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EXECUTIVE SUMMARY

The Mixed Waste Landfill (MWL) at Sandia National Laboratories, New Mexico (SNL/NM) is a
solid waste management unit that underwent corrective action in accordance with Title 20,
Chapter 4, Part 1 of the New Mexico Administrative Code (20.4.1.600 NMAC), incorporating
Title 40, Code of Federal Regulations Part 264.101 (40 CFR 264.101); regulatory criteria

found in the New Mexico Secretary of the Environment’s Final Order In the Matter of

Request for a Class 3 Permit Modification for Corrective Measures for the Mixed Waste Landfill
No. HWB 04-11(M) (Curry May 2005); the Compliance Order on Consent (NMED April 2004);
and the Resource Conservation and Recovery Act Facility Operating Permit for Sandia National
Laboratories, EPA ID No. NM5890110518 (Permit) (NMED January 2015, with all approved
modifications).

As of March 13, 2016, the February 2016 Final Order In the Matter of Proposed Permit
Modification for Sandia National Laboratories EPA ID No. NM5890110518 to Determine
Corrective Action Complete with Controls at the Mixed Waste Landfill, No. HWB 15-18 (P)
(Flynn February 2016) became effective, granting the Class 3 Permit Modification to reflect that
the MWL is Corrective Action Complete with Controls. The MWL Long-Term Monitoring and
Maintenance Plan (LTMMP) (SNL/NM March 2012), which became effective on January 8, 2014
(Blaine January 2014), defines all monitoring, inspection, maintenance/repair, and reporting
requirements for the MWL. This fifth MWL Annual Long-Term Monitoring & Maintenance Report
documents monitoring, inspection, maintenance, and repair activities conducted at the MWL
during the April 1, 2017 through March 31, 2018 reporting period.

Sampling activities for this reporting period included two semiannual monitoring events each
for groundwater and soil-vapor, and four quarterly monitoring events for radon. Annual soil-
moisture monitoring was conducted in April 2017, and annual tritium surface soil sampling
and annual biota sampling (metals and radionuclides) were conducted in August 2017. All
monitoring activities were conducted in accordance with LTMMP requirements and no
monitoring results exceeded LTMMP trigger levels. All monitoring results were consistent with
historical MWL monitoring data.

Inspections of the MWL final cover system, storm-water diversion structures, compliance
monitoring systems, and security fence were performed in accordance with LTMMP
requirements. Required maintenance and repairs were minor with their performance generally
being conducted during inspections.

The Evapotranspirative (ET) Cover continues to meet successful revegetation criteria and is in
excellent condition with even coverage of mature, native perennial grasses. Minor maintenance
was performed during the reporting period as a best practice for ET Cover vegetation. The
purpose of ongoing ET Cover maintenance efforts is to promote the growth and health of the
desired native grass species by reducing competition with weedy species for limited moisture
and nutrients.

Regulatory activities during the reporting period included submittal of the Mixed Waste Landfill
Annual Long-Term Monitoring & Maintenance Report, April 2016-March 2017 (SNL/NM June
2017a) and two submittals of updated reference documents cited in the LTMMP. There were no
LTMMP modifications in this reporting period.
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All LTMMP requirements have been met for the April 2017 through March 2018 reporting
period. Based upon monitoring, inspection, and maintenance results, the ET Cover and
monitoring systems are functioning as designed and site conditions remain protective of human
health and the environment.
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1.0 INTRODUCTION

Sandia National Laboratories, New Mexico (SNL/NM) is a multimission laboratory owned by

the U.S. Department of Energy (DOE)/National Nuclear Security Administration. SNL/NM is
managed and operated by National Technology and Engineering Solutions of Sandia, LLC,

a wholly owned subsidiary of Honeywell International, Inc. SNL/NM is located within the
boundaries of Kirtland Air Force Base (KAFB), southeast of the City of Albuquerque in Bernalillo
County, New Mexico (Figure 1-1). The Mixed Waste Landfill (MWL) is located 4 miles south of
SNL/NM central facilities and 5 miles southeast of Albuguerque International Sunport, in the
north-central portion of Technical Area (TA)-11l (Figure 1-2).

The MWL disposal area comprises 2.6 acres. From March 1959 to December 1988, the MWL
accepted low-level radioactive waste, hazardous waste, and mixed waste from SNL/NM
research facilities and off-site DOE and U.S. Department of Defense generators. More specific
information regarding the MWL inventory and past disposal practices is presented in the

MWL Phase 2 Resource Conservation and Recovery Act (RCRA) Facility Investigation Report
(Peace et al. September 2002) and the extensive MWL Administrative Record.

All monitoring, inspection, and maintenance/repair requirements are defined in the MWL Long-
Term Monitoring and Maintenance Plan (LTMMP) (SNL/NM March 2012) and have been met for
the April 1, 2017 through March 31, 2018 reporting period. This fifth MWL Annual Long-Term
Monitoring & Maintenance (LTMM) Report documents all activities and results as required by
Section 4.8.1 of the LTMMP. Based upon monitoring, inspection, and maintenance results, the
MWL Evapotranspirative (ET) Cover and all monitoring systems are functioning as designed,
and site conditions remain protective of human health and the environment. No monitoring
trigger levels were exceeded. Industrial land use is being maintained for the MWL consistent
with LTMMP requirements.

The MWL is a solid waste management unit that underwent corrective action in accordance with
the following regulatory criteria:

o« New Mexico Secretary of the Environment’s Final Order In the Matter of Request
for a Class 3 Permit Modification for Corrective Measures for the Mixed Waste
Landfill, No. HWB 04-11(M) (Curry May 2005)

e Compliance Order on Consent (NMED April 2004)

e SNL/NM RCRA Permit
- Module IV of RCRA Permit No. NM5890110518 (EPA August 1993)

- Facility Operating Permit EPA ID Number NM5890110518 (NMED January
2015)

e New Mexico Administrative Code (NMAC), Title 20, Chapter 4, Part 1, Section 600

(20.4.1.600 NMAC) incorporating Title 40 of the Code of Federal Regulations
(CFR), Part 264.101 (40 CFR 264.101)

1-1
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On February 12, 2016, the New Mexico Environment Department (NMED) issued the Final
Order In the Matter of Proposed Permit Modification for Sandia National Laboratories EPA ID
No. NM5890110518 to Determine Corrective Action Complete with Controls at the Mixed Waste
Landfill, No. HWB 15-18 (P) (Flynn February 2016). As of March 13, 2016, the February 2016
Final Order became effective, granting the Class 3 Permit Modification to reflect that the MWL is
Corrective Action Complete (CAC) with Controls. All controls required for the MWL are defined
in the MWL LTMMP that was approved by NMED on January 8, 2014 (Blaine January 2014)
and is included in Attachment M of the SNL RCRA Facility Operating Permit (Permit) (Kieling
February 2016). Long-term monitoring and maintenance is conducted in accordance with the
Permit (NMED January 2015, with all approved modifications).

1.1 Purpose and Scope

The purpose and scope of this Annual LTMM Report is to document monitoring, inspection,
maintenance, and repair activities conducted during the April 1, 2017 through March 31, 2018
annual reporting period as required by Section 4.8.1 of the LTMMP.

1.2 Report Organization

This report is organized as follows:

o Chapter 1 presents background information, purpose and scope, and report
organization.

e Chapter 2 presents LTMMP monitoring and inspection requirements.

e Chapter 3 presents radon monitoring activities and results.

o Chapter 4 presents tritium surface soil monitoring activities and results.

o Chapter 5 presents vadose zone soil-vapor monitoring activities and results.

e Chapter 6 presents vadose zone soil-moisture monitoring activities and results.

o Chapter 7 presents groundwater monitoring activities and results.

e Chapter 8 presents biota monitoring activities and results.

o Chapter 9 presents inspection, maintenance, and repair activities and results.

e Chapter 10 summarizes regulatory activities.

e Chapter 11 presents a general summary and conclusions for the reporting period.

e Chapter 12 lists the references cited in this report.
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Annexes to this report provide supporting information as follows:
e Annex A — Radon Monitoring Forms and Reports
e Annex B — Surface Soil Tritium and Biota Monitoring Forms and Reports
e Annex C — Soil-Vapor Monitoring Forms and Reports
e Annex D — Soil-Moisture Monitoring Forms
e Annex E — Groundwater Monitoring Forms and Reports
e Annex F — Inspection Forms

e Annex G — Biology Report
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2.0 MONITORING AND INSPECTION REQUIREMENTS

Monitoring, inspection, maintenance, and repair requirements are defined in Chapters 3 and 4
of the MWL LTMMP and are briefly summarized in this chapter. Monitoring requirements are
described in Section 2.1 and resulting empirical data are evaluated to assess site conditions.
Inspection requirements are described in Section 2.2 and include requirements to perform
maintenance and/or repairs. As a whole, these activities ensure the physical controls at the
MWL are maintained, perform as designed, and provide the information needed to assess ET
Cover performance and site conditions.

2.1 Monitoring Requirements

The primary objective of MWL monitoring activities is to ensure that the ET Cover and site
conditions are protective of human health and the environment. Monitoring activities include
sampling and analysis of air, surface soil, vadose zone, groundwater, and biota. The multi-
media monitoring program is summarized in Table 2-1, which presents information for each
monitoring activity including the sampling media, monitoring parameters, frequency, number of
samples, locations, and monitoring methods.

The data quality objective (DQO) of all monitoring activities is to produce representative,
accurate, defensible, and comparable analytical results to support the monitoring objective. The
DQO is accomplished through implementation of standard operating procedures and analytical
procedures/methods, including quality assurance measures, quality control samples, and data
evaluation protocols.

Sampling and Analysis Plans (SAPs) for each monitoring activity are included in MWL LTMMP,
Appendices C through G. Results for monitoring activities conducted at the MWL during the
subject reporting period are presented in Chapters 3 through 8.

2.2 Inspection, Maintenance, and Repair Requirements

The primary objective of MWL inspection, maintenance, and repair activities is to ensure that
the ET Cover, other physical controls at the site (e.g., surface-water diversion features and
perimeter security fence), and the monitoring systems (groundwater and vadose zone networks)
perform as designed.

Inspection parameters, specifications, frequency, and repair requirements are detailed in
Chapter 4 of the MWL LTMMP and summarized in Table 2-2. Repair work is initiated, as
needed, based upon the results of the inspections and tracked to completion on the respective
inspection forms. Long-term monitoring inspection checklists/forms are contained in the MWL
LTMMP, Annex |. Results of inspection activities conducted at the MWL in the subject reporting
period are presented in Chapter 9. The following sections provide additional background
information on the MWL ET Cover, inspections and associated maintenance/repairs.
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Table 2-1
Mixed Waste Landfill Monitoring Parameters, Frequencies, and Methods
Monitoring Number
Parameters?/ of
Sampling Constituents Samples Monitoring
Media of Concern Monitoring Frequency? Per Event Monitoring Locations Method® Comments
Air Radon-222 Year 1 — Quarterly 17 10 detectors placed at Track-etch detectors | Samples are time-
Year 2 — Quarterly corners and midpoints of | (at breathing zone weighted average and will
Year 3 — Semiannual perimeter fence height); sampling be collected over a
Year 4 — Semiannual 5 detectors placed on and analysis per 3-month period.
Year 5 and subsequent years — completed cover LTMMP Appendix C | The first quarterly
Annual 2 detectors at monitoring period begins
background locations in January of each year.
Surface Soil | Tritium Annual 4 One sample collected Grab samples of soil | Samples collected from
from each corner of the collected; moisture the MWL ground surface
MWL ET Cover extracted and at the four corners of the
analyzed for tritium ET Cover.
using liquid
scintillation per
LTMMP Appendix G
Vadose VOCs in soil Year 1 — Semiannual 17 Samples collected from 2 | Sampling and MWL-SV01 and MWL-
Zone vapor Year 2 — Semiannual single-port soil-vapor analysis of soil SV02 have a sampling
Year 3 — Semiannual monitoring points vapor per LTMMP port approximately 35 ft
Year 4 and subsequent years — installed through the ET Appendix D below the original ground
Annual Cover (MWL-SV01 and surface. MWL-SVO03,
MWL-SV02) and 3 MWL-SV04, and MWL-
perimeter multi-port SVO05 have sampling ports
FLUTe™ wells (MWL- at depths of approximately
SV03, MWL-SV04, and 50, 100, 200, 300, and
MWL-SV05) 400 ft bgs.
Vadose Moisture Year 1 — Semiannual 171 3 soil-moisture monitoring | Soil-moisture Moisture content in
Zone content Year 2 — Semiannual access tubes monitoring per vadose zone beneath the
beneath the ET | Year 3 and subsequent years — Measurements obtained LTMMP Appendix E | cover is measured using a

Cover

Annual

at 1-ft increments from

4 ft to 25 ft bgs, then 5-ft
increments to total depth
of the access tube

(200 linear ft)

neutron probe to evaluate
moisture infiltration
through the ET Cover.

