBER — DECEMBER 2011

1.0

Introduction

This Quarterly Groundwater Monitoring Report has been prepared pursuant to the

“U.S. Department of Energy (DOE)/Sandia Corporation (Sandia) Response to the New
Mexico Environment Department (NMED) letter of April 8, 2010, entitled, Class 3
Permit Modification Requests for Granting Corrective Action Complete Status for

26 SWMUs/AOCs (Request of March 1, 2006) and 5 Other SWMUSs/AOCs (Request of
January 7, 2008), Sandia National Laboratories EPA ID# NM5890110518 HWB-SNL-
06-007 and HWB-SNL-08-001"" (SNL/NM June 2010). The activities associated with the
groundwater monitoring task for Solid Waste Management Units (SWMUs) 149 and 154
at Sandia National Laboratories, New Mexico (SNL/NM) are summarized as follows.

Monitoring wells CTF-MW3 and CTF-MW2 were installed in August 2001. Prior to this
sampling event, CTF-MW3 and CTF-MW2 had been sampled 14 and 15 times,
respectively, for a variety of constituents. Monitoring well CTF-MW3 is located
approximately 290 feet to the west and downgradient of SWMU 149 (Figure III-1).
Monitoring well CTF-MW?2 is located approximately 260 feet to the southwest and
downgradient of SWMU 154 (Figure III-2). Both wells are screened in Precambrian
bedrock.

This report summarizes the fourth of eight quarterly groundwater sampling events for
Coyote Test Field (CTF) monitoring well CTF-MW3, located near SWMU 149
(Building 9930 Septic System), and monitoring well CTF-MW?2, located near

SWMU 154 (Building 9960 Septic System and Seepage Pits). This supplemental
groundwater monitoring at the two SWMUs is designed to address the requirements of
Section VII.D.6 of the Compliance Order on Consent (the Order) (NMED April 2004)
and the letter dated April 8, 2010, from the NMED Hazardous Waste Bureau (NMED
April 2010). The analytical results discussed in this section correspond to the reporting
period of October through December 2011. Monitoring wells CTF-MW3 and CTF-MW2
were sampled on December 8 and December 9, 2011, respectively.

This groundwater sampling event was conducted in conformance with procedures

outlined in the “Sampling and Analysis Plan for Collection and Analysis of Additional
Groundwater Samples Collected from Monitoring Well CTF-MW3, Located Near
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SNL/NM SWMU 149” (SNL/NM June 2010, Attachment 1) and “Sampling and Analysis
Plan for Collection and Analysis of Additional Groundwater Samples Collected from
Monitoring Well CTF-MW2, Located Near SNL/NM SWMU 154 (SNL/NM June 2010,
Attachment 2). These Sampling and Analysis Plans (SAPs) were approved by the NMED
in December 2010 (NMED December 2010).

The samples from CTF-MW3 were analyzed for the required constituents, consisting of
general chemistry parameters, volatile organic compounds (VOCs), perchlorate, Target
Analyte List (TAL) metals, and nitrate plus nitrite (NPN). The samples from CTF-MW2
were analyzed for the required constituents, consisting of general chemistry parameters,
VOCs, semivolatile organic compounds (SVOCs), high explosive (HE) compounds,
perchlorate, TAL metals, NPN, gross alpha/beta activity, and radionuclides by gamma
spectroscopy.

Analytical results for the December 2011 groundwater samples were compared with

the U.S. Environmental Protection Agency (EPA) maximum contaminant levels (MCLs)
for drinking water (EPA 2009). No analytical results for the CTF-MW3 groundwater
samples exceed the corresponding MCLs. Except for arsenic, none of the

analytical results for the CTF-MW?2 groundwater samples exceed the MCLs. Arsenic was
detected above the MCL of 0.010 milligrams per liter (mg/L) in CTF-MW2 groundwater
samples at concentrations of 0.0469 mg/L in the unfiltered sample and 0.0495 mg/L in
the filtered sample. These values are comparable to historical values. The elevated
concentrations of arsenic in the groundwater samples is most likely attributable to
background because monitoring well CTF-MW?2 is screened in a fault-gouge zone in the
Precambrian granite.

Quality control (QC) samples consisting of two trip blank (TB) samples were also
submitted for analysis during this quarterly sampling event. The following sections
provide descriptions of the field methods used and discussions of the analytical and QC
sampling results.

This groundwater sampling event represents the fourth of eight supplemental quarterly
events for monitoring wells CTF-MW3 and CTF-MW2. The fifth of the eight

supplemental quarterly groundwater sampling events will be conducted during the
upcoming quarter (January to March 2012).

Field Methods and Measurements

The quarterly groundwater sampling field measurements were collected in conformance
with the DOE/Sandia Response to the NMED letter of April 8, 2010 (SNL/NM June
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2010). Groundwater monitoring at CTF-MW3 and CTF-MW2 was performed according
to the SAPs submitted as Attachments 1 and 2 to the DOE/Sandia Response (SNL/NM
June 2010) and SNL/NM Administrative Operating Procedures (AOPs) (SNL/NM May
2011) and Field Operating Procedures (FOPs) (SNL/NM August 2007a and August
2007b). Groundwater samples were analyzed for relevant parameters, listed in

Table III-1. Table III-2 presents the details for groundwater samples collected from
CTF-MW3 and CTF-MW?2 during Fourth Quarter, Calendar Year (CY) 2011.

Equipment Decontamination

A portable Bennett  groundwater sampling system was used to collect the groundwater
samples from both wells. The Bennett  sampling pump and tubing bundle were
decontaminated prior to installation into the monitoring wells in accordance with the
procedures described in SNL/NM FOP 05-03, “Long-Term Environmental Stewardship
(LTES) Groundwater Sampling Equipment Decontamination” (SNL/NM August 2007a).

Well Evacuation

In accordance with procedures described in SNL/NM FOP 05-01, “LTES Groundwater
Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM August
2007b), all wells were purged a minimum of one saturated casing volume (the volume of
one length of the saturated screen plus the borehole annulus around the saturated screen
interval) and monitored for stability of water quality parameters, if applicable.

Field water-quality measurements for turbidity, pH, temperature, specific conductance
(SC), oxidation-reduction potential (ORP), and dissolved oxygen (DO) were obtained
from the wells prior to collecting groundwater samples. Groundwater temperature, SC,
ORP, DO, and pH were measured with a YSI' Model 620 water quality meter. Turbidity
was measured with a HACH'~ Model 2100P turbidity meter. Purging continued until four
stable measurements for turbidity, pH, temperature, and SC were obtained. Groundwater
stability is considered acceptable when the following parameters are achieved:

e Turbidity measurements are within 10%, or less than 5 nephelometric turbidity units
e pH is within 0.1 units
e Temperature is within 1.0 degree Celsius

e SC is within 5% as micromhos per centimeter

Table II1-3 summarizes the temperature, pH, SC, and turbidity measurements, which are
discussed in Section I11.3.1. Field Measurement Logs (Appendix A) documenting details
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of well purging and water quality measurements have been submitted to the SNL/NM
Records Center.

Groundwater Sample Collection

All groundwater samples were collected directly from the sample discharge tubing 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. The groundwater samples were submitted to GEL Laboratories LLC (GEL)
for chemical analysis using methods outlined in Table I1I-1. Table I1I-1 also lists the
sample containers and preservation requirements. Section II1.3.0 summarizes the
analytical results.

The sample identification number, Analysis Request/Chain-of-Custody form number, and
the associated groundwater investigation are provided in Table II1-2. Chain-of-custody
forms are included in Appendix B.

Analytical Results

Groundwater samples were submitted to GEL for chemical and radiological analyses.
Samples were analyzed in accordance with applicable EPA analytical methods (EPA
1980, 1984, 1986, and 1999; Clesceri, et al. 1998). Groundwater sampling results are
compared with established EPA MCLs for drinking water (EPA 2009). Analytical results
and method detection limits (MDLs) for samples collected from wells CTF-MW3 and
CTF-MW?2 are shown in tabulated form in Tables I1I-4 through III-16. Analytical reports,
including certificates of analyses, analytical methods, MDLs, minimum detectable
activity (MDA), critical level, practical quantitation limits (PQLs), dates of analyses,
results of QC analyses, and data validation findings are filed in the SNL/NM Records
Center.

The analytical data were reviewed and qualified in accordance with AOP 00-03, “Data
Validation Procedure for Chemical and Radiochemical Data,” Revision 3 (SNL/NM May
2011). No problems were identified with the analytical data that resulted in qualification
of the data as unusable. The data are acceptable, and reported QC measures are adequate.
The data validation sample findings summary sheets are provided as Appendix C.
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Field Water Quality Measurements

SWMU 149, CTF-MWa3. Table III-3 summarizes field water quality measurements
(turbidity, pH, temperature, SC, ORP, and DO) collected prior to sampling well
CTF-MWS3.

SWMU 154, CTF-MW?2. Table III-3 summarizes field water quality measurements
(turbidity, pH, temperature, SC, ORP, and DO) collected prior to sampling well
CTF-MW2.

Volatile Organic Compounds

SWMU 149, CTF-MW3. No VOCs were detected at concentrations above laboratory
MDLs, except bromodichloromethane, chloroform, and dibromochloromethane. These
compounds were detected below the laboratory PQL at concentrations of 0.480, 0.730,
and 0.340 micrograms per liter (Lg/L), respectively. No MCLs are established for these
compounds. Table III-4 summarizes detected VOCs in environmental groundwater
samples, and Table I11-5 lists the MDLs for associated VOCs analyzed.

SWMU 154, CTF-MW?2. No VOCs were detected at concentrations above established
MCLs in the CTF-MW?2 environmental sample. The VOC toluene was detected below
the MCL of 1,000 pug/L at a concentration of 0.720 ng/L. Table I1I-4 summarizes VOCs
detected in environmental groundwater samples from well CTF-MW2, and Table III-5
lists the MDLs for associated VOCs analyzed.

Semivolatile Organic Compounds

SWMU 149, CTF-MW3. Analysis of SVOC:s is not required for CTF-MW3.

SWMU 154, CTF-MW?2. No SVOCs were detected at concentrations above established
MCLs in the CTF-MW?2 environmental sample. No SVOCs were reported above
laboratory MDLs. Table III-6 lists the MDLs for associated SVOCs analyzed.

High Explosive Compounds

SWMU 149, CTF-MW3. Analysis of HE compounds is not required for CTF-MW3.

SWMU 154, CTF-MW?2. No HE compounds were detected at concentrations exceeding
established MCLs in any of the CTF-MW2 groundwater sample. The HE compound
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RDX [hexahydro-1,3,5-trinitro-1,3,5-triazine] was detected in the sample from
CTF-MW?2 at a concentration of 0.222 ug/L. Table I1I-4 summarizes HE compounds
detected in environmental groundwater samples, and Table III-7 lists the MDLs for the
associated HE compounds.

Nitrate Plus Nitrite

SWMU 149, CTF-MWa3. Table I1I-8 summarizes NPN results. NPN values were
compared with the nitrate MCL of 10 mg/L. NPN was not detected above the nitrate
MCL. The result for NPN was reported at a concentration of 5.30 mg/L in the CTF-MW3
environmental sample.

SWMU 154, CTF-MW?2. Table III-8 summarizes NPN results for CTF-MW2.
No detections of NPN above the laboratory MDL (0.050 mg/L) were reported for the
CTF-MW?2 sample.

Anions and Alkalinity

SWMU 149, CTF-MWa3. Table III-9 summarizes alkalinity and major anion (as
bromide, chloride, fluoride, and sulfate) results for CTF-MW3. No parameters were
detected above established MCLs.

SWMU 154, CTF-MW?2. Table III-9 summarizes alkalinity and major anion (bromide,
chloride, fluoride, and sulfate) results for CTF-MW2. No parameters were detected above
established MCLs.

Perchlorate

SWMU 149, CTF-MWS3. Perchlorate was not detected above the NMED-specified
screening level/MDL of 4 pug/L (0.004 mg/L) in the sample from CTF-MW3.
Table III-10 presents perchlorate results.

SWMU 154, CTF-MW?2. Perchlorate was not detected above the NMED-specified
screening level/MDL of 4 pg/L (0.004 mg/L) in the sample from CTF-MW2.

Table III-10 presents the perchlorate results.

Perchlorate results are discussed in more detail in Section II of this Environmental
Restoration Operations Consolidated Quarterly Report.
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Metals

Metal analyses were conducted for filtered and unfiltered groundwater samples.
Groundwater samples obtained for total metal analyses are collected without filtering,
and dissolved metal samples are collected by filtering the sample prior to analysis. TAL
metals in both the unfiltered and filtered fractions were analyzed for all samples. The
sample from CTF-MW?2 also included analysis of uranium in both the unfiltered and
filtered fractions.

SWMU 149, CTF-MW?3. No metal parameters were detected above established MCLs
in any groundwater sample. Metal results for both unfiltered and filtered samples from
CTF-MW3 are summarized in Tables III-11 and III-12, respectively.

SWMU 154, CTF-MW?2. No metals were detected above established MCLs in the
CTF-MW?2 groundwater sample, except for arsenic. Arsenic was detected above the
MCL of 0.010 mg/L with total arsenic reported at a concentration of 0.0469 mg/L, and
dissolved arsenic at 0.0495 mg/L. The elevated concentrations of arsenic in the
groundwater sample is most likely attributable to background because monitoring well
CTF-MW?2 is screened in a fault-gouge zone in the Precambrian granite. Unfiltered and
filtered metal results for CTF-MW?2 are summarized in Tables III-13 and I11-14,
respectively. In addition, arsenic concentrations since July 2002 are plotted on

Figure I1I-3.

Gamma Spectroscopy and Radioisotopic Analyses

SWMU 149, CTF-MW3. Gamma spectroscopy analysis is not required for CTF-MW3.

SWMU 154, CTF-MW?2. The CTF-MW?2 groundwater sample was screened for gamma-
emitting radionuclides and gross alpha/beta activity (EPA 1980 and DOE 1990).
Additional samples for isotopic uranium were collected to support evaluation of gross
alpha activity results. The results for gamma spectroscopy, gross alpha/beta activity, and
isotopic uranium are presented in Table III-15.

Gamma spectroscopy activities for short-list radionuclides are less than the

associated MDA, except for potassium-40. The potassium-40 activity was reported at
75.4 £ 45.8 picocuries per liter (pCi/L), and the result was qualified as an estimated value
during data validation because the result is less than three times the associated MDA.

I11-7



3.10

4.0

4.1

Radioisotopic analyses included gross alpha, gross beta, and isotopic uranium analyses.
Gross alpha activity is measured as a screening tool and, according to Title 40, Code of
Federal Regulations Parts 9, 141, and 142, Table 1-4, does not include uranium, which is
measured independently. Therefore, gross alpha activity measurements were corrected by
subtracting out the uranium activity. The corrected gross alpha activity was

reported below the MCL of 15 pCi/L at 2.85 pCi/L. The results reported for isotopic
uranium are as follows: uranium 233/234 at 58.0 £ 8.17 pCi/L, uranium 235/236 at
0.652 +0.221 pCi/L, and uranium 238 at 8.00 &+ 1.27 pCi/L. In this region, groundwater
contacts the Precambrian bedrock, which contains naturally occurring uranium.

Sample Results Exceeding Maximum Contaminant Levels

Table III-16 lists the results for all constituents that have been detected at concentrations
exceeding the EPA MCLs (EPA 2009) during all quarterly sampling events. The only
constituent exceeding MCLs in samples collected during this quarter consists of arsenic,
which was detected in the CTF-MW2 samples. Figure III-3 shows the concentrations of
arsenic and groundwater elevations over time in CTF-MW?2. The elevated concentrations
of arsenic in the groundwater samples is most likely attributable to background because
monitoring well CTF-MW2 is screened in a fault-gouge zone in the Precambrian granite.

Quality Control Samples

Field and laboratory QC samples are 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.

Field Quality Control Samples

Field QC samples for this sampling event included TB samples only. According to the
approved SAPs (SNL/NM June 2010), QC samples for environmental duplicate,
equipment blank, and field blank samples were not required during this sampling event.
The TB samples were submitted for analysis along with the groundwater samples in
accordance with QC procedures specified in the SAPs for SWMUs 149 and 154
(SNL/NM June 2010, Attachments 1 and 2).
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Trip Blank Samples

TB samples are submitted whenever samples are collected for VOC analyses 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 volatile organic analysis vials prepared by the analytical
laboratory, which accompany the empty sample containers supplied by the laboratory.
TB samples were brought to the field and accompanied each sample shipment.

TB samples were submitted with the samples collected during the December 2011
sampling event. No VOCs were detected in the TB samples above associated laboratory
MDLs.

Laboratory Quality Control Samples

Internal laboratory QC samples, including method blanks and duplicate laboratory
control samples, were analyzed concurrently with all groundwater samples. All chemical
data were reviewed and qualified in accordance with AOP 00-03, “Data Validation
Procedure for Chemical and Radiochemical Data” (SNL/NM May 2011). The data are
acceptable, and reported QC measures are adequate.

No significant data quality problems were noted during the data validation process. The
data validation sample findings summary sheets are included as Appendix C.

Variances and Nonconformances

No variances or nonconformances from the requirements in the Groundwater Monitoring
SAPs for SWMUs 149 and 154 (SNL/NM June 2010) or project-specific issues were
identified during the December 2011 sampling activities at CTF-MW3 and CTF-MW2.

Summary

During the Fourth Quarter of CY 2011, samples were collected from monitoring wells
CTF-MW3, located near SWMU 149, and CTF-MW?2, located near SWMU 154.
Sampling results were compared with EPA MCL guidelines for drinking water

(EPA 2009).
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Analytical parameters for CTF-MW3 samples included VOCs, NPN, major anions,
alkalinity, TAL total metals, and perchlorate. No parameters were detected above
established MCLs. All groundwater monitoring data for CTF-MW3 are comparable to
historical values.

Analytical parameters for CTF-MW?2 included VOCs, SVOCs, HE compounds, NPN,
major anions, alkalinity, TAL total metals plus uranium, perchlorate, radionuclides by
gamma spectroscopy, gross alpha/beta activity, and isotopic uranium. No parameters
were detected above established MCLs, except for arsenic. Arsenic was detected above
the MCL of 0.010 mg/L in the CTF-MW?2 groundwater samples at concentrations of
0.0469 mg/L in the unfiltered sample and 0.0495 mg/L in the filtered sample. The
elevated concentrations of arsenic in the groundwater samples are most likely attributable
to background because monitoring well CTF-MW?2 is screened in a fault-gouge zone in
the Precambrian granite. These values are comparable to historical values.

References

Clesceri, L.S., A.E. Greenburg, and A.D. Eaton, 1998. Standard Methods for the
Examination of Water and Wastewater, 20th ed., Standard Method 2320B, published
jointly by American Public Health Association, American Water Works Association, and
Water Environment Federation, Washington, D.C.

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.

New Mexico Environment Department (NMED), April 2004. “Compliance Order on
Consent, Pursuant to the New Mexico Hazardous Waste Act, § 74-4-10,” New Mexico
Environment Department, Santa Fe, New Mexico.

New Mexico Environment Department (NMED), April 2010. “Class 3 Permit
Modification Requests for Granting Corrective Action Complete Status for 26
SWMUSs/AOCs (Request of March 1, 2006) and 5 Other SWMUs/AOCs (Request
of January 7, 2008), Sandia National Laboratories, EPA ID# NM5890110518,
HWB-SNL-06-007 and HWB-SNL-08-001.” New Mexico Environment Department
Hazardous Waste Bureau, Santa Fe, New Mexico, April 8, 2010.

New Mexico Environment Department (NMED), December 2010. “Approval with
Modifications, Response to April 8, 2010 Letter, Groundwater Monitoring Plan for
SWMUs 149 and 154,” New Mexico Environment Department Hazardous Waste Bureau,
Santa Fe, New Mexico.

I11-10



NMED, see New Mexico Environment Department.

Sandia National Laboratories, New Mexico (SNL/NM), August 2007a. “Long-Term
Environmental Stewardship (LTES) Groundwater Sampling Equipment
Decontamination,” Field Operating Procedure 05-03, Revision 02, Long-Term
Environmental Stewardship, Environmental Management Department, Sandia National
Laboratories, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), August 2007b. “LTES
Groundwater Monitoring Well Sampling and Field Analytical Measurements,” Field
Operating Procedure 05-01, Revision 02, Long-Term Environmental Stewardship,
Environmental Management Department, Sandia National Laboratories, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), June 2010. “U.S. Department of
Energy/Sandia Corporation Response to the New Mexico Environment Department letter
of April 8, 2010, entitled, Class 3 Permit Modification Requests for Granting Corrective
Action Complete Status for 26 SWMUs/AOCs (Request of March 1, 2006) and 5 Other
SWMUSs/AOCs (Request of January 7, 2008) Sandia National Laboratories EPA ID#
NM5890110518 HWB-SNL-06-007 and HWB-SNL-08-001,” Sandia National
Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), May 2011. “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
00-03, Revision 3, Sample Management Office, Sandia National Laboratories, New
Mexico.

SNL/NM, see Sandia National Laboratories, New Mexico.

U.S. Department of Energy (DOE), 1990, “EML Procedures Manual,” 27th ed., Vol. 1,
Rev. 1992, Environmental Measurements Laboratory HASL-300.

U.S. Environmental Protection Agency (EPA), 1980, “Prescribed Procedures for
Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S.
Environmental Protection Agency, Cincinnati, Ohio.

U.S. Environmental Protection Agency (EPA), 1984, “Methods for Chemical Analysis of
Water and Wastes,” EPA 600-4-79-020, U.S. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1986 (and updates), “Test Methods for

Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., U.S.
Environmental Protection Agency, Washington, D.C.

II-11



U.S. Environmental Protection Agency (EPA), 1999, “Perchlorate in Drinking Water
Using lon Chromatography,” EPA 815/R-00-014, U.S. Environmental Protection
Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 2009, “National Primary Drinking Water

Standards,” 40 CFR 141.11, Subpart B, EPA 816-F-09-0004, U.S. Environmental
Protection Agency, Washington, D.C.

1-12



Figures



Marldm100261  0BAON0  SNLEGIS ORG. 4133 DHslfrleh  dhionzétaml
419400 419800 419800
= {f =
[
I-I. l "-’ —
N\
\\\ o .
| ™, _— -
il S - 1 &
3 =
CTF-MW3 _
i """“!-..." ,'lJ ., h
PR A .
i o )
» ¥
L SWMU /
.. 149 7
*‘b* ]
~uf
3 2
=
@ - - i
; . R PR
219400 219600 419800
Legend .
g Location Map of SWMU 149,
B Groundwater Monltorlng Well Bullding 9930 Septlc System,
________ Sanltary Sewerllne, Dralnline and Groundwater Monltoring
4 " Well CTF-MW3
—_— Septlc Tank, Seepage Pt
Unpaved Road [ o 1oa
e—Lt—0C—0 FEHCE Scole b Feet <3
Bullding / Structure e —"
peme=————— Seale Iy Milis l

s smeme

SWMU 149

Sandia Nalional Laboratories, New Mexico
Envircnmental Geographic Information System

Figure IlI-1

Location of Monitoring Well CTF-MW3 near SWMU 149




Mapkd=100262 DENG10

14AT000

14LR500

BNL EGIS ORE.4133  DHslfrlch  ah100262.am]

423000

OOsares

GOCaEEe:

Legend

| R ——

Groundwater Monltarlng Well

Road

2-ft Contour

Septlc Tank, Seepage PIt, Distributlon Box
Sanltary Sewerline

Bullding / Structure

SWMU 154

Location Map of SWMU 154,
Bullding 9960 Septlc System and
Seepage Plts, and Groundwater
Monitoring Well CTF-MW 2

0 50 il

Seale e Feet

L] 12 24
[—

Seale b Metre

Sandia National Laboratories, New Mexico
Environmental Geographic Information System

Figure IlI-2
Location of Monitoring Well CTF-MW2 near SWMU 154




Arsenic Concentrations, FY12 1st Quarter
0.09 5535.5
0.08 - 5535
0.07 5534.5
0.06 5534
= g == Unfiltered Arsenic
b S
£ 0.05 25335 :'é— A Unfiltered Arsenic (Duplicate)
(%]
S 004 5533 '% == Filtered Arsenic
n >
< ﬂ X Filtered Arsenic (Duplicate)
0.03 35325 Arsenic MCL
0.02 5532 =@ Water Level Elevation
0.01 5531.5
0 5531
g & L
¥ ¢ @ ¢ ¢
Figure IlI-3

Concentrations of Arsenic and Groundwater Elevations over Time in CTF-MW2 near SWMU 154



Tables



Table IlI-1
Laboratory Analytical Methods, Container Types, and Preservation Requirements for SWMU 149 and 154 Groundwater Samples

Volume and Container Type/Preservation

Analysis Analytical Method?® :
Requirements

Volatile Organic Compounds EPA 8260B 3 x 40-mL glass, HCL, 4°C
Semivolatile Organic Compounds EPA 8270C 3 x 1-L Amber Glass, 4°C
High Explosives EPA 8321A 4 x 1-L Amber Glass, 4°C
Metals” EPA 6020/7470 1 x 500-mL polyethylene, HNO3, 4°C
Perchlorate EPA 314.0 1 x 250-mL polyethylene, 4°C
Major Anions and Cations® EPA 6020/7470/9056 1 x 500-mL polyethylene, 4°C
Alkalinity as Total, Carbonate, and Bicarbonate SM 2320B 1 x 500-mL polyethylene, 4°C
Nitrate plus Nitrite EPA 353.2 1 x 250-mL polyethylene, H,SO,, 4°C
Gross Alpha/Beta EPA 900.0 1 x 1-L polyethylene, HNO3, 4°C
Gamma Spectroscopy® EPA 901.0 1 x 1-L polyethylene, HNO3, 4°C

Notes

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., U.S. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency, 1999, “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014, U.S. Environmental Protection Agency, Washington, D.C.
Clesceri, L.S., A.E. Greenburg, and A.D. Eaton, 1998. Standard Methods for the Examination of Water and Wastewater, 20" ed., Standard Method 2320B, published jointly by American Public
Health Association, American Water Works Association, and Water Environment Federation, Washington, D.C.

U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency,
Cincinnati, Ohio.

®Metals = filtered and unfiltered samples, TAL metals including barium, calcium, magnesium, potassium, and sodium, plus uranium.

°Major anions include bromide, chloride, fluoride, and sulfate.

dGamma spectroscopy = Americium-241, Cesium-137, Cobalt-60, and Potassium-40.

°C = Degrees Celsius.

EPA = U.S. Environmental Protection Agency.
H.SO, = Sulfuric acid.

HCI = Hydrochloric acid.

HNO; = Nitric acid.

L = Liter

mL = Milliliter(s).

SM = Standard Method.

SWMU = Solid Waste Management Unit.

TAL = Target Analyte List.



Table IlI-2
Sample Details for Fourth Quarter, CY 2011 Groundwater Sampling
Solid Waste Management Units 149 and 154 Groundwater Monitoring Quarterly Assessment
October 2011 — December 2011

Associated
Well Sample Identification AR/COC Number Groundwater
Investigation
CTF-MW3 091523 613928 SWMU 149
CTF-MW?2 091525 613929 SWMU 154
Notes
AR/COC = Analysis Request/Chain of Custody.
CTF = Coyote Test Field.
CcYy = Calendar Year
MW = Monitoring well.

SWMU = Solid Waste Management Unit.



Table IlI-3
Summary of Field Water Quality Measurements?
Solid Waste Management Units 149 and 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Lo Oxidation . .
Specific : - Dissolved Dissolved
Well ID Sample Date Tempoerature Conductivity Reduct|_on oH Turbidity Oxygen Oxygen
(°C) Potential (NTU)
(umhos/cm) (mV) (% Sat) (mg/L)

SWMU 149
CTF-MW3 | 08-Dec-11 | 17.07 | 1847 | 414.8 | 6.72 | 0.54 | 70.4 | 6.69
SWMU 154
CTF-MW?2 | 09-Dec-11 | 14.85 | 4021 | 135.3 | 5.44 | 1.96 | 2.3 | 0.23
Notes

®Field measurements collected prior to sampling.

°C = Degrees Celsius.

% Sat = Percent saturation.

umhos/cm = Micromhos per centimeter.
CTF = Coyote Test Field.

ID = |dentification.

mg/L = Milligrams per liter.

mV = Millivolts.

MW = Monitoring well.

NTU = Nephelometric turbidity units.
pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
SWMU = Solid Waste Management Unit.



Table lll-4

Summary of Detected Volatile Organic, Semivolatile Organic, and High Explosive Compounds

Solid Waste Management Units 149 and 154 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL |Laboratory|Validation| Sample |Analytical
Well ID Analyte o T b pa
(ng/L) (ng/L) (ng/L) (ng/L) Qualifier® | Qualifier No. Method
SWMU 149
Bromodichloromethane 0.480 0.250 1.00 NE J 091523-001 [SW846-8260B
o et Chioroform 0.730 0.250 1.00 NE J 091523-001 [SW846-8260B
Dibromochloromethane 0.340 0.300 1.00 NE J 091523-001 [SW846-8260B
SWMU 154
CTF-MW2 [Toluene 0.720 0.250 1.00 1000 J 091525-001 |SW846-8260B
09-Dec-11 RDX 0.222 0.104 0.325 NE J 091525-024 |[SW846-8321A]
Notes
png/L = Micrograms per liter.
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
MW = Monitoring well.
NE = Not established.
PQL = 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.
RDX = Hexahydro-trinitro-triazine.
SWMU = Solid Waste Management Unit.

®Laboratory Qualifier
Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.

J =

®Validation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table IlI-5
Method Detection Limits for Volatile Organic Compounds (EPA Method 8260)
Solid Waste Management Unit 149 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Analyte MDL
Y (ng/L)
1,1,1-Trichloroethane 0.325
1,1,2,2-Tetrachloroethane 0.250
1,1,2-Trichloroethane 0.250
1,1-Dichloroethane 0.300
1,1-Dichloroethene 0.300
1,2-Dichloroethane 0.250
1,2-Dichloropropane 0.250
2-Butanone 1.25
2-Hexanone 1.25
4-methyl-, 2-Pentanone 1.25
Acetone 3.50
Benzene 0.300
Bromodichloromethane 0.250
Bromoform 0.250
Bromomethane 0.300
Carbon disulfide 1.25
Carbon tetrachloride 0.300
Chlorobenzene 0.250
Chloroethane 0.300
Chloroform 0.250
Chloromethane 0.300
Dibromochloromethane 0.300
Ethyl benzene 0.250
Methylene chloride 3.00
Styrene 0.250
Tetrachloroethene 0.300
Toluene 0.250
Trichloroethene 0.250
Vinyl acetate 1.50
Vinyl chloride 0.500
Xylene 0.300
cis-1,2-Dichloroethene 0.300
cis-1,3-Dichloropropene 0.250
trans-1,2-Dichloroethene 0.300
trans-1,3-Dichloropropene 0.250

Notes

ug/L = Micrograms per liter.

EPA = U.S. Environmental Protection Agency.

MDL = 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.



