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CONSOLIDATED QUARTERLY REPORT

April 2013

SANDIA NATIONAL LABORATORIES, NEW MEXICO

ENVIRONMENTAL RESTORATION OPERATIONS

U.S. DEPARTMENT OF ENERGY: SANDIA FIELD OFFICE
CONTRACTOR: SANDIA CORPORATION
PROJECT MANAGER: John Cochran

NUMBER OF POTENTIAL RELEASE SITES SUBJECT TO THIS PERMIT: 36
SUSPECT WASTE: Radionuclides, metals, organic compounds, and explosives
REPORTING PERIOD: October — December 2012
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 sites in the Corrective Action regulatory process are
listed in Table I-1. The 36 sites consist of 27 Solid Waste Management Units and 9 Areas of
Concern (AOCs), including 8 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 2012

SECTION II: Perchlorate Screening Quarterly Groundwater Monitoring Report,
October — December 2012

SECTION III: Solid Waste Management Units 149 and 154 Quarterly Groundwater
Monitoring Report, October — December 2012

SECTION 1V: Solid Waste Management Units 8/58 and 68 Quarterly Groundwater
Monitoring Report, October — December 2012
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SECTION 1
ENVIRONMENTAL RESTORATION OPERATIONS CONSOLIDATED
QUARTERLY REPORT, OCTOBER — DECEMBER 2012

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 2012 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

The Long-Term Monitoring and Maintenance Plan (LTMMP) was submitted to New
Mexico Environment Department (NMED) in March 2012 (SNL/NM March 2012a). NMED
initiated a 60-day public comment
period on the MWL LTMMP on
September 14, 2012, and held a public
meeting on October 16, 2012. SNL/NM
ER staff participated in the public
meeting.

A project kick-off meeting for
restoration field work at the MWL
Borrow Pit in Technical Area (TA) III
(Figure I-1) occurred in December. The

restoration work is scheduled for May
through June 2013, just prior to the 2013 Figure 1-1

. . View of the West End of MWL Borrow Pit
monsoon season, and is designed to
stabilize the site and close the National Pollution Discharge Elimination System (NPDES)
Construction Permit. The NPDES Permit was established through a Storm Water Pollution
Prevention Plan submitted to the U.S. Environmental Protection Agency (EPA) in 2006 as
part of the MWL evapotranspirative cover (ET Cover) project. Groundwater monitoring

activities for the MWL are discussed in Section 1.2.3.4 of this ER Quarterly Report.
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2.1.1

2.2

2.2.1

MWL Evapotranspirative Cover Supplemental Watering Activities

Due to natural weather conditions supporting the vegetative cover growth, supplemental
watering did not need to be performed during this reporting period.

A comprehensive summary report of all supplemental watering performed prior to 2012 is
provided in the revised MWL LTMMP (SNL/NM March 2012a).

MWL Evapotranspirative Cover Maintenance Activities

Removal of Russian thistle and other common invasive annual weed species from the MWL
ET Cover and fenced perimeter was initiated on September 14, 2012 and completed on
October 5, 2012. A final sweep of the site was completed from October 25 through 29.
Approximately 80 cubic yards of compressed weeds were removed during the first effort,
and an additional 5.3 cubic yards were removed during the final sweep. All green waste was
disposed of at the Kirtland Air Force Base Landfill.

A comprehensive summary report of all cover maintenance activities performed prior to
2012 is presented in the revised MWL LTMMP (SNL/NM March 2012a).

Project Management and Site Closure

ER sites currently undergoing the Corrective Action Complete (CAC) process are addressed
in this section. The two permit modification requests that are in process with the NMED at
this time are summarized in Sections 1.2.2.1 through 1.2.2.3.

Permit Modification Request Submitted in March 2006

This Quarterly Report addresses 36 sites undergoing corrective action under the Permit and
Compliance Order on Consent (Table I-1); of these 36 sites, 26 sites were submitted to the
NMED for final determination of CAC in March 2006 (Wagner March 2006). The sites
included 19 Solid Waste Management Units (SWMUs) 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 SWMUSs and AOCs were included in this permit modification request:

I-2
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223

e SWMUsA4, 5, 46,49, 52, 68,91, 101, 116, 138, 140, 147, 149, 150, 154, 161, 196, 233,
and 234

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

Permit Modification Request Submitted in January 2008

Five additional sites were submitted for the NMED determination of CAC in a permit
modification request submitted 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 (TA-V, Burn Site Groundwater [BSG], and Tijeras Arroyo Groundwater
[TAG]). The four SWMUSs and one AOC included in the January 2008 permit modification
request are:

e SWMUs 8§, 28-2, 58, and 105
e AOCI1101

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

In April 2010, U.S. Department of Energy (DOE)/Sandia Corporation (Sandia) received a
letter from the NMED entitled, “Class 3 Permit Modification Requests for Granting
Corrective Action Complete Status for 26 SWMUs/AOCs (Request of March 1, 2006) and 5
Other SWMUs/AOCs (Request of January 7, 2008), Sandia National Laboratories, EPA ID
#NMS5890110518, HWB-SNL-06-007 and HWB-SNL-08-001” (NMED April 2010). This
letter included four main sections as follows:

“SWMUs Requiring Additional Corrective Action”

“SWMUs/AOCs to be Subject to Groundwater Monitoring Controls”
“SWMUs/AOC:s to be Restricted to Industrial Land Use”
“SWMUs/AOCs that do not Require Corrective Action.”

b=
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The NMED requirements stated in this letter (NMED April 2010) are summarized as
follows:

The section titled, “SWMUSs Requiring Additional Corrective Action,” specifies
additional groundwater characterization requirements for:

SWMU 68 - Old Burn Site

SWMU 149 - Building 9930 Septic System (Coyote Test Field [CTF])
SWMU 154 - Building 9960 Septic System and Seepage Pits

SWMUs 8/58 - Open Dump/Coyote Canyon Blast Area

el

Activities associated with these requirements are summarized in Section [.2.3 of this ER
Quarterly Report. Analytical results for groundwater sampling at these SWMUs are
presented in Sections III 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:

1. SWMU 49 - Building 9820 Drains (Lurance Canyon)
2. SWMUI116 - Building 9990 Septic Systems (CTF)

Groundwater monitoring results are summarized in Sections 1.2.3.8 and 1.2.3.9,
respectively, 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 SWMUs/AOCs to
industrial:

SWMU 4 — Liquid Waste Disposal System Surface Impoundments (TA-V)
SWMU 46 — Old Acid Waste Line Outfall

SWMU 91 — Lead Firing Site (Thunder Range)

SWMU 196 — Building 6597 Cistern (TA-V)

SWMU 234 — Storm Drain System Outfall

AOC 1090 — Building 6721 Septic System (TA-III)

A

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

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

P
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5. SWMU 49 — Building 9820 Drains (Lurance Canyon)
6. SWMU 91 — Lead Firing Site
7. SWMU 101 — Building 9926/9926A Septic System and Seepage
Pit (CTF)
8. SWMU 105 — Mercury Spill (Building 6536)
9. SWMU 116 — Building 9990 Septic System (CTF)
10. SWMU 138 — Building 6630 Septic Systems (TA-III)
11. SWMU 140 — Building 9965 Septic System and Drywell (Thunder Range)
12. SWMU 147 — Building 9925 Septic Systems (CTF)
13. SWMU 150 — Buildings 9939/9939A Septic System and Drainfield (CTF)
14. SWMU 161 — Building 6636 Septic System (TA-III)
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-III)
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 (TA-I)
22. AOC 1114 — Building 9978 Drywell (CTF)
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)

SWMU 52, - Liquid Waste Disposal System Holding Tank, was addressed separately in the
April 2010 NMED letter. The NMED requested additional information to aid their
determination of the site status (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 (SNL/NM
December 2011). In October 2012, the NMED requested additional corrective action, as
described in Section 1.2.2.4 of this ER Quarterly Report.

In a letter dated July 27, 2012, the NMED granted CAC status to three SWMUs/AOCs,
which were not opposed by the public in the public comment period ending in February
2008 (NMED July 2012). The two SWMUSs and one AOC granted CAC statuses are as

follows:

e SWMUs 233, 234
e AOCI1115

Via Public Notice and letter (both dated September 17, 2012), the NMED solicited public
comments and initiated the public comment period, on 24 SWMUSs/AOCs that the NMED
intends, pending public input, to approve as CAC (NMED September 2012). The

24 SWMUs/AOCs included SWMU 52. Twenty-three of these 24 SWMUs/AOCs were
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from the March 2006 and January 2008 requests. In the September 17, 2012 solicitation of
public comments, the NMED states that persons who provided public comment by the
February 8, 2008, deadline (for the 26 SWMUs/AOCs submitted in March 2006) do not
need to resubmit their comments, and may submit additional comments concerning any of
the 24 SWMUs/AOCs currently being proposed for CAC status. However, those who
requested a public hearing by the February 8, 2008, deadline must request a hearing again.

In summary, of the original 31 SWMUs/AOCs submitted for CAC status (26 in 2006 and
5in 2008), 5 are undergoing additional groundwater investigations (summarized in
Sections 1.2.3.7 through 1.2.3.11), 3 were granted CAC status, and 23 are still in the CAC
regulatory process (one site, under the responsibility of SNL Long-Term Stewardship
Program rather than ER, brings the number in the CAC process to 24). There are also
ongoing activities at SWMU 52, which is one of the 24 SWMUs/AOCs in the CAC process.

224 SWMU 52 Liquid Waste Disposal System

On October 10, 2012, the NMED requested additional corrective action for soil (Kieling
October 2012). Specifically, the NMED requested submittal of a schedule by December 11,
2012; that Tanks 2 and 4 be removed or filled with a permanent insoluble material to
prevent any releases of water by July 2013; and a written report submitted to the NMED by
October 11, 2013 (Kieling October 2012). On December 10, 2012 DOE/Sandia requested a
30 day extension for providing the schedule to NMED (Beausoleil, December 2012).
Logistical and technical challenges required consideration prior to developing a schedule.
The principle logistical challenge was the potentially large excavation area necessitated by
the size and depth of the tanks. Moreover, the location of the potentially large excavation
would impact access to TA-V, likely intercept buried utilities, and possibly affect TA-V
operations. The principle technical challenge was evaluation of the permitted confined
workspace requirement to safely and effectively fill the tanks with permanent insoluble
material. On December 12, 2012 NMED approved the extension request (Kieling December
2012a).

2.3 Site-Wide Hydrogeologic Characterization

The following sections present site-wide hydrogeologic characterization and groundwater
monitoring 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
additional corrective action and groundwater monitoring controls as discussed in

Section 1.2.2.3 of this ER Quarterly Report. Table I-2 summarizes the site-wide
hydrogeologic characterization for these sites.
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2.3.1

232

233

234

Analytical results for groundwater monitoring at TA-V; BSG; TAG; the MWL; the CWL;
and SWMU s 68, 149, 154, 8/58, 49, and 116 will be presented in the SNL/NM Calendar
Year (CY) 2012 Annual Groundwater Monitoring Report (anticipated submittal to the
NMED in summer 2013). Also, analytical results for the CWL groundwater monitoring will
be presented and discussed in the CWL Annual Post-Closure Care Report for CY 2012.

Perchlorate analysis of groundwater samples for BSG, SWMUs 8/58, 68, 149, and 154 is
discussed in Section II of this ER Quarterly Report.

Analytical results for the October 2012 groundwater sampling of monitoring wells at
SWMUs 8/58 (CCBA-MW-1 and CCBA-MW-2) and SWMU 68 (OBS-MW-1,
OBS-MW-2, and OBS-MW-3) are presented in Section IV of this ER Quarterly Report.
Analytical results for the December 2012 groundwater sampling of monitoring wells at
SWMU 149 (CTF-MW-3) and SWMU 154 (CTF-MW-2) are presented in Section III of this
ER Quarterly Report.

Technical Area V Groundwater

Groundwater sampling at TA-V was conducted in October and November 2012.

Burn Site Groundwater

Groundwater sampling at BSG was conducted in October 2012. BSG monitoring

wells 12AUPO1, CYN-MW1D, and CYN-MW2S were decommissioned in November 2012.
Replacement well CYN-MW 13 was installed in December 2012.

Tijeras Arroyo Groundwater

Groundwater sampling for the TAG investigation was conducted in November and
December 2012.

Mixed Waste Landfill Groundwater

No MWL groundwater monitoring activities were performed during this reporting period;
annual sampling events will be discussed in future quarterly reports.
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2.3.5 Chemical Waste Landfill Groundwater
No CWL groundwater monitoring activities were performed during this reporting
period; Semi-annual sampling events will be discussed in future quarterly reports. CWL
groundwater and soil-vapor monitoring wells CWL-BW3, CWL-MWI1A, CWL-MW2BL,
CWL-MW2BU, CWL-MW3A, CWL-MW7, CWL-MWS, and CWL-UI3-VW were
decommissioned in November 2012.

23.6 SWMUs 8/58 Groundwater
Groundwater sampling for SWMUs 8/58 was conducted in October 2012.

237 SWMU 68 Groundwater
Groundwater sampling for SWMU 68 was conducted in October 2012.

2.3.8 SWMU 49 Groundwater

No SWMU 49 groundwater monitoring activities were performed during this reporting
period; annual sampling events will be discussed in future quarterly reports.

239 SWMU 116 Groundwater

No SWMU 116 groundwater monitoring activities were performed during this reporting

period; annual sampling events will be discussed in future quarterly reports.

2.3.10 SWMU 149 Groundwater
Groundwater sampling for SWMU 149 was conducted in December 2012.
23.11 SWMU 154 Groundwater

Groundwater sampling for SWMU 154 was conducted in December 2012.
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3.0

3.1

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)

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

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

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

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

e MWL Groundwater Monitoring Report for CY 2010 submitted to the NMED on
September 30, 2011 (SNL/NM September 2011)

e MWL LTMMP submitted to the NMED on March 26, 2012 (SNL/NM March 2012a)

Long-Term Stewardship Work Completed
Chemical Waste Landfill

The CWL Post-Closure Care Permit (PCCP) (NMED October 2009) 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
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CWL Annual Post-Closure Care Report (due to the NMED in March 2013). Activities for
this reporting period include the following:

e Quarterly inspection of the CWL ET Cover surface, storm-water diversion structures,
and security fence was performed on December 10, 2012. No maintenance or repairs
were required.

e Preparation of the CWL Annual Post-Closure Care Report for CY 2012 for submittal to
the NMED by March 31, 2013 occurred during the reporting period.

e Preparation of a permit modification request was initiated to make several minor
changes to Attachments 1 through 4. Submittal of the permit modification request to
NMED is anticipated in early February.

e Modifications to the SNL/NM analytical laboratories statement of work were made in
preparation for a new contract that will take effect early next year. The revised statement
of work will be submitted to the NMED within 30 days of its effective date as required
by the PCCP, Attachments 2 and 3.

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 2012) include the
following:

e Quarterly monitoring of the Vadose Zone Monitoring System was conducted in
December 2012. The results will be presented in the 2013 CAMU Vadose Zone
Monitoring System Annual Monitoring Results Report (anticipated submittal to the
NMED in September 2013).

e Composite leachate sampling for waste characterization was conducted on October 11
and December 18, 2012. The results will be presented in the 2013 CAMU Vadose Zone
Monitoring System Annual Monitoring Results Report (anticipated submittal to the
NMED in September 2013).
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3.2.1

e 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.

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

e Quarterly inspection of the site was performed on December 12, 2012, which included
the containment cell cover, storm-water diversion structures, security fences, gates,
signs, and benchmarks. There were no findings for this quarter. Findings from the
quarterly inspection conducted in September that were addressed in this quarter are as
follows:

o Excess and undesirable vegetation between the site-boundary fence and the base of
the containment cell was identified by the SNL/NM staff biologist and was removed
between October 8 and October 17, 2012.

o A small number of plants that can develop an extensive root system were identified

growing on the cover system by the SNL/NM staff biologist. The plants were
removed between October 8 and October 17, 2012.

o The bases of the five primary subliner access tubes on the north side of the
containment cell were painted.

o Rope boundary around the RCRA less-than-90-day accumulation area was replaced.
CAMU Waste Management Activities
CAMU waste management data for the reporting period are documented in this section.
Solid waste (i.e., personal protective equipment, paper wipes, and plastic drum pump)
generated during this reporting period does not exceed 10 pounds.

e [eachate waste stored on site as of October 1, 2012 — 61 gallons

e Leachate and rinsate waste generated on site during the reporting period — 96 gallons of
leachate and 6 gallons of rinsate.
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e Leachate and rinsate waste removed from the site by Hazardous Waste Handling Facility
personnel during the reporting period:

o October 23, 2012 — 76 gallons leachate, 3 gallons rinsate
o December 19, 2012 — 81 gallons leachate, 3 gallons rinsate

e [Leachate and rinsate waste remaining on site at the end of this reporting period —
0 gallons

3.2.2 CAMU Regulatory Activities

33

On December 4, 2012, the NMED approved the “Corrective Action Management Unit
Vadose Zone Monitoring System Annual Monitoring Results Report” (Kieling December
2012b) submitted to the NMED on September 27, 2012 (SNL/NM September 2012).

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

There are no LTS documents that are pending review and approval by NMED.

4.0
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Table I-1

Environmental Restoration Sites Subject to
Corrective Action Regulatory Process

Solid Waste Management Units

Site Number Site Description
4 LWDS Surface Impoundments (TA-V)
5 LWDS Drainfield
8 Open Dump (CCBA)
28-2 Mine Shafts
46 Old Acid Waste Line Outfall
49 Building 9820 Drains (Lurance Canyon)
52 LWDS Holding Tank
58 CCBA
68 Old Burn Site
76 MWL (TA-I11)
83 Long Sled Track
84 Gun Facilities
91 Lead Firing Site (Thunder Range)
101 Building 9926/9926A Septic System and Seepage Pit (CTF)
105 Mercury Spill Building 6536
116 Building 9990 Septic System (CTF)
138 Building 6630 Septic System (TA-1II)
140 Building 9965 Septic System (Thunder Range)
147 Building 9925 Septic Systems (CTF)
149 Building 9930 Septic System (CTF)
150 Buildings 9939/9939A Septic System and Drain Field (CTF)
154 Building 9960 Septic System and Seepage Pits (CTF)
161 Building 6636 Septic System (TA-1II)
196 Building 6597 Cistern (TA-V)
240 Short Sled Track
Total 25
Areas of Concern
Site Number Site Description
300 TAG Investigation
1090 Building 6721 Septic System (TA-III)
1094 Live Fire Range East Septic System (Lurance Canyon)
1095 Building 9938 Seepage Pit (CTF)
1101 Building 885 Septic System (TA-I)
1114 Building 9978 Drywell (CTF)
1116 Building 9981A Seepage Pit (Solar Tower Complex
1117 Building 9982 Drywell (Solar Tower Complex)
Total 8

Notes

CCBA
CTF
LWDS
MWL

TAG

= Coyote Canyon Blast Area.

= Coyote Test Field.

= Liquid Waste Disposal System.
= Mixed Waste Landfill.

= Technical Area.

= Tijeras Arroyo Groundwater.




Table I-2

Site-Wide Hydrogeologic Characterization

N Sampling Quarter of Location of Location of o
Investigation . T - Perchlorate Monitoring
Site Frequency in Sampling in Analytical Analytical Wells in Network
CY 2012° CY 2012 Results Y
Results
TAV Quarterly 1,234 AGMR AGMR AVN-1, LWDS-MW1,
Groundwater LWDS-MW2, TAV-MW2,
TAV-MW3, TAV-MW4,
TAV-MWS5, TAV-MWS6,
TAV-MW7, TAV-MWS8,
TAV-MW9, TAV-MW 10,
TAV-MW11, TAV-MW12,
TAV-MW13, TAV-MW14
BSG Quarterly, then 1,2, 4 AGMR AGMR, Section CYN-MW4, CYN-MW86,
Semiannually Il of ER CYN-MW?7, CYN-MWS8,
Quarterly (only CYN-MW9, CYN-MW10,
CYN-MW6) CYN-MW11, CYN-MW12,
CYN-MW13
TAG Quarterly 1,234 AGMR N/A PGS-2, TA1-W-01, TA1-W-02,
TA1-W-03, TA1-W-04,
TA1-W-05, TA1-W-06,
TA1-W-08, TA2-NW1-595,
TA2-SW1-320, TA2-W-01,
TA2-W-19, TA2-W-26,
TA2-W-27, TJA-2, TIA-3, TIA-4,
TJA-6, TJA-7, WYO-3, WYO-4
MWL Annually 1 AGMR N/A MWL-BW2, MWL-MW4,
Groundwater MWL-MW5, MWL-MWS6,
MWL-MW7, MWL-MWS8,
MWL-MW9
CWL Semiannually 1,3 AGMR N/A CWL-BW5, CWL-MW9,
Groundwater CWL-MW10, CWL-11
SWMUs 8/58 Quarterly 12,34 AGMR Section Il of ER CCBA-MW1, CCBA-MW?2
Groundwater Quarterly
SWMU 68 Quarterly 1,2,34 AGMR Section Il of ER OBS-MW1, OBS-MW?2,
Groundwater Quarterly OBS-MW3
SWMU 49 Annually 1 AGMR AGMR CYN-MW5
Groundwater
SWMU 116 Annually 1 AGMR AGMR CTF-MW1
Groundwater
SWMU 149 Quarterly 1,2,3,4 AGMR, Section | Section Il of ER CTF-MW3
Groundwater Il of ER Quarterly
Quarterly
SWMU 154 Quarterly 1,234 AGMR, Section | Section Il of ER CTF-MW2
Groundwater IV of ER Quarterly
Quarterly

Notes

®Not all wells in a particular investigation are sampled at the same frequency, this represents the maximum frequency of sampling at a

site.

AGMR = Annual Groundwater Monitoring Report.
BSG = Burn Site Groundwater.

CWL = Chemical Waste Landfill.

CY = Calendar year.

ER = Environmental Restoration Operations.
MWL = Mixed Waste Landfill.

N/A

SWMU = Solid Waste Management Unit.

TAG = Tijeras Arroyo Groundwater.

TAV

= Technical Area V.

= No wells in the site network are currently being sampled and analyzed for perchlorate.
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SECTION 11
PERCHLORATE SCREENING QUARTERLY GROUNDWATER MONITORING
REPORT, OCTOBER — DECEMBER 2012

1.0

Introduction

Section IV.B of the Compliance Order on Consent (the Order), between the New Mexico
Environment Department (NMED); the U.S. Department of Energy (DOE), and

Sandia Corporation (Sandia), jointly referred to as DOE/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 section of the Environmental Restoration Operations (ER) Consolidated
Quarterly Report (ER Quarterly Report) summarizes the perchlorate screening groundwater
monitoring completed during the Fourth Quarter of Calendar Year (CY) 2012 (October,
November, and December) 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 of 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-MW6, 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 remains at a semiannual
frequency for sampling and reporting. In September 2011, DOE/Sandia requested an
extension of the submittal dates by one month for ER Quarterly Reports (SNL/NM
September 2011). The request was approved by the NMED (September 2011), which allows
DOE/Sandia to submit perchlorate quarterly reports within 120 days following the quarter
that the data represent.
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2.0

This report is the twenty-eighth 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 2012 (SNL/NM February 2006 and January 2013).

Groundwater at Coyote Test Field (CTF) monitoring wells CTF-MW2 and CTF-MW3 have
been sampled eight times; Solid Waste Management Units (SWMUs) 8/58 monitoring
wells CCBA-MW1 and CCBA-MW?2 have been sampled five times; and SWMU 68
monitoring wells OBS-MW 1, OBS-MW2, and OBS-MW3 have been sampled five times
(Table II-1). (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 groundwater monitoring analytical results for the
Fourth Quarter of CY 2012 (October, November, and December) for the wells currently
active in the perchlorate-screening program as shown on Figure II-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 are included in
Table II-2. Perchlorate monitoring at wells CTF-MW1 and CYN-MWS5 was recently
reinstated and is discussed in Section I1.3.0.

SNL/NM personnel performed groundwater sampling for perchlorate at eight wells on the
dates listed in Table II-1. Several of the wells were installed after the Order was finalized
(NMED April 2004) 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 I1.3.0). 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 “SWMUs 8/58 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2013
(SNL/NM September 2012a).

e “SWMU 68 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2013
(SNL/NM September 2012b).

e “SWMU 149 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2013”
(SNL/NM November 2012a).

e “SWMU 154 Groundwater Monitoring, Mini-SAP for First Quarter, Fiscal Year 2013”
(SNL/NM November 2012b).

As described in the Mini-SAPs, groundwater sampling was performed in accordance with
current SNL/NM Environmental Management, Long-Term Stewardship (LTS) 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 insertion into monitoring wells in accordance with procedures
described in FOP 05-03, “Groundwater Monitoring Equipment Decontamination” (SNL/NM
January 2012a). With the exception of monitoring well CYN-MW6, each well was purged a
minimum of one saturated screen volume before sampling in accordance with FOP 05-01,
“Groundwater Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM
January 2012b). Monitoring well CYN-MW6 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 6920 water quality meter. Turbidity was measured
with a HACH" Model 2100Q 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 less than 5 nephelometric turbidity units (NTU) or within
10 percent for turbidity values greater than 5 NTU.

e pH is within 0.1 units.
e Temperature is within 1.0 degree Celsius.

e SC is within 5 percent.
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3.0

3.1

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 (EPA) 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 II-3.
The analytical report from GEL, including certificates of analyses (COA) (Appendix A),
analytical methods, MDLs, practical quantitation limits, dates of analyses, and results of
quality control (QC) analyses, and the data validation findings (Appendix B), have 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 pg/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 pg/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 pg/L, DOE/Sandia will evaluate the
nature and extent of perchlorate contamination, based on a screening level/MDL of 4 pg/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 and the environment.

Burn Site Groundwater

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
monitoring well CYN-MW6 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 NMED to discuss the need for continued monitoring or additional
characterization work and, potentially, a CME.
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In preparation for discussing the perchlorate-impacted groundwater in the vicinity of
monitoring well CYN-MW6 and to show that the requirement “to determine the nature and
extent of contamination” (NMED March 2007) has been met, DOE/Sandia provided
supporting information to the NMED (SNL/NM March 2008). Perchlorate in surface soil
has been characterized at SWMU s 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 monitoring wells CYN-MW1D, CYN-MWS,
CYN-MW7, 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.LK.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 monitoring

well CYN-MW6 groundwater samples. The maximum perchlorate concentration to date of
8.93 ng/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 monitoring well 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 monitoring well 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.
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Tijeras Arroyo and Technical Area V Groundwater

The April 2009 letter from the NMED to DOE/Sandia was not limited to the BSG study
area (NMED April 2009). 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 Technical Area 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.

March 2006 and January 2008 Permit Modification Requests

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/Areas of Concern (AOCs) (Request of March 1, 2006) and 5 Other
SWMUSs/AOCs (Request of January 7, 2008), Sandia National Laboratories, EPA 1D
#NMS5890110518 HWB-SNL-06-007 and HWB-SNL-08-001 (NMED April 2010). The
sites and the requests are described in Section 1.2.2 of this ER Quarterly Report. 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, monitoring well CYN-MW5 was removed from the perchlorate monitoring
network (SNL/NM November 2005).

e SWMU 116—Annual sampling of existing monitoring well CTF-MW 1.

e SWMU 149—Submittal of a SAP and quarterly sampling of existing monitoring well
CTF-MWS3 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

monitoring wells CTF-MW2 and CTF-MW3 (SNL/NM June 2010) that was subsequently
approved (with modifications) by the NMED (December 2010).
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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 monitoring wells CCBA-MW1, CCBA-MW2, OBS-MW1,
OBS-MW?2, and OBS-MW3 (SNL/NM September 2010) that was subsequently approved
(with modification) by the NMED (January 2011).

Monitoring Results

Table II-3 summarizes the details of samples collected from monitoring wells CCBA-MW1,
CCBA-MW2, CTF-MW2, CTF-MW3, CYN-MW6, OBS-MW1, OBS-MW2, and
OBS-MW3 in the fourth quarter of CY 2012. Table 1I-4 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 2012 perchlorate data is provided in
Appendix A. Consistent with historical analytical results, no perchlorate was detected above
the screening level in any samples collected from monitoring wells CCBA-MW1,
CCBA-MW2, CTF-MW2, CTF-MW3, OBS-MW1, OBS-MW2, or OBS-MW3. Also
consistent with historical analytical results, perchlorate was detected above the screening
level in the sample from monitoring well CYN-MW6.

As shown on Figure 11-2, the October 2012 perchlorate concentration reported for
monitoring well CYN-MW6 is 5.77 pg/L, which is consistent with the average
concentration detected since sampling began in March 2006. The hydrograph for monitoring
well CYN-MW6 (Figure 11-2) shows that the water table is rapidly declining.

Table II-5 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.
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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 provided in Appendix B.

No variances or nonconformances in perchlorate sampling field activities or field conditions
from requirements in the groundwater monitoring Mini-SAPs (SNL/NM September 2012a,
September 2012b, September 2012c, November 2012a, and November 2012b) were
identified during the Fourth Quarter of CY 2012 sampling activities.

Summary and Conclusions

Based on the analytical data presented in Table 1I-4 and in previous reports, the following
statements can be made:

e No perchlorate was detected in the environmental samples from groundwater
monitoring wells CCBA-MW1, CCBA-MW2, CTF-MW2, CTF-MW3, OBS-MW1,
OBS-MW?2, or OBS-MW?3 at the screening level/MDL of 4 pg/L.

e Since June 2004 (the start of sampling as required by the Order), perchlorate was
detected above the screening level/MDL (4 pg/L) in groundwater samples from only one
of the wells (CYN-MW6) in the perchlorate-screening monitoring well network.

e The perchlorate concentration for monitoring well CYN-MW6 for the Fourth Quarter of
CY 2012 sampling event was 5.77 pg/L, which is consistent with the average
concentration reported since the inception of perchlorate sampling at monitoring
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 monitoring
well CYN-MW6 groundwater samples. The maximum concentration of perchlorate in
monitoring well CYN-MW6 samples to date (8.93 pug/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).
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DOE/Sandia will continue annual monitoring of perchlorate for monitoring wells
CTF-MW1 and CYN-MWS5, semiannual monitoring for monitoring well CYN-MW6, and
quarterly monitoring for monitoring wells CCBA-MW 1, CCBA-MW2, CTF-MW2,
CTF-MW3, OBS-MW1, OBS-MW?2, and OBS-MW3.
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Table II-1

Current Perchlorate Screening Monitoring Well Network

Fourth Quarter, CY 2012

Number of Remaining
well Date Sampled Consecgtive Numbe_r of Sampling
Sampling Sampling Equipment
Events® Events®

CCBA-MW1 22-Oct-12 5 3 Bennett™ Pump
CCBA-MW?2 23-Oct-12 5 3 Bennett™ Pump
CTF-MW?2 18-Dec-12 8 TBD® Bennett™ Pump
CTF-MW3 14-Dec-12 8 TBD® Bennett™ Pump
CYN-MW6 15-Oct-12 20 TBD® Bennett™ Pump
OBS-MW1 17-Oct-12 5 3 Bennett™ Pump
OBS-MW2 17-Oct-12 5 3 Bennett™ Pump
OBS-MW3 18-Oct-12 5 3 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. However, the
seven wells currently in the network are being sampled for a minimum of eight events based on site-specific NMED requirements
(NMED April 2010).

“TBD = To be determined. This well has been sampled for the eight supplemental rounds of groundwater sampling required by
NMED (NMED April 2010). However, DOE/Sandia will continue to sample this well quarterly until NMED has determined that
characterization is complete at this SWMU.

“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).

pg/L = Microgram(s) per liter.

BSG = Burn Site Groundwater.

CCBA = Coyote Canyon Blast Area.

CTF = Coyote Test Field.

CcY = Calendar Year.

CYN = Canyons (Burn Site).

MDL = Method detection limit.

MW = Monitoring well.

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

The Order = The Compliance Order on Consent.

SWMU = Solid Waste Management Unit.



Table 1I-2
Wells Discussed in Previous Perchlorate-Screening Reports

Well
CYN-MW1D
CYN-MW5
CYN-MW7
CYN-MW8
CYN-MW9
CYN-MW10
CYN-MW11
CYN-MW12
LWDS-MW 1
MRN-2
MRN-3D
MWL-BW1
MWL-BW?2
MWL-MW1
MWL-MW7
MWL-MW8
MWL-MW9
NWTA3-MW?2
SWTA3-MW4
TA1-W-03
TA1-W-06
TA1-W-08
TA2-W-01
TA2-W-27
TAV-MW11
TAV-MW12
TAV-MW13
TAV-MW 14

Notes

BW = Background well.

CYN = Canyons (Burn Site).

LWDS = Liquid Waste Disposal System.
MRN = Magazine Road North.

MW = Monitoring well.

NWTA = Northwest Technical Area (lll).
SWTA = Southwest Technical Area (lll).
TA = Technical Area.

W = Well.



Table I1-3

Sample Details for Fourth Quarter, CY 2012 Perchlorate Sampling

Associated
Well 5"".’T‘p'e. AR/COC Groundwater
Identification Number R
Investigation
CCBA-MW1 093013-020 614466 SWMUs 8/58
093018-020
CCBA-MW?2 093019-020 614468 SWMUs 8/58
CTF-MW?2 093251-020 614541 SWMU 154
CTF-MW3 093249-020 614540 SWMU 149
CYN-MW6 092977-020 614446 BSG
OBS-MW1 093003-020 614462 SWMU 68
093007-020
OBS-MW2 093008-020 614464 SWMU 68
OBS-MW3 093010-020 614465 SWMU 68

Notes

AR/COC = Analysis Request/Chain of Custody.

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

CY = Calendar Year.

CYN = Canyons (Burn Site).

MW = Monitoring Well.

OBS = Old Burn Site.

SWMU = Solid Waste Management Unit.




Table II-4

Summary of Perchlorate Screening Analytical Results for the
Current Monitoring Well Network as of Fourth Quarter, CY 2012

Perchlorate

b c d . . .
Sample | AR/COC Sample a MDL PQL MCL" | Laboratory | Validation | Analytical
Result s -
well Date Number Number (ug/L) (mg/L) | (o/L) | (uo/L) | Qualifier® | Qualifier' | Method® Comments
31-Oct-11 613883 091345-020 ND 4.0 12 NE U EPA 314.0
091615-020 ND 4.0 12 NE u EPA 314.0
16-Jan-12 613958 091616-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
CCBA-MW1 | 23-Apr-12 614155 092291-020 ND 4.0 12 NE U EPA 314.0
092615-020 ND 4.0 12 NE U EPA 314.0
16-Jul-12 614288 092616-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
22-Oct-12 614466 093013-020 ND 4.0 12 NE U EPA 314.0
091349-020 ND 4.0 12 NE U EPA 314.0
01-Nov-11 613885 091350-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
12-Jan-12 613956 091610-020 ND 4.0 12 NE U EPA 314.0
092296-020 ND 4.0 12 NE u EPA 314.0
CCBA-MW2 | 24-Apr-12 614157 092297-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
12-Jul-12 614286 092610-020 ND 4.0 12 NE U EPA 314.0
093018-020 ND 4.0 12 NE U EPA 314.0
23-Oct-12 614468 093019-020 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 090238-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
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
CTE-MW2 09-Dec-11 613929 091525-020 ND 4.0 12 NE U EPA 314.0
30-Mar-12 614055 091949-020 ND 4.0 12 NE U EPA 314.0
091950-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
19-Jun-12 614255 092538-020 ND 4.0 12 NE U EPA 314.0
25-Sep-12 614391 092862-020 ND 4.0 12 NE U EPA 314.0
18-Dec-12 614541 093251-020 ND 4.0 12 NE U EPA 314.0
090243-020 ND 4.0 12 NE u EPA 314.0
09-Mar-11 | 613450 090244-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
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
CTE-MW3 08-Dec-11 613928 091523-020 ND 4.0 12 NE U EPA 314.0
o6-Mar-12 614053 091943-020 ND 4.0 12 NE U EPA 314.0
091944-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
16-Jun-12 614254 092536-020 ND 4.0 12 NE u EPA 314.0
21-Sep-12 614390 092860-020 ND 4.0 12 NE U EPA 314.0
14-Dec-12 614540 093249-020 ND 4.0 12 NE H, U UJ, H1 EPA 314.0




Table I1-4 (Continued)
Summary of Perchlorate Screening Analytical Results for the

Current Monitoring Well Network as of Fourth Quarter, CY 2012

Perchlorate . .
Well ID Sample | AR/COC Sample Result? MDL" PQL® | MCL® Laboratory | Validation | Analytical Comments
Date Number Number (ug/L) (Mg/L) | (ug/L) | (uo/L) | Qualifier® | Qualifier' Method?
075985-020 6.92 4.0 12 NE J EPA 314.0
075986-020 7.44 4.0 12 NE J EPA314.0 | 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 | 609929 | 078687-021 6.99 1.0 4.0 NE EPA 6850M | Verification
078688-021 6.92 1.0 4.0 NE EPA6gs0M | Lenification/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
15-Dec-06 | 611057 ™ 5g3859.020 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 I X1 EPA 314.0
27-Jun-07 | 611399 gs5337R00 5.94 0.5 2.0 NE EPA 6850M | Verffication/Reanalysis
085249-020 7.74 4.0 12 NE J EPA 314.0
CYN-MW6 12-Sep07 | 611581 ' 4a5549.-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 ™ 5a5447-020 6.56 4.0 12 NE J EPA 314.0 | Duplicate sample
10-Mar-08 | 611749 | 085661-020 7.25 4.0 12 NE J EPA 314.0
23-Jun-08 | 611912 | 086280-020 6.67 4.0 12 NE J EPA 314.0
17-Sep-08 | 612004 | 086782-020 6.85 4.0 12 NE J EPA 314.0
02-Mar-09 | 612120 | 087047-020 7.24 4.0 12 NE J EPA 314.0
087734-020 4.12 4.0 12 NE J J- EPA 314.0
30-Sep-09 | 612392 587735020 471 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
20-Sep-10 | 613279 | 089659-020 6.14 4.0 12 NE J EPA 314.0
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 | Verffication/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
091990-020 7.31 4.0 12 NE J EPA 314.0
16-Apr-12 | 614071 547991 020 7.32 4.0 12 NE J EPA 3140 | Duplicate sample
15-Oct-12 | 614446 | 092977-020 5.77 4.0 12 NE J EPA 314.0




Table I1-4 (Continued)
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring-Well Network as of Fourth Quarter, CY 2012

Perchlorate R .
Well Sample | AR/COC Sample Result? MDL" PQL® | McL® Laboratory | Validation | Analytical Comments
Date Number Number o/l (mg/L) | (ug/L) | (ug/L) | Qualifier® | Qualifier’ | Method®
25-Oct-11 613879 091335-020 ND 4.0 12 NE U EPA 314.0
09-Jan-12 613952 091600-020 ND 4.0 12 NE U EPA 314.0
092022-020 ND 4.0 12 NE U EPA 314.0
OBS-MW1 18-Apr-12 614081 092023-020 ND 4.0 12 NE V] EPA 314.0 | Duplicate sample
17-Jul-12 614289 092618-020 ND 4.0 12 NE U EPA 314.0
16-Oct-12 614462 093003-020 ND 4.0 12 NE U EPA 314.0
26-Oct-11 613880 091337-020 ND 4.0 12 NE U EPA 314.0
091604-020 ND 4.0 12 NE U EPA 314.0
10-Jan-12 613954 091605-020 ND 4.0 12 NE V] EPA 314.0 | Duplicate sample
OBS-MwW2 19-Apr-12 614082 092025-020 ND 4.0 12 NE U EPA 314.0
18-Jul-12 614290 092620-020 ND 4.0 12 NE U EPA 314.0
093007-020 ND 4.0 12 NE U EPA 314.0
17-Oct-12 614464 093008-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
091342-020 ND 4.0 12 NE U EPA 314.0
24-Oct-11 613882 091343-020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
11-Jan-12 613955 091607-020 ND 4.0 12 NE U EPA 314.0
OBS-MW3 17-Apr-12 614079 092018-020 ND 4.0 12 NE U EPA 314.0
092625-020 ND 4.0 12 NE U EPA 314.0
19-Jul-12 614292 092626-020 ND 4.0 12 NE V] EPA 314.0 | Duplicate sample
18-Oct-12 614465 093010-020 ND 4.0 12 NE U EPA 314.0
Notes
’Result
Bold = Result exceeds the 4 pg/L screening level for perchlorate.
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.



Table 11-4 (Concluded)
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring-Well Network as of Fourth Quarter, CY 2012

Notes (continued)

°Laboratory Qualifier

H = Analytical holding time was exceeded.

h = Preparation holding time was exceeded.

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.

fValidation Qualifier
If cell is blank, then all quality control samples meet acceptance criteria with respect to submitted samples and no qualifier was assigned.
H1 = The holding time criteria was exceeded by >1X but <2X.

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

J = The associated value is an estimated quantity.

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

P2 = Insufficient Quality control data to determine laboratory precision.

uJ = The analyte was analyzed for but not detected. The associated value is an estimate and may be inaccurate or imprecise.
X1 = General data quality is suspect.

9Analytical Method

EPA 314.0: EPA, 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).

AR/COC = Analysis Request and Chain of Custody.

CCBA = Coyote Canyon Blast Area.

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

CcY = Calendar Year.

CYN = Canyons (Burn Site).

EPA = U.S. Environmental Protection Agency.
MW = Monitoring well.

OBS = Old Burn Site.