Refer to footnotes at end of table.
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Table 2-1 (Concluded)
Mixed Waste Landfill Monitoring Parameters, Frequencies, and Methods

April 2017 — March 2018

Monitoring Number
Parameters?/ of
Sampling Constituents Samples Monitoring
Media of Concern Monitoring Frequency? Per Event Monitoring Locations Method® Comments
Groundwater | VOCs, metals®, | Semiannual 4 MWL compliance Sampling and Monitoring wells
tritium, radon, groundwater monitoring analysis of MWL-MW4, MWL-MWS5,
gamma- well network: MWL-BW2, | groundwater and MWL-MW6 retained
emitting MWL-MW7, MWL-MWS8, | samples per for monitoring
radionuclides?, and MWL-MW9 LTMMP Appendix F | groundwater elevation
and gross only.
alpha/beta
activity
Biota — Metals® and Annual Upto4 Variable - ant hills and Grab sampling and If no features are
Surface Soil gamma- (2 each, if | animal burrows on the analysis of surface identified, no samples will
emitting they exist) | MWL ET Cover located soil at animal be collected.
radionuclidesf during ET Cover burrow and/or ant
inspections, if present hill features per
LTMMP Appendix G
Biota — Cover | Gamma- Annual Upto2 Variable - potentially Grab sampling and If no potentially deep-
Vegetation emitting if they deep-rooted vegetation analysis of rooted plants are present,
radionuclides exist overlying former disposal | vegetation, no samples will be
(short list) in areas located during ET including the plant collected.
vegetation Cover inspections, if and root system per
present LTMMP Appendix G
Notes:

aMonitoring parameters and frequency will be reevaluated every five years in the Five-Year Reevaluation Report.

bSampling and Analysis Plans and sampling requirements are provided in appendices of the MWL LTMMP (SNL/NM March 2012).
‘Required metals analyses include cadmium, chromium, nickel, and uranium (SNL/NM March 2012).
dradionuclide results reported for groundwater include americium-241, cesium-137, and cobalt-60.
®Required metals analyses include RCRA metals plus copper, nickel, vanadium, zinc, cobalt, and beryllium (SNL/NM March 2012).
fRadionuclide results reported for biota include cesium-137, cobalt-60, radium-226, thorium-232, uranium-235, and uranium-238.

= Flexible Liner Underground Technologies, Ltd.™

= Long-Term Monitoring and Maintenance Plan.

bgs = Below ground surface.

ET = Evapotranspirative.

FLUTe™

ft = Foot (feet).

LTMMP

MWL = Mixed Waste Landfill.

RCRA = Resource Conservation and Recovery Act.
VOC = Volatile organic compound.
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Table 2-2

Mixed Waste Landfill Inspection, Maintenance, and Repair Requirements

April 2017 — March 2018

MWL System to be Inspected

Inspection Frequency/
Performed by

Inspection Parameters

Maintenance Implementation

Maintenance/
Repair Frequency?

ET Cover Surface
Biology Inspection

(Cover vegetation and signs of
animal activity)

Quarterly until vegetation
is established, annually
thereafter by a staff
biologist?

Vegetation Inventory

Soil augmentations and/or
reseeding

Within 60 days of
discovery of needed

Contiguous areas of no vegetation
>200 ft?

Revegetate barren areas that
exceed prescribed limits

repairs.
Reseeding repairs

Animal intrusion burrows in
excess of 4 inches in diameter

Repair cover system damage
that exceeds prescribed limits

may be delayed to
await the appropriate
growing season.

ET Cover System (Surface) Quatrterly by a field Settlement of cover surface in Repair cover system damage Within 60 days of
technician excess of 6 inches that exceeds prescribed limits discovery of needed
Erosion of cover soil in excess of repairs.
6 inches deep Reseeding repairs
Ponding of water on the ET Cover may be delayed to
surface in excess of 100 ft? await the appropriate
Animal intrusion burrows in growing season.
excess of 4 inches in diameter
Contiguous areas of no vegetation | Revegetate barren areas that Within 60 days of
>200 ft2 ¢ exceed prescribed limits ¢ discovery of needed
repairs.
ET Cover Surface-Water (Storm Quatrterly by a field Channel or sidewall erosion in Repair erosion that exceeds Within 60 days of
water) Drainage Features technician excess of 6 inches deep prescribed limits discovery of needed

Accumulations of sediment in
excess of 6 inches deep or debris
that blocks more than 1/3 of the
channel width

Remove sediment and debris
accumulations that exceed
prescribed limits

repairs.

Soil-Vapor Monitoring Wells, Soil-
Moisture Monitoring Access
Tubes, and Groundwater
Monitoring Wells

Groundwater and
Vadose Zone Network
Components: Field
technician to inspect at
same frequency/time that
monitoring occurs

Concrete pads, stanchions, and
protective casings

Well cover caps and Swagelok®
(or equivalent) dust caps

Monitoring wells and soil-vapor
sampling port labels

Locks

Sampling pumps and tubing

Neutron probe and cable system

Maintain, clean, repair, replace,
re-label, as appropriate

Within 60 days of
discovery of needed
repairs.

Refer to footnotes at end of table.
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Table 2-2 (Concluded)

Mixed Waste Landfill Inspection, Maintenance, and Repair Requirements

April 2017 — March 2018

MWL System to be Inspected

Inspection Frequency/
Performed by

Inspection Parameters

Maintenance Implementation

Maintenance/
Repair Frequency?

ET Cover Physical Controls

Quatrterly by a field
technician

Presence of wind-blown plants
and debris

Remove wind-blown plants and
debris

Within 60 days of
discovery of needed

Condition of fence wires, posts,
gates, gate locks, warning signs,
and survey monuments in the
local area

Repair broken wire sections and
posts, repair/oil gates,
clean/replace locks,
repair/replace warning signs,
clear dirt/debris from
monuments

repairs.

Notes:

aMaintenance/repairs will be performed as necessary, based upon the results of inspections.
bThe transition from quarterly to annual inspections by a staff biologist is based upon meeting successful revegetation criteria as determined by the staff biologist

(SNL/NM March 2012).

°Barren areas exceeding >200 ft?> will not require corrective action after ET Cover vegetation is determined to have met successful revegetation criteria if they are
the result of relatively short-term climate stresses (e.g., severe short-term drought), and the staff biologist determines they will naturally fill in over time. However,
these areas will be noted and tracked during inspections and reviewed annually by the staff biologist to determine whether action is required based upon

comparison to surrounding vegetation.

ET = Evapotranspirative.
ft2 = Square feet.
MWL = Mixed Waste Landfill.
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2.2.1 ET Cover

The ET Cover consists of four main layers: Compacted Subgrade, Biointrusion, Compacted
Native Soil, and Topsoil Layers (Figure 2-1). A thin soil layer was placed on top of the
Biointrusion Layer to fill void space and create an even surface upon which the Native Soil
Layer was constructed. The Subgrade varies in thickness from 0 to 3.3 feet and the combined
average thickness of the overlying ET Cover layers is 5.37 feet. The Topsoil layer was seeded
with native grasses to mitigate surface erosion and promote evapotranspiration. The native
grass species were selected based upon biological assessments of TA-Ill (Sullivan and Knight
1992; Peace et al. November 2004). As shown in Figure 2-1, the as-constructed thickness of
the ET Cover layers exceeds as-designed thicknesses, resulting in a more protective ET Cover.
A conceptual schematic profile of the ET Cover and how it works is provided in Figure 2-2.

The ET Cover surface slopes gently to the west (2 percent slope) and sheds surface-water
runoff to the west and down the side slopes. An engineered drainage swale located immediately
east, north, and south of the ET Cover diverts surface run-on from the east (upgradient) side of
the ET Cover and run-off from the side slopes around the northern and southern ends of the ET
Cover to the west (Figure 2-3). As documented in the June 2017 MWL Annual LTMM Report,
from November 2016 through February 2017 the site access and perimeter road was improved.
The surface of the road was raised, road ditches were installed on each side, and culverts were
installed (SNL/NM June 2017a, Figure 9-1). These improvements provide additional site
drainage control, intercepting surface water and channeling it away from the ET Cover area.

2.2.2 ET Cover Biology Inspection

Cover vegetation monitoring was accomplished in two phases. The first phase of quarterly
inspections by the staff biologist focused on establishing native vegetation on the ET Cover
such that successful revegetation criteria were met as defined in Section 4.1 of the MWL
LTMMP. The August 2014 Biology Inspection was the last quarterly inspection conducted as
part of the first phase. Completion of the first phase initiated transition to the second phase of
annual inspections. The second phase annual inspections are performed near the end of the
growing season (August—September) to determine the coverage of living plants. The staff
biologist documents the flora coverage and signs of animal and insect activity during these
annual inspections.

Damage to cover vegetation that exceeds the criteria listed in Section 4.2.2 of the LTMMP is
noted on the Biology Inspection Checklist/Form and appropriate maintenance/repairs must be
completed within 60 days of the inspection. Reseeding repairs may be delayed until the
appropriate time during the growing season (Table 2-2).

At the end of each reporting year, the staff biologist summarizes the results of the annual
inspection, presents local climate trends, and makes recommendations in a summary Biology
Report included in the Annual LTMM Report (Annex G). The annual Biology Inspection
Checklist/Form is also included in the Annual LTMM Report (Annex F).

2-6



Sandia National Laboratories

April 2017 — March 2018
MWL Annual Long-Term Monitoring & Maintenance Report
Vegetation ol
As Designed ; (Native Grasses) | 7 /i /' As Constructed
(minimum thickness) il '/f £y f N \ [

J ' (average thickness)

A

" o

Topsoil Layer
0.67 feet 1.02 feet ﬁ

2.5 feet 2.85 feet
Total Total
Thickness Thickness
4.17 feet 5.37 feet
0.25 feet
# 1.0 feet 1.25 feet
as needed to e b2 , : -—
create central kSt o T s i e R T
crown and ~ ©  Compacted Subgrade T:"*“'—r 0 to 3.3 feet
2% east-to-west mm—mww
design slope ety b L bR s g s . R R

Original Landfill Surface

Figure 2-1
Schematic Profile of the Mixed Waste Landfill Evapotranspirative Cover Layers
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Figure 2-2
Schematic Profile of the Mixed Waste Landfill Evapotranspirative Cover and How it Works
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Mixed Waste Landfill Engineered Storm-Water Drainage Swale
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2.2.3 ET Cover Surface and Physical Controls Inspection

The ET Cover surface, side slopes, and physical controls (i.e., storm-water drainage

swale, security fence, locks, gates, signs, and survey monuments) are inspected by a field
technician on a quarterly basis. Inspection parameters, specifications, frequency, and required
maintenance/repair activities for the ET Cover are summarized in Table 2-2. Documentation of
animal burrows in excess of 4 inches in diameter and contiguous areas lacking vegetation in
excess of 200 square feet are noted on both the quarterly Cover Inspection and annual Biology
Inspection Checklists/Forms. If inspection item specifications are exceeded, they will be noted
on the Cover Inspection Checklist/Form and appropriate maintenance/repairs will be completed
within 60 days of the inspection. Reseeding repairs may be delayed until the appropriate time
during the growing season (Table 2-2).

224 Monitoring Networks and Sampling Equipment

Groundwater monitoring wells, soil-vapor monitoring wells, soil-moisture monitoring access
tubes, and associated sampling/monitoring equipment are inspected during each monitoring
event (i.e., they are inspected at the same frequency as the required monitoring). All inspection
parameters, specifications, and required maintenance/repair activities are detailed in Table 2-2.
The inspections and any associated maintenance and repair activities are documented on
monitoring network-specific inspection checklists/forms. There is a separate inspection
checklist/form for each of the three monitoring networks and associated sampling/monitoring
equipment.

If conditions are observed that require maintenance, repair, or replacement they will be noted on

the associated Monitoring Network Inspection Checklist/Form and appropriate actions will be
completed within 60 days (Table 2-2).
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3.0 RADON MONITORING RESULTS

This chapter presents radon monitoring activities (i.e., sampling and analysis), analytical
results, and data evaluation in accordance with LTMMP Section 3.2.1 and Appendix C
(SNL/NM March 2012). The monitoring objective is to collect data to evaluate radon gas flux
(i.e., movement of radon-222) to the atmosphere at the MWL. This monitoring provides an
early warning detection system for changing conditions so that timely action can be taken, if
necessary. The trigger level defined in LTMMP Section 5.2.1 applies only to results from the
monitoring stations located along the perimeter security fence (locations RN1 through RN 10).

Radon monitoring field activities are described in Section 3.1, analytical laboratory results and a
discussion of data quality are presented in Section 3.2, and data evaluation requirements and a
comparison of results to the trigger level are presented in Section 3.3. A summary of radon
monitoring activities and results is provided in Section 11.1.

3.1 Radon Sampling Field Activities

This section describes MWL radon monitoring activities conducted in conformance with LTMMP
Appendix C, which describes the procedures, methods, and analytical protocols for deploying,
collecting, and analyzing radon monitoring samples. Monitoring was conducted during four
guarterly periods in calendar year (CY) 2017, fulfilling the LTMMP minimum requirement of
semiannual monitoring. Radon monitoring presented for this April 1, 2017 through March 31,
2018 reporting period covers the CY 2017 period January 1, 2017 through December 31, 2017
due to the time required for laboratory analysis and data review after collection of the October
through December 2017 detectors in early January 2018. The switch back to quarterly
monitoring was made to evaluate the newer radon detectors (Radtrak2®) that were used for the
first time for the July through December 2016 semiannual monitoring period.