Table 111-6
Method Detection Limits for Volatile and Semivolatile Organic Compounds
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Analyte MDL Analytical Analvie MDL Analytical Analvte MDL Analytical
(ug/L) Method? y (ng/L) Method? Y (ng/L) Method?
1,1,1-Trichloroethane 0.325 8260B 1,2,4-Trichlorobenzene 3.00 8270C Di-n-butyl phthalate 3.00 8270C
1,1,2,2-Tetrachloroethane 0.250 8260B 1,2-Dichlorobenzene 3.00 8270C Di-n-octyl phthalate 3.00 8270C
1,1,2-Trichloroethane 0.250 8260B 1,3-Dichlorobenzene 3.00 8270C Dibenz[a,h]anthracene 0.300 8270C
1,1-Dichloroethane 0.300 8260B 1,4-Dichlorobenzene 3.00 8270C Dibenzofuran 3.00 8270C
1,1-Dichloroethene 0.300 8260B 2,4,5-Trichlorophenol 3.00 8270C Diethylphthalate 3.00 8270C
1,2-Dichloroethane 0.250 8260B 2,4,6-Trichlorophenol 3.00 8270C Dimethylphthalate 3.00 8270C
1,2-Dichloropropane 0.250 8260B 2,4-Dichlorophenol 3.00 8270C Dinitro-o-cresol 3.00 8270C
2-Butanone 1.25 8260B 2,4-Dimethylphenol 3.00 8270C Diphenyl amine 3.00 8270C
2-Hexanone 1.25 8260B 2,4-Dinitrophenol 5.00 8270C Fluoranthene 0.300 8270C
4-methyl-, 2-Pentanone 1.25 8260B 2,4-Dinitrotoluene 3.00 8270C Fluorene 0.300 8270C
Acetone 3.50 8260B 2,6-Dinitrotoluene 3.00 8270C Hexachlorobenzene 3.00 8270C
Benzene 0.300 8260B 2-Chloronaphthalene 0.300 8270C Hexachlorobutadiene 3.00 8270C
Bromodichloromethane 0.250 8260B 2-Chlorophenol 3.00 8270C Hexachlorocyclopentadiene 3.00 8270C
Bromoform 0.250 8260B 2-Methylnaphthalene 0.300 8270C Hexachloroethane 3.00 8270C
Bromomethane 0.300 8260B 2-Nitroaniline 3.00 8270C Indeno(1,2,3-c,d)pyrene 0.300 8270C
Carbon disulfide 1.25 8260B 2-Nitrophenol 3.00 8270C Isophorone 3.00 8270C
Carbon tetrachloride 0.300 8260B 3,3"-Dichlorobenzidine 3.00 8270C Naphthalene 0.300 8270C
Chlorobenzene 0.250 8260B 3-Nitroaniline 3.00 8270C Nitro-benzene 3.00 8270C
Chloroethane 0.300 8260B 4-Bromophenyl phenyl ether 3.00 8270C Pentachlorophenol 3.00 8270C
Chloroform 0.250 8260B 4-Chloro-3-methylphenol 3.00 8270C Phenanthrene 0.300 8270C
Chloromethane 0.300 8260B 4-Chlorobenzenamine 3.00 8270C Phenol 3.00 8270C
Dibromochloromethane 0.300 8260B 4-Chlorophenyl phenyl ether 3.00 8270C Pyrene 0.300 8270C
Ethyl benzene 0.250 8260B 4-Nitroaniline 3.00 8270C bis(2-Chloroethoxy)methane 3.00 8270C
Methylene chloride 3.00 8260B 4-Nitrophenol 3.00 8270C bis(2-Chloroethyl)ether 3.00 8270C
Styrene 0.250 8260B Acenaphthene 0.300 8270C bis(2-Ethylhexyl)phthalate 3.00 8270C
Tetrachloroethene 0.300 8260B Acenaphthylene 0.300 8270C bis-Chloroisopropyl! ether 3.00 8270C
Toluene 0.250 8260B Anthracene 0.300 8270C m,p-Cresol 3.00 8270C
Trichloroethene 0.250 8260B Benzo(a)anthracene 0.300 8270C n-Nitrosodipropylamine 3.00 8270C
Vinyl acetate 1.50 8260B Benzo(a)pyrene 0.300 8270C o-Cresol 3.00 8270C
Vinyl chloride 0.500 8260B Benzo(b)fluoranthene 0.300 8270C
Xylene 0.300 8260B Benzo(ghi)perylene 0.300 8270C
cis-1,2-Dichloroethene 0.300 8260B Benzo(k)fluoranthene 0.300 8270C
cis-1,3-Dichloropropene 0.250 8260B Butylbenzyl phthalate 3.00 8270C
trans-1,2-Dichloroethene 0.300 8260B Carbazole 0.300 8270C
trans-1,3-Dichloropropene 0.250 8260B Chrysene 0.300 8270C
Notes

3U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.

U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.

pg/L = Micrograms per liter.

MDL = 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.




Table IlI-7
Method Detection Limits for High Explosive Compounds (EPA Method 8321A)
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

MDL

Analyte (g/L)
1,3,5-Trinitrobenzene 0.104
1,3-Dinitrobenzene 0.104
2,4,6-Trinitrotoluene 0.104
2.,4-Dinitrotoluene 0.104
2,6-Dinitrotoluene 0.104
2-Amino-4,6-dinitrotoluene 0.104
2-Nitrotoluene 0.106
3-Nitrotoluene 0.104
4-Amino-2,6-dinitrotoluene 0.104
4-Nitrotoluene 0.195
HMX 0.104
Nitrobenzene 0.104
PETN 0.130
RDX 0.104
Tetryl 0.104

Notes

ug/L = Micrograms per liter.

EPA = U.S. Environmental Protection Agency.

HMX = Tetrahexamine tetranitramine.

MDL = 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.

PETN = Pentaerythritol tetranitrate.

RDX = Hexahydro-trinitro-triazine.

Tetryl = 2,4,6-trinitrophenylmethylnitramine.




Summary of Nitrate plus Nitrite Results

Table 111-8

Solid Waste Management Units 149 and 154 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mg/L) (mg/L) (ma/L) mg/l) | OQualifier® | Qualifier® | SAMPIENO- | "y oihode
SWMU 149
s Nitrate plus nitrite as N 5.30 0.100 0.500 10.0 091523-018 | EPA 353.2
SWMU 154
oo Nitrate plus nitrite as N ND 0.050 0.250 10.0 u 091525-018 | EPA 353.2
Notes
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
N = Nitrogen.
ND = Not detected (at MDL).
PQL = 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.
SWMU = Solid Waste Management Unit.

®Laboratory Qualifier
= Analyte is absent or below the method detection limit.

U

®Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.




Table I1I-9
Summary of Anion and Alkalinity Results
Solid Waste Management Units 149 and 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mgil) (mgll) (mS/L) mol) | oualifier® | Oualifier | Sample No. Mothod®
SWMU 149
CTF-MW3 Bicarbonate Alkalinity 330 0.725 1.00 NE B 091523-022 SM2320B
08-Dec-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091523-022 SM2320B
Bromide 1.18 0.066 0.200 NE 091523-016 SW846 9056
Chloride 118 1.32 4.00 NE 091523-016 SW846 9056
Fluoride 2.34 0.033 0.100 4.0 091523-016 SW846 9056
Sulfate 491 2.00 8.00 NE 091523-016 SW846 9056
SWMU 154
CTF-MW2 Bicarbonate Alkalinity 1570 0.725 1.00 NE B 091525-022 SM2320B
09-Dec-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091525-022 SM2320B
Bromide ND 0.066 0.200 NE U 091525-016 SW846 9056
Chloride 432 3.30 10.0 NE 091525-016 SW846 9056
Fluoride 2.23 0.033 0.100 4.0 091525-016 SW846 9056
Sulfate 149 5.00 20.0 NE 091525-016 SW846 9056
Notes
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
ID = ldentification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
ND = Not detected (at MDL).
NE = Not established.
PQL = 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.
SM = Standard Method.

SWMU = Solid Waste Management Unit.



Table I1I-9 (Concluded)
Summary of Anion and Alkalinity Results
Solid Waste Management Units 149 and 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

dLaboratory Qualifier
B = The analyte was detected in the blank above the effective MDL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.

U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020, U.S. Environmental Protection Agency, Washington, D.C. or
Clesceri, Greenburg, and Eaton, 1998, Standard Methods for the Examination of Water and Wastewater, 20" ed., Method 2320B.



Table 111-10

Summary of Perchlorate Results

Solid Waste Management Units 149 and 154 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Well ID Pe;:(:lslﬁ[tate MDL PQL MCL Laboratory Validation sample No Analytical
(mg/L) (mg/L) (mgl/L) (mgl/L) Qualifier® Qualifier” P : Method®
SWMU 149
CTF-MW3 ND 0.004 0.012 NE u 091523-020 | EPA314.0
08-Dec-11
SWMU 154
CTF-MW2 ND 0.004 0.012 NE u 091525-020 | EPA 314.0
09-Dec-11
Notes
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
ID = |dentification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
ND = Not detected (at MDL).
NE = Not established.
PQL = 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.
SWMU = Solid Waste Management Unit.

®Laboratory Qualifier

U = Analyte is absent or below the method detection limit.

®Validation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method

U.S. Environmental Protection Agency, 1999 (and updates), “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014.




Table Il1-11
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 149 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical
Well ID Analyte (mgiL) (mglL) (mS/L) (mg/L) Qualifier® Oualifier? | Sample No. | "V To8

CTF-MW3 Aluminum 0.0157 0.015 0.050 NE J 091523-009 | SW846 6020

08-Dec-11 Antimony ND 0.001 0.003 0.006 U 091523-009 | SW846 6020
IArsenic ND 0.0017 0.005 0.010 U 091523-009 | SW846 6020
Barium 0.0286 0.0006 0.002 2.00 091523-009 | SW846 6020
Beryllium ND 0.0002 0.0005 0.004 U 091523-009 | SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091523-009 | SW846 6020
Calcium 197 0.600 2.00 NE B 091523-009 | SW846 6020
Chromium ND 0.002 0.010 0.100 U 091523-009 | SW846 6020
Cobalt 0.000293 0.0001 0.001 NE J J+ 091523-009 | SW846 6020
Copper 0.00306 0.00035 0.001 NE J+ 091523-009 | SW846 6020
Iron 0.384 0.033 0.100 NE 091523-009 | SW846 6020
Lead ND 0.0005 0.002 NE U 091523-009 | SW846 6020
Magnesium 44.0 0.010 0.030 NE J 091523-009 | SW846 6020
Manganese 0.00239 0.001 0.005 NE J J+ 091523-009 | SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 091523-009 | SW846 7470
Nickel 0.00364 0.0005 0.002 NE J+ 091523-009 | SW846 6020
Potassium 10.8 0.080 0.300 NE 091523-009 | SW846 6020
Selenium 0.0238 0.0015 0.005 0.050 091523-009 | SW846 6020
Silver ND 0.0002 0.001 NE U 091523-009 | SW846 6020
Sodium 172 0.800 2.50 NE 091523-009 | SW846 6020
[Thallium ND 0.00045 0.002 0.002 U 091523-009 | SW846 6020
\Vanadium 0.00156 0.001 0.005 NE J 091523-009 | SW846 6010
Zinc 0.00845 0.0035 0.010 NE J J+ 091523-009 | SW846 6020

Notes

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

ID = |dentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.




Table I1I-11 (Concluded)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 149 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

ND = Not detected (at MDL).
NE = Not established.
PQL = 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.

®Laboratory Qualifier
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = The associated value is an estimated quantity.

J+ = The associated value is an estimated quantity with a suspected positive bias.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table 11l-12
Summary of Filtered Total Metal Results
Solid Waste Management Unit 149 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mS/L) (mgll) Qualifier® | Gualifier | SampleNo. | “pA e

CTF-MW3 Aluminum ND 0.015 0.050 NE U 091523-010 | SW846 6020

08-Dec-11 Antimony ND 0.001 0.003 0.006 U 091523-010 | SW846 6020
IArsenic ND 0.0017 0.005 0.010 U 091523-010 | SW846 6020
Barium 0.0299 0.0006 0.002 2.00 091523-010 | SW846 6020
Beryllium ND 0.0002 0.0005 0.004 U 091523-010 | SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091523-010 | SW846 6020
Calcium 207 0.600 2.00 NE B 091523-010 | SW846 6020
Chromium ND 0.002 0.010 0.100 U 091523-010 | SW846 6020
Cobalt 0.000366 0.0001 0.001 NE J J+ 091523-010 | SW846 6020
Copper 0.00359 0.00035 0.001 NE J+ 091523-010 | SW846 6020
Iron 0.403 0.033 0.100 NE 091523-010 | SW846 6020
Lead ND 0.0005 0.002 NE U 091523-010 | SW846 6020
Magnesium 48.9 0.010 0.030 NE J 091523-010 | SW846 6020
Manganese 0.00114 0.001 0.005 NE J J+ 091523-010 | SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 091523-010 | SW846 7470
Nickel 0.00367 0.0005 0.002 NE J+ 091523-010 | SW846 6020
Potassium 11.8 0.080 0.300 NE 091523-010 | SW846 6020
Selenium 0.0249 0.0015 0.005 0.050 091523-010 | SW846 6020
Silver ND 0.0002 0.001 NE U 091523-010 | SW846 6020
Sodium 184 0.800 2.50 NE 091523-010 | SW846 6020
[Thallium ND 0.00045 0.002 0.002 U 091523-010 | SW846 6020
\Vanadium 0.00141 0.001 0.005 NE J 091523-010 | SW846 6010
Zinc 0.00682 0.0035 0.010 NE J J+ 091523-010 | SW846 6020

Notes

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

ID = |dentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).




Table I1I-12 (Concluded)
Summary of Filtered Total Metal Results
Solid Waste Management Unit 149 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

NE = Not established.

PQL = 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.

dLaboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = The associated value is an estimated quantity.

J+ = The associated value is an estimated quantity with a suspected positive bias.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table 111-13
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mS/L) (mglL) Qualifier® Oualifier® | Sample No. | "8y o8

CTF-MW2 Aluminum 0.230 0.075 0.250 NE J 091525-009 | SW846 6020

09-Dec-11 Antimony ND 0.001 0.003 0.006 U 091525-009 | SW846 6020
Arsenic 0.0469 0.0017 0.005 0.010 091525-009 | SW846 6020
Barium 0.0755 0.0006 0.002 2.00 J 091525-009 | SW846 6020
Beryllium 0.00315 0.001 0.0025 0.004 091525-009 | SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091525-009 | SW846 6020
Calcium 388 0.600 2.00 NE B 091525-009 | SW846 6020
Chromium ND 0.010 0.050 0.100 U 091525-009 | SW846 6020
Cobalt 0.00987 0.0005 0.005 NE 091525-009 | SW846 6020
Copper ND 0.00175 0.005 NE U 091525-009 | SW846 6020
Iron 2.51 0.165 0.500 NE 091525-009 | SW846 6020
Lead ND 0.0005 0.002 NE U 091525-009 | SW846 6020
Magnesium 85.7 0.050 0.150 NE 091525-009 | SW846 6020
Manganese 2.93 0.010 0.050 NE J 091525-009 | SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 091525-009 | SW846 7470
Nickel 0.0206 0.0025 0.010 NE J+ 091525-009 | SW846 6020
Potassium 53.8 0.400 1.50 NE 091525-009 | SW846 6020
Selenium ND 0.0015 0.005 0.050 U 091525-009 | SW846 6020
Silver ND 0.0002 0.001 NE U 091525-009 | SW846 6020
Sodium 493 1.60 5.00 NE 091525-009 | SW846 6020
[Thallium 0.00111 0.00045 0.002 0.002 J 091525-009 | SW846 6020
Uranium 0.0276 0.000067 0.0002 0.03 091525-009 | SW846 6020
\Vanadium ND 0.001 0.005 NE U 091525-009 | SW846 6010
Zinc 1.19 0.035 0.100 NE 091525-009 | SW846 6020

Notes

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

ID = ldentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).




Table 111-13 (Concluded)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

NE = Not established.

PQL = 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.

dLaboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = The associated value is an estimate and may be inaccurate or imprecise.

J+ = The associated value is an estimated quantity with a suspected positive bias.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table Ill-14
Summary of Filtered Total Metal Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical
Well ID Analyte (mg/L) (mg/L) (mS/L) (mgll) Qualifier® Oualifier® | SampleNo.|  “ia e

CTF-MW2 Aluminum 0.239 0.075 0.250 NE J 091525-010| SW846 6020

09-Dec-11 Antimony ND 0.001 0.003 0.006 U 091525-010| SW846 6020
Arsenic 0.0495 0.0017 0.005 0.010 091525-010| SW846 6020
Barium 0.0745 0.0006 0.002 2.00 J 091525-010 | SW846 6020
Beryllium 0.00275 0.001 0.0025 0.004 091525-010| SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091525-010| SW846 6020
Calcium 359 0.600 2.00 NE B 091525-010| SW846 6020
Chromium ND 0.010 0.050 0.100 U 091525-010| SWwWa846 6020
Cobalt 0.0102 0.0005 0.005 NE 091525-010| SW846 6020
Copper ND 0.00175 0.005 NE U 091525-010| SW846 6020
Iron 2.54 0.165 0.500 NE 091525-010| SWa846 6020
Lead ND 0.0005 0.002 NE U 091525-010| SW846 6020
Magnesium 85.7 0.050 0.150 NE 091525-010| SW846 6020
Manganese 2.71 0.010 0.050 NE J 091525-010| SW846 6020
Mercury ND 0.000066 0.0002 0.002 U 091525-010| SW846 7470
Nickel 0.0206 0.0025 0.010 NE J+ 091525-010| SW846 6020
Potassium 53.6 0.400 1.50 NE 091525-010| SWa846 6020
Selenium ND 0.0015 0.005 0.050 U 091525-010| SW846 6020
Silver ND 0.0002 0.001 NE U 091525-010 | SW846 6020
Sodium 475 1.60 5.00 NE 091525-010 | SwW846 6020
Thallium 0.00136 0.00045 0.002 0.002 J 091525-010| SW846 6020
Uranium 0.0256 0.000067 0.0002 0.03 091525-010| SW846 6020
\Vanadium ND 0.001 0.005 NE U 091525-010| Swa846 6010
Zinc 1.06 0.035 0.100 NE 091525-010| SW846 6020

Notes

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

ID = ldentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).




Table I1I-14 (Concluded)
Summary of Filtered Total Metal Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

NE = Not established.

PQL = 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.

dLaboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = The associated numerical value is an estimated quantity.

J+ = The associated value is an estimated quantity with a suspected positive bias.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table Ill-15
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

- Critical I .
Activity® MDA MCL Laboratory Validation Analytical
Well ID Analyte (pCilL) (pCilL) ('-pec"l‘f'L) (pCilL) Qualifier’ | Qualifier | SamPleNo. | "y ihode
CTF-MW2 IAmericium-241 -1.92+5.93 10.1 4.95 NE U BD 091525-033 EPA 901.1
09-Dec-11 Cesium-137 -2.77 +£2.05 2.48 1.18 NE U BD 091525-033 EPA 901.1
Cobalt-60 0.586 £ 1.79 3.18 1.50 NE U BD 091525-033 EPA 901.1
Potassium-40 754 +£45.8 25.6 11.9 NE J 091525-033 EPA 901.1
Gross Alpha 2.85 NA NA 15 NA None 091525-034 EPA 900.0
Gross Beta 69.6 £12.9 6.19 2.96 4mrem/yr 091525-034 EPA 900.0
Uranium-233/234 58.0 £+ 8.17 0.191 0.0785 NE 091525-035 HASL-300
Uranium-235/236 | 0.652 + 0.221 0.168 0.063 NE 091525-035 HASL-300
Uranium-238 8.00 £ 1.27 0.162 0.064 NE 091525-035 HASL-300
Notes
CFR = Code of Federal Regulations
CTF = Coyote Test Field..
EPA = U.S. Environmental Protection Agency.
HASL = Health and Safety Laboratory.
MCL = Maximum contaminant level. The following are the MCLs for gross alpha particles and beta particles in community water systems:
15 pCi/L = Gross alpha particle activity, excluding total uranium (40 CFR Parts 9, 141, and 142, Table I-4)
4 mrem/yr = any combination of beta and/or gamma emitting radionuclides (as dose rate).
MDA = The minimal detectable activity or minimum measured activity in a sample required to ensure a 95% probability that the measured activity is accurately quantified above the
critical level.
mrem/yr = Millirem per year.
MW = Monitoring well.
NA = Not applicable for gross alpha activities. The MDA or critical level could not be calculated as the gross alpha activity was corrected by subtracting out the total uranium activity.
NE = Not established.
pCi/L = Picocuries per liter.

®Activities of zero or less are considered to be not detected. Gross alpha activity measurements were corrected by subtracting out the total uranium activity (40 CFR Parts 9, 141, and 142,
Table 1-4).

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. The minimum activity that can be measured and reported with 99% confidence that the analyte is greater than zero; analyte is matrix-specific.



Table I1I-15 (Concluded)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
Solid Waste Management Unit 154 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

‘Laboratory Qualifier
NA = Not applicable.
U = Analyte is absent or below the method detection limit.

dvalidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

BD = Below detection limit as used in radiochemistry to identify results that are not statistically different from zero.
J = The associated value is an estimated quantity.
None = No data validation for corrected gross alpha activity.

*Analytical Method

U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency,
Cincinnati, Ohio

U.S. Department of Energy, 1990, “EML Procedures Manual,” 27th ed., Vol. 1, Rev. 1992, Environmental Measurements Laboratory HASL-300.



Table I11l-16
Summary of Constituents Detected Above Established MCLs

Solid Waste Management Units 149 and 154 Groundwater Monitoring

Quarterly Assessments through December 2011

Well ID Date Analyte Result MCL nggﬁ?itgr';y gﬂﬁﬁ:gg Sample No. A&::Kgggl
SWMU 154
CTF-MW2 08-Mar-11 |Arsenic—Filtered 0.0544 mg/L 0.010 mg/L 090237-010 EPA 6020
CTF-MW?2 (Duplicate) 08-Mar-11 |Arsenic—Filtered 0.0521 mg/L 0.010 mg/L 090238-010 EPA 6020
CTF-MW2 31-May-11_|Arsenic—Filtered 0.0528 mg/L 0.010 mg/L 090670-010 EPA 6020
CTE-MW2 29-Sep-11 |Arsenic—Filtered 0.0610 mg/L 0.010 mg/L 090670-010 EPA 6020
CTF-MW2 09-Dec-11 |Arsenic—Filtered 0.0495 mg/L 0.010 mg/L 091525-010 EPA 6020
CTF-MW2 08-Mar-11 |Arsenic—Unfiltered 0.0595 mg/L 0.010 mg/L 090237-009 EPA 6020
CTF-MW2 31-May-11 |Arsenic—Unfiltered 0.0496 mg/L 0.010 mg/L 090670-009 EPA 6020
CTF-MW2 29-Sep-11 |Arsenic—Unfiltered 0.0651 mg/L 0.010 mg/L 091259-009 EPA 6020
CTE-MW2 09-Dec-11 |Arsenic—Unfiltered 0.0469 mg/L 0.010 mg/L 091525-009 EPA 6020
CTF-MW2 31-May-11 |Gross Alpha 23.38 pCi/L 15 pCi/L 090670-010 EPA 900.0
CTFE-MW2 08-Mar-11 [Thallium—Unfiltered 0.00249 mg/L 0.002 mg/L J 090237-009 EPA 6020
Notes
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
pCi/L = Picocuries per liter.
PQL = 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.

SWMU = Solid Waste Management Unit.
dLaboratory Qualifier
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.




Table I1I-16 (Concluded)
Summary of Constituents Detected Above Established MCLs
Solid Waste Management Units 149 and 154 Groundwater Monitoring
Quarterly Assessments through December 2011

Notes (continued)

‘Analytical Method

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.

U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.

U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency,
Cincinnati, Ohio.
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Appendix A
Field Measurement Logs for Monitoring
Wells CTF-MW3 and CTF-MW?2



FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swmu

Project No.:

Well 1.D.: CTF-MW3

Date: 12/08/11

Well Condition:

Weather Condition: 9 “1'49"' M, | 4°F

Method: Portable pump X Dedicated pump Pump dcpal 3éD
PURGE MEASUREMENTS
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name; swmu Project No.:
Well I.D.: CTF-MW2 Date: 12/09/11
Well Condition: Weather Condition: 24953 g . ARF
Method: Portable pump X Dedicatedpump ~~ Pump depth: TZ—%X
PURGE MEASUREMENTS
" Vol. | Tem SC ORP Turbidit DO Comments
sy & e 2% (L gaD 0 |qsiomy| vy | P | T | @6 |DO meL
b3 FfloIss— | Sttt =
4§10 |OBZ]| 1o 197013847 | 34). 1|5 42| 366 |47 | 0.9
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Appendix B
Analytical Laboratory
Certificates of Analysis for Groundwater
Data from Monitoring Wells CTF-MW3 and
CTF-MW?2



CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1

Batch No. A//A' AR/COC 613928

Dept. No./Mail Stop: 6234/MS 0718 ii| Project/Task No.98026.01.14 , [ Waste Characterization
ProjecUTask Manager;  Alicia Aragon : SMO Authorization:; %—-"" -Send preliminary/copy report to:
Project Name: SWMU-149 Edie Kent/803-556-8171 |Contract # PO 691436 fﬂtf’)
Record Center Code: NA Lab Destination: GEL ML _| Released by COC No.:
Lagbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera/505-844-3199 ‘; g1 B4 W‘;M (4] Validation Required
Service Order No. CF 250-12 Send Report to SMO:  Lorraine Herrera /505-844-3199 Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample 1D or ER Site| Date/Time(hr) | Sample Container Preserv- Collectiof Sample Parameter & Method Lab Sample

Sample No.-Fraction Sample Location Detail Depth (it) No, Collected Matrix | Type | Volume ative Method| Type Requested 1D

091523-001 CTF-MW3 360 NA | 12/08/11 0947 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B)

091523-009 CTF-MW3 360 NA | 12/08/110948 | GW P | 500 ml HNO3Z G SA | TAL Metals (SW846-6020/7470)

091523-010 CTF-MW3 360 NA | 12/08/11 0949 | FGW P | 500 ml HNO3 G SA | TAL Metals (SW846-6020/7470)

091523-016 CTF-MW3 360 NA | 12/08/11 0950 | GW P |125ml 4C G SA | Anions (SW846-9056)

091523-018 CTF-MW3 360 NA | 12/08/11 0951 | GW P | 125ml H2804 G SA [NPN (353.2)

091523-020 CTF-MW3 360 NA | 12/08/11 0852 | GW P | 250 ml 4C G SA |Perchlorate (314.0)

091523-022 CTF-MW3 360 NA | 12/08/11 0953 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

091524-001 CTF-TB1 NA NA | 12/08/11 0947 | DIW G | 3x40ml HCL G TB |[VOC (SW846-82608B)
RMMA [] Yes No Ref. No. i|Special Instructions/QC Requirements
Sample Disposal D Return to Client Disposal by lab [ EDD Yes Do
Turnaround Time [ J7Day [ 15 Day 30 Day |Enteied Level D Package [ fes (4] No
Return Samples By: D Negotiated TAT Q :|*Send report to

Name /,jﬁg_[}gl_gre 1 Init Company/Qrganization/Phone/Cellular  |Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch Lo gt e 7t /7 |SNLIA142/844-4013/250-7090 If perchlorate detected perform verification analysis(SW846-685
Team Alfred Santillanes ,Z?%A{{; i’ 7 774tSNLI4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson AL otfe27 }:R) 747t f‘,c/I § SNL/4142/844-4013/238-7367 Anions as Br,FL.CL.S04
Gilbert Quintana 4@;;_;3/,% i [:' 3 ,{_{-’r )f SNL/4142/844-2507 FGW (filtered in field with .45 micron filter)
. ] i *Flease list as separafe report.

1.Relinguished by /74" “Org4 Yz Dale 12l& )\ Time 707 O |4.Relinguished by Org. Date Time
1. Received by~ Org. (M7 Date (z1&\iTime ¢ )70 |4 Received by Org. Date Time
2.Relinquished by Org. Date ' ' Time 5,Relinquished by Org. Date Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2
Batch No. SMO Use AR/COC I 613929
Dept. No./Mail Stop:  6234/MS 0718 SaripIes SHIpPed.: 12 ] ProjectTask No.98026.01.15 [ Waste Characterization
ProjectTask Manager:  Alicia Aragon i i |SMO Authorization: [ . Y -Send preliminary/copy report lo:
Project Name: SWMU 154 Lab Contact: Edie Kent/803-5656-8171 |Contract # PO 691436
Record Center Code: ~ NA Lab Destination:  GEL || Released by COC No.:
Logbook Ref. No.:  NA SMO ContsctPhone: Lorraine Herrera/05.844.3199  Sce Bettle ora Validation Required
Service Order No. CF 251-12 Send Report to SMO:  Lorraine Herrera /505-844-3199 Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sampie ID or ER Site| Date/Time(hr) | Sample Container Preserv- Collectior Sample Parameter & Method Lab Sample
Sample No.-Fraction | Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Meathod| Type Requested 1D
091525-001 CTF-MW2 128 NA | 12/09/11 0934 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B) *
091525-002 CTF-MW2 128 NA | 12/09/110936 | GW | AG | 4x1L 4C G SA |TCL SVOC (SW846-8270C)
091525-009 CTF-MW?2 128 NA | 12/09/11 0937 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)
091525-010 CTF-MW2 128 NA | 12/09/11 0938 | FGW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)
091525-016 CTF-MW2 128 NA | 12/09/11 0939 | GW P 250ml 4C G SA | Anions (SWB846-9056)
091525-018 CTF-MW2 128 NA | 12/09/11 0940 | GW P 250ml H2S04 G SA |NPN (353.2)
091525-020 CTF-MW2 128 NA | 12/09/11 0841 | GW P 500ml 4C G SA [Perchlorate (314.0)
091525-022 CTF-MW2 128 NA | 12/09/11 0943 | GW P | 500ml 4C G SA |Alkalinity (SM2320B)
091525-024 CTF-MW2 128 NA 12/09/11 0945 | GW AG 4x1L 4C G SA [High Explosive (SW846-8321A) Mod.
091525-033 CTF-MW2 128 NA | 12/09/11 0946 | GW P 1 Liter HNO3 G SA |Gamma Spec (short list)(901.0)
091525-034 CTF-MW2 128 NA | 12/09/11 0947 | GW _'li' 1 Liter HNO3 G SA |Gross Alpha/Beta (900.0)
RMMA [] Yes No Ref. No. Sample Track 5o L Special Instructions/QC Requirements Abnormal:
Sample Disposal [[] Retumn to Client Disposal by lab Dale £ EDD ves [ No
Turnaround Time | J7Day | 15 Day 30Day |Entered b Level D Package [Jes No
Return Samples By: Negotiated TAT LB [ | *Send report to:
Name 7 Signature , Init Company/Organization/Phone/Cellular | Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch LA st | JEZ—|SNLI4142/844-4013/250-7090 lorate detected per i nalysis(SWB46-685
Team Alfred Santillanes | 7 HSNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members Wwilliam Gibson  “| A4 /:1/ A /S /7 |SNU4142/844-4013/239-7367 Anions as Br.F1.CI.S04
Gilbert Quintana mﬁf_’z " LY, |SNL/A142/844-2507 FGW (filtered in field with .45 micron filter)
7 * ‘Please list as separate report. [T

1.Relinquished by /. Org. 57442 Date/ /3y Time J O3S |4 Relinquished by Org. Date Time
1, Receivedby Og.  Date ' 7  Time 4. Received by Ora. Date Time
2 Relinquished by Org. Date Time 5.Relinquished by Org. Date Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3 Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2
AR/ICQOC- I 61 3929|
Project Name: SWMLU 154 ProjectTask Manger: Alicia Aragon [Project/Task No.: 58026.01.15
Location |Tech Area
Building Raom Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) |Sample] Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091525-035 |CTF-MW2 128 NA | 12/09/11 0948 | GW P | 1 Liter | HNO3 G SA |lsotopic Ur (ASTM D3972-09M)
091528-001 |CTF-TB2 NA NA 12/09/11 0834 | DIW | G | 3x40mi| HCL G TB [VOC (SWB46-82608)

* Zero head space in VOC containers

unachievable due to carbonation in

groundwater




CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 1_ .
Batch No. SMO Use AR/COC | 613930
Depl. No./Mail Stop:  6234/MS 0718 Jate 53 Shippediiifdlin s | ProjectTask No.08026.01.15 []waste Characterization
Project/Task Manager:  Alicia Aragon Gy £|SMO Authorization; Deay L. S0 -Send preliminary/copy report to! Tim Jackson
Project Name: SWMU 154 Lab Contact: Contract # PO 691436
Record Center Code:  NA Lab Destination:  GEL |_|Released by cOC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera/505-844-3199 5“ &H [" gk Validation Required
Service Order No. CF 251-12 Send Report to SMO:  Lorraine Herrera /505-844-3199 Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sampie ID or ER Sile| Dale/Time(hr) | Sample Container Preserv- Coliectio Sample Farameter & Method Lab Sample
Sample No.-Fraction Sample Location Detail Depth (ft) No. Collected Matrix | Type | Volume ative Method| Type Requested 10
091527-011 CTF-MW2 PW NA NA | 12/09/110930 | FPW | P | 500 mi HNO3 G SA |Arsenic (SWB846-6020)
RMMA 1 Yes No Ref. No. i|Speclal Instructions/QC Requirements
Sample Disposal [ JReturn to Client Disposal by lab : EDD Yes [Jo
Turnaround Time [ |7pay 15Day  |v]30 Day |Enfersdih Level D Package [ Jes [“INo
Return Samples By: D Negotiated TAT O nis: *Send report to:
Name ,ﬁ%igpalure, Init Company/Organization/Phone/Cellular ackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch Lai/Coidh | 17 |SNU41421844-40131250-7090
Team Alfred Santillanes /74 Feed e dh... . 7L | SNL/4142/844-5130/228-0710
Members William Gibson =177 f/sons 55 a7 701 AL |SNU4142/844-4013/230-7367
Gilbert Quintana  loy sz, £ . |ales |SNU4142/844-2507 FPW (filtered in field with .45 micron filter)
*Please list as separate report.
1.Relinquished by 4.Relinquished by Org. Dale
1. Received by Org. Time 4. Received by Org. Date
2 Relinquished by Org. Date Time 5.Relinquished by Org. Date
2. Received by Org. Date Time 5. Received by Org. Date
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date
3. Received by Org. Date Time 6. Received by Org. Date




Appendix C
Data Validation Sample Findings
Summary Sheets for Groundwater Data
from Monitoring Wells CTF-MW3 and
CTF-MW?2
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Sample Findings Summary
AR/COC: 613928 Page1of 1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

SW846 3005/6020 DOE-AL
091523-009/CTF-MW3 Cobalt (7440-48-4) J+, CK2
091523-009/CTF-MW3 Copper (7440-50-8) J+, CK2
091523-009/CTF-MW3 Magnesium (7439-95-4) J,D1
091523-009/CTF-MW3 Manganese (7439-96-5) J+, CK2
091523-009/CTF-MW3 Nickel (7440-02-0) J+, CK2
091523-009/CTF-MW3 Zinc (7440-66-6) J+, CK2
091523-010/CTF-MW3 Cobalt (7440-48-4) J+, CK2
091523-010/CTF-MW3 Copper (7440-50-8) J+, CK2
091523-010/CTF-MW3 Magnesium (7439-95-4) J,D1
091523-010/CTF-MW3 Manganese (7439-96-5) J+, CK2
091523-010/CTF-MW3 Nickel (7440-02-0) J+, CK2
091523-010/CTF-MW3 Zinc (7440-66-6) J+, CK2

All other analvses met QC acceptance criteria; no further data should be qualified.
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: January 12, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 613928

SDG: 291691

Laboratory: GEL
Project/Task: 98026.01.14
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 9056 (anions by ion
chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate), and SM 2320B
(alkalinity). No problems were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The sample was analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration QC acceptance criteria were met.