Table II-5
Perchlorate Screening Groundwater Monitoring
Field Water Quality Measurements®, Fourth Quarter, CY 2012

e Oxidation- . .
Specific ) - Dissolved Dissolved
Well Sample Date Tem poeratu re Conductivity Reduct[on oH Turbidity Oxygen Oxygen
(°C) Potential (NTU)

(umhos/cm) (mV) (% Sat) (mg/L)
CCBA-MW1 22-Oct-12 16.63 492 159.0 6.29 0.64 36.2 351
CCBA-MW2 23-Oct-12 17.67 577 159.0 7.22 0.46 63.6 6.02
CTF-MW2 18-Dec-12 14.62 3340 59.0 5.75 3.44 2.1 0.21
CTF-MW3 14-Dec-12 16.41 1538 207.9 6.70 0.48 81.7 7.97
CYN-MW6 15-Oct-12 13.60 935 190.2 7.19 1.54 18.2 1.89
OBS-MW1 16-Oct-12 16.87 502 203.3 7.10 0.43 37.8 3.66
OBS-MW2 17-Oct-12 18.97 500 186.7 7.11 0.37 38.5 3.56
OBS-MW3 18-Oct-12 16.82 502 167.5 7.14 0.66 44.9 4.34

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.

CcY = Calendar Year.

CYN = Canyons (Burn Site).

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).




Appendix A
Analytical Laboratory Certificates of
Analysis for the Perchlorate Data
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MO 2012-ARCOC (4-2012) »~

CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY Ziza b1
Internal Lab Page 1 of 1
Bateh No. VA SMO Use _ AR/COC| 614446~
Project Name: Burn Site GWM Date Samples Shipped: A2/ /4" /7 & SMO Authorization: £ieind ey,  cmiorie? |. [} Waste Characterization
Project/Task Manager: Mike Skeily CarrlerWaybill No. /¥ PZog” SMO Contact Phone: ¢ o5 ,g‘,.,{ﬁé gl [ ruama
Project/Task Number: 146422.10.11.01 Lab Contact: Edie Kent/803-556-§171 Lorraine Herrera/505-844-3199 [} Released by COG No.
Service Order: CF058-13 Lab Destination: GEL Send Report to SMO: ] 4° Gelsius
Confract No.: PO 891436 Rita Kavanaugh/a05-284-2563 Bill to:Sandia National Laboretories (Accaunts Payable),
Tech Area: P.C. Box 5800, MS-0154
Building: Room: Operational Site: Albuguergue, NM 874185-0154
. Depth Date/Time Sample Container Preserv-|{Cotlection| Sample Parameter & Method Lab
Sample No. [Fraction Sample Location Detail {ft} Collected Matrix | Type | Volume | ative | Method | Type Requested Sample IB
B U EXEFTA
W 092077 1-005 “ICYN-MWSE 164 | 10/15/12 857 / GW | AG 4x1L None G SA |TPH DRO SVOC {SW846-8015A/B) er
- /
v 002977 |-006 - [CYN-MWS 164 110/16/12 859 GW | AG | 2x40mi | None G SA |TPH GRO VOC (SW846-8015A/8) ey
P/ 082977 |-018 |CYN-MWB 164 | 10M15/12 9:00° | GW P 125 mi | H2504 G SA  |NPN'(EPA 353.2) s
-

/1 og2977 -020  JCYN-MWE 164 | 10415112 9:01 GwW P 250 mi | None G SA  [Perchlorate (314.0) O e
[/ 092878 |-008 |[CYN-TB1Q na |10/18/12 8597 | DIW | AG 3x40mi | None G T8 |TPH GRO VOC (SW845-8015A/B) 119
Last Chain: 7] Yes Sample Tracking SMO Use ISpecial instructions/QC Requirements: Condtions on

Validation Req'd: v} Yes Date Entered: EDD 7] Yes L INo Receipt

Background: ‘_j Yes Entered by: Turnaround Time :] 7 Day* D 18 Day* E 30 Day
Confirmatory: L ves QC inits.: Negotiated TAT L]
Sampie Name _» , Signature, frsif. Company/Qrganization/Phone/Cell  |Sample Disposat L Return to Client [ Disposal by Lab
Team {Robert Lynch ﬁﬁéﬁ%— L | SNL/4142/505-844-4013/505-250-7090 |Return Samples By:
Members [Alfred Santillanes FIAL|SNLIA142/505-844-5130/505-228-0710 |Comments: Send raport to Tim Jackeon/d142/MS 0729/284-2547
William Gibson  ~¥¥, Vi[5 15NLa1421505-284-3367/505-239-7367
L / ' o A
; 7 ﬁ‘?&' 17 Lab Use
1.Relinquished by /~ MJ/C%——— Org. %442 Date /o//$/ /2 Time ek T T6&eTnquished by Org. Date Time
1. Received by ;ﬁ&éj / ,/ﬁ,{@'" Org. 4 /2 Date /g/’/j‘f 2. Time Ap$—7 [3. Received by Org. Date Time
2.Relinquishad by/ Ora.4//¢/7  Date Aoz Time f?ﬁ 4.Retinquished by Org. Date Time
2. Received by s org. (g A . Date jez~yf, 1) Time 200 |4 Received by Org. Date Time

*Prior confirmation with 5MO required for 7 and 15 day TAT

S &S



GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: November 13, 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, Groundwaier Monitoring
Client Sample ID:  092977-020 Project: SNLSGWater
Sample 1D: 313267004 Client ID: SNLS003
Matrix: - AQUEOUS
Collect Date: 15-0CT-12 09:01
Receive Date: 16-OCT-12 Client Desc.: CYN-MW6
Collector: Client Vol. Recv.:
Parameter Qualifier  Result DL RL Unils DF Analyst Date Time Batch Method
Ion Chromatography
EPA 314.0 Perchlorate by IC "As Received”
Perchlorate I 0.00577 0.004 0.012 mg/L 1 MARL 10729712 1452 1255975 1
The following Analytical Methods were performed:
Method Des¢ipgon .~~~ Analyst Comments
1 EPA 314.0 DOE-AL

Page 33 of 148
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e
SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY AQP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 _of_2
Balch No, M e SHO Use . . ARicoc] 614482 |
Preject Nama: SWHU B8 GW Char  [Dale Samples Shipped: #8776 /o2, SMO Authorization: Waste Charzctarization

Project/Task Manager: Clintan Lunr

CarterWaytit No.

SMO Contact Phone: Sle £ % ot

.
] RMMA -
=

PrejecTask Nurmber: 98026.01.13 Lab'Gontact: Edie:KenU803.556.81 71 {1 Releasad by £OC No.
Service Qrder: CF 0263-13 LabDestination: GEL Send Report to SMO; ) 3 ) 4° Celsius
Contract No P 691436 Lorraine Herrera 505-844-3189 . Blitta: Sendie National Laboratorles (Accounts Payatie),
Tech Area: P.0. Box 5800, MS-0154
Building: Room: Cperational Site: Aluguergue, MM B71858.0154
Dapth Date/Time Sample Confalner | Preserv-|Collaction Sample Parameter & Method Lak
Samgle No. [Fraction Sample Locaticn Detail {ft) . Collected _{ Matrix | ‘Type | Volume | aiive | Method |. Type Requested Sample ID
*1 093003 710017 {0BS-MWI 153 [ 1018112 was | ow G 3x40ml | MCL G BA TCLL’OC (SW846-82608)
/| 093003 [-002  |OBS-MW1 153 | 1041642 93871 GW | AG 4xiL Naone G SA _|TCL SVOL (SW845-8270C)
#| 093003 1-009 [CBS-MWI 183 1101612 Bi3T | GWY P E00mi | HNO3 G SA [TAL Metals+ LS WBS.5010/5020/7470)
e | 023003 [-014 |OBS-MW1 153 110716112 9387 ow P 250 mi | None G SA IHervatent Chromium (SWB48-7196A)
1 083003 |-016 |OBS-MWH 153 | 10/16/42  9:39 - GW P 125 mt | None G SA ﬁ:nic’hs {SWB45-9056)
e 0o3003 (017 [OBRS-Mwi 453 |1OM6M2 940 7| FGW! P 500 mi_| HNO3 G 54  |metdts (SW846-6020)
«| 083003 |-018 |OBS-MWI 153 | 1046112 941 7] GW P 125 ml | H2804 G SA  [NPN (853.2)
1 0830038 [-020 OBS.-MWI1 153 | tomerz o4z~ | Gw P 250 mt | None e} __$A  |Perchlorate (314.0)
Fl oo3p02 |022  JOBS-MWI 153 | 10/16/12  9:43 1 GwW P 500 b | ‘None G SA AEka_l_init'y {SM23208)
1 vosoos |-024  [oBS-Mwi1 153 | 10612 845 -] GW | AG 4xiL None G SA HE (5W846-83214)
Last Chain: 7] Yes Sample Tracking SMOUse  [Special Instructions/QC Regquirtments: Conditions on
Validation Req'd: 4] Yes Date Ertered: EDD i?] Yag Tl i Receipt
Background: { ] ves Entered by: Turparound Time © | | Z0ay | |13 Day [} 30 Day
Confirmatory: L Yas QC inits.! Negotiated TAT L.
Sample Name i o Aignature » Init. CompanyfOrganization/Phone/Cell  |Sample Disposal LI Return to Clien; ] Disposal by Lab|
Team |Roben Lynch e Fo7 | SNLI4142/505-844-401 3/505-250-7090_|Return Samples By:
Mernbers [Witiam Gibson AL AR |sh142/505-284-3307/505-280-7367 | Cermments: Ser report 9 THN Jacksan!41420M 072012042547
; A e A ¥ ; i .
Alfred Santillanes ﬂfﬂ%—— | 24 SNLI4142/505-344-5130/505-228-0710 ¢ sercn b e et anasi using SWEAS.6850.
: Regort anians {as Br, Ci, F, 504), Matals (35 Ca, My, X, Na), alkalinity {as Total L
A, ' bicarbanate and carbenata), and gemma speciroseopy (shor fist fsotopes) LabUse |
1.Refinquished by #7 FAr__Ong. Gr 3 Date 16 /52 Time JO /de |3 Relinguished by o, Date Time
1, Received by A Cro.4¢7¢ 7 Dsledd/vgyr & Time 72/ & 13, Received by org, Date Fime
2.Refinquished by Llemt g giliee oo CraHlY 2. Date /076 r2 Time £0GE7  l4Relnquishedby - Crg. Date Fime
2. Received by - Org. Date Time 4. Received by Org, Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT
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MO 2012-ARCOG (42012 CONTRACT LABORATORY AP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation) -
ZI3559¢
Page 2 of 2
AR/COC| 614462
Project Name: SWMU 68 GW Char  |ProjectTask Manager: Clinton Lum Project/Task No.: 98026.01.13
Tech Area: '
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection] Sample Parameter & Method Lab
Sample No. {Fraction Sample Location Detail {ft) Collected Matrix | Type | Volume | ative | Method Type Requested Sample iD
e
£ 083003 |-027 - |{OBS-MW1 :\Q’ . 253 | 10/16/12 846 7 | GW P . | 250mi | NaOH G SA _[Total Cyanide (8W346-9012) lom
3
~1 093003 |-033 [OBS-MW1 § L2E3 | 1016112 947" | GW P 1L 7 | HNO3 G SA _|Gamma Spec {short list}(901.0) e
/] 093003 |-034 |OBS-MwWA1 S 1253 | 10M8M12 9:49 7| GW | L HNQO3 G SA __|Gross Alpha/Bela (900.0) o
P
<1 093003 {-035  |OBS-MwWH S 11253 | 10m812 9507 | GW P 1L HNQO3 G SA__ |Isotopic Ur (ASTM D3972-09M) o1%
»| 093004 |-001 |OBS-TBY~ NA | torenz e3d” | ow | G | sxaoml | HOL | G TB |TCL VOC (SW846-82608) o

Recipient Initials iﬂifj’“




GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: November 14, 2012

Company : Sandia National Laboratories
Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuguerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant’
Project: Level C, Groundwater Monitoring
Client Sample ID: 093003-020 Project: SNLSGWater
Sample ID: 313354007 Client ID; SNLS003
Matrix: AQUEOUS
Collect Date: 16-0CT-12 09:42
Receive Date: 17-0CT-12 Client Desc.: OBS-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 U ND 0.004 0.012 mg/L 1 MARI 10/27/12 0851 1255975 1
The following Analytical Methods were performed:
Method Description Analyst Comments B
1 EPA 314.0 DOE-AL ’

Page 91 of 1247
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S0 2012:ARC0G (+2012/ CONTRACT LABORATORY AOP 96-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY |
21345y
23Sk
internal Lab Page 1_of_2
Batch No. ¥ SMO Use o, ARICOC| 614464 ¢
Project Name: SWMU 68 GW Char Cate Samples Shipped: /&7 F 122, SMO Authorization: £ b £/ o e oanar© [} Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. fAE T g SMO Contact Phane: see Qotile pra L ] mmma
Project/Task Number: 98026.01.13 Lab Contact: Edie Kent/803.556.8171 [ ] Released by COG No. .
Service Order: CF 283-13 Lab Dastination: GEL . Send Report to SMO:; [_14° Celsius
Contract No.: PO 891435 Larraine Herrera 505-844-3199 Bill tor Sandia National Laboratories (Accounts Payable),
Tech Area: P.0O. Box 5800, MS-0154
Building: Room: Operational Site: Albuguargue, NM 87185-0154
Depth Date/Time Sample Container Preserv-{Coliection] Sampie Parameter & Method Lab
Sample No. [Fraction Sample Location Detail {ft) Collected Matrix | Type { Volume ative | Methad | Type Requested Sample ID
B3y
Yl 093007 |-001 0BS-MW2 282 1101712 950 / Gw G 3x40mi | HCL G SA |TCL VOC (SW846-8260R) Cres 15‘1
/| 093007 [-002 |OBS-MW2 262 [ 10/17112 9537 ow | AG 4xiL” | None G SA_|TCL SVOC (SW846-8270C) X B
¥ 093007 |-000 " |OBS-MW2 262 | 101712 9547 | GW | P | 500mi | HNO3 G SA__|TAL Matals+U(SW846-8010/8020/7470) | ¢rens”
i1 093007 -014 | {OBS-MW?2 252 110i7H2 8557 ow P 250 ml | None G SA _ {Hexavalent Chromium (SWa46-7196A) ee ™
W 093007 |-016 - |OBS-MW2 252 1101712 955 - GW P 125 ml | None G SA  [Anions (SW846-9058) i
v : Ase ‘ N
093007 |-G17 .|OBS-Mw2 252 | 10/17/12 958 FGW P ml | HNO3 G SA _ [Metals (SW846-6020) i
: '3 (3
vl 093007 {-018 - |OBS-MW?2 252 (101712 988 4 GW P #125 mi | H2804 G SA |[NPN {353.2) 555
‘' 6e3007 {-020 - CBS-MwW2 252 | 101172 10:00 7] GW P 250 ml | None G SA  [Perchlorate (314.0) OoL
v 093007 |-022 . [OBS-MW2 252 11017412 16:01 Y GW P 500 ml | None G SA_ |Alkalinity {SM2320B) LCoF
1 093007 {-024 |OBS-MW2 252 110/17TM2  10:04 7] GW | AG 4x1L None G SA  [HE (SW846-8321A) 20
Last Chain: _] Yes Sample Tracking SMQ Use Special instructions!g(? Reqguirements: Conditions on
Validation Req'd: 7] ves Date Entered: EDD :’3 Yes [_j No _ Receipt
Background: L Yes Entered by: Turaround Time || 7Day® | | 15 Day (V] 30 Day
Confirmatory: _ Yes Qe inits.: , Negotiated TAT J
Sample Name 7 signpture p 1nit. Compary/Organization/Phone/Cell  |Sample Disposal LI Return to Client 1) Bispesal by Lab
Team |Robert Lynch ,&‘Vép;% SNL/4142/605-844-4013/505-250-7090 |Return Samples By:
Members [Wiliam Gibson /74, - SNL/4142/505-264-3307/505-239-7367 |Comments:
: 7 4142/505-844-5130/505-278- H perchorate detectsd, then perform verification analysis using SWE46-6850.
Alfred Santiliancs f [/"g —— SHLI4142/505-844-5130150 calal Report anions (as Br, CI, F, 504), Metals (as Ca, Mg, K, Na), atkalinity (as total
bicarbonate and carbonate), and gamma spec (short fist isotopes). FGW (fiftered in
o field wiG.45 micron fiter) Lab Use
1.Relinquishad by/ﬁ‘{% Ory. </ Dale 7 Time/ /2 & 3.Relinquished by Org. Date Time
1. Recsived by MW Org. #r 427 Date fOf 12l A Time /10 7 3. Received by Org. Date Time
2.Relinquished by fdrmasglbinimver.  Orgory 7 Date AIBXAZ Time A262 4,Relinquished by Org. Date Time
2. Received by -/M Org. (e Date ! g«(ﬁh‘r‘}-_ Time g~ & =% |4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT
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MO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Page 2 of_2_
e i,

AOP 95-16

AR/COC| 614464
Project Name: SWMU 88 GW Char Project/Task Manager: Ciinton Lum Project/Task No.: $8026.01.13
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-[Collection] Sample Parameter & Method Lab
Sample No. [Fraction Sample Location Detail {ft} Collected Matrix | Type | Volume ative | Mathod | Type Requested Sample ID
KM 083007 [-027- |OBS-MW2 282 | 1ort712 1005 | GW 250 ml | NaQH G SA_ |Totai Cyanide (SW846-9012) il
41 093007 ]-033 ' [OBS-MwW2 252 | 1on7i12 10077 GW P 1L HNO3 G SA 1Gamma Spec (short list)(801.0) | & {1
1 093007 1-034 ~ |OBS-MW2 252 | 101712 10:087] GW P 1L HNQ3 G SA  |Gross Alpha/Beta (900.0) iz
4 093007 [-035 |OBS-Mw2 252 | toM7/42 100107 GW P 1L HNO3 G SA_ |lsotopic U (ASTM D3972-00M) | o (3
¥| 093008 |-001- jOBS-MW2 252 | 10172 9:507 | GW G 3x40mi | HCL G DU |TCL VOC {SW846-3260B) ! ki
7t 093008 |-002° |OBS-MW2 252 | 1011712 9:53 7| GW | AG 4x1L - | None G DU [TCL SVOC (SwW8456-8270C) o L5
#A 093008 |-009° |OBS-MW2 252 | tor7M2  9sa L aw | P | 500mi | HNOZ| G DU |TAL Metals + U (SW846-6020/7470) |5 { (.
“083008 [-014 ° lOBS-MW2 252 | 101712 955”7 | GW- P 250ml | None G DU {Hexavalent Chromium (SW846-718) | & (&
#] 093008 {-018-° |OBS-MW2 252 | 101712 9:86 ] GW P 125 ml | None G DU |Anions {SW846-3058) Oy
A 093008 |-017¢ |OBS-MW2 252 | 1on72 ess | Fow| P |5%%m | wnoa| G DU iMetals (SW846-6020) 3 (2ot
-1 (93008 |-018 - {OBS-MW2 252 | 101712 g:59- | GW P 125 ml | H2804 G DU INPN (353.2) %",f?
< 083008 |-020 " |OBS-MW2 252 | 1on7rz 1000 7] GW A P 250 ml | None G DU |Perchiorate (314.0} =
« 083008 [-022 - |OBS-MW2 252 | 1otz 10:01 ) GW P 500 mi | None G DU 1Alkalinity (SM23208) [ FN]
< 093008 i-024 |OBS-MwW2 252 | 10172 104’ | GW | AG Ax1t None G DU [HE (8W846-8321A) o 2
#1 093008 [-027 ¢ |OBS-MwW2 252 | 101712 1005 7 GW P 250 ml | NaQH G DU {Total Cyanide (SW845-9012) O3
~-1 093008 - [-033 r [OBS-MW2 282 1 1011712 10:07{' GW P 1L HNO3 G DU tGamma Spec (short isf)(901.0) | &2 %
1 093008 |-034 |OBS-Mw2 252 | 1oM72 1m0’ | ow P 1L HNG3 G DU [Gross Alpha/Beta (900.0) oAy
083008 |-035 |OBS-MwW2 262 | 10172 10102 GW P 1L HNC3 G DU |lsolopic U (ASTM D3g72-00My | 224
NJA | 1011712 g:50 | DIW G 3x40mt | HCL G TB |TCL VOC (8WB846-82608) o2%
Recipient Initials flz;/c‘




GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: November 16, 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 1D:  093007-020 Project: SNLSGWater
Sampie ID: 313454007 : Client iD: SNLS003
Matrix: AQUEOUS
Collect Date: 17-0CT-12 10:00
Recetve Date: =~ 18-OCT-12 Client Desc.: OBS-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 1 MARIL 102712 1007 1255975 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

Report Date: November 16, 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. Paissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  093008-020 Project: SNLSGWater
Sample ID: 313454020 Client 1D: SNLS003
Matrix: AQUEOUS
Collect Date: 17-0CT-12 16:00
Receive Date: 18-0OCT-12 Client Desc.: OBS-MW?2
Collector: Client Vol. Recv.:
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography
FPA 314.0 Perchlorate by IC "As Received”
Perchlorate U ND 0.004 0.012 mg/L 1 MARI 10/27/12 1026 1255975 1
The following Analytical Methods were performed:
Method Description. Analyst Comments
1 EPA 314.0 DOE-AL

Page 90 0of 969
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O ZOIZARCOC (4-2012) CONTRACT LABORATORY | AOF 95-16
=
= ANALYSIS REQUEST AND CHAIN OF CUSTODY
ol
& (3 Sk
Internal Lab ffﬂ 3 (3 S 9 Page 1 _of 2
Batch No. SMO Use . AR/CCC 61 4465 -
Project Name: SWMLU 68 GW Char Date Samples Shipped: £&/ /¢ /r 2 SMO Authorization: U:r-\,u-) ﬁlﬂ-.@—u,‘- E; Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybiti No. (Y7 ¥S ¥ SMO Contact Fhone: ¢, 2wt le onod i [ RMHA
Project/Task Number. 88026.01.13 Lab Contact: Edie Kent/803.556.8171 [} Released by COG No.
Service Order: CF 0263-13 Lab Destination: GEL Send Report to SMO: (7] 4° Celsius
Contract No.; PO 821436 Lotraine Herrera 505-844-3198 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area; P.0. Box 5800, MS-0154
. Building: Room: Operational Site: Albuguerque, NM 87185-0154
i Depth Date/Time Sample Container Preserv-{Collectiony Sample Parameter & Method Lab
Sample No. |Fraction| Sample Location Detail {ft} Collected Matrix | Type | Volume | ative | Method | Type Requasted Sample 1D
1 ' TVLLE
f 093010 |-001 * [OBS-MW3 208 l1om812 917’ | Gw G 3x40mi”] HCL G SA |TCL VOCI(SW846~82608) €2
| 083010 {-002 [OBS-MW3 208 [10118M12 9197 GW | AG AxtL None SA |TCL SVOC {(5W846-8270C) Ced L.
| 083010 1-008 - |OBS-MW3 208 (101812  9:20 -| GW P 500 dl | HNO3 G SA_|taL Metals +U(SW846-6010/6020/7470) | 5¢373
«1 093010 |-014 [OBS-MW3 208 |10r18M12 @217 | Gw P 250 mi | None G SA  [Hexavalent Chromium (SW846-7186A) o oY
f/ 093010 |-016 ~ |[OBS-MW3 208 (101812 @22 GW P 125 ml+ | None G SA  |Anions (SW848-0056) o o%

] BLRIG
¥l 09300 {-017 [OBS-MW3 208 |10/18/12 924 7| FGW P 500 ml | HNO3 G SA  |Metals (SW846-6020) ::: < )
| 093010 [-018 |OBS-MW3 208 |10M812 @25 7| GW | P | 125ml [H2SO4] G | sA |NPN(3532) Sy
¥{ 093010 [-020 [OBS-MW3 208 {10/18M12 926 7| GW P 250 mi”| None G SA  |Perchlorate (314.0) G o+
4 093010 {-022 [OBS-MW3 208 {10/8M2 8277 | GW P 500 ml‘| None G SA  |Alkalinity (SM2320B) =
Ul 093010 [-024 |OBS-MW3 208 1071812 92971 GW | AG axil None G SA  |HE {SW846-8321A) )

Last Chain: i ] Yes Sampie Tracking SMO Use  (Special instructions/QC Requirements: Conditions on
Validation Req'd: 17! Yes Date Entered: EDD :] Yes o _ Receipt
Background: L] Yes Entered by: Turnaround Time 7 Day* u 15 Day* (130 Day
Confirmatory: L) Yes QC inits.: Negotiated TAT -
Sample Name ., Signatura , Init. Company/Organization/Phone/Cell  {Sample Disposal L] Return to Client 1] Digposal by Lab
Team |[Robert Lynch 7 JEA | SNLIA142/505-844-4013/506-260-7090 |Return Samples By:
Members {Alfred Santillanes A SNL/4142/505-844-5130/505-228-0710 |Comments: Sand report to Tim Jacksonv1 42/MS 07282042547
4 If perchiorate detected, then perform verification analysis using SYW846.-6850.
Report anions {as Br, CI, F, S04), Metals (as Ca, Mg, K, Na), alkalinity (as total
bicarbonate and carbonate}, and gamma spectroscepy (short Bst isotopes). FGW
'y s . {filterad in field w/ 0 45 micron filter Lab Use
1.Relinquished by /%ﬁgeyma—orgﬁf/yz Date /Q78/72 Time /O © 513 Relinquished by Or. Date Time
1. Recelved by W LJM? Or9.6/7¢ 2 Date 4D //d/r2. Tima /e2-8F” |3 Received by Org. Date Time
2.Relinguished by M Orgeyr 2 Date f2/¢ § /v Time f7&¢ |4 Relinguished by Org. Date Time
2. Received by XA s ~Ora. (PL__ Date /7R, 0. Time (57/S |4 Recalved by Org. Date Time

*Prior confirmation with SMO r'ec;uired for 7 and 15 day TAT
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MO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

ACP 85-16

Page 2 of 2

AR/COC} 614465

Project Name:

SWMU 68 GW Char  |Project/Task Manager:

Clinton Lum ProjectiTask No.: 88026.01.13
Tech Area:
Building: Room: l.ab use
Depth DatefTime Sample Container Presery-|Collectionl Sample Parameter & Method Lab

Sample No.|{Fraction Sample Logation Detail {ft) Collected Matrix | Type | Volume ative | Method | Type Requested -| Sample iD
#T 093010 |027 OBS-MW3 208 | 10118112 9307 | GW P 250 ml', NaOH G SA _|Total Cyanide (SW846-9012) Sto
K~ 083010 |-033 OBS-MW3 208 | 101812 231~ | GW P 1L7 | HNO3 G SA_ |Gamma Spec (short list)(801.0) | o\l
¢ 0893010 |-034 OBS-MW3 208 | 101812 @337 | GW P 1L | HNQ3 G SA  |Gross Alpha/Beta (900.0) ol
¥ 093010 |-035- [OBS-MW3 208 | 1oM8n12 9:34 - | GW P 1L ™ HNO3 G SA  |lsotopic Ur {ASTM D3972-09M) o2
-1 093011 i-001 OBS-TB4 N/A | 101812 @17 » | DIW G 3x40ml HCL G TB |VOC (SW846-82608) () -
» (093012 |-001 OBS-FB1 N/A | 10/18M12 3017 | DIW G 3x40mil HCL G FB [VOQC (8W845-8260B) olg

Recipient Initials M/C‘




GEL LABORATORIES LLC

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

Certificate of Anal?ysis

Report Date: November 16,2012

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:  093010-020 : Project: SNLSGWater
Sample 1D: 313363007 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 18-OCT-12 09:26
Receive Date: 19-0CT-12 Client Desc.: OBS-MW3
Collector: Client Vol. Recv.:
Parameter Qualifier  Result DL RL Units DF Anaijrst Date Time Batch Method
Ton Chromatography
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L 1 MARI 10/27/12 1046 1255975 1
The following Analytical Methods were performed: B
Method Description Analyst Comments
1 EPA 314.0 DOE-AL

Page 77 of 908



MO 2012-ARCOC (4-2012)

&
G
o CONTRACT LABORATORY AOP 95-16
- ANALYSIS REQUEST AND CHAIN OF CUSTODY
5
1237%7[ 31379/
infernal Lab Page 1 of_2_
Batch No. SMO Use AR/ICOC| 614466 -
Project Name: SWMU 8/58 GWM Date Samples Shipped: /0 / 22/ 2. SMO Authorization: BA.(_}M [ | Waste Characterization
Project/Task Manager: Clinton Lum CarrierWaybill No. [ 7 @LL SMO Contact Phone . a2 daffie nm [} Rmma
Project/Task Number: 98026 01.12 Lak Contact: Edie Kent/803.556.8171 Lorraing Herrera/505-844-3199 [} Reteased by €OC No.
Bervice Order; CF 262-13 Lab Desfination; GEL Send Report to SMO; (1 4¢ celsius
Contract No.: PO 691438 Lorraine Herrera/505-844-3199 Bill to: Sandia Nationat Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-[Collection| Sample Parameter & Method Lab
Sample No. |Fraction| Sample Location Detail {ff) Collected Matrix | Type | Volume afive [ Method | Type Requested Sample ID
SI37¢
<1 093013 °|-001" |CCBA-MW1 78 | 10/22/112 920 7| GW G 3x40ml | HCL G SA  |TCL VOC (SW846-8260B) ~ 2) ,:?
- 373 '(72'9'7'
1 083013 |-002 [CCBA-MWI 7O 1022112 922 7| GW | AG 4xil None SA |TCL SVOC (8W846-8270C) S
’ Br37gr
#] 093013 [-009 |CCBA-MW1 789 102212 923 - GW P 50C mit .| HNO3 G SA _[TAL Metals + U (SW8B46-6020/747T0) ] oo 2
358787
A 093013 |-016 CCBA-MW1 79 10/22/12 8:24 - | GW P 125 mi None G SA |Anions (SW846-8058) oo’
N TS
# 093013 |-017 |CCBA-MWH1 79 | 10/22/12 925 7| FGW P 500 mi | HNO3 G SA |Metals (SW846-6020) Q0§
- 3/37%
w1 093013 [-018- {CCBA-MW1 79 [ 10/22M12 9287 | GW B 125 mi | H23804 G SA |NPN (353.2) aa_r‘?
- EYENT Wi
[ 003013 1-020 ° {CCBA-MWI 78 [10/22M12 927 .| GW P 250 ml-| None G SA  |Perchlorate (314.0) O
BI3757
#| 093013 [-022 [CCBA-MW1 79 110/22/12 928+ | GW P 500 mi~| None G SA  |Alkalinity {8M23208B) 267
EYEVE N
1 093013 |-024- [CCBA-MW1 79 {10222 $28- 1 GW | AG 4x1l. ~| None G SA |HE (sw8e4B-8321A) L0 2
EENET
+| 093013 |-027 |CCBA-MW1 79 11022112 930 -] GW P 250 il “| NaOH G SA  |Total Cyanide (SW845-9012) oo ?7
Last Chain: {7 Yes Sample Tracking SMO Use  [Special Instructions/QC Requirements: Conditions on
Vaiidation Req'd: 1] ves Date Entered: EDD %] Yes E_:j No _ Receipt
Background: ! ] ves Entered by: Turnaround Time 7Day* || 15 Dav* (130 Day
Confirmatory: i Yes QU inits.: Negotiated TAT -
Sample Name L fure Init. CompanyfOrganization/Phone/Cell  {Sample Disposal i Return to Client [ Disposaj by Lab
Team |Rabert Lynch ot el — E L |sNLi4142/1844-4013/250-7090 Return Samples By:
" 7 0 } : y
Members |Aled Santlanes /) (il Scde /- am FZSE SISO __|COTNENS, |, o ST SIS
pillian J-Gitrson = - =S (Ca,Mg,K Ma ) Alkatinity (total, bicarbonate carbonate)
if perchlorate detected, perform verification analysis using SWa46-
_ J 6850M) Lab Uise
1 Relinquished by /# AZ e O1g. /Y A Date JO/PDfG2 Time QOS5 |3.Relinguished by Org. Date Time
1. Recelved by /j’W Org. &Y< 2... Date ,-o/fgz 2 Time 384 |3, Recalved by Org. Date Time
2.Refinquished by 4/ Wm@‘“ Org4/¢Y2 Date s8/2er rz Time /APTS |4Relinquished by Org. Date Time
2. Received by 0. GEA— Date j7~d 3~ fATime (77 4. Received by Org. Date Time

*Prior confirmation with SMO raquired for 7 and 15 day TAT
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MO 20312-ARCOC (4-2012)

CONTRACT LABORATORY AOP £5-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
Page _2 of 2
AR/COC| 614466
Project Name: SWMU 8/58 GWM Project/Task Manage:: Clinton Lum Project/Task No.: 88025 01.12
Tech Area:
Building: Room: l.ab use
Depth Date/Time Sample Container Presery-|[Collectiony Sample Parameter & Method Lab
Sample No. [Fraction| Sampie Location Detail {ft) Collected Matrix | Type | Volume ative Method Type Requested Sample iD
3/37
<1 093013 {-033 v |CCBA-MW1 79 1012212 9:31- GW P 1N HNO3 G SA  |Gamma Spec (short list)(801.0) /3/57
- N A=y
v 093013 |-034- JCCBA-MW1 78 10/22/12 9:33 - GW P TL - | HNO3 G SA__ {Gross Alpha/Beta (300.0) Yoy
EVEi
Y1 0923013 |-035- (CCBA-MWA1 79 10/22/12 9:34~ GW P 1L~ | HNO3 G SA  {lsctopic U (ASTM D3972-00M) 2’2/7_27
: Zr27EY
of 093014 - 1-001 - {CCBA-TB1 79 10/22/12 9;20 ~ | DiW G 3x40ml HCL G T8  VOC (8W846-8260B) ’O /3
- - ETEY
<t 093015 [-001 CCBA-FB1 - 79 1022112 7 9:.03 Diw G Ix40ml HCL G FB  IVOC (SwW846-8260B) o 557

Recipient Initials, }ﬂ /




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 206407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 20, 2012

Company : Sandia National Laboratories
Address : MS-0756, Org. 06763, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuguerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID: 093613-020 Project: SNLSGWater
Sample ID: 313787006 Chent ID: SNLS003
Matrix: AQUEOQUS
Collect Date: 22-OCT-12 09:27
Receive Date: 23-0CT-12 Client Desc.: CCBA-MW1
Collector: Chent Vol. Recv.:
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography
EPA 314.0 Perchlorate by IC "As Received"
Perchioeate U ND 0.004 0.012 mg/L 1 MARI 10227712 0520 1257525 1
The following Analytical Methods were performed:
Method Description ‘ Analyst Comments
1 EPA 314.0 DOE-AL

Page 118 of 1241
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MO 2012-ARCOC (4-2012) _
i CONTRACT LABORATORY AOP 518
S, ANALYSIS REQUEST AND CHAIN OF CUSTODY
E .
=~
et

Internal Lab Page 1 _of 2
Y74
Batch No. SMO Usq A AR/COC] 614468
Project Name: SWMU 8/58 GWM Dale Semples Shippe:. [ O [ 2-2 [/ € SMO Authorization: At o g [ Waste Characterlzation
Project/Task Manager: Clinton Lum CartierWayhill No. } Y F TG |SMOGontact Phone: Goce urtlia o L. | [ | RusA
Project/Task Number, 98026 01.12 Lab Contaat: Edie Kent/803.556.8171 Lorraine Herrera/505-844-3169 [} Releasad by COC No,
Service Order: CF 282-13 Lab Destination: GEL Send Report to SMO: (40 celsius
Contract No.: PC 691436 Lorraine Herrera/505-844-3189 Bill to: Sandia Nafional Labsratories (Accounts Payable),
Tech Area: P.0O. Box 5800, MS-0154
Building: Room: Operational Site; Afbuquerque, NM 87185-0154
] Depth Date/Time Sampie Container Preserv-|Coflection Sample Parameter & Method Lab
Sample No. {Fraction Sample Location Detail (1) Collected Matrix {| Type | Volume ative | Method | Type Regquested Sample 1D
= . ENET
¥ 093018 |-001- |CCBA-MW?2 117§ 10/23/12 9:38 " | GW G 3x40ml" | HCL G - SA |TCL VOC (SW846-82608) jo ;%/
B 31375
F 093018 |-002 |CCBA-MW?2 117 {10/23H2 940 -7 GW | AG 4x1.”"| None G sA |torBvoc (SW846-8270C) o 1797
- 75
M 093018 |-009  |CCBA-MW2 117 {10R23/12 94t~ ow | P | s00mi| HNO3| © SA el Metals + U (sWias-802077470) | © oy
- - 3/57%

#1 093018 |-018 < |CCBA-MW2 117 §110/23112 042 7 GW P 125 mi None G SA  |Anions {SW846-9056) (,‘:Q% / 7

37ETPS

#7 093018 |-017 |CCBA-MW2 117 {1032 s4a<lrow]| P | soom | HNOZ| G SA  |Metals (SW846-6020) 5272

N L Y EC Y
#1 093018 |-018 CCBA-MW2 117 110/23/12 o045 1 GW P 125 mi | H2SG4 G sA PN (353.2) 53 2! .
L - 2i37%
#1 093018 |-020 |CCBA-MW?2 117 {10312 046” | Gw P 250 ml | None G SA  |Perchlorate (314.0) & 3'57
P P . 5278
A 093018 |-022  |cCBA-MW2 117 {10232 947~ aw | P | 500mi | None | G sA  |Aikalinity (SM2320B) ey K

: ErENL]
¥~ 093018 |-024 CCBA-MW2 117 | 10123412 9507 | GW AG 4x1L7 | Mone G SA  {HE (SW846-8321A) lok-074 7
' 27E
A4 093018 |-027 |CCBA-MW2 117 (102312 95171 oW | P | 250mi”| NaOH| & sA |76t Cyanide (swade-s012) | 25227
Last Chain: 7] Yes Sample Tracking SMO Use  {Special Instructions/QC Requirements: Conditicns on
Validation Req'd: 1] ves Date Entered: EDD u’_i Yes r_hi No Receipt
Background: __] Yes Entered by: Turnaround Time | 7Day* {15 Day* 130 Day
Confirmatory:  yes QC inits.: Nsgotiated TAT L
Sample Name .~z Sigpature  » Init, Company/Organization/Phone/Celf  jSample Disposal L] Return {o Client 1] Disposai by Lab
Team |RobertLynch 4 A . o | ASNLIA142/844-4013/250-7090 Return Samples By:
Members |Alfred Sangillanes Ly il e ?SNU4142{844~5130;’228—{}710 Comments: Send cepart 10 Tim JAcKSONVATAZIMS 0729/284-2547
— N -f Yd TLavy { FIEEQ 10T D Wid ITHE BT THIET ), ANONS { DL WLE D0a8),
William J. Gibson &M 2 4 SNL/4142/844-4013/239- 7367 Metals (Ca, Mg, Na JAlkalinity {total, bicarbonate, carbonate)
! if perchiorate detected, perform verification analysis using SW846-
B8850M Lab Use
1.Relinquished by ﬂ-@% Org iy e/ D Dae /8/25/7.2 Time fa@9- 3.Relinguished by Org. Date Time
1 Received by £, Piny  Org.o/ /52 Date £ 3/ 272 Time/IIF |3, Received by Org, Date Time
2. Relinquishedy '/ & 2000 &/ Y 7 Date /3 / j/f?z_'l”lme//@@ 4.Relinguished by Org. Date Time
2. Received by T 0!/ ~0rg. (A Date rodi ¥ A Time n2¢ © |4 Received by Org. Date Time

*Prior confirmation with SMOQ réquired for 7 and 15 day TAT
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MO 2012-ARCOC (4-2012) CONTRACT LABORATO RY _ AQP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
Page 2 of _2
AR/COC| 614468
Project Name: SWMU 8/58 GWiM Project/Task Manager: Clinion Lum Project/Task No.: 98026 01 12
Tech Area:
Building: Room: Lab use
Depth DatefTime Sample Container Presery-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail {ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
47093018 |-033  |CCBA-MW2 117 |10/23112 952 4 oW | P 1 | HNO3 G SA |GBmma Spec (short list)(901.0} 202 _Zﬁ;’
¥ 093018 |-034 7 |CCBA-MW2 117 1102312 954~ GW P 1L <} HNO3 G SA  |Gross Alpha/Beta (900.0) 3?5739‘7
1 083018 |-035 {CCBA-Mw2 117 §10/23M12  9:56 GW P 1LY | HNO3 G SA  |lsdtopic U (ASTM D3972-09M) ?é%n%%?
V[ 093019 |-001 |CCBA-MWZ 117 110723112 9:38 GW G 3x40mi | HCL G DU | TCL VOC (SW846-82608B) 52%?‘97
Lt 083018 {-002 |CCBA-MW2Z 117 11012312 940”7 GW | AG 4x1L None G [2]8; TC‘L SVOC (SW846-82700) Zfﬁ %%7
y‘/ 083019 |-009 ¢ {CCBA-MW2 117 §10/23M12 941 GW P 500 ml : HNO3 G DU [TAL Metals + U (SW848-8020/7470) 5/%$§7
y[ 093019 |-016 * |CCBA-MW2 117 11072312 942 rf GW P 125 ml | Nene G DU [Anions (SW846-8058) 3/3#73? :
1083019 |-017  {CCBA-MW2 117 [10/23/12 944 7 | FGW P 500 mil | HNO3 G DU |Metals (SW846-6020) - g cgg;
vyl 083018 |-018 © [CCBA-MWZ 117 [ 10/23112 945 7| GW P 125 ml |H2504] G DU [NPN (353.2) 09%4
¥| 083019 [-020 * [CCBA-MW2 117- 1023112 948 1 ow P 250 ml | None G DU [Perchiorate {314.0) 5’%&?5/ |
093019 |-022 7 [CCBA-MW2 117 [10/312 947 7| 6w P 506 ml | None G DU [Alkalinity (SM23208) '325;?27
v 093019 |-024 © |CCBA-MW2 . 117 {10/23/12 9:50 GW | AG 4x1L < | None G DU~ |HE (SW846-8321A) i%i%;
¢ 093019 }-027 ! lceBa-Mw2 117 110/23/12 9517 | GW P 250 mi" | NaOH G DU [Totfal Cyanide (SW§46-9012) - % (ida
| 093019 1033 [CCBA-MW?2 117 110/23/12 952 | GW P 1L HNO3 G ‘DU |Gamma Spec (short list){801.0) 2 97
¢t 093018 |-034 - |CCBA-MW?2 17 [ 102312 954 7| GW P 1L HNO3 G DU [Gross Alpha/Beta (900.0) ‘;?;é’z
vl 093019 |-035 (CCBA-MW2 117 110/23/2 9:56 GW P 1L HNQ3 G DU |Isotopic U (ASTM D3972-09M) 5’ c;:‘ j
#7083020 |00t  ICCBA-TB3 WA | 1023r12 938 T Diw G 3x40ml | HCL G TB {TCL VOC (8W846-82608) 5/035";7£7
Recipient Enitials?M/C-“-*