The radon air measurements were obtained using alpha-track radon gas detectors
manufactured by radonova (formerly Landauer® Nordic). Radtrak2® detectors were used for
each quarterly monitoring event during CY 2017. Other detectors types, including modified
Radtrak2® and Rapidos® detectors, were also used and deployed with the Radtrak2® detectors
to allow comparison of results. Radon sampling locations are designated as RN1 through RN17
and are shown in Figure 3-1. Locations RN1 through RN10 are located on the perimeter
security fence and are the compliance locations to which the trigger level applies. Locations
RN11 through RN15 are located on the ET Cover surface directly above pits and trenches with
known sealed radium-226 sources. Radon is generated by the decay of radium-226, so results
from these locations provide an early warning if sealed sources degrade. Locations RN16 and
RN17 are background locations established away from the MWL, but in the general vicinity.
Table 3-1 presents the detector type, dates of deployment and collection, location number,
average radon air concentrations in picocuries per liter (pCi/L) for each three-month period, and
the CY 2017 range of radon air concentrations for each detector type.
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Table 3-1

Summary of Radon Results
Mixed Waste Landfill Air Monitoring
Calendar Year 2017

April 2017 — March 2018

Deployment 18T 2nd 3rd 4th
Period Quarter Quarter Quarter Quarter
Detector
DepIIDant?ent 4-Jan-17 3-Apr-17 5-Jul-17 2-Oct-17 Cife"ngdeaff\(zzrsgg;
Detector
Collection 3-Apr-17 5-Jul-17 2-Oct-17 2-Jan-18 Trigger
Date Level
(pCilL)
Detector Type
Sample o o Modified I
Location? Radtrak2® | Radtrak2® | Rapidos® | Radtrak2® | Rapidos® RMOd'f'ed® Radtrak2® | Rapidos® MOd'f'ed® Radtrakz® Radtrak2® Rapidos®
adtrak2 Radtrak2 Range Range Range
Time-Weighted Average Radon Air Concentration (pCi/L)
RN1 <04 <04 0.14 <04 0.19 <05 <04 0.46 0.5 <04 <05-0.5 0.14 - 0.46 4
RN2 <04 <04 0.11 <04 0.16 <05 <04 0.27 0.6 <04 <05-0.6 0.11-0.27 4
RN3 <04 <04 0.14 0.6 0.22 <05 0.5 0.43 0.9 <0.4-0.6 <05-0.9 0.14-0.43 4
RN4 <04 <04 <0.08 <04 0.24 <05 0.4 0.38 <0.8 <04-04 <05-<0.8 <0.08-0.38 4
RN5 <04 <04 0.16 <04 NRP 0.9 <04 0.27 <0.8 <04 <0.8-0.9 0.16 - 0.27 4
RN6 <04 <04 0.11 <04 0.24 <0.8 0.5 0.32 <0.8 <0.4-05 <0.8 0.11-0.32 4
RN7 <04 <04 0.14 <04 0.38 <05 <04 0.35 1.3 <04 <05-13 0.14-0.38 4
RN8 <04 <04 0.08 <04 <0.16 0.7 <04 0.32 0.9 <04 0.7-0.9 0.08-0.32 4
RN9 <04 <0.4 0.14 <0.4 0.24 <05 0.4 0.27 <0.8 <04-04 <05-<0.8 0.14 - 0.27 4
RN10 <04 <04 <0.08 <04 <0.16 0.6 0.5 0.24 0.8 <04-05 0.6-0.8 <0.08-0.24 4
RN11 <04 <04 <0.08 <04 0.19 0.6 0.4 0.30 <05 <04-04 <0.5-0.6 < 0.08-0.30 NA
RN12 <04 <04 0.11 <04 0.16 0.6 <04 0.43 <0.8 <04 0.6-<0.8 0.11-0.43 NA
RN13 <04 <04 0.11 <04 <0.16 <05 <04 0.38 0.7 <04 <05-0.7 0.11-0.38 NA
RN14 <04 <04 0.11 <04 <0.16 <05 0.5 0.30 0.6 <0.4-05 <0.5-0.6 0.11-0.30 NA
RN15 <04 <04 0.14 <04 0.14 0.6 <04 0.30 <0.8 <04 0.6-<0.8 0.14-0.30 NA
RN16 <04 <04 0.11 <04 0.19 <05 <04 0.41 <0.8 <04 <05-<0.8 0.11-041 NA
RN17 <04 <0.4 0.11 <0.4 0.19 1.0 <0.4 0.27 0.9 <04 09-1.0 0.11-0.27 NA
RNTB <04 <04 <0.08 <04 0.16 <05 <04 1.3 <0.8 <04 <05-<0.8 <0.08-1.3 NA
Notes:

aBolded sample locations are the compliance locations where the trigger level of 4 pCi/L applies.
5No result (NR) due to a defect in the detector plastic.

NA = Not applicable.
pCi/L = Picocuries per liter.
RNTB = Trip blank.
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Radon monitoring results are reviewed and evaluated by an SNL/NM radiological subject matter
expert (SME) and documented in a data evaluation memorandum. These reports are provided
in Annex A and include the corresponding laboratory data sheets, Analysis Request/Chain-of-
Custody forms (AR/COCs), and a map showing all monitoring locations.

As discussed in the June 2017 MWL Annual LTMM Report, Landauer® Nordic phased out the
older Radtrak® detectors that had been deployed from January 2014 through June 2016. The
new Radtrak2® detectors were deployed for the first time for the July through December 2016
semiannual monitoring period. The Radtrak2® results (time-weighted average radon air
concentration in pCi/L) for the July through December 2016 monitoring event were lower at alll
monitoring locations (RN1 through RN17) when compared to the values obtained during the
January through June 2016 monitoring event using the Radtrak® detectors. In 2017, an
investigation was initiated to determine why the new Radtrak2® detector results were
consistently lower, and the monitoring frequency was changed back to quarterly to allow for
more data to be collected and the evaluation of different detectors. This investigation is briefly
summarized below.

After receipt of the July through December 2016 Radtrak2® results in early 2017, discussions
with the detector manufacturer were initiated to determine why Radtrak2® results were
consistently lower than the previous Radtrak® results. Landauer® Nordic first suggested using
the more sensitive Rapidos® detectors, considering the generally low (i.e., equivalent to
background) concentrations measured at the site during previous quarterly and semiannual
monitoring events. Rapidos® detectors were not initially selected for monitoring because they
can only be deployed for three months, and radon monitoring had already transitioned to
semiannual (i.e., six-month) duration.

Monitoring was transitioned back to quarterly monitoring with collection of the Radtrak2®
detectors and deployment of a Radtrak2® and Rapidos® pair at all locations on April 3, 2017.
After this dual deployment of the Radtrak2® and Rapidos® detectors, Landauer® Nordic followed
up with correspondence on April 10, 2017 clarifying the new Radtrak2® detectors are designed
to have a longer diffusion time than the older Radtrak® detectors, preventing thoron (a decay
product of thorium with a half-life of just 56 seconds) from entering the detector and being
measured. Measurement of thoron is not part of the monitoring objective. Based on the
additional information, the investigation concluded with three sets of detectors deployed for the
last two quarters of CY 2017 at all locations. For the July through September and October
through December 2017 monitoring periods, the following three detectors were deployed at
each location.

« Radtrak2® detectors modified with holes and paper filters to emulate original
Radtrak® detectors that measure both radon and thoron

o Radtrak2® detectors (unmodified) that measure only radon

o Rapidos® detectors that measure only radon but have the lowest detection limit for
a three-month monitoring period

The results of CY 2017 radon monitoring and the conclusions of the investigation of various
radon detectors are summarized in Section 3.2.1.
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3.1.1 Radon Monitoring Detector Deployment and Collection

The radon detectors were deployed and collected on a quarterly schedule in CY 2017 at the 17
sampling locations as shown in Table 3-1 and Figure 3-1. The following detectors were
deployed for each quarter:

January-March 2017: Radtrak2®

April-June 2017: Radtrak2® and Rapidos®

July-September 2017: Radtrak2®, Rapidos®, and modified Radtrak2®
October-December 2017: Radtrak2®, Rapidos®, and modified Radtrak2®

During the months between deployment and collection, inspections were conducted to ensure
the deployed detectors and associated protective housing were in good condition. All detectors
were found in good condition during the monitoring period and at the times of collection. Minor
maintenance to remove spider webs and maintain the protective housing at each monitoring
location was performed at the time of the inspections. Deployment/collection and monthly
inspection forms are included in Annex A.

3.1.2 Field Quality Control

Field quality control (QC) measures associated with each monitoring period include two types

of samples, one field control sample (trip blank) and two field background samples for each
detector type deployed per monitoring period. The trip blank sample is used to confirm detectors
were not contaminated during storage and shipment to the analytical laboratory. Two field
background samples (RN16 and RN17) are collected at areas outside of the MWL, but within
TA-III, to confirm natural radon activities in the vicinity of the MWL (Figure 3-1). The two field
background sample results are compared to the sample detectors results from immediately
above the disposal areas (RN11 through RN15) and around the perimeter (RN1 through RN10).

3.1.3 Waste Management

No waste is generated during radon monitoring field activities.

3.2 Laboratory Results

This section summarizes radon air monitoring results for CY 2017. The detectors were
submitted to radonova (formerly Landauer® Nordic) for analysis. Analytical laboratory reports,
including the analytical method, dates of analyses, and contract verification reviews are filed in
the SNL/NM Record Center.

3.21 Environmental Sample Results

The compiled quarterly monitoring results are presented in Table 3-1. The CY 2017 range of
results for all detectors was <0.08 to 1.3 pCi/L. The range for all background location results
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was 0.11 to 1.0 pCi/L. No sample locations exceeded the trigger level of 4 pCi/L and all results
confirm low levels of radon consistent with natural background levels and historical results.

As summarized in Section 3.1 and Table 3-1, various detectors were deployed at each
monitoring location during the CY 2017 monitoring quarters to investigate the lower values
measured by the Radtrak2® detectors during the July through December 2016 monitoring
period. As anticipated, the results for the modified Radtrak2® detectors, which measure both
radon and thoron, showed a slightly higher range (<0.5 to 1.3 pCi/L) relative to the Rapidos®
(<0.08 to 0.46 pCi/L) and Radtrak2® (<0.4 to 0.6 pCi/L) detectors that measure only radon
(combined range = <0.08 to 0.6). These slightly higher results are consistent with results

from January 2014 through June 2016 obtained using the original Radtrak® detectors (<0.3 to
1.4 pCi/L), which also measure radon and thoron. These data sets confirm that the slightly
higher historical results are due to the measurement of both radon and thoron, and the cause of
the lower results using the newer Radtrak2® detectors is due to the fact that they measure only
radon. All radon monitoring results for the MWL indicate very low radon activity consistent with
background levels.

Based on the evaluation of MWL radon monitoring results (January 2014 through December
2017), monitoring will proceed in CY 2018 using the Radtrak2® detectors at a semiannual
frequency. Based on the CY 2017 detector investigation, the Radtrak2® detectors will accurately
measure radon activity over a six-month period and identify any changes in radon activity. Using
an alpha-track detector that measures only radon-222 is an improvement that is consistent

with the MWL radon monitoring DQOs and monitoring objective (SNL/NM March 2012). The
Radtrak2® detector sensitivity will also increase with a longer monitoring period of six months
(semiannual duration) versus three months (quarterly duration), providing a lower detection limit.

3.2.2 Field Quality Control Sample Results

Trip blanks for each detector type (designated as RNTB in Table 3-1) were submitted with

the detectors collected at the end of each quarterly sampling period. The trip blank results
confirmed there was no contamination during storage and shipment of detectors RN1 through
RN17. However, the Rapidos® trip blank detector result for the October through December 2017
monitoring period, although a low value (1.3 pCi/L), was unusually high for a TB detector. Past
trip blank results have been consistently very low detections or non-detects. Upon further
investigation, the Rapidos® detector used for RNTB was a detector that was received from the
laboratory in March 2017 and stored in a sealed plastic bag at the Environmental Resources
Field Office (ERFO). If the RNTB result is recalculated for the longer exposure period

(i.e., 9-month period from March 2017 through December 2017, assuming the plastic bag was
not sealed properly) it would be approximately 0.14 pCi/L, which is consistent with past RNTB
results. Another explanation could be the detector supplied by the laboratory was exposed prior
to receipt at SNL/NM. Regardless, there was no adverse impact as the other two trip blank
detectors provided representative results and all results from the 17 monitoring locations are
consistent with historical results.

The two field background sample results (RN16 and RN17) for each quarterly period are
compared to the quarterly sample results for detectors RN1 through RN15. These background
sample results confirm radon activities in air at the MWL are equivalent to background
conditions.
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3.2.3 Data Quality

There was one data quality issue associated with the July through September monitoring
period. No radon result was reported for location RN5 for the Rapidos® detector due to a
manufacturer defect in the plastic of the detector, which was identified at the laboratory after the
detector was returned for analysis. The defect did not adversely affect data quality because two
other detectors were deployed at this location and provided valid results. All other data were
acceptable and met the DQOs. The contract verification reviews for each monitoring period is
included in Annex A.

3.24 Variances

There were no variances from the LTMMP radon monitoring requirements.