Blanks

No target analytes were detected in the blanks except as follows.



Alkalinity:

In the MB, total and bicarbonate alkalinity were detected at concentrations > the PQL. However,
blanks are not applicable for alkalinity and are not assessed for data validation. No sample data
will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria

Nitrate/Nitrite and Alkalinity:
It should be noted that the MS analyses were performed on SNL samples from other SDGs. No
sample data will be qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Nitrate/Nitrite and Alkalinity:
It should be noted that the replicate analyses were performed on SNL samples from other SDGs.
No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Nitrate/Nitrite:
The sample was diluted 10X due to high concentration for this analysis.

Anions:
The sample was diluted 20X for chloride and sulfate due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC
No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 01/17/12
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: January 12, 2012
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 613928

SDG: 291691

Laboratory: GEL
Project/Task: 98026.01.14
Analysis: VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Two samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. No problems were identified with the data
package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times
The samples were analyzed within the prescribed holding times and properly preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as
follows.



The initial calibration %RSD for bromoform was >15% but <40%. The associated sample results
were NDs and no other calibration infractions occurred for this analyte. Therefore, the associated
sample results will not be qualified.

The calibration verification %D for 1,1,1-trichloroethane; 2-hexanone; acetone; carbon tetra
chloride; and vinyl acetate were >20% with positive bias. All associated sample results were NDs
and will not be qualified for the calibration infraction.

The calibration verification %D for acetone was >20% but <40% with negative bias. The
associated sample results were NDs, and no other calibration infractions occurred for this analyte.
Therefore, the associated sample results will not be qualified.

Blanks

No target analytes were detected in the blanks.

Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria except as follows.

The MSD %R for 1,1,1-trichloroethane was > the UAL. The associated sample results were NDs
and will not be qualified. Also, it should be noted that the MS/MSD analysis was performed on a
SNL sample from another SDG. No sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other OC

A TB was submitted on the AR/COC(s).

No other specific issues that affect data quality were identified.



Reviewed by: Marcia Hilchey Date: 01/17/12
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: January 12, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 613928

SDG: 291691 and 291696
Laboratory: GEL
Project/Task: 98026.01.14
Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Two samples were prepared and analyzed with approved procedures using methods EPA 6010B (ICP
metals), EPA 6020 (ICP-MS metals), and EPA 7470A (CVAA mercury). Data were reported for all
required analytes. Problems were identified with the data package that result in the qualification of data.

1. ICP-MS metals:
The Ca concentrations for samples 291691-002 and 291696-001 were > the ICS A Ca concentration
and the ICS A results for Co, Cu, Mn, Ni, and Zn were > the MDLs. All associated sample results
were detects <50X the ICS A results and will be qualified “J+,CK2.”

The serial dilution %D for Mg was >10%. The associated sample results were detects and will be
qualified “J,D1” due to poor serial dilution precision.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.



ICP-MS Instrument Tune

All instrument tune requirements were met.
Calibration
All initial and continuing calibration met QC acceptance criteria.

Reporting Limit Verification

All CRA/CRI recoveries met QC acceptance criteria except as follows.

ICP-MS metals:
The CRI %R for Ca was >130%. The associated sample results were detects >5X the PQL and
will not be qualified.

Blanks

No target analytes were detected in the blanks except as follows.

ICP-MS metals:

In the MB, Ca was detected at a concentration > the MDL but < the PQL. The associated sample

results were detects >5X the MB and will not be qualified.

ICP-MS Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

ICP-MS metals:

It should be noted that the MS had K, Ca, Mg, and Na concentrations >4X the analyte spike
concentrations and the MS %Rs for K, Ca, Mg, and Na did not meet QC acceptance criteria.
However, according to AOP criteria, K, Ca, Mg, and Na are not required MS analytes. No
sample data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.



Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

ICP-MS metals:
Samples 291691-002 and 291696-001 were diluted 10X for Ca and Na due to over-range
concentrations.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <5X. No sample data will be qualified as a result.

ICP Interference Check Sample (ICS A and AB)

AILICS A and AB met QC acceptance criteria except as noted above in the summary section and
as follows.

ICP-MS metals:

The Ca concentrations for samples 291691-002 and 291696-001 were > the ICS A Ca
concentration and the ICS A results for Cd and Cr were > the MDLs. However, the associated
sample results were NDs and will not be qualified.

ICP Serial Dilution

The serial dilution analyses met all QC acceptance criteria except as noted above in the summary
section.

Other OC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 01/17/12
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Sample Findings Summary
AR/COC: 613929 Page1of 1
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
EPA 901.1
091525-033/CTF-MW?2 Americium-241 (14596-10-2) BD, FR3
091525-033/CTF-MW2 Cesium-137 (10045-97-3) BD, FR3
091525-033/CTF-MW?2 Cobalt-60 (10198-40-0) BD, FR3
091525-033/CTF-MW2 Potassium-40 (13966-00-2) J, FR7
SW846 3005/6020 DOE-AL
091525-009/CTF-MW?2 Barium (7440-39-3) J,D1
091525-009/CTF-MW2 Manganese (7439-96-5) J, MS1
091525-009/CTF-MW?2 Nickel (7440-02-0) J+, CK2
091525-010/CTF-MW2 Barium (7440-39-3) J,D1
091525-010/CTF-MW?2 Manganese (7439-96-5) J, MS1
091525-010/CTF-MW?2 Nickel (7440-02-0) J+, CK2
SW846 3535/8321A Modified
091525-024/CTF-MW2 Tetryl (479-45-8) uJ, L3

All other analvses met QC acceptance criteria; no further data should be qualified.




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using methods EPA 9056 (anions by ion
chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate), and SM 2320B
(alkalinity). No problems were identified with the data package that results in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The sample was analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration QC acceptance criteria were met.

Blanks

No target analytes were detected in the blanks except as follows.



Alkalinity:

In the MB, total and bicarbonate alkalinity were detected at concentrations > the PQL. However,
blanks are not applicable for alkalinity and are not assessed for data validation. No sample data
will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria

Perchlorate, Anions, and Nitrate/Nitrite:
It should be noted that the MS analyses were performed on SNL samples from other SDGs. No
sample data will be qualified as a result.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Perchlorate, Anions, and Nitrate/Nitrite:
It should be noted that the replicate analyses were performed on SNL samples from other SDGs.
No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Nitrate/Nitrite:
The sample was diluted 5X due to matrix interference.

Anions:
The sample was diluted 50X for chloride and sulfate due to high concentration for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC
No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 02/02/12
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Two samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. No problems were identified with the data
package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times
The samples were analyzed within the prescribed holding times and properly preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as
follows.



The initial calibration %RSD for bromoform was >15% but <40%. The associated sample results
were NDs and no other calibration infractions occurred for this analyte. Therefore, the associated
sample results will not be qualified.

The calibration verification %D for 1,1,1-trichloroethane; 2-hexanone; acetone; carbon
tetrachloride; and vinyl acetate were >20% with positive bias. All associated sample results were
NDs and will not be qualified for the calibration infraction.

The calibration verification %D for acetone was >20% but <40% with negative bias. The
associated sample results were NDs, and no other calibration infractions occurred for this analyte.
Therefore, the associated sample results will not be qualified.

Blanks

No target analytes were detected in the blanks.

Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria except as follows.

The MSD %R for 1,1,1-trichloroethane was > the UAL. The associated sample results were NDs
and will not be qualified. Also, it should be noted that the MS/MSD analysis was performed on a
SNL sample from another SDG. No sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other OC

A TB was submitted on the AR/COC(s).

No other specific issues that affect data quality were identified.
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Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: SVOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using method EPA 8270C
(SVOCs). All compounds were successfully analyzed. No problems were identified with the
data package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times

The sample was extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria.



Blanks

No target analytes were detected in the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The sample was not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other OC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey

Date: 02/02/12
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Memorandum
Date: February 2, 2012
To: File
From: Kevin Lambert
Subject: LC/MS/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL

Project/Task: 98026.01.15
Analysis: High Explosives (HE)

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with accepted procedures using method EPA 8321A Mod.
(HE by LCMSMS). All compounds were successfully analyzed. Problems were identified with
the data package that result in the qualification of data.

1. The LCS %R for tetryl was < the LAL but >10%. The associated sample result was an ND and
will be qualified “UJ,L3.”

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times

The sample was extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.



Calibration
All initial and continuing calibration met QC acceptance criteria except as follows.

The calibration verification %Ds for 2,4,6-trinitrotoluene were >20% with a positive bias. The
associated sample result was an ND and will not be qualified for the calibration infraction.

Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria except as noted above in the summary section.

Detection Limits/Dilutions

All detection limits were properly reported. According to laboratory procedure, all sample and QC
extracts were diluted 2X with HPLC grade water.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 02/02/12
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Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Two samples were prepared and analyzed with approved procedures using methods EPA 6010B (ICP
metals), EPA 6020 (ICP-MS metals), and EPA 7470A (CVAA mercury). Data were reported for all
required analytes. Problems were identified with the data package that result in the qualification of data.

1. ICP-MS metals:
The MS had a Mn concentration >4X the analyte spike concentration and the MS %R did not meet
QC acceptance criteria. The associated sample results were detects and will be qualified “J,MS1”
due to lack of matrix-specific accuracy data.

The Ca concentrations for samples 291801-003 and 291802-001 were > the ICS A Ca concentration
and the ICS A result for Ni was > the MDL. The associated sample results were detects <50X the
ICS A results and will be qualified “J+,CK2.”

The serial dilution %D for Ba was >10%. The associated sample results were detects and will be
qualified “J,D1” due to poor serial dilution precision.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.



Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved except as
follows. Samples 291801-003 and 291802-001 were received with a preservation infraction of
pH = 3. SNL was notified and directed the laboratory to properly preserve the samples. No
sample data will be qualified as a result.

ICP-MS Instrument Tune

All instrument tune requirements were met.
Calibration
All initial and continuing calibration met QC acceptance criteria.

Reporting Limit Verification

All CRA/CRI recoveries met QC acceptance criteria except as follows.

ICP-MS metals:
The CRI %R for Ca was >130%. The associated sample results were detects >5X the PQL and
will not be qualified.

Blanks

No target analytes were detected in the blanks except as follows.

ICP-MS metals:

In the ICB/CCB, Na was detected at negative concentrations with an absolute value > the MDL but < the

PQL. The associated sample results were detects >5X the MDL and will not be qualified.

In the MB, Ca was detected at a concentration > the MDL but < the PQL. The associated sample
results were detects >5X the MB and will not be qualified.

ICP-MS Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria except as noted above in the summary section.

ICP-MS metals:

It should be noted that the MS had K, Ca, Mg, and Na concentrations >4X the analyte spike
concentrations and the MS %Rs for K, Ca, Mg, and Na did not meet QC acceptance criteria.
However, according to AOP criteria, K, Ca, Mg, and Na are not required MS analytes. No
sample data will be qualified as a result.



Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

ICP-MS metals:
Samples 291801-003 and 291802-001 required dilutions of 5X, 10X, and 20X for various target
analytes due to over-range concentrations and/or repeated instrument QC failures.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <5X. No sample data will be qualified as a result.

ICP Interference Check Sample (ICS A and AB)

AIl ICS A and AB met QC acceptance criteria except as noted above in the summary section and
as follows.

ICP-MS metals:

The Ca concentrations for samples 291801-003 and 291802-001 were > the ICS A Ca
concentration and the ICS A results for Cd, Mn, Zn, U, Sb, Cr, Co, and Cu were > the MDLs.
However, the associated sample results were NDs or detects >50X the ICS A results and will not
be qualified.

ICP Serial Dilution

The serial dilution analyses met all QC acceptance criteria except as noted above in the summary
section.

Other OC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 02/02/12
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Memorandum
Date: January 19, 2012
To: File
From: Kevin Lambert
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 613929

SDG: 291801

Laboratory: GEL
Project/Task: 98026.01.15
Analysis: RAD

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

One sample was prepared and analyzed with approved procedures using methods EPA 901.1
(gamma spec — short list), EPA 900.0 (gross alpha/beta), and HASL 300, U-02-RC Mod (Alpha
Spec U). Problems were identified with the data package that result in the qualification of data.

1. Gamma Spec:
For sample 291801-009, the K-40 result was <3X the associated MDA and will be qualified

“J,FR7.”

All associated gamma spec results that were either < the associated 2-sigma TPU or < the
associated MDA will be qualified “BD,FR3.”

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved except as
follows. Samples -009, -010, and -011 were received with a preservation infraction of pH = 5.
SNL was notified and directed the laboratory to properly preserve the samples. No sample data
will be qualified as a result.



Quantification

All guantification criteria were met except as noted above in the summary section.
Calibration

The case narratives stated that the instruments used were properly calibrated.

Blanks

No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.

Tracer/Carrier Recovery

All tracer/carrier recoveries met QC acceptance criteria.

Matrix Spike (MS)

A MS met all QC acceptance criteria.

Laboratory Replicate

All replicate error ratio acceptance criteria were met.

Gross Alpha/Beta:
Since a replicate and MSD were performed for gross alpha/beta analysis, two measures of
precision were available. The MS/MSD pair was used to evaluate gross alpha/beta precision.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All required detection limits were met. No dilutions were required.

Other OC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 02/02/12
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SECTION IV
SOLID WASTE MANAGEMENT UNITS 8/58 AND 68 QUARTERLY
GROUNDWATER MONITORING REPORT, OCTOBER — DECEMBER 2011

1.0

Introduction

This Quarterly Groundwater Monitoring Report has been prepared pursuant to the
“SWMU 68 and SWMUs 8/58 Groundwater Characterization Work Plans - U.S.
Department of Energy (DOE)/Sandia Corporation (Sandia) Response to the New Mexico
Environment Department (NMED) letter of April 8, 2010, entitled, Class 3 Permit
Modification Requests for Granting Corrective Action Complete Status for 26
SWMUSs/AOCs (Request of March 1, 2006) and 5 Other SWMUs/AOCs (Request of
January 7, 2008), Sandia National Laboratories EPA ID# NM5890110518 HWB-SNL-
06-007 and HWB-SNL-08-001"" (SNL/NM September 2010) and the approval of “Solid
Waste Management Units 8 and 58, Proposed Groundwater Monitoring Well Location
Adjustment” (NMED June 2011). The activities associated with the groundwater
monitoring task for Solid Waste Management Units (SWMUs) 8/58 and 68 at Sandia
National Laboratories, New Mexico (SNL/NM) are summarized in this section as
follows.

The first of eight quarterly groundwater sampling events for Coyote Canyon Blast Area
(CCBA) monitoring wells CCBA-MW 1 and CCBA-MW?2, located within SWMUs 8/58,
and monitoring wells OBS-MW1, OBS-MW2, and OBS-MW?3, located within

SWMU 68 (Old Burn Site) occurred in October and November 2011. Monitoring wells
CCBA-MWI1, CCBA-MW2, OBS-MW 1, OBS-MW2, and OBS-MW3 were installed in
August 2011. CCBA-MW]1 is located at the southwestern corner of SWMU 8§,
approximately 0.2 miles north of the ephemeral channel in Lurance Canyon and
approximately 0.7 miles east of Coyote Springs (Figure IV-1). CCBA-MW?2 is located
near the center of SWMU 58, approximately 0.4 miles north of the ephemeral channel in
Lurance Canyon and approximately 1 mile northeast of Coyote Springs (Figure IV-1).
OBS-MW1, OBS-MW2 and OBS-MW?3 are located at SWMU 68 in the Coyote Test
Field, approximately 0.6 miles southwest of the Starfire Optical Range (Figure IV-2).

The supplemental groundwater monitoring at the five newly installed monitoring wells is
designed to address the requirements of Section VII.D.6 of the Compliance Order on
Consent (the Order) (NMED April 2004) and the letter dated April 8, 2010, from the
NMED Hazardous Waste Bureau (NMED April 2010). The analytical results discussed in
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this section correspond to the Fourth Quarter, Calendar Year (CY) 2011 reporting period
(October through December 2011).

This groundwater sampling event was conducted in conformance with procedures
outlined in the “Groundwater Characterization Work Plan for SWMU 8 - Open Dump
(Coyote Canyon Blast Area) and SWMU 58 - Coyote Canyon Blast Area, Foothills Test
Area” (SNL/NM September 2010, Attachment B) and “Groundwater Characterization
Work Plan for SWMU 68, Old Burn Site” (SNL/NM September 2010, Attachment A).
These Work Plans were approved by the NMED in January 2011 (NMED January 2011).

Monitoring wells CCBA-MW1 and CCBA-MW?2 were sampled on October 31 and
November 1, 2011, respectively. The samples were analyzed for the required
constituents, consisting of volatile organic compounds (VOCs), semivolatile organic
compounds (SVOC:s), high explosive (HE) compounds, nitrate plus nitrite (NPN), major
anions (as bromide, chloride, fluoride, and sulfate), major cations (as calcium,
magnesium, potassium, and sodium), alkalinity, Target Analyte List (TAL) metals plus
uranium, perchlorate, total cyanide, radionuclides by gamma spectroscopy, gross
alpha/beta activity, and isotopic uranium.

Monitoring wells OBS-MW 1, OBS-MW2, and OBS-MW3 were sampled from

October 24 to October 26, 2011. The samples were analyzed for the required constituents,
consisting of VOCs, SVOCs, HE compounds, NPN, major anions (as bromide, chloride,
fluoride, and sulfate), major cations (as calcium, magnesium, potassium, and sodium),
alkalinity, TAL metals plus uranium, hexavalent chromium, perchlorate, total cyanide,
radionuclides by gamma spectroscopy, gross alpha/beta activity, and isotopic uranium.

Analytical results for the groundwater samples were compared with the U.S.
Environmental Protection Agency (EPA) maximum contaminant levels (MCLs) for
drinking water (EPA 2009). Except for fluoride, none of the analytical results for the
groundwater samples from SWMUs 8/58 exceed the MCLs. Fluoride was detected above
the established MCL of 4.0 milligrams per liter (mg/L) in the sample from CCBA-MW1
at a concentration of 5.36 mg/L. Fluoride was reported in CCBA-MW?2 samples above
the method detection limit (MDL) at concentrations of 1.72 and 1.74 mg/L. No analytical
results for the SWMU 68 groundwater samples exceed the corresponding MCLs.

Quality control (QC) samples consisting of duplicate environmental, equipment blank
(EB), trip blank (TB), and field blank (FB) samples were also submitted for analysis
during this quarterly sampling event. The following sections provide descriptions of the
field methods used and discussions of the analytical and QC sampling results.
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2.0

2.1

2.2

This groundwater sampling event represents the first of eight supplemental quarterly
events for the five monitoring wells. The second of the eight supplemental quarterly
groundwater sampling events will be conducted during the upcoming quarter (January to
March 2012).

Field Methods and Measurements

The quarterly groundwater sampling field measurements were collected in conformance
with the DOE/Sandia Response to the NMED letter of April 8, 2010 (SNL/NM
September 2010). Groundwater monitoring at SWMUSs 8/58 and 68 was performed
according to the Work Plans submitted as Attachments A and B to the DOE/Sandia
Response (SNL/NM September 2010) and SNL/NM Administrative Operating
Procedures (AOPs) (SNL/NM May 2011) and Field Operating Procedures (FOPs)
(SNL/NM August 2007a and August 2007b). Groundwater samples were analyzed for
relevant parameters, listed in Table IV-1. Table IV-2 presents the details for groundwater
samples collected from all five monitoring wells during Fourth Quarter, CY 2011.

Equipment Decontamination

A portable Bennett™ groundwater sampling system was used to collect the groundwater
samples from both wells. The Bennett " sampling pump and tubing bundle were
decontaminated prior to installation into the monitoring wells in accordance with the
procedures described in SNL/NM FOP 05-03, “Long-Term Environmental Stewardship
(LTES) Groundwater Sampling Equipment Decontamination” (SNL/NM August 2007a).
Section IV.4.3 discusses the QC results for the EB samples.

Well Evacuation

In accordance with procedures described in SNL/NM FOP 05-01, “LTES Groundwater
Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM August
2007b), all wells were purged a minimum of one saturated casing volume (the volume of
one length of the saturated screen plus the borehole annulus around the saturated screen
interval) and monitored for stability of water quality parameters, if applicable.

Field water-quality measurements for turbidity, pH, temperature, specific conductance

(SC), oxidation-reduction potential (ORP), and dissolved oxygen (DO) were obtained
from the wells prior to collecting groundwater samples. Groundwater temperature, SC,
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3.0

ORP, DO, and pH were measured with a YSI' Model 620 water quality meter. Turbidity
was measured with a HACH' "~ Model 2100P turbidity meter. Purging continued until four
stable measurements for turbidity, pH, temperature, and SC were obtained. Groundwater

stability is considered acceptable when the following parameters are achieved:

e Turbidity measurements are within 10%, or less than 5 nephelometric turbidity units
e pH is within 0.1 units

e Temperature is within 1.0 degree Celsius

e SC is within 5% as micromhos per centimeter

Table IV-3 summarizes the temperature, pH, SC, and turbidity measurements, which are
discussed in Section IV.3.1. Field Measurement Logs (Appendix A) documenting details
of well purging and water quality measurements have been submitted to the SNL/NM
Records Center.

Groundwater Sample Collection

All groundwater samples were collected directly from the sample discharge tubing 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. The groundwater samples were submitted to GEL Laboratories LLC (GEL)
for chemical analysis using methods outlined in Table IV-1. Table IV-1 also lists the
sample containers and preservation requirements. Section IV.3.0 summarizes the
analytical results.

The sample identification number, Analysis Request/Chain-of-Custody form number, and
the associated groundwater investigation are provided in Table IV-2. Chain-of-custody
forms are included in Appendix B.

Analytical Results

Groundwater samples were submitted to GEL for chemical and radiological analyses.
Samples were analyzed in accordance with applicable EPA analytical methods (EPA
1980, 1984, 1986, and 1999, Clesceri, et al. 1998). Table IV-4 lists the MDLs for VOCs
and SVOCs analyzed and Table IV-5 lists the MDLs for HE compounds analyzed.
Groundwater sampling results are compared with established EPA MCLs for drinking
water (EPA 2009). Analytical results for samples collected from all five monitoring wells
are shown in tabulated form in Tables IV-6 through IV-13. Analytical reports, including
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certificates of analyses, analytical methods, MDLs, minimum detectable activity (MDA),
critical level, practical quantitation limits (PQLs), dates of analyses, results of
QC analyses, and data validation findings are filed in the SNL/NM Records Center.

The analytical data were reviewed and qualified in accordance with AOP 00-03, “Data
Validation Procedure for Chemical and Radiochemical Data,” Revision 3 (SNL/NM May
2011). No problems were identified with the analytical data that resulted in qualification
of the data as unusable. The data are acceptable, and reported QC measures are adequate.
The data validation sample findings summary sheets are provided as Appendix C.

Field Water Quality Measurements

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Table IV-3 summarizes field water
quality measurements (turbidity, pH, temperature, SC, ORP, and DO) collected prior to
sampling.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MWa3. Table IV-3 summarizes field
water quality measurements (turbidity, pH, temperature, SC, ORP, and DO) collected
prior to sampling.

Volatile Organic Compounds

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. No VOCs were detected in any
groundwater sample from SWMUs 8/58 above laboratory MDLs. Table 1V-4 lists MDLs
for associated VOCs analyzed.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW3. No VOCs were detected in any
SWMU 68 groundwater sample above laboratory MDLs. Table IV-4 lists MDLs for
associated VOCs analyzed.

Semivolatile Organic Compounds

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. No SVOCs were detected in any
groundwater sample from SWMUs 8/58 above laboratory MDLs. Table IV-4 lists MDLs
for associated SVOCs analyzed.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MWa3. No SVOCs were detected in any
SWMU 68 groundwater sample above laboratory MDLs. Table IV-4 lists MDLs for
associated SVOCs analyzed.
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3.6

High Explosive Compounds

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. No HE compounds were detected in
any groundwater sample from SWMUSs 8/58 above laboratory MDLs. Table IV-5 lists
MDLs for associated HE compounds analyzed.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW3. No HE compounds were
detected in any SWMU 68 groundwater sample above laboratory MDLs. Table IV-5 lists
MDLs for associated HE compounds analyzed.

Nitrate Plus Nitrite

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Table IV-6 summarizes NPN results.
NPN values were compared with the nitrate MCL of 10 mg/L. NPN was not detected
above the MCL in any groundwater sample. NPN was reported at concentrations of

3.24 mg/L in the CCBA-MW?2 environmental sample and 3.31 mg/L in the CCBA-MW2
duplicate environmental sample. NPN was qualified as not detected during data
validation in the CCBA-MW 1 sample as NPN was also detected in the associated
laboratory method blank sample.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MWa3. Table V-6 summarizes NPN
results. NPN values were compared with the nitrate MCL of 10 mg/L. NPN was not
detected above the MCL in any groundwater sample. NPN was reported at a maximum
concentration of 1.92 mg/L in the sample from OBS-MW1.

Anions and Alkalinity

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Table V-7 summarizes alkalinity,
major anion (as bromide, chloride, fluoride, and sulfate) and total cyanide results.
Fluoride was detected above the established MCL of 4.0 mg/L in the sample from
CCBA-MWI1 at a concentration of 5.36 mg/L. This detection is most likely attributable to
the quartzite bedrock in which the well is completed and not associated with SNL/NM
testing activities. Fluoride was reported in samples from CCBA-MW?2 below the MCL at
concentrations of 1.72 and 1.74 mg/L. No other anions or total cyanide was detected
above established MCLs.

IV-6



3.7

3.8

39

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MWa3. Table IV-7 summarizes
alkalinity, major anion (as bromide, chloride, fluoride, and sulfate) and total cyanide
results. No parameters were detected above established MCLs.

Perchlorate

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Perchlorate was not detected above the
NMED-specified screening level/MDL of 4 micrograms per liter (ug/L) (0.004 mg/L) in
any groundwater sample from SWMUSs 8/58. Table IV-8 presents perchlorate results.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MWa3. Perchlorate was not detected
above the NMED-specified screening level/MDL of 4 pg/L (0.004 mg/L) in any
SWMU 68 groundwater sample. Table IV-8 presents perchlorate results.

Perchlorate results are discussed in more detail in Section II of this Environmental
Restoration Operations Consolidated Quarterly Report.

Hexavalent Chromium

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Analysis of hexavalent chromium is not
required for SWMU s 8/58.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW3. Hexavalent chromium results are
summarized in Table IV-9. No hexavalent chromium was detected above laboratory
MDLs, except in the OBS-MW3 duplicate environmental sample. Hexavalent chromium
was reported at a concentration of 0.00317 mg/L in the OBS-MW3 duplicate
environmental sample. No MCL is established for this analyte.

Metals

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. TAL metals plus uranium were
analyzed in samples from both monitoring wells at SWMUSs 8/58. No metal parameters
were detected above established MCLs in any groundwater sample. Metal results for
SWMUs 8/58 are summarized in Table IV-10.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW3. TAL metals plus uranium were
analyzed in samples from all SWMU 68 monitoring wells. No metal parameters were
detected above established MCLs in any groundwater sample. Metal results for

SWMU 68 are summarized on Table IV-11.
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SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Filtered fractions for major cations as
calcium, magnesium, potassium, and sodium were analyzed in all groundwater samples
from SWMUs 8/58. The results are presented in Table IV-12. No parameters were
detected above established MCLs.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW?a3. Filtered fractions for major
cations as calcium, magnesium, potassium, and sodium were analyzed in all SWMU 68
groundwater samples. The results are presented in Table IV-12. No parameters were
detected above established MCLs.

Gamma Spectroscopy and Radioisotopic Analyses

All groundwater samples collected from SWMUs 8/58 and 68 were screened for gamma-
emitting radionuclides and gross alpha beta activity (EPA 1980 and DOE 1990). An
additional sample for isotopic uranium was collected to support evaluation of gross alpha
activity results. The results for gamma spectroscopy, gross alpha/beta activity, and
isotopic uranium are presented in Table IV-13.

Radioisotopic analyses included gross alpha, gross beta, and isotopic uranium analyses.
Gross alpha activity is measured as a screening tool and, according to Title 40, Code of
Federal Regulations Parts 9, 141, and 142, Table 1-4, does not include uranium, which is
measured independently. Therefore, gross alpha activity measurements were corrected by
subtracting out the uranium activity.

SWMUs 8/58, CCBA-MW1 and CCBA-MW?2. Gamma spectroscopy activity results
for short-list radionuclides are less than the associated MDAs for all groundwater
samples.

The corrected gross alpha activity was reported below the MCL of 15 picocuries per liter
(pCi/L) in all samples. Gross beta activity results do not exceed established MCLs.
Isotopic uranium activities range from 0.036 £ 0.0201 pCi/L of uranium 235/236 to 7.31
+ 1.04 pCi/L of uranium 233/234.

SWMU 68, OBS-MW1, OBS-MW?2, and OBS-MW3. Gamma spectroscopy activity
results for short-list radionuclides are less than the associated MDAs, except for
potassium-40. Potassium-40 activity in the sample from OBS-MW 1 was qualified as
unusable during data validation because the analytical laboratory was unable to meet
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identification criteria. The result for potassium-40 was qualified as an estimated value in
the OBS-MW?2 sample as the result was less than three times the MDA.

The corrected gross alpha activity was reported below the MCL of 15 pCi/L in all
samples. Gross beta activity results do not exceed established MCLs. Isotopic uranium
activities range from 0.20 + 0.0634 pCi/L of uranium 235/236 to 21.7 + 3.02 pCi/L of
uranium 233/234. In this region, groundwater contacts bedrock which contains material
high in naturally occurring uranium.

Sample Results Exceeding Maximum Contaminant Levels

Table IV-14 lists the results for all constituents that have been detected at concentrations
exceeding the EPA MCLs (EPA 2009) during the quarterly sampling events at SWMUs
8/58 and 68. The only constituent exceeding the MCL in samples collected during this
quarter consists of fluoride, which was detected in the samples from SWMUSs 8/58. This
detection is most likely attributable to the quartzite bedrock in which the well is
completed and not associated with SNL/NM testing activities.