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 298407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: November 20, 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: 093018-020 Project: SNLSGWater
Sample TD: 313787033 Client ID: SNLS003
Matrix: AQUEQUS
Collect Date: 23-0CT-12 69:46
Receive Date: 24-0CT-12 Client Desc.: CCBA-MW2
Collector: Client Vol. Recv.:
Parameter Qualifier  Result i DL RL Units DF Analyst Date Time Batch Method
Ton Chromatography 7
EPA 314.0 Perchlorate by IC "As Received"
Perchlorate U ND 0.004 0.012 mg/L I MARI 10/27/12 0637 1257525 1
The following Analytical Methods were performed:
Method Description Analvst Comments
1 EPA 314.0 DOE-AL

Page 128 of 1241



GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: November 20, 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:  093019-020 Project: SNLSGWater
Sample ID: 313787045 ClientID;  SNLS003
Matrix: AQUEOUS
Collect Date: 23-0CT-12 09:46
Receive Date: 24-0CT-12 Clhient 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 1 MARI 10/27/12 0656 1257525 1
The following Analytical Methods were performed:
Method Description . Analyst Comments
1 EPA 314.0 DOE-AL

Page 133 of 1241
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@Mo 2012-ARCOC (4-2612) e

by CONTRACT LABORATORY _ AOF'95-16
o]
=S ANALYSIS REQUEST AND CHAIN OF CUSTODY
Junad
%]
< internal Lab Page 1 of _1_
T ¥ smousf s _ i y AR/COC| 614540 ~
Project Name: SWMU 149 GWM Date Samples Shipped:  / &7 /% /7 £ & SMO Authorization: J,,EM)V;/C"‘W [} Waste Characterization
Project/Task Manager. Clinton Lum GartierfWaybill No. 9 F e SMO Centact Phone! S er oG or ™~ | || RMMA
Project/Task Number: 98026.01.14 Lab Contact: Edie Kent/803-856-8171 Lorraine Herrera/505-844-3198 {71 Releassa by COC No,
Service Order: CF 250-13 Lab Destination: GEL Send Report to SMO: {140 celstus
Confract No.: PO 691436 Lorraine Herrera/505-844-3189 Bill 10; Sandia National Laboratories {Accounts Payable),
Tech Area: P.G. Box 5800, MS-0154
Building: Room: Operational Site: Albugquergee, NM 87185-0154
' Depth DatefTime Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |[Fraction Sample Location Detail {ft} Collected Matrix | Type | Volume ative | Method | Type Requested Bample D
. 3 & 7
A 093249 |-001 |CTF-MW3 359 121141127 937 ¥ ow G 3x40ml | HCL G SA |TCL VOC (S\W846-5260B) ol S
. - Bl eF74
A4 093249 |-008 |CTF-MW3 359 {12/14/412  9:38 GW P 500 ml | BNO3 SA_ |TAL Metals (SW846-8010/6020/7470] s 2
¥ BrevT/
1 093249 {-010 [CTF-MW3 358 112114/12 = 9:40 ~| FGW P 500 mi | HNO3 G SA  |TAL Metals {SW846-8010/6020/7470] oo/
. Br6 97O
¥| 093249 |-016 CTF-MW3 359 (1211412 241" | GW P 125 mi 4C G SA  |Anions (SWB846-0058) ek
’ B0 7
7| 093249 |-018 - |CTF-MW3 359 [1214M12 ¢ 9427 | Gw P 125 mi | H2804 G SA  |NPN (EPA 353.2) 5 Sots
a7
¥ 083249 |-020 - |CTF-MW3 359 |i2M14M2¢ 943 | GW P 250 mi 4C G SA - |Perchlorate (314.0) P
. . - J - R 7L
1 093249 |[-022° |CTF-MW3 359 t112M14112° 944 GW P 500 mi 4C G SA  jAlkalinity (SM2320B) 3 oég _;?_
EXyAdds
f 093250 |-001¢ [CTF-TB1 - na | 121412, 9377 | Diw G 3x40ml | HCL G T8 ITCL VOC (8W846-82608) i
Last.Chain: Pl yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: [} Ves Date Entered: EDD ] Yes LI No Recsipt
Background: ! Yes Entered by: Turnaround Time | | ZDay* | |45 Day* {130 Day
Confirmatory: L Ves QC inits.. Negotiated TAT L] ,
Sample Name P igpature | Init. Company/Organization/Phone/Cell  |Sample Disposal L_| Return to Client 1] Disposal by Lab
Team |Robert Lynch l{/ﬁ% AL |SNL/4142/505-844-4013/505-250-7090|Return Samples By:
Members |Alfred Santillanes // T, | o SFSNLUI4142/505-844-5130/505-228-0710  |Comments: Send reporl to Tim Jacksanf4142/MS 07281284-2547
William Gibson {7857 /e 525 B2/ [SNU4142/505-284-3307/505-239-7367 |Report alkalinity (as Total CaCO3,HCO3,G03). Anions (as
Vi z 7 Br,Ci,F,304) If Perchiorate detected, perform verification analysis
using SWE845-6850M
P - ‘ Lab Use
1.Relinquished by /%, Tl O10. Y42 Date /2y b /72 Time OPD ¢ |3 Relinguished by Org. Date Time
1. Received by a— Org. &/ 2 DatgtP v 7//2 Time £90& |3 Received by Org. Date Time
2.Relinguished by y ~ 2135018 "ﬂL{Z Date /2 // ¢/ j7 Time FHa 33 {4 Relinquished by Org. Date Time
|2. Received.by., - Org. Date 1,2( _;_9,[,; ' 2 Time 9; {0} |4. Received by Qrg, Date Time

“Prior confirmation wit|

O required ToF

and 15 day TAT



GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date:  January 17, 2013

Company : Sandia National Laboratories
Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuguerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID: 093249-020 Project: SNLSG0307
Sample ID: 316970005 Client fD: SNLSG03
Matrix: AQUEOUS
Collect Date: 14-DEC-12 09:43
Receive Date: 19-DEC-12 Client Desc.: CTE-MW3
Collector: Client Vol. Reev.:
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Ton Chromatography
EPA 314.0 Perchlorate by IC "As Received"

Perchlorate HU ND 0.004 0.012 mg/L I MARL 01/12/13 0616 1272008 1
The following Analytical Methods were performed: '

Method Description Analyst Comments

1 EPA 314.0 DOE-AL
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o CONTRACT LABORATORY AQP 85-16
% ANALYSIS REQUEST AND CHAIN OF CUSTODY
o
— internal Lab Page 1 of 2
Batch No. SMO Use ~ L ARI/ICCC 614541
Project Name: SWMU 154 GWM Date Samples Shipped: /2. / 7 &/ /2 SMO Authosization: £/ At ] Waste Characterization
Project/Task Manager: Clinton Lum CarrierWaybill No. Ve id<) SMO Contact Phone:  SZe Zofff. ol | ]| RMMA
Project/Task Number: 98026.01.15 Lab Contact: Edie Kent/803-5658-8171 Lorraing Herrera/505-844-3199 [ ] Released by COC No.
Service Order: CF0251-13 Lab Destination: GEL Send Report to SMO: 4° Celsius
Contract No,: PO 691436 Lortaine Herrera/505-844-3199 Bill to:Sandia National Laboratories {Accounts Payable),
Tech Area: P.Q. Box 5800, M5-0154
Building: Room: Cperational Site: Albuguerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collectior] Sample Parameter & Method Lab
Sample No. [Fraction| Sarnple Location Detail ) Collectad Matrix | Type | Volume | ative | Method | Type Requested - Sample ID
W 093251 |-0017 CTF-MW2 120 112/18M12  10:004) GW G 340mi | HCL G SA _ITCL VOC (SW845-825808B) 2 fcﬁéa?;é—
T P - - PN
¥ 093251 0027 |CTF-mMwW2 128 | 12118112  10:02 GW | AG 4L 4C G SA ITCL SVOC {SW846-8270C) _0 Q_ZS
4 093281 (-009“ JCTF-MW2 129 121812 10:037 | GW P 500 ml | HNQ3 G SA  [TAL Metals+U (SW846-601016020174705[§: %
M 093251 |-010 7 lCTF-Mw2 129 | 1211812 10:05" | FGW | P | s00mi | HNO3| © SA _|TAL Metals+U (SWB46.6010/8020174701 0 & 7_
y 093251 |-016 7 ICTF-MW2 128 |12/18/12 10:067] Gw P 125 mi 4C G SA _ |Anions (8W848-9058) 2 /oi%;é/’:
P 093251 1-018 % |CTF-MW2 129 | 1218112 10:07 7| GW P 125 ml | H2804 G sA  |NPN (EPA 353.2) B /g Zi"
093251 |-020 7 [CTF-Mw2 120 1271812 10:0871 GW | P 1 250mi| 4C G SA__|Perchidrate (314.0) ot
. I -~ £ é/é =
M 093251 |-0227 |CTF-MwW2 129 | 12/18M12  10:00 -] GW P | s500mt] 4C G SA  |Akalinity (SM2320B) a7
i - A g Ric d4,° o . eHEE
v 093251 [-024 |CTF-Mw2 128 | 12/18/12 1011 GwW AG 1 40 G SA  |High Explosives (SW846-8321A Mod.) oo o
¥ 083251 [-033 7 |CTE-MW2 129 [ 12/18/12 10127 GW P pﬁ@u HNO3 G SA Ganﬁa Spectroscopy(short iist}{801.0) IJ-;)/C?; i
Last Chain: {71 Yes Sample Tracking .8MO Use  [Special Instructions/QC Requirements: Conditions on
Validation Req'd:  t¥] Yas Date Entered: ’ EDD (4] Yes [iNo Recsipt
Background: i) Yes Entered by: Turnaround Time IDay* [ 11spay [+ 30 Day
Confirmatory: L. Yes QC inits.; Negotiated TAT =~ |
Sample Name 7 sSgnattre /) Init. Company/Organization/Phone/Cell  |Sample Disposal ! Return to Cliert [+ Disposal by Lab
Team |Robert Lynch e AL |SNL/4142/505-844-4013/505-250.7090 |Return Sampies By:
Members |Alirad Santiilznes sy SNiL/4142/505-844-6130/505-228-0710¢ |Comments: Sand raport ta Tim Jacksan/4142/MS 0728/284-2547
William Gibson e, P e ﬁq SNLi4142/605-284-3307/508-239-7367 {Report alkalinity (as Total CaCO3,HCO3,C03). Anions {as
ﬂ 7 7 /488! : Br,_CI,F,SO4) If Perchicrate detected, perform verification analysis
using SWB846-685CM
Lab Use
1.Relinquished by/ﬁ‘ /M{.SW_/ZZZ&-—"' Org. &/ 2 Date / #/ /;3?/?,2 Time /A 4% |3.Relinquished by Qrg. Date Tiree
1. Received by W Org. &7y Z Date sz vt s/ 2Time 7J% & |3. Received by Qrg. Date Time
2.Retlinquished b Zén,(,a_/’ M Org.&/¥ 2 Date /& ar/i2 Time /M0 |4 Relinquished by Org. Date Tima
2. Received by Org. Date !/ ri-r2 Time ? /o 4. Received by Org. Date Time

“Prior confi

tion with SMO required for 7 &

ay TAT
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AR/COC} 614541
Project Name: SWMU 154 GWM Project/Task Manager: Clinton Lum lProject!T ask No.: 98026.01.15
Tech Area:
Building: Room:; _ Lab use
Depth Date/Time Sample Container Presary-[Collectior] Sample Parameter & Method Lab
Sample No. {Fraction Sample Location Detail (Ft) Collected Matrix | Type | Volume ative | Method | Type Requasted Sample ID
RIGLYEDS
¥+ 093251 |-034 {CTF-Mw2 129 | 1211812 1013 7| GW P 1L HNO3 G SA  Gross Alpha/Beta (900.0) ? f; /O
. - P
M 093251 }|-035 7 ICTF-MW2 129 | 12/18/12 10:15 -1 GW P - 1L HNG3 G SA _ lIsotopic Uranium{ASTM D3972-09M) j/éa / /5
1 = oy
A 0932527 |-0017 |ctETR2 < NA | 121812 1000 T DIW | G | 3xdomi | HOL | G T8 |TCL VOC (SW846-3260B) Sl

Recipient Initials é
R




GEL LABORATORIES LLC

2040 Savage Road Charleston SC 22407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  January 17,2013

Company : Sandia National Laboratories
Address : MS-0756, Org. 06765, Bldg. 823/Rm. 4276
1515 Eubank SE
Albuguerque, New Mexico 87123
Contact: Ms. Pamela M. Puissant
Project: Level C, Groundwater Monitoring
Client Sample ID:  093251-020 Project: SNLS00307
Sample ID; 316965006 Client ID: SNLS003
Matrix: AQUEOUS
Collect Date: 18-DEC-12 10:08
Receive Date: 19-DEC-12 Client Desc.: CTF-MW2
Collector: Client Vol. Recv.:
Parameter Qualifier  Result DL RL Units DF Anaiyst Date Time Batch Method
Ion Chromatography
EPA 314.0 Perchlorate by IC "As Recetved"”
Perchiorate u ND 0.004 0.012 mg/L 1 MARL 01/12/13 0519 1272008 1
The following Analytical Methods were performed:
Method Description Analyst Comments
1 EPA 314.0 DOE-AL
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Appendix B
Data Validation Sample Findings
Summary Sheets for the Perchlorate Data






ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: November 24, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: Burn Site GWM
AR/COC: 614446

SDG: 313267

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 EPA353.2 (nitrate/nitrite as
nitrogen) and EPA314.0 (Perchlorate). Data were reported for all required analytes. 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 and Preservation

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

The initial and continuing calibrations met all QC acceptance criteria.

Blanks

No target analytes were detected in any of the blanks.



Laboratory Control Sample (LCS)

The LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

The MS recoveries met QC acceptance criteria. It should be noted that the MS analysis for Perchlorate
was performed on an SNL sample of similar matrix from another SDG. No sample data will be qualified
as a result.

Laboratory Replicate

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

Detection Limits/Dilutions

All detection limits were properly reported. The sample was diluted 50X for nitrate/nitrite as nitrogen
due to a high concentration.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 11/25/12




Sample Findings Summary

AR/COC: 614446 Page1of1

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

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







ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: November 30, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Two samples were prepared and analyzed with accepted procedures using methods EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), EPA7196A (CrVI), and
SM2320B (alkalinity). Data were reported for all required analytes. Problems were identified with the data
package that result in the qualification of data.

Total CN:

1. The CCB concentration was negative, and the absolute value was > the MDL but < the PQL. The
associated sample results were all NDs and, therefore, 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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

The initial and continuing calibrations met QC acceptance criteria except for the following.



Anions & Perchlorate:
The CCV %Ds for perchlorate and chloride (sample -010 only) were >110%. However, the associated
sample results were all NDs and, therefore, will not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and as
follows. Chloride was detected in the EB. However, this EB was not associated with any samples in this data
package therefore no sample data in this data package were 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.

Alkalinity:
It should be noted that the MS analysis was performed on an SNL sample of similar matrix from another

SDG. No sample data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Alkalinity:
It should be noted that the Replicate analysis was performed on an SNL sample of similar matrix from
another SDG. No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted with the following exceptions.

Anions & Nitrate/Nitrite:

Sample -005 was diluted 5X for chloride and sulfate, and samples -006 and -020 were diluted 10X and
5X, respectively, for nitrate/nitrite due to over-range concentrations or matrix interference. All associated
matrix QC samples were analyzed at relative dilution factors <56X those of the samples.

Other QC
One EB was submitted on the AR/COC.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12




AR/COC: 614462, 614463

Sample Findings Summary

N\

/\

Page 1 of 2

Analytical Method

DOE EML HASL-300, U-02-RC

EPA 900.0/SW846 9310

EPA 901.1

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

Sample ID

093003-035/0BS-MW1
093005-035/0BS-EB1
093005-035/0BS-EB1

093005-035/0BS-EB1

093003-034/0BS-MW1
093003-034/0BS-MW1
093005-034/0BS-EB1

093005-034/0BS-EB1

093003-033/0BS-MW1
093003-033/0BS-MW1
093003-033/0BS-MW1
093003-033/0BS-MW1
093005-033/0BS-EB1
093005-033/0BS-EB1
093005-033/0BS-EB1

093005-033/0BS-EB1

093003-009/0BS-MW1

093005-009/0BS-EB1

093003-024/0BS-MW1
093003-024/0BS-MW1

093003-024/0BS-MW1

Analyte Name (CAS#)

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

Uranium-233/234 (11-08-5)

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

Uranium-238 (7440-61-1)

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

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)

Copper (7440-50-8)

Copper (7440-50-8)

m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

Qualifier, RC

J, FR7
BD, FR3
BD, FR3

BD, FR3

J, MS1
J, MS1
BD, FR3,MS1

BD, FR3,MS1

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

BD, FR3

0.00386U, B

0.00386U, B

uJ, 14
uJ, 14

uj, 14




AR/COC: 614462, 614463

Page 2 of 2

Analytical Method

SW846 8260B DOE-AL

SW846 9012B

Sample ID
093005-024/0BS-EB1
093005-024/0BS-EB1

093005-024/0BS-EB1

093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093006-001/0BS-TB2
093006-001/0BS-TB2
093006-001/0BS-TB2
093006-001/0BS-TB2

093006-001/0BS-TB2

093003-027/0BS-MW1

093005-027/0BS-EB1

Analyte Name (CAS#)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)

Cyanide, Total (57-12-5)

Cyanide, Total (57-12-5)

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

Qualifier, RC
uJ, 14
uj, 14

uj, 14

uJ, 15
uJ, MS5
uJ, 15
UJ, MS5
UJ, MS5
uJ, 15
UJ, MS5
uJ, I5
UJ, MS5
uJ, MS5
uJ, 15
uJ, MS5
uJ, 15
uJ, MS5
UJ, MS5
uJ, I5
uJ, MS5
uJ, 15
UJ, MS5

uJ, MS5

uJ, B4

uJ, B4




ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 10, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614464

SDG: 313454

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

Two samples were prepared and analyzed with accepted procedures using methods EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), EPA7196A (CrVI), and
SM2320B (alkalinity). Data were reported for all required analytes. Problems were identified with the data
package that result in the qualification of data.

Total CN:

1. The ICAL intercept was negative with an absolute value > the MDL but <2X the PQL. The associated
sample results were all NDs and, therefore, will be qualified UJ,I5.

2. The CCB concentration was negative, and the absolute value was > the MDL but < the PQL. The
associated sample results were all NDs and, therefore, 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 prepared and analyzed within the prescribed holding times and properly preserved.



Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted in the Summary section
and as follows.

Perchlorate:
The CCV %D for was >110%. However, the associated sample results were all NDs and, therefore, will
not be qualified.

Blanks

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

Anions:
Chloride was detected in the EB (COC 614463). However, all associated sample results were >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.

Total CN, Perchlorate, Nitrate/Nitrite, Alkalinity:
It should be noted that the MS analyses were performed on SNL samples of similar matrix from other
SDGs. No sample data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Total CN, Perchlorate, Nitrate/Nitrite, Alkalinity:
It should be noted that the Replicate analyses were performed on SNL samples of similar matrix from
other SDGs. No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted with the following exceptions.

Anions & Nitrate/Nitrite:

The samples were diluted 10X for chloride and sulfate and 5X for nitrate/nitrite due to over-range
concentrations. All associated matrix QC samples were analyzed at relative dilution factors <5X those of
the samples.

Other QC

One EB was submitted on AR/COC 614463. A field duplicate was submitted on the AR/COC. However,
there are no required evaluation criteria for field duplicate analyses.



No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/11/12







AR/COC: 614464

Sample Findings Summary

N\

/\

Page 1 of 2

Analytical Method

EPA 900.0/SW846 9310

EPA 901.1

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

SW846 8260B DOE-AL

Sample ID

093007-034/0BS-MW2
093007-034/0BS-MW2
093008-034/0BS-MW2

093008-034/0BS-MW2

093007-033/0BS-MW2
093007-033/0BS-MW2
093007-033/0BS-MW2
093007-033/0BS-MW2
093008-033/0BS-MW2
093008-033/0BS-MW2
093008-033/0BS-MW2

093008-033/0BS-MW2

093007-009/0BS-MW2
093007-009/0BS-MW2

093008-009/0BS-MW2

093007-024/0BS-MW2
093007-024/0BS-MW2
093007-024/0BS-MW2
093008-024/0BS-MW2
093008-024/0BS-MW2

093008-024/0BS-MW2

Analyte Name (CAS#)

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

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)

Antimony (7440-36-0)
Copper (7440-50-8)

Copper (7440-50-8)

m-Nitrotoluene (99-08-1)

o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

m-Nitrotoluene (99-08-1)

o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

Qualifier, RC

J, Ms1
J, MS1
J, Ms1

J, MS1

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

BD, FR3

0.01075U, B
0.00437U, B

0.00437U, B

uJ, 14
uj, 14
uj, 14
uj, 14
uJ, 14

uJ, 14




AR/COC: 614464

Page 2 of 2

Analytical Method Sample ID
093007-001/0BS-MW2
093007-001/0BS-MW2
093008-001/0BS-MW2
093008-001/0BS-MW?2
093009-001/0BS-TB3
093009-001/0BS-TB3

SW846 9012B
093007-027/0BS-MW2

093008-027/0BS-MW2

Analyte Name (CAS#)
Chloromethane (74-87-3)
Methylene chloride (75-09-2)
Chloromethane (74-87-3)
Methylene chloride (75-09-2)
Chloromethane (74-87-3)

Methylene chloride (75-09-2)

Cyanide, Total (57-12-5)

Cyanide, Total (57-12-5)

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

Qualifier, RC
uJ, 15
uJ, 15
uJ, I5
uJ, 15
uJ, 15

uJ, 15

uJ, 15,84

uJ, 15,B4




ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 17, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614465

SDG: 313563

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

One sample was prepared and analyzed with accepted procedures using methods EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), EPA7196A (CrVI), and
SM2320B (alkalinity). Data were reported for all required analytes. Problems were identified with the data
package that result in the qualification of data.

Total CN:

1. The ICAL intercept was negative with an absolute value > the MDL but <2X the PQL. The associated
sample result was ND and, therefore, will be qualified UJ,15.

2. The CCB concentration was negative, and the absolute value was > the MDL but < the PQL. The
associated sample result was ND and, therefore, 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 sample was prepared and analyzed within the prescribed holding times and properly preserved.



Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted in the Summary section
and as follows.

Anions:

The ICAL intercepts were > the MDL for fluoride, chloride, and sulfate. However, the associated sample
results were all >3X the associated intercept values and, therefore, will not be qualified.

Perchlorate:

The CCV %D for was >110%. However, the associated sample results were all NDs and, therefore, will
not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

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

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Total CN, Perchlorate, Nitrate/Nitrite, Anions:
It should be noted that the Replicate analyses were performed on SNL samples of similar matrix from
other SDGs. No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. The sample was not diluted with the following exceptions.

Anions & Nitrate/Nitrite:
The sample was diluted 10X for chloride, sulfate, and nitrate/nitrite due to over-range concentrations. All
associated matrix QC samples were analyzed at relative dilution factors <5X those of the samples.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/18/12




Sample Findings Summary

AR/COC: 614465

N\

/\

Page 1 of 1

Analytical Method Sample ID

EPA 900.0/SW846 9310
093010-034/0BS-MW3

093010-034/0BS-MW3

EPA 901.1
093010-033/0BS-MW3

093010-033/0BS-MW3
093010-033/0BS-MW3
093010-033/0BS-MW3

SW846 3005/6020 DOE-AL
093010-009/0BS-MW3

SW846 3535/8321A Modified
093010-024/0BS-MW3

093010-024/0BS-MW3
093010-024/0BS-MW3

SW846 8260B DOE-AL
093010-001/0BS-MW3

093010-001/0BS-MW3
093011-001/0BS-TB4
093011-001/0BS-TB4
093012-001/0BS-FB1
093012-001/0BS-FB1

SW846 9012B
093010-027/0BS-MW3

Analyte Name (CAS#)

ALPHA (12587-46-1)

BETA (12587-47-2)

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

Potassium-40 (13966-00-2)

Copper (7440-50-8)

m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

Chloromethane (74-87-3)
Methylene chloride (75-09-2)
Chloromethane (74-87-3)
Methylene chloride (75-09-2)
Chloromethane (74-87-3)

Methylene chloride (75-09-2)

Cyanide, Total (57-12-5)

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

Qualifier, RC

J, MS1

J, MS1

BD, FR3
BD, FR3
BD, FR3

BD, FR3

0.00437U, B

uj, 14
uj, 14

uJ, 14

uJ, I5
uJ, I5
uJ, I5
uJ, 15
uJ, 15

uJ, 15

uJ, 15,B4







ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 21, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8/58 GWM

AR/COC: 614466, 614467, 614468
SDG: 313787

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 EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), and SM2320B (alkalinity).
Data were reported for all required analytes. Problems were identified with the data package that result in the
qualification of data.

Total CN:

1. The ICAL intercept was negative with an absolute value > the MDL but <2X the PQL. The associated
sample results were all NDs and, therefore, will be qualified UJ,I5.

2. The ICB and CCB concentrations were negative, and the absolute values were > the MDL but < the PQL.
The associated sample results were all NDs and, therefore, will be qualified UJ,B4.

Anions:

1. The ICAL intercept for chloride was > the MDL. The associated result of sample 313787-018 was a
detect <3X the intercept and, therefore, will be qualified J+,15.

2. The MS %Rs for fluoride and bromide were >125%. The associated results of all samples, except -018
were detects and, therefore, will be qualified J+,MS2.

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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted above in the Summary
section and the following.

Anions:

The ICAL intercepts were > the MDL for fluoride, chloride, and sulfate. However, the associated sample
results not qualified above in the Summary section were all either >3X the associated intercept or NDs
and, therefore, will not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and the
following.

Anions:
Chloride was detected in the EB. However, the associated sample results were all >5X the blank
concentration and, therefore, will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

The MS recoveries met QC acceptance criteria except as noted above in the Summary section and the
following.

Anions:
The MS %Rs for fluoride and bromide were >125%. The associated results of sample -018 were NDs
and, therefore, will not be qualified.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted except for the following.

Anions & Nitrate/Nitrite:

Samples -004, -031, & -043 were diluted 10X for chloride and sulfate, and samples -032 & -044 were
diluted 5X for nitrate/nitrite due to over-range concentrations. Samples -005 & -019 were diluted 5X for
nitrate/nitrite due to matrix interference. All associated matrix QC samples were analyzed at relative
dilution factors <5X those of the samples.




Other QC

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12







Sample Findings Summary

AR/COC: 614466, 614467, 614468

N\

/\

Page 1 of 4

Analytical Method

DOE EML HASL-300, U-02-RC

EPA 900.0/SW846 9310

EPA 901.1

Sample ID

093013-035/CCBA-MW1
093016-035/CCBA-EB1
093016-035/CCBA-EB1
093016-035/CCBA-EB1

093018-035/CCBA-MW?2

093013-034/CCBA-MW1
093013-034/CCBA-MW1
093016-034/CCBA-EB1

093016-034/CCBA-EB1

093018-034/CCBA-MW?2
093018-034/CCBA-MW?2
093019-034/CCBA-MW?2

093019-034/CCBA-MW?2

093013-033/CCBA-MW1
093013-033/CCBA-MW1
093013-033/CCBA-MW1
093013-033/CCBA-MW1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093018-033/CCBA-MW?2

093018-033/CCBA-MW?2

Analyte Name (CAS#)

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

Uranium-233/234 (11-08-5)

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

Uranium-238 (7440-61-1)

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

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

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)

Qualifier, RC

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

J, FR7

J, FR7,MS1
J, Ms1

BD, FR3,MS1
BD, FR3,MS1
J, MS1

J, FR7,MS1
J, MS1

J, FR7,MS1

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

BD, FR3




AR/COC: 614466, 614467, 614468

Page 2 of 4

Analytical Method

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

Sample ID
093018-033/CCBA-MW?2
093018-033/CCBA-MW?2
093019-033/CCBA-MW?2
093019-033/CCBA-MW?2
093019-033/CCBA-MW?2

093019-033/CCBA-MW?2

093013-009/CCBA-MW1
093013-009/CCBA-MW1
093016-009/CCBA-EB1

093018-009/CCBA-MW?2
093018-009/CCBA-MW?2
093019-009/CCBA-MW?2
093019-009/CCBA-MW?2

093019-009/CCBA-MW?2

093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093018-024/CCBA-MW?2
093018-024/CCBA-MW?2

093018-024/CCBA-MW?2

Analyte Name (CAS#)

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)

Aluminum (7429-90-5)
Magnesium (7439-95-4)
Magnesium (7439-95-4)
Copper (7440-50-8)
Magnesium (7439-95-4)
Antimony (7440-36-0)
Copper (7440-50-8)

Magnesium (7439-95-4)

m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)
Tetryl (479-45-8)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)
Tetryl (479-45-8)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

PETN (78-11-5)

Qualifier, RC
BD, FR3

R, 22

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J+, DL2

J,D1

uJ, D1
0.012UJ, B,B2
J,D1
0.0078U, B
0.012U4, B,B2

J,D1

uJ, 14
us, 14

UJ, MS3,MS5
us, 14

UJ, MS5

uJ, 14

us, 14

UJ, MS3,MS5
us, 14

UJ, MS5

us, 14

us, 14

uJ, MS3,MS5




AR/COC: 614466, 614467, 614468

Page 3 of 4

Analytical Method

SW846 7470A

SW846 8260B DOE-AL

Sample ID
093018-024/CCBA-MW?2
093018-024/CCBA-MW?2
093019-024/CCBA-MW?2
093019-024/CCBA-MW?2
093019-024/CCBA-MW?2
093019-024/CCBA-MW?2

093019-024/CCBA-MW?2

093013-009/CCBA-MW1
093016-009/CCBA-EB1
093018-009/CCBA-MW?2

093019-009/CCBA-MW?2

093013-001/CCBA-MW1

093014-001/CCBA-TB1

093014-001/CCBA-TB1
093014-001/CCBA-TB1

093015-001/CCBA-FB1

093015-001/CCBA-FB1
093015-001/CCBA-FB1

093016-001/CCBA-EB1

093016-001/CCBA-EB1
093016-001/CCBA-EB1
093017-001/CCBA-TB2
093018-001/CCBA-MW?2
093018-001/CCBA-MW?2

093019-001/CCBA-MW?2

Analyte Name (CAS#)
p-Nitrotoluene (99-99-0)

Tetryl (479-45-8)

m-Nitrotoluene (99-08-1)

o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)

Tetryl (479-45-8)

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

Mercury (7439-97-6)

1,4-Dioxane (123-91-1)

1,2-Dibromo-3-chloropropane (96-

12-8)
1,4-Dioxane (123-91-1)

Bromoform (75-25-2)

1,2-Dibromo-3-chloropropane (96-

12-8)
1,4-Dioxane (123-91-1)

Bromoform (75-25-2)

1,2-Dibromo-3-chloropropane (96-

12-8)

1,4-Dioxane (123-91-1)
Bromoform (75-25-2)
1,4-Dioxane (123-91-1)
1,4-Dioxane (123-91-1)
Toluene (108-88-3)

1,4-Dioxane (123-91-1)

Qualifier, RC
uJ, 14

uJ, MS5

uJ, 14

uJ, 14

UJ, MS3,MS5
uJ, 14

UJ, MS5

uJ, 15,B4
uJ, 15,B4
uJ, 15,84

ulJ, I5,B4

R, 14

ulJ, 13,C2

R, 14
uJ, 13,C2

uJ, 13,C2

R, 14
J+,13,C2

uJ, 13,C2

R, 14
J+,13,C2
R, 14
R, 14
1.0U, B2

R, 14




AR/COC: 614466, 614467, 614468

Page 4 of 4

Analytical Method

SW846 8270C

SW846 9012B

SW846 9056

Sample ID
093019-001/CCBA-MW?2

093020-001/CCBA-TB3

093013-002/CCBA-MW1
093016-002/CCBA-EB1
093018-002/CCBA-MW?2

093019-002/CCBA-MW?2

093013-027/CCBA-MW1
093016-027/CCBA-EB1
093018-027/CCBA-MW?2

093019-027/CCBA-MW?2

093013-016/CCBA-MW1
093013-016/CCBA-MW1
093016-016/CCBA-EB1

093018-016/CCBA-MW?2
093018-016/CCBA-MW?2
093019-016/CCBA-MW?2

093019-016/CCBA-MW?2

Analyte Name (CAS#)
Toluene (108-88-3)

1,4-Dioxane (123-91-1)

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

4-Nitrophenol (100-02-7)

Cyanide, Total (57-12-5)
Cyanide, Total (57-12-5)
Cyanide, Total (57-12-5)

Cyanide, Total (57-12-5)

Bromide (24959-67-9)
Fluoride (16984-48-8)
Chloride (16887-00-6)
Bromide (24959-67-9)
Fluoride (16984-48-8)
Bromide (24959-67-9)

Fluoride (16984-48-8)

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

Qualifier, RC
1.0U, B2

R, 14

uJ, MS5
uJ, MS5
uJ, MS5

uJ, MS5

uJ, 15,84
uJ, 15,84
uJ, I5,B4

uJ, 15,B4

J+, MS2
J+, MS2
J+, 15

J+, MS2
J+, MS2
J+, MS2

J+, MS2




ARA

ANALYTICAL QUALITY ASSOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: February 1, 2013
To: File
From: Marcia Hilchey
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 614540

SDG: 316970

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 I1C), EPA
353.2 (nitrate/nitrite), EPA 314.0 (perchlorate by IC), and SM2320B (total alkalinity). Data were reported for all
required analytes. A problem was identified with the data package that resulted in the qualification of data.

Perchlorate:
The holding time criteria was exceeded by >1X but <2X. The associated sample result was ND and will be
qualified UJ,H1.

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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

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

Anions:

The ICAL intercepts for chloride, fluoride and sulfate were > the MDL and < 3X MDL. All associated
sample results were > 3X the intercept value and will not be qualified.



Perchlorate:

The %D for a bracketing CCV was > 10% with positive bias. The associated sample result was ND and will
not be qualified.

Blanks

No target analytes were detected in the blanks.

Laboratory Control Sample (LCS)

All LCS acceptance criteria were met.

Matrix Spike (MS)

All MS/PS recoveries met QC acceptance criteria.

Perchlorate, Anions, and Alkalinity:
The MS analysis was performed on a sample of similar matrix from another SNL SDG. No sample data
will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Perchlorate, Anions, and Alkalinity:
The replicate analysis was performed on a sample of similar matrix from another SNL SDG. No sample
data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported.

Anions:
The sample was diluted 50X for chloride and sulfate.

Nitrate/Nitrite:
The sample was diluted 25X.

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

Reviewed by: Monica Dymerski Level | Date: 02/03/13




Sample Findings Summary A A

AR/COC: 614540 Page 1of 1

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

EPA 314.0 DOE-AL

093249-020/CTF-MWS3 Perchlorate (14797-73-0) uJ, H1
SW846 3005/6020 DOE-AL

093249-009/CTF-MW3 Antimony (7440-36-0) uJ, MS3

093249-009/CTF-MW3 Arsenic (7440-38-2) uJ, MS3

093249-009/CTF-MW3 Selenium (7782-49-2) J+, MS2

093249-009/CTF-MW3 Thallium (7440-28-0) uJ, MS3

093249-010/CTF-MW3 Copper (7440-50-8) 0.00285U, B
SW846 8260B DOE-AL

093249-001/CTF-MW3 1,4-Dioxane (123-91-1) R, 14

093249-001/CTF-MW3 Dibromochloromethane (124-48-1) J, 13

093250-001/CTF-TB1 1,4-Dioxane (123-91-1) R, 14

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 2012

1.0

Introduction

This section of the Environmental Restoration Operations (ER) Consolidated Quarterly
Report (ER Quarterly 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 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"" (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 in this section.

Monitoring wells CTF-MW?2 and CTF-MW3 were installed in August 2001. Prior to the
December 2012 sampling event, monitoring wells CTF-MW2 and CTF-MW3 had been
sampled 18 and 19 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 I11I-1). Monitoring well CTF-MW?2 is located approximately 260 feet
to the southwest and downgradient of SWMU 154 (Figure I11-2). Both wells are screened
in Precambrian bedrock.

This report summarizes the eighth 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-MW2, located near

SWMU 154 (Building 9960 Septic System and Seepage Pits). This groundwater
characterization at the two SWMU s 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). This is the final supplemental quarterly groundwater sampling event
required by the April 8, 2010 letter from NMED.
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The analytical results discussed in this section correspond to the reporting period of
October through December 2012. Monitoring wells CTF-MW3 and CTF-MW2 were
sampled on December 14 and December 18, 2012, 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
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 monitoring well 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 monitoring well CTF-MW?2 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, radionuclides by gamma spectroscopy, and uranium.

Analytical results for the December 2012 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 monitoring well
CTF-MW?3 groundwater samples exceed the corresponding MCLs. Except for arsenic,
none of the analytical results for the monitoring well CTF-MW2 groundwater samples
exceed the MCLs. Arsenic was detected above the MCL of 0.010 milligrams per liter
(mg/L) in monitoring well CTF-MW2 groundwater samples at concentrations of

0.0516 mg/L in the unfiltered sample and 0.0536 mg/L in the filtered sample. These
values are comparable to previous sampling results for this monitoring well. 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. Because of the fine-grained nature and disrupted texture of the rock
surrounding monitoring well CTF-MW2, naturally occurring arsenic may be more likely
to be present in the local groundwater.

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.
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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 2010). Groundwater monitoring at monitoring wells 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 January
2012a and January 2012b). Groundwater samples were analyzed for relevant parameters,
listed in Table III-1. Table III-2 presents the details for groundwater samples collected
from monitoring wells CTF-MW3 and CTF-MW2 during the Fourth Quarter of Calendar
Year (CY) 2012.

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, “Groundwater Monitoring Equipment
Decontamination” (SNL/NM January 2012a).

Well Evacuation

In accordance with procedures described in SNL/NM FOP 05-01, “Groundwater
Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM January
2012b), 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.

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 6920 water quality meter.
Turbidity was measured witha 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 percent, 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 percent as micromhos per centimeter

Table II1I-3 summarizes the temperature, pH, SC, and turbidity measurements, which are
discussed in Section II1.3.1. 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 III-1. Table III-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 III-2. Chain-of-custody
forms are provided 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; DOE 1990). 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
monitoring wells CTF-MW3 and CTF-MW?2 are shown in tabulated form in Tables I11-4
through III-15. Analytical reports, including certificates of analyses, analytical methods,
MDLs, minimum detectable activity (MDA), critical level, practical quantitation limits,
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dates of analyses, results for 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). Other than the rejected results for cesium-137 in the sample from monitoring well
CTF-MW2 (SWMU 154), no problems were identified with the analytical data that
resulted in qualification of the data as unusable. Cesium-137 was qualified as unusable
during data validation because it did not meet identification criteria for cesium-137. The
data are acceptable, and reported QC measures are adequate. The data validation sample
findings summary sheets are provided in Appendix C.

Field Water Quality Measurements

SWMU 149, Monitoring Well CTF-MWa3. Table II1-3 summarizes field water quality
measurements (turbidity, pH, temperature, SC, ORP, and DO) collected prior to
monitoring well CTF-MW3.

SWMU 154, Monitoring Well CTF-MW?2. Table II1-3 summarizes field water quality
measurements (turbidity, pH, temperature, SC, ORP, and DO) collected prior to
monitoring well CTF-MW2.

Volatile Organic Compounds

SWMU 149, Monitoring Well CTF-MWa3. No VOCs were detected at concentrations
above established MCLs. The compounds bromodichloromethane, chloroform, and
dibromochloromethane were detected above laboratory MDLs, but below the practical
quantitation limit for the analytical method. Table I1I-4 summarizes detected VOCs in
environmental groundwater samples, and Table III-5 lists the VOC MDLs.

SWMU 154, Monitoring Well CTF-MW?2. No VOCs were detected at concentrations
above established MCLs in the monitoring well CTF-MW2 environmental sample. No
VOCs were reported above laboratory MDLs. Table I11-6 lists the VOC MDLs.

Semivolatile Organic Compounds

SWMU 149, Monitoring Well CTF-MWa3. Analysis of SVOCs is not required for
monitoring well CTF-MW3.

III-5



34

3.5

3.6

SWMU 154, Monitoring Well CTF-MW?2. No SVOCs were reported above laboratory
MDLs; therefore, no SVOCs were detected at concentrations above established MCLs in
the monitoring well CTF-MW?2 environmental sample. Table I1I-6 lists the SVOC MDLs.

High Explosive Compounds

SWMU 149, Monitoring Well CTF-MWa3. Analysis of HE compounds is not required
for monitoring well CTF-MW3.

SWMU 154, Monitoring Well CTF-MW2. No HE compounds were detected in the
monitoring well CTF-MW2 groundwater sample at concentrations above laboratory
MDLs, except RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine). RDX was detected in the
environmental sample collected from monitoring well CTF-MW?2 at a concentration of
0.170 micrograms per liter (g/L). This is an estimate value because the analyte
concentration falls above the effective MDL and below the effective practical
quantitation limit. This is a valid result for risk evaluation purposes. The EPA does not
have an MCL of RDX. NMED does have a tap water screening level for RDX of

6.11 ug/L (NMED 2012), which is 36 times greater than the estimate monitoring

well CTF-MW?2 analytical concentration. Table I1I-4 summarizes the HE compounds
detected in the environmental groundwater sample, and Table III-7 lists the HE
compound MDLs.