3.3 Data Evaluation and Monitoring Trigger Level

The trigger level for radon in air is 4 pCi/L (time-weighted average), which applies to detectors
RN1 through RN10 located on the perimeter fence. The trigger level of 4 pCi/L is the same

as the U.S. Environmental Protection Agency (EPA)-recommended action level for radon in
households. There was no exceedance of the 4 pCi/L trigger level at any of the radon sampling
locations during CY 2017.
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4.0 TRITIUM SURFACE SOIL MONITORING RESULTS

This chapter presents monitoring field activities and results for tritium in surface soil

(i.e., sampling and analysis), analytical results, and data evaluation in accordance with LTMMP
Section 3.3 and Appendix G (SNL/NM March 2012). The monitoring objective is to collect

data to evaluate tritium flux (i.e., movement) to the atmosphere from soil moisture in surface
soil at the MWL. This monitoring provides an early warning detection system for changing
conditions so that timely action can be taken, if necessary. Results are compared to the trigger
level defined in LTMMP Section 5.2.2.1.

Tritium surface soil monitoring field activities are described in Section 4.1 and analytical
laboratory results and a discussion of data quality are presented in Section 4.2. Data evaluation
and a comparison of results to the trigger level are presented in Section 4.3. A summary of
tritium surface soil monitoring activities and results is provided in Section 11.1.

4.1 Tritium Surface Soil Sampling Field Activities

This section describes activities conducted in conformance with LTMMP Appendix G, which
describes the procedures, methods, and analytical protocols for collecting and analyzing tritium
surface soil samples. The August 2017 results are presented in the following sections.

Surface soil samples were collected at the four ET Cover corner monitoring locations on
August 30, 2017 fulfilling the annual monitoring requirement (Figure 4-1). Samples were
collected during the New Mexico monsoon season to ensure adequate soil moisture for
analysis.

Monitoring results are reviewed and evaluated by an SNL/NM radiological SME. Annex B
contains the data evaluation memorandum prepared by the radiological SME, data validation
contract verification reviews, and AR/COC forms.

4.1.1 Field Quality Control

A field QC sample (duplicate soil sample) was collected as part of the August 30, 2017 tritium
sampling event in accordance with the Tritium and Biota SAP (Appendix G, Table G-4.2-1 of
the LTMMP), which requires that one duplicate sample pair be collected for every twenty
environmental samples. The environmental-duplicate sample pair for the August 2017 sampling
event was collected at the southwest corner of the ET Cover, tritium monitoring location

MWL TS-2SW (Figure 4-1).
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Figure 4-1

Mixed Waste Landfill Tritium Surface Soil Sampling Locations
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4.1.2 Waste Management

Waste generated during sampling activities included personal protective equipment (PPE)

(i.e., gloves) and decontamination wipes. Waste was managed in accordance with all applicable
requirements. Analytical data collected from the sampling event was used to characterize the
waste; it was determined to be non-hazardous and non-radioactive and was managed as solid
waste.

4.2 Laboratory Results

Soil samples and field QC samples were submitted to GEL Laboratories, LLC. (GEL) for
analyses. Samples were analyzed by liquid scintillation analysis, in accordance with EPA
Method 906.0. Tritium activity is measured in water extracted from the soil sample, so analytical
results are sensitive to in-situ moisture content. Analytical results that are below the minimum
detectable activity (MDA) are qualified with a “U” and are designated as below the detection
level. Analytical laboratory reports, including certificates of analyses, analytical methods, sample
results, dates of analyses, results of QC analyses, and data validation reports are filed in the
SNL/NM Record Center.

4.2.1 Environmental Sample Results

Table 4-1 summarizes the tritium surface soil results for the August 2017 sampling event.
Reported tritium activities for all samples were very low, below the MDA. All samples had good
soil moisture content, ranging from 6 to 9 percent by mass, and the MDA ranged from 183 pCi/L
(northwest ET Cover corner location, MWL TS-2NW) to 228 pCi/L (northeast ET Cover corner
location, MWL TS-2NE). The results are consistent with the August 2016 results and historical
results, which are characterized by low activity detections and non-detects. All results are below
the trigger level of 20,000 pCi/L

4.2.2 Field Quality Control Sample Results

The relative percent difference (RPD) between the environmental sample and corresponding
duplicate results is calculated using the following formula.

RPD = R, - R| x 100
[(R: + Rz)/ 2]
where: Ri1 = Analysis result.
R2 = Duplicate analysis result.

Tritium was not detected above the MDA in the environmental-duplicate sample pair; therefore,
an RPD value was not calculated.
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Table 4-1
Summary of Tritium Results (EPA Method 906.0%)
Mixed Waste Landfill Surface Soil Monitoring

August 2017
Result Percent Soil MDA Laboratory | Validation

Samp|e (pCI/L) Moisture (pCI/L) Qualifierb Qualifierb Trigger Level

Location August 2017 (pCi/L)
MWL TS-2NW 6.07 £ 105 6.96 183 9) BD
MWL TS-2SW 51.8 £133 8.61 227 U BD
MWL TS-2SW 195 + 141 9.28 228 u BD 20,000
(Duplicate)
MWL TS-2SE 201 + 140 8.83 227 U BD
MWL TS-2NE 191 +£141 6.88 228 9) BD

Notes:

au.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods,” SW-846, 3rd edition.
bLaboratory/Validation Qualifier
Laboratory Qualifier
U = Analyte activity is below the detection limit.
Validation Qualifier
BD = Result that is not statistically different from zero.
EPA = U.S. Environmental Protection Agency.
MDA = Minimum detectable activity.
MWL = Mixed Waste Landfill.
pCi/L = Picocuries per liter.

4.2.3 Laboratory Quality Control and Data Quality

Internal laboratory QC samples were analyzed concurrently with all environmental samples in
accordance with laboratory procedures and EPA methods. These included laboratory control
samples, method blanks, and matrix spike samples. The results were used to evaluate potential
contamination associated with the laboratory analytical process and to determine the accuracy
and precision of the analytical methods. All radiochemical data were reviewed and qualified in
accordance with SNL/NM Administrative Operating Procedure (AOP) AOP 00-03, “Data
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2017b).

Based upon data validation and review criteria, all tritium results were determined acceptable
and met the DQOs. Reported QC sample results comply with analytical method and laboratory
procedure requirements. Data validation and contract verification reviews are provided in
Annex B.

424 Variances

There were no variances from the LTMMP tritium monitoring requirements.
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4.3 Data Evaluation and Monitoring Trigger Level

The trigger level for tritium as measured in soil moisture from surface soil samples is
20,000 pCi/L, as specified in LTMMP Section 5.2.2.1 (SNL/NM March 2012). No August 2017
sample results exceeded the trigger level.

Tritium surface soil sampling has been conducted at the MWL since August 1985 at various
locations around the MWL perimeter. The tritium sampling being performed under the LTMMP is
a continuation of this monitoring effort. Historical tritium data from 1985 through1999 did not go
through the same rigorous data quality review process as data collected since June 2000, but
the earlier data do provide useful information regarding tritium levels over time.

Trend plots are not presented in this Annual LTMM Report because the factors that affect tritium
results in surface soil samples at these very low activities (e.g., soil-moisture content and
barometric conditions) overwhelm the subtle changes in actual, measurable tritium flux. The
data collected in August 2017 are consistent with historical data and reflect tritium activity at
very low levels that are close to or below the laboratory MDA. Given the mobility of tritium, the
results indicate no new releases from the disposal areas.
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5.0 SOIL-VAPOR MONITORING RESULTS

This chapter presents soil-vapor monitoring activities (i.e., sampling and analysis), analytical
results, and data evaluation in accordance with LTMMP Sections 3.4.1 and Appendix D
(SNL/NM March 2012). The soil-vapor monitoring objective is to provide spatial and

temporal concentration data for volatile organic compounds (VOCSs) in the soil vapor at

various depths throughout the approximately 500-foot-thick vadose zone beneath the MWL
(i.e., unsaturated soil and sediments above the Regional Aquifer). These monitoring data serve
as an early warning detection system for the protection of groundwater so that timely action can
be taken, if necessary. Results from the deepest sampling ports of the deepest soil-vapor wells
are compared to trigger levels defined in LTMMP Section 5.2.3.1.

Soil-vapor monitoring field activities are described in Section 5.1, analytical laboratory

results and a discussion of data quality are presented in Section 5.2, and data evaluation and
comparison of results to monitoring trigger levels are presented in Section 5.3. A summary of
soil-vapor monitoring activities and results is provided in Section 11.1.

5.1 Soil-Vapor Sampling Field Activities

This section describes soil-vapor monitoring activities conducted at the MWL in conformance
with the MWL Soil-Vapor SAP, LTMMP Appendix D, which describes the procedures,
methods, and analytical protocols for collecting and analyzing soil-vapor samples. Field forms
and documentation that address calibration of equipment, well evacuation, purge volumes, and
vacuum pressure readings for each sample container are provided in Annex C.

MWL-SV01 and MWL-SV02 are single-sampling-port wells installed through the ET Cover; each
has one sampling port at depths of 42.5 and 41.5 feet below ground surface (ft bgs),
respectively. MWL-SV03, MWL-SV04, and MWL-SVO05 are Flexible Liner Underground
Technology, Ltd.™ (FLUTe™) multi-sampling-port wells. Each has 5 sampling ports at depths of
approximately 50, 100, 200, 300, 400 ft bgs. These FLUTe™ multi-sampling port wells are
installed around the ET Cover perimeter as shown in Figure 5-1.

Two soil-vapor monitoring events were conducted during the April 1, 2017 through March 31,
2018 reporting period fulfilling the LTMMP semiannual monitoring requirement. The two soil-
vapor monitoring events are described as follows.

o The first sampling event was conducted on May 30, 2017. Soil-vapor samples
were collected from all monitoring well sampling ports. Duplicate samples were
collected from two MWL-SV03 sampling ports (200 and 400 ft bgs ports).

e The second sampling event was conducted on October 26, 2017. Soil-vapor
samples were collected from all monitoring wells and duplicate samples were
collected from the single sampling ports at MWL-SVO0L1 (42.5 ft bgs) and
MWL-SV02 sampling port (41.5 ft bgs).
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Mixed Waste Landfill Soil-Vapor Monitoring Well Locations
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5.1.1 Well Purging

Purging removes stagnant air from each sampling port and associated sample tubing, and
draws representative soil vapor from the soil/sediment pore space surrounding the sampling
port in the subsurface. All wells were purged to remove a minimum of three tubing volumes of
air, and until VOC levels stabilized (i.e., 3 photoionization detector [PID] measurements after
purging 3 tubing volumes within plus or minus 10 percent), in accordance with procedures
described in field operating procedure FOP 08-22, “Soil-Vapor Sampling” (SNL/NM October
2016) and LTMMP Appendix D. All wells were purged using a dedicated MWL vacuum pump.
Real time continuous VOC screening was performed with a PID to determine stabilization during
the purging process.

5.1.2 Field Quality Control

Field QC samples include duplicate samples (minimum of two per semiannual monitoring event)
and field blank samples. Field QC samples were submitted for analysis with the soil-vapor
samples and analytical results are presented in Section 5.2.2 and Annex C. Two environmental-
duplicate sample pairs were collected from each sampling port selected for the collection of
duplicate samples. The environmental-duplicate sample pairs were collected simultaneously
using a split-stream sampling manifold system (i.e., the duplicate samples were collected at the
same time) to reduce variability caused by time and/or sampling mechanics.

Field blank samples were prepared in the field during sampling activities by collecting an ultra-
pure grade nitrogen gas sample at each monitoring well. Results were used to assess whether
contamination of the samples may have resulted from ambient field conditions and/or during
shipment and analysis at the laboratory.

The field QC sampling protocol for the May and October 2017 sampling events included

the collection of an environmental-duplicate sample pair from the sampling ports located at
200 ft bgs and 400 ft bgs at monitoring well MWL-SV03 in May, and the sampling ports located
at 42.5 ft bgs and 41.5 ft bgs at monitoring wells MWL-SV01 and MWL-SV02, respectively, in
October. A total of five QC field blank samples were submitted for analysis for each of the
events. Field QC sample results are presented in Section 5.2.2.

5.1.3 Waste Management

A small volume of solid waste (e.g., PPE that does not come into contact with contaminants)
was generated during the two soil-vapor monitoring events. This waste was combined with solid
waste generated during groundwater monitoring activities and managed as non-hazardous solid
waste as described in Section 7.1.3.

5.2 Laboratory Results and Trigger Level Evaluation

Environmental and field QC soil-vapor samples were submitted to Test America Laboratories,

Inc. for analyses. Samples were analyzed in accordance with EPA Method TO-15. Analytical
laboratory reports, including certificates of analyses, analytical methods, method detection limits
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(MDLs), reporting limits (RLs), dates of analyses, and data validation reports are filed in the
SNL/NM Record Center.

As defined in the LTMMP Section 5.2.3.1 (SNL/NM March 2012), trigger levels for VOCs in
soil vapor are 20 parts per million by volume (ppmv) for tetrachloroethene (PCE), 20 ppmv for
trichloroethene (TCE), and 25 ppmv for Total VOCs (i.e., the sum of validated detected VOC
concentrations). The trigger levels apply only to samples collected from the deepest sampling
port (i.e., 400 ft bgs port) in each of the three FLUTe™ multi-port soil-vapor monitoring wells
(MWL-SV03, MWL-SV04, and MWL-SVO05).