Quality Control Samples

Field and laboratory QC samples are 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.

Field Quality Control Samples

Field QC samples for this sampling event included duplicate environmental, EB, TB, and
FB samples. The field QC samples were submitted for analysis along with the
groundwater samples in accordance with QC procedures specified in the Groundwater
Characterization Works Plans for SWMUs 8/58 and 68 (SNL/NM September 2010,
Attachments A and B).

Duplicate Environmental Samples

Duplicate environmental samples were collected from CCBA-MW?2 and OBS-MW3 and
analyzed to estimate the overall reproducibility of the sampling and analytical process.
The duplicate environmental samples were collected immediately after the original
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environmental sample to reduce variability caused by time and/or sampling mechanics.
Duplicate environmental samples were analyzed for all parameters.

Table IV-15 summarizes the results for duplicate sample analyses and calculated relative
percent difference (RPD) values for CCBA-MW2 and OBS-MW3. RPD values were
calculated only for detected parameters. The Work Plans for SWMUSs 8/58 and 68 do not
specify QC acceptance criteria for duplicate environmental sample data; however,
duplicate sample results show good correlation (RPD values of less than 20 for organic
compounds and less than 35 for inorganic analyses) for most calculated parameters.

SWMUs 8/58, CCBA-MW?2. The RPD for alkalinity was calculated at 50 and for iron at
48.

SWMU 68, OBS-MWa3. The RPD for aluminum was calculated at 44, but this is an
estimated value because the reported values are less than the associated laboratory PQL.

Equipment Blank Samples

A portable Bennett" groundwater sampling system was used to collect groundwater
samples from all wells. The sampling pump and tubing bundle were decontaminated prior
to installation into monitoring wells according to procedures described in SNL/NM FOP
05-03 “LTES Groundwater Sampling Equipment Decontamination,” (SNL/NM August
2007a). In accordance with SNL/NM FOP 05-03, the following solutions were pumped
through the sampling system: 5 gallons of deionized (DI) water mixed with 20 milliliters
(mL) nonphosphate laboratory detergent; 5 gallons of DI water; 5 gallons of DI water
mixed with 20 mL reagent-grade nitric acid; and 15 gallons of DI water. In addition, the
outside of the pump tubing was rinsed with DI water. EB samples are collected to verify
the effectiveness of the equipment decontamination process. EB samples were collected
prior to sampling monitoring wells CCBA-MW2 and OBS-MW3 and were submitted for
all analyses.

SWMUs 8/58, CCBA-MW?2. Alkalinity, antimony, bromodichloromethane, chloride,
copper, and dibromochloromethane were detected above the laboratory MDLs in the EB
sample. No corrective action was necessary for alkalinity, antimony,
bromodichloromethane, chloride, or dibromochloromethane because these analytes were
either not detected in environmental samples or detected at concentrations greater than
five times the blank result. Copper was detected in the CCBA-MW?2 environmental and
duplicate environmental samples at concentrations less than five times the associated EB
result, and the results were qualified as not detected during data validation.
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SWMU 68, OBS-MWa3. Bromodichloromethane, calcium (filtered), chloride,
chloroform, dibromochloromethane, manganese, and thallium were detected above the
laboratory MDLs in the EB sample. No corrective action was necessary for
bromodichloromethane, calcium (filtered), chloride, chloroform, dibromochloromethane,
or thallium as these analytes were either not detected in environmental samples or
detected at concentrations greater than five times the EB result. Manganese was detected
in the OBS-MW3 environmental samples at concentrations less than five times the EB
results, and the result was qualified as not detected during data validation.

Trip Blank Samples

TB samples are submitted whenever samples are collected for VOC analyses 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-mL volatile organic analysis 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 sample shipment.

SWMUs 8/58. A total of three TB samples were submitted with the samples collected
from SWMUs 8/58 during the October through December 2011 sampling event. No
VOCs were detected above associated laboratory MDLs, except 2-butanone and
chloroform. No corrective action was necessary as these compounds were not detected in
the associated environmental sample. These compounds were qualified as not detected in
the EB sample due to associated TB sample contamination.

SWMU 68. A total of four TB samples were submitted with the SWMU 68 samples
collected during the October through December 2011 sampling event. No VOCs were
detected above associated laboratory MDLs.

Field Blank Samples

An FB sample was collected for VOCs to assess whether contamination of the samples
resulted from ambient field conditions. The FB sample was prepared by pouring DI water
into sample containers at the sampling point to simulate the transfer of environmental
samples from the sampling system to the sample container.

SWMUs 8/58, CCBA-MW?2. The VOC compounds bromodichloromethane, chloroform,
and dibromochloromethane were detected above the laboratory MDLs. No corrective
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action was necessary as these compounds were not detected in the associated
environmental samples.

SWMU 68, OBS-MW?2. The VOC compounds bromodichloromethane, chloroform, and
dibromochloromethane were detected above the laboratory MDLs. No corrective action
was necessary as these compounds were not detected in the associated environmental
samples.

Laboratory Quality Control Samples

Internal laboratory QC samples, including method blanks and duplicate laboratory
control samples, were analyzed concurrently with all groundwater samples. All chemical
data were reviewed and qualified in accordance with AOP 00-03, “Data Validation
Procedure for Chemical and Radiochemical Data” (SNL/NM May 2011).

Although some analytical results were qualified during the data validation process, no
significant data quality problems were noted. The data validation sample findings
summary sheets are provided as Appendix C.

Variances and Nonconformances

No variances or nonconformances from requirements in the Groundwater
Characterization Work Plans for SWMUs 8/58 and 68 or project-specific issues were
identified during the October to December 2011 sampling activities at CCBA-MW1,
CCBA-MW2, OBS-MW1, OBS-MW2, and OBS-MW?3.

Summary

During the Fourth Quarter of CY 2011, samples were collected from monitoring wells
CCBA-MWI1 and CCBA-MW?2, located within SWMUs 8/58, and OBS-MW 1, OBS-
MW2, and OBS-MW3, located within SWMU 68. Sampling results were compared with
EPA MCL guidelines for drinking water (EPA 2009).

Analytical parameters for CCBA-MW1 and CCBA-MW?2 included VOCs, SVOCs, HE
compounds, NPN, major anions, major cations, alkalinity, TAL metals plus uranium,
perchlorate, total cyanide, radionuclides by gamma spectroscopy, gross alpha/beta
activity, and isotopic uranium. No parameters were detected above established MCLs,
except for fluoride. Fluoride was detected above the established MCL of 4.0 mg/L in the
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CCBA-MWI1 sample at a concentration of 5.36 mg/L. This detection is most likely
attributable to the quartzite bedrock in which the well is completed and not associated
with SNL/NM testing activities.

Analytical parameters for OBS-MW1, OBS-MW2, and OBS-MW?3 included VOC:s,
SVOCs, HE compounds, NPN, major anions, major cations, alkalinity, TAL metals plus
uranium, hexavalent chromium, perchlorate, total cyanide, radionuclides by gamma
spectroscopy, gross alpha/beta activity, and isotopic uranium. No parameters were
detected above established MCLs.
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Laboratory Analytical Methods, Container Types, and Preservation Requirements for SWMU 8/58 and 68 Groundwater Samples

Table IV-1

Analysis

Analytical Method?®

Volume and Container Type/Preservation
Requirements

Volatile Organic Compounds EPA 8260B 3 x 40-mL glass, HCL, 4°C
Semivolatile Organic Compounds EPA 8270C 3 x 1-L Amber Glass, 4°C

High Explosives EPA 8321A 4 x 1-L Amber Glass, 4°C
Metals” EPA 6020/7470 1 x 500-mL polyethylene, HNO3, 4°C
Hexavalent Chromium EPA 7196A 1 x 250-mL polyethylene, 4°C
Perchlorate EPA 314.0 1 x 250-mL polyethylene, 4°C
Major Anions and Cations® EPA 6020/7470/9056 1 x 500-mL polyethylene, 4°C
Alkalinity as Total, Carbonate, and Bicarbonate SM 2320B 1 x 500-mL polyethylene, 4°C
Nitrate plus Nitrite EPA 353.2 1 x 250-mL polyethylene, H,SO,, 4°C
Gross Alpha/Beta EPA 900.0 1 x 1-L polyethylene, HNO3, 4°C
Gamma Spectroscopy® EPA 901.0 1 x 1-L polyethylene, HNO3, 4°C
Isotopic Uranium HASL-300 1 x 1-L polyethylene, HNO3, 4°C

Notes

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., U.S. Environmental Protection Agency,

Washington, D.C.

U.S. Environmental Protection Agency, 1999, “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014, U.S. Environmental Protection Agency, Washington, D.C.
Clesceri, L.S., A.E. Greenburg, and A.D. Eaton, 1998. Standard Methods for the Examination of Water and Wastewater, 20" ed., Standard Method 2320B, published jointly by American Public
Health Association, American Water Works Association, and Water Environment Federation, Washington, D.C.

U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency,

Cincinnati, Ohio.

U.S. Department of Energy, 1990, “EML Procedures Manual,” 27th ed., Vol. 1, Rev. 1992, Environmental Measurements Laboratory HASL-300.
®Metals = TAL metals including barium, calcium, magnesium, potassium, and sodium, plus uranium.

°Major anions include bromide, chloride, fluoride, and sulfate.

YGamma spectroscopy = Americium-241, Cesium-137, Cobalt-60, and Potassium-40.

°C = Degrees Celsius.

EPA = U.S. Environmental Protection Agency.
H.SO4 = Sulfuric acid.

HASL = Health and Safety Laboratory.

HCI = Hydrochloric acid.

HNO3 = Nitric acid.

L = Liter

mL = Milliliter(s).

SM = Standard Method.

SWMU = Solid Waste Management Unit.

TAL = Target Analyte List.




Table IV-2
Sample Details for Fourth Quarter, CY 2011 Groundwater Sampling
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring Quarterly Assessment
October 2011 — December 2011

Associated
Well Sample Identification AR/COC Number Groundwater
Investigation
CCBA-MWA1 091345 613883 SWMUs 8/58
CCBA-MW2 091349 613885 SWMUs 8/58
CCBA-MW?2 (dup) 091350 613885 SWMUs 8/58
OBS-MWi1 091335 613879 SWMU 68
OBS-MW2 091337 613880 SWMU 68
OBS-MW3 091342 613882 SWMU 68
OBS-MWS3 (dup) 091343 613882 SWMU 68

Notes

AR/COC = Analysis Request/Chain of Custody.

CCBA = Coyote Canyon Blast Area.

CcYy = Calendar Year.

dup = Duplicate environmental sample.
MW = Monitoring well.

OBS = Old Burn Site.

SWMU = Solid Waste Management Unit.



Table IV-3

Summary of Field Water Quality Measurements?

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

s Oxidation . .
Specific : - Dissolved Dissolved
Well ID Sample Date Tempoerature Conductivity Reduct|_on oH Turbidity Oxygen Oxygen
(°C) Potential (NTU)
(umhos/cm) (mV) (% Sat) (mg/L)

SWMU 8/58
CCBA-MW1 31-Oct-11 15.16 564 420.7 6.51 0.35 25.3 2.52
CCBA-MW2 01-Nov-11 16.84 694 386.6 7.34 3.91 53.8 5.17
SWMU 68
OBS-MW1 25-Oct-11 17.63 598 384.7 7.26 2.78 38.2 3.58
OBS-MW2 26-Oct-11 17.37 606 384.4 7.29 0.79 37.3 3.57
OBS-MW3 24-Oct-11 16.74 602 388.4 7.25 0.55 40.7 3.94
Notes

®Field measurements collected prior to sampling.

°C = Degrees Celsius.

% Sat = Percent saturation.

umhos/cm = Micromhos per centimeter.
CCBA = Coyote Canyon Blast Area.

ID = |dentification.

mg/L = Milligrams per liter.

mV = Millivolts.

MW = Monitoring well.

NTU = Nephelometric turbidity units.
OBS = Old Burn Site.

pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
SWMU = Solid Waste Management Unit.




Table IV-4
Method Detection Limits for Volatile and Semivolatile Organic Compounds
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Analyte MDL Analytical Analvie MDL Analytical Analvte MDL Analytical
(ug/L) Method? y (ng/L) Method? Y (ng/L) Method?
1,1,1-Trichloroethane 0.325 8260B 1,2,4-Trichlorobenzene 3.00 8270C Di-n-butyl phthalate 3.00 8270C
1,1,2,2-Tetrachloroethane 0.250 8260B 1,2-Dichlorobenzene 3.00 8270C Di-n-octyl phthalate 3.00 8270C
1,1,2-Trichloroethane 0.250 8260B 1,3-Dichlorobenzene 3.00 8270C Dibenz[a,h]anthracene 0.300 8270C
1,1-Dichloroethane 0.300 8260B 1,4-Dichlorobenzene 3.00 8270C Dibenzofuran 3.00 8270C
1,1-Dichloroethene 0.300 8260B 2,4,5-Trichlorophenol 3.00 8270C Diethylphthalate 3.00 8270C
1,2-Dichloroethane 0.250 8260B 2,4,6-Trichlorophenol 3.00 8270C Dimethylphthalate 3.00 8270C
1,2-Dichloropropane 0.250 8260B 2,4-Dichlorophenol 3.00 8270C Dinitro-o-cresol 3.00 8270C
2-Butanone 1.25 8260B 2,4-Dimethylphenol 3.00 8270C Diphenyl amine 3.00 8270C
2-Hexanone 1.25 8260B 2,4-Dinitrophenol 5.00 8270C Fluoranthene 0.300 8270C
4-methyl-, 2-Pentanone 1.25 8260B 2,4-Dinitrotoluene 3.00 8270C Fluorene 0.300 8270C
Acetone 3.50 8260B 2,6-Dinitrotoluene 3.00 8270C Hexachlorobenzene 3.00 8270C
Benzene 0.300 8260B 2-Chloronaphthalene 0.300 8270C Hexachlorobutadiene 3.00 8270C
Bromodichloromethane 0.250 8260B 2-Chlorophenol 3.00 8270C Hexachlorocyclopentadiene 3.00 8270C
Bromoform 0.250 8260B 2-Methylnaphthalene 0.300 8270C Hexachloroethane 3.00 8270C
Bromomethane 0.300 8260B 2-Nitroaniline 3.00 8270C Indeno(1,2,3-c,d)pyrene 0.300 8270C
Carbon disulfide 1.25 8260B 2-Nitrophenol 3.00 8270C Isophorone 3.00 8270C
Carbon tetrachloride 0.300 8260B 3,3"-Dichlorobenzidine 3.00 8270C Naphthalene 0.300 8270C
Chlorobenzene 0.250 8260B 3-Nitroaniline 3.00 8270C Nitro-benzene 3.00 8270C
Chloroethane 0.300 8260B 4-Bromophenyl phenyl ether 3.00 8270C Pentachlorophenol 3.00 8270C
Chloroform 0.250 8260B 4-Chloro-3-methylphenol 3.00 8270C Phenanthrene 0.300 8270C
Chloromethane 0.300 8260B 4-Chlorobenzenamine 3.00 8270C Phenol 3.00 8270C
Dibromochloromethane 0.300 8260B 4-Chlorophenyl phenyl ether 3.00 8270C Pyrene 0.300 8270C
Ethyl benzene 0.250 8260B 4-Nitroaniline 3.00 8270C bis(2-Chloroethoxy)methane 3.00 8270C
Methylene chloride 3.00 8260B 4-Nitrophenol 3.00 8270C bis(2-Chloroethyl)ether 3.00 8270C
Styrene 0.250 8260B Acenaphthene 0.300 8270C bis(2-Ethylhexyl)phthalate 3.00 8270C
Tetrachloroethene 0.300 8260B Acenaphthylene 0.300 8270C bis-Chloroisopropyl! ether 3.00 8270C
Toluene 0.250 8260B Anthracene 0.300 8270C m,p-Cresol 3.00 8270C
Trichloroethene 0.250 8260B Benzo(a)anthracene 0.300 8270C n-Nitrosodipropylamine 3.00 8270C
Vinyl acetate 1.50 8260B Benzo(a)pyrene 0.300 8270C o-Cresol 3.00 8270C
Vinyl chloride 0.500 8260B Benzo(b)fluoranthene 0.300 8270C
Xylene 0.300 8260B Benzo(ghi)perylene 0.300 8270C
cis-1,2-Dichloroethene 0.300 8260B Benzo(k)fluoranthene 0.300 8270C
cis-1,3-Dichloropropene 0.250 8260B Butylbenzyl phthalate 3.00 8270C
trans-1,2-Dichloroethene 0.300 8260B Carbazole 0.300 8270C
trans-1,3-Dichloropropene 0.250 8260B Chrysene 0.300 8270C
Notes

3U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.

U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.

pg/L = Micrograms per liter.

MDL = 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.




Table IV-5
Method Detection Limits for High Explosive Compounds (EPA Method 8321A)
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

MDL

Analyte (g/L)
1,3,5-Trinitrobenzene 0.104
1,3-Dinitrobenzene 0.104
2,4,6-Trinitrotoluene 0.104
2.,4-Dinitrotoluene 0.104
2,6-Dinitrotoluene 0.104
2-Amino-4,6-dinitrotoluene 0.104
2-Nitrotoluene 0.106
3-Nitrotoluene 0.104
4-Amino-2,6-dinitrotoluene 0.104
4-Nitrotoluene 0.195
HMX 0.104
Nitrobenzene 0.104
PETN 0.130
RDX 0.104
Tetryl 0.104

Notes

ug/L = Micrograms per liter.

EPA = U.S. Environmental Protection Agency.

HMX = Tetrahexamine tetranitramine.

MDL = 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.

PETN = Pentaerythritol tetranitrate.

RDX = Hexahydro-trinitro-triazine.

Tetryl = 2,4,6-trinitrophenylmethylnitramine.




Summary of Nitrate plus Nitrite Results

Table IV-6

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mg/L) (mg/L) (ma/L) mg/l) | OQualifier® | Qualifier® | SAMPIENO- | "y oihode
SWMU 8/58
gﬁgﬁt'_w" L Nitrate plus nitrite as N 0.0518 0.010 0.050 10.0 B 0.060U | 091345-018 | EPA 353.2
gﬁﬁé\;mvz Nitrate plus nitrite as N 3.24 0.100 0.500 10.0 B 091349-018 | EPA 353.2
gﬁﬁﬁ\;mvz (Duplicate) \iirate plus nitrite as N 3.31 0.100 0.500 10.0 B 091350-018 | EPA 353.2
SWMU 68
N Nitrate plus nitrite as N 1.92 0.100 0.500 10.0 B 091335-018 | EPA 353.2
e Nitrate plus nitrite as N 0.0319 0.010 0.050 10.0 B, J 0.069U | 091337-018 | EPA 353.2
oS Nitrate plus nitrite as N 156 0.100 0.500 10.0 B 091342-018 | EPA 353.2
oo (Duplicate) \itrate pius nitrte as N 161 0.100 0.500 10.0 B 091343-018 | EPA 353.2
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
N = Nitrogen.
OBS = Old Burn Site.
PQL = 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.

SWMU = Solid Waste Management Unit.

®Laboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.




Table IV-6 (Concluded)
Summary of Nitrate plus Nitrite Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

PValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
U = The analyte was analyzed for but was not detected. The associated numerical value is the sample quantitation limit.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.



Table IV-7

Summary of Alkalinity, Anion, and Total Cyanide Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mgil) (mgll) (mS/L) mol) | oualifier® | Oualifier | Sample No. Mothod®
SWMU 8/58
CCBA-MW1 Bicarbonate Alkalinity 181 0.725 1.00 NE B 091345-022 SM2320B
31-Oct-11 Carbonate Alkalinity ND 0.725 1.00 NE ) 091345-022 SM2320B
Bromide 0.339 0.066 0.200 NE 091345-016 SW846 9056
Chloride 24.0 0.660 2.00 NE 091345-016 SW846 9056
Fluoride 5.36 0.033 0.100 4.0 091345-016 SW846 9056
Sulfate 46.5 1.00 4.00 NE 091345-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 ) 091345-027 SW846 9012
CCBA-MW?2 Bicarbonate Alkalinity 185 0.725 1.00 NE B 091349-022 SM2320B
01-Nov-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091349-022 SM2320B
Bromide 0.567 0.066 0.200 NE 091349-016 SW846 9056
Chloride 35.1 0.660 2.00 NE 091349-016 SW846 9056
Fluoride 1.72 0.033 0.100 4.0 091349-016 SW846 9056
Sulfate 90.5 1.00 4.00 NE 091349-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091349-027 SW846 9012
CCBA-MW?2 (Duplicate)Bicarbonate Alkalinity 111 0.725 1.00 NE B 091350-022 SM2320B
01-Nov-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091350-022 SM2320B
Bromide 0.539 0.066 0.200 NE 091350-016 SW846 9056
Chloride 354 0.660 2.00 NE 091350-016 SW846 9056
Fluoride 1.74 0.033 0.100 4.0 091350-016 SW846 9056
Sulfate 91.3 1.00 4.00 NE 091350-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091350-027 SW846 9012




Table IV-7 (Continued)

Summary of Alkalinity, Anion, and Total Cyanide Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mgil) (mgll) (mS/L) mol) | oualifier® | Oualifier | Sample No. Mothod®
SWMU 68
OBS-MW1 Bicarbonate Alkalinity 187 0.725 1.00 NE 091335-022 SM2320B
25-Oct-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091335-022 SM2320B
Bromide 0.350 0.066 0.200 NE 091335-016 SW846 9056
Chloride 214 0.330 1.00 NE 091335-016 SW846 9056
Fluoride 217 0.033 0.100 4.0 091335-016 SW846 9056
Sulfate 74.5 0.500 2.00 NE 091335-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091335-027 SW846 9012
OBS-MW2 Bicarbonate Alkalinity 175 0.725 1.00 NE 091337-022 SM2320B
26-Oct-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091337-022 SM2320B
Bromide 0.351 0.066 0.200 NE 091337-016 SW846 9056
Chloride 21.6 0.330 1.00 NE 091337-016 SW846 9056
Fluoride 2.26 0.033 0.100 4.0 091337-016 SW846 9056
Sulfate 88.8 0.500 2.00 NE 091337-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091337-027 SW846 9012
OBS-MW3 Bicarbonate Alkalinity 178 0.725 1.00 NE 091342-022 SM2320B
24-Oct-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091342-022 SM2320B
Bromide 0.369 0.066 0.200 NE 091342-016 SW846 9056
Chloride 21.8 0.330 1.00 NE 091342-016 SW846 9056
Fluoride 2.29 0.033 0.100 4.0 091342-016 SW846 9056
Sulfate 87.7 0.500 2.00 NE 091342-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091342-027 SW846 9012
OBS-MW3 (Duplicate) [Bicarbonate Alkalinity 171 0.725 1.00 NE 091343-022 SM2320B
24-Oct-11 Carbonate Alkalinity ND 0.725 1.00 NE U 091343-022 SM2320B
Bromide 0.373 0.066 0.200 NE 091343-016 SW846 9056
Chloride 22.2 0.330 1.00 NE 091343-016 SW846 9056
Fluoride 2.32 0.033 0.100 4.0 091343-016 SW846 9056
Sulfate 87.4 0.500 2.00 NE 091343-016 SW846 9056
Total Cyanide ND 0.0015 0.005 0.200 U 091343-027 SW846 9012




Table IV-7 (Concluded)
Summary of Alkalinity, Anion, and Total Cyanide Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes

CCBA = Coyote Canyon Blast Area.

EPA = U.S. Environmental Protection Agency.

ID = Identification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).

NE = Not established.

OBS = Old Burn Site.

PQL = 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.

SM = Standard Method.

SwW = Solid Waste.

SWMU = Solid Waste Management Unit.

dLaboratory Qualifier
B = The analyte was detected in the blank above the effective MDL.
U = Analyte is absent or below the method detection limit.

®Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.

U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020, U.S. Environmental Protection Agency, Washington, D.C. or
Clesceri, Greenburg, and Eaton, 1998, Standard Methods for the Examination of Water and Wastewater, 20" ed., Method 2320B.



Table IV-8
Summary of Perchlorate Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Well ID Pe;:(:lslﬁlrtate MDL PQL MCL Laboratory Validation sample No Analytical
(mg/L) (mg/L) (mgl/L) (mgl/L) Qualifier® Qualifier” P : Method®

SWMU 8/58
CCBA-MWL ND 0.004 0.012 NE u 091345020 | EPA314.0
31-Oct-11
CCBA-MW2 ND 0.004 0.012 NE u 091349-020 | EPA314.0
01-Nov-11
CCBA-MW2 (Duplicate) ND 0.004 0.012 NE u 091350-020 | EPA314.0
01-Nov-11
SWMU 68
OBS-MW1 ND 0.004 0.012 NE U 091335-020 EPA 314.0
25-Oct-11
OBS-MW1 ND 0.004 0.012 NE u 091337020 | EPA314.0
26-Oct-11
OBS-MW1 ND 0.004 0.012 NE u 091342020 | EPA314.0
24-Oct-11
OBS-MW1 (Duplicate) ND 0.004 0.012 NE U 091343-020 | EPA 314.0
24-Oct-11
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
ID = |dentification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
ND = Not detected (at MDL).
NE = Not established.
OBS = Old Burn Site.
PQL = 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.
SWMU = Solid Waste Management Unit.




Table IV-8 (Concluded)
Summary of Perchlorate Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

dLaboratory Qualifier
U = Analyte is absent or below the method detection limit.

PValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method
U.S. Environmental Protection Agency, 1999 (and updates), “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014.



Table IV-9
Summary of Hexavalent Chromium Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Hexavalent . .
! MDL PQL MCL Laboratory Validation Analytical
Well ID Chm”(]r'n“gTL?eS”“ (mg/L) (mgiL) (mg/L) Qualifier® Qualifier® | Sample No. Method®
OBS-MW1 ND 0.003 0.010 NE u 091335-014 | SW846 7196A
25-Oct-11
OBS-MW2 ND 0.003 0.010 NE u 091337-014 | SW846 7196A
26-Oct-11
OBS-MW3 ND 0.003 0.010 NE u 091342-014 | SW846 7196A
24-Oct-11
OBS-MWS (Duplicate) 0.00317 0.003 0.010 NE J 091343014 | SW846 7196A
24-Oct-11
Notes
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
ND = Not detected (at MDL).
NE = Not established.
OBS = Old Burn Site.
PQL

= 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.

dLaboratory Qualifier

J
U

= Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.

= Analyte is absent or below the method detection limit.

PValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method

U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.




Table IV-10

Summary of Unfiltered Total Metal Results

Solid Waste Management Units 8/58 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory Validation Analytical
Well ID Analyte (mgiL) (mglL) (ma/L) (mg/L) Qualifier® Qualifier® | SaMPleNO. | " ihode
ICCBA-MW1 IAluminum 0.0642 0.015 0.050 NE 091345-009 SW846 6020
31-Oct-11 /Antimony ND 0.001 0.003 0.006 U 091345-009 SW846 6020
IArsenic ND 0.0017 0.005 0.010 U 091345-009 SW846 6020
Barium 0.0133 0.0006 0.002 2.00 091345-009 SW846 6020
Beryllium 0.000594 0.0002 0.0005 0.004 091345-009 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091345-009 SW846 6020
Calcium 42.4 0.060 0.200 NE B 091345-009 SW846 6020
Chromium ND 0.002 0.010 0.100 U 091345-009 SW846 6020
Cobalt 0.000153 0.0001 0.001 NE J 091345-009 SW846 6020
Copper 0.000697 0.00035 0.001 NE J 091345-009 SW846 6020
Iron 0.103 0.033 0.100 NE 091345-009 SW846 6020
Lead ND 0.0005 0.002 NE U 091345-009 SW846 6020
Magnesium 8.98 0.010 0.030 NE 091345-009 SW846 6020
Manganese 0.0219 0.001 0.005 NE 091345-009 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U uJ 091345-009 SW846 7470
Nickel 0.00135 0.0005 0.002 NE J 091345-009 SW846 6020
Potassium 4.20 0.080 0.300 NE 091345-009 SW846 6020
Selenium 0.00286 0.0015 0.005 0.050 J 091345-009 SW846 6020
Silver ND 0.0002 0.001 NE U 091345-009 SW846 6020
Sodium 67.6 0.400 1.25 NE J 091345-009 SW846 6020
Thallium ND 0.00045 0.002 0.002 U 091345-009 SW846 6020
Uranium 0.00187 0.000067 0.0002 0.03 B 091345-009 SW846 6020
\Vanadium ND 0.001 0.005 NE U 091345-009 SW846 6010
Zinc ND 0.0035 0.010 NE U 091345-009 SW846 6020




Table 1V-10 (Continued)
Summary of Unfiltered Total Metal Results
Solid Waste Management Units 8/58 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory Validation Analytical
Well ID Analyte (mgiL) (mglL) (ma/L) (mg/L) Qualifier® Qualifier® | SaMPleNO. | " ihode
ICCBA-MW2 IAluminum 0.0638 0.015 0.050 NE 091349-009 SW846 6020
01-Nov-11 /Antimony ND 0.001 0.003 0.006 U 091349-009 SW846 6020
IArsenic ND 0.0017 0.005 0.010 U 091349-009 SW846 6020
Barium 0.0481 0.0006 0.002 2.00 091349-009 SW846 6020
Beryllium ND 0.0002 0.0005 0.004 U 091349-009 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091349-009 SW846 6020
Calcium 78.4 0.300 1.00 NE B 091349-009 SW846 6020
Chromium ND 0.002 0.010 0.100 U 091349-009 SW846 6020
Cobalt 0.000115 0.0001 0.001 NE J 091349-009 SW846 6020
Copper 0.00192 0.00035 0.001 NE 0.0023U 091349-009 SW846 6020
Iron 0.215 0.033 0.100 NE 091349-009 SW846 6020
Lead ND 0.0005 0.002 NE U 091349-009 SW846 6020
Magnesium 15.6 0.010 0.030 NE 091349-009 SW846 6020
Manganese 0.012 0.001 0.005 NE 091349-009 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U uJ 091349-009 SW846 7470
Nickel 0.00114 0.0005 0.002 NE J 091349-009 SW846 6020
Potassium 1.51 0.080 0.300 NE 091349-009 SW846 6020
Selenium 0.00452 0.0015 0.005 0.050 J 091349-009 SW846 6020
Silver ND 0.0002 0.001 NE U 091349-009 SW846 6020
Sodium 49.0 0.080 0.250 NE J 091349-009 SW846 6020
Thallium ND 0.00045 0.002 0.002 U 091349-009 SW846 6020
Uranium 0.00586 0.000067 0.0002 0.03 B 091349-009 SW846 6020
\Vanadium 0.00826 0.001 0.005 NE 091349-009 SW846 6010
Zinc 0.0432 0.0035 0.010 NE 091349-009 SW846 6020




Table IV-10 (Continued)
Summary of Unfiltered Total Metal Results
Solid Waste Management Units 8/58 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory Validation Analytical
Well ID Analyte (mg/L) (mgll) (ma/L) (mg/L) Qualifier® Qualifier® | SaMPleNO. | " ihode

ICCBA-MW2 (Duplicate) |Aluminum 0.061 0.015 0.050 NE 091350-009 SW846 6020

01-Nov-11 Antimony ND 0.001 0.003 0.006 U 091350-009 SW846 6020
Arsenic ND 0.0017 0.005 0.010 U 091350-009 SW846 6020
Barium 0.0478 0.0006 0.002 2.00 091350-009 SW846 6020
Beryllium ND 0.0002 0.0005 0.004 U 091350-009 SW846 6020
Cadmium ND 0.00011 0.001 0.005 U 091350-009 SW846 6020
Calcium 78.7 0.300 1.00 NE B 091350-009 SW846 6020
IChromium ND 0.002 0.010 0.100 U 091350-009 SW846 6020
Cobalt 0.000124 0.0001 0.001 NE J 091350-009 SW846 6020
Copper 0.00195 0.00035 0.001 NE 0.0023U 091350-009 SW846 6020
Iron 0.349 0.033 0.100 NE 091350-009 SW846 6020
Lead ND 0.0005 0.002 NE U 091350-009 SW846 6020
Magnesium 14.9 0.010 0.030 NE 091350-009 SW846 6020
Manganese 0.0124 0.001 0.005 NE 091350-009 SW846 6020
Mercury ND 0.000066 0.0002 0.002 U uJ 091350-009 SW846 7470
Nickel 0.0013 0.0005 0.002 NE J 091350-009 SW846 6020
Potassium 1.52 0.080 0.300 NE 091350-009 SW846 6020
Selenium 0.00477 0.0015 0.005 0.050 J 091350-009 SW846 6020
Silver ND 0.0002 0.001 NE U 091350-009 SW846 6020
Sodium 46.7 0.080 0.250 NE J 091350-009 SW846 6020
[Thallium ND 0.00045 0.002 0.002 U 091350-009 SW846 6020
Uranium 0.00581 0.000067 0.0002 0.03 B 091350-009 SW846 6020
\Vanadium 0.00814 0.001 0.005 NE 091350-009 SW846 6010
Zinc 0.0455 0.0035 0.010 NE 091350-009 SW846 6020

Notes

CCBA = Coyote Canyon Blast Area.