Nitrate Plus Nitrite

SWMU 149, Monitoring Well CTF-MWa3. Table I1I-8 summarizes NPN results. NPN
values were compared with the nitrate MCL of 10 mg/L. No NPN was detected above the
nitrate MCL. The result for NPN was reported at a concentration of 5.23 mg/L in the
monitoring well CTF-MW3 environmental sample.

SWMU 154, Monitoring Well CTF-MW?2. Table I11-8 summarizes NPN results for
monitoring well CTF-MW2. NPN values were compared with the nitrate MCL of

10 mg/L. No NPN was detected above the nitrate MCL. NPN was not detected above the
MDL in the monitoring well CTF-MW2 environmental sample.

Anions and Alkalinity

SWMU 149, Monitoring Well CTF-MWa3. Table I11-9 summarizes alkalinity and major
anion (as bromide, chloride, fluoride, and sulfate) results for monitoring well CTF-MW3.
No parameters were detected above established MCLs.
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SWMU 154, Monitoring Well CTF-MW?2. Table I11-9 summarizes alkalinity and major
anion (as bromide, chloride, fluoride, and sulfate) results for monitoring well CTF-MW2.
No parameters were detected above established MCLs.

Perchlorate

SWMU 149, Monitoring Well CTF-MWa3. Perchlorate was not detected above the
NMED-specified screening level/MDL of 4 pg/L (0.004 mg/L) in the sample from
monitoring well CTF-MW3. Table II1-10 presents the perchlorate results.

SWMU 154, Monitoring Well CTF-MW?2. Perchlorate was not detected above the
NMED-specified screening level/MDL of 4 png/L (0.004 mg/L) in the sample from
monitoring well CTF-MW2. Table I11-10 presents the perchlorate results.

Perchlorate results are discussed in more detail in Section II of this ER Quarterly Report.

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 monitoring well CTF-MW?2 also included analysis of uranium in both the
unfiltered and filtered fractions.

SWMU 149, Monitoring Well CTF-MWa3. No metal parameters were detected above
established MCLs in any groundwater sample. Metal results for both unfiltered and
filtered samples from monitoring well CTF-MW3 are summarized in Tables III-11 and
II-12, respectively.

SWMU 154, Monitoring Well CTF-MW2. No metals were detected above established
MCLs in the monitoring well CTF-MW2 groundwater sample, except for arsenic.
Arsenic was detected above the MCL of 0.010 mg/L with total arsenic reported at a
concentration of 0.0516 mg/L, and dissolved arsenic at 0.0536 mg/L. The elevated
concentrations of arsenic in the groundwater sample are most likely attributable to
background because monitoring well CTF-MW?2 is screened in a fault-gouge zone in the
Precambrian granite, as noted in Section II1.1.0. Arsenic concentrations since March
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2002 are plotted on Figure I1I-3. Unfiltered and filtered metal results for monitoring well
CTF-MW?2 are summarized in Tables I1I-13 and III-14, respectively.

Gamma Spectroscopy and Radioisotopic Analyses

SWMU 149, Monitoring Well CTF-MW3. Gamma spectroscopy analysis is not
required for monitoring well CTF-MW3.

SWMU 154, Monitoring Well CTF-MW?2. The monitoring well CTF-MW2
groundwater sample was 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 III-15.

Gamma spectroscopy activities for short-list radionuclides are less than the associated
MDA:s.

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 for the initial analysis was reported above the MCL of
15 pico-curies per liter (pCi/L) at an activity of 25.96 pCi/L. The laboratory recounted the
gross alpha and beta sample due to high recovery, and the isotopic uranium sample due to
low carrier/tracer yield. Both original results and re-analysis are reported. The corrected
gross alpha activity for the reanalysis was reported below the MCL and is comparable to
previous corrected values. Gross beta results do not exceed established MCLs. Isotopic
uranium-233/234 was reported at 51.8 £ 7.79 pCi/L, uranium-235/236 at 0.438 +

0.190 pCi/L, and uranium-238 at 7.50 + 1.26 pCi/L (Table I1I-15). In this region,
naturally occurring uranium in groundwater is elevated due to contact with bedrock,
which contains minerals high in uranium.

Sample Results Exceeding Maximum Contaminant Levels

Table I11-16 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
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constituent exceeding MCLs in samples collected during this quarter consists of arsenic,
which was detected in the monitoring well CTF-MW2 samples. Figure I1I-3 shows the
concentrations of arsenic and groundwater elevations over time for monitoring well
CTF-MW?2. 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.

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 included TB samples. According to the approved SAPs for

SWMUs 149 and 154 (SNL/NM June 2010, Attachments 1 and 2), QC samples for
environmental duplicate, field blank, and equipment 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.

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.
The TB samples were brought to the field and accompanied each sample shipment.

TB samples were submitted with the samples collected during the December 2012
sampling event. No VOCs were detected above associated laboratory MDLs in the TB
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).

I11-9



43

5.0

Although some analytical results were qualified during the data validation process, no
significant data quality problems were noted for project constituents of concern. The data
validation sample findings summary sheets are provided in Appendix C. The data are
acceptable, and reported QC measures are adequate.

Variances and Nonconformances

No variances or nonconformances from the requirements in the Groundwater Monitoring
SAPs for SWMUs 149 and 154 (SNL/NM June 2010, Attachments 1 and 2) issues were
identified during the December 2012 sampling activities at monitoring wells CTF-MW3
and CTF-MW?2.

Summary

During the Fourth Quarter of CY 2012, samples were collected from monitoring well
CTF-MW3, located near SWMU 149, and monitoring well CTF-MW2, located near
SWMU 154, representing the eighth of eight required quarterly groundwater sampling
events. Sampling results were compared with EPA MCL guidelines for drinking water
(EPA 2009).

Analytical parameters for monitoring well CTF-MW3 samples include VOCs, NPN,
major anions, alkalinity, TAL total metals, and perchlorate. No parameters were detected
above established MCLs. All groundwater monitoring data for monitoring well
CTF-MW3 are comparable to previous results.

Analytical parameters for monitoring well CTF-MW?2 include 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
detections exceed the MCL of 0.010 mg/L in the monitoring well CTF-MW2
groundwater sample at concentrations of 0.0516 mg/L in the unfiltered sample and
0.0536 mg/L in the filtered samples. 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 previous results.
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Arsenic Concentrations in CTF-MW2 Groundwater Samples
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Figure IlI-3
Concentrations of Arsenic and Groundwater Elevations over Time in Monitoring Well CTF-MW2 near SWMU 154
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Laboratory Analytical Methods, Container Types, and Preservation Requirements for SWMUs 149 and 154 Groundwater Samples

Table 111-1

Analysis

Analytical Method®

Volume and Container Type/
Preservation Requirements

Volatile Organic Compounds EPA 8260B 3 x 40-mL glass, HCI, 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 6010/6020/7470 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

Isotopic Uranium

ASTM D3972-09

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.

ASTM International (ASTM), 2009. “Standard Test Method for Isotopic Uranium in Water by Radiochemistry,” ASTM D3972-09, ASTM, West Conshohocken, Pennsylvania.

®Metals = filtered and unfiltered samples, 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.SO, = Sulfuric acid.

HCI = Hydrochloric acid.

HNO3 = Nitric acid.

L = Liter.

mL = Milliliter(s).

SM = Standard Method.

SWMU = Solid Waste Management Unit.

TAL = Target Analyte List.



Table 111-2

Sample Details for Fourth Quarter, CY 2012 Groundwater Sampling

SWMUs 149 and 154 Groundwater Monitoring Quarterly Assessment

October — December 2012

Well Date Sample AR/COC Associated Groundwater
Sampled Identification Number Investigation
CTF-MW3 14-Dec-12 093249 614540 SWMU 149
CTF-MW?2 18-Dec-12 093251 614541 SWMU 154

Notes

AR/COC = Analysis Request/Chain of Custody.

CTF = Coyote Test Field.
cYy = Calendar Year.
MW = Monitoring well.

SWMU = Solid Waste Management Unit.




Table IlI-3
Summary of Field Water Quality Measurements®
SWMUs 149 and 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

e Oxidation . .
Specific . - Dissolved Dissolved
Well Sample Date Tempoerature Conductivity Reductl.on pH Turbidity Oxygen Oxygen
(°C) Potential (NTU) o
(umhos/cm) (mV) (% Sat) (mgl/L)
SWMU 149
CTF-MW3 | 14-Dec-12 | 16.41 | 1538 | 207.9 | 6.70 | 0.48 | 81.7 | 7.97
SWMU 154
CTF-MW?2 | 18-Dec-12 | 14.62 | 3340 | 59.0 | 5.75 | 3.44 | 2.1 | 0.21

Notes

?Field measurements collected prior to sampling.

°C = Degrees Celsius.

% Sat = Percent saturation.

umhos/cm = Micromhos per centimeter.

CTF = Coyote Test Field.

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
SWMUs 149 and 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Well Analyte Result MDL PQL MCL |Laboratory| Validation Sample Analytical
(uglL) (ng/L) (ug/L) (ug/L) | Qualifier’ | Qualifier® Number Method°®
SWMU 149
CTF-MW3 Bromodichloromethane 0.570 0.300 1.00 NE J 093249-001 EPA-8260B
14-Dec-12 Chloroform 0.780 0.300 1.00 NE J 093249-001 EPA-8260B
Dibromochloromethane 0.380 0.300 1.00 NE J J 093249-001 EPA-8260B
SWMU 154
CTF-MW2
18-Dec-12 RDX 0.170 0.0879 0.275 NE J 093251-024 EPA-8321A
Notes
Laboratory Qualifier
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
®Validation Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
°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.
png/L = Micrograms per liter.
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
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.




Table llI-5
Method Detection Limits for Volatile Organic Compounds (EPA Method 8260)
SWMU 149 Groundwater Monitoring
Quarterly Assessment, October - December 2012

MDL
Analyte (uglL)
1,1,1-Trichloroethane 0.300
1,1,2,2-Tetrachloroethane 0.300
1,1,2-Trichloroethane 0.300
1,1-Dichloroethane 0.300
1,1-Dichloroethene 0.300
1,2,3-Trichlorobenzene 0.300
1,2,4-Trichlorobenzene 0.300
1,2-Dibromo-3-chloropropane 0.300
1,2-Dibromoethane 0.300
1,2-Dichlorobenzene 0.300
1,2-Dichloroethane 0.300
1,2-Dichloropropane 0.300
1,3-Dichlorobenzene 0.300
1,4-Dichlorobenzene 0.300
1,4-Dioxane 15.0
2,2-trifluoroethane, 1,1,2-Trichloro-1 1.50
2-Butanone 2.00
2-Hexanone 2.20
4-methyl-, 2-Pentanone 1.50
Acetone 3.00
Benzene 0.300
Bromochloromethane 0.300
Bromodichloromethane 0.300
Bromoform 0.300
Bromomethane 0.300
Carbon disulfide 1.50
Carbon tetrachloride 0.300
Chlorobenzene 0.300
Chloroethane 0.300
Chloroform 0.300
Chloromethane 0.300
Cyclohexane 0.300
Dibromochloromethane 0.300
Dichlorodifluoromethane 0.300
Ethyl benzene 0.300
Isopropylbenzene 0.300
Methyl acetate 1.50
Methylcyclohexane 3.00
Methylene chloride 3.00
Styrene 0.300
Tert-butyl methyl ether 0.300
Tetrachloroethene 0.300
Notes
ng/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.
SWMU = Solid Waste Management Unit.



Table I11-6

Method Detection Limits for Volatile and Semivolatile Organic Compounds
SWMU 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

MDL Analytical MDL Analytical MDL Analytical
Analyte (wg/L) Mathod® Analyte (wg/L) Mathod: Analyte (wg/L) Mathod:

1,1,1-Trichloroethane 0.300 EPA 8260B 4-methyl-, 2-Pentanone 1.50 EPA 8260B Methyl acetate 1.50 EPA 8260B
1,1,2,2-Tetrachloroethane 0.300 EPA 8260B Acetone 3.00 EPA 8260B Methylcyclohexane 3.00 EPA 8260B
1,1,2-Trichloroethane 0.300 EPA 8260B Benzene 0.300 EPA 8260B Methylene chloride 3.00 EPA 8260B
1,1-Dichloroethane 0.300 EPA 8260B Bromochloromethane 0.300 EPA 8260B Styrene 0.300 EPA 8260B
1,1-Dichloroethene 0.300 EPA 8260B Bromodichloromethane 0.300 EPA 8260B Tert-butyl methyl ether 0.300 EPA 8260B
1,2,3-Trichlorobenzene 0.300 EPA 8260B Bromoform 0.300 EPA 8260B Tetrachloroethene 0.300 EPA 8260B
1,2,4-Trichlorobenzene 0.300 EPA 8260B Bromomethane 0.300 EPA 8260B Toluene 0.300 EPA 8260B
1,2-Dibromo-3- 0.300 EPA 82608 Carbon disulfide 1,50 EPA 82608 Trichloroethene 0.300 EPA 82608
chloropropane
1,2-Dibromoethane 0.300 EPA 8260B Carbon tetrachloride 0.300 EPA 8260B Trichlorofluoromethane 0.300 EPA 8260B
1,2-Dichlorobenzene 0.300 EPA 8260B Chlorobenzene 0.300 EPA 8260B Vinyl chloride 0.300 EPA 8260B
1,2-Dichloroethane 0.300 EPA 8260B Chloroethane 0.300 EPA 8260B Xylene 0.300 EPA 8260B
1,2-Dichloropropane 0.300 EPA 8260B Chloroform 0.300 EPA 8260B cis-1,2-Dichloroethene 0.300 EPA 8260B
1,3-Dichlorobenzene 0.300 EPA 8260B Chloromethane 0.300 EPA 8260B cis-1,3-Dichloropropene 0.300 EPA 8260B
1,4-Dichlorobenzene 0.300 EPA 8260B Cyclohexane 0.300 EPA 8260B m-, p-Xylene 0.300 EPA 8260B
1,4-Dioxane 15.0 EPA 8260B Dibromochloromethane 0.300 EPA 8260B o-Xylene 0.300 EPA 8260B
a.2-ifluoroethane, 11,2+ | 4 50 EPA 82608 Dichlorodifluoromethane 0.300 EPA 8260B trans-1,2-Dichloroethene 0.300 EPA 82608
2-Butanone 2.00 EPA 8260B Ethyl benzene 0.300 EPA 8260B .
2-Hexanone 2.20 EPA 8260B Isopropylbenzene 0.300 EPA 8260B trans-1,3-Dichloropropene 0.300 EPA 8260B




Table 1lI-6 (Concluded)
Method Detection Limits for Volatile and Semivolatile Organic Compounds
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

MDL Analytical MDL Analytical MDL Analytical
Analyte (ug/L) Metﬁ) d4° Analyte (ng/L) M et)r:toda Analyte (ug/L) Metﬁ) &

1'-Biphenyl 1 3.00 EPA 8270C Acenaphthene 0.300 EPA 8270C Diphenyl amine 3.00 EPA 8270C
1,2,4-Trichlorobenzene 3.00 EPA 8270C Acenaphthylene 0.300 EPA 8270C Fluoranthene 0.300 EPA 8270C
2,4,5-Trichlorophenol 3.00 EPA 8270C Acetophenone 3.00 EPA 8270C Fluorene 0.300 EPA 8270C
2,4,6-Trichlorophenol 3.00 EPA 8270C Anthracene 0.300 EPA 8270C Hexachlorobenzene 3.00 EPA 8270C
2,4-Dichlorophenol 3.00 EPA 8270C Atrazine 3.00 EPA 8270C Hexachlorobutadiene 3.00 EPA 8270C
2,4-Dimethylphenol 3.00 EPA 8270C Benzaldehyde 5.00 EPA 8270C Hexachlorocyclopentadiene 3.00 EPA 8270C
2,4-Dinitrophenol 5.00 EPA 8270C Benzo(a)anthracene 0.300 EPA 8270C Hexachloroethane 3.00 EPA 8270C
2,4-Dinitrotoluene 3.00 EPA 8270C Benzo(a)pyrene 0.440 EPA 8270C Indeno(1,2,3-c,d)pyrene 0.300 EPA 8270C
2,6-Dinitrotoluene 3.00 EPA 8270C Benzo(b)fluoranthene 0.300 EPA 8270C Isophorone 3.00 EPA 8270C
2-Chloronaphthalene 0.300 EPA 8270C Benzo(ghi)perylene 0.300 EPA 8270C Naphthalene 0.300 EPA 8270C
2-Chlorophenol 3.00 EPA 8270C Benzo(k)fluoranthene 0.300 EPA 8270C Nitro-benzene 3.00 EPA 8270C
2-Methylnaphthalene 0.300 EPA 8270C Butylbenzyl phthalate 3.00 EPA 8270C Pentachlorophenol 3.00 EPA 8270C
2-Nitroaniline 3.00 EPA 8270C Caprolactam 3.00 EPA 8270C Phenanthrene 0.300 EPA 8270C
2-Nitrophenol 3.00 EPA 8270C Carbazole 0.300 EPA 8270C Phenol 3.00 EPA 8270C
3,3'-Dichlorobenzidine 3.00 EPA 8270C Chrysene 0.300 EPA 8270C Pyrene 0.300 EPA 8270C
3-Nitroaniline 3.00 EPA 8270C Di-n-butyl phthalate 3.00 EPA 8270C bis(2-Chloroethoxy)methane 3.00 EPA 8270C
4-Bromophenyl phenyl ether 3.00 EPA 8270C Di-n-octyl phthalate 3.00 EPA 8270C bis(2-Chloroethyl)ether 3.00 EPA 8270C
4-Chloro-3-methylphenol 3.00 EPA 8270C Dibenz[a,h]anthracene 0.300 EPA 8270C bis(2-Chloroisopropyl)ether 3.00 EPA 8270C
4-Chlorobenzenamine 3.30 EPA 8270C Dibenzofuran 3.00 EPA 8270C bis(2-Ethylhexyl)phthalate 3.00 EPA 8270C
4-Chlorophenyl phenyl ether 3.00 EPA 8270C Diethylphthalate 3.00 EPA 8270C m,p-Cresol 3.00 EPA 8270C
4-Nitroaniline 3.00 EPA 8270C Dimethylphthalate 3.00 EPA 8270C n-Nitrosodipropylamine 3.00 EPA 8270C
4-Nitrophenol 3.00 EPA 8270C Dinitro-o-cresol 3.00 EPA 8270C o-Cresol 3.00 EPA 8270C

Notes

?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.

pg/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.

SWMU = Solid Waste Management Unit.




Table llI-7
Method Detection Limits for High Explosive Compounds (EPA Method 8321A)
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

MDL
Analyte (ng/L)

1,3,5-Trinitrobenzene 0.0879
1,3-Dinitrobenzene 0.0879
2,4 ,6-Trinitrotoluene 0.0879
2,4-Dinitrotoluene 0.0879
2,6-Dinitrotoluene 0.0879
2-Amino-4,6-dinitrotoluene 0.0879
2-Nitrotoluene 0.0901
3-Nitrotoluene 0.0879
4-Amino-2,6-dinitrotoluene 0.0879
4-Nitrotoluene 0.165
HMX 0.0879
Nitro-benzene 0.0879
Pentaerythritol tetranitrate 0.110
RDX 0.0879
Tetryl 0.0879

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.
RDX = Hexahydro-trinitro-triazine.

SWMU = Solid Waste Management Unit.
Tetryl = 2,4,6-trinitrophenylmethylnitramine.



Summary of Nitrate Plus Nitrite Results

Table 11I-8

SWMUs 149 and 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

well Analyte Result MDL PQL MCL Laboratory | Validation Sample Analytical
(mg/L) (mg/L) (mg/L) (mg/L) Qualifie | Qualifier® Number Method®
SWMU 149
ﬂ:’;&‘_’\g Nitrate plus nitrite as N 5.23 0.425 1.25 10.0 093249-018 | EPA 353.2
SWMU 154
?;'E)-x;‘ﬁlg Nitrate plus nitrite as N ND 0.017 0.050 10.0 U 093251-018 | EPA 353.2
Notes
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, 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.
CFR = Code of Federal Regulations.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
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.




Table 111-9

Summary of Anion and Alkalinity Results
SWMUs 149 and 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Result MDL PQL MCL Laboratory | Validation Analytical
Well Analyte (mg/L) (mglL) (mg/L) (mg/L) Qualifier’ | Qualifier” Sample Number Method®
SWMU 149
CTF-MW3 Bicarbonate Alkalinity 338 0.725 1.00 NE B 093249-022 SM2320B
14-Dec-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093249-022 SM2320B
Bromide 1.26 0.067 0.200 NE 093249-016 EPA 9056
Chloride 112 3.35 10.0 NE 093249-016 EPA 9056
Fluoride 243 0.033 0.100 4.0 093249-016 EPA 9056
Sulfate 463 6.65 20.0 NE 093249-016 EPA 9056
SWMU 154
CTF-Mw2 Bicarbonate Alkalinity 1580 1.45 2.00 NE B 093251-022 SM2320B
18-Dec-18 Carbonate Alkalinity ND 1.45 2.00 NE Y 093251-022 SM2320B
Bromide 1.57 0.670 2.00 NE J 093251-016 EPA 9056
Chloride 406 3.35 10.0 NE 093251-016 EPA 9056
Fluoride 2.51 0.033 0.100 4.0 093251-016 EPA 9056
Notes
*Laboratory Qualifier
U = Analyte is absent or below the method detection limit.
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.

®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 1lI-9 (Concluded)
Summary of Anion and Alkalinity Results
SWMUs 149 and 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes (continued)

CFR = Code of Federal Regulations.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

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 1lI-10
Summary of Perchlorate Results
SWMUs 149 and 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Perchiorate MDL PQL MCL Laboratory | Validation Sample Analytical
(mglL) (mgl/L) (mg/L) (mg/L) Qualifier® Qualifier’ Number Method®
SWMU 149
CTF-MW3 ND 0.004 0.012 NE H, U uJ 093249-020 EPA 314.0
14-Dec-12
SWMU 154
CTF-MW2 ND 0.004 0.012 NE U 093251-020 EPA 314.0
18-Dec-12
Notes
*Laboratory Qualifier
H = Analytical holding time was exceeded.
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.
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, 1999 (and updates), “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014.
CTF = Coyote Test Field.
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.
= Solid Waste Management Unit.




Summary of Unfiltered Total Metal Results
SWMU 149 Groundwater Monitoring

Table I11-11

Quarterly Assessment, October — December 2012

well Analyte Result MDL PQL MCL Laborator;y VaIidatioE Sample Analyticgl
(mg/L) (mg/L) (mg/L) (mg/L) Qualifier Qualifier Number Method

CTF-MW3 Aluminum ND 0.015 0.050 NE U 093249-009 | EPA 6020
14-Dec-12 Antimony ND 0.001 0.003 0.006 U uJ 093249-009 | EPA 6020
Arsenic ND 0.0017 0.005 0.010 u uJ 093249-009 | EPA 6020

Barium 0.0281 0.0006 0.002 2.00 093249-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 093249-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093249-009 | EPA 6020

Calcium 189 0.600 2.00 NE 093249-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093249-009 | EPA 6020

Cobalt 0.000327 0.0001 0.001 NE J 093249-009 | EPA 6020

Copper 0.00264 0.00035 0.001 NE 093249-009 | EPA 6020

Iron 0.374 0.033 0.100 NE 093249-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093249-009 | EPA 6020

Magnesium 45.3 0.100 0.300 NE 093249-009 | EPA 6020

Manganese 0.00108 0.001 0.005 NE J 093249-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093249-009 | EPA 7470

Nickel 0.00483 0.0005 0.002 NE 093249-009 | EPA 6020

Potassium 11.3 0.800 3.00 NE 093249-009 | EPA 6020

Selenium 0.0261 0.0015 0.005 0.050 J+ 093249-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093249-009 | EPA 6020

Sodium 150 0.800 2.50 NE 093249-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U uJ 093249-009 | EPA 6020

\Vanadium ND 0.001 0.005 NE U 093249-009 | EPA 6010

Zinc 0.00507 0.0035 0.010 NE J 093249-009 | EPA 6020




Table 1lI-11 (Concluded)
Summary of Unfiltered Total Metal Results
SWMU 149 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

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.

®Validation 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 with a suspected positive bias.

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

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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).

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.



Summary of Filtered Total Metal Results
SWMU 149 Groundwater Monitoring

Table 111-12

Quarterly Assessment, October — December 2012

well Analyte Result MDL PQL MCL Laboratory | Validation Sample Analytical
(mgJL) (mgJL) (mglL) (mg/L) Qualifier | Qualifier” Number Method®

CTF-MW3 Aluminum ND 0.015 0.050 NE U 093249-010 | EPA 6020
14-Dec-12 Antimony ND 0.001 0.003 0.006 U 093249-010 | EPA 6020
Arsenic 0.00191 0.0017 0.005 0.010 J 093249-010 | EPA 6020

Barium 0.0305 0.0006 0.002 2.00 093249-010 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 9] 093249-010 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093249-010 | EPA 6020

Calcium 203 0.600 2.00 NE 093249-010 | EPA 6020

Chromium ND 0.002 0.010 0.100 u 093249-010 | EPA 6020

Cobalt 0.000263 0.0001 0.001 NE J 093249-010 | EPA 6020

Copper 0.00252 0.00035 0.001 NE B 0.00285U | 093249-010 | EPA 6020

Iron 0.425 0.033 0.100 NE 093249-010 | EPA 6020

Lead ND 0.0005 0.002 NE U 093249-010 | EPA 6020

Magnesium 48.8 0.010 0.030 NE 093249-010 | EPA 6020

Manganese ND 0.001 0.005 NE U 093249-010 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093249-010 | EPA 7470

Nickel 0.00403 0.0005 0.002 NE 093249-010 | EPA 6020

Potassium 11.2 0.080 0.300 NE 093249-010 | EPA 6020

Selenium 0.0309 0.0015 0.005 0.050 093249-010 | EPA 6020

Silver ND 0.0002 0.001 NE U 093249-010 | EPA 6020

Sodium 192 0.800 2.50 NE 093249-010 | EPA 6020

[Thallium ND 0.00045 0.002 0.002 U 093249-010 | EPA 6020

Vanadium ND 0.001 0.005 NE u 093249-010 | EPA 6010

Zinc 0.00628 0.0035 0.010 NE J 093249-010 | EPA 6020




Table 1lI-12 (Concluded)
Summary of Filtered Total Metal Results
SWMU 149 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

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.

*Validation 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.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.



Table 11I-13
Summary of Unfiltered Total Metal Results
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

well Analyte Result MDL PQL MCL Laboratory Validatiog Sample Analytical
(mgJL) (mgJL) (mgJL) (mg/L) Qualifier® Qualifier Number Method®

CTF-MW2 Aluminum 0.133 0.015 0.050 NE 093251-009 EPA 6020
18-Dec-12 Antimony 0.00109 0.001 0.003 0.006 B, J 0.0086UJ 093251-009 EPA 6020
IArsenic 0.0516 0.0017 0.005 0.010 J- 093251-009 EPA 6020

Barium 0.0718 0.0006 0.002 2.00 093251-009 EPA 6020

Beryllium 0.00219 0.0002 0.0005 0.004 093251-009 EPA 6020

Cadmium 0.000145 0.00011 0.001 0.005 J J+ 093251-009 EPA 6020

Calcium 386 0.600 2.00 NE 093251-009 EPA 6020

Chromium ND 0.002 0.010 0.100 U 093251-009 EPA 6020

Cobalt 0.00992 0.0001 0.001 NE 093251-009 EPA 6020

Copper 0.00202 0.00035 0.001 NE 093251-009 EPA 6020

Iron 2.82 0.033 0.100 NE 093251-009 EPA 6020

Lead ND 0.0005 0.002 NE U 093251-009 EPA 6020

Magnesium 84.5 0.100 0.300 NE 093251-009 EPA 6020

Manganese 2.83 0.040 0.200 NE 093251-009 EPA 6020

Mercury ND 0.000067 0.0002 0.002 ) 093251-009 EPA 7470

Nickel 0.0251 0.0005 0.002 NE 093251-009 EPA 6020

Potassium 50.2 0.800 3.00 NE 093251-009 EPA 6020

Selenium ND 0.0015 0.005 0.050 U 093251-009 EPA 6020

Silver ND 0.0002 0.001 NE U 093251-009 EPA 6020

Sodium 487 0.800 2.50 NE 093251-009 EPA 6020

Thallium 0.00126 0.00045 0.002 0.002 J J- 093251-009 EPA 6020

Uranium 0.0274 0.000067 0.0002 0.03 093251-009 EPA 6020

\Vanadium 0.00121 0.001 0.005 NE J 093251-009 EPA 6010

Zinc 0.183 0.0035 0.010 NE 093251-009 EPA 6020




Table 1lI-13 (Concluded)
Summary of Unfiltered Total Metal Results
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

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.

*Validation 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 with a suspected positive bias.
J- = The associated numerical value is an estimated quantity with a suspected negative bias.
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.
U.S. Environmental Protection Agency, 1984, “Methods for Chemical Analysis of Water and Wastes,” EPA 600-4-79-020.

Bold = Indicates that a result exceeds the MCL.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.



Table llI-14
Summary of Filtered Total Metal Results
SWMU 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

well Analyte Result MDL PQL MCL Laboratory | Validation Sample Analytical
(mg/L) (mg/L) (mg/L) (mgJ/L) Qualifier | Qualifier’ Number Method®

CTF-MW2 Aluminum 0.115 0.015 0.050 NE 093251-010 | EPA 6020
18-Dec-12 Antimony ND 0.001 0.003 0.006 U uJ 093251-010 | EPA 6020
Arsenic 0.0536 0.0017 0.005 0.010 J- 093251-010 | EPA 6020

Barium 0.0706 0.0006 0.002 2.00 093251-010 | EPA 6020

Beryllium 0.00211 0.0002 0.0005 0.004 093251-010 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093251-010 | EPA 6020

Calcium 375 0.600 2.00 NE 093251-010 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093251-010 | EPA 6020

Cobalt 0.00964 0.0001 0.001 NE 093251-010 | EPA 6020

Copper 0.00159 0.00035 0.001 NE 093251-010 | EPA 6020

Iron 2.72 0.033 0.100 NE 093251-010 | EPA 6020

Lead ND 0.0005 0.002 NE U 093251-010 | EPA 6020

Magnesium 84.3 0.100 0.300 NE 093251-010 | EPA 6020

Manganese 2.65 0.040 0.200 NE 093251-010 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 ) 093251-010 | EPA 7470

Nickel 0.0244 0.0005 0.002 NE 093251-010 | EPA 6020

Potassium 50.1 0.800 3.00 NE 093251-010 | EPA 6020

Selenium ND 0.0015 0.005 0.050 u 093251-010 | EPA 6020

Silver ND 0.0002 0.001 NE U 093251-010 | EPA 6020

Sodium 485 0.800 2.50 NE 093251-010 | EPA 6020

[Thallium 0.00121 0.00045 0.002 0.002 J J- 093251-010 | EPA 6020

Uranium 0.0284 0.000067 0.0002 0.03 093251-010 | EPA 6020

Vanadium 0.00102 0.001 0.005 NE J 093251-010 | EPA 6010

Zinc 0.182 0.0035 0.010 NE 093251-010 | EPA 6020




Table 1ll-14 (Concluded)
Summary of Filtered Total Metal Results
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

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.

®Validation 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 with a suspected negative bias.

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

Bold = Indicates that a result exceeds the MCL.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.



Table llI-15
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMU 154 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Well Analyte Activity® MDA ?_':f,':f.‘,' MCL Laboratory | Validation Sample Analytical
(pCilL) (pCilL) (pCilL) (pCilL) Qualifier Qualifier Number Method
CTF-MW2 IAmericium-241 -3.52+10.5 15.2 7.42 NE U BD 093251-033 EPA 901.1
18-Dec-12 Cesium-137 4.05+4.03 3.32 1.60 NE X R 093251-033 EPA 901.1
Cobalt-60 0.769 £ 1.99 3.56 1.69 NE u BD 093251-033 EPA 901.1
Potassium-40 19.2+34.9 30.6 14.4 NE u BD 093251-033 EPA 901.1
Gross Alpha 25.96 NA NA 15 NA None 093251-034 EPA 900.0
Gross Alpha -3.83 NA NA 15 NA None 093251-R34 EPA 900.0
Gross Beta 68.5+16.4 16.8 8.15 4 mrem/yr 093251-034 EPA 900.0
Gross Beta 61.3+12.9 9.26 4.42 4 mrem/yr 093251-R34 EPA 900.0
Uranium-233/234 51.8+7.79 0.270 0.118 NE 093251-035 HASL-300
Uranium-235/236 0.438 £ 0.190 0.201 0.0792 NE 093251-035 HASL-300
Uranium-238 7.50 £ 1.26 0.210 0.0881 NE 093251-035 HASL-300
Uranium-233/234 56.8 +£7.98 0.199 0.0866 NE 093251-R35 HASL-300
Uranium-235/236 1.07 £ 0.267 0.115 0.0417 NE 093251-R35 HASL-300
Uranium-238 8.86 £ 1.35 0.0856 0.030 NE 093251-R35 HASL-300
Notes

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.

‘Laboratory Qualifier

NA = Not applicable.
U = Analyte is absent or below the method detection limit.
X = Data rejected due to peak not meeting identification criteria.

“Validation 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.
None = No data validation for corrected gross alpha activity.

R = The data are unusable. Resampling and reanalysis are necessary for verification.



Table 1lI-15 (Concluded)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMU 154 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes (continued)

°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.

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 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.

Not established.
pCi/L = Picocuries per liter.
SWMU = Solid Waste Management Unit.



Quarterly Assessments through December 2012

Table 11I-16
Summary of Constituents Detected above Established MCLs
SWMUs 149 and 154 Groundwater Monitoring

Laborator Validation Analytical
Well Date Analyte Result MCL Qualifieray Qualifier” Sample Number Metxtod°

SWMU 154
CTF-MW2 08-Mar-11  |Arsenic—Filtered 0.0544 mg/L 0.010 mg/L 090237-010 EPA 6020
CTF-MW2 (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
CTF-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 30-Mar-12  |Arsenic—Filtered 0.0498 mg/L 0.010 mg/L 091949-010 EPA 6020
CTF-MW2 (Duplicate) 30-Mar-12  |Arsenic—Filtered 0.0521 mg/L 0.010 mg/L 091950-010 EPA 6020
CTF-MW2 19-June-12  |Arsenic—Filtered 0.0276 mg/L 0.010 mg/L 092538-010 EPA 6020
CTF-MW2 25-Sept-12  |Arsenic—Filtered 0.0494 mg/L 0.010 mg/L 092862-010 EPA 6020
CTF-MW2 18-Dec-12  |Arsenic—Filtered 0.0536 mg/L 0.010 mg/L J- 093251-010 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
CTF-MW2 09-Dec-11  |Arsenic—Unfiltered 0.0469 mg/L 0.010 mg/L 091525-009 EPA 6020
CTF-MW2 30-Mar-12  |Arsenic—Unfiltered 0.0498 mg/L 0.010 mg/L 091949-009 EPA 6020
CTF-MW2 (Duplicate) 30-Mar-12  |Arsenic—Unfiltered 0.0559 mg/L 0.010 mg/L 091950-009 EPA 6020
CTF-MW2 19-June-12  |Arsenic—Unfiltered 0.0433 mg/L 0.010 mg/L 092538-009 EPA 6020
CTF-MW2 25-Sept-12  |Arsenic—Unfiltered 0.0535 mg/L 0.010 mg/L 092862-009 EPA 6020
CTF-MW2 18-Dec-12  |Arsenic—Unfiltered 0.0516 mg/L 0.010 mg/L J- 093251-009 EPA 6020
CTF-MW2 31-May-11_ |Gross Alpha 23.38 pCi/L 15 pCi/lL 090670-010 EPA 900.0
CTF-MW2 08-Mar-11_ Thallium—Unfiltered 0.00249 mg/L 0.002 mg/L J 090237-009 EPA 6020
Notes
*Laboratory Qualifier
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.

®Validation 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 with a suspected negative bias.




Table 11I-16 (Concluded)
Summary of Constituents Detected above Established MCLs
SWMUs 149 and 154 Groundwater Monitoring

Quarterly Assessments through December 2012

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.

CTF = Coyote Test Field.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.