All VOC concentrations for the three deepest sampling ports are well below the trigger

levels. The PCE maximum concentration was 0.390 ppmv from the May MWL-SV03-400
environmental sample. The TCE maximum concentration was 0.250 ppmv from the May
MWL-SV03-400 duplicate sample. The maximum Total VOCs concentration was 0.69654 ppmv
from the May MWL-SV03-400 environmental sample.

5.2.1 Environmental Sample Results
This section summarizes soil-vapor monitoring results for the April 1, 2017 through March 31,
2018 reporting period. A summary of compounds detected in each semiannual event is provided

below, and a summary of historical data (i.e., soil-vapor results collected since implementation
of the LTMMP in January 2014) is presented in Section 5.3.

First Sampling Event — May 30, 2017

A total of 27 compounds were detected above laboratory MDLs in May 2017 samples. All of
these VOCs were also detected in the October samples except benzene,
bromodichloromethane, bromoform, 2-hexanone, 1,1,2-trichloroethane, and vinyl acetate.

Acetone 2-Hexanone

Benzene Methylene Chloride
Bromodichloromethane Tetrachloroethene
Bromoform Toluene

2-Butanone 1,1,2-Trichloro-1,2,2-trifluoroethane
Carbon Disulfide 1,1,1-Trichloroethane
Carbon Tetrachloride 1,1,2-Trichloroethane
Chloroform Trichloroethene
Chloromethane Trichlorofluoromethane
Dichlorodifluoromethane 1,2,4-Trimethylbenzene
1,1-Dichloroethane Vinyl acetate
1,1-Dichloroethene m, p-Xylene
cis-1,2-Dichloroethene 0-Xylene

Ethyl benzene
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PCE and TCE are the primary VOCs of concern, exhibit the highest concentrations, and
were reported at low concentrations in all environmental samples from all sampling ports. PCE
was detected at concentrations ranging from 0.044 ppmv (MWL-SV05-50) to 0.390 ppmv
(MWL-SV03-400). TCE concentrations ranged from 0.049 (MWL-SV05-50) to 0.250 ppmv
(MWL-SV03-200 and MWL-SV03-400, duplicate sample). Total VOCs concentrations ranged
from 0.232861 ppmv (MWL-SV04-50) to 0.78555 ppmv (MWL-SV03-200, duplicate sample).
Other VOCs detected in all monitoring well sampling ports, generally at lower concentrations,
include chloroform; dichlorodifluoromethane; 1,1-dichloroethane; 1,1-dichloroethene;
cis-1,2-dichloroethene; 1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; and
trichlorofluoromethane. The two highest sample port VOC concentrations were both PCE
results: 0.390 ppmv (MWL-SV03-400) and 0.300 ppmv (MWL-SV01-42.5).

For the May 2017 results from the three deepest sampling ports of MWL-SV03, MWL-SV04,
and MWL-SVO05, PCE concentrations ranged from 0.100 ppmv (MWL-SV04-400 and
MWL-SV05-400) to 0.390 ppmv (MWL-SV03-400). TCE concentrations ranged from

0.085 ppmv (MWL-SV04-400) to 0.250 ppmv (MWL-SV03-400, duplicate sample). Total
VOCs concentrations ranged from 0.29962 ppmv (MWL-SV05-400) to 0.69654 ppmv
(MWL-SV03-400).

Second Sampling Event — October 26, 2017

A total of 22 compounds were detected above laboratory MDLs in October 2017 samples. All of
these VOCs were also detected in the May samples except 1,3,5-trimethylbenzene.

Acetone Methylene Chloride
2-Butanone Tetrachloroethene
Carbon Disulfide Toluene

Carbon Tetrachloride 1,1,2-Trichloro-1,2,2-trifluoroethane
Chloroform 1,1,1-Trichloroethane
Chloromethane Trichloroethene
Dichlorodifluoromethane Trichlorofluoromethane
1,1-Dichloroethane 1,2,4-Trimethylbenzene
1,1-Dichloroethene 1,3,5-Trimethylbenzene
cis-1,2-Dichloroethene m, p-Xylene

Ethyl benzene 0-Xylene

PCE and TCE exhibited the highest concentrations, and were reported in all environmental
samples from all sampling ports. PCE was detected at concentrations ranging from 0.021 ppmv
(MWL-SV05-50) to 0.420 ppmv (MWL-SV01-42.5, duplicate sample). TCE concentrations
ranged from 0.042 ppmv (MWL-SV05-50) to 0.230 ppmv (MWL-SV03-200 and MWL-SVO03-
400). Total VOCs concentrations ranged from 0.25573 ppmv (MWL-SV04-50) to 0.89810 ppmv
(MWL-SV01-42.5, duplicate sample). Other VOCs detected in all monitoring wells, generally at
lower concentrations include chloroform, dichlorodifluoromethane; 1,1-dichloroethane;
1,1-dichloroethene; 1,1,2-trichloro-1,2,2-trifluoroethane; 1,1,1-trichloroethane; and
trichlorofluoromethane. The two highest sample port VOC concentrations were both PCE
results: 0.420 and 0.340 ppmv (MWL-SV01-42.5, duplicate sample and environmental sample,
respectively) and 0.310 ppmv (MWL-SV03-400).
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For the October 2017 results from the three deepest sampling ports of MWL-SV03, MWL-SV04,
and MWL-SVO05, PCE concentrations ranged from 0.092 ppmv (MWL-SV05-400) to 0.310 ppmv
(MWL-SV03-400). TCE concentrations ranged from 0.081 ppmv (MWL-SV04-400) to

0.230 ppmv (MWL-SV03-400). Total VOCs concentrations ranged from 0.29543 ppmv
(MWL-SV05-400) to 0.62930 ppmv (MWL-SV03-400).

Tables 5-1 and 5-2 (provided at the end of this chapter) summarize detected VOCs results for
the May 2017 and October 2017 sampling events, respectively.

5.2.2 Field Quality Control Sample Results

As described in Section 5.1.2, the field QC sampling protocol for the May and October 2017
sampling events included the collection and analysis of environmental-duplicate sample pairs
and field blank samples. Field QC sample results met the sampling DQOs and validated the
field sampling procedures and protocol. The analytical results for each field QC sample type are
presented in this section.

Table 5-3 summarizes results of environmental-duplicate sample pair analyses and the
calculated RPD values for the May and October 2017 sample pairs. An RPD was calculated
when compounds were reported in both environmental and duplicate samples at concentrations
greater than or equal to five times the RL. The environmental-duplicate sample pair results and
QC field blank results are summarized below.

First Sampling Event — May 30, 2017

The two environmental-duplicate sample pairs collected during the May sampling event were
analyzed for all analytical parameters. The calculated RPDs show good agreement for the May
environmental-duplicate sample pairs, ranging from less than 1 to 14. An RPD of 50 or less
demonstrates acceptable precision of the sampling and analytical processes as previously
demonstrated during soil-vapor monitoring at the SNL/NM Chemical Waste Landfill (NMED
October 2009 and subsequent revisions).

A total of five field blank samples were submitted for analysis with the May 2017 environmental
samples. VOCs detected in field blank samples included acetone (3 samples), benzene

(1 sample), carbon disulfide (1 sample), dichlorodifluoromethane (1 sample), methylene chloride
(1 sample), toluene (2 samples), and trichlorofluoromethane (1 sample). No corrective action
was required for dichlorodifluoromethane or trichlorofluoromethane since these compounds
were detected in associated environmental samples at concentrations greater than five times
the field blank concentration. Acetone, benzene, carbon disulfide, methylene chloride, and
toluene were qualified as not detected during data validation for environmental samples from
MWL-SV01, MWL-SV02, MWL-SV03, and MWL-SVO05 since these compounds were reported at
concentrations less than the laboratory practical quantitation limit (PQL).
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Table 5-3

Summary of Duplicate Samples
Mixed Waste Landfill Soil-Vapor Monitoring
May and October 2017

April 2017 — March 2018

Environmental Duplicate Sample
Sample (Ry) (R2) RPD?

Well ID/Parameter (ppbv) (%)
May 2017 Environmental-Duplicate Sample Pair Results
MWL-SV03-200
Dichlorodifluoromethane 51 55 8
1,1-Dichloroethane 7.9 7.9 <1
1,1-Dichloroethene 33 33 <1
Tetrachloroethene 210 210 <1
1,1,2-Trichloro-1,2,2-trifluoroethane 170 170 <1
Trichloroethene 240 250 4
Trichlorofluoromethane 38 38 <1
MWL-SV03-400
1,1-Dichloroethene 21 22 5
Tetrachloroethene 390 340 14
1,1,2-Trichloro-1,2,2-trifluoroethane 28 29 4
Trichloroethene 230 250 8
October 2017 Environmental-Duplicate Sample Pair Results
MWL-SV01-42.5
Chloroform 14 14 <1
Dichlorodifluoromethane 84 84 <1
Tetrachloroethene 340 420 21
1,1,2-Trichloro-1,2,2-trifluoroethane 67 72 7
1,1,1-Trichloroethane 34 37 8
Trichloroethene 74 86 15
Trichlorofluoromethane 160 170 6
MWL-SV02-41.5
Dichlorodifluoromethane 80 78 3
Tetrachloroethene 69 72 4
1,1,2-Trichloro-1,2,2-trifluoroethane 49 50 2
1,1,1-Trichloroethane 72 74 3
Trichloroethene 65 67 3
Trichlorofluoromethane 300 310 3

Notes:

aRPD = Relative percent difference is calculated with the following equation and rounded to nearest whole number.

RPD R, |
[(R: + R2)/ 2]
where: R: = Analysis result.
R2 = Duplicate analysis result.
ppbv = Parts per billion by volume basis.
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Second Sampling Event — October 26, 2017

The two environmental-duplicate sample pairs collected during the October sampling event
were analyzed for all analytical parameters. The calculated RPDs show good agreement for the
October environmental-duplicate sample pairs. The RPD values ranged from less than 1 to 21.

A total of five field blank samples were submitted for analysis with the October 2017 samples.
VOCs detected in the field blank samples included acetone (3 samples), benzene (5 samples)
chloromethane (1 sample), methylene chloride (2 samples), PCE (3 samples), toluene

(2 samples), and TCE (2 samples). No corrective action was required for PCE or TCE since
these compounds were detected in associated environmental samples at concentrations greater
than five times the field blank concentration. Acetone, benzene, chloromethane, methylene
chloride, and toluene were qualified as not detected during data validation for various
environmental samples from all monitoring wells since these compounds were reported at
concentrations less than the PQL.

5.2.3 Laboratory Quality Control and Data Quality

Internal laboratory QC samples were analyzed concurrently with all environmental samples

in accordance with laboratory procedures and EPA methods. These samples included
laboratory control samples, method blanks, matrix spike and matrix spike duplicate samples,
surrogate spikes samples, and replicate samples. The results were used to evaluate potential
contamination associated with the laboratory analytical process and to determine the accuracy
and precision of the analytical methods. There were no issues associated with laboratory QC
samples for the May and October sampling events. All laboratory control sample results for both
sampling events met the accuracy (i.e., % recovery) requirement of 50 to 130% for detected
compounds (Section 2.2 of LTMMP Appendix D).

All chemical data were reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2014; SNL/NM
June 2017b). Based upon the data validation and review criteria, all May and October analytical
data were determined acceptable and met the DQOs. Reported QC sample results comply with
analytical method and laboratory procedure requirements. Data validation reviews, contract
verification reviews, and certificates of analysis are provided in Annex C.

524 Variances

One variance from requirements in the LTMMP was identified for the May and October 2017
soil-vapor monitoring activities. This variance is considered minor because it has no adverse
impact on data quality. During the purging process, a PID with an 11.7 electron volts (eV) lamp
was used instead of an 11.8 eV lamp as specified in Section 3.3 in Appendix D of the LTMMP.
11.8 eV lamps are not currently available from the manufacturer or the distributors. A permit
modification request is being prepared to address this minor variance.
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53 Historical Data Evaluation

Tables 5-4, 5-5, and 5-6 provide results for PCE, TCE, and Total VOCs, respectively.

Each table presents results for the eight semiannual monitoring events conducted since
implementation of the LTMMP in 2014. Key points from the evaluation of the 2014 through 2017
soil-vapor monitoring results are summarized below.

o All individual VOC results for all monitoring well sampling ports are low
concentrations, less than 0.600 ppmv.

e Concentrations throughout the 500-foot thick vadose zone are relatively
consistent; shallow results do not vary considerably from deeper results.

e The soil-vapor monitoring results are consistent with an old source that has slowly
dissipated throughout the vadose zone through diffusion.

o The distribution of concentrations in the vadose zone indicates the VOC soil-vapor
plume is stable, with no evidence of new releases from the disposal area in the
shallower sampling port results.

e 2014 through 2017 results for the shallow sampling ports closer to the disposal
areas (i.e., sampling port depths ranging from 41.5 to 100 ft bgs at all five
monitoring wells) reflect lower concentrations than were measured during the
Phase 2 RCRA Facility Investigation in 1994 (Peace et al. September 2002) and
2008 VOC Soil-Vapor Investigation (SNL/NM August 2008), further supporting the
absence of new releases from the disposal area.

o Results for the three deepest sampling ports of MWL-SV03 through MWL-SV05
(400 ft bgs) are well below the trigger levels.