ID = |dentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).

NE = Not established.

PQL = 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 IV-10 (Concluded)
Summary of Unfiltered Total Metal Results
Solid Waste Management Units 8/58 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

dLaboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

J = The associated value is an estimated quantity.
U = The analyte was analyzed for but was not detected. The associated numerical value is the sample quantitation limit.
uJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.



Table IV-11
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical

Well ID Analyte (mg/L) (mg/L) (m(g?/L) (mglL) Qualifier® Oualifier® | Sample No. | “Uay o8
OBS-MW1 Aluminum 0.105 0.015 0.050 NE 091335-009 | SW846 6020
25-Oct-11 Antimony ND 0.001 0.003 0.006 U 091335-009 | SW846 6020
Arsenic ND 0.0017 0.005 0.010 U 091335-009 | SW846 6020

Barium 0.0249 0.0006 0.002 2.00 091335-009 | SW846 6020

Beryllium ND 0.0002 0.0005 0.004 U 091335-009 | SW846 6020

Cadmium ND 0.00011 0.001 0.005 U 091335-009 | SW846 6020

Calcium 84.9 0.600 2.00 NE B 091335-009 | SW846 6020

Chromium ND 0.002 0.010 0.100 U 091335-009 | SW846 6020

Cobalt 0.000175 0.0001 0.001 NE J 091335-009 | SW846 6020

Copper 0.00177 0.00035 0.001 NE B 0.0019U | 091335-009 | SW846 6020

Iron 0.270 0.033 0.100 NE B 091335-009 | SW846 6020

Lead ND 0.0005 0.002 NE U 091335-009 | SW846 6020

Magnesium 15.9 0.010 0.030 NE 091335-009 | SW846 6020

Manganese 0.0175 0.001 0.005 NE 091335-009 | SW846 6020

Mercury ND 0.000066 0.0002 0.002 U uJ 091335-009 | SW846 7470

Nickel 0.00222 0.0005 0.002 NE 091335-009 | SW846 6020

Potassium 257 0.080 0.300 NE 091335-009 | SW846 6020

Selenium 0.00424 0.0015 0.005 0.050 J 091335-009 | SW846 6020

Silver ND 0.0002 0.001 NE U 091335-009 | SW846 6020

Sodium 245 0.800 2.50 NE 091335-009 | SW846 6020

Thallium ND 0.00045 0.002 0.002 U 091335-009 | SW846 6020

Uranium 0.0111 0.000067 0.0002 0.03 B 091335-009 | SW846 6020

Vanadium 0.00124 0.001 0.005 NE J 091335-009 | SW846 6010

Zinc 0.0571 0.0035 0.010 NE 091335-009 | SW846 6020




Table 1V-11 (Continued)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical

Well ID Analyte (mg/L) (mg/L) (m(g?/L) (mglL) Qualifier® Oualifier® | Sample No. | "8y o8
OBS-MW2 Aluminum 0.0248 0.015 0.050 NE J 091337-009 | SW846 6020
26-Oct-11 Antimony ND 0.001 0.003 0.006 U 091337-009 | SW846 6020
Arsenic ND 0.0017 0.005 0.010 U 091337-009 | SW846 6020

Barium 0.0224 0.0006 0.002 2.00 091337-009 | SW846 6020

Beryllium ND 0.0002 0.0005 0.004 U 091337-009 | SW846 6020

Cadmium ND 0.00011 0.001 0.005 U 091337-009 | SW846 6020

Calcium 813 0.600 2.00 NE B 091337-009 | SW846 6020

Chromium ND 0.002 0.010 0.100 U 091337-009 | SW846 6020

Cobalt 0.000156 0.0001 0.001 NE J 091337-009 | SW846 6020

Copper 0.00114 0.00035 0.001 NE B 0.0019U | 091337-009 | SW846 6020

Iron 0.236 0.033 0.100 NE B 0.24U 091337-009 | SW846 6020

Lead ND 0.0005 0.002 NE U 091337-009 | SW846 6020

Magnesium 16.6 0.010 0.030 NE 091337-009 | SW846 6020

Manganese 0.00141 0.001 0.005 NE J 091337-009 | SW846 6020

Mercury ND 0.000066 0.0002 0.002 U uJ 091337-009 | SW846 7470

Nickel 0.00221 0.0005 0.002 NE 091337-009 | SW846 6020

Potassium 188 0.080 0.300 NE 091337-009 | SW846 6020

Selenium 0.00418 0.0015 0.005 0.050 J 091337-009 | SW846 6020

Silver ND 0.0002 0.001 NE U 091337-009 | SW846 6020

Sodium 233 0.800 2.50 NE 091337-009 | SW846 6020

Thallium ND 0.00045 0.002 0.002 U 091337-009 | SW846 6020

Uranium 0.0147 0.000067 0.0002 0.03 B 091337-009 | SW846 6020

Vanadium ND 0.001 0.005 NE U 091337-009 | SW846 6010

Zinc ND 0.0035 0.010 NE U 091337-009 | SW846 6020




Table 1V-11 (Continued)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical

Well ID Analyte (mg/L) (mg/L) (m(g?/L) (mglL) Qualifier® Oualifier® | Sample No. | "8y o8
OBS-MW3 Aluminum 0.0426 0.015 0.050 NE J 091342-009 | SW846 6020
24-Oct-11 Antimony ND 0.001 0.003 0.006 U 091342-009 | SW846 6020
Arsenic ND 0.0017 0.005 0.010 U 091342-009 | SW846 6020

Barium 0.0302 0.0006 0.002 2.00 091342-009 | SW846 6020

Beryllium ND 0.0002 0.0005 0.004 U 091342-009 | SW846 6020

Cadmium ND 0.00011 0.001 0.005 U 091342-009 | SW846 6020

Calcium 86.1 0.600 2.00 NE B 091342-009 | SW846 6020

Chromium ND 0.002 0.010 0.100 U 091342-009 | SW846 6020

Cobalt 0.00023 0.0001 0.001 NE J 091342-009 | SW846 6020

Copper 0.00158 0.00035 0.001 NE B 0.0019U | 091342-009 | SW846 6020

Iron 0.216 0.033 0.100 NE B 0.24U 091342-009 | SW846 6020

Lead 0.00103 0.0005 0.002 NE J 091342-009 | SW846 6020

Magnesium 18.9 0.010 0.030 NE 091342-009 | SW846 6020

Manganese 0.00417 0.001 0.005 NE J 0.0053U | 091342-009 | SW846 6020

Mercury ND 0.000066 0.0002 0.002 U uJ 091342-009 | SW846 7470

Nickel 0.00225 0.0005 0.002 NE 091342-009 | SW846 6020

Potassium 183 0.080 0.300 NE 091342-009 | SW846 6020

Selenium 0.00428 0.0015 0.005 0.050 J 091342-009 | SW846 6020

Silver ND 0.0002 0.001 NE U 091342-009 | SW846 6020

Sodium 242 0.080 0.250 NE 091342-009 | SW846 6020

Thallium ND 0.00045 0.002 0.002 U 091342-009 | SW846 6020

Uranium 0.0136 0.000067 0.0002 0.03 B 091342-009 | SW846 6020

Vanadium 0.00161 0.001 0.005 NE J 091342-009 | SW846 6010

Zinc 0.0055 0.0035 0.010 NE J 091342-009 | SW846 6020




Table 1V-11 (Continued)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laborator Validation Analytical

Well ID Analyte (mg/L) (mg/L) (m(g?/L) (mglL) Qualifier® Oualifier® | Sample No. | "8y o8
OBS-MW3 (Duplicate) [Aluminum 0.0273 0.015 0.050 NE J 091343-009 | SW846 6020
24-Oct-11 Antimony ND 0.001 0.003 0.006 U 091343-009 | SW846 6020
Arsenic ND 0.0017 0.005 0.010 U 091343-009 | SW846 6020

Barium 0.0296 0.0006 0.002 2.00 091343-009 | SW846 6020

Beryllium ND 0.0002 0.0005 0.004 U 091343-009 | SW846 6020

Cadmium ND 0.00011 0.001 0.005 U 091343-009 | SW846 6020

Calcium 824 0.600 2.00 NE B 091343-009 | SW846 6020

Chromium ND 0.002 0.010 0.100 U 091343-009 | SW846 6020

Cobalt 0.000205 0.0001 0.001 NE J 091343-009 | SW846 6020

Copper 0.00127 0.00035 0.001 NE B 0.0019U | 091343-009 | SW846 6020

Iron 0.218 0.033 0.100 NE B 0.24U 091343-009 | SW846 6020

Lead ND 0.0005 0.002 NE U 091343-009 | SW846 6020

Magnesium 171 0.010 0.030 NE 091343-009 | SW846 6020

Manganese 0.00433 0.001 0.005 NE J 0.0053U | 091343-009 | SW846 6020

Mercury ND 0.000066 0.0002 0.002 U uJ 091343-009 | SW846 7470

Nickel 0.00171 0.0005 0.002 NE J 091343-009 | SW846 6020

Potassium 175 0.080 0.300 NE 091343-009 | SW846 6020

Selenium 0.00369 0.0015 0.005 0.050 J 091343-009 | SW846 6020

Silver ND 0.0002 0.001 NE U 091343-009 | SW846 6020

Sodium 248 0.080 0.250 NE 091343-009 | SW846 6020

Thallium ND 0.00045 0.002 0.002 U 091343-009 | SW846 6020

Uranium 0.0129 0.000067 0.0002 0.03 B 091343-009 | SW846 6020

Vanadium 0.00151 0.001 0.005 NE J 091343-009 | SW846 6010

Zinc 0.00544 0.0035 0.010 NE J 091343-009 | SW846 6020




Table IV-11 (Concluded)
Summary of Unfiltered Total Metal Results
Solid Waste Management Unit 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes

ID = |dentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).

NE = Not established.

OBS = Old Burn Site.

PQL = 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.

®Laboratory Qualifier

B = The analyte was detected in the blank above the effective method detection limit (MDL).
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
U = Analyte is absent or below the method detection limit.

PValidation Qualifier

If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

U = The analyte was analyzed for but was not detected. The associated numerical value is the sample quantitation limit.

uJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.



Table IV-12

Summary of Filtered Cation Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Result MDL PQL MCL Laboratory | Validation Analytical
Well ID Analyte (mgil) (mgll) (mS/L) mol) | oualifier® | Oualifier | Sample No. Method®
SWMU 8/58
CCBA-MW1 Calcium 43.7 0.060 0.200 NE B 091345-017 SW846 6020
31-Oct-11 Magnesium 9.16 0.010 0.030 NE 091345-017 SW846 6020
Potassium 4.48 0.080 0.300 NE 091345-017 SW846 6020
Sodium 64.3 0.400 1.25 NE J 091345-017 SW846 6020
CCBA-MW2 Calcium 79.9 0.300 1.00 NE B 091349-017 SW846 6020
01-Nov-11 Magnesium 15.2 0.010 0.030 NE 091349-017 SW846 6020
Potassium 1.53 0.080 0.300 NE 091349-017 SW846 6020
Sodium 47.7 0.080 0.250 NE J 091349-017 SW846 6020
CCBA-MW2 (Duplicate) [Calcium 81.3 0.300 1.00 NE B 091350-017 SW846 6020
01-Nov-11 Magnesium 14.7 0.010 0.030 NE 091350-017 SW846 6020
Potassium 1.52 0.080 0.300 NE 091350-017 SW846 6020
Sodium 48.2 0.080 0.250 NE J 091350-017 SW846 6020
SWMU 68
OBS-MW1 Calcium 80.5 0.600 2.00 NE B 091335-017 SW846 6020
25-Oct-11 Magnesium 15.8 0.010 0.030 NE 091335-017 SW846 6020
Potassium 1.97 0.080 0.300 NE 091335-017 SW846 6020
Sodium 23.0 0.800 2.50 NE 091335-017 SW846 6020
OBS-MW2 Calcium 82.0 0.600 2.00 NE B 091337-017 SW846 6020
26-Oct-11 Magnesium 16.1 0.010 0.030 NE 091337-017 SW846 6020
Potassium 1.88 0.080 0.300 NE 091337-017 SW846 6020
Sodium 22.9 0.800 2.50 NE 091337-017 SW846 6020
OBS-MW3 Calcium 81.7 0.600 2.00 NE B 091342-017 SW846 6020
24-Oct-11 Magnesium 17.9 0.010 0.030 NE 091342-017 SW846 6020
Potassium 1.80 0.080 0.300 NE 091342-017 SW846 6020
Sodium 24.7 0.080 0.250 NE 091342-017 SW846 6020
OBS-MW3 (Duplicate) [Calcium 77.9 0.600 2.00 NE B 091343-017 SW846 6020
24-Oct-11 Magnesium 16.3 0.010 0.030 NE 091343-017 SW846 6020
Potassium 1.64 0.080 0.300 NE 091343-017 SW846 6020
Sodium 25.0 0.080 0.250 NE 091343-017 SW846 6020




Table IV-12 (Concluded)
Summary of Filtered Cation Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes

CCBA = Coyote Canyon Blast Area.

EPA = U.S. Environmental Protection Agency.

ID = |dentification.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).

MDL = 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.

mg/L = Milligrams per liter.

MW = Monitoring well.

ND = Not detected (at MDL).

NE = Not established.

OBS = Old Burn Site.

PQL = 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.

SM = Standard Method.

SwW = Solid Waste.

SWMU = Solid Waste Management Unit.

dLaboratory Qualifier
B = The analyte was detected in the blank above the effective MDL.

®Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = The associated value is an estimated quantity.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" ed.



Table IV-13

Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Critical

Activity® MDA MCL Laborator Validation Analytical
Well ID Analyte (pCi/L); (pCilL) (Lp%"ﬁ'Lb) (pCilL) Qualifiercy Qualifierd | Sample No. Mothod®
SWMU 8/58
CCBA-MW1 Americium-241 4.06+7.14 10.4 5.10 NE U BD 091345-033 EPA 901.1
31-Oct-11 Cesium-137 -0.718 £1.90 3.16 1.53 NE U BD 091345-033 EPA 901.1
Cobalt-60 -0.0847 +1.92 3.35 1.59 NE U BD 091345-033 EPA 901.1
Potassium-40 -35.3 + 39.8 43.9 21.1 NE U BD 091345-033 EPA 901.1
Gross Alpha 1.84 NA NA 15 NA None 091345-034 EPA 900.0
Gross Beta 6.07 +1.32 1.15 0.557 4mrem/yr 091345-034 EPA 900.0
Uranium-233/234 | 1.62 +0.248 0.0569 0.0254 NE 091345-035 HASL-300
Uranium-235/236 |0.036 + 0.0201 0.0298 0.0111 NE J 091345-035 HASL-300
Uranium-238 0.593 +£0.107 0.0252 0.00956 NE 091345-035 HASL-300
CCBA-MW2 IAmericium-241 5.34+7.13 10.8 5.27 NE U BD 091349-033 EPA 901.1
01-Nov-11 Cesium-137 -1.3+1.77 2.73 1.31 NE U BD 091349-033 EPA 901.1
Cobalt-60 0.064 £ 1.62 2.86 1.34 NE U BD 091349-033 EPA 901.1
Potassium-40 -26.4 £ 35.1 40.6 19.4 NE U BD 091349-033 EPA 901.1
Gross Alpha 0.36 NA NA 15 NA None 091349-034 EPA 900.0
Gross Beta 3.94 +1.25 1.56 0.760 4mrem/yr J 091349-034 EPA 900.0
Uranium-233/234 | 7.31+1.04 0.0708 0.0316 NE 091349-035 HASL-300
Uranium-235/236 |0.169 + 0.0526 0.0371 0.0139 NE 091349-035 HASL-300
Uranium-238 1.80 £ 0.282 0.0313 0.0119 NE 091349-035 HASL-300
CCBA-MW?2 (Duplicate) |Americium-241 3.43+7.90 13.6 6.62 NE U BD 091350-033 EPA 901.1
01-Nov-11 Cesium-137 -0.83 £ 2.43 4.19 1.99 NE U BD 091350-033 EPA 901.1
Cobalt-60 1.49+2.81 5.17 2.40 NE U BD 091350-033 EPA 901.1
Potassium-40 -21.2+54.3 64.4 30.4 NE U BD 091350-033 EPA 901.1
Gross Alpha 3.41 NA NA 15 NA None 091350-034 EPA 900.0
Gross Beta 466 +£1.25 1.49 0.728 4mrem/yr 091350-034 EPA 900.0
Uranium-233/234 | 6.78 + 1.01 0.0982 0.0438 NE 091350-035 HASL-300
Uranium-235/236 | 0.100 + 0.054 0.0514 0.0192 NE J 091350-035 HASL-300
Uranium-238 1.61+£0.274 0.0434 0.0165 NE 091350-035 HASL-300




Table 1V-13 (Continued)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Critical

Activity® MDA MCL Laborator Validation Analytical
Well ID Analyte (pCi/L); (pCilL) (Lpec"l‘f'Lb) (pCilL) Qua|ifier°y Qualifier | Sample No. Mothod®
SWMU 8/58
OBS-MW1 Americium-241 0.498 £17.4 25.5 12.5 NE U BD 091335-033 EPA 901.1
25-Oct-11 Cesium-137 -1.16+1.84 3.02 1.45 NE U BD 091335-033 EPA 901.1
Cobalt-60 -0.198 £ 1.93 3.42 1.61 NE U BD 091335-033 EPA 901.1
Potassium-40 72.0+28.3 33.1 15.5 NE X R 091335-033 EPA 901.1
Gross Alpha 0.03 NA NA 15 NA None 091335-034 EPA 900.0
Gross Beta 6.11+1.73 2.02 0.978 4mrem/yr 091335-034 EPA 900.0
Uranium-233/234 18.0 £2.53 0.109 0.0486 NE 091335-035 HASL-300
Uranium-235/236 | 0.201 + 0.074 0.0569 0.0213 NE 091335-035 HASL-300
Uranium-238 3.40 + 0.523 0.0481 0.0183 NE 091335-035 HASL-300
OBS-MW2 IAmericium-241 15.8 +13.8 19.1 9.34 NE U BD 091337-033 EPA 901.1
26-Oct-11 Cesium-137 0.781+£1.94 3.36 1.62 NE U BD 091337-033 EPA 901.1
Cobalt-60 1.08 £ 2.05 3.71 1.76 NE U BD 091337-033 EPA 901.1
Potassium-40 73.31+40.2 34.5 16.2 NE J 091337-033 EPA 901.1
Gross Alpha 6.69 NA NA 15 NA None 091337-034 EPA 900.0
Gross Beta 6.95 + 1.86 2.03 0.983 4mrem/yr 091337-034 EPA 900.0
Uranium-233/234 21.7 +3.02 0.0762 0.0341 NE 091337-035 HASL-300
Uranium-235/236 |0.260 + 0.0727 0.0399 0.0149 NE 091337-035 HASL-300
Uranium-238 3.95 + 0.584 0.0337 0.0128 NE 091337-035 HASL-300
OBS-MW3 IAmericium-241 2.81+3.21 4.64 2.27 NE U BD 091342-033 EPA 901.1
24-Oct-11 Cesium-137 -4.49 £ 5.06 5.64 2.75 NE U BD 091342-033 EPA 901.1
Cobalt-60 1.06 £ 2.13 3.85 1.82 NE U BD 091342-033 EPA 901.1
Potassium-40 18.6 £ 64.9 35.3 16.6 NE U BD 091342-033 EPA 901.1
Gross Alpha 8.60 NA NA 15 NA None 091342-034 EPA 900.0
Gross Beta 7.22+2.09 2.39 1.16 4mrem/yr 091342-034 EPA 900.0
Uranium-233/234 20.4 +2.83 0.0691 0.0309 NE 091342-035 HASL-300
Uranium-235/236 |0.296 + 0.0744 0.0362 0.0135 NE 091342-035 HASL-300
Uranium-238 3.80 + 0.556 0.0306 0.0116 NE 091342-035 HASL-300




Table 1V-13 (Continued)

Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

L Critical I .
Activity® MDA MCL Laboratory Validation Analytical
Well ID Analyte (pCilL) (pCilL) ('-pec"l‘f'L) (pCilL) Qualifier’ | Qualifier | SamPleNo. | "y ihode
OBS-MWS3 (Duplicate) |Americium-241 0.555 + 5.06 7.84 3.84 NE U BD 091343-033 EPA 901.1
24-Oct-11 Cesium-137 -0.372 +2.53 2.84 1.37 NE U BD 091343-033 EPA 901.1
Cobalt-60 -1.36 +4.03 3.30 1.57 NE U BD 091343-033 EPA 901.1
Potassium-40 -16.6 + 37.6 37.7 18.1 NE U BD 091343-033 EPA 901.1
Gross Alpha 6.52 NA NA 15 NA None 091343-034 EPA 900.0
Gross Beta 5.82+1.52 1.38 0.658 4mrem/yr 091343-034 EPA 900.0
Uranium-233/234 19.8+2.79 0.0839 0.0375 NE 091343-035 HASL-300
Uranium-235/236 |0.200 + 0.0634 0.0439 0.0164 NE 091343-035 HASL-300
Uranium-238 3.48 £0.527 0.0371 0.0141 NE 091343-035 HASL-300
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
HASL = Health and Safety Laboratory.
MCL = Maximum contaminant level. The following are the MCLs for gross alpha particles and beta particles in community water systems:
15 pCi/L = Gross alpha particle activity, excluding total uranium (40 CFR Parts 9, 141, and 142, Table 1-4)
4 mrem/yr = any combination of beta and/or gamma emitting radionuclides (as dose rate).
MDA = The minimal detectable activity or minimum measured activity in a sample required to ensure a 95% probability that the measured activity is accurately quantified above the
critical level.
mrem/yr = Millirem per year.
MW = Monitoring well.
NA = Not applicable for gross alpha activities. The MDA or critical level could not be calculated as the gross alpha activity was corrected by subtracting out the total uranium activity.
NE = Not established.
OBS = Old Burn Site.
pCi/L = Picocuries per liter.

®Activities of zero or less are considered to be not detected. Gross alpha activity measurements were corrected by subtracting out the total uranium activity (40 CFR Parts 9, 141, and 142,
Table 1-4).

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. The minimum activity that can be measured and reported with 99% confidence that the analyte is greater than zero; analyte is matrix-specific.



Table IV-13 (Concluded)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October 2011 — December 2011

Notes (continued)

‘Laboratory Qualifier

NA = Not applicable.
U = Analyte is absent or below the method detection limit.
X = Uncertain identification for gamma spectroscopy analysis and/or peak not meeting identification criteria.

dvalidation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

BD = Below detection limit as used in radiochemistry to identify results that are not statistically different from zero.
J = The associated value is an estimated quantity.

R = The data are unusable, and resampling or reanalysis are necessary for verification.

None = No data validation for corrected gross alpha activity.

*Analytical Method

U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” EPA-600/4-80-032, U.S. Environmental Protection Agency,
Cincinnati, Ohio

U.S. Department of Energy, 1990, “EML Procedures Manual,” 27th ed., Vol. 1, Rev. 1992, Environmental Measurements Laboratory HASL-300.



Table IV-14
Summary of Constituents Detected Above Established MCLs
Solid Waste Management Units 8/58 and 68 Groundwater Monitoring
Quarterly Assessments through December 2011

Laboratory Validation Analytical
Well ID Date Analyte Result MCL Qualifier® Qua“ﬂerb Sample No. Method®
SWMU 8/58
CCBA-MW1 | 31-Oct-11 [Fluoride | 536mglL | 40mg/lL | | | 091345-016 | SW846 9056
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
ID = Identification.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B), National Primary Drinking Water Standards (EPA, 2009).
MDL = 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.
mg/L = Milligrams per liter.
MW = Monitoring well.
PQL = 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.
SWMU = Solid Waste Management Unit.

dLaboratory Qualifier

®Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

‘Analytical Method
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 ed.



Table IV-15

Summary of Duplicate Samples

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Environmental Sample Duplicate Sample
Well ID/Parameter (R1) (R2) RPD?
mg/L unless otherwise noted
CCBA-MW?2
Nitrate plus Nitrite 3.24 3.31 2
Bicarbonate Alkalinity 185 111 50
Bromide 0.567 0.539 5
Chloride 35.1 354 1
Fluoride 1.72 1.74 1
Sulfate 90.5 91.3 1
Aluminum 0.0638 0.061 4
Barium 0.0481 0.0478 1
Calcium 78.4 78.7 <A1
Cobalt 0.000115 0.000124 8
Iron 0.215 0.349 48
Magnesium 15.6 14.9 5
Manganese 0.012 0.0124 3
Nickel 0.00114 0.0013 13
Potassium 1.51 1.52 1
Selenium 0.00452 0.00477 5
Sodium 49.0 46.7 5
Uranium 0.00586 0.00581 1
\Vanadium 0.00826 0.00814 1
Zinc 0.0432 0.0455 5
Filtered Calcium 79.9 81.3 2
Filtered Magnesium 15.2 14.7 3
Filtered Potassium 1.53 1.52 1
Filtered Sodium 47.7 48.2 1
Gross Alpha 0.36 3.41 NC
Gross Beta 3.94 +1.25 4.66 +£1.25 NC
Uranium-233/234 7.31+1.04 6.78 + 1.01 NC
Uranium-235/236 0.169 + 0.0526 0.100 £+ 0.054 NC
Uranium-238 1.80 + 0.282 1.61+0.274 NC
OBS-MW3
Nitrate plus Nitrite 1.56 1.61 3
Bicarbonate Alkalinity 178 171 4
Bromide 0.369 0.373 1
Chloride 21.8 22.2 2
Fluoride 2.29 2.32 1
Sulfate 87.7 87.4 <1
Hexavalent Chromium ND 0.00317 NC
Aluminum 0.0426 0.0273 44
Barium 0.0302 0.0296 2
Calcium 86.1 82.4 4
Cobalt 0.00023 0.000205 11
Lead 0.00103 ND NC
Magnesium 18.9 171 10
Nickel 0.00225 0.00171 27
Potassium 1.83 1.75 4
Selenium 0.00428 0.00369 15




Table IV-15

Summary of Duplicate Samples

Solid Waste Management Units 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October 2011 — December 2011

Environmental Sample Duplicate Sample
Well ID/Parameter (R1) (R2) RPD®
mg/L unless otherwise noted
OBS-MW3 (Continued)
Sodium 24.2 24.8 2
Uranium 0.0136 0.0129 5
\Vanadium 0.00161 0.00151 6
Zinc 0.0055 0.00544 1
Filtered Calcium 81.7 77.9 5
Filtered Magnesium 17.9 16.3 9
Filtered Potassium 1.80 1.64 9
Filtered Sodium 24.7 25.0 1
Gross Alpha 8.60 6.52 NC
Gross Beta 7.22+2.09 5.82+1.52 NC
Uranium-233/234 20.4 +2.83 19.8 £2.79 NC
Uranium-235/236 0.296 + 0.0744 0.200 + 0.0634 NC
Uranium-238 3.80 £ 0.556 3.48 £ 0.527 NC
Notes
CCBA = Coyote Canyon Blast Area.
ID = ldentification.
mg/L = Milligrams per liter.
MW = Monitoring well.
NC = Not calculated.
OBS = Old Burn Site.
’RPD
RPD = Relative percent difference is calculated with the following equation and rounded to nearest whole number.
IR, —R,|
RPD = x 100
[(Ry + R:)/ 2]
where: R4 = analysis result

Rz = duplicate analysis result
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Appendix A
Field Measurement Logs
for SWMUs 8/58 and 68 Groundwater
Monitoring Data



FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swmu

Project No.:

Well 1.D.: CCBA-MWI

Date: 10/31/11

Well Condition:

Weather Condition:  24/.0% " He,

Method: Portable pump )& Dedicated pump Pump def;th: "2 ﬂ )
PURGE MEASUREMENTS

. Vol. | Tem SC ORP Turbidit DO Comments
\ng;f(‘% T”“hf % (L@j (°C)p @S/em)| @vy | PP (NTU)y %) |DO mg/L
y7.870751 |— | 54054 ~ >
HELAloBI9] 5 (V337587 | Yl d | 77| 1491 |19.2 | Dico
HB.ECOB3C | [0 [ V3T 5T [ bbb| 2, 4p | 94-C D44
HE 9 10%4Y[ 28 [ \eT s e 9T kbl | .87 | 945|952
HE. 96 1025C] 20 | 1494] 5¢ 3 [919.5| 58| J. b | D5 6[D-63
H£.95109/0 | 25 [ 146Y] 563 | yoe | | .55 2.7¢ | 95.%| 267
Ue.94 1095127 [ 1984 59| 4263 b.sY 0.5L | 26-¢] 967
449, 931092(| 29 [1510] 5457|4209 .52|0,52, |25.G| 2|
4. 92092 31 |1513]5%Y |49¢9|bs) [ 0.7 | 262|262
4. 510934 23 | 151l 5LY | 4907 bl |0-3S | 253] 259

0935 — 4‘/%@7//0%— —

"Vl/-/)@,:q a.fe 2uried

: J 7=
Prom Jubiug

0 30¢




FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swmu Project No.:
Well 1.D.: CCBA-MW2 Date: 11/01/11
Well Condition: Weather Condition:
Method: Portable pump /X Dedicated pump Pump depth: \\71
PURGE MEASUREMENTS
e Vol. | Tem SC ORP Turbidit DO Comments
Depthto [Time 24| | €0 [qusremy| vy | P | vTU) | (%) [DO met
b5.95 03 98|_— | STHRA|———+— 2
17909091 5~ | 1d.bd 97363723 /5. ( [ 35:4]9.58
TLTE 0N L0 | 1995 9813717 [7.28] V@ [951] D53
UIE 16936 /5 [1830] 971349 1.29] F.77 | 2%\ [ 2%
7165 0453 R0 | 15.70| 95 [378.8[7.31| ./ |3T0|3-87
T || 25 |e26] b43[3319 | 1331 4. 9/ 47,1 | 462
206 110926] 27 [tkb)] ba3]3%9.9]1.39|4.2¥ |59 |5.05
7001071371 29 [ 1.98] €42 3806 [7.24[332 [ s1.2][44k
eH10948] 3] | 163! 94 [3826]7.34] 397 | 51.4 | 4Qe
5T [0959 | 33 168Y] 699 | 3%66] 7391 3.9) | 53.%| 57
\ 000 ‘5:‘?’”7/?//""?%.—* >.
£49-0054)s ocgle’
Szrsf“”ku%dg”\(l:
0757 <




FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swmu Project No.:

Well .LD.: OBS-MWI Date: 10/25/11

Well Condition: Weather Condition: )4, 24" H .