Appendix A
Field Measurement Logs for Monitoring
Wells CTF-MW3 and CTF-MW2






LTS GW-2012-001 (11-2012) FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 149 Project No.: 146422.10.11.01

Well [.D.: CTF-MW3 Date: 12/14/12

Well Condition: Weather Condition:

Method: Portable pump X Dedicated pump Pump depth: 359'
PURGE MEASUREMENTS

Depth to | Time 24 Vo Tgmp SC ORP pH Turbidity | DO Comments
( (°C) | (uS/em) | (mV) (NTU) | (%)
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IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is
located on the Sandia Restricted Network (SRN), department home page




LTS GW-2012-001 (11-2012) FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 154 Project No.: 146422.10.11.01

Well [.D.: CTF-MW2 Date:12/18/12

Well Condition: Weather Condition:

Method: Portable pump X Dedicated pump Pump depth: 129’
PURGE MEASUREMENTS

Vol._ | Temp SC ORP Turbidity | DO Comments

h to [Time 24 -
P [ 2 (@D | €0 | ussemy | vy | P | NTUY | (%) DO
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IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is
located on the Sandia Restricted Network (SRN), department home page



Appendix B
Analytical Laboratory
Certificates of Analysis for Monitoring
Wells CTF-MW3 and CTF-MW?2

Groundwater Data






0 2012-ARCOC (4-2012) e

SM CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page _1_of _1_
i — - ) ARicoc] 614540 -
Project Name: SWMU 149 GWM Date Samples Shipped: SMO Authorization: ,_/j,..\,(.\jyf—'a—-,-._'/ [] Wwaste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: S ce £o7TG tnpi— |: RMMA
Project/Task Number: 98026.01.14 Lab Contact: Edie Kent/803-556-8171 Lorraine Herrera/505-844-3199 [ ] Released by COC No. =
Service Order: CF 250-13 Lab Destination: GEL Send Report to SMO: [“]4° celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to:Sandia National Laboratories (Accounts Payable),
Tech Area: P.0. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection] Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
M 093249 |-001 CTF-MW3 359 | 12/14/12° 9:37 | GW G 3x40ml HCL G SA |TCL VOC (SW846-8260B)
4 093249 |-009 |CTF-MW3 359 |12/14/12° 9:387 | GwW P 500 ml | HNO3 G SA  |TAL Metals (SW846-6010/6020/7470
»] 093249 |-010  |CTF-MW3 359 |12/14/12 - 9:40 ~| FGW P 500 ml | HNO3 G SA |TAL Metals (SW846-6010/6020/7470
¥| 093249 |-016 |[CTF-MW3 359 | 1211412 ° 9:41° | Gw P 125'ml 4C G SA |Anions (SW846-9056)
I
7| 093249 |-018 - |CTF-MW3 359 | 121412 9427 | GW P 125 ml | H2S0O4 G SA |NPN (EPA 353.2)
7] 093249 |-020 - |CTF-MWS3 359 |[12/14/12¢ 9:437 GW P 250 ml 4C G SA - |Perchlorate (314.0)
4 093249 [-022° |CTF-MW3 359 |12/14112" 9447 | GW P 500 ml 4C G SA |Alkalinity (SM2320B)
4 093250 |-001° |CTF-TB1 - na |12/1412, 9:37° | DIW G 3x40ml HCL G TB |TCL VOC (SW846-8260B)
Last Chain: [] Yes Sample Tracking SMO Use |Special lnstructionleE Requirements: Conditions on
Validation Req'd: | Yes Date Entered: EDD L ves [1No Receipt
Background: 1 Yes Entered by: Turnaround Time 7 Day~ B 15 Day* D 30 Day
Confirmatory: | ves QC inits.: Negotiated TAT L]
Sample Name 2 igpature Init. Company/Organization/Phone/Cell  |Sample Disposal | Return to Client L] Disposal by Lab
Team |Robert Lynch 2 Cl— | 2 |SNLI4142/505-844-4013/505-250-7090 |Return Samples By:
Members |Alfred Santillanes |4/ o 727, | S5 SNLIA142/505-844-5130/505-228-0710 |Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
William Gibson 174 //‘, W jé’/ﬂ_'z SNL/4142/505-284-3307/505-239-7367 |Report alkalinity (as Total CaC0O3,HCO3,CO3). Anions (as _
/ r4 /2 Br,Cl,F,S04) If Perchlorate detected, perform verification analysis
using SW846-6850M
A, . P P Lab Use
1.Relinquished by /%, g Al _ 0. Y42 Dae/2/h/l 2 Time OP2 & |3.Relinquished by Org. Date Time
1. Received by A ae o foAlaprl O 4ry2 DateZ/77/42 Time £F90& |3. Received by Org. Date Time
— " T -
2.Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT




SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page _1_of_2_
Batch No. SMO Use o " AR/COC 61 4541
Project Name: SWMU 154 GWM Date Samples Shipped: SMO Authorization: J/u~ /. t/(-‘-rv\/\ [ ] waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: $-€e vLotfff il | [ | RMMA
Project/Task Number: 98026.01.15 Lab Contact: Edie Kent/803-556-8171 Lorraine Herrera/505-844-3199 ] Released by COC No.
Service Order: CF0251-13 Lab Destination: GEL Send Report to SMO: /| 4 Celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to:Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume | ative Method | Type Requested Sample ID
W 093251 |-001 - CTF-MW2 129 |[12/18/12 10:004| GW G 3x40ml | HCL G SA |TCL VOC (SW846-82608B)
%o 7 7
# 093251 |-0027 |CTF-MwW2 129 | 12/18/12 10:02 GW AG 4x1L 4C G SA |TCL SVOC (SW846-8270C)
if 093251 |-0097 |CTF-MwW2 129 |12/18/12 10:03° | GW P 500 ml | HNO3 G SA  |TAL Metals+U (SW846-6010/6020/7470)
I
4 093251 [-010 4 CTF-MW2 129 | 12118112 10:05” | FGw P 500 ml [ HNO3 G SA |TAL Metals+U (SW846-6010/6020/7470
U 093251 [-016 7 |CTF-MW2 129 | 121812 10:067] Gw P 125 ml 4C G SA |Anions (SW846-9056)
Il 093251 [-018 “ |CTF-MW2 129 | 121812 10:077| Gw P 125 ml | H2S04 G SA NPI\T(EPA 353.2)
-
v 093251 |-020 7 |CTF-MwW2 129 |12/18/12 1008 7| Gw P 250 ml 4C G SA |Perchlorate (314.0)
_ ~
¥ 093251 |-022 4 CTF-MW2 129 | 12/18/12 10:09 ©] GW P 500 mr"| 4C G SA |Alkalinity (SM2320B)
] I { ot o
M 093251 |-024 CTF-MW2 129 | 12/18/12  10:11 GW AG T 4C G SA |High Explosives (SW846-8321A Mod.)
- st
Y 093251 |-033 o CTF-MW2 129 |12/18M12 10:127°| GW P nﬁ/ﬂL HNO3 G SA |Gamma Spectroscopy(short list)(901.0)
Last Chain: [+] Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: || Ves Date Entered: EDD Yes [ I No Receipt
Background: L] ves Entered by: Turnaround Time | | 7Day* [ | 15Day* [+] 30 Day
Confirmatory: | I ves QC inits.: Negotiated TAT L
Sample Name A7 /S e /) Init. Company/Organization/Phone/Cell  {Sample Disposal LI Return to Client 2 Disposal by Lab
Team |Robert Lynch ‘@A | AT |SNL/4142/505-844-4013/505-250-7090 |Return Samples By:
Members |Alfred Santillanes < SNL/4142/505-844-5130/505-228-0710 |Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
William Gibson ﬁ SNL/4142/505-284-3307/505-239-7367 |Report alkalinity (as Total CaCO3,HCO3,CO3). Anions (as
ﬂ Y F 4 v Br,CI,F,S04) If Perchlorate detected, perform verification analysis
using SW846-6850M
A e Lab Use
1.Relinquished by /?.Mﬂ% Org. %//4 2 Date /2//2// 2 Time /045 |3 Relinquished by Org. Date Time
1. Received by [/ Gr/ A ez~ Org. 44y 2 Date jz tc s/ 2 Time (2% & |3. Received by Org. Date Time
2.Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT




SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Page _2 of _2
AR/COC| 614541
Project Name: SWMU 154 GWM Project/Task Manager: Clinton Lum Project/Task No.: 98026.01.15
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collectionf Sample Parameter & Method Lab
Sample No. [Fraction| Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
+ 093251 |-034 CTF-MW2 129 | 12/18/12 10:13 7| GW P 1L HNO3 G SA  [Gross Alpha/Beta (900.0)
W 093251 |-035 7 |CTF-MW2 129 | 12/18/12 10:15 ~| GW P - 1L HNO3 G SA Isgtopic Uranium(ASTM D3972-09M)
7| 0932527 [-001 |CTF-TB2 ~ NA | 12/18/12 10:00 7| DIW G 3x40ml HCL G TB |[TCL VOC (SW846-8260B)

Recipient Initials




SMO 2012-ARCOC (4-2012) .~ CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 of _1_
Batch No. N SMO Use ~ . AR/COC| 614542
Project Name: SWMU 154 GWM Date Samples Shipped: SMO Authorization: UWM 77] wWaste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: [ ] RMMA
Project/Task Number: 98026.01.15 Lab Contact: Edie Kent/803-556-8171 Lorraine Herrera/505-844-3199 [ ] Released by COC No.
Service Order: CF0251-13 Lab Destination: GEL Send Report to SMO: 1] 4° Celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to:Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuguerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix [ Type | Volume | ative | Method | Type Requested Sample ID
1 093253 “1-011 CTF-MW2 PW NA | 12/18/12 9:28 d FPW P 500 ml | HNO3 G SA [Arsenic (SW846-6020)
Last Chain: [-] Yes Sample Tracking SMO Use |Special Instructions/QC Requirements: Conditions on
Validation Req'd: || Yes Date Entered: EDD (4] Yes [ ]No Receipt
Background: | Yes Entered by: Turnaround Time | | 7Day* | | 15Day* [~ 30 Day
Confirmatory: L ves QC inits.: Negotiated TAT ||
Sample Name _—> 4Signature Init. Company/Organization/Phone/Cell  [Sample Disposal || Return to Client 2 Disposal by Lab
Team |Robert Lynch Y7 ﬁ’ e | B [sNL/4142/505-844-4013/505-250-7090 |Return Samples By:
Members |Alfred Santillanes / 5 SNL/4142/505-844-5130/505-228-0710 |Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
William Gibson V7.7, / /4 ,ﬁ SNL/4142/505-284-3307/505-239-7367
j /1 7 1"
P 5 B Lab Use
1.Relinquished by A AS c2Fp b7 . Org 23/ 4/ R Date /2 /13 /) 2Time /0" 4 G [3 Relinquished by Org. Date Time
1. Received by [)M,/C%M_, Org. ££/¢ 2 Date /‘,é// }'///2 Time /0 /9 |3. Received by Org. Date Time
2.Relinquished by Org. Date Time J 4 Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



Appendix C
Data Validation Sample Findings
Summary Sheets for Monitoring Wells
CTF-MW3 and CTF-MW2

Groundwater Data






Sample Findings Summary AQA

AR/COC: 614540 Page 10f 1
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
EPA 314.0 DOE-AL
093249-020/CTF-MW3 Perchlorate (14797-73-0) UJ, H1
SW846 3005/6020 DOE-AL
093249-009/CTF-MW3 Antimony (7440-36-0) uJ, MS3
093249-009/CTF-MW3 Arsenic (7440-38-2) uJ, MS3
093249-009/CTF-MW3 Selenium (7782-49-2) J+, MS2
093249-009/CTF-MW3 Thallium (7440-28-0) uJ, MS3
093249-010/CTF-MW3 Copper (7440-50-8) 0.00285U, B
SW846 8260B DOE-AL
093249-001/CTF-MW3 1,4-Dioxane (123-91-1) R, 14
093249-001/CTF-MW3 Dibromochloromethane (124-48-1) J, 13
093250-001/CTF-TB1 1,4-Dioxane (123-91-1) R, 14

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







ANALYTICAL QUALITY

ASBOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqgainc.net

Memorandum
Date: February 1, 2013
To: File
From: Marcia Hilchey
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 614540

SDG: 316970

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 IC), EPA
353.2 (nitrate/nitrite), EPA 314.0 (perchlorate by IC), and SM23208B (total alkalinity). Data were reported for all
required analytes. A problem was identified with the data package that resulted in the qualification of data.

Perchlorate:
The holding time criteria was exceeded by >1X but <2X. The associated sample result was ND and will be
qualified UJ,H1.

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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

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

Anions:

The ICAL intercepts for chloride, fluoride and sulfate were > the MDL and <3X MDL. All associated
sample results were > 3X the intercept value and will not be qualified.



Perchlorate:

The %D for a bracketing CCV was > 10% with positive bias. The associated sample result was ND and will
not be qualified.

Blanks

No target analytes were detected in the blanks.

Laboratory Control Sample (LLCS)

All LCS acceptance criteria were met.

Matrix Spike (MS)

All MS/PS recoveries met QC acceptance criteria.

Perchlorate, Anions, and Alkalinity:
The MS analysis was performed on a sample of similar matrix from another SNL SDG. No sample data
will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Perchlorate, Anions. and Alkalinity:
The replicate analysis was performed on a sample of similar matrix from another SNL SDG. No sample
data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported.

Anions:
The sample was diluted 50X for chloride and sulfate.

Nitrate/Nitrite:
The sample was diluted 25X.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level I Date: 02/03/13




ANALYTICAL QUALITY

ASSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: February 1, 2013
To: File
From: Marcia Hilchey
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 614540

SDG: 316970 and 316971
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 6020 (ICP-MS), EPA
6010B (ICP-AES), and EPA 7470A (CVAA mercury). Data were reported for all required analytes. Problems
were identified with the data package that resulted in the qualification of data.

ICP-MS:
SDG 316970
1. The MS %Rs for Sb, As, and Tl were < LAL. All associated sample results were ND and will be qualified
UJ,MS3.
2. The MS %R for Se was > UAL. The associated result was a detect and will be qualified J+,MS2.

SDG 316971
I.  Cu was detected in the MB at > MDL and <PQL. The associated sample result was a detect <5X the MB
concentration and will be qualified 0.00285U,B at 5X the MB value.

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 prepared and 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:

SDG 316970: Sb was detected in the MB at > MDL and < PQL. The associated result was ND 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 and as
follows.

ICP-MS:
SDG 316970: The parent sample concentrations for Ca, Mg, K, and/or Na were >4X the spike. However, an MS
analysis is not required for these analytes. Therefore, no sample data will be qualified.

The MS %R for Cd was > UAL. The associated sample result was ND and will not be qualified.
ICP and CVAA:

SDG 316970: The MS analysis was performed on a sample of similar matrix from another SNL SDG. No
sample data will be qualified as a result.

Laboratory Replicate

All replicates met QC acceptance criteria.

ICP and CVAA:

SDG 316970: The replicate analysis was performed on a sample of similar matrix from another SNL SDG. No

sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS QC acceptance criteria were met.



Detection Limits/Dilutions
All detection limits were properly reported.

ICP-MS:
SDG 316970: The sample was diluted 10X for Ca, Mg, K, and Na.

SDG 316971: The sample was diluted 10X for Ca and Na.

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.

ICP:
SDG 316970: The serial dilution analysis was performed on a sample of similar matrix from another SNL SDG.
No sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level I Date: 02/03/13







/\

ANALYTICAL QUALITY

/\

ABEBDOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: February 1, 2013
To: File
From: Marcia Hilchey
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 149 GWM
AR/COC: 614540

SDG: 316970

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. A problem was identified with the data package that resulted
in the qualification of data.
I. The initial calibration RF for 1,4-dioxane was < 0.01. All associated sample results were ND and
will be qualified R,I4.
2. The initial calibration %RSD for dibromochloromethane was >15% but < 40%. The associated
result for sample 316970-001 was a detect and will be qualified J,I3.

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

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 initial calibration %RSDs for bromoform;: 1,2-dibromo-3-chloropropane; and dibromochloromethane
were >15% but <40%. The CCV %Ds for 2-hexanone, methyl acetate, and 1,1,2.2-tetrachloroethane
were >20% with negative bias and no other associated calibration infractions. All associated results that
were ND 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)

All MS/MSD acceptance criteria were met. It should be noted that neither trichlorotrifluoroethane nor 1,4-
dioxane were included in the MS/MSD solution. No sample data will be qualified as a result.

Laboratory Control Sample (L.CS)

All LCS acceptance criteria were met.

Detection Limits/Dilutions

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

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

One TB was submitted on the AR/COC.

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level 1 Date: 02/03/13




AQA

Sample Findings Summary
AR/COC: 614541 Page 1 of 1

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
EPA 901.1

093251-033/CTF-MW?2 Americium-241 (14596-10-2) BD, FR3

093251-033/CTF-MW?2 Cesium-137 (10045-97-3) R, 22

093251-033/CTF-MW?2 Cobalt-60 (10198-40-0) BD, FR3

093251-033/CTF-MW?2 Potassium-40 (13966-00-2) BD, FR3
SW846 3005/6020 DOE-AL

093251-009/CTF-MW2 Antimony (7440-36-0) 0.0086UJ,

B,MS3

093251-009/CTF-MW?2 Arsenic (7440-38-2) J-, MS3

093251-009/CTF-MW2 Cadmium (7440-43-9) J+, MS2

093251-009/CTF-MW2 Thallium (7440-28-0) J-, MS3

093251-010/CTF-MW2 Antimony (7440-36-0) uJ, MS3

093251-010/CTF-MW?2 Arsenic (7440-38-2) J-, MS3

093251-010/CTF-MW2 Thallium (7440-28-0) J-, MS3
SW846 3535/8321A Modified

093251-024/CTF-MW?2 m-Nitrotoluene (99-08-1) uJ, 14

093251-024/CTF-MW?2 o-Nitrotoluene (88-72-2) uJ, 14

093251-024/CTF-MW2 p-Nitrotoluene (99-99-0) uJ, 14
SW846 8260B DOE-AL

093251-001/CTF-MW2 1,4-Dioxane (123-91-1) R, 14

093252-001/CTF-TB2 1,4-Dioxane (123-91-1) R, 14
SW846 8270C

093251-002/CTF-MW?2 Hexachlorobutadiene (87-68-3) uJ, MS5

093251-002/CTF-MW2 Hexachlorocyclopentadiene (77-47-  UJ, MS3

4)
093251-002/CTF-MW2 Hexachloroethane (67-72-1) uJ, MS5

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







AMALYTICAL QUALITY ABBOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 30, 2013
To: File
From: Marcia Hilchey
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 614541, -542
SDG: 316965

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 IC), EPA
353.2 (nitrate/nitrite), EPA 314.0 (perchlorate by IC), and SM2320B (total alkalinity). Data were reported for all
required analytes. No problems were identified with the data package that resulted 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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

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

Anions:

The ICAL intercepts for chloride, fluoride and sulfate were > the MDL and <3X MDL. All associated
sample results were > 3X the intercept value and will not be qualified.

Perchlorate:

The %D for a bracketing CCV was > 10% with positive bias. The associated sample result was ND and will
not be qualified.



Blanks
No target analytes were detected in the blanks.

Laboratory Control Sample (LCS)

All LCS acceptance criteria were met.

Matrix Spike (MS)

All MS/PS recoveries met QC acceptance criteria.
Nitrate/nitrite:
The MS analysis was performed on a sample of similar matrix from another SNL SDG. No sample data

will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Nitrate/nitrite:

The replicate analysis was performed on a sample of similar matrix from another SNL SDG. No sample
data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported.

Anions:
The sample was diluted 50X for chloride and sulfate, and 10X for bromide.

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

Reviewed by: Monica Dymerski Level 1 Date: 02/12/13




ANALYTICAL QUALITY ASSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 29, 2013
To: File
From: Marcia Hilchey
Subject: LC/MS/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM

AR/COC: 614541, -542

SDG: 316965

Laboratory: GEL

Project/Task: 98026.01.15

Analysis: High Explosives (HE) by LCMSMS

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 8321 A Mod (HE by
LCMSMS). All compounds were successfully analyzed. Problems were identified with the data package
that resulted in the qualification of data.

1) The ICAL RFs for m-nitrotoluene, o-nitrotoluene, and p-nitrotoluene were < 0.01 but > 0.05. All
associated sample results were ND and will be qualified UJ,I4.

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 time and properly preserved.
Calibration

All initial and continuing calibration met QC acceptance criteria except as noted above in the Summary
section.

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)

All MS/MSD QC acceptance criteria were met.

Laboratory Control Sample (LCS)

All LCS QC acceptance criteria were met.

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: Monica Dymerski Level 1 Date: 02/12/13




ANALYTICAL QUALITY ASSO0OCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 30, 2013
To: File
From: Marcia Hilchey
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 614541, -542
SDG: 316965 and 316967
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 6020 (ICP-MS), EPA
6010B (ICP-AES). and EPA 7470A (CVAA mercury). Data were reported for all required analytes. Problems
were identified with the data package that resulted in the qualification of data.

ICP-MS:
1. Sb was detected in the MB at > MDL and < PQL. The associated result for sample 316965-003 was a
detect < 5X the MB concentration and will be qualified 0.0086U,B at 5X the MB value.
2. The MS %Rs for Sb, As, and Tl were < LAL. The associated ND results will be qualified UJ,MS3, and
associated detected results will be qualified J-,MS3.
3. The MS %R for Cd was > UAL. The associated result for sample 316965-003 was a detect and will be
qualified J+,MS2.

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 prepared and 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:
Sb was detected in the MB at > MDL and < PQL. The associated result for sample 316967-001 was ND
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 and as
follows.

ICP-MS:
The parent sample concentrations for Ca, Mg, K. and/or Na were >4X the spike. However, an MS
analysis is not required for these analytes. Therefore, no sample data will be qualified.

The MS %Rs for Cd and Se were > UAL. Associated ND results will not be qualified.

The MS analysis for SDG 316965 was performed on a sample of similar matrix from another SNL SDG.
No sample data will be qualified as a result.

Batch 316965

ICP-AES and CVAA:

The MS analysis was performed on a sample of similar matrix from another SNL SDG. No sample data
will be qualified as a result

Laboratory Replicate

All replicates met QC acceptance criteria.

Batch 316965

ICP-MS. ICP-AES, and CVAA:

The replicate analysis was performed on a sample of similar matrix from another SNL SDG. No sample
data will be qualified as a result.




Laboratory Control Sample (LCS)

Al LCS QC acceptance criteria were met.
Detection Limits/Dilutions
All detection limits were properly reported.

ICP-MS:
Both samples were diluted 10X for Ca, Mg, K, and Na; and 40X for Mn.

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.

Batch 316965

ICP-MS and ICP-AES:

The serial dilution analysis was performed on a sample of similar matrix from another SNL SDG. No
sample data will be qualified as a result.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dvmerski Level I Date: 02/12/13
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ANALYTICAL QUALITY ABSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 12, 2013
To: File
From: Marcia Hilchey
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 614541, -542
SDG: 316965 and 319293
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 HASL 300 (isotopic U),
EPA 901.1 (gamma spec), and EPA 900.0 (gross alpha/beta). Problems were identified with the data
package that result in the qualification of data.

Gamma Spec:
1. The Cs-137 sample result was ‘X flagged by the lab due to peak not meeting identification

criteria, and will be qualified R,Z2.

2. The gamma spectroscopy Am-241, Co-60, and K-40 sample results were either < the associated
2-sigma TPU and/or < the associated MDA and, therefore, 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.

It should be noted that the sample was re-logged for iso-U and gross alpha/beta analyses at the client’s

request. The re-log data were reported in a package addendum and were evaluated for validation. The data
for the original iso-U and gross alpha/beta analyses were not validated.

Holding Times and Preservation

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



Quantification

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 acceptance criteria were met.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

All MS/MSD acceptance criteria were met.

Laboratory Replicate

All replicate error ratios met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All required detection limits were met. The sample was not diluted.

Other QC

No other specific issues that affect data quality were identified except as noted above in the Summary
section.

Reviewed by: Monica Dymerski Level I Date: 02/12/13




ANALYTICAL QUALITY ASEOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 29, 2013
To: File
From: Marcia Hilchey
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 614541,-542
SDG: 316965

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. Problems were identified with the data package that resulted
in the qualification of data.
1. MS and MSD %Rs for hexachlorocyclopentadiene were < the LAL. The associated sample result
was ND and will be qualified UJ,MS3.
2. The MS/MSD RPD was > the UAL for hexachloroethane and hexachlorobutadiene. The
associated sample results were ND and will be qualified UJ,MS5.

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 except as follows.



The ICAL y-intercept values for 2,4-dinitrotoluene and p-nitroaniline were > the MDL The associated
sample results were ND 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)

All MS/MSD acceptance criteria were met except as noted above in the Summary section.

Laboratory Control Sample (LCS)

All LCS acceptance criteria were met with the following exception. The LCS %R for
hexachlorocyclopentadiene was < UAL. However this is within the allowable number of LCS infractions.
therefore the associated sample result was not qualified.

Detection Limits/Dilutions

All detection limits were properly reported. The sample was not diluted.

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level 1 Date: 02/12/13
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ANALYTICAL QUALITY ASEBOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: January 29. 2013
To: File
From: Marcia Hilchey
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 154 GWM
AR/COC: 614541, -542
SDG: 316965

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. A problem was identified with the data package that resulted
in the qualification of data.

1. The initial calibration RF for 1,4-dioxane was < 0.01. All associated sample results were ND and
will be qualified R,I4.

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

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 initial calibration %RSDs for bromoform; 1,2-dibromo-3-chloropropane: and dibromochloromethane
were >15% but <40%. The CCV %Ds for 2-hexanone, methyl acetate, and 1,1,2,2-tetrachloroethane
were >20% with negative bias and no other associated calibration infractions. All associated results were
ND 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)

All MS/MSD acceptance criteria were met. It should be noted that neither trichlorotrifluoroethane nor 1,4-
dioxane were included in the MS/MSD solution. No sample data will be qualified as a result.

Laboratory Control Sample (LCS)

All LCS acceptance criteria were met.
Detection Limits/Dilutions
All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

One TB was submitted on the AR/COCs.

No other specific issues that affect data quality were identified.

Reviewed by: Monica Dymerski Level 1 Date: 02/12/13
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SECTION IV
SOLID WASTE MANAGEMENT UNITS 8/58 AND 68 QUARTERLY
GROUNDWATER MONITORING REPORT, OCTOBER — DECEMBER 2012

1.0

Introduction

This section of the Environmental Restoration Operations (ER) Consolidated Quarterly
Report (ER Quarterly 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 SWMUS/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 NMED 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.

The fifth of eight quarterly groundwater sampling events occurred in October 2012 for
Coyote Canyon Blast Area (CCBA) monitoring wells CCBA-MW1 and CCBA-MW2,
located within SWMU s 8/58, and monitoring wells at the Old Burn Site (OBS),
OBS-MW1, OBS-MW2, and OBS-MW?3, located within SWMU 68. These monitoring
wells were installed in August 2011 (SNL/NM November 2011). Monitoring well
CCBA-MWI1 is located at the southwestern corner of SWMU 8 (Figure IV-1).
Monitoring well CCBA-MW?2 is located near the center of SWMU 58 (Figure IV-1).
Monitoring wells OBS-MW1, OBS-MW2, and OBS-MW3 are located at SWMU 68 in
the Coyote Test Field (CTF) (Figure IV-2).

The supplemental groundwater monitoring at these 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 this
report correspond to the Fourth Quarter, Calendar Year (CY) 2012 reporting period
(October — December 2012).
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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” and “Groundwater Characterization Work Plan for SWMU 68, Old Burn Site”
(SNL/NM September 2010). 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 22 and
October 23, 2012, 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 16 to October 18, 2012, respectively. 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 monitoring well
CCBA-MWI1 environmental sample with a concentration of 5.32 mg/L. Fluoride in the
monitoring well CCBA-MW?2 environmental sample and the duplicate environmental
sample exceed the method detection limit (MDL) with concentrations of 1.62 mg/L and
1.61 mg/L, respectively. 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 fifth of eight supplemental quarterly
events for the five monitoring wells. The sixth of the eight supplemental quarterly
groundwater sampling events will be conducted during the upcoming quarter (January
through March 2013).

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 January 2012a and January 2012b). 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 2012.

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, “Groundwater Monitoring Equipment
Decontamination” (SNL/NM January 2012a). Section IV.4.1.2 discusses the QC results
for the EB samples.

Well Evacuation

In accordance with procedures described in SNL/NM FOP 05-01, “Groundwater
Monitoring Well Sampling and Field Analytical Measurements” (SNL/NM January
2012b), 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 6920 water quality meter.
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Turbidity was measured witha 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:

Turbidity measurements are within 10 percent, 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 percent 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; DOE 1990). Table IV-4 lists the MDLs
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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 certificates of analyses, analytical methods, MDLs, minimum
detectable activity (MDA), critical level, practical quantitation limits, 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, Monitoring Wells CCBA-MW1 and CCBA-MW?2. Table V-3
summarizes field water quality measurements (turbidity, pH, temperature, SC, ORP, and
DO) collected prior to sampling.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW?2, and OBS-MW3. 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, Monitoring Wells CCBA-MW1 and CCBA-MW?2. No VOCs were
detected above laboratory MDLs in any groundwater sample from SWMUs 8/58, except
for toluene. Toluene was reported below the MCL of 1,000 micrograms per liter (ug/L)
in monitoring well CCBA-MW1 at a concentration of 0.530 pg/L. Toluene was qualified
as not detected during data validation in monitoring well CCBA-MW?2 samples, since
this compound was detected at concentrations less than 10 times the associated
equipment blank sample result. Table IV-4 lists MDLs for associated VOCs analyzed.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW?2, and OBS-MW3. No VOCs

were detected above laboratory MDLs in any groundwater sample from SWMU 68.
Table IV-4 lists MDLs for associated VOCs analyzed.
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3.6

Semivolatile Organic Compounds

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. No SVOCs were
detected above laboratory MDLs in any groundwater sample from SWMUs 8/58.
Table IV-4 lists MDLs for associated SVOCs analyzed.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW?2, and OBS-MW3. No SVOCs
were detected above laboratory MDLs in any groundwater sample from SWMU 68.
Table IV-4 lists MDLs for associated SVOCs analyzed.

High Explosive Compounds

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. No HE compounds
were detected above laboratory MDLs in any groundwater sample from SWMUSs 8/58.
Table IV-5 lists MDLs for associated HE compounds analyzed.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MW3. No HE
compounds were detected above laboratory MDLs in any groundwater sample from
SWMU 68. Table IV-5 lists MDLs for associated HE compounds analyzed.

Nitrate Plus Nitrite

SWMUs 8/58, Monitoring Wells 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
a maximum concentration of 3.39 mg/L in the monitoring well CCBA-MW?2 duplicate
environmental sample.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MWa3. 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
a maximum concentration of 1.83 mg/L in the monitoring well OBS-MW 1 environmental
sample.

Anions and Alkalinity

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. Table V-7
summarizes alkalinity, major anion (i.e., bromide, chloride, fluoride, and sulfate), and
total cyanide results. Fluoride was detected above the established MCL of 4.0 mg/L in
the environmental sample from monitoring well CCBA-MW!1 at a concentration of
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5.32 mg/L. This detection is most likely attributable to the mineralization of the
Precambrian bedrock in which the well is completed and not associated with SNL/NM
testing activities. Fluoride was reported in the monitoring well CCBA-MW2
environmental sample and duplicate at concentrations of 1.62 mg/L and 1.61 mg/L,
respectively. Both values are below the MCL. No other anions or total cyanide were
detected above established MCLs. There are no established MCLs for bromide, chloride,
sulfate, or alkalinity.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW?2, and OBS-MW3. Table IV-7
summarizes alkalinity, major anion (i.e., bromide, chloride, fluoride, and sulfate) and
total cyanide results. No parameters were detected above established MCLs in
groundwater samples from the SWMU 68 monitoring wells.

Perchlorate

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. Perchlorate was
not detected above the NMED-specified screening level/MDL of 4.0 png/L (0.004 mg/L)
in any groundwater sample from SWMUs 8/58. Table IV-8 presents perchlorate results.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MW3.

Perchlorate was not detected above the NMED-specified screening level/ MDL of 4 ng/L
(0.004 mg/L) in any groundwater sample from SWMU 68. Table IV-8 presents
perchlorate results.

Perchlorate results are discussed in more detail in Section II of this ER Quarterly Report.

Hexavalent Chromium

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. Analysis of
hexavalent chromium is not required for SWMUs 8/58.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MW3. Hexavalent
chromium results for SWMU 68 are summarized in Table IV-9. No hexavalent chromium
was detected above laboratory MDLs. No MCL is established for this analyte.

Metals

SWMUs 8/58, Monitoring Wells CCBA-MW1 and CCBA-MW?2. TAL metals plus
uranium were analyzed in samples from both monitoring wells at SWMUs 8/58. Metal
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results for SWMUs 8/58 are summarized in Table IV-10. No metal parameters were
detected above established MCLs in any groundwater sample.

SWMU 68, Monitoring Wells 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.

Cations

SWMUs 8/58, Monitoring Wells 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. There are no established MCLs for these
analytical parameters. The results are presented in Table IV-12.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MWa3. Filtered
fractions for major cations as calcium, magnesium, potassium, and sodium were analyzed
in all SWMU 68 groundwater samples. There are no established MCLs for these
analytical parameters. The results are presented in Table IV-12.

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).
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 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, Monitoring Wells CCBA-MW1 and CCBA-MW2. Gamma
spectroscopy activity results for short-list radionuclides are less than the associated
MDAs for all groundwater samples. The result for potassium-40 activity was qualified as
unusable during data validation in the monitoring well CCBA-MW?2 environmental
sample because the laboratory was unable to meet peak identification criteria. The
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potassium-40 peak was classified as unusable because it could not be differentiated from
the background.

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 ranged from less than the MDA for uranium-235/236 to
7.59 £ 0.972 pCi/L of uranium-233/234.

SWMU 68, Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MW3. Gamma
spectroscopy activity results for short-list radionuclides are less than or equal to the
associated MDAs.

The corrected gross alpha activity reported is below the MCL of 15 pCi/L in all samples.
Gross beta activity results do not exceed established MCLs. Isotopic uranium activities
range from 0.168 + 0.0704 pCi/L for uranium-235/236 to 22.0 + 2.79 pCi/L for
uranium-233/234. In this region, groundwater contacts bedrock, which contains minerals
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 monitoring well
CCBA-MWI1 environmental sample from SWMUs 8/58. This detection is most likely
attributable to the mineralization of the Precambrian 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
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groundwater samples in accordance with QC procedures specified in the Groundwater
Characterization Work Plans for SWMU s 8/58 and 68 (SNL/NM September 2010).

Duplicate Environmental Samples

Duplicate environmental samples were collected from monitoring wells CCBA-MW2
and OBS-MW?2 and analyzed to estimate the overall reproducibility of the sampling and
analytical process. The duplicate environmental samples were collected immediately after
the original 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 monitoring wells CCBA-MW2 and OBS-MW2.
RPD values were calculated only for detected chemical parameters. The Work Plans for
SWMUs 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 analytes) for all
calculated parameters.

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 “Groundwater Monitoring Equipment Decontamination” (SNL/NM January
2012a). 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-MW?2 and OBS-MW3 and were submitted for
all analyses.

SWMUs 8/58, Monitoring Well CCBA-MW?2. Bromodichloromethane, bromoform,
chloroform, chloride, dibromochloromethane, and toluene were detected above the
laboratory MDLs. Toluene in monitoring well CCBA-MW?2 samples were detected at
concentrations less than 10 times the associated equipment blank result, and qualified
as not detected during data validation. No corrective action was necessary for
bromodichloromethane, bromoform, chloroform, chloride, or dibromochloromethane
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since these analytes were not detected in environmental samples or were detected in
environmental samples at concentrations greater than five times the blank result.

SWMU 68, Monitoring Well OBS-MW?2. Bromodichloromethane, bromoform,
chloroform, chloride, and dibromochloromethane were detected above laboratory MDLs.
No corrective action was necessary since these analytes were not detected in
environmental samples or were detected in environmental samples at concentrations
greater than five times the blank result.

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 trip blanks were submitted with the October 2012
samples. No VOCs were detected above associated laboratory MDLs.

SWMU 68. A total of four trip blanks were submitted with the October 2012 samples.
No VOCs were detected above associated laboratory MDLs.

Field Blank Samples

FB samples were collected for VOC analysis to assess whether contamination of the

samples resulted from ambient field conditions. FB samples are prepared by pouring DI
water into sample containers at the sampling point (monitoring wells CCBA-MW1 and
OBS-MW?3) to simulate the transfer of environmental samples from the sampling system
to the sample container.

SWMUs 8/58, Monitoring Well CCBA-MW1. The VOCs bromodichloromethane,
bromoform, chloroform, and dibromochloromethane were detected above associated
laboratory MDLs. No corrective action was required, since these compounds were not
detected in the associated environmental sample.

SWMU 68, Monitoring Well OBS-MWa3. The VOCs bromodichloromethane,
bromoform, chloroform, and dibromochloromethane were detected above laboratory
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MDLs. No corrective action was necessary, since 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).

Some analytical results were qualified during the data validation process; however, no
significant data quality problems were noted. The data validation sample findings
summary sheets are provided in Appendix C.

Variances and Nonconformances

No variances or nonconformances from requirements in the Groundwater
Characterization Work Plans for SWMUs 8/58 and 68 (SNL/NM September 2010)
occurred during the October 2012 sampling activities. Project-specific issues during
sampling activities are identified below.

SWMUs 8/58. Toluene was detected at low-level concentrations in all groundwater
samples. Toluene has not been detected in previous groundwater samples, but has been
commonly detected since operation of a new sample truck and equipment. Modifications
to the water truck and equipment have been completed and additional decontaminations
have been performed since this sampling event. The modifications include a more direct
sampling output collection point, removal of the flow meter to the discharge line, changes
to the decontamination process, and collection of more quality control samples. These
modifications appear to be working as the trace toluene concentrations detected are
decreasing over time.

Summary

During the Fourth Quarter of CY 2012, samples were collected from monitoring
wells CCBA-MW1 and CCBA-MW?2, located within SWMUSs 8/58; and monitoring
wells OBS-MW1, OBS-MW2, and OBS-MW3, located within SWMU 68. Sampling
results were compared with EPA MCL guidelines for drinking water (EPA 2009).
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Analytical parameters for monitoring wells CCBA-MW1 and CCBA-MW?2 consist of
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 monitoring well CCBA-MW1 environmental sample at a
concentration of 5.32 mg/L. This detection is most likely attributable to the
mineralization of the Precambrian bedrock in which the well is completed and not
associated with SNL/NM testing activities.

Analytical parameters for monitoring wells OBS-MW 1, OBS-MW2, and OBS-MW3
consist of VOCs, 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 in groundwater samples collected
from SWMU 68 monitoring wells.
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Figure IV-1
Location of Monitoring Wells CCBA-MW1 and CCBA-MW2 within SWMUs 8/58
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Location of Monitoring Wells OBS-MW1, OBS-MW2, and OBS-MW3 within SWMU 68
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Table IV-1
Laboratory Analytical Methods, Container Types, and Preservation Requirements for SWMUs 8/58 and 68 Groundwater Samples

Analysis Analytical Method® Volume and antai.ner Type/Preservation
equirements

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 6010/6020/7470 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 6020/9056 1 x 500-mL polyethylene, 4°C
Alkalinity as Total, Carbonate, and Bicarbonate SM 2320B 1 x 500-mL polyethylene, 4°C
Total Cyanide EPA 9012 1 x 250-ML polyethylene, NaOH, 4°C
Nitrate plus Nitrite as Nitrogen EPA 353.2 1 x 250-mL polyethylene, H,SO,4, 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; major cations include calcium, magnesium, potassium, and sodium.

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

°C = Degrees Celsius.
EPA = U.S. Environmental Protection Agency.
H.SO, = Sulfuric acid.
HASL = Health and Safety Laboratory.
HCL = Hydrochloric acid.
HNO; = Nitric acid.
L = Liter.
mL = Milliliter(s).
NaOH = Sodium Hydroxide.
Standard Method.

(9]
<
o

Solid Waste Management Unit.
TAL = Target Analyte List.



Table IV-2
Sample Details for Fourth Quarter, CY 2012 Groundwater Sampling
SWMUs 8/58 and 68 Groundwater Monitoring Quarterly Assessment
October — December 2012

Associated
Well Sample Identification AR/COC Number Groundwater
Investigation
CCBA-MW1 093013 614466
CCBA-MW2 093018 614468 SWMUs 8/58
CCBA-MW?2 (duplicate) 093019
OBS-MW!1 093003 614462
OBS-MW2 093007
OBS-MW?2 (duplicate) 093008 614464 SWMU 68
OBS-MW3 093010 614465

Notes

AR/COC = Analysis Request/Chain of Custody.

CCBA = Coyote Canyon Blast Area.
cY = Calendar Year.

MW = Monitoring well.

OBS = Old Burn Site.

SWMU = Solid Waste Management Unit.




Table IV-3
Summary of Field Water Quality Measurements®
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

. Oxidation . .
Specific . - Dissolved Dissolved
Well Sample Date Tempoerature Conductivity Reductl.on pH Turbidity Oxygen Oxygen
(°C) Potential (NTU) o
(umhos/cm) (mV) (% Sat) (mgl/L)

SWMUs 8/58
CCBA-MW1 22-Oct-12 16.63 492 159.0 6.29 0.64 36.2 3.51
CCBA-MW2 23-Oct-12 17.67 577 159.0 7.22 0.46 63.6 6.02
SWMU 68
OBS-MW1 16-Oct-12 16.87 502 203.3 7.10 0.43 37.8 3.66
OBS-MW2 17-Oct-12 18.97 500 186.7 7.11 0.37 38.5 3.56
OBS-MW3 18-Oct-12 16.82 502 167.5 7.14 0.66 44.9 4.34

Notes

?Field measurements collected prior to sampling.

°C = Degrees Celsius.