PCE, TCE, and Total VOCs concentrations over time for all soil-vapor monitoring wells and
ports are presented in Figures 5-2 through 5-13. The variation in PCE and TCE concentrations
over the eight sampling events conducted from 2014 to 2017 is less than 0.100 ppmv for all
sampling ports except MWL-SV01-42.5 (the maximum PCE variation was 0.260 ppmv between
the September 2014 and May 2017 results). The PCE concentrations at the MWL-SVO03 400 ft
bgs sampling port showed slight increases from September 2014 through October 2016.
However, the 2017 results are the lowest concentrations measured over the four-year
monitoring period indicating stable conditions with small fluctuations over the four-year period.
The MWL-SVO01 (42.5 foot bgs sampling port) and the MWL-SV03 (400 foot bgs sampling port)
locations have consistently shown the highest VOC concentrations (PCE ranging from 0.300 to
0.560 ppmv) and Total VOCs concentrations (ranging from 0.62930 to 1.14010 ppmv). The
2014 through 2017 data sets are very similar indicating stable VOC concentrations throughout
the 500-foot thick vadose zone. The variability shown in the data is expected given the vadose
zone geology, which is laterally and vertically discontinuous, and comprised of interfingering,
unconsolidated, alluvial-fan deposits ranging in grain size from clay to poorly sorted coarse
gravels.
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Summary of Historical PCE Concentrations
Mixed Waste Landfill Soil-Vapor Monitoring

Table 5-4

April 2017 — March 2018

Well ID & September | October April October April October May October
Sample 2014P 2014P 2015P 2015P 2016P 2016P 2017° 2017°
Port Depth? (ppmv) (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv)

MWL-SV01-42.5 0.560 0.400 0.460 0.470 0.410 0.450 0.300 0.420
MWL-SV02-415 | 008 | 0.067 | 0075 | 0068 | 0068 | 0070 | 0071 | 0.072
MWL-SV03-50 0.140 0.120 0.150 0.110 0.170 0.140 0.100 0.140
MWL-SV03-100 0.210 0.230 0.240 0.220 0.240 0.240 0.160 0.220
MWL-SV03-200 0.300 0.320 0.310 0.290 0.270 0.270 0.210 0.260
MWL-SV03-300 0.290 0.320 0.290 0.370 0.310 0.300 0.220 0.280
MWL-SV03-400 0.390 0.400 0.420 0.450 0.430 0.440 0.390 0.310
MWL-SV04-50 0.072 0.076 0.076 0.074 0.078 0.077 0.052 0.063
MWL-SV04-100 0.130 0.120 0.120 0.120 0.130 0.130 0.089 0.110
MWL-SV04-200 0.180 0.180 0.170 0.150 0.180 0.150 0.110 0.130
MWL-SV04-300 0.110 0.130 0.110 0.120 0.130 0.130 0.095 0.120
MWL-SV04-400 0.110 0.140 0.120 0.140 0.150 0.130 0.100 0.110
MWL-SV05-50 0.052 0.048 0.055 0.040 0.060 0.045 0.044 0.021
MWL-SV05-100 0.092 0.096 0.100 0.077 0.099 0.095 0.089 0.070
MWL-SV05-200 0.140 0.170 0.150 0.120 0.170 0.140 0.140 0.100
MWL-SV05-300 0.090 0.120 0.097 0.110 0.100 0.110 0.110 0.091
MWL-SV05-400 0.100 0.110 0.080 0.120 0.110 0.110 0.100 0.092

Notes:

All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.
aPort depth is the last number in the Well ID, and is in feet below ground surface.
bIf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is

shown.
PCE

ppmv

= Tetrachloroethene.
= Parts per million by volume.
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Summary of Historical TCE Concentrations
Mixed Waste Landfill Soil-Vapor Monitoring

Table 5-5

April 2017 — March 2018

Well ID & September October April October April October May October
Sample 2014P 2014° 2015P 2015P 2016P 2016P 2017° 2017°
Port Depth? (ppmv) (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv)

MWL-SV01-42.5 0.110 0.090 0.099 0.110 0.091 0.100 0.071 0.086
MWL-SV02-415 | 0075 | 0.058 | 0067 | 0065 | 0.063 | 0.065 0.070 0.067
MWL-SV03-50 0.100 0.082 0.097 0.080 0.140 0.110 0.098 0.120
MWL-SV03-100 0.190 0.190 0.200 0.200 0.210 0.210 0.130 0.180
MWL-SV03-200 0.300 0.300 0.290 0.310 0.250 0.270 0.250 0.230
MWL-SV03-300 0.190 0.210 0.170 0.260 0.200 0.220 0.200 0.210
MWL-SV03-400 0.290 0.280 0.260 0.350 0.300 0.320 0.250 0.230
MWL-SV04-50 0.061 0.059 0.060 0.066 0.070 0.067 0.054 0.058
MWL-SV04-100 0.130 0.120 0.120 0.130 0.140 0.150 0.120 0.120
MWL-SV04-200 0.210 0.210 0.190 0.200 0.220 0.200 0.180 0.170
MWL-SV04-300 0.076 0.091 0.064 0.093 0.081 0.097 0.087 0.094
MWL-SV04-400 0.075 0.096 0.060 0.097 0.070 0.091 0.085 0.081
MWL-SV05-50 0.067 0.061 0.064 0.052 0.074 0.058 0.049 0.042
MWL-SV05-100 0.140 0.130 0.130 0.120 0.130 0.130 0.110 0.100
MWL-SV05-200 0.200 0.240 0.210 0.200 0.210 0.200 0.190 0.150
MWL-SV05-300 0.100 0.130 0.082 0.120 0.096 0.120 0.120 0.120
MWL-SV05-400 0.094 0.100 0.066 0.120 0.089 0.100 0.087 0.097

Notes:

All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.
aPort depth is the last number in the Well ID, and is in feet below ground surface.
bIf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is

shown.

ppmv
TCE

= Parts per million by volume.
= Trichloroethene.
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Mixed Waste Landfill Soil-Vapor Monitoring

Table 5-6
Summary of Historical Total VOCs Concentrations

April 2017 — March 2018

Well ID & September | October April October April October May October
Sample 2014° 2014° 2015° 2015°b 2016° 2016° 2017° 2017°
Port Depth® (Ppmv) (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv) | (ppmv)
MWL-SV01-42.5 1.14010 1.00870 | 1.11670 | 1.03620 | 0.93510 | 0.97570 | 0.740723 | 0.89810
MWL-SV02-41.5 | 0.71822 0.67880 | 0.76470 | 0.69150 | 0.71030 | 0.70780 | 0.62944 | 0.67594
MWL-SV03-50 0.36957 0.31750 | 0.37076 | 0.30743 | 0.48016 | 0.42248 | 0.34860 | 0.42918
MWL-SV03-100 0.61151 0.63820 | 0.69490 | 0.74420 | 0.73270 | 0.73682 | 0.53366 | 0.62881
MWL-SV03-200 0.91906 0.94754 | 0.99016 | 0.93230 | 0.84151 | 0.87920 | 0.78555 | 0.78590
MWL-SV03-300 0.64917 0.67835 | 0.59506 | 0.83120 | 0.68678 | 0.74430 | 0.61278 | 0.71640
MWL-SV03-400 0.87270 0.81410 | 0.85950 | 0.95920 0.8798 0.89730 | 0.69654 | 0.62930
MWL-SV04-50 0.25949 0.26359 | 0.28424 | 0.28232 | 0.30064 | 0.29728 | 0.232861 | 0.25573
MWL-SV04-100 0.45631 0.42879 | 0.44346 | 0.46616 | 0.50930 | 0.53785 | 0.40932 | 0.43340
MWL-SV04-200 0.68361 0.66935 | 0.64340 | 0.63160 | 0.72689 | 0.66068 | 0.56579 | 0.56287
MWL-SV04-300 0.26624 0.32355 | 0.27345 | 0.34519 | 0.32831 | 0.37126 | 0.32319 | 0.35562
MWL-SV04-400 0.25031 0.3246 0.26702 | 0.35374 | 0.35148 | 0.38251 | 0.31282 | 0.32932
MWL-SV05-50 0.36547 0.31833 | 0.33990 | 0.30406 | 0.37770 | 0.35609 | 0.29951 | 0.26189
MWL-SV05-100 0.56578 0.54556 | 0.57169 | 0.53248 | 0.59430 | 0.61891 | 0.54760 | 0.51172
MWL-SV05-200 0.70237 0.82115 | 0.73680 | 0.65830 | 0.80567 | 0.73190 | 0.69410 | 0.57349
MWL-SV05-300 0.35628 0.42371 | 0.33576 | 0.44336 | 0.36421 | 0.46092 | 0.47695 | 0.44050
MWL-SV05-400 0.54096 0.39521 | 0.25075 | 0.45245 | 0.30765 | 0.40839 | 0.29962 | 0.29543

Notes:

All concentrations are not rounded so they exactly match the reported concentrations in corresponding data tables.
alf a duplicate sample was collected, then maximum concentration of the environmental-duplicate sample pair is

shown.

bPort depth is the last number in the Well ID, and is in feet below ground surface.
ppmv = Parts per million by volume.
VOCs = Volatile organic compounds.
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PCE Concentrations vs. Time
Mixed Waste Landfill Soil-Vapor Monitoring Wells SV01 and SV02 Ports
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TCE Concentrations vs. Time
Mixed Waste Landfill Soil-Vapor Monitoring Wells SVO1 and SV02 Ports
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Total VOCs Concentrations vs. Time
Mixed Waste Landfill Soil-Vapor Monitoring Well SV03 Ports
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Total VOCs Concentrations vs. Time
Mixed Waste Landfill Soil-Vapor Monitoring Well SV04 Ports
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Total VOCs Concentrations vs. Time
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Summary of Detected VOCs — May 2017

Table 5-2
Summary of Detected VOCs — October 2017
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Table 5-1
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV01-42.5 Acetone 0.0086 0.18 5.0 - J+
30-May-17 Benzene 0.00015 0.079 0.40 J --
Bromodichloromethane 0.00064 0.066 0.30 -- --
Bromoform 0.0001 0.070 0.40 J --
2-Butanone 0.0031 0.20 0.80 -- --
Carbon tetrachloride 0.00039 0.064 0.80 J --
Chloroform 0.017 0.095 0.30 -- --
Dichlorodifluoromethane 0.078 2.0 5.4 -- --
1,1-Dichloroethane 0.0029 0.072 0.30 -- --
1,1-Dichloroethene 0.0076 0.13 0.80 -- --
cis-1,2-Dichloroethene 0.0014 0.089 0.40 -- --
Ethylbenzene 0.000085 0.063 0.40 J --
2-Hexanone 0.00033 0.087 0.40 J --
Methylene chloride 0.00053 0.072 0.40 -- --
Tetrachloroethene 0.300 0.69 5.4 -- --
Toluene 0.00023 0.051 0.40 J 0.4U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.064 2.2 5.4 -- --
1,1,1-Trichloroethane 0.044 0.065 0.30 -- --
1,1,2-Trichloroethane 0.00019 0.067 0.40 J --
1,2,4-Trimethylbenzene 0.00039 0.16 0.80 J --
Trichloroethene 0.071 1.4 5.4 -- --
Trichlorofluoromethane 0.140 2.6 5.4 -- --
m,p-Xylene 0.00022 0.10 0.80 J --
0-Xylene 0.000098 0.054 0.40 J --
Total Organics® 0.740723 NA NA NA NA

Refer to footnotes at end of table.

5-27




Sandia National Laboratories April 2017 — March 2018
MWL Annual Long-Term Monitoring & Maintenance Report

Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV02-41.5 Acetone 0.013 0.95 27 J 27U
30-May-17 2-Butanone 0.0074 1.1 4.3 -- -
Chloroform 0.0031 0.51 1.6 -- --
Dichlorodifluoromethane 0.100 0.77 2.1 -- --
1,1-Dichloroethane 0.0026 0.38 1.6 -- --
1,1-Dichloroethene 0.012 0.69 4.3 -- --
cis-1,2-Dichloroethene 0.00084 0.47 2.1 J --
2-Hexanone 0.0005 0.46 2.1 J -
Tetrachloroethene 0.071 0.27 2.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.052 0.87 2.1 -- --
1,1,1-Trichloroethane 0.080 0.35 1.6 -- --
Trichloroethene 0.070 0.56 2.1 -- --
Trichlorofluoromethane 0.230 2.1 4.3 -- --
Total Organics* 0.62944 NA NA NA NA
MWL-SV03-50 Acetone 0.0085 0.33 9.3 J --
30-May-17 Benzene 0.00044 0.15 0.74 J 0.74U
2-Butanone 0.00063 0.37 15 J --
Carbon tetrachloride 0.00026 0.12 15 J --
Chloroform 0.0016 0.18 0.56 -- --
Dichlorodifluoromethane 0.019 0.27 0.74 -- --
1,1-Dichloroethane 0.0031 0.13 0.56 -- --
1,1-Dichloroethene 0.012 0.24 15 -- --
cis-1,2-Dichloroethene 0.0018 0.16 0.74 -- --
Methylene chloride 0.00081 0.13 0.74 -- --
Tetrachloroethene 0.100 0.094 0.74 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.072 0.30 0.74 -- --
1,1,1-Trichloroethane 0.0039 0.12 0.56 -- --
Trichloroethene 0.098 0.19 0.74 -- --
Trichlorofluoromethane 0.027 0.36 0.74 -- --
Total Organics® 0.34860 NA NA NA NA

Refer to footnotes at end of table.