Method: Portable pump ¥ Dedicated pump Pump dcpth:q {54
PURGE MEASUREMENTS

Depth to [Time 24| Yo, | Temp | SC | ORP

Water (ft)| hr (L@ (°C) [(uS/em)| (mV)

(NTU) (%) |DO mg/L

TAOR [0~ SHIAT = —
7] [O%06 | 5 | 15.45] 544 | 3610|742 | £.50 | 321 | 290
1202 0%20[ 10 [ 1byp] 596 | 340|136 | .30 | 32.¢| 3.20
T2 1] 1063015 [1633] 349¢ 3280 7.3 3 5o | 344/ 334
T9.01 (045520 [1797] 597 [3%0.6]7.28] 5. y2 | 35.0]3 3¢
7200095 | 25 | 145] $971[38):k[ 727 2. 89 | 34.8[3.32
7201 10925 [ 27 117141 597 | 283J[ 7277 287 | 35 | 336
7200 109321 279 | 17159 397 | 3¢4Y ({736 | 2.9) | 34| 3.2
1.0 10940 31 | 17:65] 517 [3349] 7.26] 239 | 259 | 34|
7200 0998 | 33 | (7.63] 598 | 29477 7.2¢] 2.6 | 33:9[3 5B
ﬁ?‘?‘{f — | SHa0/y77 ;’j_r d
/]

.08 g.als: r—‘wrgec(
Cror) dubine
0152




FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swmu Project No.:
Well I.D.: OBS-MW2 Date: 10/26/11
Well Condition: Weather Condition:
Method: Portable pump >< Dedicated pump Pump depth: D5 5’
PURGE MEASUREMENTS
_ . Vol | Tem SC ORP Turbidit DO Comments
| | O |siomy| @v) | P | o0y | @9 [DO mer
TCB[0%07 |~ B — —
177.3510%272 & | 1692 bey |3k6-0]2u7| (5 |3%4]3.13
1173912939010 [ 1692 w6g |37 T8 [ W3 | 39.4[ 3. 8l
[173410%39] 15 | 17.24] k65 [V95.8|1.37|098 | 28-S 3.70
111.3310902|20 |11.55|6eC |379071.34| 0. F€ 3¢ |3.¢7
(1135 |04914[25 117.58|¢o¢ [340.117.3[[{C. 8] |383 |3¢5
17730 109741 27 1749 ot 12826 126 0.74 [38.4 |3.€7
17230 16925 | 29 |[1.4S5kce |382 §17.3¢ |6.B1 |34 4|3 €1
| 175016928 3] |1749) |bot [3837(739 [0 19 383|367
17130[5933 | 33 VT3 bob [3649]7.99 (019 _[313[357
O34 | |5477p i g ——] —>

i ‘-/.009(0[5 : Qu.re\@k

Cooom Nl inG,
o gl
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FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: swMmu

Project No.:

Well 1.D.:

OBS-MW,

Wi 3

Date: 10/24/11

Well Condition:

M'{/

Weather Condition: 24,379’ //ﬁ

Method: Portable pump e Dedicated pump Pump dep
PURGE MEASUREMENTS

: Vol. | Tem SC ORP Turbidit DO Comments
33&?(% T (fea)) O |som| @v) | P | oTw) | 06 [DO meL
L35 O _—~[57R T
13,97 |0%49 14700 [37% [7.3E] 1.24 | 4064
7427096/ /0 158 be) [3%1Y]7.29] 1 22| 39.% 36\‘3
TYRA|0UZ |16 k07| Lol |3336[7.30] £/ | 39.9]|3432
4830926120 |1k.3Y| e [3857[1.27] .29 4p.2 | 344
476 0940 25 [ 1S5 LoD [337.0]02¢] 074 |40k |3 4k
.7 10945 27 |1k o2 [3874] 125 €. 49 | 4e-1] 3. 95
74 L B10952 29 | 1b6&|toa (3877|025 |0.-50 | 408 [3.97
TY. 620958 b1 | 1673 ko2 [38%0]7.925]0- 84 | uet| 3.9k
4. 6011007 33| 167 be2 [33%4[ 225 0.55 | 40.7 | 3.9¢

/068 /9%7/::7/,»:3 —

™40 chﬁ e uzjx

S Yubingd

o336 °




Appendix B
Analytical Laboratory Certificates of
Analysis for SWMUs 8/58 and 68
Groundwater Monitoring Data



CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 2
—— ) ARICOC [ 613883
Dept. No./Mail Sto;i: 6234/MS 0718 Project/Task No.98026.01.12 |:| Waste Characterization
ProjectiTask Manager:  Alicia Aragon SMO Authorizauogﬁ;gc & x i -Send preliminary/copy report to:
Project Name: SWMU 8 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 691436 Gma
Record Center Code: NA Lab Destination: GEL W m F o 9 _| Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 5. é ’(' Validation Required
Service Order No. CF262-12 Send Reporl to SMO: I Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(avalIa ble at SMO} Albuguerque, NM 87185-0154
ER Sample 1D or ER Site| Dale/Time(hr) | Sample Conlainer Preserv- Colieclion Sample Parameter & Method Lab Sample
Sample No.-Fraction Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method| Type Requested |
091345-001 CCBA-MW1 79 NA 103111\0935 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B)
091345-002 CCBA-MWA 79 NA 103111\0937 | GW | AG | 4xiL 4C G SA |TCL SVOC (SW846-8270C)
091345-009 CCBA-MW1 79 NA 103111\0938 | GW P | 500 mi HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)
091345-016 CCBA-MW1 79 NA 1031110939 GW P 125 ml 4C G SA | Anions (SW846-9056)
091345-017 CCBA-MW1 79 NA 103111\0940 | FGW P 250 ml HNO3 G SA [Cations (SW846-6020)
091345-018 CCBA-MW1 79 NA 10311110941 GW P |125ml H2S04 G SA |NPN (353.2)
091345-020 CCBA-MW1 79 NA 103111\0942 | GW P | 250 ml 4C G SA |Perchlorate (314.0)
091345-022 CCBA-MW1 79 NA 103111\0943 | GW P [ 500ml 4C G SA |Alkalinity (SM2320B)
091345-024 CCBA-MW1 79 NA 103111\0945 | GW | AG | 4xiL AC G SA [High Explosive (SW846-8321A) Mod.
091345-027 CCBA-MW1 79 NA 103111\0946 | GW P | 250 ml NaOH G SA |Total Cyanide (SW846-9012)
091345-033 CCBA-MW1 79 NA 103111\0948 | GW P 1 Liter HNO3 G SA |Gamma Spec (short list}(901 0)
RMMA [ Yes No Ref. No. Mot | Special Instructions/QC Requirements if
Sample Disposal [ Return to Client Disposal by lab DD Yes [:Llo
Turnaround Time [ ]7 pay [J15pay [“J30Day |Entered: |Level D Package [ es No
Return Samples By: [ ] Negotiated TAT QG initsiiii {|*send report to:
Name ﬁ Slg | Init Cumpany."Orgamzatlon!PhonefCe!lular Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch /%” 7. |SNLI4142/844-4013/250-7090 If Perchlorate detected perform verification analysis(SW846-68501:
Team Alfred Santillanes ’:;—- A SNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson W £ SNL/4142/844-4013/239-7367 Anions as Br,FLCIL.S0O4
g LA /S EGW (filtered in field with .45 micron filter)
*Please list as separate report.

[ 1
Relinquished by /7edy el e teta g, YT Daie!ﬂ/ﬁf [ Time f O3 b

Ay ; 4,Relinquished by Org. Date Time

1. Received by G v Org Yy L{L Date /2 3] ’ }' ) Time /) g (s |4. Received by Org. Date Time

2.Relinquished by Org. Date Time 5.Relinguished by Org. Date Time

2. Received by Org. Date Time 5. Received by Org. Date Time

3.Relinquished by Qrg. Date Time 6.Relinquished by Org. Date Time

3. Received b Org. Date Time 6. Received by Org. Date Time
¥




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2
ARI/COC- 613883
Project Name: SWwmu 8 ProjectTask Manger: Alicia Aragon [Project/Task No.: $8028.01.12
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) [Sample] Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091345-034 |CCBA-MW1 79 NA 103111\0949 | GW P | 1 Liter | HNO3 G SA |Gross Alpha/Beta (900.0)
091345-035 |CCBA-MW1i 79 NA 103111\0951 | GW | P | 1 Liter | HNO3 G SA |lIsotopic Ur (ASTiVi D3972-08M)
081346-001 |CCBA-TB1 NA NA 103111\0835 | DIW | G | 3x40ml| HCL G TB |VOC (SW846-8260B)
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CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2
Batch No. SMO U AR/COC I 613885
Dept. No /Mail Stop:  6234/MS 0718 e Project/Task No.98026.01.12 || Waste Characterization
Project/Task Manager:  Alicia Aragon Garier/Vaybi | SMO Authorization; &#~—~—" -Send preliminary/copy report to:
Project Name: SWMU 8 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 691436
Record Center Code:  NA Lab Destination: ~ GEL |_| Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phone:  Lorraine Herrera /505-844-3199 Validation Required
Service Order No. CF262-12 Send Report to SMO: Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuquerque, NM 87185-0154
ER Sample 1D or ER Site| Date/Time(hr) |Sample Container Preserv- Coliection Sampie Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method | Type Requested

091349-001 CCBA-MW2 117 NA 11011111000 | GW G | 3x40mi HCL G SA |TCL VOC (SW846-8260B)

091349-002 CCBA-MW2 117 NA 110111\1004 | GW | AG | 4x1L 4C G SA |TCL SVOC (SW846-8270C)

091349-009 CCBA-MW2 117 NA 110111M005 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)

091349-016 CCBA-MW2 117 NA 110111\1006 | GW P |125mil 4C G SA | Anions (SW846-9056)

091349-017 CCBA-MW2 117 NA 110111\ 007 | FGW P |250ml HNO3 G SA |Cations (SW846-6020)

091349-018 CCBA-MW2 117 NA 110111\1008 | GW P |125ml H2504 G SA |NPN (353.2)

091349-020 CCBA-MW2 117 NA 110111\1009 | GW P [ 250 ml 4C G SA |Perchlorate (314.0)

091349-022 CCBA-MW?2 117 NA 110111\1010 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

091349-024 CCBA-MW2 17 NA 110111\1012 | GW | AG | 4x1L 4C G SA |High Explosive (SW846-8321A) Mod.

091349-027 CCBA-MW2 117 NA 1101111013 | GW P | 250 ml NaOH G SA |Total Cyanide (SW846-9012)

091349-033 CCBA-MW2 117 NA 110111\1014 | GW P | 1 Liter HNO3 G SA |Gamma Spec (short list)(901. 0)
RMMA [] Yes No Ref. No. = i s pecial Instructions/QC Requirements Abnorn
Sample Disposal D Return to Client E] Disposal by lab  |Dat& Entered(i EDD Yes DJo
Turnaround Time | J7Day [ J15Day [“]30Day |i - | Level D Package [Fes No
Return Samples By: I—I Negotlated TAT Send report to:

Name Init Company/Organization/Phone/Cellular  |Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch L{z A f’f J- “— | SNL/4142/844-4013/250-7080 If Perchlorate detected perform verification analysis(SW846-6850k
Team Alfred Santillanes | /.4 b | SNLI4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members william Gibson 47 /f7/ 1! %‘7/3‘ '%A SNL/4142/844-4013/239-7367 Anions as Br.FL.CL.SO4
Danielle Nieto Ve (AN F\l _ | 9=/ |sNLi4143/845-7706 |FaW diitered in field wi icron filter
i D= *Please list as separate report.

1.Relinquished by A# Org4/¢ = Datedl/r /¢ Time // /_) 4 Relinquished by Org. Date Time
1. Recelved by ,/}M ,@- Org4 ¥t Date g/fo/n Time 7/ /2 4. Received by Org. Date Time
2.Relinguished by Org. Date Time 5.Relinquished by Org. Date Time
2. Received by Orq. Date Time 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Qrg. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2 *
AR/COC- [ 613885]
Project Name, SWMU 8 Project/Task Manger, Alicia Aragon [ProjectTask No.: 5E026.01.12
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample 1D or Pump ER Date/Time (hr) |Sample| Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID
091349-034 |CCBA-MW2 117 NA 110111\1016 | GW | P | 1 Liter | HNO3 G SA |Gross Alpha/Beta (800.0)
091349-035 |[CCBA-MW2 117 NA 1101111017 | GW | P | 1 Liter | HNO3 G SA |Isotopic Ur (ASTM D3972-09M)
081350-001 [CCBA-MW2 117 NA 1101111000 | GW | G | 3x40ml| HCL G DU [TCLVOC (SW846-8260B)
091350-002 [CCBA-MW2 117 NA 110111\1004 | GW | AG | 4x1L 4C G DU [TCL SVOC (SW846-8270C)
091350-009 |[CCBA-MW2 117 NA 110111\1005 | GW | P | 500 ml | HNO3 G DU |TAL Metals+ Ur (SW846-6020/7470)
091350-016 [CCBA-MW2 117 NA 110111\1006 | GW | P [ 125 ml 4C G DU [ Anions (SW846-9056)
081350-017 [CCBA-MW2 117 NA 1101111007 | FGW| P | 250 ml | HNO3 G DU [Cations (SW846-6020)
091350-018 |CCBA-MW2 117 NA 110111M008 | GW | P | 125 ml | H2504 G DU [NPN (353.2)
081350-020 |CCBA-MW2 117 NA 110111V1008 | GW | P | 250 ml 4C G DU |Perchlorate (314.0)
091350-022 |[CCBA-MW2 117 NA 110111010 | GW | P | 500 ml 4C G DU |Alkalinity (SM2320B)
091350-024 [CCBA-MW2 117 NA 110111\1012 | GW | AG | 4xiL 4C G DU |High Explosive (SW846-8321A) Mod.
091350-027 [CCBA-MW2 117 NA 110111\013 | GW | P | 250 ml | NaOH G DU [Total Cyanide (SW846-9012)
091350-033 |CCBA-MW2 117 NA 110111\1014 | GW | P | 1 Liter | HNO3 G DU |[Gamma Spec (short list)(901.0)
091350-034 [CCBA-MW2 117 NA 110111\1016 | GW | P [ 1 Liter | HNO3 G DU |[Gross Alpha/Beta (800.0)
091350-035 [CCBA-MW?2 117 NA 110111\1017 | GW | P | 1 Liter | HNO3 G DU |lsotopic Ur (ASTM D3972-09M)
091351-001 [CCBA-TB3 NA NA 1101111000 | DIW | G | 3x40ml| HCL G TB |VOC (SW846-8260B)
091352-001 |CCBA-FB1 NA NA 110111\0940 | DIW | G | 3x40ml| HCL G FB [VOC (SW846-5260B)
Sampling complete for SWMU
8 1st Qtr 2012
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CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2 :
Batch No. SMO Use AR/COC | 613884
Dept. No./Mail Stop:  6234/MS 0718 Date Samples Shipped: Project/Task No.98026.01.12 [ waste Characterization
Project/Task Manager:  Alicia Aragon Carrier/Waybill No. SMO Authorization: -Send preliminary/copy report to:
Project Name: SWMU 8 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 691436
Record Center Code: ~ NA Lab Destination:  GEL || Released by COC No.:
Logbook Ref. No.: NA SMO ContactPhone.  Lorraine Herrera /505-844-3199 Validation Required
Service Order No. CF262-12 Send Report to SMO: ' Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMQ) Albuquerque, NM 87185-0154
ER Sample ID or ER Site| Date/Time(hr) | Sample Container Preserv- Collectior| Sample Parameter & Method Lab Sample

Sample No.-Fraction | Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method | Type Requested ID

091347-001 CCBA-EB1 NA NA | 10/31/11 1100 | DIW G | 3x40ml HCL G EB [TCL VOC (SW846-8260B)

091347-002 CCBA-EB1 NA NA | 10/31/11 1102 | DIW | AG | 4x1L 4C G EB |TCL SVOC (SWB846-8270C)

091347-009 CCBA-EB1 NA NA | 10/31/11 1103 | DIW P | 500 ml HNO3 G EB |TAL Metals+ Ur (SW846-6020/7470)

091347-016 CCBA-EB1 NA NA | 10/31/11 1104 | DIW P | 125 ml 4C G EB | Anions (SW846-9056)

091347-017 CCBA-EB1 NA NA | 10/31/11 1105 | FDIW | P | 250 mi HNO3 G EB |Cations (SW846-6020)

091347-018 CCBA-EB1 NA NA | 10/31/11 1106 | DIW P [125ml H2504 G EB |NPN (353.2)

091347-020 CCBA-EB1 NA NA | 10/31/11 1107 | DIW P | 250 ml 4C G EB |Perchlorate (314.0)

091347-022 CCBA-EB1 NA NA | 10/31/11 1108 | DIW P | 500 ml 4C G EB |Alkalinity (SM2320B)

091347-024 CCBA-EB1 NA NA | 10/31/11 1109 | DIW | AG | 4x1L 4C G EB |High Explosive (SW846-8321A) Mod.

091347-027 CCBA-EB1 NA NA | 10/31/11 1111 | DIW P | 250 ml NaOH G EB [Total Cyanide (SW846-9012)

091347-033 CCBA-EB1 NA NA | 10/31/11 1112 | DIW P | 1 Liter HNO3 G EB [Gamma Spec (short list)(S01.0)
RMMA [ ] Yes No Ref. No. | Sample Tracking Smo Use Special Instructions/QC Requirements Abnormal
Sample Disposal [ Retumn to Client Disposal by lab Date Entered(mm/dd/yy) EDD Yes [No Conditions on
Turnaround Time [ ] 7Day [] 15Day 30 Day |Entered by: Level D Package [Jes No Receipt
Return Samples By: i Negotiated TAT QC inits. *Send report to:

Name _~Bigpature  , | Init Company/Organization/Phone/Cellular | Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch FLL—{SNLIA142/844-4013/250-7080 If Perchlorate detected perform verification analysis(SW846-6850M) Lab Use
Team Alfred Santillanes | ZEVSNLIA142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson / LAY\ |SNL4142/844-4013/239-7367 Anions as Br,FLCLS0O4
i FDIW (filtered in field with .45 micron filter)
Al 4 . v 4 *Please list as separate report.

1.Relinquished by /Zéful Sa Org.4//4/ 9 Date / (/2 /L fTime f/20 5 |4 Relinquished by Org. Date Time
1. Received by L/, /Lot Org.¢,z¢ ¢ Date ¢7/y/e Time s7p 3 |4. Received by Org. Date Time
2.Relinguished by Org. Date Time 5.Relinquished by Org. Date Time
2, Received by Org. Date Time 5. Received by Org. Dale Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2 ;
AR/COC- 613884
|Project Name: SWMU 8 ~— [ProjecTask Manger. Alicia Aragon |Project/Task No.: 88026.01.12
Location |[TechArea
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) [Sample| Container Preserv- | Collection|Sample! Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested 1D
091347-034 |CCBA-EB1 NA NA | 10/31/111113 | DIW | P | 1 Liter | HNO3 G EB |Gross Alpha/Beta (900.0)
091347-035 |CCBA-EBA NA NA | 10/31/11 1114 | DIW | P | 1 Liter | HNO3 G EB |[Isotopic Ur (ASTM D3972-09M)
091348-001 |CCBA-TB2 NA NA | 10/31/11 1100 | DIW | G | 3x40ml| HCL G TB |VOC (SW846-8260B)




CONTRACT LABORATORY

Iteral Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1 of 2
Batch No. SMO Use AR/COC 613879
Dept. No./Mail Stop: 6234/MS 0718 Date Samples Shipped: ProjectiTask No.98026.01.13 DWasta Characterization
ProjecUTask Manager:  Alicia Aragon Carrier/Waybill No. SMOQ Autharization: -Send preliminary/copy report to:
Project Name: SWMU 68 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 691436
Record Center Code: ~ NA Lab Destination: ~ GEL || Released by COC No.:
Logbook Ref. No.: NA SMO Contact/Phene:  Lorraine Herrera /505-844-3199 Validation Required
Service Order No,  CF263-12 |send Report to SMO: =1 Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample 1D or ER Site| Date/Time(hr) | Sample Container Preserv- Collectiof Sample Parameter & Method Lab Sample

Sample No.-Fraction Sample Location Detall Depth (ft) | No. Collected Matrix | Type | Volume ative Method| Type Requested 1D

091335-001 0OBS-MwW1 154 NA | 10/25/11 0949 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-82608B)

091335-002 OBS-MW1 154 NA | 10/25/11 0951 | GW | AG | 4xiL 4C G SA |TCL SVOC (SWg46-8270C)

091335-009 OBS-MWA1 154 NA | 10/25/11 0952 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)

091335-014 OBS-MW1 154 NA | 10/25/11 0953 | GW P | 250 ml 4C G SA |Hexavalent Chromium (SW846-7196A)

091335-016 OBS-MW1 154 NA | 10/25/11 0954 | GW P |125ml 4C G SA | Anions (SW846-9056)

091335-017 0OBS-MW1 154 NA | 10/25/11 0955 | FGW P |250ml HNO3 G SA |Cations (SW846-6020)

091335-018 OBS-MW1 154 NA | 10/25/11 0956 | GW P |125ml H2S04 G SA |NPN (353.2)

091335-020 OBS-MW1 154 NA | 10/25/11 0957 | GW P |250ml 4C G SA |Perchlorate (314.0)

091335-022 OBS-MW1 154 NA | 10/25/11 0958 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

091335-024 OBS-MW1 154 NA | 10/25/111001 | GW | AG | 4xiL 4C G SA _|High Explosive (SWB846-8321A) Mod.

081335-027 0BS-MW1 154 NA | 10/25/11 1002 | GW P | 250 ml NaCH G SA |Total Cyanide (SW846-9012)
RMMA ] Yes No Ref. No. Sample Tracking Smo Use Special Instructions/QC Requirements Abnaormal
Sample Disposal ] Retum to Client Disposal by lab Date Entered(mm/dd/yy) EDD Yes [No Conditions on
Turnaround Time [ ] 7Day [ | 15Day 30 Day |Entered by: Level D Package es No Receipt
Return Samples By: D Negotlated TAT QC inits. *Send report to:

Name _~Sigpatu Init Company/Organization/Phone/Cellular  [Tim Jackson/ORG.4142/MS.0728/ 284-2647
Sample Robert Lynch V4 24| L LSNIA142/844-4013/250-7090 If Perchlorate detecied perform verif nalysis(SWa46-8850M) Lab Use
Team Alfred Santillanes s [SNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonal
Members William Gibson SNL/4142/844-4013/239-7367 Anion: Br 1.S04
i FGW (filtered in field with .45 micron filter)
A " > *Please list as separate report.

1.Relinquished b; 2 — Oty 4y &/ 2Date ) /Py, Time [ O4/ 7 |4.Relinquished by Org. Date Time
1. Received b Org..# #F Date f72s/n Time /04 7/ |4. Received by Org. Date Time
2.Relinguished by = Org. Date Time 5.Relinguished by Org. Date Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3.Relinquished by Org. Date Time |6.Relinquished by Org. Date Time
3. Received by Org. Date Time |6. Received by Org. Date Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
AR/COC- 613879
[Project Name! [swues ProjsclTask Mangsr. Alicia Aragon TProjeciTask No.: S6026.01.13
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) |Samp Container Preserv- CollectioniSarnpler Parameter & Method Lab Sample
Fraction Sample Location detzil | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested l _
091335-033 |OBS-MW1 154 NA 10/25/11 1004 | GW P il HNO3 G SA |Gamma Spec (short list)(901.0)
091335-034 |OBS-MW1 154 NA | 10/25/11 1005 | GW P Tk HNO3 G SA |Gross Alpha/Beta (800.0)
091335-035 |OBS-MW1 154 NA | 10/25/11 1006 | GW P 1L HNO3 G SA |Isotopic Ur (ASTM D3972-09M)
091336-001 |OBS-TB1 NA NA | 10/25/110949 | DIW | G | 3x40ml| HCL G TB [VOC (SW846-8260B)




CONTRACT LABORATORY

Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 of 2

Batch No. SMO Use AR/COC l 61 3880
Dept. No/Mail Stop:  6234/MS 0718 Da | Project/Task No.88026.01.13 [_] Waste Characterization

Project/Task Manager:  Alicia Aragon Ca vk e 38 gt i{sMo Aumorizatian:_gﬁﬂ -Send preliminary/copy report to:

Froject Name: SWMLU 68 Lab Contact: Edie Kent/803-856-8171 Contract # PO 691436

Record Center Code: NA Lab Destination: GEL - Released by COC No.:
*Logbook Ref.No. NA SMO ContactPhane: Lorraine Herrera /505-844-3199 SEEL2TTLE 0RPER |[Uyajidation Required

Service Order No. CF263-12 Send Report to SMO; Bill To:Sandia National Labs (Accounts Payable)

Location Tech Area P.0. Box 5600 MS 0154

Building Room Reference LOV(available at SMO) Albuquerque, NM 87186-0154

ER Sample ID or ER Site} Date/Time(hr) | Sampie Container Preserv- Collectio Sample Parameter & Method Lab Sample

Sample No.-Fraction | Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method | Type Requested 1D
A 091337-001 OBS-MW?2 253 NA | 102611\0934 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-8260B)
~ 091337-002 OBS-MW?2 253 NA | 1026110936 | GW | AG | 4x1L 4C G SA |TCL SVOC (SW846-8270C)

N 091337-009 OBS-MW2 253 NA 10261110938 | GW P | 500 ml HNO3 G SA |TAL Metals+ Ur (SW846-6020/7470)

* 091337-014 OBS-MW?2 253 NA | 102611\0939 | GW P | 250 ml 4C G SA |Hexavalent Chromium (SW846-7196A)
™~ 091337-016 OBS-MW?2 253 NA 102611\0840 | GW P |125ml 4C G SA | Anions (SW846-9056)

~ 091337-017 OBS-MW?2 253 NA 1026110941 | FGW | P | 250 ml HNO3 G SA |Calions (SWB46-6020)

~ 091337-018 |OBS-MW2 253 NA 102611\0942 | GW P | 125ml H2S04 G SA |NPN (353.2)

v 091337-020 |OBS-MW2 253 NA 102611\0943 | GW P | 250 mi 4C G SA |Perchlorate (314.0)
N 091337-022 OBS-MW2 253 NA 102611\0944 | GW P | 500ml 4C G SA |Alkalinity (SM2320B)

~ 091337-024 OBS-MW?2 253 NA 102611\0945 | GW | AG | 4xiL 4C G SA |High Explosive (SW846-8321A) Mod.

A 091337-027 OBS-MW?2 253 NA 102611\094 GW P |250ml NaOH G SA [Total Cyanide (SW846-9012)
RMMA [] Yes No Ref. No. San : Mo Use i special Instructions/QC Requirements ABRoEME
Sample Disposal Return to Client Disposal by lab EDD Yes o
Turnaround Time [ J7pay [ J15pay [/]30Day |Esiiere “|Level D Package [Tes No
Return Samples By: [ ] Negotiated TAT QGRS d “|*send report to:

Name _~ Signature Init Company/Organization/Phone/Cellular | Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample Robert Lynch ;&/ﬁ}g{é—— 4| SNLI41421844-4013/250-7090 i lorate detected perform verification analysis(S!
Team William Gibson  Y/1dlr A ) AL HZU | 7) |SNU41421844-4013/239-7367 Alkalinity as total bicarbonate and carbonale
Members AR Anions as BrFL.Cl.S04 (Last well for SWMU 68 1st
FGW (fillered in field with .45 micron filter)
*Please list as separate report.

1.Relinquished by Org,wu_ Datef, /) Time Jo 1y .§ |4.Relinquished by Org. Date Time
1. Received by Org.#) 79 Date/o wi-Pfe /oy £ |4 Received by Org. Date Time
2.Relinquished by & Org.  Date Time 5 Relinquished by Org. Date Time
2. Received by Org. Date Tima 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
ARI/COC- 61 3880|
[Project Name: SwMu B8 [ProecuTask Manger. Alicia Aragan 1Pr_njsiﬂ'ask No. 58026.01.13
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) [Sample] Container Preserv- | Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested 1D
A
091337-033 |OBS-MwW2 253 NA 102611\0948 | GW | P TE HNO3 G SA |Gamma Spec (short list)(901.0) .
091337-034 |OBS-MW2 253 NA 102611\0949 | GW | P  Ji B HNO3 G SA |Gross Alpha/Beta (900.0)
091337-035 [OBS-MW?2 253 NA 1026110950 | GW | P 1L HNO3 G SA |Isotopic Ur (ASTM D3972-08M)
091338-001 |OBS-TB2 NA NA 102611\0934 | DIW | G |3x40ml| HCL G TB |VOC (SW846-8260B)
091339-001 |OBS-FB1 NA NA 1026110924 | DIW | G | 3x40ml| HCL G FB |VOC (SW846-8260B)




CONTRACT LABORATORY

ANALYSIS REQUEST AND CHAIN OF CUSTODY

Internal Lab Page_1 of 2
- SMQ Use AR/COC 613882
Dept. No./Mail Stop:  6234/MS 0718 o | Project/Task No.98026. [ | Waste Characterization
Project/Task Manager:  Alicia Aragon { yB | SMO Authorization; ﬁz E ¢ gﬁ.‘-_._. -Send preliminary/copy report lo:
Project Name: SWMU 68 Lab Contact: Edie Kent/803-556-8171 |Contract # PO 691436
Record Center Code: NA Lab Destination: GEL LI Released by COC No.:
Logbook Ref. No.:  NA SMO ContacUPhone:  Lorraine Herrera /505-844-3199 55@' g@m Or o | vaiidation Required
Service Order No. CF263-12 Send Reporl to SMO: Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.0. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sampie ID or ER Site| Date/Time(hr) |Sample Container Preserv-  [ollectiof Sampie Parameter & Method |Lab Sampie

Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume alive Method | Type Requested D

091342-001 OBS-MW3 209 NA 102411\1008 | GW G | 3x40ml HCL G SA |TCL VOC (SW846-82608B)

091342-002  |OBS-MW3 209 NA 102411\1010 | GW | AG | 4xiL 4C G SA |TCL SVOC (SW846-8270C)

091342-009 |OBS-MW3 209 NA 1024111014 | GW P | 500ml HNO3 G SA [TAL Metals+ Ur (SWB46-6020/7470)

091342-014 OBS-MW3 209 NA 102411\1016 | GW P | 250 ml 4C G SA |Hexavalent Chromium (SW846-7196A)

091342-016 OBS-MW3 209 NA 102411\1017 | GW P | 125ml 4C G SA | Anions (SW846-9056)

091342-017 OBS-MW3 209 NA 1024111018 | FGW | P | 250 ml HNO3 G SA |Cations (SWB46-6020)

091342-018 OBS-MW3 209 NA 102411\1019 | GW P |125ml H2S504 G SA |NPN (353.2)

081342-020 OBS-MW3 209 NA 102411\1020 | GW P |[250ml 4C G SA |Perchlorate (314.0)

091342-022 OBS-MW3 209 NA 102411\1021 | GW P | 500 ml 4C G SA |Alkalinity (SM2320B)

091342-024 OBS-MW3 209 NA 102411\1022 | GW | AG | 4xiL 4C G SA |High Explosive (SW846-8321A) Mod.

091342-027 OBS-MW3 209 NA 102411\1026 | GW P | 250 ml NaOH G SA |Total Cyanide (SW846-801 2)
RMMA [] Yes No Ref. No. Sample: Tracklt 3 LS “Ispecial Instructions/QC Requirements Abncrmal:
Sample Disposal LI Return to Client || Disposal by lab EDD Yes o
Turnaround Time [ |7 pay [l1spay  [“]30Day |Esiters Level D Package [Tes No
Return Samples By: Negotiated TAT ik i :|*Send report to

Name e s Init Company/Organization/Phone/Cellular _ |Tim Jackson/ORG.4142/MS.0729/ 284-2647
Sample Robert Lynch 77 oI 'SNL/4142/844-4013/250-7090 If Perchlo rform verification analysis(SW846-685€
Team Alfred Santillanes |/t~ [ |SNL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members Willam Gibson 7/, 7 SNL/4142/844-4013/230-7367 Anions as Br,F1,CL.504
FGW (filtered in field with .45 micron filter)
] *Please list as separate report.