% Sat = Percent saturation.

umhos/cm = Micromhos per centimeter.
CCBA = Coyote Canyon Blast Area.
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

SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

SWMU 8/58
MDL Analytical MDL Analytical MDL Analytical
Analyte (ug/L) Mathod® Analyte (ug/L) Mothod: Analyte (ug/L) Mathod®

1,1,1-Trichloroethane 0.300 EPA 8260B 4-methyl-, 2-Pentanone 1.50 EPA 8260B Methyl acetate 1.50 EPA 8260B
1,1,2,2-Tetrachloroethane 0.300 EPA 8260B Acetone 3.00 EPA 8260B Methylcyclohexane 3.00 EPA 8260B
1,1,2-Trichloroethane 0.300 EPA 8260B Benzene 0.300 EPA 8260B Methylene chloride 3.00 EPA 8260B
1,1-Dichloroethane 0.300 EPA 8260B Bromochloromethane 0.300 EPA 8260B Styrene 0.300 EPA 8260B
1,1-Dichloroethene 0.300 EPA 8260B Bromodichloromethane 0.300 EPA 8260B Tert-butyl methyl ether 0.300 EPA 8260B
1,2,3-Trichlorobenzene 0.300 EPA 8260B Bromoform 0.300 EPA 8260B Tetrachloroethene 0.300 EPA 8260B
1,2,4-Trichlorobenzene 0.300 EPA 8260B Bromomethane 0.300 EPA 8260B Toluene 0.300 EPA 8260B
1,2-Dibromo-3- 0.300 EPA8260B | Carbon disulfide 1.50 EPA8260B | Trichioroethene 0.300 EPA 82608
chloropropane
1,2-Dibromoethane 0.300 EPA 8260B Carbon tetrachloride 0.300 EPA 8260B Trichlorofluoromethane 0.300 EPA 8260B
1,2-Dichlorobenzene 0.300 EPA 8260B Chlorobenzene 0.300 EPA 8260B Vinyl chloride 0.300 EPA 8260B
1,2-Dichloroethane 0.300 EPA 8260B Chloroethane 0.300 EPA 8260B Xylene 0.300 EPA 8260B
1,2-Dichloropropane 0.300 EPA 8260B Chloroform 0.300 EPA 8260B cis-1,2-Dichloroethene 0.300 EPA 8260B
1,3-Dichlorobenzene 0.300 EPA 8260B Chloromethane 0.300 EPA 8260B cis-1,3-Dichloropropene 0.300 EPA 8260B
1,4-Dichlorobenzene 0.300 EPA 8260B Cyclohexane 0.300 EPA 8260B m-, p-Xylene 0.300 EPA 8260B
1,4-Dioxane 15.0 EPA 8260B Dibromochloromethane 0.300 EPA 8260B o-Xylene 0.300 EPA 8260B
2.2 trfluoroethane, 1,1,2- 150 EPA8260B | Dichlorodifluoromethane 0.300 EPA 8260B | trans-1,2-Dichloroethene 0.300 EPA 82608
2-Butanone 2.00 EPA 8260B Ethyl benzene 0.300 EPA 8260B trans-1,3-Dichloropropene 0.300 EPA 8260B
2-Hexanone 2.20 EPA 8260B Isopropylbenzene 0.300 EPA 8260B




Table IV-4 (Continued)
Method Detection Limits for Volatile and Semivolatile Organic Compounds

SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

SWMU 8/58

MDL Analytical MDL Analytical

Analyte (ug/L) Mothod® Analyte (ug/L) Method®

1'-Biphenyl 1 3.00-3.16 EPA 8270C Butylbenzyl phthalate 3.00 - 3.16 EPA 8270C
1,2,4-Trichlorobenzene 3.00 - 3.16 EPA 8270C Caprolactam 3.00-3.16 EPA 8270C
2,4,5-Trichlorophenol 3.00-3.16 EPA 8270C Carbazole 0.300 - 0.316 EPA 8270C
2,4,6-Trichlorophenol 3.00 - 3.16 EPA 8270C Chrysene 0.300 - 0.316 EPA 8270C
2,4-Dichlorophenol 3.00 - 3.16 EPA 8270C Di-n-butyl phthalate 3.00 - 3.16 EPA 8270C
2,4-Dimethylphenol 3.00 - 3.16 EPA 8270C Di-n-octyl phthalate 3.00 - 3.16 EPA 8270C
2,4-Dinitrophenol 5.00 - 5.26 EPA 8270C Dibenz[a,h]anthracene 0.300—-0.316 EPA 8270C
2,4-Dinitrotoluene 3.00-3.16 EPA 8270C Dibenzofuran 3.00 - 3.16 EPA 8270C
2,6-Dinitrotoluene 3.00-3.16 EPA 8270C Diethylphthalate 3.00 - 3.16 EPA 8270C
2-Chloronaphthalene 0.300 - 0.316 EPA 8270C Dimethylphthalate 3.00-3.16 EPA 8270C
2-Chlorophenol 3.00 - 3.16 EPA 8270C Dinitro-o-cresol 3.00 - 3.16 EPA 8270C
2-Methylnaphthalene 0.300 - 0.316 EPA 8270C Diphenyl amine 3.00 - 3.16 EPA 8270C
2-Nitroaniline 3.00 - 3.16 EPA 8270C Fluoranthene 0.300 — 0.316 EPA 8270C
2-Nitrophenol 3.00 - 3.16 EPA 8270C Fluorene 0.300 - 0.316 EPA 8270C
3,3"-Dichlorobenzidine 3.00-3.16 EPA 8270C Hexachlorobenzene 3.00-3.16 EPA 8270C
3-Nitroaniline 3.00-3.16 EPA 8270C Hexachlorobutadiene 3.00 - 3.16 EPA 8270C
4-Bromophenyl phenyl ether 3.00 - 3.16 EPA 8270C Hexachlorocyclopentadiene 3.00 - 3.16 EPA 8270C
4-Chloro-3-methylphenol 3.00 - 3.16 EPA 8270C Hexachloroethane 3.00 - 3.16 EPA 8270C
4-Chlorobenzenamine 3.30 - 3.47 EPA 8270C Indeno(1,2,3-c,d)pyrene 0.300 — 0.316 EPA 8270C
4-Chlorophenyl phenyl ether 3.00 - 3.16 EPA 8270C Isophorone 3.00 - 3.16 EPA 8270C
4-Nitroaniline 3.00 - 3.16 EPA 8270C Naphthalene 0.300 — 0.316 EPA 8270C
4-Nitrophenol 3.00 - 3.16 EPA 8270C Nitro-benzene 3.00 - 3.16 EPA 8270C
Acenaphthene 0.300 - 0.316 EPA 8270C Pentachlorophenol 3.00 - 3.16 EPA 8270C
Acenaphthylene 0.300 - 0.316 EPA 8270C Phenanthrene 0.300 — 0.316 EPA 8270C
Acetophenone 3.00 - 3.16 EPA 8270C Phenol 3.00 - 3.16 EPA 8270C
Anthracene 0.300 - 0.316 EPA 8270C Pyrene 0.300 - 0.316 EPA 8270C
Atrazine 3.00 - 3.16 EPA 8270C bis(2-Chloroethoxy)methane 3.00-3.16 EPA 8270C
Benzaldehyde 5.00 - 5.26 EPA 8270C bis(2-Chloroethyl)ether 3.00 - 3.16 EPA 8270C
Benzo(a)anthracene 0.300 - 0.316 EPA 8270C bis(2-Chloroisopropyl)ether 3.00-3.16 EPA 8270C
Benzo(a)pyrene 0.440 - 0.463 EPA 8270C bis(2-Ethylhexyl)phthalate 3.00-3.16 EPA 8270C
Benzo(b)fluoranthene 0.300 - 0.316 EPA 8270C m,p-Cresol 3.00 - 3.16 EPA 8270C
Benzo(ghi)perylene 0.300 - 0.316 EPA 8270C n-Nitrosodipropylamine 3.00-3.16 EPA 8270C
Benzo(k)fluoranthene 0.300 - 0.316 EPA 8270C o-Cresol 3.00 - 3.16 EPA 8270C




Table IV-4 (Continued)

Method Detection Limits for Volatile and Semivolatile Organic Compounds
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

SWMU 68
MDL Analytical MDL Analytical MDL Analytical
Analyte (ug/L) Method® Analyte (ug/L) Method® Analyte (ug/L) Method®

1,1,1-Trichloroethane 0.300 EPA 8260B 1,2,4-Trichlorobenzene 3.00-3.30 EPA 8270C | Di-n-butyl phthalate 3.00-3.30 EPA 8270C
1,1,2,2-Tetrachloroethane 0.300 EPA 8260B 1,2-Dichlorobenzene 3.00 - 3.30 EPA 8270C | Di-n-octyl phthalate 3.00-3.30 EPA 8270C
1,1,2-Trichloroethane 0.300 EPA 8260B 1,3-Dichlorobenzene 3.00-3.30 EPA 8270C | Dibenz[a,h]anthracene 0.300-0.330 EPA 8270C
1,1-Dichloroethane 0.300 EPA 8260B 1,4-Dichlorobenzene 3.00 —3.30 EPA 8270C | Dibenzofuran 3.00 — 3.30 EPA 8270C
1,1-Dichloroethene 0.300 EPA 8260B 2,4,5-Trichlorophenol 3.00 - 3.30 EPA 8270C | Diethylphthalate 3.00 - 3.30 EPA 8270C
1,2-Dichloroethane 0.300 EPA 8260B 2,4,6-Trichlorophenol 3.00 - 3.30 EPA 8270C | Dimethylphthalate 3.00 - 3.30 EPA 8270C
1,2-Dichloropropane 0.300 EPA 8260B 2,4-Dichlorophenol 3.00-3.30 EPA 8270C | Dinitro-o-cresol 3.00 -3.30 EPA 8270C
2-Butanone 2.00 EPA 8260B 2,4-Dimethylphenol 3.00 - 3.30 EPA 8270C | Diphenyl amine 3.00 - 3.30 EPA 8270C
2-Hexanone 2.22 EPA 8260B 2,4-Dinitrophenol 5.00 — 5.49 EPA 8270C | Fluoranthene 0.300 — 0.330 EPA 8270C
4-methyl-, 2-Pentanone 1.50 EPA 8260B 2,4-Dinitrotoluene 3.00-3.30 EPA 8270C | Fluorene 0.300 — 0.330 EPA 8270C
Acetone 3.00 EPA 8260B 2,6-Dinitrotoluene 3.00-3.30 EPA 8270C | Hexachlorobenzene 3.00-3.30 EPA 8270C
Benzene 0.300 EPA 8260B 2-Chloronaphthalene 0.300 - 0.330 EPA 8270C | Hexachlorobutadiene 3.00-3.30 EPA 8270C
Bromodichloromethane 0.300 EPA 8260B 2-Chlorophenol 3.00 - 3.30 EPA 8270C | Hexachlorocyclopentadiene 3.00-3.30 EPA 8270C
Bromoform 0.300 EPA 8260B 2-Methylnaphthalene 0.300 — 0.330 EPA 8270C | Hexachloroethane 3.00 - 3.30 EPA 8270C
Bromomethane 0.300 EPA 8260B 2-Nitroaniline 3.00-3.30 EPA 8270C | Indeno(1,2,3-c,d)pyrene 0.300 —0.330 EPA 8270C
Carbon disulfide 1.50 EPA 8260B 2-Nitrophenol 3.00 - 3.30 EPA 8270C | Isophorone 3.00 — 3.30 EPA 8270C
Carbon tetrachloride 0.300 EPA 8260B 3,3"-Dichlorobenzidine 3.00 - 3.30 EPA 8270C | Naphthalene 0.300 — 0.330 EPA 8270C
Chlorobenzene 0.300 EPA 8260B 3-Nitroaniline 3.00 - 3.30 EPA 8270C | Nitro-benzene 3.00 -3.30 EPA 8270C
Chloroethane 0.300 EPA 8260B 4-Bromophenyl phenyl ether 3.00-3.30 EPA 8270C | Pentachlorophenol 3.00 - 3.30 EPA 8270C
Chloroform 0.300 EPA 8260B 4-Chloro-3-methylphenol 3.00-3.30 EPA 8270C | Phenanthrene 0.300 —0.330 EPA 8270C
Chloromethane 0.300 EPA 8260B 4-Chlorobenzenamine 3.30 - 3.63 EPA 8270C | Phenol 3.00 - 3.30 EPA 8270C
Dibromochloromethane 0.300 EPA 8260B 4-Chlorophenyl phenyl ether 3.00-3.30 EPA 8270C | Pyrene 0.300 — 0.330 EPA 8270C
Ethyl benzene 0.300 EPA 8260B 4-Nitroaniline 3.00-3.30 EPA 8270C | bis(2-Chloroethoxy)methane 3.00-3.30 EPA 8270C
Methylene chloride 3.00 EPA 8260B 4-Nitrophenol 3.00 - 3.30 EPA 8270C | bis(1-Chloroisopropyl)ether 3.00-3.30 EPA 8270C
Styrene 0.300 EPA 8260B | Acenaphthene 0.300 — 0.330 EPA 8270C | bis(2-Chloroethyl)ether 3.00 - 3.30 EPA 8270C
Tetrachloroethene 0.300 EPA 8260B Acenaphthylene 0.300 — 0.330 EPA 8270C | bis(2-Ethylhexyl)phthalate 3.00-3.30 EPA 8270C
Toluene 0.300 EPA 8260B | Anthracene 0.300 — 0.330 EPA 8270C | m,p-Cresol 3.00 - 3.30 EPA 8270C
Trichloroethene 0.300 EPA 8260B Benzo(a)anthracene 0.300 — 0.330 EPA 8270C | n-Nitrosodipropylamine 3.00-3.30 EPA 8270C
Vinyl acetate 1.50 EPA 8260B Benzo(a)pyrene 0.440 —0.484 EPA 8270C | o-Cresol 3.00 - 3.30 EPA 8270C
Vinyl chloride 0.300 EPA 8260B Benzo(b)fluoranthene 0.300 — 0.330 EPA 8270C
Xylene 0.300 EPA 8260B Benzo(ghi)perylene 0.300 — 0.330 EPA 8270C
cis-1,2-Dichloroethene 0.300 EPA 8260B Benzo(k)fluoranthene 0.300 — 0.330 EPA 8270C
cis-1,3-Dichloropropene 0.300 EPA 8260B Butylbenzyl phthalate 3.00-3.30 EPA 8270C
trans-1,2-Dichloroethene 0.300 EPA 8260B Carbazole 0.300 — 0.330 EPA 8270C
trans-1,3-Dichloropropene 0.300 EPA 8260B Chrysene 0.300 — 0.330 EPA 8270C




Table IV-4 (Concluded)
Method Detection Limits for Volatile and Semivolatile Organic Compounds
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

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.
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.

SWMU = Solid Waste Management Unit.



Table IV-5
Method Detection Limits for High Explosive Compounds (EPA Method 8321A)
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

MDL
Analyte (ng/L)
SWMUs 8/58 SWMU 68
1,3,5-Trinitrobenzene 0.0825 — 0.0851 0.0816 — 0.086
1,3-Dinitrobenzene 0.0825 — 0.0851 0.0816 — 0.086
2,4 ,6-Trinitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
2.,4-Dinitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
2,6-Dinitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
2-Amino-4,6-dinitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
2-Nitrotoluene 0.0845 - 0.0872 0.0837 — 0.0882
3-Nitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
4-Amino-2,6-dinitrotoluene 0.0825 — 0.0851 0.0816 — 0.086
4-Nitrotoluene 0.155-0.160 0.153 - 0.161
HMX 0.0825 — 0.0851 0.0816 — 0.086
Nitro-benzene 0.0825 — 0.0851 0.0816 — 0.086
Pentaerythritol tetranitrate 0.103 - 0.106 0.102 —0.108
RDX 0.0825 — 0.0851 0.0816 — 0.086
Tetryl 0.0825 — 0.0851 0.0816 — 0.086
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.
RDX = Hexahydro-1,3,5-trinitro-1.3.5-triazine.

SWMU = Solid Waste Management Unit.
Tetryl = 2,4,6-trinitrophenylmethylnitramine.



Summary of Nitrate Plus Nitrite Results

Table IV-6

SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analyte Result MDL PQL MCL Laboratory Validation Sample Analytical
(mgl/L) (mgl/L) (mgl/L) (mglL) Qualifier® Qualifier® Number Method®

ISWMUs 8/58
gzcg':‘tlrgw Nitrate plus nitrite as N 1.45 0.085 0.250 10.0 093013-018 EPA 353.2
ggg’;';’g’vz Nitrate plus nitrite as N 3.38 0.085 0.250 10.0 093018-018 EPA 353.2
;:ggﬁtﬂ/vz (Duplicate) Nitrate plus nitrite as N 3.39 0.085 0.250 10.0 093019-018 | EPA 353.2
SWMU 68
(1)SB(S)cI\tII\1I\;1 Nitrate plus nitrite as N 1.83 0.170 0.500 10.0 093003-018 EPA 353.2
‘1)79_’(3)'6'1’!‘1";2 Nitrate plus nitrite as N 156 0.085 0.250 10.0 093007-018 | EPA 353.2
?79_‘8;“{!‘1’22 (Duplicate) Nitrate plus nitrite as N 158 0.085 0.250 10.0 093008-018 | EPA 353.2
?BBgC“tmgs Nitrate plus nitrite as N 1.70 0.170 0.500 10.0 093010-018 EPA 353.2
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.



Table IV-6 (Concluded)
Summary of Nitrate Plus Nitrite Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes (continued)

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

®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 IV-7

Summary of Alkalinity, Anion, and Total Cyanide Results
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

well Analvte Result MDL PQL MCL |Laboratory|Validation| Sample Analytical
y (mg/L) (mg/L) (mg/L) (mg/L) | Qualifier’ | Qualifier’| Number Method®

SWMUs 8/58
CCBA-MW1 Bicarbonate Alkalinity 186 0.725 1.00 NE 093013-022 SM2320B
22-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093013-022 SM2320B
Bromide 0.278 0.067 0.200 NE J+ 093013-016 EPA 9056
Chloride 27.3 0.670 2.00 NE 093013-016 EPA 9056
Fluoride 5.32 0.033 0.100 4.0 J+ 093013-016 EPA 9056
Sulfate 54.2 1.33 4.00 NE 093013-016 EPA 9056
Total Cyanide ND 0.00167 0.005 0.200 U uJ 093013-027 EPA 9012
CCBA-MW2 Bicarbonate Alkalinity 183 0.725 1.00 NE 093018-022 SM2320B
23-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093018-022 SM2320B
Bromide 0.570 0.067 0.200 NE J+ 093018-016 EPA 9056
Chloride 36.6 0.670 2.00 NE 093018-016 EPA 9056
Fluoride 1.62 0.033 0.100 4.0 J+ 093018-016 EPA 9056
Sulfate 94.7 1.33 4.00 NE 093018-016 EPA 9056
Total Cyanide ND 0.00167 0.005 0.200 U uJ 093018-027 EPA 9012
CCBA-MW2 Bicarbonate Alkalinity 185 0.725 1.00 NE 093019-022 SM2320B
(Duplicate) Carbonate Alkalinity ND 0.725 1.00 NE U 093019-022 SM2320B
23-Oct-12 Bromide 0.571 0.067 0.200 NE J+ 093019-016 EPA 9056
Chloride 36.4 0.670 2.00 NE 093019-016 EPA 9056
Fluoride 1.61 0.033 0.100 4.0 J+ 093019-016 EPA 9056
Sulfate 94.2 1.33 4.00 NE 093019-016 EPA 9056
Total Cyanide ND 0.00167 0.005 0.200 U uJ 093019-027 EPA 9012




Table IV-7 (Continued)
Summary of Alkalinity, Anion, and Total Cyanide Results
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Well ID Analvte Result MDL PQL MCL |Laboratory|Validation| Sample Analytical

y (mg/L) (mg/L) (mg/L) (mg/L) | Qualifier’ | Qualifier"| Number Method®

SWMU 68

OBS-MW1 Bicarbonate Alkalinity 194 0.725 1.00 NE 093003-022 SM2320B
16-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093003-022 SM2320B
Bromide 0.411 0.067 0.200 NE 093003-016 EPA 9056

Chloride 22.3 0.670 2.00 NE 093003-016 EPA 9056

Fluoride 2.19 0.033 0.100 4.00 093003-016 EPA 9056

Sulfate 77.6 1.33 4.00 NE 093003-016 EPA 9056

Total Cyanide ND 0.00167 0.005 0.200 U uJ 093003-027 EPA 9012

OBS-MW2 Bicarbonate Alkalinity 183 0.725 1.00 NE 093007-022 SM2320B
17-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093007-022 SM2320B
Bromide 0.329 0.067 0.200 NE 093007-016 EPA 9056

Chloride 22.2 0.670 2.00 NE 093007-016 EPA 9056

Fluoride 2.32 0.033 0.100 4.00 093007-016 EPA 9056

Sulfate 85.0 1.33 4.00 NE 093007-016 EPA 9056

Total Cyanide ND 0.00167 0.005 0.200 U udJ 093007-027 EPA 9012

OBS-MW2 (Duplicate) |Bicarbonate Alkalinity 194 0.725 1.00 NE 093008-022 SM2320B
17-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093008-022 SM2320B
Bromide 0.383 0.067 0.200 NE 093008-016 EPA 9056

Chloride 221 0.670 2.00 NE 093008-016 EPA 9056

Fluoride 2.34 0.033 0.100 4.00 093008-016 EPA 9056

Sulfate 84.7 1.33 4.00 NE 093008-016 EPA 9056

Total Cyanide ND 0.00167 0.005 0.200 U uJ 093008-027 EPA 9012

OBS-MW3 Bicarbonate Alkalinity 181 0.725 1.00 NE 093010-022 SM2320B
18-Oct-12 Carbonate Alkalinity ND 0.725 1.00 NE U 093010-022 SM2320B
Bromide 0.386 0.067 0.200 NE 093010-016 EPA 9056

Chloride 23.3 0.670 2.00 NE 093010-016 EPA 9056

Fluoride 2.36 0.033 0.100 4.00 093010-016 EPA 9056

Sulfate 86.2 1.33 4.00 NE 093010-016 EPA 9056

Total Cyanide ND 0.00167 0.005 0.200 U udJ 093010-027 EPA 9012




Table IV-7 (Concluded)
Summary of Alkalinity, Anion, and Total Cyanide Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

Bold = Indicates that a result exceeds the MCL.

CCBA = Coyote Canyon Blast Area.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.

SWMU = Solid Waste Management Unit.

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

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

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.

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
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

well Pechehslzlrtate MDL PQL MCL Laboratory Validation Sample Analytical
(mg/L) (mglL) (mglL) (mglL) Qualifier® Qualifier” Number Method®
SWMUs 8/58
CCBA-MW1
59-0ct-12 ND 0.004 0.012 NE 0] 093013-020 EPA 314.0
CCBA-MW2 ND 0.004 0.012 NE 0] 093018-020 EPA 314.0
23-Oct-12
CCBA-MW?2 (Duplicate) ND 0.004 0.012 NE U 093019-020 | EPA 314.0
23-Oct-12
SWMU 68
OBS-MW1 ND 0.004 0.012 NE U 093003-020 EPA 314.0
16-Oct-12
OBS-MW2 ND 0.004 0.012 NE U 093007-020 EPA 314.0
17-Oct-12
OBS-MW2 (Duplicate) ND 0.004 0.012 NE u 093008-020 | EPA314.0
17-Oct-12
OBS-MW3 ND 0.004 0.012 NE u 093010-020 | EPA314.0
18-Oct-12
Notes
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Notes (continued)

Laboratory Qualifier
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.
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 IV-9

Summary of Hexavalent Chromium Results
SWMU 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

well Chrﬂziz\glgztsult MDL PQL MCL Laboratory Validation Sample Analytical
(mg/L) (mg/L) (mg/L) (mglL) Qualifier® Qualifier” Number Method®
OBS-MW1 ND 0.0033 0.010 NE U 093003-014 | EPA 7196A
16-Oct-12
OBS-MW2 ND 0.0033 0.010 NE U 093007-014 | EPA 7196A
17-Oct-12
OBS-MW2 (Duplicate) ND 0.0033 0.010 NE U 093008-014 | EPA 7196A
17-Oct-12
OBS-MW3 ND 0.0033 0.010 NE U 093010-014 | EPA 7196A
18-Oct-12
Notes
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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

*Laboratory Qualifier

= Solid Waste Management Unit.

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




Table IV-10
Summary of Unfiltered Total Metal Results
SWMUs 8/58 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL Laboratory | Validation Sample Analytical
y (mg/L) (mg/L) (mg/L) | (mg/L) | Qualifier’ | Qualifier" | Number Method®

CCBA-MW1 Aluminum 0.0232 0.015 0.050 NE J J+ 093013-009 EPA 6020
22-Oct-12 Antimony ND 0.001 0.003 0.006 U 093013-009 EPA 6020
Arsenic 0.00178 0.0017 0.005 0.010 J 093013-009 EPA 6020

Barium 0.00273 0.0006 0.002 2.00 093013-009 EPA 6020

Beryllium 0.000501 0.0002 0.0005 0.004 093013-009 EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093013-009 EPA 6020

Calcium 43.5 0.060 0.200 NE 093013-009 EPA 6020

Chromium ND 0.002 0.010 0.100 U 093013-009 EPA 6020

Cobalt 0.000165 0.0001 0.001 NE J 093013-009 EPA 6020

Copper 0.00286 0.00035 0.001 NE B 093013-009 EPA 6020

Iron 0.121 0.033 0.100 NE 093013-009 EPA 6020

Lead ND 0.0005 0.002 NE U 093013-009 EPA 6020

Magnesium 9.64 0.010 0.030 NE J 093013-009 EPA 6020
Manganese 0.00519 0.001 0.005 NE 093013-009 EPA 6020

Mercury ND 0.000067 0.0002 0.002 U uJ 093013-009 EPA 7470

Nickel 0.0023 0.0005 0.002 NE 093013-009 EPA 6020

Potassium 4.05 0.080 0.300 NE 093013-009 EPA 6020

Selenium 0.00205 0.0015 0.005 0.050 J 093013-009 EPA 6020

Silver ND 0.0002 0.001 NE U 093013-009 EPA 6020

Sodium 66.0 0.400 1.25 NE 093013-009 EPA 6020

Thallium 0.000551 0.00045 0.002 0.002 J 093013-009 EPA 6020

Uranium 0.00203 0.000067 0.0002 0.03 093013-009 EPA 6020

\Vanadium 0.00145 0.001 0.005 NE J 093013-009 EPA 6010

Zinc 0.00854 0.0035 0.010 NE J 093013-009 EPA 6020




Table IV-10 (Continued)

Summary of Unfiltered Total Metal Results
SWMUs 8/58 Groundwater Monitoring
Quarterly Assessment, October — December 2012

well Analvte Result MDL PQL MCL |[LaboratoryValidation| Sample | Analytical
y (mg/L) (mg/L) (mg/L) | (mg/L) | Qualifier’ |Qualifier"| Number Method®

CCBA-MW2 Aluminum ND 0.015 0.050 NE U 093018-009 | EPA 6020
23-Oct-12 Antimony ND 0.001 0.003 0.006 U 093018-009 | EPA 6020
Arsenic ND 0.0017 0.005 0.010 U 093018-009 | EPA 6020

Barium 0.0433 0.0006 0.002 2.00 093018-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093018-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093018-009 | EPA 6020

Calcium 76.8 0.300 1.00 NE 093018-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093018-009 | EPA 6020

Cobalt 0.000111 0.0001 0.001 NE J 093018-009 | EPA 6020

Copper 0.000893 0.00035 0.001 NE B, J 0.012UJ | 093018-009 | EPA 6020

Iron 0.185 0.033 0.100 NE 093018-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093018-009 | EPA 6020

Magnesium 13.9 0.010 0.030 NE J 093018-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093018-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U uJ 093018-009 | EPA 7470

Nickel 0.00146 0.0005 0.002 NE J 093018-009 | EPA 6020

Potassium 1.29 0.080 0.300 NE 093018-009 | EPA 6020

Selenium 0.00393 0.0015 0.005 0.050 J 093018-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093018-009 | EPA 6020

Sodium 46.0 0.080 0.250 NE 093018-009 | EPA 6020

[Thallium ND 0.00045 0.002 0.002 U 093018-009 | EPA 6020

Uranium 0.00516 0.000067 0.0002 0.03 093018-009 | EPA 6020

\Vanadium 0.0103 0.001 0.005 NE 093018-009 | EPA 6010

Zinc 0.00436 0.0035 0.010 NE J 093018-009 | EPA 6020




Table IV-10 (Continued)
Summary of Unfiltered Total Metal Results

SWMUs 8/58 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL (Laboratory| Validation Sample Analytical

y (mg/L) (mg/L) (mg/L) | (mg/L) | Qualifier® Qualifier” Number Method®

CCBA-MW2 Aluminum ND 0.015 0.050 NE U 093019-009 EPA 6020
(Duplicate) Antimony 0.00112 0.001 0.003 0.006 B,J 0.0078U 093019-009 | EPA 6020
23-Oct-12 Arsenic ND 0.0017 0.005 0.010 U 093019-009 | EPA 6020
Barium 0.0434 0.0006 0.002 2.00 093019-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093019-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093019-009 EPA 6020

Calcium 73.3 0.300 1.00 NE 093019-009 EPA 6020

Chromium ND 0.002 0.010 0.100 U 093019-009 EPA 6020

Cobalt 0.000107 0.0001 0.001 NE J 093019-009 | EPA 6020

Copper 0.000948 0.00035 0.001 NE B,J 0.012UJ 093019-009 | EPA 6020

Iron 0.199 0.033 0.100 NE 093019-009 EPA 6020

Lead ND 0.0005 0.002 NE U 093019-009 EPA 6020

Magnesium 15.4 0.010 0.030 NE J 093019-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093019-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U uJ 093019-009 | EPA 7470

Nickel 0.00155 0.0005 0.002 NE J 093019-009 EPA 6020

Potassium 1.32 0.080 0.300 NE 093019-009 EPA 6020

Selenium 0.00405 0.0015 0.005 0.050 J 093019-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093019-009 | EPA 6020

Sodium 48.6 0.080 0.250 NE 093019-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U 093019-009 EPA 6020

Uranium 0.00514 0.000067 0.0002 0.03 093019-009 EPA 6020

'Vanadium 0.0113 0.001 0.005 NE 093019-009 | EPA 6010

Zinc 0.0044 0.0035 0.010 NE J 093019-009 | EPA 6020




Table IV-10 (Concluded)
Summary of Unfiltered Total Metal Results
SWMUs 8/58 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

CCBA = Coyote Canyon Blast Area.

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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
If cell is blank, then all quality control samples met acceptance criteria with respect to submitted samples.

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.

®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.

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

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
SWMU 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL Laboratory | Validation Sample Analytical
y (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier” Number Method®

OBS-MW1 Aluminum 0.0337 0.015 0.050 NE J 093003-009 | EPA 6020
16-Oct-12 Antimony ND 0.001 0.003 0.006 U 093003-009 | EPA 6020
Arsenic ND 0.0017 0.005 0.010 U 093003-009 | EPA 6020

Barium 0.0181 0.0006 0.002 2.00 093003-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093003-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093003-009 | EPA 6020

Calcium 87.1 0.600 2.00 NE 093003-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093003-009 | EPA 6020

Cobalt 0.000103 0.0001 0.001 NE J 093003-009 | EPA 6020

Copper 0.00112 0.00035 0.001 NE B 0.00386U | 093003-009 | EPA 6020

Iron 0.216 0.033 0.100 NE 093003-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093003-009 | EPA 6020

Magnesium 18.7 0.010 0.030 NE 093003-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093003-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093003-009 | EPA 7470

Nickel 0.0013 0.0005 0.002 NE J 093003-009 | EPA 6020

Potassium 1.64 0.080 0.300 NE 093003-009 | EPA 6020

Selenium 0.00273 0.0015 0.005 0.050 J 093003-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093003-009 | EPA 6020

Sodium 254 0.080 0.250 NE 093003-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U 093003-009 | EPA 6020

Uranium 0.0102 0.000067 0.0002 0.03 093003-009 | EPA 6020

Vanadium ND 0.001 0.005 NE U 093003-009 | EPA 6010

Zinc ND 0.0035 0.010 NE U 093003-009 | EPA 6020




Table IV-11 (Continued)
Summary of Unfiltered Total Metal Results
SWMU 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL Laboratory | Validation Sample Analytical
y (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier” Number Method®

OBS-MW2 Aluminum ND 0.015 0.050 NE U 093007-009 | EPA 6020
17-Oct-12 Antimony 0.0011 0.001 0.003 0.006 B,J 0.01075U | 093007-009 | EPA 6020
Arsenic ND 0.0017 0.005 0.010 U 093007-009 | EPA 6020

Barium 0.0198 0.0006 0.002 2.00 093007-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093007-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093007-009 | EPA 6020

Calcium 77.3 0.300 1.00 NE 093007-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093007-009 | EPA 6020

Cobalt 0.000108 0.0001 0.001 NE J 093007-009 | EPA 6020

Copper 0.00133 0.00035 0.001 NE B 0.00437U | 093007-009 | EPA 6020

Iron 0.193 0.033 0.100 NE 093007-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093007-009 | EPA 6020

Magnesium 17.8 0.010 0.030 NE 093007-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093007-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093007-009 | EPA 7470

Nickel 0.00148 0.0005 0.002 NE J 093007-009 | EPA 6020

Potassium 1.64 0.080 0.300 NE 093007-009 | EPA 6020

Selenium 0.00369 0.0015 0.005 0.050 J 093007-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093007-009 | EPA 6020

Sodium 241 0.080 0.250 NE 093007-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U 093007-009 | EPA 6020

Uranium 0.0135 0.000067 0.0002 0.03 093007-009 | EPA 6020

Vanadium 0.00124 0.001 0.005 NE J 093007-009 | EPA 6010

Zinc ND 0.0035 0.010 NE U 093007-009 | EPA 6020




Table IV-11 (Continued)
Summary of Unfiltered Total Metal Results
SWMU 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL Laboratory | Validation Sample Analytical

y (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier” Number Method®

OBS-MW2 Aluminum ND 0.015 0.050 NE U 093008-009 | EPA 6020
(Duplicate) Antimony ND 0.001 0.003 0.006 U 093008-009 | EPA 6020
17-Oct-12 Arsenic ND 0.0017 0.005 0.010 U 093008-009 | EPA 6020
Barium 0.019 0.0006 0.002 2.00 093008-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093008-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093008-009 | EPA 6020

Calcium 77.2 0.300 1.00 NE 093008-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093008-009 | EPA 6020

Cobalt 0.000109 0.0001 0.001 NE J 093008-009 | EPA 6020

Copper 0.000718 0.00035 0.001 NE B,J 0.00437U | 093008-009 | EPA 6020

Iron 0.200 0.033 0.100 NE 093008-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093008-009 | EPA 6020

Magnesium 15.7 0.010 0.030 NE 093008-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093008-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093008-009 | EPA 7470

Nickel 0.00148 0.0005 0.002 NE J 093008-009 | EPA 6020

Potassium 1.56 0.080 0.300 NE 093008-009 | EPA 6020

Selenium 0.00373 0.0015 0.005 0.050 J 093008-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093008-009 | EPA 6020

Sodium 21.6 0.080 0.250 NE 093008-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U 093008-009 | EPA 6020

Uranium 0.0129 0.000067 0.0002 0.03 093008-009 | EPA 6020

Vanadium ND 0.001 0.005 NE U 093008-009 | EPA 6010

Zinc ND 0.0035 0.010 NE U 093008-009 | EPA 6020




Table IV-11 (Continued)
Summary of Unfiltered Total Metal Results

SWMU 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Well Analvte Result MDL PQL MCL Laboratory | Validation Sample Analytical
y (mg/L) (mg/L) (mg/L) (mg/L) Qualifier’ | Qualifier Number Method®

OBS-MW3 Aluminum ND 0.015 0.050 NE U 093010-009 | EPA 6020
18-Oct-12 Antimony ND 0.001 0.003 0.006 U 093010-009 | EPA 6020
Arsenic ND 0.0017 0.005 0.010 U 093010-009 | EPA 6020

Barium 0.0246 0.0006 0.002 2.00 093010-009 | EPA 6020

Beryllium ND 0.0002 0.0005 0.004 U 093010-009 | EPA 6020

Cadmium ND 0.00011 0.001 0.005 U 093010-009 | EPA 6020

Calcium 76.1 0.300 1.00 NE 093010-009 | EPA 6020

Chromium ND 0.002 0.010 0.100 U 093010-009 | EPA 6020

Cobalt 0.000116 0.0001 0.001 NE J 093010-009 | EPA 6020

Copper 0.000871 0.00035 0.001 NE B,J 0.00437U | 093010-009 | EPA 6020

Iron 0.206 0.033 0.100 NE 093010-009 | EPA 6020

Lead ND 0.0005 0.002 NE U 093010-009 | EPA 6020

Magnesium 16.1 0.010 0.030 NE 093010-009 | EPA 6020

Manganese ND 0.001 0.005 NE U 093010-009 | EPA 6020

Mercury ND 0.000067 0.0002 0.002 U 093010-009 | EPA 7470

Nickel 0.0015 0.0005 0.002 NE J 093010-009 | EPA 6020

Potassium 1.62 0.080 0.300 NE 093010-009 | EPA 6020

Selenium 0.00466 0.0015 0.005 0.050 J 093010-009 | EPA 6020

Silver ND 0.0002 0.001 NE U 093010-009 | EPA 6020

Sodium 215 0.080 0.250 NE 093010-009 | EPA 6020

Thallium ND 0.00045 0.002 0.002 U 093010-009 | EPA 6020

Uranium 0.0117 0.000067 0.0002 0.03 093010-009 | EPA 6020

Vanadium 0.00117 0.001 0.005 NE J 093010-009 | EPA 6010

Zinc ND 0.0035 0.010 NE U 093010-009 | EPA 6020




Table IV-11 (Concluded)
Summary of Unfiltered Total Metal Results
SWMU 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

EPA = U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.

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

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.

®Validation 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.



Table IV-12

Summary of Filtered Cation Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

well Analvte Result MDL PQL MCL |Laboratory|Validation| Sample Analytical
y (mg/L) (mg/L) (mg/L) (mg/L) | Qualifier’ | Qualifier’| Number Method®

SWMUs 8/58
CCBA-MW1 Calcium 44.7 0.060 0.200 NE 093013-017 EPA 6020
22-Oct-12 Magnesium 9.97 0.010 0.030 NE 093013-017 EPA 6020
Potassium 4.15 0.080 0.300 NE 093013-017 EPA 6020
Sodium 64.2 0.400 1.25 NE 093013-017 EPA 6020
CCBA-MW2 Calcium 76.6 0.300 1.00 NE 093018-017 EPA 6020
23-Oct-12 Magnesium 15.2 0.010 0.030 NE 093018-017 EPA 6020
Potassium 1.35 0.080 0.300 NE 093018-017 EPA 6020
Sodium 46.1 0.080 0.250 NE 093018-017 EPA 6020
CCBA-MW2 (Duplicate) [Calcium 76.8 0.300 1.00 NE 093019-017 EPA 6020
23-Oct-12 Magnesium 14.9 0.010 0.030 NE 093019-017 EPA 6020
Potassium 1.28 0.080 0.300 NE 093019-017 EPA 6020
Sodium 47.1 0.080 0.250 NE 093019-017 EPA 6020

SWMU 68

OBS-MW1 Calcium 82.4 0.600 2.00 NE 093003-017 EPA 6020
16-Oct-12 Magnesium 17.1 0.010 0.030 NE 093003-017 EPA 6020
Potassium 1.70 0.080 0.300 NE 093003-017 EPA 6020
Sodium 22.8 0.080 0.250 NE 093003-017 EPA 6020
OBS-MW2 Calcium 75.3 0.300 1.00 NE 093007-017 EPA 6020
17-Oct-12 Magnesium 15.6 0.010 0.030 NE 093007-017 EPA 6020
Potassium 1.50 0.080 0.300 NE 093007-017 EPA 6020
Sodium 21.1 0.080 0.250 NE 093007-017 EPA 6020
OBS-MW?2 (Duplicate) |Calcium 75.8 0.300 1.00 NE 093008-017 EPA 6020
17-Oct-12 Magnesium 15.9 0.010 0.030 NE 093008-017 EPA 6020
Potassium 1.51 0.080 0.300 NE 093008-017 EPA 6020
Sodium 21.7 0.080 0.250 NE 093008-017 EPA 6020
OBS-MW3 Calcium 74.4 0.300 1.00 NE 093010-017 EPA 6020
18-Oct-12 Magnesium 16.6 0.010 0.030 NE 093010-017 EPA 6020
Potassium 1.67 0.080 0.300 NE 093010-017 EPA 6020
Sodium 22.7 0.080 0.250 NE 093010-017 EPA 6020




Table IV-12 (Concluded)
Summary of Filtered Cation Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes

CCBA = Coyote Canyon Blast Area.

EPA U.S. Environmental Protection Agency.

MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 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.

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.

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

®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-13

Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Critical

Activity® MDA Laborator: Validation Analytical
Well Analyte (pCiIL)), (pCilL) (';ec"l‘fl'_b) MCL Qualifior | Qualifiers [S3mPle Number Metxtode
SWMUs 8/58
CCBA-MW1 Americium-241 1331152 215 105 NE U BD 093013-033 | EPA 901.1
22-0ct-12 Cesium-137 3.75+259 317 152 NE U BD 093013-033 | EPA 901.1
Cobalt-60 2.4+ 226 3.86 183 NE U BD 093013-033 | EPA 901.1
Potassium-40 18.6 < 45.2 37.0 175 NE U BD 093013-033 | EPA 901.1
Gross Alpha 0.38 NA NA 15 pCilL NA None 093013-034 | EPA 900.0
Gross Beta 3.65 + 0.964 110 0.532 dmremiyr J 093013-034 | EPA 900.0
Uranium-233/234 188+ 0.343 0.127 0.0538 NE 093013-035 | HASL-300
Uranium-235/236 |0.0358 + 0.0432| _ 0.0923 0.0341 NE U BD 093013-035 | HASL-300
Uranium-238 0.716£0.172 0.0865 0.0335 NE 093013-035 | HASL-300
CCBA-MW2 Americium-241 484+6.70 9.93 488 NE U BD 093018-033 | EPA 901.1
23-0ct-12 Cesium-137 162+ 194 3.28 159 NE U BD 093018-033 | EPA 901.1
Cobalt-60 2.85+2.22 3.49 1.66 NE U BD 093018-033 | EPA 901.1
Potassium-40 336+375 28.0 132 NE X R 093018-033 | EPA 901.1
Gross Alpha 0.46 NA NA 15 pCilL NA None 093018-034 | EPA 900.0
Gross Beta 417122 149 0.723 amremiyr J 093018-034 | EPA 900.0
Uranium-233/234 | 7.1 £ 0.921 0.0495 0.0209 NE 093018-035 | HASL-300
Uranium-235/236  |0.0974 + 0.0404| __ 0.0359 0.0133 NE J 093018-035 | HASL-300
Uranium-238 168 + 0.247 0.0337 0.013 NE 093018-035 | HASL-300
CCBA-MW?2 (Duplicate) _|Americium-241 5.9+129 212 104 NE U BD 093019-033 | EPA 901.1
23-Oct-12 Cesium-137 169233 3.68 177 NE U BD 093019-033 | EPA 901.1
Cobalt-60 119+ 2.41 429 2.03 NE U BD 093019-033 | EPA 901.1
Potassium-40 3924505 50.4 24.0 NE U BD 093019-033 | EPA 901.1
Gross Alpha 2.00 NA NA 15 pCilL NA None 093019-034 | EPA 900.0
Gross Beta 2.43+0.825 1.05 0.504 dmremiyr J 093019-034 | EPA 900.0
Uranium-233/234 | 7.59 % 0.972 0.0462 0.0195 NE 093019-035 | HASL-300
Uranium-235/236 | 0.107 = 0.0418 0.0335 0.0124 NE 093019-035 | HASL-300
Uranium-238 180+ 0.258 0.0314 0.0122 NE 093019-035 | HASL-300




Table IV-13 (Continued)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Critical

Activity® MDA b Laborato Validation Analytical
Well Analyte (pCiIL))/ (pCilL) (';::"i‘fl'_) MCL Qualifier® Qualifier  [>2mple Number Mathod®
SWMU 68
OBS-MW1 Americium-241 7.84 £ 9.60 143 7.00 NE U BD 093003033 | EPA 9011
16-Oct-12 Cesium-137 176292 4.82 2.30 NE U BD 093003033 | EPA 901.1
Cobalt-60 2.16 £ 3.42 6.14 2.89 NE U BD 093003033 | EPA 901.1
Potassium-40 6.81£49.1 67.0 31.7 NE U BD 093003033 | EPA 901.1
Gross Alpha 1.01 NA NA 15 pCilL J 093003034 | EPA 900.0
Gross Beta 5.18 £ 1.30 1.38 0.669 4 mrem/yr J 093003034 | EPA 900.0
Uranium-233/234 17.7 £ 2.31 0.0921 0.039 NE 093003035 | _HASL-300
Uranium—235/236 | 0.168 % 0.0704 0.0669 0.0247 NE J 093003035 | HASL-300
Uranium-238 3.12 £ 0.468 0.0627 0.0242 NE 093003035 | HASL-300
OBS-MW2 Americium-241 420957 13.8 6.78 NE U BD 093007033 | EPA 901.1
17-Oct-12 Cesium-137 2.19%2.64 3.73 1.81 NE U BD 093007033 | EPA 901.1
Cobalt-60 -0.785 £ 2.14 3.69 177 NE U BD 093007033 | EPA 901.1
Potassium-40 18.1 £ 46.9 37.0 17.7 NE U BD 093007033 | EPA901.1
Gross Alpha 5.32 NA NA 15 pCilL J 093007034 | EPA 900.0
Gross Beta 6.1+ 1.44 1.42 0.687 4 mrem/yr J 093007034 | EPA 900.0
Uranium-233/234 21.8 £2.80 0.0601 0.0254 NE 093007035 | _HASL-300
Uranium-235/236 | 0.334 % 0.0856 0.0437 0.0161 NE 093007035 | _HASL-300
Uranium-238 4.15£0.573 0.0409 0.0158 NE 093007035 | HASL-300
OBS-MW2 (Duplicate)  |Americium-241 1.2+ 19.4 275 13.6 NE U BD 093008-033 | EPA 901.1
17-Oct-12 Cesium-137 279 3.01 4.30 2.09 NE U BD 093008-033 | EPA 901.1
Cobalt-60 1.34 £ 2.61 4.62 2.21 NE U BD 093008033 | EPA 901.1
Potassium-40 2421517 53.0 255 NE U BD 093008-033 | EPA 901.1
Gross Alpha 3.81 NA NA 15 pCilL J 093008034 | EPA 900.0
Gross Beta 6.60 £ 1.51 1.40 0.677 4 mrem/yr J 093008-034 | EPA 900.0
Uranium-233/234 22.0£2.79 0.0539 0.0228 NE 093008035 | HASL-300
Uranium-235/236 | 0.379 * 0.0892 0.0391 0.0144 NE 093008035 | _HASL-300
Uranium-238 4.01£0.545 0.0367 0.0142 NE 093008-035 | HASL-300




Table IV-13 (Continued)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

.. a Critical S .
Activit MDA b Laborato Validation Analytical
Well Analyte (pCiIL))/ (pCilL) (';::"i‘fl'_) MCL Qualifier” Qualifier  [S@mple Number Metxtode
ISWMU 68
OBS-MW3 IAmericium-241 -3.54 + 11.8 19.3 9.47 NE U BD 093010-033 EPA 901.1
18-Oct-12 Cesium-137 -1.59 + 2.69 3.75 1.82 NE U BD 093010-033 EPA 901.1
Cobalt-60 1.39+2.24 3.94 1.88 NE U BD 093010-033 EPA 901.1
Potassium-40 23.5+54.7 33.9 16.0 NE U BD 093010-033 EPA 901.1
Gross Alpha -2.86 NA NA 15 pCi/L J 093010-034 EPA 900.0
Gross Beta 5.72+1.33 1.26 0.612 4 mreml/yr J 093010-034 EPA 900.0
Uranium-233/234 19.9+2.52 0.0529 0.0224 NE 093010-035 HASL-300
Uranium-235/236 0.267 £+ 0.0709 0.0384 0.0141 NE 093010-035 HASL-300
Uranium-238 3.59 + 0.490 0.036 0.0139 NE 093010-035 HASL-300
Notes
CCBA = Coyote Canyon Blast Area.
CFR = Code of Federal Regulations.
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.