5-28



Sandia National Laboratories
MWL Annual Long-Term Monitoring & Maintenance Report

April 2017 — March 2018

Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-100 Acetone 0.0047 0.49 14 J --
30-May-17 Benzene 0.00022 0.22 1.1 J 1.1U
2-Butanone 0.00066 0.55 2.2 J --
Carbon tetrachloride 0.0004 0.18 2.2 J --
Chloroform 0.0023 0.26 0.82 -- --
Dichlorodifluoromethane 0.039 0.40 1.1 -- --
1,1-Dichloroethane 0.0057 0.20 0.82 -- --
1,1-Dichloroethene 0.023 0.35 2.2 -- --
cis-1,2-Dichloroethene 0.0034 0.24 1.1 -- --
Methylene chloride 0.0017 0.20 1.1 -- --
Tetrachloroethene 0.160 0.14 1.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 0.45 1.1 -- --
1,1,1-Trichloroethane 0.0048 0.18 0.82 -- --
Trichloroethene 0.130 0.35 1.3 -- --
Trichlorofluoromethane 0.038 0.54 1.1 -- --
Total Organics* 0.53366 NA NA NA NA
MWL-SV03-200 Acetone 0.0054 0.66 19 J --
30-May-17 Benzene 0.00029 0.29 15 J 1.5U
Carbon tetrachloride 0.00053 0.24 3.0 J --
Chloroform 0.0025 0.35 1.1 -- --
Dichlorodifluoromethane 0.051 0.54 1.5 -- --
1,1-Dichloroethane 0.0079 0.27 1.1 -- --
1,1-Dichloroethene 0.033 0.48 3.0 -- --
cis-1,2-Dichloroethene 0.005 0.33 1.5 -- --
Methylene chloride 0.0034 0.27 15 -- --
Tetrachloroethene 0.210 0.19 1.5 -- --
Toluene 0.00062 0.19 15 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.170 0.60 1.5 -- --
1,1,1-Trichloroethane 0.0032 0.24 1.1 -- --
Trichloroethene 0.240 0.66 2.5 -- --
Trichlorofluoromethane 0.038 0.73 1.5 -- --
Total Organics® 0.77055 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-200 (Duplicate) Acetone 0.0065 0.64 18 J --
30-May-17 Benzene 0.00029 0.29 1.4 J 1.4U
Carbon tetrachloride 0.00051 0.23 2.9 J --
Chloroform 0.0025 0.34 1.1 -- --
Dichlorodifluoromethane 0.055 0.52 1.4 -- --
1,1-Dichloroethane 0.0079 0.26 1.1 -- --
1,1-Dichloroethene 0.033 0.47 2.9 -- --
cis-1,2-Dichloroethene 0.0052 0.32 1.4 -- --
Methylene chloride 0.0034 0.26 1.4 -- --
Tetrachloroethene 0.210 0.18 1.4 -- --
Toluene 0.00044 0.18 1.4 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.170 0.59 1.4 -- --
1,1,1-Trichloroethane 0.0031 0.24 1.1 -- --
Trichloroethene 0.250 0.64 2.4 -- --
Trichlorofluoromethane 0.038 0.71 1.4 -- --
Total Organics* 0.78555 NA NA NA NA
MWL-SV03-300 Acetone 0.0069 0.69 19 J --
30-May-17 Benzene 0.0004 0.31 1.6 J 1.6U
Carbon tetrachloride 0.0004 0.25 3.1 J --
Chloroform 0.0015 0.37 1.2 -- --
Dichlorodifluoromethane 0.027 0.56 1.6 -- --
1,1-Dichloroethane 0.0037 0.28 1.2 -- --
1,1-Dichloroethene 0.021 0.50 3.1 -- --
cis-1,2-Dichloroethene 0.0028 0.35 1.6 -- --
Methylene chloride 0.0017 0.28 1.6 -- --
Tetrachloroethene 0.220 0.20 1.6 -- --
Toluene 0.00038 0.20 1.6 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.110 0.63 1.6 -- --
1,1,1-Trichloroethane 0.0014 0.25 1.2 -- --
Trichloroethene 0.200 0.41 1.6 -- --
Trichlorofluoromethane 0.016 0.76 1.6 -- --
Total Organics® 0.61278 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)

April 2017 — March 2018

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-400 Acetone 0.0029 0.81 23 J -
30-May-17 Benzene 0.00042 0.36 1.8 J 1.8U
Chloroform 0.0012 0.43 14 J
Trigger Levels Dichlorodifluoromethane 0.0046 0.66 1.8 -- --
Tetrachloroethene =20 ppmv 1,1-Dichloroethane 0.0046 0.33 1.4 -- --
Trichlolorethene =20 ppmv 1,1-Dichloroethene 0.021 0.59 3.6 -- --
Total Organics =25 ppmv cis-1,2-Dichloroethene 0.0023 0.40 1.8 -- --
Methylene chloride 0.0015 0.33 1.8 J --
Tetrachloroethene 0.390 0.40 3.1 -- --
Toluene 0.00084 0.23 1.8 J -
1,1,2-Trichloro-1,2,2-trifluoroethane 0.028 0.74 1.8 -- --
1,1,1-Trichloroethane 0.0018 0.30 1.4 -- --
Trichloroethene 0.230 0.48 1.8 - -
Trichlorofluoromethane 0.0078 0.89 1.8 -- --
Total Organics® 0.69654 NA NA NA NA
MWL-SV03-400 (Duplicate) Acetone 0.0029 1.1 30 J --
30-May-17 Carbon tetrachloride 0.00043 0.38 4.7 J --
Chloroform 0.0014 0.56 1.8 J -
Trigger Levels Dichlorodifluoromethane 0.0054 0.86 2.4 -- --
Tetrachloroethene =20 ppmv 1,1-Dichloroethane 0.0048 0.43 1.8 -- --
Trichlolorethene =20 ppmv 1,1-Dichloroethene 0.022 0.76 4.7 -- --
Total Organics =25 ppmv cis-1,2-Dichloroethene 0.0024 0.53 2.4 -- --
Methylene chloride 0.0017 0.43 2.4 J --
Tetrachloroethene 0.340 0.30 2.4 -- --
Toluene 0.0011 0.30 2.4 J -
1,1,2-Trichloro-1,2,2-trifluoroethane 0.029 0.97 2.4 -- --
1,1,1-Trichloroethane 0.002 0.39 1.8 - -
Trichloroethene 0.250 0.62 2.4 -- --
Total Organics* 0.66313 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL -SV04-50 Acetone 0.0038 0.18 5.0 J --
30-May-17 Benzene 0.00039 0.079 0.40 J --
2-Butanone 0.00059 0.20 0.80 J --
Carbon disulfide 0.0001 0.078 0.80 J --
Carbon tetrachloride 0.00023 0.064 0.80 J --
Chloroform 0.0019 0.095 0.30 -- --
Dichlorodifluoromethane 0.013 0.15 0.40 -- --
1,1-Dichloroethane 0.0014 0.072 0.30 -- --
1,1-Dichloroethene 0.0068 0.13 0.80 -- --
cis-1,2-Dichloroethene 0.00056 0.089 0.40 -- --
Methylene chloride 0.00014 0.072 0.40 J --
Tetrachloroethene 0.052 0.051 0.40 -- --
Toluene 0.000051 0.051 0.40 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.061 0.25 0.62 -- --
1,1,1-Trichloroethane 0.0079 0.065 0.30 -- --
Trichloroethene 0.054 0.11 0.40 -- --
Trichlorofluoromethane 0.029 0.20 0.40 -- --
Total Organics® 0.232861 NA NA NA NA
MWL-SV04-100 Acetone 0.0032 0.27 7.7 J --
30-May-17 Benzene 0.00028 0.12 0.62 J --
2-Butanone 0.00045 0.31 1.2 J --
Carbon disulfide 0.0022 0.12 1.2 -- --
Carbon tetrachloride 0.0004 0.099 1.2 J --
Chloroform 0.002 0.15 0.46 -- --
Dichlorodifluoromethane 0.024 0.22 0.62 -- --
1,1-Dichloroethane 0.0031 0.11 0.46 -- --
1,1-Dichloroethene 0.016 0.20 1.2 -- --
cis-1,2-Dichloroethene 0.0018 0.14 0.62 -- --
Methylene chloride 0.00049 0.11 0.62 J --
Tetrachloroethene 0.089 0.079 0.62 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 0.46 1.1 -- --
1,1,1-Trichloroethane 0.0064 0.10 0.46 -- --
Trichloroethene 0.120 0.30 1.1 -- --
Trichlorofluoromethane 0.040 0.30 0.62 -- --
Total Organics® 0.40932 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV04-200 Carbon tetrachloride 0.00059 0.30 3.8 J --
30-May-17 Chloroform 0.0016 0.45 1.4 -- --
Dichlorodifluoromethane 0.042 0.68 1.9 -- --
1,1-Dichloroethane 0.0052 0.34 1.4 -- --
1,1-Dichloroethene 0.031 0.61 3.8 -- --
cis-1,2-Dichloroethene 0.003 0.42 1.9 -- --
Methylene chloride 0.0017 0.34 1.9 J --
Tetrachloroethene 0.110 0.24 1.9 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.150 0.76 1.9 -- --
1,1,1-Trichloroethane 0.0027 0.30 1.4 -- --
Trichloroethene 0.180 0.49 1.9 -- --
Trichlorofluoromethane 0.038 0.92 1.9 -- --
Total Organics® 0.56579 NA NA NA NA
MWL-SV04-300 Acetone 0.005 0.48 14 J --
30-May-17 Benzene 0.0003 0.21 1.1 J --
Carbon tetrachloride 0.00036 0.17 2.2 J --
Chloroform 0.00066 0.26 0.82 J --
Dichlorodifluoromethane 0.024 0.39 1.1 -- --
1,1-Dichloroethane 0.0013 0.20 0.82 -- --
1,1-Dichloroethene 0.015 0.35 2.2 -- --
cis-1,2-Dichloroethene 0.00088 0.24 1.1 J --
Methylene chloride 0.00039 0.20 1.1 J --
Tetrachloroethene 0.095 0.14 1.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.076 0.44 1.1 -- --
1,1,1-Trichloroethane 0.0013 0.18 0.82 -- --
Trichloroethene 0.087 0.29 1.1 -- --
Trichlorofluoromethane 0.016 0.53 1.1 -- --
Total Organics* 0.32319 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®

MWL-SV04-400 Acetone 0.011 0.49 14 J --
30-May-17 Benzene 0.0005 0.22 1.1 J --
2-Butanone 0.0014 0.55 2.2 J --
Trigger Levels Carbon disulfide 0.002 0.22 2.2 J --
Tetrachloroethene =20 ppmv Carbon tetrachloride 0.00023 0.18 2.2 J --
Trichlolorethene =20 ppmv Chloroform 0.00067 0.26 0.83 J --
Total Organics =25 ppmv Dichlorodifluoromethane 0.017 0.40 1.1 -- --
1,1-Dichloroethane 0.0013 0.20 0.83 -- --
1,1-Dichloroethene 0.011 0.36 2.2 -- --
cis-1,2-Dichloroethene 0.00081 0.25 1.1 J --
Methylene chloride 0.00044 0.20 1.1 J --
Tetrachloroethene 0.100 0.14 1.1 -- --
Toluene 0.00017 0.14 1.1 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.066 0.45 1.1 -- --
1,1,1-Trichloroethane 0.0013 0.18 0.83 -- --
Trichloroethene 0.085 0.29 1.1 -- --
Trichlorofluoromethane 0.014 0.54 1.1 -- --

Total Organics® 0.31282 NA NA NA NA

MWL-SV05-50 Acetone 0.0028 0.18 5.0 J 5.0U
30-May-17 Benzene 0.00018 0.079 0.40 J --
2-Butanone 0.00048 0.20 0.80 J --
Carbon disulfide 0.00088 0.078 0.80 -- --
Carbon tetrachloride 0.00033 0.064 0.80 J --
Chloroform 0.0013 0.095 0.30 -- --
Dichlorodifluoromethane 0.023 0.15 0.40 -- --
1,1-Dichloroethane 0.0017 0.072 0.30 -- --
1,1-Dichloroethene 0.010 0.13 0.80 -- --
cis-1,2-Dichloroethene 0.00064 0.089 0.40 -- --

Methylene chloride 0.00025 0.072 0.40 J 0.4U
Tetrachloroethene 0.044 0.051 0.40 -- --

Toluene 0.000085 0.051 0.40 J 0.4U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.044 0.16 0.40 -- --
1,1,1-Trichloroethane 0.014 0.065 0.30 -- --
Trichloroethene 0.049 0.11 0.40 -- --
Trichlorofluoromethane 0.110 0.70 1.4 -- --