1.Relinquished by Org. Datey @ \{ Time [ 4.Relinquished by Org. Dale Time
1. Received by Org. Date Time 4. Received by Org. Date Time
2 Relinquished by Ora. Date Time 5.Relinquished by Ora. Date Time
2. Received by Ormg. Date Time 5. Received by Org. Date Time
3.Relinquished by Org. Date Time 6.Relinquished by Org. Dale Time
3. Received by Org. Date Time 6. Received by Org. Dale Time
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OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page 2 of 2"
AR/COC- 613882
Project Name. SWiU 68 Projeci/Task Manger. Alicia Aragon — |FrojecuTask No.. S6026.01.13
Location |Tech Area
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or Pump ER Date/Time (hr) |Sample| Container Preserv- |Collection|Sample Parameter & Method Lab Sample
Fraction Sample Location detail | Depth (ft) | Site No. Collected Matrix | Type | Volume ative Method | Type Requested ID

091342-033 |OBS-MW3 209 NA 102411\1028 | GW Tl HNO3 G SA |Gamma Spec (short list)(801.0)

091342-034 |OBS-MW3 209 NA 102411\1030 | GW L & HNO3 G SA |Gross Alpha/Beta (800.0)

091342-035 |OBS-MW3 209 NA 102411\1032 | GW 1 HNO3 G SA |lsotopic Ur (ASTM D3972-09M)

091343-001 |OBS-MW3 209 NA 102411\1008 | GW 3x40ml| HCL G DU |TCL VOC (SW846-8260B)

091343-002 |OBS-MW3 209 NA 102411\V1010 | GW | AG | 4xi1L 4C G DU |TCL SVOC (SW846-8270C)

091343-009 |OBS-MW3 209 NA 102411\1014 | GW | P | 500 ml| HNO3 G DU |TAL Metals+ Ur (SW846-6020/7470)

091343-014 |OBS-MW3 209 NA 102411\1016 | GW | P | 250 ml 4C G DU |Hexavalent Chromium (SW846-7196A)

091343-016 |OBS-MW3 209 NA 102411\017 | GW | P | 125ml 4C G DU | Anions (SW846-9056)

091343-017 |OBS-MWS3 209 NA 102411\1018 | FGW | P | 250 ml| HNO3 G DU |[Cations (SW846-6020)

091343-018 |OBS-MW3 209 NA 102411\1018 | GW | P | 125 ml | H2S04 G DU |NPN (353.2)

091343-020 |OBS-MW3 208 NA 102411\M020 | GW | P | 250 mi 4C G DU |Perchlorate (314.0)

091343-022 |OBS-MW3 209 NA 102411\1021 | GW | P | 500 ml 4C G DU |Alkalinity (SM2320B)

091343-024 |OBS-MW3 208 NA 102411\022 | GW | AG | 4xiL 4C G DU _|High Explosive (SW846-8321A) Mod.

091343-027 |OBS-MW2 208 NA 1024111026 | GW | P | 250 ml | NaOH G DU |Total Cyanide (SW846-9012)

091343-033 |OBS-MW3 209 NA 102411\1028 | GW | P R HNO3 G DU [Gamma Spec (short list)(901.0)
: 091343-034 |OBS-MW3 209 NA 102411\1030 | GW | P 1Lk HNO3 G DU |Gross Alpha/Beta (900.0)

091343-035 |OBS-MW3 209 NA 102411032 | GW | P 1L HNO3 G DU |Isotopic Ur (ASTM D3972-09M)

091344-001 |OBS-TB4 NA NA 102411\1008 | DIW | G | 3x40ml| HCL G TB [VOC (SWB46-82608B)
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CONTRACT LABORATORY
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 0of 2
Batchno. /A SMOpse ) AR/COC 613881
Dept, No/Mail Stop:  6234/MS 0718 Date Samples Shipped: /2/ 24 [ 1] Project/Tas 026.01.1 []waste Characterization
ProjectTask Manager:  Alicia Aragon Carrier/AWaybill No. { y SMO Authorization: % t L Z : :.= -Send preliminary/copy report to:
Project Name: SWMU 88 Lab Contact: Edie Kent/803-556-8171 | Contract # PO 691436 G |
Record Center Code: ~ NA Lab Deslination: ~ GEL L/ Released by COC No.:
Logbook Ref. No.:  NA SMO Contact/Phane:  Lorraine Herrera /505-844-3199 Validation Required
Service Order No. CF263-12 Send Report to SMO: ] Bill To:Sandia National Labs (Accounts Payable)
Location Tech Area P.O. Box 5800 MS 0154
Building Room Reference LOV(available at SMO) Albuguerque, NM 87185-0154
ER Sample 1D or ER Site] Date/Time(hr) | Sample Container Preserv- Collectio Sample Parameter & Method Lab Sample

Sample No.-Fraction| Sample Location Detail Depth (ft) | No. Collected Matrix | Type | Volume ative Method| Type Requested

091340-001 OBS-EB1 NA NA | 10/24/110806 | DIW | G | 3x40ml HCL G EB |TCL VOC (SW846-8260B)

081340-002 OBS-EB1 NA NA | 10/24/11 0809 | DIW | AG | 4xiL 4C G EB [TCL SVOC (SW846-8270C)

091340-009 OBS-EB1 NA NA | 10/24/11 0810 | DIW P | 500 ml HNO3 G EB |TAL Metals+ Ur (SW846-6020/7470)

091340-014 |OBS-EB1 NA NA | 10/24/11 0811 | DIW P |250ml 4C G EB |Hexavalent Chromium (SW846-7196A)

091340-016 OBS-EB1 NA NA | 10/24/11 0812 | DIW P |125ml 4C G EB | Anions (SW846-9056)

091340-017 OBS-EB1 NA NA | 10/24/11 0813 | FDIW| P | 250 ml HNO3 G EB |[Cations (SW846-6020)

081340-018 |OBS-EB1 NA NA | 10/24/11 0814 | DIW P |125ml H2S04 G EB |NPN (353.2)

091340-020 |OBS-EB1 NA NA | 10/24/11 0815 | DIW P |250ml 4C G EB |Perchlorate (314.0)

091340-022 |OBS-EB1 NA NA | 10/24/11 0816 | DIW P | 500 ml 4C G EB |Alkalinity (SM2320B)

091340-024 |OBS-EB1 NA NA | 10/24/110818 | DIW | AG | 4xiL 4C G EB |High Explosive (SW846-8321A) Mod.

091340-027 OBS-EB1 NA NA | 10/24/11 0819 | DIW P | 250 ml NaOH G EB |Total Cyanide (SWW846-9012)
RMMA [] Yes No Ref. No. Sample Tracking Smo Use Special Instructions/QC Requirements Abnormal
Sample Disposal []Retum to Client Disposal by lab |Date Entered(mmidd/yy) EDD Yes [lo pondttions on
Turnaround Time || 7Day [ | 15Day 30 Day |Entered by: Level D Package [es No Receipt
Return Samples By: Negotiated TAT QC inits. *Send report to:

| Name _, Signature Init Company/Organization/Phone/Celiular | Tim Jackson/ORG.4142/MS.0729/ 284-2547
Sample |Robert Lynch Lo T2 o/ T |SNLI4142/844-4013/250-7090 If Perchl e rform verification analysis{SWB46-6850M) Lab Use
Team Alired Santillanes NL/4142/844-5130/228-0710 Alkalinity as total bicarbonate and carbonate
Members William Gibson i gardi SNL/4142/844-4013/239-7367 Anions as Br,F1.C1,S04
f? ¢ 7 o W i with .45 micron filler
= ’ . g “Please list as separate report.

1.Relinquished by /74 Org. 77 ¥ 2 Date (9] 24 Time /// & _|4.Relinquished by Org. Date Time
1, Received by Org. /YT Date1d|gf /1 Time ) (7 € |4. Received by Org. Date Time
2.Relinquished by Org. Date ' |  Time 5.Relinquished by Org. Date Time
2. Received by Org. Date Time 5. Received by Org. Date Time
3.Relinguished by Org Date Time 6.Relinquished by Org. Date Time
3. Received by Org. Date Time 6. Received by Org. Date Time




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2 of 2
AR/COC- 613881

[Froiec Name. [sWau es [Project/Task Manger. Alicia Aragon [ProjeciTash No.: 95026.01.13

Location |Tech Area
Building Room Reference LOV (available at SMO)

Sample No- ER Sample ID or Pump ER Date/Time (hr) |Sample| Container Preserv- | Collection| Sample Parameter & Method

Fraction Sample Location detail | Depth (ft) | Site No, Collected Matrix | Type | Volume | ative Method | Type Requested

091340-033 |OBS-EB1 NA NA | 10/24/110820 | DIW | P 14 HNO3 G EB |Gamma Spec (short list)(901.0)

091340-034 |OBS-EB1 NA NA | 10/24/110821 | DIW | P 1L HNO3 G EB |Gross Alpha/Beta (900.0)

091340-035 |OBS-EB1 NA NA | 10/24/110823 | DIW | P 1L HNO3 G EB |lIsotopic Ur (ASTM D3972-09M)

091341-001 |OBS-TB3 NA NA | 10/24/110806 | DIW | G |3x40ml| HCL G TB [VOC (SW846-8260B)




Appendix C
Data Validation Sample Findings Summary
Sheets for SWMUs 8/58 and 68
Groundwater Monitoring Data



Sample Findings Summary

AR/COC: 613883, 613884, 613885

N\

/\

Page 1 of 3

Analytical Method

DOE EML HASL-300, U-02-RC

EPA 353.2

EPA 900.0/SW846 9310

EPA 901.1

Sample ID

091345-035/CCBA-MW1
091347-035/CCBA-EB1
091347-035/CCBA-EB1
091347-035/CCBA-EB1

091350-035/CCBA-MW?2

091345-018/CCBA-MW1

091345-034/CCBA-MW1
091347-034/CCBA-EB1
091347-034/CCBA-EB1

091349-034/CCBA-MW?2

091345-033/CCBA-MW1
091345-033/CCBA-MW1
091345-033/CCBA-MW1
091345-033/CCBA-MW1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091347-033/CCBA-EB1
091349-033/CCBA-MW?2
091349-033/CCBA-MW?2
091349-033/CCBA-MW?2

091349-033/CCBA-MW?2

Analyte Name (CAS#)

Uranium-235/236 (13982-70-2)

Uranium-233/234 (N/A)

Uranium-235/236 (13982-70-2)

Uranium-238 (7440-61-1)

Uranium-235/236 (13982-70-2)

Nitrogen, Nitrate/Nitrite (N/A)

ALPHA (12587-46-1)
ALPHA (12587-46-1)
BETA (12587-47-2)

BETA (12587-47-2)

Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)
Potassium-40 (13966-00-2)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)
Potassium-40 (13966-00-2)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Qualifier, RC

J, FR7

BD, FR3
BD, FR3
BD, FR3

J, FR7

0.069U, B

J, FR7
BD, FR3
BD, FR3

J, FR7

BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3
BD, FR3

BD, FR3




AR/COC: 613883, 613884, 613885

Page 2 of 3

Analytical Method

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

SW846 7470A

SW846 8260B DOE-AL

Sample ID
091350-033/CCBA-MW?2
091350-033/CCBA-MW?2
091350-033/CCBA-MW?2

091350-033/CCBA-MW?2

091345-009/CCBA-MW1
091345-017/CCBA-MW1
091347-009/CCBA-EB1
091347-009/CCBA-EB1
091347-017/CCBA-EB1
091347-017/CCBA-EB1
091349-009/CCBA-MW?2
091349-009/CCBA-MW?2
091349-017/CCBA-MW?2
091350-009/CCBA-MW?2
091350-009/CCBA-MW?2

091350-017/CCBA-MW?2

091345-024/CCBA-MW1
091347-024/CCBA-EB1
091349-024/CCBA-MW?2

091350-024/CCBA-MW?2

091345-009/CCBA-MW1
091347-009/CCBA-EB1
091349-009/CCBA-MW?2

091350-009/CCBA-MW?2

091347-001/CCBA-EB1

091352-001/CCBA-FB1

Analyte Name (CAS#)

Americium-241 (14596-10-2)

Cesium-137 (10045-97-3)

Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Sodium (7440-23-5)
Sodium (7440-23-5)
Calcium (7440-70-2)
Sodium (7440-23-5)
Calcium (7440-70-2)
Sodium (7440-23-5)
Copper (7440-50-8)
Sodium (7440-23-5)
Sodium (7440-23-5)
Copper (7440-50-8)
Sodium (7440-23-5)

Sodium (7440-23-5)

Tetryl (479-45-8)
Tetryl (479-45-8)
Tetryl (479-45-8)

Tetryl (479-45-8)

Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)

Mercury (7439-97-6)

Bromoform (75-25-2)

Bromodichloromethane (75-27-4)

Qualifier, RC
BD, FR3
BD, FR3
BD, FR3

BD, FR3

0.54U, B
uJ, D1
0.54U, B

uJ, D1
0.0023U, B2
J, D1

J, D1

0.0023U, B2

uJ, L3
uJ, L3
uj, L3

uJ, L3

UJ, B4
uJ, B4
UJ, B4

ulJ, B4

J, 13

3.3U, B2




AR/COC: 613883, 613884, 613885 Page 3 of 3

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
091352-001/CCBA-FB1 Chloroform (67-66-3) 3.8U, B2
091352-001/CCBA-FB1 Dibromochloromethane (124-48-1)  2.9U, B2

All other analyses met QC acceptance criteria; no further data should be qualified.
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with accepted procedures using methods EPA 9056 (anions by
ion chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA 314.0 (perchlorate), SM 2320B
(alkalinity), and EPA 9012B (total cyanide). Data were reported for all required analytes. Problems were
identified with the data package that results in the qualification of data.

1. Nitrate/Nitrite:
Nitrate/Nitrite was detected in the MB at a concentration > the MDL but < the PQL. The nitrate/nitrite
result for sample 289184-006 was a detect <5X the MB result and will be qualified ““0.069U,B” at 5X
the value of the MB (mg/L). The other associated sample results were either NDs or detects >5X the
MB and will not be qualified.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria.



Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

Anions:

In the EB, sample -018, associated with samples -032 and -045, chloride was detected at a
concentration > the PQL. The associated sample results were detects >5X the EB concentration and
will not be qualified.

Alkalinity:

In the MB and EB, total and bicarbonate alkalinity were detected at concentrations > the PQL.
However, blanks are not applicable for alkalinity and are not assessed for data validation. No
sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
All samples except sample -018 were diluted 10X for chloride and sulfate due to high
concentrations for this analysis.

Nitrate/Nitrite:
Samples -034 and -047 were diluted 10X due to high concentrations for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other QC
EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should

be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.



Reviewed by: David Schwent Date: 12/13/11




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Eight samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. Problems were identified with the data
package that result in the qualification of data.

1. The initial calibration %RSD for bromoform was >15% but <40%. The bromoform result for
sample 289184-015 was a detect and will be qualified “J,13.”” The other associated sample
results were NDs and no other calibration infractions occurred for this analyte. Therefore, the
associated sample results will not be qualified.

2. Inthe EB, sample -015, associated with samples -029, -042, and -056, chloroform;
bromodichloromethane; and dibromochloromethane were detected at concentrations > the PQL.
The chloroform; bromodichloromethane; and dibromochloromethane results for sample -056
were detects <5X the EB concentrations but > the PQL and will be qualified*“3.8U,B2,”
“3.3U,B2,” and “2.9U,B2”, respectively, at their reported values (ug/L). All other associated
sample results were NDs and will not be qualified.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times



The samples were analyzed within the prescribed holding times and properly preserved

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as noted
above in the summary section and as follows.

The calibration verification %Ds for 2-hexanone; carbon disulfide; and vinyl acetate were >20%
with a positive bias. All associated sample results were NDs and will not be qualified for the
calibration infraction.

The calibration verification %D for acetone was >20% but <40% with negative bias. The
associated sample results were NDs and no other calibration infractions occurred for this analyte.
Therefore, the associated sample results will not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the summary section and as
follows.

In the TB, sample -014, associated with sample -001, 2-butanone and chloroform were detected at
concentrations > the MDLs but < the PQLs. All associated sample results were NDs and will not be
qualified.

In the TB, sample -028, associated with sample -015, 2-butanone and chloroform were detected at
concentrations > the MDLs but < the PQLs. The 2-butanone result was an ND and will not be
qualified. The chloroform result was a detect >5X the TB result and will not be qualified.

In the TB, sample -055, associated with samples -029, -042, and -056, 2-butanone and chloroform
were detected at concentrations > the MDLs but < the PQLs. The chloroform result for sample
-056 was a detect >5X the TB result and will not be qualified. All other associated sample results
were NDs and will not be qualified.

In the EB, sample -015, associated with samples -029, -042, and -056, bromoform was detected at a
concentration > the MDL but < the PQL. The associated sample results were NDs and will not be
qualified.

In the FB, sample -056, associated with samples, -029 and -042 chloroform;
bromodichloromethane; and dibromochloromethane were detected at concentrations > the PQL.
However, it should be noted that the chloroform; bromodichloromethane; and
dibromochloromethane results for the FB have already been qualified NDs due to EB contamination
and, thus, do not affect the associated field sample results.

Surrogates



All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria except as follows.

The MS and MSD %Rs for carbon disulfide were > the UAL. The associated sample results were
NDs and will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria except as follows.

The LCS %R for carbon disulfide was > the UAL. The associated sample results were NDs and
will not be qualified.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other QC

TBs, EB, FB, and a field duplicate pair were submitted on the AR/COC(s). There are no
“required” review criteria for field duplicate analyses comparability; no data will be qualified as a
result. It should be noted that the EB on AR/COC# 613884 is associated with the samples on
AR/COCH# 613885.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/13/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: SVOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with accepted procedures using method EPA 8270C
(SVOCs). All compounds were successfully analyzed. No problems were identified with the
data package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times

The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as
follows.



The calibration verification %Ds for carbazole and p-nitroaniline were >20% but <40% with
negative bias. All associated sample results were NDs, and no other calibration infractions
occurred for these analytes. Therefore, the associated sample results will not be qualified.
Blanks

No target analytes were detected in the blanks.

Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other OC

EB and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should

be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/13/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: LC/MS/MS Organic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: High Explosives (HE)

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with accepted procedures using method EPA 8321A
Mod. (HE by LCMSMS). All compounds were successfully analyzed. Problems were identified
with the data package that result in the qualification of data.

1. The LCS %R for tetryl was < the LAL but >10%. The associated sample results were NDs and
will be qualified “UJ,L3.”

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times

The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.



Calibration

All initial and continuing calibration met QC acceptance criteria except as follows.

The calibration verification %Ds for 2,4,6-trinitrotoluene; 4-amino-2,6-dinitrotoluene; HMX;
PETN; RDX; and o-nitrotoluene were >20% with a positive bias. All associated sample results

were NDs and will not be qualified for the calibration infraction.

Reporting Limit Verification

All CRI recoveries met QC acceptance criteria except as follows.

The CRI %R for nitrobenzene was >130%. The associated sample results were NDs and will not
be qualified.

Blanks

No target analytes were detected in the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria except as noted above in the summary section.

Detection Limits/Dilutions

All detection limits were properly reported. According to laboratory procedure, all sample and QC
extracts were diluted 2X with HPLC grade water.

Other OC

EB and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/13/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 12, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Eight samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS
metals). Four samples were prepared and analyzed with approved procedures using methods EPA 6010B
(ICP metals) and EPA 7470A (CVAA mercury). Data were reported for all required analytes. Problems

were identified with the data package that result in the qualification of data.

1. ICP-MS metals:
Ca was detected in the MB at a concentration > the MDL but < the PQL. The Ca results for samples
289184-017 and -019 were detects <5X the MB result and will be qualified ““0.54U,B” at 5X the MB
value (mg/L). The other associated sample results were detects >5X the MB result and will not be
qualified.

Cu was detected in the EB, sample -017, associated with samples -031 and -044, at a concentration >
the MDL but < the PQL. The associated sample results were detects <5X the EB result and will be
qualified ““0.0023U,B2” at 5X the EB value (mg/L).

The serial dilution %D for Na was >10%. The Na results for samples -017 and -019 were NDs and will
be qualified “UJ,D1” due to poor serial dilution precision. The other associated sample results were
detects and will be qualified ““J,D1” due to poor serial dilution precision.



2. CVAA mercury:
Hg was detected in the ICB at a negative concentration with an absolute value > the MDL but < the

PQL. The associated sample results were NDs and will be qualified “UJ,B4.”

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.

ICP-MS Instrument Tune

All instrument tune requirements were met.
Calibration
All initial and continuing calibration met QC acceptance criteria.

Reporting Limit Verification

All CRA/CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

ICP-MS metals:
Sb was detected in the MB at a concentration > the MDL but < the PQL. The associated sample
results were NDs and will not be qualified.

In the EB, sample -017, associated with samples -031 and -044, Sb and Ca were detected at a
concentrations > the MDL but < the PQL. However, it should be noted that the Ca result for the EB
has already been qualified ND due to MB contamination and, thus, does not affect the associated
field sample results. The Sb sample results were NDs and will not be qualified.

In the EB, sample -019, associated with samples -033 and -046, Ca was detected at a concentration
>the MDL but < the PQL. However, it should be noted that the Ca result for the EB has already
been qualified ND due to MB contamination and, thus, does not affect the associated field sample
results.

ICP -MS Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.



ICP-MS metals:

It should be noted that the MS had Ca, Mg, and Na at concentrations >4X the analyte spike
concentrations and the MS %R for Ca, Mg, and Na did not meet QC acceptance criteria.
However, according to AOP criteria, Ca, Mg, and Na are not a required MS analytes. No sample
data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

ICP-MS metals:
Various samples were diluted 5X for Ca and Na due to over-range concentrations.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <5X. No sample data will be qualified as a result.

ICP Interference Check Sample (ICS A and AB)

Results of the ICS A and AB analyses were not evaluated because the concentrations of Al, Ca,
Fe, and Mg in the samples were < those in the ICS solutions. No sample data will be qualified as
a result.

ICP Serial Dilution

The serial dilution analyses met all QC acceptance criteria except as noted above in the summary
section.

Other OC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/13/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 9, 2011
To: File
From: Kevin Lambert
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 8 and 58 GW Characterization
AR/COC: 613883, 613884, and 613885
SDG: 289184

Laboratory: GEL

Project/Task: 98026.01.12

Analysis: RAD

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Four samples were prepared and analyzed with approved procedures using methods EPA 901.1
(gamma spec — short list), EPA 900.0 (gross alpha/beta), and HASL 300, U-02-RC Mod (Alpha
Spec U). Problems were identified with the data package that result in the qualification of data.

1. Gamma Spec:
All associated gamma spec results were either < the associated 2-sigma TPU or < the

associated MDA and will be qualified “BD,FR3.”

2. Gross Alpha/Beta:
The gross alpha and gross beta results for sample 289184-026 were either < the associated 2-
sigma TPU or < the associated MDA and will be qualified “BD,FR3.”

The gross alpha result for sample -012 and the gross beta result for sample -040 were <3X the
associated MDA and will be qualified “J,FR7.”

3. Alpha Spec U:
The U-233/234, U-235/236, and U-238 results for sample -027 were either < the associated 2-

sigma TPU or < the associated MDA and will be qualified “BD,FR3.”

The U-235/236 results for samples -013 and -054 were <3X the associated MDA and will be
qualified “J,FR7.”



Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Quantification

All quantification criteria were met except as noted above in the summary section.
Calibration

The case narratives stated that the instruments used were properly calibrated.

Blanks

No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.

Tracer/Carrier Recovery

All tracer/carrier recoveries met QC acceptance criteria except as follows.

Alpha Spec U:
The U-232 tracer %R for sample -027 was >10% but <50%. All associated sample results were

NDs and will not be qualified.

Matrix Spike (MS)

A MS met all QC acceptance criteria.

Laboratory Replicate

All replicate error ratio acceptance criteria were met.

Gross Alpha/Beta:
Since a replicate and MSD were performed for gross alpha/beta analysis, two measures of
precision were available. The MS/MSD pair was used to evaluate gross alpha/beta precision.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All required detection limits were met. No dilutions were required.



Other OC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613884 is associated with the samples on AR/COC# 613885.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/13/11
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Sample Findings Summary
AR/COC: 613879, 613880, 613881, 613882 Page 1 of 3
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
DOE EML HASL-300, U-02-RC
091340-035/0BS-EB1 Uranium-233/234 (N/A) BD, FR3
091340-035/0BS-EB1 Uranium-235/236 (13982-70-2) BD, FR3
091340-035/0BS-EB1 Uranium-238 (7440-61-1) BD, FR3
EPA 353.2
091337-018/0BS-MW?2 Nitrogen, Nitrate/Nitrite (N/A) 0.069U, B
EPA 900.0/SW846 9310
091340-034/0BS-EB1 ALPHA (12587-46-1) BD, FR3
091340-034/0BS-EB1 BETA (12587-47-2) BD, FR3
EPA 901.1
091335-033/0BS-MW1 Americium-241 (14596-10-2) BD, FR3
091335-033/0BS-MW1 Cesium-137 (10045-97-3) BD, FR3
091335-033/0BS-MW1 Cobalt-60 (10198-40-0) BD, FR3
091335-033/0BS-MW1 Potassium-40 (13966-00-2) R, 22
091337-033/0BS-MW?2 Americium-241 (14596-10-2) BD, FR3
091337-033/0BS-MW?2 Cesium-137 (10045-97-3) BD, FR3
091337-033/0BS-MW?2 Cobalt-60 (10198-40-0) BD, FR3
091337-033/0BS-MW?2 Potassium-40 (13966-00-2) J, FR7
091340-033/0BS-EB1 Americium-241 (14596-10-2) BD, FR3
091340-033/0BS-EB1 Cesium-137 (10045-97-3) BD, FR3
091340-033/0BS-EB1 Cobalt-60 (10198-40-0) BD, FR3
091340-033/0BS-EB1 Potassium-40 (13966-00-2) BD, FR3
091342-033/0BS-MW3 Americium-241 (14596-10-2) BD, FR3
091342-033/0BS-MW3 Cesium-137 (10045-97-3) BD, FR3
091342-033/0BS-MW3 Cobalt-60 (10198-40-0) BD, FR3
091342-033/0BS-MW3 Potassium-40 (13966-00-2) BD, FR3




AR/COC: 613879, 613880, 613881, 613882

Page 2 of 3

Analytical Method

SW846 3005/6020 DOE-AL

SW846 7470A

SW846 8270C

Sample ID
091343-033/0BS-MW3
091343-033/0BS-MW3
091343-033/0BS-MW3

091343-033/0BS-MW3

091335-009/0BS-MW1
091337-009/0BS-MW2
091337-009/0BS-MW2
091340-009/0BS-EB1
091340-009/0BS-EB1
091340-009/0BS-EB1
091340-017/0BS-EB1
091342-009/0BS-MW3
091342-009/0BS-MW3
091342-009/0BS-MW3
091343-009/0BS-MW3
091343-009/0BS-MW3

091343-009/0BS-MW3

091335-009/0BS-MW1
091337-009/0BS-MW2
091340-009/0BS-EB1

091342-009/0BS-MW3

091343-009/0BS-MW3

091335-002/0BS-MW1
091337-002/0BS-MW2
091340-002/0BS-EB1

091342-002/0BS-MW3

Analyte Name (CAS#)
Americium-241 (14596-10-2)
Cesium-137 (10045-97-3)
Cobalt-60 (10198-40-0)

Potassium-40 (13966-00-2)

Copper (7440-50-8)
Copper (7440-50-8)
Iron (7439-89-6)
Calcium (7440-70-2)
Copper (7440-50-8)
Iron (7439-89-6)
Calcium (7440-70-2)
Copper (7440-50-8)
Iron (7439-89-6)
Manganese (7439-96-5)
Copper (7440-50-8)
Iron (7439-89-6)

Manganese (7439-96-5)

Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)
Mercury (7439-97-6)

Mercury (7439-97-6)

4-Nitrophenol (100-02-7)
4-Nitrophenol (100-02-7)
4-Nitrophenol (100-02-7)

4-Nitrophenol (100-02-7)

Qualifier, RC
BD, FR3
BD, FR3
BD, FR3

BD, FR3

0.0019U, B
0.0019U, B
0.24U, B
0.59U, B
0.0019y, B
0.24U, B
0.59U, B
0.0019U, B
0.24U, B
0.0053U, B2
0.0019U, B
0.24U, B

0.0053U, B2

uJ, B4
uJ, B4
uJ, B4
ulJ, B4

uJ, B4

uJ, L3
uJ, L3
uJ, L3

uJ, L3




AR/COC: 613879, 613880, 613881, 613882 Page 3 of 3

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC

091343-002/0BS-MW3 4-Nitrophenol (100-02-7) uJ, L3

All other analyses met QC acceptance criteria; no further data should be qualified.




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Five samples were prepared and analyzed with accepted procedures using methods EPA 7196A (hexavalent
chromium), EPA 9056 (anions by ion chromatography), EPA 353.2 (nitrate/nitrite by Cd reduction), EPA
314.0 (perchlorate), SM 2320B (alkalinity), and EPA 9012B (total cyanide). Data were reported for all
required analytes. Problems were identified with the data package that results in the qualification of data.

1. Nitrate/Nitrite:
Nitrate/Nitrite was detected in the MB at a concentration > the MDL but < the PQL. The nitrate/nitrite
result for sample 288686-066 was a detect <5X the MB result and will be qualified ““0.069U,B” at 5X
the value of the MB (mg/L). The other associated sample results were either NDs or detects >5X the
MB and will not be qualified.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss the
data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved except as
follows.



Hexavalent Chromium:
The 24-hour HT for sample -004 was exceeded by one minute. Based on professional judgment,
the associated sample result was not qualified due to this minor HT infraction.

Calibration
All initial and continuing calibration met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

Anions:

In the EB, sample -005, associated with samples -020 and -034, chloride was detected at a
concentration > the PQL. The associated sample results were detects >5X the EB concentration and
will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

Laboratory Replicate

The replicate met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

Anions:
All samples except sample -005 were diluted 5X for chloride and sulfate due to high
concentrations for this analysis.

Nitrate/Nitrite:
Samples -022, -036, and -051 were diluted 10X due to high concentrations for this analysis.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the sample that were <5X. No sample data will be qualified as a result.

Other OC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.



No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: VOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary
Ten samples were prepared and analyzed with accepted procedures using method EPA 8260B
(VOCs). All compounds were successfully analyzed. No problems were identified with the data

package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times
The samples were analyzed within the prescribed holding times and properly preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as
follows.



The calibration verification %D for vinyl acetate was >20% with a positive bias. All associated
sample results were NDs and will not be qualified for the calibration infraction.

The calibration verification %D for acetone was >20% but <40% with negative bias. The
associated sample results were NDs, and no other calibration infractions occurred for this analyte.
Therefore, the associated sample results will not be qualified.

Blanks

No target analytes were detected in the blanks except as follows.

In the EB, sample 288686-001, associated with samples -016 and -030, bromodichloromethane;
chloroform; and dibromochloromethane were detects at concentrations > the PQL. All associated
sample results were NDs and will not be qualified.

In the FB, sample -075, associated with sample -060, bromodichloromethane; chloroform; and

dibromochloromethane were detects at concentrations > the PQL. All associated sample results
were NDs and will not be qualified.

Surrogates
All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria except as follows.

The MS and/or MSD %Rs for 1,2-dichloropropane; carbon disulfide; and vinyl acetate were > the
UALs. All associated sample results were NDs and will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria except as follows.

The LCS %R for carbon disulfide was > the UAL. The associated sample results were NDs and
will not be qualified.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.



Other QC
TBs, EB, FB, and a field duplicate pair were submitted on the AR/COC(s). There are no
“required” review criteria for field duplicate analyses comparability; no data will be qualified as a

result. It should be noted that the EB on AR/COC# 613881 is associated with the samples on
AR/COCH# 613882.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: SVOCs

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Five samples were prepared and analyzed with accepted procedures using method EPA 8270C
(SVOCs). All compounds were successfully analyzed. Problems were identified with the data
package that result in the qualification of data.

1. The LCS %R for 4-nitrophenol was < the LAL but >10%. The associated sample results were
NDs and will be qualified “UJ,L3.”

Data are acceptable and reported QC measures appear to be adequate. The following sections
discuss the data review and validation.

Holding Times

The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.



Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as
follows.

The calibration verification %Ds for 4-nitrophenol; benzo(k)fluoranthene; butylbenzylphthalate;
carbazole; hexachlorocyclopentadiene; pyrene; bis(2-chloroethyl)ether; bis(2-
chloroisopropyl)ether; bis(2-ethylhexyl)phthalate; m-nitroaniline; o-nitroaniline; and p-
nitroaniline were >20% but <40% with negative bias. All associated sample results were NDs,
and no other calibration infractions occurred for these analytes. Therefore, the associated sample
results will not be qualified.

Blanks

No target analytes were detected in the blanks.
Surrogates
All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria except as noted above in the summary section.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TI1Cs)

TIC reports were not required.

Other OC

EB and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: High Explosives (HE)

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evaluated using SNL/NM SMO AOP 00-03 Rev 3.

Summary

Five samples were prepared and analyzed with accepted procedures using method EPA 8321A
Mod. (HE by LCMSMS). All compounds were successfully analyzed. No problems were
identified with the data package that result in the qualification of data.

Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times

The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

Instrument Tune

All instrument tune requirements were met.
Calibration

All initial and continuing calibration met QC acceptance criteria.



Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. According to laboratory procedure, all sample and QC
extracts were diluted 2X with HPLC grade water.