SWMU = Solid Waste Management Unit.

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 I-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.
NA = Not applicable.



Table IV-13 (Concluded)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, and Isotopic Uranium Results
SWMUs 8/58 and 68 Groundwater Monitoring

Quarterly Assessment, October — December 2012

Notes (continued)

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

NA = Not applicable.
U = Analyte is absent or below the method detection limit.
X = Data rejected due to peak not meeting identification criteria.

“Validation 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

SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessments through December 2012

Result MCL Laborato Validation Analytical
Well Date Analyte (mg/L) (mg/L) Qualifierzly Qualifier’ Sample Number Methy'todc
SWMUs 8/58
CCBA-MW1 31-Oct-11 Fluoride 5.36 4.0 091345-016 EPA 9056
CCBA-MW1 16-Jan-12 Fluoride 4.94 4.0 091615-016 EPA 9056
CCBA-MW1 (Duplicate) 16-Jan-12 Fluoride 4.94 4.0 091616-016 EPA 9056
CCBA-MW1 23-Apr-12 Fluoride 4.93 4.0 092291-016 EPA 9056
CCBA-MW1 16-Jul-12 Fluoride 5.03 4.0 092615-016 EPA 9056
CCBA-MW1 (Duplicate) 16-Jul-12 Fluoride 5.00 4.0 092616-016 EPA 9056
CCBA-MW1 22-Oct-12 Fluoride 5.32 4.0 093013-016 EPA 9056
Notes
Bold = Indicates that a result exceeds the MCL.
CCBA = Coyote Canyon Blast Area.
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 Code of Federal Regulations 141.11, Subpart B), National Primary Drinking Water
Standards (EPA, 2009).
mg/L = Milligrams per liter.
MW = Monitoring well.

SWMU = Solid Waste Management Unit.

Laboratory Qualifier

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

®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.




Quarterly Assessment, October — December 2012

Table IV-15

Summary of Duplicate Samples
SWMUs 8/58 and 68 Groundwater Monitoring

Environmental Sample Duplicate Sample
Well /Parameter (R1) (R2) RPD?
mg/L unless otherwise noted
CCBA-MW2
Nitrate plus Nitrite as Nitrogen 3.38 3.39 <1
Bicarbonate Alkalinity 183 185 1
Bromide 0.570 0.571 <1
Chloride 36.6 36.4 1
Fluoride 1.62 1.61 1
Sulfate 94.7 94.2 1
Barium 0.0433 0.0434 <1
Calcium 76.8 73.3 5
Cobalt 0.000111 0.000107 4
Iron 0.185 0.199 7
Magnesium 13.9 15.4 10
Nickel 0.00146 0.00155 6
Potassium 1.29 1.32 2
Selenium 0.00393 0.00405 3
Sodium 46.0 48.6 5
Uranium 0.00516 0.00514 <1
\Vanadium 0.0103 0.0113 9
Zinc 0.00436 0.0044 1
Filtered Calcium 76.6 76.8 <A1
Filtered Magnesium 15.2 14.9 2
Filtered Potassium 1.35 1.28 5
Filtered Sodium 46.1 471 2
Gross Alpha (pCi/L) -0.46 2.00 NC
Gross Beta (pCi/L) 417 £1.22 243 +£0.825 NC
Uranium-233/234 (pCi/L) 7.11+£0.921 7.59+£0.972 NC
Uranium-236/236 (pCi/L) 0.0974 + 0.0404 0.107 £ 0.0418 NC
Uranium-238 (pCi/L) 1.68 £ 0.247 1.80 £ 0.258 NC
OBS-MW2
Nitrate plus Nitrite as Nitrogen 1.56 1.58 1
Bicarbonate Alkalinity 183 194 6
Bromide 0.329 0.383 15
Chloride 22.2 22.1 <1
Fluoride 2.32 2.34 1
Sulfate 85.0 84.7 <1
Barium 0.0198 0.019 4
Calcium 77.3 77.2 <1
Cobalt 0.000108 0.000109 1
Iron 0.193 0.200 4
Magnesium 17.8 15.7 13
Nickel 0.00148 0.00148 <1
Potassium 1.64 1.56 5




Table IV-15 (Concluded)
Summary of Duplicate Samples
SWMUs 8/58 and 68 Groundwater Monitoring
Quarterly Assessment, October — December 2012

Environmental Sample Duplicate Sample
Well /Parameter (R1) (R2) RPD?
mg/L unless otherwise noted
OBS-MW3
Selenium 0.00369 0.00373 1
Sodium 241 21.6 11
Uranium 0.0135 0.0129 5
\Vanadium 0.00124 ND NC
Filtered Calcium 75.3 75.8 1
Filtered Magnesium 15.6 15.9 2
Filtered Potassium 1.50 1.51 1
Filtered Sodium 211 21.7 3
Notes
CCBA = Coyote Canyon Blast Area.
mg/L = Milligrams per liter.
MW = Monitoring well.
NC = Not calculated.
ND = Not detected (at method detection limit).
OBS = Old Burn Site.
pCi/L = Picocuries per liter.
SWMU = Solid Waste Management Unit.
’RPD
RPD = Relative percent difference is calculated with the following equation and rounded to nearest whole number.
IR, - R,|
RPD = x 100
[(R: + R2)/ 2]
where:R4 = analysis result

Rz = duplicate analysis result



Appendix A
Field Measurement Logs

for SWMUSs 8/58 and 68 Groundwater
Monitoring Data






Groundwater Monitoring Well Sampling
and Field Analytical Measurements
January 2012

FOP 05-01, Revision 04
Page 28 of 31

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 8 and 58 GWM

Project No.: 146422.10.11.01 / 98026.01.12

Well 1.D.:

CLBHE-MW)

Date:

/22//>

Well Condition:

Weather Conditidn:

Method: Portable pump X Dedicated pump Pump depth: B’
PURGE MEASUREMENTS
: i Vol. |Tem SC ORP Turbidity | DO “omments
D\‘;}’;:]ef(’ T"’E% (1,Ol (°C)p wsem) | mvy | PRl oNTUy | () Comment
() Dony )y
H3.08 0804 _— 57%
H9.3810817 | 5 [1630] 52) [IB06 |19 |[[L/8 |oul| 236
H9.260826| 10 [tb-07] 497 1858|620 |L.{E6 [33-2]3.26
1443836 15 573 19y [ G|b-23(\-5D |34.0[3.37
H449/p845| 20 574 143 |88 | k26| 4 [3w9]3.29
472.590834] 22 ['5829 142 [W659[6:27|0-94 334|336
44,53 p85%| 24 1594 244 [1LYS|6-28[ .04 394|390
44,51 p 8571 26 [Wbl6] NAH [1b3H | L-29]0.84 |31.6]3.40
49,58/090/ | 28 W25 843 [162.0] L.29]0-80 |369]3.45
H44.58/0905 | 30 [164Y] 499 [1L0:5|L-30/0-%D (342 3.3Y
H6.60/0909| 32 [51] 199 160.0[L.20]0-79 [355\[3.42
NG, bl 0714 | 3% [1ebd 142 [159.6] L.30]0. % [35.8]3.47
44420919 36 |63 499 [1590] ,.99|0-6Y [36.2[3.51
090 SH724lg—
4. 00@0!; P
‘Q\’OM 4\\\01 Y
080

IMPORTANT NOTICE:

located on the Sandia Restricted Network (SRN), department home page

A printed copy of this document may not be the document currently in effect. The official version is




Groundwater Monitoring Well Sampling
and Field Analytical Measurements
January 2012

FOP 05-01, Revision 04
Page 28 of 31

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 8 and 58 GWM

Project No.: 146422.10.11.01 / 98026.01.12

welllD. CLBA ~mW 2

Date: \0 /23/| &

Well Condition:

Weather Chnditidn:

Method: Portable pump X Dedicated pump Pump depth: \ \ Z’
PURGE MEASUREMENTS
om0 8 e | oy | ™ | | 0 [y
715410805 | _— | STHAKA— — |
M2.00l0895 | 5 [igy3] £72 N2 [119 [ 4.76 [472.0]4.0LG
M9.0010836| /0 [16.09 5T73]74]7.29] 2.653 (373 4.bS
T2.01 084 1S WSl 5TH | 1648 1.29] ), 27 [S59]5-4S
12.011085%| 20 [6#8 5715 [169:(|7.21] 091 |SBb| 56T
78000908 | 24 [T 575 [ Wl5| 7.2) 615 [Llb| 549D
7(.99109(2| 26 V13| 576 |1,1-0]7.29 8.4Y |¢2.0] 598
70490917 28 174 577 [159.8[ 7.29] 0. [ [29G] .0}
71990922 30 [\1.60 577 1$9.8|1.99] 6. 54 [LD.9 5@3
7199109277 32 [17.64 577 [159.9] 1.929[0-58 [L3)] b-0M
ML 9810939 24 [17.66] STT [159.3] 1.8220.52 (9.6 594
7[98(69377| 3l 1167 5727 |159.0| 7.22/6-4¢ |b3.6] .0
0928 |— 54”,7/&//‘/ 2;_'—"’— —  ——
"“'NW%AS surped
Cromt Meing
0814

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official versi‘on is
located on the Sandia Restricted Network (SRN), department home page




Groundwater Monitoring Well Sampling
and Field Analytical Measurements

Jan

uary 2012

FOP 05-01, Revision 04
Page 28 of 31

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 68 GWM

Project No.: 146422.10.11.01/98026.01.13

Well LD.: O RS~ MW\

Date: \0 /14 ]1R

Well Condition:

Weather Condition:

Method: Portable pump __ X

Dedicated pump

Pump depth: 15 3 i

PURGE MEASUREMENTS

De;?tll to I Time 24 (Q/ol. iggi)p (HSS/(Cim) (C;P;}’) pH T(L;\rll?;;ijl;y 8/3 Comments

W(;t)er hr @ ’DO"?)L

72. M pg08|_— | STHERT]

n9770829| 5 1503 504 9184 (712 |1:9Y4 [ 3b-b[3.69

~9.78082\]| (0 1593 54 [9w\.7]|7:10 | 0.8 [2b.1]3.62

~2.7800892] 15 [1kbqd] 524 |210:6]| .10 | 0. L |37.2]3.64

13.77110853| 20 [\.b9] 503 |2082|7.09|0 .bb [371.7] 3.4b

2.76L10858| 22 W74 $b3 (2014 1.09[6.50 |31/ 3.6b

22.7710902| 2% [L7G] 50> |0bb| 709 [0-98 3783 Gl

7277092071 206 1,683 503 12055171949 [0-Y4 [37.4] .61

7277104912 28 [1L86] 503 |2049|7.09|0-53 |38.0/3.68

72,770918 | 30 [1L.86] 502 |204.49| 710 |0- S [379]3 .61

72.77(0483 | 32 |19 508 |2049|7.09(0.52 |37 8|3 6¢

72.770928 | 24 [1t-90] 502 [24-)[1.08 |0.S 3(38.0[3-67]

22.77¢983%| 36 [1L87 502 | 203.3| 7,10 [0-Y43 |378|3.Lb

0484 — 547’7/9//7/%0 ——
4+ 4.00qals. MQC‘

-Qromo-\—u\a‘\'w‘é\
0RI3

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is
located on the Sandia Restricted Network (SRN), department home page




Groundwater Monitoring Well Sampling
and Field Analytical Measurements

January 2012

FOP 05-01, Revision 04
Page 28 of 31

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 68 GWM

Project No.: 146422.10.11.01 / 98026.01.13

Well I.D.:

DEES—mw &

Date: )o// /[

Well Con

dition:

Weather Condition:

Method: Portable pump __ X |

Dedicated pump

Pump depth: Qié’_

PURGE MEASUREMENTS
; Vol | Tem SC ORP Turbidity | DO Comments
Depth to Time 241 (L @) ¢S | wsom | @vy | PH NTUY | (%) 0
(1) mg/L
173.85 |0 809 5
Y6032l S [143] 499 NA8.T7 |79 | 0-37 |24.\| 3.5
174.580%845 | /0 |\g.obl 848 a0 74 [0.38 [33.9] 3.6
174.5910858% | 1S 1182341 499 1910 | 7.14 | .37 |38.5] 3.4
1"74. 71091t | 20 1859 449 1899|711 |o0-H\ [33.7] 3-67
17475109 | 22 [1349] BSoe [V39L| 1l | 0.3833-4 3.Lo
Y1 loang| 29 [ 393 8024189, 1| .y lo4) |382] 3.58
(149.78l0924] 26 1881 50| (1887 1.1)|0.42 138.3| 3.57
MY1810129] 28 18.87] 500 [188.2| 1.1 (0.4 13841357
747110934 | 20 8.9 520 187911 |p. Y41 [38.5]3.57
174.78/0939 | 32 (18494 SO0 (1818|1710 |0.39 |38.6]3-58
1 74.7T0q4Y4] 24 [1894 soU 1873|110 |0.29 1384 |3.18
1747604949] 36 [18:971 00 [186.7| 711 [0.37 38.5[2.5%
0950 / 5”3“’{/D//r/16
AY.00 ol s pwr%‘bd
Ceam loine
o]0 .
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Groundwater Monitoring Well Sampling
and Field Analytical Measurements

January 2012

FOP 05-01, Revision 04

Page 28 of 31

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: SWMU 68 GWM

Project No.: 146422.10.11.01 / 98026.01.13

WellLD.: D [R5- MW 3

Date: |0//F//2

Well Condition:

Weather Condition:

Method: Portable pump _ X Dedicated pump Pump depth: QO&I
PURGE MEASUREMENTS

; Vol. |Tem SC ORP Turbidity | DO Comments

Depth to [ Time 24| 1/ | ¢y | qussemy | vy | P | ov1O) | 0% Do
() "?)L
(vt 0185 _— | STHKY
13.70108/21 S 553|501 119|727 \oV |45 v.ug
~4.n) 0825] (o 1579] 501 w4572 ]l yal w3
75920825 15 6.06] 561 [168.3] 719 [0.94 [4M.b| u.29
7k -62p8YY | 20 |1630] 50) [1680 (718 [0-T7T HW.1[8.38
16680847 22 [1b3S] 502 [168-1 {1\ |o. 3} WY w.37
06-L30854 | 24 [ 4Y] 502 [W1.9[T-lb |0.75 [M4.8 4.3
65610856 26 [16-58] 502 [\b,1.6]TVb 0.7/ 449 4.3
6.5410900| 28 [WS9| 502 W15 T\l 1676 448|436
765210904 | 30 1670 503 V75 | 115 [0.68 [44.8[4.35
165110908 32 [\elb| 502 |\b1b [ T)5 [6.57 [44.8| 435
2049 loqra | 34 i8] 503 161374 066 [1.4[u .35
76456916 36 |1.82] 503 [167.5 | 714 0. 66 [44-9[4.3Y
0917 6)47’//p//'/ gi/
T4 Nea)s ovrge
Cooy 4 1né
B0y "
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Appendix B
Analytical Laboratory Certificates of
Analysis for SWMU s 8/58 and 68

Groundwater Monitoring Data






SMO 2012-ARCOC (4-2012)// CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page _1 of _2_
Batch No. SMO Use L AR/COC| 614466 -
Project Name: SWMU 8/58 GWM Date Samples Shipped: SMO Authorization: ‘&QJM [ ] waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone : o€ effte onr [ RMMA
Project/Task Number: 98026 01.12 Lab Contact: Edie Kent/803.556.8171 Lorraine Herrera/505-844-3199 [ | Released by COC No.
Service Order: CF 262-13 Lab Destination: GEL Send Report to SMO: /] 4° celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
<| 093013 “|-001° |[CCBA-MW1 79 |10/22/112  9:20 7| GW G 3x40ml HCL G SA |TCL VOC (SW846-8260B) «
~| 093013 |-002 |[CCBA-MW1 79 |10/22/12 922 7| GW AG 4x1L ’ None SA |TCL SVOC (SwW846-8270C)
7] 093013 |-009 [CCBA-MW1 79 |(10/22/112 923 ~| GW P 500 ml .| HNO3 G SA |TAL Metals + U (SW846-6020/7470)
7] 093013 [-016 |CCBA-MW1 79 |10/22/112 924 - | GW P 125 ml | None G SA |Anions (SW846-9056)
4 093013 |[-017 |CCBA-MW1 79 | 10/22/112  9:25 7| FGW P 500 ml | HNO3 G SA |Metals (SW846-6020)
w1 093013 |[-018 ~ |CCBA-MW1 79 | 10/22/12 9267 | GW P 125 ml *| H2S04 G SA [NPN (353.2)
v| 093013 [-020 |CCBA-MW1 79 | 10/22/12 927 .| GW P 250 ml~ | None G SA [Perchlorate (314.0)
7| 093013 |-022 [CCBA-MW1 79 | 10/22/12 9:28~ | GW P 500 mli=| None G SA |Alkalinity (SM2320B)
1 093013 |-024- |CCBA-MW1 79 | 10/22/12 929~ | GW AG 4x1L ~| None G SA |HE (SW846-8321A)
/] 093013 [-027 |CCBA-MW1 79 110/22/12  9:30 GW P 250 ml | NaOH G SA |Total Cyanide (SW846-9012)
Last Chain: | Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: V] Yes Date Entered: EDD Vl Yes [ | No Receipt
Background: | Yes Entered by: Turnaround Time .| 7Day [ |15 Day* [~] 30 Day
Confirmatory: ) Yes QC inits.: Negotiated TAT L
Sample Name _— s Sigpature , Init. Company/Organization/Phone/Cell  |Sample Disposal __| Return to Client 1] Disposal by Lab
Team [Robert Lynch (i pred— B L-[SNL/4142/844-4013/250-7090 Return Samples By:
i /o : /4142/844- -071 ts: i -
Members Alted Sanilanes |/l See iV o 75 SN0 0TI0___SOMMENS,, s it Wy ot or oo, s
b | SNLM42/844-4043/239-796T pi ;
[WilliamJ-Sibson his (Ca,Mg,K,Na ) Alkalinity (total, bicarbonate,carbonate)
If perchlorate detected, perform verification analysis using SW846-
ADos o P , 6850M) Lab Use
1.Relinquished by /’L{Z/f;@gf%&mf)rg L7742 pate 7O/P2//2 Time )O0%5  |3.Relinquished by Org. Date Time
1. Received by /y%uc/pw Org.9747/2_ Date ,b/zz W2 Time /&% 3. Received by Org. Date Time
2.Relinquished by Org. Date i Time 4. Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

AOP 95-16

Page _2 of _2
AR/COC| 614466
Project Name: SWMU 8/58 GWM Project/Task Manager: Clinton Lum Project/Task No.: 98026 01.12
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
093013 [-033 < |CCBA-MW1 79 10/22/12 9:31¢ GW P 1L HNO3 G SA [Gamma Spec (short list)(901.0)
v| 093013 |-034‘ [CCBA-MW1 79 10/22/12 9:33 - GW P 1L~ | HNO3 G SA |Gross A:Ipha/Beta (900.0)
¥l 093013 |[-035- |CCBA-MW1 79 10/22/12 9:34~ GW P 1L = | HNO3 G SA |lsctopic U (ASTM D3972-09M)
= 093014 - [-001 - |CCBA-TB1 79 10/22/12 9:20 * | DIW G 3x40ml HCL G TB |vOC (SW846-8260B)
4 093015 |-001 CCBA-FB1 - 79 10/22/12 ~ 9:03 DIW G 3x40m[ HCL G FB VO& (SW846-8260B)

Recipient Initials




SMO 2012-ARCOC (4-2012) 7 CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY

Internal Lab Page _1 of _2
BatchNo. I SMO Use . ArR/coc| 614468
Project Name: SWMU 8/58 GWM Date Samples Shipped: SMO Authorization: Uu..(/ybe—_._'s [ | Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: & ee e tl la oy S [ RMMA
Project/Task Number: 98026 01.12 Lab Contact: Edie Kent/803.556.8171 Lorraine Herrera/505-844-3199 [ Released by COC No.
Service Order: CF 262-13 Lab Destination: GEL Send Report to SMO: (/] 4° Celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albugquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. [Fraction Sample Location Detail (ft) Collected Matrix [ Type | Volume ative | Method | Type Requested Sample ID
¥ 093018" [-001° |CCBA-MW?2 117 [10/23/12 9:38 * | GW G 3x40ml"| HCL G SA |TcLvoc (SW846-8260B)
1 093018 |[-002 |[CCBA-MW2 117 | 10/23/12 940 -T GW | AG 4x1L”"| None G SA TCL/SVOC (SW846-8270C)
¥t 093018 |-009 |CCBA-MW2 117 |1 10/23/12  9:41- | GW P 500 ml“| HNO3 G SA  |TAL Metals + U (SW846-6020/7470)
c -
»1 093018 |[-016 7~ |[CCBA-MW2 117 | 10/23/12  9:42 d GW P 125 ml | None G SA |Anions (SW846-9056)
#1 093018 |-017 |CCBA-MW?2 117 |10/23/12  9:44 7| FGW P 500 ml | HNO3 G SA |Metals (SW846-6020)
"r 093018 |-018 |[CCBA-MW2 117 |10/23/12  9:45 7| GW P 125 ml | H2SO4 G SA [KPN (353.2)
#T 093018 |[-020 |CCBA-MW?2 117 |1 10/23/12  9:46 B GW P 250 ml | None G SA |Perchlorate (314.0)
" ( ..
A 093018 |-022 [CCBA-MW2 117 | 10/23/12  9:47- | GW P 500 ml | None G SA  |Alkalinity (SM2320B)
#1” 093018 |-024 |[CCBA-MW2 117 1023112 9507 | GW | AG 4x1L7 | None G SA |HE (SW846-8321A)
41 093018 |-027 |CCBA-MW2 117 [10/23/12 951 7| GW P 250 ml”| NaOH G SA |Total Cyanide (SW846-9012)
Last Chain: 7| Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on
Validation Req'd: ‘| Yes Date Entered: EDD /] vYes [ INo 7 Receipt
Background: | Yes Entered by: Turnaround Time . | 7Day* | | 15 Day* [+] 30 Day
Confirmatory: | Yes QC inits. Negotiated TAT L
Sample Name _—> Signature Init. Company/Organization/Phone/Cell  |Sample Disposal __I Return to Client L] Disposal by Lab
Team [Robert Lynch M 72 SNL/4142/844-4013/250-7090 Return Samples By:
Members |Alfred Santillanes 4 L | LSNL/4142/844-5130/228-0710 Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
T N W SNL/4142/844-4013/239-7367 rovv ( riaeiea n neia W/4U ITHCION THIET ), AMIONS ( DI,Ll,Im,0VU4),
Wiliam., Sibson = ] Metals (Ca,Mg,K,Na )Alkalinity (total, bicarbonate,carbonate)
/ If perchlorate detected,perform verification analysis using SW846-
6850M Lab Use
1 Relinquished by ﬁ% 0192 /¢/ D Date /8/23/).2 Time /P3S |3 Relinquished by Org. Date Time
1. Received by W Ora.¢// %2 Date £ 3/Zp/72 Time/J3F 3. Received by Org. Date Time
2. Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



3MO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
Page _2 of 2
AR/COC| 614468
Project Name: SWMU 8/58 GWM Project/Task Manager: Clinton Lum Project/Task No.: 98026 01.12
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv- Collectioq Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
4093018 |-033 [CCBA-MW?2 117 [10/23/12 962 ~| GW P 117 HNO3 G SA [Gamma Spec (short list)(901.0)
v 093018 |-034 7 |CCBA-MW2 117 [10/23/12 954 7| GW P 1L - | HNO3 G SA |Gross Alpha/Beta (900.0)
1 093018 |-035 |CCBA-MW2 117 [10/23/12  9:56 GW P 1L HNO3 G SA |Isotopic U (ASTM D3972-09M)
/[ 093019 |-001 CCBA-MW2 117 [10/23/12  9:38 GW G 3x40ml HCL G DU |TCL VOC (SW846-8260B)
4 093019 |-002 |CCBA-MW?2 117 | 102312 9:407] cw AG 4x1L None G DU |TCL SVOC (SW846-8270C)
;// 093019 [-009 ¢ |CCBA-MW2 117 [10/23/12  9:41 GW P 500 ml 1 HNO3 G DU |TAL Metals + U (SW846-6020/7470)
v[ 093019 |-016 ‘ |CCBA-MW2 117 | 10/23/12  9:42 | GW P 125 ml | None G DU |Anions (SW846-9056)
vl 093019 |-017 © |CCBA-MW2 117 [10/23/12  9:44 7 | FGW P 500 ml | HNO3 G DU |Metals (SW846-6020)
+ 093019 |-018 ¢ |CCBA-MW2 117 | 10/23/12  9:45 7| GW P 125 ml | H2S04] G DU [NPN (353.2)
v| 093019 [-020 ‘ |CCBA-MW2 117 | 1023112 9:46 | GW P 250 ml [ None G DU |Perchlorate (314.0)
¥ 093019 |-022 ¢ |CCBA-MW?2 117 | 10123112 947 7| ow P 500 ml | None G DU |Alkalinity (SM2320B)
,1// 093019 |-024 © |CCBA-MW2 117 | 10/23/12  9:50 GW AG 4x1L < | None G DU” |HE (SW846-8321A)
#] 093019 |-027 ! |ccBA-MW?2 117 [10/23/12  9:517 | GW P 250 ml” | NaOH G DU |[Total Cyanide (SW846-9012)
| 093019 [-033” [CCBA-MW2 117 [10/23/12  9:52 7| GW P 1k HNO3 G DU |Gamma Spec (short list)(901.0)
vt 093019 |-034 -~ [CCBA-MW2 117 | 10/23/12 9:54 7| GW P 1L HNO3 G DU |Gross Alpha/Beta (900.0)
vl 093019 |-035 |CCBA-MW2 117 | 10/23/12  9:56 GW P 1L HNO3 G DU |lIsotopic U (ASTM D3972-09M)
A 093020 |-001 CCBA-TB3 N/A | 102312 9:38 7] DIw G 3x40ml HCL G TB |TCL VOC (SW846-8260B)
Recipient Initials




SMO 2012-ARCOC (4-2012) ©

CONTRACT LABORATORY AOF92-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
\ > " BA- M
Internal Lab 'Df 1éf i (C 34 Page _1 of _2
Batchno. 7 SMO Use L ArR/coc| 614467 -1
Project Name: SWMU 8/58 GWM Date Samples Shipped: SMO Authorization: MM(/JW [} waste Characterization
Project/Task Manager: Cilnton Lum Carrier/Waybill No. SMO Contact Phone: Qa—cM& ~ A | [ RMmMA
Project/Task Number: 98026 01.12 Lab Contact: Edie Kent/803.556.8171 Lorraine Herrera/505-844-3199 [ Released by COC No.
Service Order: CF 262-13 Lab Destination: GEL Send Report to SMO: (l4° celsius
Contract No.: PO 691436 Lorraine Herrera/505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method Type Requested Sample ID
vl 093016 *|-001 * |CCBA-EB1 N/A | 10/22/12  10:37 7| DIW G 3x40ml HCL G EB |TCL VOC (SW846-8260B)
v| 093016 [-002 |CCBA-EB1 N/A [ 10/22/12 10:39 7| DIW | AG 4x1L” | None G EB |TCL §vOC (SW846-8270C)
¥| 093016 |-009 - |CCBA-EB1 N/A | 10/22/12 10:40 7| DIW P 500 ml | HNO3 G EB |[TAL Metals + U (SW846-6020/7470)
Y| 093016 |-016- |CCBA-EBf1 N/A | 10/22/12  10:417| DIW P 125 ml*| None G EB A‘nions (SW846-9056)
- * L4
7| 093016 |-017 -|CCBA-EB1 N/A | 10/22/12 10:42” | FDIW P 500 ml | HNO3 G EB |Metals (SW846-6020)
¥ 093016 |-018 * |CCBA-EB1 N/A | 10/22/12  10:43- | DIW P 125 ml *| H2S04 G EB |NPN (353.2)
#| 093016 |-020 |CCBA-EB1 N/A | 10/22/12  10:44 | DIW P 250 ml | None G EB [Perchlorate (314.0)
Y[ 093016 |-022 - |CCBA-EB1 N/A | 10/22/12  10:45- | DIW P 500 m! | None G EB A‘lkalinity (SM2320B)
#l 093016 |-024 |CCBA-EB1 N/A | 10/22/12 10:47 °| DIW | AG 4x1L None G EB [HE (SW846-8321A)
v 093016 |[-027 -~ |CCBA-EB1 N/A | 10/22/12  10:48~ | DIW P 250 ml | NaOH G EB |Total Cyanide (SW846-9012)
Last Chain: : I Yes Sample Tracking SMO Use Special Instructions/QC Requirements: Conditions on
Validation Req'd: | Yes Date Entered: EDD _’1 Yes i Receipt
Background: ,J Yes Entered by: Turnaround Time || 7Day* —} 15 Day* [¥130 Day
Confirmatory: _J Yes QC inits.: Negotiated TAT |
Sample Name -, ature / Init. Company/Organization/Phone/Cell  [Sample Disposal L_ Return to Client L/ Disposal by Lab
Team |Robert Lynch / M_/ z&- SNL/4142/844-4013/250-7090 Return Samples By:
Members [Alfred Santillanes rSNL/4142/844-5130/228-0710 Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
—_— " L ‘7 SNL/4142/844 4013/239 7367 ruIvv ( Fierea in new W/4U [THCIOI THIET ), AMONS (DI, r,ouv4), viedls
Wiilligr J. Gipsor ,Ué/ 7 = - (Ca,Mg,K,Na ) Alkalinity (total, bicarbonate, carbonate)
/ / / If perchlorate detected,perform verification analysis using SW846-
6850M) Lab Use
1.Relinquished by ,ﬁ%@@m@@ S/l Date /OL2/2 Time JOSS |3.Relinquished by Org. Date Time
1. Received by ,{/MW Org. 9/ ¢ 2. Date /B/25//2 Time /AL |3. Received by Org. Date Time
2.Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation

with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Page 2 of _2_
AR/COC| 614467
Project Name: SWMU 8/58 GWM Project/Task Manager: Cilnton Lum Project/Task No.: 98026 01.12
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
~| 093016 |-033 - |CCBA-EB1 N/A | 10/22/12 10:49 = | DIW P 1L -| HNO3 G EB |Gamma Spec (short list)(901.0)
¥l 093016 |-034 - |CCBA-EB1 N/A | 10/22/12 10:50 ' | DIW P 1L HNO3 G EB |Gross Alpha/Beta (900.0)
¥ 093016 [-035 - |CCBA-EB1 N/A | 10/22/12 10:51 DIW P 1L~ HNO3 G EB |[Isotopic U (ASTM D3972-09M)
71 093017 [-001 CCBA-TB2 © N/A | 10/22/12 10:37- | DIW G 3x40ml HCL G TB |VOC (SW846-8260B)

Recipient Initials




SMO 2012-ARCOC (4-2012) /

CONTRACT LABORATORY AQP 9316
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab ,J\}}/ Page _1 of _2
Batch No. SMO Use . AR/COC| 614462
Project Name: SWMU 68 GW Char Date Samples Shipped: SMO Authorization: é/pwa/oéﬂg—uy’\ || Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: See £ ‘Z . ( [ RMMA
Project/Task Number: 98026.01.13 Lab Contact: Edie Kent/803.556.8171 || Released by COC No. o
Service Order: CF 0263-13 Lab Destination: GEL Send Report to SMO: L1 4° Celsius
Contract No.: PO 691436 Lorraine Herrera 505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuguerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collectionf Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
#| 093003 “|-001 " |OBS-MW1 153 | 10/16/12 9:34 7| Gw G 3x40ml HCL G SA |TCL ’VOC (SW846-8260B)
71 093003 |-002 OBS-MW/1 153 | 10/16/12 9:36 7| GW AG 4x1L None SA |TCL SVOC (SW846-8270C)
e| 093003 |[-009 OBS-MWH1 153 | 10/16/12 9:37 7| GW P 500 ml | HNO3 G SA |TAL KAe:als+U(sws46-eo10/6020/7470)
| 093003 [-014 OBS-MW/1 153 | 10/16/12 9:387| GW P 250 ml None G SA Hexa/valent Chromium (SW846-7196A)
#| 093003 |-016 OBS-MW/1 153 | 10/16/12 9:39 —| GW P 125 ml | None G SA |Anions (SW846-9056)
¢ 093003 |-017 OBS-MW1 153 | 10/16/12 9:40 7| FGW P 500 ml | HNO3 G SA Metaﬂs (SW846-6020)
7| 093003 |-018 OBS-MW1 153 | 10/16/12 941 7| GW P 125 ml | H2SO4 G SA [NPN (353.2)
#| 093003 [-020 OBS-MW1 153 | 10/16/12 9:427 | GW P 250 ml None G SA |Perchlorate (314.0)
¥|' 093003 |[-022 OBS-MW1 153 | 10/16/12 9:43 4 GW P 500 ml None G SA |Alkalinity (SM2320B)
“l 093003 |-024 OBS-MW1 153 | 10/16/12 9:45 -| GW AG 4x1L None G SA |HE (SW846-8321A)
Last Chain: ] ] Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: /| Yes Date Entered: EDD /] Yes [T No Receipt
Background: | Yes Entered by: Turnaround Time | 7Day* | 15 Day* [ 7] 30 Day
Confirmatory: 1 Yes QC inits.: Negotiated TAT _
Sample Name _»_, Aignature Init. Company/Organization/Phone/Cell |Sample Disposal | Return to Client /| Disposal by Lab
Team |Robert Lynch - m SNL/4142/505-844-4013/505-250-7090 [Return Samples By:
Members |Wiliam Gibson A DTA |SNLa142/505-284-3307/505-239-7367 [Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
Alfred Santillanes I 2| SNL/4142/505-844-5130/505-228-0710
7 If perchlorate detected, then perform verification analysis using SW846-6850.
Report anions (as Br, Cl, F, SO4), Metals (as Ca, Mg, K, Na), alkalinity (as Total
/} As . | bicarbonate and carbonate), and gamma spectroscopy (short list isotopes) Lab Use
1.Relinquished by ; p 19.4/74/ 2 Date /O /v /72 Time /O /¢ |3.Relinquished by Org. Date Time
1. Received by Org.4/74 2 Date 23776y 2 Time /O/ & |3 Received by Org. Date Time
2.Relinquished by Org. Date Time 4 Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY ,
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

AOP 93-16

Page _2 of 2

AR/COC| 614462

ON NN S

Project Name: SWMU 68 GW Char Project/Task Manager: Clinton Lum Project/Task No.: 98026.01.13
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. [Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
093003 (-027 - |OBS-MW1 253 | 10/16/12 9:46 7 | GW P 250 ml | NaOH G SA |Total Cyanide (SW846-9012)
093003 |[-033 OBS-MW1 253 | 10/16/12 9477 | GW P 1L " | HNO3 G SA |Gamma Spec (short list)(901.0)
093003 |[-034 OBS-MW1 253 | 10/16/12 949 7| GwW P 1L HNO3 G SA |Gross Alpha/Beta (900.0)
093003 |[-035 OBS-MW/1 253 | 10/16/12 9:50 7 | GW P 1L HNO3 G SA |lsotopic Ur (ASTM D3972-09M)
093004 |-001 OBS-TB1 -~ N/A | 10/16/12 9:34 ’ DIW G 3x40ml HCL G TB |TCLVOC ZSW846-82608)

Recipient Initials




SMO 2012-ARCOC (4-2012)/

CONTRACT LABORATORY ADFo8-18
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 of _2_
Batch No. SMO Use .y AR/COC 61 4464 ’
Project Name: SWMU 68 GW Char Date Samples Shipped:  /&//7 (1 2. SMO Authorization: WM [ | Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: see e/ e [ rRMmA
Project/Task Number: 98026.01.13 Lab Contact: Edie Kent/803.556.8171 [ Released by COC No. -
Service Order: CF 263-13 Lab Destination: GEL Send Report to SMO: LI 4° Celsius
Contract No.: PO 691436 Lorraine Herrera 505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albugquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
V| 093007 |-001 OBS-MW2 252 | 10/17/12 9:50 / GW G 3x40ml HCL G SA |TCL VOC (SW846-8260B)
/| 093007 [-002 OBS-MW?2 252 | 10/17/12 9:53 7| Gw AG 4x1L° | None G SA |TCL SVOC (SW846-8270C)
¥ 093007 [-009 °|OBS-MW2 252 | 10/17/12 9:547 | GW P 500 ml | HNO3 G SA  |TAL Metals+U(SW846-6010/6020/7470)
1 093007 |-014 , |OBS-MW2 252 |10/17/12 9557 | GW P 250 ml | None G SA  |Hexavalent Chromium (SW846-7196A)
J 093007 |-016 - |OBS-MW?2 252 | 1011712 9:56 - | GW P 125 ml None G SA |Anions (SW846-9056)
O '
093007 |[-017 .|OBS-MW2 252 | 10/17/12 9:58 7 | FGW P 3559-111! HNO3 G SA [Metals (SW846-6020)
v| 093007 |-018 - |OBS-MW?2 252 | 10/17/12 9:59 4 GW P 125 ml | H2SO4 G SA |NPN (353.2)
’ 093007 [-020 = |OBS-MW2 252 | 10117112 10:00 /| GW P 250 ml None G SA |Perchlorate (314.0)
v 093007 [-022 . |OBS-MW2 252 | 10M17/12  10:01 Y| GW P 500 ml None G SA |Alkalinity (SM2320B)
093007 |-024 OBS-MW2 252 [10/17/12  10:04 /| GW AG 4x1L None G SA [HE (SW846-8321A)
Last Chain: ] Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: /| Yes Date Entered: EDD .“l Yes [ TNo ] Receipt
Background: _f Yes Entered by: Turnaround Time _I 7 Day* L, 15 Day* [v]30 Day
Confirmatory: L Yes QC inits.: Negotiated TAT _J
Sample Name ”;wture Vi Init. Company/Organization/Phone/Cell  |Sample Disposal . | Return to Client ] Disposal by Lab
Team [Robert Lynch LU < p SNL/4142/505-844-4013/505-250-7090 |Return Samples By:
Members |Wiliam Gibson 477/, 7 (1Y | SNL/4142/505-284-3307/505-239-7367 |Comments:
Alfred Santillanes 7 SNL/4142/505-844-5130/505-228-0710 |If perchorate detected, then perform verification analysis using SW846-6850.
e Report anions (as Br, Cl, F, SO4), Metals (as Ca, Mg, K, Na), alkalinity (as total
bicarbonate and carbonate), and gamma spec (short list isotopes).FGW (filtered in
A . field w/0.45 micron filter) Lab Use
1.Relinquished by /7. . s 3.Relinquished by Org. Date Time
1. Received by Org. 474 7 Date/, / 7{ A~ Time //D 2 3. Received by Org. Date Time
2.Relinquished by Org. Date Time 4 Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY _
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

AOP 95-16

Page 2 of _2_

AR/COC| 614464

Project Name: SWMU 68 GW Char Project/Task Manager: Clinton Lum Project/Task No.: 98026.01.13
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. [Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
y 093007 [-027° [OBS-MW2 252 | 10/17/12 10:05 | GW P 250 ml | NaOH G SA |Total Cyanide (SW846-9012)
‘1 093007 |-033 : |OBS-MW2 252 | 10117112 10:07/ GW P 1L HNO3 G SA |Gamma Spec (short list)(901.0)
71 093007 |-034 ~ |OBS-MW2 252 | 10/117/12 10:097 | GW P 1L HNO3 G SA |Gross Alpha/Beta (900.0)
4 093007 |-035 |OBS-MW2 252 | 10/117/12 10:10 7| GW P 1L HNO3 G SA |lsotopic U (ASTM D3972-09M)
7] 093008 |-001- |OBS-MW2 252 | 10117112 9507 | GW G 3x40ml | HCL G DU |TCL VOC (SW846-8260B)
-1 093008 |-002° |OBS-MW2 252 | 10117112 953 | GW | AG 4x1L © [ None G DU |TCL SVOC (SwW846-8270C)
#/ 093008 (-009° |OBS-MW?2 252 | 10/17/12 954 7| GW P 500 ml [ HNO3 G DU |TAL Metals + U (SW846-6020/7470)
4 093008 |[-014 = |OBS-MW?2 252 | 10/17/12 9557 | GW P 250 ml [ None G DU |Hexavalent Chromium (SW846-719)
¥ 093008 |-016‘ |OBS-MW2 252 | 10/117/12 9:56 7| GW P 125 ml | None G DU |Anions (SW846-9056)
» 093008 |-017 " |OBS-MW2 252 | 10M17/12 9:58 4 FGW P ‘5;5°e°m| HNO3 G DU |Metals (SW846-6020)
7| 093008 |-018 - |OBS-MW2 252 | 10/117/12 9:59 GW P 125 ml | H2SO4 G DU |NPN (353.2)
-] 093008 |-020 © |OBS-MW2 252 | 101712 1000 7| GW P 250 ml [ None G DU |Perchlorate (314.0)
“ 093008 |-022 - |OBS-MW2 252 | 10117112 10:01 *| GW P 500 ml | None G DU |Alkalinity (SM2320B)
7| 093008 |-024 |OBS-MW2 252 | 10/17/12 10:04 ‘| GW | AG 4x1L None G DU |HE (SW846-8321A)
7] 093008 |-027 ° [OBS-MW?2 252 | 10/17/12 10:05 7 GW P 250 ml | NaOH G DU |Total Cyanide (SW846-9012)
~| 093008 - [-033 » [OBS-MW2 252 | 10/17/12 10:07( GW P 1L HNO3 G DU |Gamma Spec (short list)(901.0)
sl 093008 |-034 |OBS-MW2 252 | 10117/12 10097 | GW P 1L HNO3 G DU |Gross Alpha/Beta (900.0)
“1 093008 [-035 [OBS-MW2 252 | 10/17/12 10:10 ~| GW P 1L HNO3 G DU |Isotopic U (ASTM D3972-09M)
v 093009 (-001- |[OBS-TB3 * N/A | 10/17/12 9:50 Y| DIW G 3x40ml | HCL G TB |TCL VOC (SW846-8260B)