Other QC

EB and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11




NG\

ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 8, 2011
To: File
From: Kevin Lambert
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: Metals

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Ten samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS
metals). Five samples were prepared and analyzed with approved procedures using methods EPA 6010B
(ICP metals) and EPA 7470A (CVAA mercury). Data were reported for all required analytes. Problems
were identified with the data package that result in the qualification of data.

1. ICP-MS metals:
Ca, Cu, and Fe were detected in the MB at concentrations > the MDL but < the PQL. The Ca results for
samples 288686-003 and -006 were detects <5X the MB result and will be qualified “0.59U,B” at 5X
the MB value (mg/L). All Cu results were detects <5X the MB result and will be qualified
*0.0019U,B” at 5X the MB value (mg/L). The Fe results for sample -003, -018, -032, and -062 were
detects <5X the MB result and will be qualified “0.24U,B” at 5X the MB value (mg/L). All other
associated sample results were detects >5X the MB result and will not be qualified.

Mn was detected in the EB, sample -003, associated with samples -018 and -032, at a concentration >
the MDL but < the PQL. The associated sample results were detects <5X the EB result and will be
qualified ““0.0053U,B2” at 5X the EB value (mg/L).

2. CVAA mercury:
Hg was detected in the CCB at a negative concentration with an absolute value > the MDL but < the

PQL. The associated sample results were NDs and will be qualified “UJ,B4.”



Data are acceptable and reported QC measures appear to be adequate. The following sections discuss
the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.

ICP-MS Instrument Tune

All instrument tune requirements were met.
Calibration
All initial and continuing calibration met QC acceptance criteria.

Reporting Limit Verification

All CRA/CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks except as noted above in the summary section and
as follows.

ICP-MS metals:
Sb and U were detected in the CCB at concentrations > the MDL but < the PQL. All associated
sample results were either NDs or detects >5X the CCB results and will not be qualified.

Sb and U were detected in the MB at concentrations > the MDL but < the PQL. All associated
sample results were either NDs or detects >5X the MB results and will not be qualified.

In the EB, sample -006, associated with samples -021 and -035, Ca was detected at a concentration
> the MDL but < the PQL. However, it should be noted that the Ca result for the EB has already
been qualified ND due to MB contamination and, thus, does not affect the associated field sample
results.

In the EB, sample -003, associated with samples -018 and -032, Ca, Fe, and Tl were detected at a
concentrations > the MDL but < the PQL and Cu was detected at a concentration > the PQL.
However, it should be noted that the Ca, Cu, and Fe results for the EB have already been qualified
ND due to MB contamination and, thus, do not affect the associated field sample results. The TI
sample results were NDs and will not be qualified.

ICP -MS Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.



ICP-MS metals:

It should be noted that the MS had Ca, Mg, and Na at concentrations >4X the analyte spike
concentrations and the MS %R for Ca, Mg, and Na did not meet QC acceptance criteria.
However, according to AOP criteria, Ca, Mg, and Na are not a required MS analytes. No sample
data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. No samples were diluted except as follows.

ICP-MS metals:
Various samples were diluted 10X for Ca and Na due to over-range concentrations.

All associated batch QC samples were analyzed at dilution factors that resulted in relative dilution
factors to the samples that were <5X. No sample data will be qualified as a result.

ICP Interference Check Sample (ICS A and AB)

Results of the ICS A and AB analyses were not evaluated because the concentrations of Al, Ca,
Fe, and Mg in the samples were < those in the ICS solutions. No sample data will be qualified as
a result.

ICP Serial Dilution

The serial dilution analyses met all QC acceptance criteria.

Other QC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.

No other specific issues that affect data quality were identified.

Reviewed by: David Schwent Date: 12/09/11
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ANALYTIGAL QUALITY ASSOCIATES, ING.

616 Maxine NE
Albuquerque, NM 87123
505-299-5201

www.aqainc.net

Memorandum
Date: December 6, 2011
To: File
From: Kevin Lambert
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 68 GW Characterization
AR/COC: 613879, 613880, 613881, and 613882
SDG: 288686

Laboratory: GEL

Project/Task: 98026.01.13

Analysis: RAD

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM ER Project AOP 00-03 Rev 3.

Summary

Five samples were prepared and analyzed with approved procedures using methods EPA 901.1
(gamma spec — short list), EPA 900.0 (gross alpha/beta), and HASL 300, U-02-RC Mod (Alpha
Spec U). Problems were identified with the data package that result in the qualification of data.

1. Gamma Spec:
The K-40 result for sample 288686-056 was X-flagged by the laboratory due to peak not

meeting identification criteria and will be qualified “R,Z2.”

All associated gamma spec results that were either < the associated 2-sigma TPU or < the
associated MDA will be qualified “BD,FR3.”

The K-40 result for sample -071 was <3X the associated MDA and will be qualified
“J,FR7.”

2. Gross Alpha/Beta:
The gross alpha and gross beta results for sample -013 were either < the associated 2-sigma
TPU or < the associated MDA will be qualified “BD,FR3.”

3. Alpha Spec U:
The U-233/234, U-235/236, and U-238 results for sample -014 were either < the associated 2-

sigma TPU or < the associated MDA will be qualified “BD,FR3.”



Data are acceptable, except as noted above, and reported QC measures appear to be adequate. The
following sections discuss the data review and validation.

Holding Times and Preservation

The samples were analyzed within the prescribed holding times and properly preserved.
Quantification

All quantification criteria were met except as noted above in the summary section.
Calibration

The case narratives stated that the instruments used were properly calibrated.

Blanks

No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.

Tracer/Carrier Recovery

All tracer/carrier recoveries met QC acceptance criteria.

Matrix Spike (MS)

A MS met all QC acceptance criteria.

Laboratory Replicate

All replicate error ratio acceptance criteria were met.

Gross Alpha/Beta:
Since a replicate and MSD were performed for gross alpha/beta analysis, two measures of
precision were available. The MS/MSD pair was used to evaluate gross alpha/beta precision.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All required detection limits were met. No dilutions were required.

Other OC

EBs and a field duplicate pair were submitted on the AR/COC(s). There are no “required” review
criteria for field duplicate analyses comparability; no data will be qualified as a result. It should
be noted that the EB on AR/COC# 613881 is associated with the samples on AR/COC# 613882.

No other specific issues that affect data quality were identified.



Reviewed by: David Schwent Date: 12/13/11




Well Name: CTF-MW2 Drilling Contractor: WDC INC.

Project Name: OU 1295 MON. WELLS Drilling Method: ARCH, AIR ROTARY

NMOSE Well File Code: RG-90065, Point of Diversion: 6 Borehole Depth (FBGS): 190

Owner Name: SNL/NM Casing Depth (FBGS): 135

Date Drilling Started: 8/17/2001 Geo Location: ~1.5 MILES E. OF TAlll

Date Well Dev. Completed: 8/18/2001 Completion Zone: REGIONAL GROUNDWATER
Completion Formation: PRE-CAMBRIAN GRANITE

Completion Data Measured Depths (FBGS)
Survey Date: 10/4/2001

Surveyed By: ALBQ. SURVEYING CO. (ASC) Casing Stickup: 3
State Plane Coordinates: NAD 83 Interval Material Start Stop Length ID/OD (in.)
(X) Easting: 1562050.61
(¥) Northing: 1448244.50 [/BoreHoLE \ o |10 [0 [/9.625
Il cAsinG |scCHEDULEBOPVC [0 135 [135 [5/55
O] GrRouT/BACKFILL [BENTONITEGROUT [1 [71 |70
Protective Casing: 5578.92 ] seaL |3/8" BENTONITE CHIP[71  [o4  [23
Top of Inner Well Casing:  5578.60 [F] SECONDARY PACK _ [#2/12 MONTERREY S |94 105 |11
Concrete Pad: 5575.90 [ [PRIMARY PACK [#3 MONTERREY SAN [105  [135  [30
Ground Surface: 55756 ] screen [SCHEDULE 80 PVC  [110 [130 |20
[ sump |SCHEDULEBOPVC 130 (135 |5

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 41.87

Date Intiial Depth Measured:

Last Measured Water 5534.85
Elevation (FAMSL):
Date Last Measured: 1/10/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 07-SEP-11
Date Printed from EDMS: 2/29/2012 12:48:00 PM

Comments:

0"-110" DRILLED W/ ARCH, 110"-190" DRILLED W/ AIR
ROTARY W/ DOWN HOLE HAMMER, HOLE UNCASED
CAVED IN 135"-190". 1/1/11 - ORIGINAL STATE PLANE
FEET NAD27/NGVD29 SURVEY COORDINATES HAVE
BEEN RE-PROJECTED IN STATE PLANE FEET
NAD83/NAVD88 COORDINATES. 9/7/11 - WELL WAS
REDEVELOPED ON 9/3/11.

S
—




Well Name: CTF-MW3

Project Name: OU 1295 MON. WELLS
NMOSE Well File Code: RG-90065, Point of Diversion: 7
Owner Name: SNL/NM

Date Drilling Started: 8/18/2001

Date Well Dev. Completed: 8/21/2001

Survey Data

Survey Date: 10/4/2001

Surveyed By: ALBQ. SURVEYING CO. (ASC)
State Plane Coordinates: NAD 83

(X) Easting: 1559709.04

(Y) Northing: 1446826.68

Surveyed Evaluations (FAMSL) NAVD 88
Protective Casing: 5523.29

Top of Inner Well Casing: 5522.82

Concrete Pad: 5520.15

Ground Surface: 5519.8

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 296.58

Date Intiial Depth Measured:

Last Measured Water 5216.00
Elevation (FAMSL):
Date Last Measured: 1/10/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 12-APR-2011
Date Printed from EDMS: 2/29/2012 12:49:07 PM

Comments:

0'-29' DRILLED W/ ARCH, 29'-420' DRILLED W/ AIR
ROTARY W/ DOWN HOLE HAMMER (UNCASED)

1/1/11 - ORIGINAL STATE PLANE FEET NAD27/NGVD29
SURVEY COORDINATES HAVE BEEN RE-PROJECTED
IN STATE PLANE FEET NAD83/NAVD88 COORDINATES

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC INC.

ARCH, AIR ROTARY

430

365

~4000'E. OF TA Il

REGIONAL GROUNDWATER
PRE-CAM GRANITE & QUARTZITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 3.1

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o a0 [a30 [/8s
Il cAsinG |SCHEDULEBOPVC [0 [365 [365 [5/55
O] GrRouT/BACKFILL [BENTONITEGROUT [1  [315 [314
] seaL |3/8" BENTONITE CHIP [315  [330.5 [15.5
[ SECONDARY PACK  [#2/12 MONTERREY S [330.5 [334.5 |4
[ PRIMARY PACK #3 MONTERREY SAN [334.5 [367 [32.5
B screen |[SCHEDULE 80 PVC  [340 (360 |20
[ sump |SCHEDULEBOPVC (360 (365 |5
& Pruceack [#2/112 MONTERREY S [367 [382 [15
@ PLucBAack [BENTONITE GROUT [382 [430 |63



Well Name: CYN-MW6 Drilling Contractor: WTER DEVELOPMENT CORP.

Project Name: BURN SITE GROUNDWATE Drilling Method: AIR ROTARY AND ARCH

NMOSE Well File Code: RG-90065, Point of Diversion: 26 Borehole Depth (FBGS): 165

Owner Name: SNL/NM Casing Depth (FBGS): 161.69

Date Drilling Started: 12/7/2005 Geo Location: LURANCE CANYON

Date Well Dev. Completed: 12/9/2005 Completion Zone: BEDROCK AQUIFER
Completion Formation: PHYLLITE

Completion Data Measured Depths (FBGS)
Survey Date: 8/18/2010

Surveyed By: STEPHEN TOLER Casing Stickup: 2.7
State Plane Coordinates: NAD 83 Interval Material Start Stop Length ID/OD (in.)
(X) Easting: 1592563.70
(Y) Northing: 1457170.60 [ sorerione | o i fiss
Il cAsinG |SCHEDULEBOPVC [0 [161.7 [1617 [/55
O] GrRouT/BACKFILL [BENTONITEGROUT 1 [122:6 [122.6
Protective Casing: 6343.74 [F] [BETNONTONITE CHIP S [HYDRATED BENTONI [122.6 |13L5 [8.9
Top of Inner Well Casing:  6343.37 [=] PRIMARY FILTER PACK [10/20 SILICASAND _ |136.6 1415 |4.9
Concrete Pad: 6340.76 -] [PRIMARY FILTER PACK [10/20 SILICASAND  [141.5 [162 [205
Ground Surface: 6340.5 ] screen [SCHEDULE 80 PVC  [1415 [161.3 [19.8 /55
[ sump |SCHEDULE B0 PVC  [161.3 [161.7 [0.4
[E sLouGH PLUG BACK | l162 [165 [3.3

Initial Depth to Water (FBGS): 136.75

Date Intiial Depth Measured:

Last Measured Water 6189.39
Elevation (FAMSL):
Date Last Measured: 1/19/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 06-APR-2011
Date Printed from EDMS: 2/29/2012 1:22:33 PM

Comments:

NO SUMP INSTALLED IN WELL. NO WATER
DETECTED DURING DRILLING. DUST DISCHARGE
CHANGE AT 138.5 FBGS. AT 155 FTLET WELL STAND
1 HR., WATER ROSE TO 146 FT. NO WATER
OBSERVED DURING DRILLING FROM 155-165 FT.




Well Name:
Project Name:
NMOSE Well File Code:

Owner Name:

Date Drilling Started:

Date Well Dev. Completed:
Survey Date: 3/29/2011

Surveyed By:

TAV-MW11

TA-V GROUNDWATER

RG-90065, POINT OF DIVERSION: 113
SNL/NM

11/9/2010

11/19/2010

SURVEYING CONTROL, INC.

State Plane Coordinates: NAD 83

(X) Easting:
(Y) Northing:

Surveyed Evaluations (FAMSL) NAVD 88

5440.39
5440.12
5440.39

Protective Casing:

Top of Inner Well Casing:
Concrete Pad:

Ground Surface:

Calculated Depths and Elevations

Initial Depth to Water (FBGS):
Date Intiial Depth Measured:

Last Measured Water
Elevation (FAMSL):

Date Last Measured:

Miscellaneous Information

0.01

Screen Slot Size (in.):
Date Updated: 09-JUN-11
Date Printed from EDMS:

Comments:

BOREHOLE DIAMETER IS 11.75 IN. 0 TO 200 FBGS
AND 9.625 IN. FROM 200 TO 542 FBGS.

1555289.81
1454943.33

2/29/2012 1:58:32 PM

517.06

4923.07

1/10/2012

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER
542

537

TECH AREA V ON KAFB
ALLUVIAL FAN FACIES

SANTA FE

Completion Data Measured Depths (FBGS)

Casing Stickup: -0.3
Interval Material Start Stop Length ID/OD (in.)

[/BoreHoLE \ o 542 542

Il cAsinG |SCHEDULEBOPVC [0 537 [537  [4.75/55
O] GrRouT/BACKFILL [BENTONITE,.CONCRE [0 [470  [470

] seaL |3/8 IN. BENT. CHIPS  [470 [502  [32

[ sECONDARY PACK  [#60 SILICASAND  [502  [507 |5

[ PRIMARY PACK #20-40 SILICA SAND [507  [542  [35

B screen |SCHEDULE8OPVC [512 532 [20  4.75/55
[ sump \ |s32 |s37 s

& PLuG BACK \

#20-40 SILICASAND [537 [542 |5




Well Name: TAV-MW12

Project Name: TAV-V GROUNDWATER

NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 114
Owner Name: SNL/NM

Date Drilling Started: 11/3/2010

Date Well Dev. Completed: 11/16/2010

Survey Data

Survey Date: 3/29/2011

Surveyed By: SURVEYING CONTROL, INC.
State Plane Coordinates: NAD 83

(X) Easting: 1554808.97

(Y) Northing: 1454429.88

Surveyed Evaluations (FAMSL) NAVD 88
Protective Casing: 5436.06

Top of Inner Well Casing: 5435.72

Concrete Pad: 5433.14

Ground Surface: 5432.9

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 510.22

Date Intiial Depth Measured:

Last Measured Water 4922.09
Elevation (FAMSL):
Date Last Measured: 1/10/2012

Miscellaneous Information

Screen Slot Size (in.): 0.01
Date Updated: 09-JUN-11
Date Printed from EDMS: 2/29/2012 2:00:52 PM

Comments:

BOREHOLE DIAMETER IS 11.75 IN. 0 TO 220 FBGS
AND 9.625 IN. FROM 220 TO 537 FBGS.

Drilling Contractor: WDC EXPLORATION & WELLS
Drilling Method: AIR ROTARY CASING HAMMER
Borehole Depth (FBGS): 537

Casing Depth (FBGS): 532

Geo Location: TECH AREA V ON KAFB
Completion Zone: ALLUVIAL FAN FACIES
Completion Formation: SANTA FE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.8

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o |s37 [s37
Il cAsinG |SCHEDULEBOPVC [0 532 [532  [4.75/55
O] GrRouT/BACKFILL [BENTONITE,.CONCRE [0 [464 [464
] seaL |3/8 INBENT. CHIPS  [464 [497 33
[ SECONDARY PACK  [#60 SILICASAND  [497 [502 |5
[ PRIMARY PACK #20-40 SILICA SAND [502  [537  [35
B screen |SCHEDULE8OPVC [507 527 [20  4.75/55
[ sump \ |s27 |s32 s
& PLuG BACK [20-40 SILICASAND  [532  [s37 |5




Well Name:
Project Name:
NMOSE Well File Code:

TAV-MW13
TA-V GROUNDWATER
RG-90065, POINT OF DIVERSION: 115

Owner Name: SNL/NM
Date Drilling Started: 10/21/2010
Date Well Dev. Completed: 11/12/2010
Survey Date: 3/29/2011

Surveyed By:

SURVEYING CONTROL, INC.

State Plane Coordinates: NAD 83

(X) Easting:
(Y) Northing:

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing:

Top of Inner Well Casing:
Concrete Pad:

Ground Surface:

Calculated Depths and Elevations

Initial Depth to Water (FBGS):
Date Intiial Depth Measured:

Last Measured Water
Elevation (FAMSL):

Date Last Measured:

Miscellaneous Information

Screen Slot Size (in.): 0.02

Date Updated: 09-JUN-11
Date Printed from EDMS:

Comments:

BOREHOLE DIAMETER IS 11.75 IN. 0 TO 320 FBGS
AND 9.625 IN. FROM 320 TO 597 FBGS.

1553390.72
1455391.70

2/29/2012 2:01:44 PM

5409.40
5409.02
5406.23
5406.0

491.01

4914.39

1/5/2012

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER
597

550

TECH AREA V ON KAFB
ALLUVIAL FAN FACIES

SANTA FE

Completion Data Measured Depths (FBGS)

Casing Stickup: 3

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o [|s97 [s97
|SCHEDULE8OPVC [0 550 [550  [4.75/5.5

Il cAsinG

[ GRouT/BACKFILL

[BENTONITE.CONCRE [0 [475 475

E seaL

3/8 IN. BENT. CHIPS  [475 [515 |40

[} seconpaRY PACK

|#60 SILICA SAND |s15 |s20 |5

[ PrRIMARY PACK

[#10-20 SILICA SAND [520  [557  [37

E] screen

|SCHEDULE 80 PVC  [525 545

|20 475155

[ sump \

|s45 |s50 |5

[ PLuc BACK

|3/8IN. BENT. CHIPS  [557 [597 40




Well Name: TAV-MW 14

Project Name: TA-V GROUNDWATER

NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 116
Owner Name: SNL/NM

Date Drilling Started: 10/22/2010

Date Well Dev. Completed: 11/9/2010

Survey Data

Survey Date: 3/29/2011

Surveyed By: SURVEYING CONTROL, INC.
State Plane Coordinates: NAD 83

(X) Easting: 1555140.59

(Y) Northing: 1454584.97

Surveyed Evaluations (FAMSL) NAVD 88
Protective Casing: 5441.96

Top of Inner Well Casing: 5441.52

Concrete Pad: 5438.98

Ground Surface: 5438.6

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 516.80

Date Intiial Depth Measured:

Last Measured Water 4921.17
Elevation (FAMSL):
Date Last Measured: 1/10/2012

Miscellaneous Information

Screen Slot Size (in.): 0.01
Date Updated: 09-JUN-11
Date Printed from EDMS: 2/29/2012 2:02:32 PM

Comments:

BOREHOLE DIAMETER IS 11.75 IN. 0 TO 220 FBGS
AND 9.625 IN. FROM 220 FBGS TO 549 FBGS.

Drilling Contractor: WDC EXPLORATION & WELLS

Drilling Method: AIR ROTARY CASING HAMMER
Borehole Depth (FBGS): 549

Casing Depth (FBGS): 538

Geo Location: TECH AREA V ON KAFB
Completion Zone: ALLUVIAL FAN FACIES
Completion Formation: SANTA FE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.9

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o |s49 540
Il cAsinG lpvc o [s38 |[s38 [475/55
O] GrRouT/BACKFILL [BENTONITE,CONCRE [0 [465 [465
] seaL [BAROID HOLE PLUG [465 [500 [35
[ SECONDARY PACK  [#60 SILICASAND  [500 [505 |5
[ PRIMARY PACK |#20-40 SILICA SAND [505  [545 |40
B screen |SCHEDULE8OPVC [512 532 [20  4.75/55
[ sump \ |s32 |s37 s
& PLuG BACK [20-40SILICASAND  [537 [s549 (12




Well Name: CCBA-MW1
Project Name:

NMOSE Well File Code:
Owner Name: SNL/NM
Date Drilling Started: 8/12/2011

Date Well Dev. Completed: 9/1/2011

Survey Data

Survey Date:
Surveyed By:

9/15/2011

SURVEYING CONTROL, INC.
State Plane Coordinates: NAD 83

(X) Easting: 1575293.87

(Y) Northing: 1456510.33

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing: 5902.90
Top of Inner Well Casing: 5902.34
Concrete Pad: 5900.49
Ground Surface: 5899.9

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 62.00

Date Intiial Depth Measured: 12-AUG-11
Last Measured Water 5854.40
Elevation (FAMSL):

Date Last Measured: 1/13/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 26-OCT-11

Date Printed from EDMS: 2/29/2012 12:44:49 PM

Comments:

WELL INSTALLED IN UNCONSOLIDATED ALLUVIUM

(SLOUGHING ZONE OF SAND, GRAVELS, AND

COBBLES) AND POSSIBLY UNDERLYING WEATHERED

QUARTZITE BEDROCK. SATURATED CUTTINGS
ENCOUNTERED AT 62 FEET BGS.

ENV. RESTORATION
RG-90065, POINT OF DIVERSION: 117

S

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION AND WELLS

AIR ROTARY CASING HAMMER

90

85

COYOTE CANYON BLAST AREA
ALLUVIUM-SAND, GRAVEL, COBBLES
& POSSIBLY WEATHERED BEDROCK

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.5

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o Jeo oo /9.63
Il cAsinG |scHEDULEBOPVC [0 [85 [85  [47/55
3 seaL [BENTONITECHIPS [0 |50  [50
[ SECONDARY PACK  [#60 SAND lso |55 s
[ PRIMARY PACK [#10-20 SAND |ss |8 33

B screen |sCHEDULEBOPVC [60 [s0 [20  [47/55
] sump |SCHEDULEBOPVC [80 85 |5 47155
[ stoucH \ lss8 |0 |2



Well Name:
Project Name:
NMOSE Well File Code:

Owner Name:

Date Drilling Started:

Date Well Dev. Completed:
Survey Date: 9/15/2011

Surveyed By:

CCBA-MW2

ENV. RESTORATION

RG-90065, POINT OF DIVERSION: 118
SNL/NM

8/14/2011

8/31/2011

SURVEYING CONTROL, INC.

State Plane Coordinates: NAD 83

(X) Easting:
(Y) Northing:

Surveyed Evaluations (FAMSL) NAVD 88

5939.80
5939.28
5937.54
5937.0

Protective Casing:

Top of Inner Well Casing:
Concrete Pad:

Ground Surface:

Calculated Depths and Elevations

Initial Depth to Water (FBGS):

Date Intiial Depth Measured:

Last Measured Water
Elevation (FAMSL):

Date Last Measured:

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 08-NOV-11
Date Printed from EDMS:

Comments:

GROUNDWATER PRODUCED FROM FRACTURED
GRANITE, POSSIBLY FROM 100 TO 103 FEET BGS
AND FROM 115 TO 117 FEET BGS. INCREASED
DRILLING RATE IN THOSE ZONES. VIDEO LOGGING
THROUGH MODERATELY CLOUDY WATER WAS

INCONCLUSIVE.

1575881.78
1457831.88

2/29/2012 12:46:50 PM

100.00
15-AUG-11

5867.87

1/13/2012

L

W W
L .

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION AND WELLS
ARCH AND AIR ROTARY

123

123

COYOTE CANYON BLAST AREA
FRACTURED GRANITE AND GNEISS
PRECAMBRIAN GRANITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.3

Interval Material Start Stop Length ID/OD (in.)
Il cAsinG |scHEDULEBOPVC [0 [123 [123 [47/55
[ BoreHOLE \ o [123 [123 /85
3 seaL [BENTONITECHIPS [0 88 |88
[ SECONDARY PACK  [#60 SAND EREERE
[ PRIMARY PACK [#10-20 SAND |93 123 [s0
B screen |sSCHEDULEBOPVC [98 [118 [20  [47/55
] sump |SCHEDULE8OPVC [118 (123 |5 47155




OBS-MW1
ENV. RESTORATION
RG-90065, POINT OF DIVERSION: 119

Well Name:
Project Name:
NMOSE Well File Code:

Owner Name: SNL/NM
Date Drilling Started: 8/8/2011
Date Well Dev. Completed: 8/31/2011
Survey Date: 9/15/2011

SURVEYING CONTROL, INC.

State Plane Coordinates: NAD 83
(X) Easting: 1573586.47
(Y) Northing: 1440544.62

Surveyed Evaluations (FAMSL) NAVD 88

Surveyed By:

Protective Casing: 5871.94
Top of Inner Well Casing: 5871.42
Concrete Pad: 5869.78
Ground Surface: 5869.1

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 135.00
Date Intiial Depth Measured: 08-AUG-11
Last Measured Water 5799.23
Elevation (FAMSL):

Date Last Measured: 1/9/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 08-NOV-11

Date Printed from EDMS: 2/29/2012 1:26:15 PM

Comments:

GROUNDWATER PRODUCED FROM FRACTURED
GRANITE AT 135 TO 155 FEET BGS IN ZONE OF
INCREASED DRILLING RATE. NO SIGNIFICANT
FRACTURES WERE VISIBLE IN THIS ZONE ON THE
VIDEO LOG, BUT THE MODERATELY CLOUDY WATER
LIMITED VISIBILITY.

...

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):
Casing Depth (FBGS):

Geo Location:
Completion Zone:

Completion Formation:

WDC EXPLORATION AND WELLS
ARCH AND AIR ROTARY

165

160

OLD BURN SITE (SWMU 68)
FRACTURED GRANITE
PRECAMBRIAN GRANITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.3

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o |5 [1e5 [/85
Il cAsinG |scHEDULEBOPVC [0 [160 (160 [47/55
O srout |GRoUT o [s9 [s9
] seaL [BENTONITECHIPS  [59  [124 65
[ sEcoNDARY PACK  [#10-20 SAND 124 126 |2
[ SECONDARY PACK  [#60 SAND 126|130 |4
[ PRIMARY PACK [#10-20 SAND 130 [161 [31
B |screen |SCHEDULEBOPVC [135 [155 |20 47155
] sump |SCHEDULE 80 PVC  |155 160 |5 47155
[ sLoucH \ |t61 165 [4



Well Name: OBS-MW?2

Project Name: ENV. RESTORATION

NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 120
Owner Name: SNL/NM

Date Drilling Started: 8/3/2011

Date Well Dev. Completed: 8/30/2011

Survey Data

Survey Date: 9/15/2011

Surveyed By: SURVEYING CONTROL, INC.
State Plane Coordinates: NAD 83

(X) Easting: 1573323.37

(Y) Northing: 1440379.22

Surveyed Evaluations (FAMSL) NAVD 88
Protective Casing: 5863.70

Top of Inner Well Casing: 5863.16

Concrete Pad: 5861.38

Ground Surface: 5860.8

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 240.00

Date Intiial Depth Measured: 05-AUG-11
Last Measured Water 5687.88
Elevation (FAMSL):

Date Last Measured: 1/9/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 08-NOV-11
Date Printed from EDMS: 2/29/2012 1:27:17 PM

Comments:

WELL DRILLED IN PROBABLE FAULT ZONE. VIDEO

LOGGING OF BOREHOLE SHOWED SIGNIFICANT

FLOW OF GROUNDWATER AT 240 TO 251 FEET BGS,

MOST LIKELY IN FRACTURED INTERVAL OF
CLAYSTONE AND CONGLOMERATE.

Drilling Contractor: WDC EXPLORATION AND WELLS
Drilling Method: ARCH AND AIR ROTARY

Borehole Depth (FBGS): 325

Casing Depth (FBGS): 259

Geo Location: OLD BURN SITE (SWMU 68)
Completion Zone: CLAYSTONE/CONGLOMERATE
Completion Formation: PENNSYLVANIAN SANDIA FORMATION

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.4

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o |25 [s25 [i8s
Il cAsinG |SCHEDULEBOPVC [0 [259 (259  [47/55
O srout |GRoUT o [160 [160
] seaL [BENTONITECHIPS  [160 [225 65
[ sEcoNDARY PACK  [#10-20 SAND |225 |227 |2
[ SECONDARY PACK  [#60 SAND |227 228 |1
[ PRIMARY PACK [#10-20 SAND |28 [250 [31
B |screen |SCHEDULEBOPVC [234 [254 |20 47155
] sump |SCHEDULE 80 PVC  [254 259 |5 47155
[ sLoucH \ |259  [325 66



OBS-MW3
ENV. RESTORATION

Well Name:

Project Name:

NMOSE Well File Code:
Owner Name: SNL/NM
Date Drilling Started: 8/9/2011
Date Well Dev. Completed: 8/30/2011

Survey Data

Survey Date:
Surveyed By:

9/15/2011
SURVEYING CONTROL, INC.

State Plane Coordinates: NAD 83
(X) Easting: 1573352.54
(Y) Northing: 1440543.54

Surveyed Evaluations (FAMSL) NAVD 88

Protective Casing: 5866.00
Top of Inner Well Casing: 5865.50
Concrete Pad: 5863.89
Ground Surface: 5863.3

Calculated Depths and Elevations

Initial Depth to Water (FBGS): 190.00

Date Intiial Depth Measured: 10-AUG-11
Last Measured Water 5796.18
Elevation (FAMSL):

Date Last Measured: 1/9/2012

Miscellaneous Information

Screen Slot Size (in.): 0.02
Date Updated: 08-NOV-11
Date Printed from EDMS: 2/29/2012 1:54:46 PM

Comments:

GROUNDWATER PRODUCED FROM FRACTURED
GRANITE AT 190 TO 210 FT BGS. INCREASED
DRILLING RATE IN THIS ZONE. VIDEO LOGGING
THROUGH MODERATELY CLOUDY WATER WAS
INCONCLUSIVE.

RG-90065, POINT OF DIVERSION: 121

o
5

Drilling Contractor:
Drilling Method:

Borehole Depth (FBGS):

Casing Depth (FBGS):
Geo Location:
Completion Zone:
Completion Formation:

WDC EXPLORATION AND WELLS
ARCH AND AIR ROTARY

225

215

OLD BURN SITE (SWMU 68)
FRACTURED GRANITE
PRECAMBRIAN GRANITE

Completion Data Measured Depths (FBGS)

Casing Stickup: 2.2

Interval Material Start Stop Length ID/OD (in.)
[/BoreHoLE \ o |25 [225 i85
Il cAsinG |scHEDULEBOPVC [0 [215 [215  [47/55
O srout |GRoUT o [e6 [e6
] seaL [BENTONITECHIPS  [66  [180 [114
[ sEconDARY PACK  [#60 SAND |180 185 |5
[ PRIMARY PACK |#10-20 SAND |185 |222 [37
B screen |SCHEDULE8OPVC [190 [210 [20  [47/55
[ sump |SCHEDULEBOPVC [210 [215 |5 47155
[ sLoucH \ [222 225 |3
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