Recipient Initials




MO 2012-ARCOC (4-2012) /

CONTRACT LABORATORY ABRR16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab ,JO Page _1 of _2
Batch No. SMO Use . AR/COC| 614465~
Project Name: SWMU 68 GW Char Date Samples Shipped: SMO Authorization: UMU-) M [ | Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. SMO Contact Phone: Con &’,{,[‘ PR [ RMMA
Project/Task Number: 98026.01.13 Lab Contact: Edie Kent/803.556.8171 [ Released by COC No. -
Service Order: CF 0263-13 Lab Destination: GEL Send Report to SMO: [ 4° Celsius
Contract No.: PO 691436 Lorraine Herrera 505-844-3199 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
d 093010 |[-001 * [OBS-MW3 208 | 10/18/12 9177 | cw G 3x40ml”| HCL G SA [TCL VOC/(SW846-82608)
“] 093010 [-002 OBS-MW3 208 | 10/18/12 9197 | Gw AG 4x1L None SA |TCL SVOC (SW846-8270C)
vl 093010 |-009 - |OBS-MW3 208 | 10/18/12 9:20 | GW P 500 ml | HNO3 G SA [raL Metals+U(SW846-6010/6020/7470)
71 093010 |-014 OBS-MW3 208 | 10/18/12 9217 | GW P 250 ml None G SA  |Hexavalent Chromium (SW846-7196A)
/| 093010 |-016 ~ |OBS-MWS3 208 | 10/18/12 9:22 GW P 125 ml- | None G SA  |Ahions (SW846-9056)
¥l 093010 |-017 |OBS-MW3 208 | 10/18/12 9:24 7| FGW P 500 ml | HNO3 G SA [Metals (SW846-6020)
# 093010 |-018 |OBS-MW3 208 | 10/18/12 9:25 7| GW P 125 ml | H2S0O4 G SA |[NPN (353.2)
vl 093010 |-020 |OBS-MW3 208 | 10/18/12 9:26 7| GW P 250 ml”| None G SA |Perchlorate (314.0)
v 093010 |[-022 (OBS-MW3 208 | 10/18/12 9:277 | GW P 500 ml‘| None G SA |Alkalinity (SM2320B)
v 093010 |-024 |OBS-MW3 208 | 10/18/12 9:29 7| GW AG 4x1L None G SA |HE (SW846-8321A)
Last Chain: © ] Yes Sample Tracking SMO Use (Special Instructions/QE Requirements: Conditions on
Validation Req'd: 7/ Yes Date Entered: EDD ] Yes [ No Receipt
Background: —_} Yes Entered by: Turnaround Time _J 7 Day* [ | 15 Day* [v]30 Day
Confirmatory: 1 Yes QC inits. Negotiated TAT _
Sample Name _~, Signature , Init. Company/Organization/Phone/Cell  |Sample Disposal ] Return to Client L] Disposal by Lab
Team |Robert Lynch 7477 JZ<— |SNLI4142/505-844-4013/505-250-7090 |Return Samples By:
Members |Alfred Santillanes | AAALLS ol 27 | SNL/4142/505-844-5130/505-228-0710 |Comments: Send report to Tim Jackson/4142/MS 072912842547
L4 4 If perchlorate detected, then perform verification analysis using SW846-6850.
Report anions (as Br, Cl, F, SO4), Metals (as Ca, Mg, K, Na), alkalinity (as total
bicarbonate and carbonate), and gamma spectroscopy (short list isotopes). FGW
(filtered in field w/ 0.45 micron filter) Lab Use
1.Relinquished by fm /4-»==—Org 4/¥ 2 Date /902//2 Time /0 : © »|3.Relinquished by Org. Date Time
1. Received by ,(Zé{ MM / 0rg.&/7¢ 2 Date /9 //d/r2 Time /2-DF |3. Received by Org. Date Time
2.Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



MO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

AOP 95-16

Page _2 of _2

AR/COC| 614465

Project Name: SWMU 68 GW Char Project/Task Manager: Clinton Lum Project/Task No.: 98026.01.13
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-[Collection Sample Parameter & Method Lab
Sample No. |Fraction, Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
7] 093010 |[-027 OBS-MW3 208 | 10/18/12 9307 | GW P 250 ml/ NaOH G SA [Total Cyanide (SW846-9012)
1M~ 093010 [-033 OBS-MW3 208 | 10/18/12 931~ | GW P 1L7 HNO3 G SA |Gamma Spec (short list)(901.0)
71 093010 |-034 OBS-MW3 208 | 10/18/12 9337 | GW P 1L~ HNO3 G SA |Gross Alpha/Beta (900.0)
' 093010 |-035- [OBS-MW3 208 | 10/18/12 9:34 - | GW P 1L ~ | HNO3 G SA |Isotopic Ur (ASTM D3972-09M)
“1 093011 |[-001 OBS-TB4 N/A | 10/18/12 9:17 | DIW G 3x40ml HCL G TB |VOC (SW846-8260B)
-1 093012 |-001 OBS-FB1 N/A | 10/18/12 9:01” | DIW G 3x40ml HCL G FB |VOC (SW846-8260B)

Recipient Initials




0O 2012-ARCOC (4-2012) V/

S CONTRACT LABORATORY ADBES:s
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Peioc ro 0BS-mel
Internal Lab Page _1 _of _2_
Batch No. SMO Use A ) AR/COC| 614463
Project Name: SWMU 68 GW Char Date Samples Shipped: (b [l SMO Authorization: /)i el onpm~—'" [ Waste Characterization
Project/Task Manager: Clinton Lum Carrier/Waybill No. [YF 664 SMO Contact Phone: ¢ ’ 0 [ RMMA
Project/Task Number: 98026.01.13 Lab Contact: Edie Kent/803.556.8171 8.t [ | Released by COC No. o
Service Order: CF 0263-13 Lab Destination: GEL Send Report to SMO: L14° Celsius
Contract No.: PO 691436 Lorraine Herrera 505-844-3099 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collectionf Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix [ Type | Volume ative Method | Type Requested Sample ID
»] 093005 |-001 OBS-EB1 N/A | 10/16/12  10:35 DIW G 3x40ml HCL G EB |TGL VOC (SW846-8260B)
A 093005 |-002 OBS-EB1 N/A | 10/16/12  10:37 DIW | AG 4x1L NONE EB |TCL SVOC (SW846-8270C)
~# 093005 |-009 |OBS-EB1 N/A | 10/16/12 10:38 7| DIW P 500 ml | HNO3 G EB TAL(Aeta|s+U(SW846-6010/6020/7470)
V| 093005 [-014 |OBS-EB1 N/A | 10/16/12 10:39-| DIW P 250 ml | None G EB  |Hexavalent Chromium (SW846-7196A)
v 093005 |-016 |OBS-EB1 N/A | 10/16/12  10:40” | DIW P 125 rr:l None G EB |Anions (SW846-9056)
rd
vl 093005 |-017 |OBS-EB1 N/A |10/16/12 10:417 | FDIW| P 500 ml | HNO3 G EB |Metals (SW846-6020)
g
#[ 093005 |-018 OBS-EB1 N/A | 10/16/12  10:42~| DIW P 125 ml | H2SO4 G EB |NPN (353.2)
#| 093005 [-0200 |OBS-EB1 N/A | 1011612  10:437| DIW P 250 ml [ None G EB |Perchiorate (314.0)
4 rd
¢ 093005 |-022 OBS-EB1 N/A | 10/16/12 10:44 7| DIW P 500 ml | None G EB [Alkalinity (SM2320B)
Y| 093005 |-024 OBS-EB1 N/A | 10/16/12 10:46 4 DIW | AG 4x11L7 None G EB |HE (SW846-8321A)
Last Chain: | Yes Sample Tracking SMO Use  [Special lnstructlons/QC Requirements: Conditions on
Validation Req'd: 7! Yes Date Entered: EDD <] Yes I No Receipt
Background: | Yes Entered by: Turnaround Time _} 7Day* | | 15 Day* [~] 30 Day
Confirmatory: I Yes QC inits.: Negotiated TAT _J ‘
Sample Name _,_Signature Init. Company/Organization/Phone/Cell  |Sample Disposal | Return to Client .| Disposal by Lab
Team |Robert Lynch 7/ A ,le_ﬁ SNL/4142/505-844-4013/505-250-7090 |Return Samples By:
Members [William Gibson - Wq /éﬁ(/ér/ 1 % SNL/4142/505-284-3307/505-239-7367 |Comments: Send report to Tim Jackson/4142/MS 0729/284-2547
< 7 A
plfed Santlianss /7//// L5 /’% -/ [Z4SNL/4142/505-844-5130/505-228-0710 ¢y rehiorate detected perform verification analysis using SW846-
6850.FDIW (filtered in field w/40 micron filter)
Metals (Ca,Mg,K,Na). Alkalinity (total,bicarbonate,carbonate) Lab Use
1.Relinquished by M/’JOM Org. 9’/‘// Date/d ~/¢ -} 2 Timel/ 2 Y |3.Relinquished by Org. Date Time
1. Received by o c Nl A~ 019.9/4]  Datejp-/6 </ Z Time //29 |3 Received by Org. Date Time
2.Relinquished by Org. Date Time 4.Relinquished by Org. Date Time
2. Received by Org. Date Time 4. Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

AOP 93-16

Page 2 of_3_

AR/COC| 614463

X AN S

Project Name: SWMU 68 GW Char Project/Task Manager: Clinton Lum Project/Task No.: 98026/01.13
Tech Area:
Building: Room: Lab use
Depth Date/Time Sample Container Preserv-|Collectionf Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
093005 [-027 OBS-EB1 N/A | 10/16/12 10:47 7| DIW P 250 ml | NaOH G EB |Total Cyanide (SW846-9012)
‘ 093005 [-033 OBS-EB1 N/A | 10/16/12 10:48 7| DIW P 1L HNO3’ G EB Gémma Spec (short list)(901.0)
093005 |[-034 OBS-EB1 N/A | 10/16/12 10:49 / DIW P 1L HNO3/ G EB éross Alpha/Beta (900.0)
/
093005 |[-035 OBS-EB1 N/A | 10/16/12 10:50 /| DIW P 1L HNO3 G EB |lsotopic Ur (ASTM D3972-09M)
093006 |[-001 OBS-TB2 N/A | 10/16/12 10:35 DIW G 3x40ml HCL G TB |VOC (SW846-8260B)

Recipient Initials




Appendix C
Data Validation Sample Findings Summary
Sheets for SWMUs 8/58 and 68

Groundwater Monitoring Data






Sample Findings Summary

AR/COC: 614466, 614467, 614468

N\

N\

Page 10of 4

Analytical Method

DOE EML HASL-300, U-02-RC

EPA 900.0/SW846 9310

EPA901.1

Sample ID

093013-035/CCBA-MW1
093016-035/CCBA-EB1
093016-035/CCBA-EB1
093016-035/CCBA-EB1

093018-035/CCBA-MW?2

093013-034/CCBA-MW1
093013-034/CCBA-MW1
093016-034/CCBA-EB1

093016-034/CCBA-EB1

093018-034/CCBA-MW?2
093018-034/CCBA-MW?2
093019-034/CCBA-MW?2

093019-034/CCBA-MW?2

093013-033/CCBA-MW1
093013-033/CCBA-MW1
093013-033/CCBA-MW1
093013-033/CCBA-MW1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093016-033/CCBA-EB1
093018-033/CCBA-MW?2
093018-033/CCBA-MW?2

Analyte Name (CAS#)

Uranium-235/236 (13982-70-2)
Uranium-233/234 (11-08-5)
Uranium-235/236 (13982-70-2)
Uranium-238 (7440-61-1)

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

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

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)

Qualifier, RC

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

J, FR7

J, FR7,MS1
J, MS1

BD, FR3,MS1
BD, FR3,MS1
J, MS1

J, FR7,MS1
J, MS1

J, FR7,MS1

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

BD, FR3




AR/COC: 614466, 614467, 614468

Page 2 of 4

Analytical Method

SW846 3005/6020 DOE-AL

SW846 3535/8321A Modified

Sample ID
093018-033/CCBA-MW?2
093018-033/CCBA-MW?2
093019-033/CCBA-MW?2
093019-033/CCBA-MW?2
093019-033/CCBA-MW?2

093019-033/CCBA-MW?2

093013-009/CCBA-MW1
093013-009/CCBA-MW1
093016-009/CCBA-EB1

093018-009/CCBA-MW?2
093018-009/CCBA-MW2
093019-009/CCBA-MW?2
093019-009/CCBA-MW?2

093019-009/CCBA-MW2

093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093013-024/CCBA-MW1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093016-024/CCBA-EB1
093018-024/CCBA-MW?2
093018-024/CCBA-MW?2

093018-024/CCBA-MW?2

Analyte Name (CAS#)
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)

Aluminum (7429-90-5)
Magnesium (7439-95-4)
Magnesium (7439-95-4)
Copper (7440-50-8)
Magnesium (7439-95-4)
Antimony (7440-36-0)
Copper (7440-50-8)

Magnesium (7439-95-4)

m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)
Tetryl (479-45-8)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)
Tetryl (479-45-8)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

PETN (78-11-5)

Qualifier, RC
BD, FR3

R, Z2

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J+, DL2

J,D1

uJ, D1
0.012UJ, B,B2
J,D1
0.0078U, B
0.012uJ, B,B2

J,D1

ulj, 14

uJ, 14

UJ, MS3,MS5
uJ, 14

UJ, MS5

uJ, 14

uJ, 14

UJ, MS3,MS5
ulj, 14

uJ, MS5

uJ, 14

uJj, 14

UJ, MS3,MS5




AR/COC: 614466, 614467, 614468

Page 3 of 4

Analytical Method

SW846 7470A

SW846 82608 DOE-AL

Sample ID
093018-024/CCBA-MW2
093018-024/CCBA-MW?2
093019-024/CCBA-MW?2
093019-024/CCBA-MW?2
093019-024/CCBA-MW2
093019-024/CCBA-MW?2

093019-024/CCBA-MW?2

093013-009/CCBA-MW1
093016-009/CCBA-EB1
093018-009/CCBA-MW?2

093019-009/CCBA-MW2

093013-001/CCBA-MW1

093014-001/CCBA-TB1

093014-001/CCBA-TB1
093014-001/CCBA-TB1

093015-001/CCBA-FB1

093015-001/CCBA-FB1
093015-001/CCBA-FB1

093016-001/CCBA-EB1

093016-001/CCBA-EB1
093016-001/CCBA-EB1
093017-001/CCBA-TB2
093018-001/CCBA-MW?2
093018-001/CCBA-MW?2

093019-001/CCBA-MW?2

Analyte Name (CAS#)
p-Nitrotoluene (99-99-0)
Tetryl (479-45-8)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)
PETN (78-11-5)
p-Nitrotoluene (99-99-0)

Tetryl (479-45-8)

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

Mercury (7439-97-6)

1,4-Dioxane (123-91-1)

1,2-Dibromo-3-chloropropane (96-
12-8)

1,4-Dioxane (123-91-1)
Bromoform (75-25-2)

1,2-Dibromo-3-chloropropane (96-
12-8)

1,4-Dioxane (123-91-1)
Bromoform (75-25-2)

1,2-Dibromo-3-chloropropane (96-
12-8)

1,4-Dioxane (123-91-1)
Bromoform (75-25-2)
1,4-Dioxane (123-91-1)
1,4-Dioxane (123-91-1)
Toluene (108-88-3)

1,4-Dioxane (123-91-1)

Qualifier, RC
uJ, 14

ul, MS5

ul, 14

ul, 14

UJ, MS3,MS5
uJ, 14

uJ, MS5

uJ, 15,84
uJ, 15,84
uJ, 15,B4

uJ, 15,84

R, 14

uJ, 13,C2

R, 14
uJ, 13,C2

uJ, 13,C2

R, 14
J+,13,C2

uJ, 13,C2

R, 14
J+,13,C2
R, 14
R, 14
1.0U, B2

R, 14




AR/COC: 614466, 614467, 614468

Page 4 of 4

Analytical Method

SW846 8270C

SW846 90128

SW846 9056

Sample ID
093019-001/CCBA-MW?2

093020-001/CCBA-TB3

093013-002/CCBA-MW1
093016-002/CCBA-EB1
093018-002/CCBA-MW?2

093019-002/CCBA-MW?2

093013-027/CCBA-MW1
093016-027/CCBA-EB1
093018-027/CCBA-MW?2

093019-027/CCBA-MW?2

093013-016/CCBA-MW1
093013-016/CCBA-MW1
093016-016/CCBA-EB1

093018-016/CCBA-MW?2
093018-016/CCBA-MW?2
093019-016/CCBA-MW?2

093019-016/CCBA-MW?2

Analyte Name (CAS#)
Toluene (108-88-3)

1,4-Dioxane (123-91-1)

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

4-Nitrophenol (100-02-7)

Cyanide, Total (57-12-5)
Cyanide, Total (57-12-5)
Cyanide, Total (57-12-5)

Cyanide, Total (57-12-5)

Bromide (24959-67-9)
Fluoride (16984-48-8)
Chloride (16887-00-6)
Bromide (24959-67-9)
Fluoride (16984-48-8)
Bromide (24959-67-9)

Fluoride (16984-48-8)

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

Qualifier, RC
1.0U, B2

R, 14

UJ, MS5
UJ, MS5
ul, MS5

UJ, MS5

ulJ, 15,B4
uJ, 15,84
uJ, 15,84

uJ, 15,84

4+, MS2
J+, MS2
J+, 15

1+, MS2
J+, MS2
J+, MS2

J+, MS2




AMNALYTICAL QUALITY ABSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 21, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8/58 GWM

AR/COC: 614466, 614467, 614468
SDG: 313787

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 EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), and SM2320B (alkalinity).
Data were reported for all required analytes. Problems were identified with the data package that result in the
qualification of data.

Total CN:

1. The ICAL intercept was negative with an absolute value > the MDL but <2X the PQL. The associated
sample results were all NDs and, therefore, will be qualified UJ,IS.

2. The ICB and CCB concentrations were negative, and the absolute values were > the MDL but < the PQL.
The associated sample results were all NDs and, therefore, will be qualified UJ,B4.

Anions:

1. The ICAL intercept for chloride was > the MDL. The associated result of sample 313787-018 was a
detect <3X the intercept and, therefore, will be qualified J+,IS.

2. The MS %Rs for fluoride and bromide were >125%. The associated results of all samples, except -018
were detects and, therefore, will be qualified J+,MS2.

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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted above in the Summary
section and the following.

Anions:

The ICAL intercepts were > the MDL for fluoride, chloride, and sulfate. However, the associated sample
results not qualified above in the Summary section were all either >3X the associated intercept or NDs
and, therefore, will not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and the
following.

Anions:
Chloride was detected in the EB. However, the associated sample results were all >5X the blank
concentration and, therefore, will not be qualified.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.

Matrix Spike (MS)

The MS recoveries met QC acceptance criteria except as noted above in the Summary section and the
following.

Anions:
The MS %Rs for fluoride and bromide were >125%. The associated results of sample -018 were NDs

and, therefore, will not be qualified.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.
Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted except for the following.

Anions & Nitrate/Nitrite:

Samples -004, -031, & -043 were diluted 10X for chloride and sulfate, and samples -032 & -044 were
diluted 5X for nitrate/nitrite due to over-range concentrations. Samples -005 & -019 were diluted 5X for
nitrate/nitrite due to matrix interference. All associated matrix QC samples were analyzed at relative

dilution factors <5X those of the samples.




Other QC

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12







/\

ANALYTICAL QUALITY

ASSO0OCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 20, 2012
To! File
From: Ken Salaz
Subject: Organic Data Review and Validation — SNL

Site: SWMU 8/58 GWM

AR/COC: 614466, 614467, 614468
SDG: 313787

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 ICAL RFs for p-nitrotoluene, o-nitrotoluene, and m-nitrotoluene were <0.05 but >0.01. The
associated sample results were all NDs and, therefore, will be qualified UJ,14.

2. The MSD %R for PETN was > the laboratory QC acceptance limit. The associated sample results
were all NDs and, therefore, will be qualified UJ,MS3.

3. The MS/MSD RPDs for PETN and Tetryl were > the laboratory QC acceptance limits. The
associated sample results were all NDs and, therefore, will be qualified UJ,MSS5.

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 calibrations met QC acceptance criteria except as noted above in the Summary
section.

Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in any of the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.
Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met all QC acceptance criteria except as noted above in the Summary section.
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

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12
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Memorandum
Date: December 21, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 8/58 GWM

AR/COC: 614466, 614467, 614468
SDG: 313787

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

Four samples were prepared and analyzed with approved procedures using methods EPA 6010B (ICP-AES),
EPA6020 (ICP-MS), and EPA 7470A (CVAA mercury). Another fraction of the samples was prepared and
analyzed with approved procedures using method EPA 6020A (ICP-MS). Data were reported for all required
analytes. Problems were identified with the data package that result in the qualification of data.

CVAA:

1. The ICAL intercept was negative with an absolute value > the MDL but <3X the MDL. The associated
sample results were all NDs and, therefore, will be qualified UJ,IS.

2. The CCB concentration was negative with an absolute value > the MDL but < the PQL. The associated
sample results were all NDs and, therefore, will be qualified UJ,B4.

ICP-MS:

1. Inthe MB, Cu and Sb were detected at concentrations > the MDL but < the PQL. The Cu results of samples
313787-030 & -042 and the Sb result of sample -042 were detects <5X the associated blank concentration
and, therefore, will be qualified 0.0018U,B and 0.0078U,B, respectively, at 5X the blank concentration.

2. Inthe EB, Cu was detected at a concentration > the PQL. The associated results of samples 313787-030 & -
042 were detects <5X the EB concentration and, therefore, will be qualified 0.012UJ,B2, at 5X the EB
value.



3. The CRI %R for Al was >130%. The associated result of sample 313787-003 was a detect < 5X PQL and,
therefore, will be qualified J+,DL2.

4. The serial dilution %D for Mg was >10% for batch #1258267, and the parent sample concentration was
>50X the MDL. The associated result of sample 313787-017 was ND and, therefore, will be qualified
UJ,D1. The other associated sample results were all detects and, therefore, will be qualified J,D1.

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 prepared and analyzed within the prescribed holding times and properly preserved.

ICP-MS Instrument Tune

The instrument tunes met all QC requirements.
Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted above in the Summary
section.

Reporting Limit Verification

The CRA/CRI recoveries met QC acceptance criteria except as noted above in the Summary section and
the following. The CRI %R for Al was >130%. However, the associated sample results not qualified
above were all NDs and, therefore, will not be qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and the
following. In the MB, Cu and Sb were detected. However, the associated sample results not qualified
above were all either NDs or >5X the blank concentration and, therefore, 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.

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. The samples were not diluted except for the following.

ICP-MS:

Sample 313787-003 and 313791-001 were diluted 5X for Na, and samples 313787-030 & -042 and
313791-003 & -004 were diluted 5X for Ca due to over-range concentrations. All associated matrix QC
samples were analyzed at relative dilution factors <5X those of the samples.

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 %Ds met QC acceptance criteria except as noted above in the Summary section.

Other QC

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12







Memorandum
Date: December 23, 2012
To: File
From: Ken Salaz
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 8/58 GWM
AR/COC: 614466, 614467, 614468
SDG: 313787

Laboratory: GEL

Project/Task: 98026.01.12
Analysis: RAD

ANALYTICAL QUALITY ASSBOCIATES, INC

PO Box 21987
Albuguerque, NM 87154
1-888-678-5447

www.aqainc.net

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), EPA 900.0 (gross alpha/beta), and HASL300 (Iso-U). Problems were identified with the data

package that result in the qualification of data.

Gamma Spec:

1. The peak for K-40 in sample 313787-037 did not meet identification criteria. Therefore, this

result will be qualified R,Z2.

Gamma Spec, Iso-U, Gross Alpha/Beta:

1. The sample results that were either < the associated 2-sigma TPU or < the associated MDA will

be qualified BD,FR3.

Gross Alpha/Beta, Iso-U:

1. The gross alpha result of sample -011, the gross beta results of samples -038 & -050, and the U-
235/236 result of sample -039 were > the MDA but <3X the MDA and, therefore, will be

qualified J,FR7.

2. The relative dilution factor between the samples and the gross alpha/beta MS/MSD was >5X.
Therefore, the MS/MSD %Rs were not applicable, and the associated sample results will be

qualified J,MS1 due to lack of matrix-specific accuracy data.

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

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 recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria except as noted above in the Summary section.

Laboratory Replicate

All replicate error ratios met QC acceptance criteria.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria.
Detection Limits/Dilutions
All required detection limits were met. The samples were not diluted.

Other QC

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified except as noted above in the Summary
section.

Reviewed by: Marcia Hilchey Date: 12/26/12
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Memorandum
Date: December 20, 2012
To: File
From: Ken Salaz
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 8/58 GWM
AR/COC: 614466, 614467, 614468
SDG: 313787

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 8270B (SVOCs).
All compounds were successfully analyzed. A problem was identified with the data package that results
in the qualification of data.

1. The MS/MSD RPD for 4-nitrophenol was > the laboratory QC acceptance limit. The associated
sample results were all NDs and, therefore, will be qualified UJ,MSS.

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 prepared and analyzed within the prescribed holding time and properly preserved.
Instrument Tune

All instrument tune requirements were met.

Calibration

The initial and continuing calibrations met QC acceptance criteria except for the following. The ICV %D
for hexachlorocyclopentadiene was >20% but <40% with negative bias. However, the associated sample



results were all NDs, and there were no other calibration outliers. Therefore, no sample results will be
qualified.

Blanks
No target analytes were detected in any of the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.
Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met QC acceptance criteria except as noted above in the Summary section.

Laboratory Control Sample (LCS)

The LCS recoveries met all QC acceptance criteria.
Detection Limits/Dilutions
All detection limits were properly reported. The samples were not diluted.

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

One EB was submitted on the AR/COC. A field duplicate was submitted on the AR/COC. However, there
are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12




PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.againc.net

Memorandum
Date: December 20, 2012
Ty File
From: Ken Salaz
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 8/58 GWM
AR/COC: 614466, 614467, 614468
SDG: 313787

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 ICAL RF for 1,4-dioxane was <0.005. The associated sample results were all NDs and,
therefore, will be qualified R,I4.

2. The ICAL RSDs for bromoform and 1,2-dibromo-3-chloropropane were >15% but <40%. The
bromoform results of samples 313787-014 and -015 were detects and, therefore, will be qualified
J,JI3. The other associated sample results were NDs, and there were %D outliers for these
analytes in the CCV that applies to samples -013 to -015. Therefore, the associated sample
results will be qualified UJ,I3.

3. The %Ds for bromoform and 1,2-dibromo-3-chloropropane in the CCV associated with samples -
013 to -015 were >20% but <40% with positive bias. The associated bromoform results of
samples -014 and -015 were detects and, therefore, will be qualified J+,C2. The other associated
sample results were all NDs, and there were ICAL %RSD outliers for these analytes. Therefore,
the associated sample results will be qualified UJ,C2.



4. In the EB associated with samples -028 and -040, toluene was detected. The associated sample
results were all detects, <10X the blank concentration, and < the PQL. Therefore, these sample
results will be qualified 1.0U,B2 at the PQL.

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

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

All instrument tune requirements were met.

Calibration

The initial and continuing calibrations met QC acceptance criteria except as noted above in the Summary
section and the following.

The initial calibration RSDs for bromoform, dibromochloromethane, and 1,2-dibromo-3-chloropropane
were >15% but <40%. The associated sample results not qualified above in the Summary section were all
NDs, and there were no other calibration outliers associated with these sample results. Therefore, no
sample results will be qualified.

Blanks

No target analytes were detected in the blanks except for the following.

In the FB and EB, dibromochloromethane, bromodichloromethane, bromoform, and chloroform were
detected. However, the associated sample results were all NDs and, therefore, will not be qualified.

Surrogates

All surrogate recoveries met QC acceptance criteria.
Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met all QC acceptance criteria. It should be noted that neither
trichlorotrifluoromethane nor 1,4-dioxane were included in the MS/MSD solution. No sample data will
be qualified as a result.

Laboratory Control Sample (LCS
The LCS recoveries met QC acceptance criteria except for the following. The LCS %R for bromoform

was > the laboratory QC acceptance limit. However, this is within the allowable number of marginal
LCS outliers based on the number of target analytes. Therefore, no sample data will be qualified.



Detection Limits/Dilutions

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

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

Three TBs, one EB, and one FB were submitted on the AR/COCs. A field duplicate was submitted on the
AR/COC. However, there are no required evaluation criteria for field duplicate analyses.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/26/12







Sample Findings Summary

AR/COC: 614462, 614463 Page 1 of 2
«  Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
DOE EML HASL-300, U-02-RC
093003-035/0BS-MW1 Uranium-235/236 (13982-70-2) J, FR7
093005-035/0BS-EB1 Uranium-233/234 (11-08-5) BD, FR3
093005-035/0BS-EB1 Uranium-235/236 (13982-70-2) BD, FR3
093005-035/0BS-EB1 Uranium-238 (7440-61-1) BD, FR3
EPA 900.0/SW846 9310
093003-034/0BS-MW1 ALPHA (12587-46-1) J, MS1
093003-034/0BS-MW1 BETA (12587-47-2) J, MS1
093005-034/0BS-EB1 ALPHA (12587-46-1) BD, FR3,MS1
093005-034/0BS-EB1 BETA (12587-47-2) BD, FR3,MS1
EPA 901.1
093003-033/0BS-MW1 Americium-241 (14596-10-2) BD, FR3
093003-033/0BS-MW1 Cesium-137 (10045-97-3) BD, FR3
093003-033/0BS-MW1 Cobalt-60 (10198-40-0) BD, FR3
093003-033/0BS-MW1 Potassium-40 (13966-00-2) BD, FR3
093005-033/0BS-EB1 Americium-241 (14596-10-2) BD, FR3
093005-033/0BS-EB1 Cesium-137 (10045-97-3) BD, FR3
093005-033/0BS-EB1 Cobalt-60 (10198-40-0) BD, FR3
093005-033/0BS-EB1 Potassium-40 (13966-00-2) BD, FR3
SW846 3005/6020 DOE-AL
093003-009/0BS-MW1 Copper (7440-50-8) 0.00386U, B
093005-009/0BS-EB1 Copper (7440-50-8) 0.00386U, B
SW846 3535/8321A Modified
093003-024/0BS-MW1 m-Nitrotoluene (99-08-1) uj, 14
093003-024/0BS-MW1 o-Nitrotoluene (88-72-2) uJ, 14
093003-024/0BS-MW1 p-Nitrotoluene (99-99-0) uJ, 14




AR/COC: 614462, 614463

Page 2 of 2

Analytical Method

SW846 8260B DOE-AL

SW846 9012B

Sample ID
093005-024/0BS-EB1
093005-024/0BS-EB1
093005-024/0BS-EB1

093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093003-001/0BS-MW1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093004-001/0BS-TB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093005-001/0BS-EB1
093006-001/0BS-TB2
093006-001/0BS-TB2
093006-001/0BS-TB2
093006-001/0BS-TB2
093006-001/0BS-TB2

093003-027/0BS-MW1
093005-027/0BS-EB1

Analyte Name (CAS#)
m-Nitrotoluene (99-08-1)
o-Nitrotoluene (88-72-2)

p-Nitrotoluene (99-99-0)

Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)

Ethylbenzene (100-41-4)

Methylene chloride (75-09-2)

Styrene (100-42-5)

Xylenes (total) (1330-20-7)
Chloromethane (74-87-3)
Ethylbenzene (100-41-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)

Xylenes (total) (1330-20-7)

Cyanide, Total (57-12-5)

Cyanide, Total (57-12-5)

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

Qualifier, RC
uJ, 14
uJ, 14

uj, 14

uj, 15
UJ, MS5
ulj, 15
UJ, MS5
UJ, MS5
uJ, 15
UJ, MS5
uJ, 15
UJ, MS5
UJ, MS5
uJ, 15
UJ, MS5
uJ, 15
UJ, MS5
UJ, MS5
uJ, 15
uJ, MS5
uJ, 15
UJ, MS5

UJ, MS5

ulJ, B4

uJ, B4




ANALYTICAL QUALITY ABSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: November 30, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Two samples were prepared and analyzed with accepted procedures using methods EPA9012A (total CN),
EPA9056 (anions), EPA353.2 (nitrate/nitrite as nitrogen), EPA314.0 (perchlorate), EPA7196A (CrVI), and
SM2320B (alkalinity). Data were reported for all required analytes. Problems were identified with the data
package that result in the qualification of data.

Total CN:

1. The CCB concentration was negative, and the absolute value was > the MDL but < the PQL. The
associated sample results were all NDs and, therefore, 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 prepared and analyzed within the prescribed holding times and properly preserved.
Calibration

The initial and continuing calibrations met QC acceptance criteria except for the following.



Anions & Perchlorate:
The CCV %Ds for perchlorate and chloride (sample -010 only) were >110%. However, the associated
sample results were all NDs and, therefore, will not be qualified.

Blanks
No target analytes were detected in the blanks except as noted above in the Summary section and as

follows. Chloride was detected in the EB. However, this EB was not associated with any samples in this data
package therefore no sample data in this data package were 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.

Alkalinity:
It should be noted that the MS analysis was performed on an SNL sample of similar matrix from another
SDG. No sample data will be qualified as a result.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Alkalinity:

It should be noted that the Replicate analysis was performed on an SNL sample of similar matrix from
another SDG. No sample data will be qualified as a result.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted with the following exceptions.
Anions & Nitrate/Nitrite:

Sample -005 was diluted 5X for chloride and sulfate, and samples -006 and -020 were diluted 10X and

5X, respectively, for nitrate/nitrite due to over-range concentrations or matrix interference. All associated
matrix QC samples were analyzed at relative dilution factors <5X those of the samples.

Other QC
One EB was submitted on the AR/COC.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12




ANALYTICAL QUALITY ASBOCIATES, INC.

.
PO Box 21987
Albuquerque, NM 87154
1-888-678-5447
www.aqainc.net
Memorandum
Date: November 29, 2012
To: File
From: Ken Salaz
Subject: Organic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Two 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 ICAL RFs for p-nitrotoluene, o-nitrotoluene, and m-nitrotoluene were <0.05 but >0.01. The
associated sample results were all NDs and, therefore, will be qualified UJ,I4.

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 calibrations met QC acceptance criteria except as noted above in the Summary
section.

Reporting Limit Verification

All CRI recoveries met QC acceptance criteria.
Blanks

No target analytes were detected in any of the blanks.
Surrogates

All surrogate recoveries met QC acceptance criteria.
Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD 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. According to laboratory procedure, all sample and QC
extracts were diluted 2X with HPLC grade water.

Other QC
One EB was submitted on the AR/COC.
No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12




ANALYTICAL QUALITY ABSBOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: November 30, 2012
To: File
From: Ken Salaz
Subject: Inorganic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Two samples were prepared and analyzed with approved procedures using methods EPA 6010B (ICP-AES),
EPA6020 (ICP-MS), and EPA 7470A (CVAA mercury). Another fraction of the samples was prepared and

analyzed with approved procedures using method EPA 6020A (ICP-MS). Data were reported for all required
analytes. Problems were identified with the data package that results in the qualification of data.

ICP-MS batch 1255426:

1. In the MB, Cu was detected but < the PQL. The associated results of samples 313354-003 were all detects
<5X the MB concentration and, therefore, will be qualified 0.00386U,B at 5X the MB value.

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 prepared and analyzed within the prescribed holding times and properly preserved.

ICP-MS Instrument Tune

The instrument tunes met all QC requirements.



Calibration
The initial and continuing calibrations met all QC acceptance criteria.

Reporting Limit Verification

The CRA/CRI recoveries met QC acceptance criteria except for the following. The CRI %R for Mg was
>130%. However, the associated sample results were all >5X the PQL and, therefore, will not be
qualified.

Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and the
following.

ICP-MS:

In the EB, Cu was detected. However, this EB was not associated with any samples in this data package
therefore no sample data in this data package were qualified as a result.

ICP -MS Internal Standards
All internal standards met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria.

Laboratory Replicate

The replicate analyses met all QC acceptance criteria.

Laboratory Control Sample (L.CS)

All LCS recoveries met QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported. The samples were not diluted with the following exceptions.

ICP-MS:
Samples 313354-003 and 31335-001 were diluted 10X for Ca due to over-range concentrations. All
associated matrix QC samples were analyzed at relative dilution factors <5X those of the samples.

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

All serial dilution %Ds met QC acceptance criteria.



Other QC
One EB was submitted on the AR/COC.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12







ANALYTICAL QUALITY ASSO0OCIATES, INC

Memorandum
Date: November 30, 2012
To: File
From: Ken Salaz
Subject: Radiochemical Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

Laboratory: GEL
Project/Task: 98026.01.13
Analysis: RAD

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

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 901.1 (gamma
spec), EPA 900.0 (gross alpha/beta), and HASL300 (Iso-U). Problems were identified with the data

package that result in the qualification of data.

Gamma Spec:

1. All gamma spec sample results were either < the associated 2-sigma TPU or < the associated

MDA and, therefore, will be qualified BD,FR3.

Gross Alpha/Beta:

1. The results of sample 313354-026 were either < the associated 2-sigma TPU or < the associated

MDA and, therefore, will be qualified BD,FR3.

2. The relative dilution factor between the samples and the MS/MSD was >5X. Therefore, the
MS/MSD %Rs were not applicable, and the associated sample results will be qualified J,MS1

due to lack of matrix-specific accuracy data.

and, therefore, will be qualified BD,FR3.

1. The results of sample -027 were either < the associated 2-sigma TPU or < the associated MDA

2. The U-235/236 result of sample -013 was > the associated MDA but <3X the MDA. Therefore,

this result 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

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, except as
noted above in the Summary Section.

Tracer/Carrier Recovery

All tracer recoveries met QC acceptance criteria.

Matrix Spike (MS)

All MS recoveries met QC acceptance criteria except as noted above in the Summary section.

Gross Alpha/Beta:
It should be noted that the MS analysis was performed on an SNL sample of similar matrix from another
SDG. No sample data will be qualified as a result.

Laboratory Replicate

All replicate error ratios met QC acceptance criteria.

Gross Alpha/Beta & Iso-U:
It should be noted that the Replicate analyses were performed on SNL samples of similar matrix from other
SDGs. No sample data will be qualified as a result.

Laboratory Control Sample (1.CS)

All LCS recoveries met QC acceptance criteria.
Detection Limits/Dilutions
All required detection limits were met. The samples were not diluted.

Other QC

One EB was submitted on the AR/COC.



No other specific issues that affect data quality were identified except as noted above in the Summary
section.

Reviewed by: Marcia Hilchey Date: 12/03/12







ANALYTICAL QUALITY ASESOCIATES, INC.

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447

www.aqainc.net

Memorandum
Date: November 29, 2012
To: File
From: Ken Salaz
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Two samples were prepared and analyzed with accepted procedures using method EPA 8270B (SVOC:s).
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 prepared and analyzed within the prescribed holding time and properly preserved.
Instrument Tune

All instrument tune requirements were met.

Calibration

The initial and continuing calibrations met all QC acceptance criteria.

Blanks

No target analytes were detected in any of the blanks.



Surrogates

All surrogate recoveries met QC acceptance criteria.

Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met all QC acceptance criteria.

Laboratory Control Sample (LCS

The LCS recoveries met QC acceptance criteria except for the following. The LCS %R for
pentachlorophenol was > the QC acceptance limit. However, the associated sample result was ND and,
therefore, will not be qualified.

Detection Limits/Dilutions

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

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC

One EB was submitted on the AR/COC.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12




ANALYTICAL QUALITY ABSOCIATES, INC

PO Box 21987
Albuquerque, NM 87154
1-888-678-5447
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Memorandum
Date: November 29, 2012
To: File
From: Ken Salaz
Subject: GC/MS Organic Data Review and Validation — SNL

Site: SWMU 68 GWM
AR/COC: 614462 and -463
SDG: 313354

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

Four 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 ICAL intercepts for methylene chloride and chloromethane were negative, and the absolute
values were > the MDL but <3X the MDL. The associated sample results were all NDs and
therefore, will be qualified UJ,I5.

2. The MSD RPDs for ethylbenzene, styrene, and xylenes (total) were > the QC acceptance limits.
The associated sample results were all NDs and therefore, will be qualified UJ,MS5.

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 and continuing calibrations met QC acceptance criteria except as noted above in the Summary
section and the following.

The initial calibration RSD for bromoform was >15% but <40%. The CCV %Ds for acetone, 2-butanone,
and 2-hexanone were >20% but <40% with negative bias. However, the associated sample results were
all NDs, and there were no other calibration outliers. Therefore, no sample results were qualified.

Blanks

No target analytes were detected in the blanks except for the following.

In the EB, dibromochloromethane, bromodichloromethane, bromoform, and chloroform were detected.

However, the EB was associated with samples on a COC that was not in this data package (614464),
therefore no sample results in this data package will be qualified.

Surrogates
All surrogate recoveries met QC acceptance criteria.
Internal Standards

The internal standards met all QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

The MS/MSD analyses met all QC acceptance criteria except as noted above in the Summary section.

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 (TICs)

TIC reports were not required.

Other QC

Two TBs and one EB were submitted on the AR/COCs.

No other specific issues that affect data quality were identified.

Reviewed by: Marcia Hilchey Date: 12/03/12
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