Total Organics* 0.29951 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV05-100 Acetone 0.0027 0.42 12 J 12U
30-May-17 Benzene 0.00022 0.18 0.94 J --
Carbon tetrachloride 0.00058 0.15 1.9 J --
Chloroform 0.0021 0.22 0.70 -- --
Dichlorodifluoromethane 0.057 0.34 0.94 -- --
1,1-Dichloroethane 0.0036 0.17 0.70 -- --
1,1-Dichloroethene 0.023 0.30 1.9 -- --
cis-1,2-Dichloroethene 0.0016 0.21 0.94 -- --
Tetrachloroethene 0.089 0.12 0.94 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.091 0.38 0.94 -- --
1,1,1-Trichloroethane 0.014 0.15 0.70 -- --
Trichloroethene 0.110 0.25 0.94 -- --
Trichlorofluoromethane 0.150 0.96 2.0 -- --
Vinyl acetate 0.0055 0.34 1.9 -- J
Total Organics® 0.54760 NA NA NA NA
MWL-SV05-200 Acetone 0.0033 0.88 25 J 25U
30-May-17 Carbon disulfide 0.001 0.38 3.9 J 3.9U
Carbon tetrachloride 0.0011 0.31 3.9 J --
Chloroform 0.0022 0.47 1.5 -- --
Chloromethane 0.0012 0.97 3.9 J --
Dichlorodifluoromethane 0.066 0.71 2.0 -- --
1,1-Dichloroethane 0.0055 0.35 15 -- --
1,1-Dichloroethene 0.042 0.63 3.9 -- --
cis-1,2-Dichloroethene 0.0028 0.44 2.0 -- --
Methylene chloride 0.0029 0.35 2.0 -- --
Tetrachloroethene 0.140 0.25 2.0 -- --
Toluene 0.00028 0.25 2.0 J 2.0U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.150 0.80 2.0 -- --
1,1,1-Trichloroethane 0.004 0.32 1.5 -- --
Trichloroethene 0.190 0.52 2.0 -- --
Trichlorofluoromethane 0.085 0.96 2.0 -- --
Vinyl acetate 0.0014 0.71 3.9 J --
Total Organics* 0.69410 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

May 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV05-300 Acetone 0.0055 0.54 15 J 15U
30-May-17 Benzene 0.00025 0.24 1.2 J --
Carbon tetrachloride 0.001 0.19 2.4 J --
Chloroform 0.001 0.29 0.91 -- --
Dichlorodifluoromethane 0.040 0.44 1.2 -- --
1,1-Dichloroethane 0.0025 0.22 0.91 -- --
1,1-Dichloroethene 0.031 0.39 2.4 -- --
cis-1,2-Dichloroethene 0.0012 0.27 1.2 -- --
Methylene chloride 0.0012 0.22 1.2 -- --
Tetrachloroethene 0.110 0.15 1.2 -- --
Toluene 0.00019 0.15 1.2 J 1.2U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.130 0.49 1.2 -- --
1,1,1-Trichloroethane 0.0018 0.20 0.91 -- --
Trichloroethene 0.120 0.32 1.2 -- --
Trichlorofluoromethane 0.037 0.59 1.2 -- --
Total Organics* 0.47695 NA NA NA NA
MWL-SV05-400 Acetone 0.0064 0.41 12 J 12U
30-May-17 Benzene 0.00034 0.18 0.93 J --
2-Butanone 0.00074 0.46 1.9 J --
Trigger Levels Carbon disulfide 0.014 0.18 1.9 -- --
Tetrachloroethene =20 ppmv Carbon tetrachloride 0.00061 0.15 1.9 J --
Trichlolorethene = 20 ppmv Chloroform 0.00075 0.22 0.70 -- --
Total Organics =25 ppmv Dichlorodifluoromethane 0.0094 0.34 0.93 -- --
1,1-Dichloroethane 0.0018 0.17 0.70 -- --
1,1-Dichloroethene 0.022 0.30 1.9 -- --
cis-1,2-Dichloroethene 0.00078 0.21 0.93 J --
Methylene chloride 0.00085 0.17 0.93 J 0.93U
Tetrachloroethene 0.100 0.12 0.93 -- --
Toluene 0.0016 0.12 0.93 -- J+
1,1,2-Trichloro-1,2,2-trifluoroethane 0.036 0.38 0.93 -- --
1,1,1-Trichloroethane 0.0016 0.15 0.70 -- --
Trichloroethene 0.087 0.24 0.93 -- --
Trichlorofluoromethane 0.023 0.45 0.93 -- --
Total Organics® 0.29962 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-1 (Concluded)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring
May 2017

Notes:
au.S. Environmental Protection Agency, 1999, “Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition,
Compendium Method TO-15" Center for Environmental Research Information, Office of Research and Development, U.S. Environmental Protection Agency,
Cincinnati, Ohio.
bResults are reported in ppmv. MDL and RL are reported in ppbv.
¢Laboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.

Laboratory Qualifier

J =Resultis greater than the MDL but less than the RL; the concentration is an approximate value.
Validation Qualifier
J =The associated value is an estimated quantity.

J+ =The associated value is an estimated quantity with a suspected positive bias.
U = The analyte was reported as a detection by the laboratory but was qualified during data validation as not detected. The associated numerical
value is the revised sample quantitation limit in units of ppbv, in accordance with the data validation process.
dTotal Organics - Sum of validated detected organic analytes (i.e., results for analytes qualified during data validation as not detected not included).
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 present (i.e., greater
than zero).

NA = Not applicable.

ppbv = Parts per billion, by volume basis.

ppmv = Parts per million, by volume basis.

RL = Reporting limit. Minimum concentration that can be reported with a statistically established degree of confidence.

VOC = Volatile organic compound.
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Table 5-2
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV01-42.5 IAcetone 0.0047 1.8 51 J --
26-Oct-17 Chloroform 0.014 0.97 3.1 -- --
Dichlorodifluoromethane 0.084 1.5 4.1 -- --
1,1-Dichloroethane 0.0024 0.73 3.1 J --
1,1-Dichloroethene 0.0065 1.3 8.2 J --
cis-1,2-Dichloroethene 0.0012 0.91 4.1 J --
Methylene chloride 0.00081 0.73 4.1 J 4.1U
[Tetrachloroethene 0.340 0.52 4.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.067 1.7 4.1 -- --
1,1,1-Trichloroethane 0.034 0.66 3.1 -- --
[Trichloroethene 0.074 1.1 4.1 -- --
[Trichlorofluoromethane 0.160 2.0 4.1 -- --
[Total Organics® 0.78780 NA NA NA NA
MWL-SV01-42.5 (Duplicate) IAcetone 0.0051 1.8 51 J --
26-Oct-17 Chloroform 0.014 0.97 3.1 -- --
Dichlorodifluoromethane 0.084 1.5 4.1 -- --
1,1-Dichloroethane 0.0023 0.73 3.1 J --
1,1-Dichloroethene 0.0066 1.3 8.2 J --
cis-1,2-Dichloroethene 0.0011 0.91 4.1 J --
[Tetrachloroethene 0.420 0.52 4.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.072 1.7 4.1 -- --
1,1,1-Trichloroethane 0.037 0.66 3.1 -- --
[Trichloroethene 0.086 1.1 4.1 -- --
[Trichlorofluoromethane 0.170 2.0 4.1 -- --
[Total Organics® 0.89810 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV02-41.5 IAcetone 0.0073 1.4 38 J 38U
26-Oct-17 2-Butanone 0.0035 1.5 6.1 J --
Chloroform 0.0028 0.73 2.3 -- --
Dichlorodifluoromethane 0.080 1.1 3.1 -- --
1,1-Dichloroethane 0.0023 0.55 2.3 -- --
1,1-Dichloroethene 0.011 0.99 6.1 -- --
[Tetrachloroethene 0.069 0.39 3.1 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.049 1.2 3.1 -- --
1,1,1-Trichloroethane 0.072 0.50 2.3 -- --
[Trichloroethene 0.065 0.80 3.1 -- --
[Trichlorofluoromethane 0.300 1.5 3.1 -- --
[Total Organics® 0.65460 NA NA NA NA
MWL-SV02-41.5 (Duplicate) IAcetone 0.0059 1.3 37 J 37U
26-Oct-17 Chloroform 0.0029 0.70 2.2 -- --
Dichlorodifluoromethane 0.078 1.1 2.9 -- --
1,1-Dichloroethane 0.0024 0.53 2.2 -- --
1,1-Dichloroethene 0.011 0.95 5.9 -- --
Ethylbenzene 0.00054 0.46 2.9 J --
[Tetrachloroethene 0.072 0.37 2.9 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.050 1.2 2.9 -- --
1,1,1-Trichloroethane 0.074 0.48 2.2 -- --
[Trichloroethene 0.067 0.77 2.9 -- --
[Trichlorofluoromethane 0.310 1.4 2.9 -- --
1,2,4-Trimethylbenzene 0.0031 1.2 5.9 J --
1,3,5-Trimethylbenzene 0.0014 0.92 2.9 J --
m,p-Xylene 0.0025 0.73 5.9 J --
0-Xylene 0.0011 0.40 2.9 J --
[Total Organics* 0.67594 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-50 Acetone 0.0012 0.72 20 J 20U
26-Oct-17 Benzene 0.00056 0.32 1.6 J 1.6U
Chloroform 0.0018 0.38 1.2 -- --
Dichlorodifluoromethane 0.024 0.59 1.6 -- --
1,1-Dichloroethane 0.0037 0.29 1.2 -- --
1,1-Dichloroethene 0.014 0.52 3.2 -- --
cis-1,2-Dichloroethene 0.0018 0.36 1.6 -- --
Methylene chloride 0.0011 0.29 1.6 J --
Tetrachloroethene 0.140 0.21 1.6 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.086 0.66 1.6 -- --
1,1,1-Trichloroethane 0.0041 0.26 1.2 -- --
Trichloroethene 0.120 0.43 1.6 -- --
Trichlorofluoromethane 0.032 0.79 1.6 -- --
m,p-Xylene 0.00068 0.41 3.2 J -
Total Organics* 0.42918 NA NA NA NA
MWL-SV03-100 Acetone 0.0033 0.72 20 J 20U
26-Oct-17 Carbon tetrachloride 0.00031 0.26 3.3 J --
Chloroform 0.0023 0.39 1.2 -- --
Chloromethane 0.00083 0.80 3.3 J 3.3U
Dichlorodifluoromethane 0.031 0.59 1.6 -- --
1,1-Dichloroethane 0.0057 0.29 1.2 -- --
1,1-Dichloroethene 0.022 0.53 3.3 -- --
cis-1,2-Dichloroethene 0.0033 0.36 1.6 -- --
Methylene chloride 0.0018 0.29 1.6 -- --
Tetrachloroethene 0.220 0.21 1.6 -- --
Toluene 0.00037 0.21 1.6 J 1.6U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 0.66 1.6 -- --
1,1,1-Trichloroethane 0.0044 0.26 1.2 -- --
Trichloroethene 0.180 0.43 1.6 -- --
Trichlorofluoromethane 0.038 0.80 1.6 -- --
Total Organics* 0.62881 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-200 Acetone 0.0022 14 38 J 38U
26-Oct-17 Chloroform 0.0023 0.72 2.3 -- --
Dichlorodifluoromethane 0.050 1.1 3.0 -- --
1,1-Dichloroethane 0.0074 0.55 2.3 -- --
1,1-Dichloroethene 0.030 0.98 6.1 -- --
cis-1,2-Dichloroethene 0.0041 0.68 3.0 -- --
Methylene chloride 0.0034 0.55 3.0 -- --
Tetrachloroethene 0.260 0.39 3.0 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.160 1.2 3.0 -- --
1,1,1-Trichloroethane 0.0027 0.49 2.3 -- --
Trichloroethene 0.230 0.80 3.0 -- --
Trichlorofluoromethane 0.036 1.5 3.0 -- --
Total Organics* 0.78590 NA NA NA NA
MWL-SV03-300 Acetone 0.0052 1.3 37 J 37U
26-Oct-17 Chloroform 0.0014 0.70 2.2 J --
Chloromethane 0.0015 1.4 5.9 J 5.9U
Dichlorodifluoromethane 0.039 1.1 2.9 -- --
1,1-Dichloroethane 0.0034 0.53 2.2 -- --
1,1-Dichloroethene 0.022 0.94 5.9 -- --
Methylene chloride 0.0015 0.53 2.9 J --
Tetrachloroethene 0.280 0.37 2.9 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.140 1.2 2.9 -- --
1,1,1-Trichloroethane 0.0011 0.48 2.2 J --
Trichloroethene 0.210 0.77 2.9 -- --
Trichlorofluoromethane 0.018 1.4 2.9 -- --
Total Organics® 0.71640 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV03-400 Acetone 0.012 1.9 55 J 55U
26-Oct-17 Chloroform 0.0015 1.0 3.3 J --
Dichlorodifluoromethane 0.013 1.6 4.4 -- --
Trigger Levels 1,1-Dichloroethane 0.0035 0.79 3.3 -- --
Tetrachloroethene =20 ppmv 1,1-Dichloroethene 0.015 1.4 8.8 -- --
Trichlolorethene =20 ppmv cis-1,2-Dichloroethene 0.0031 0.97 4.4 J --
Total Organics =25 ppmv Methylene chloride 0.0022 0.79 4.4 J --
Tetrachloroethene 0.310 0.56 4.4 -- --
Toluene 0.0039 0.56 4.4 J 4.4U
1,1,2-Trichloro-1,2,2-trifluoroethane 0.042 1.8 4.4 -- --
1,1,1-Trichloroethane 0.0013 0.71 3.3 J --
Trichloroethene 0.230 1.1 4.4 -- --
Trichlorofluoromethane 0.0077 2.1 4.4 -- --
Total Organics® 0.62930 NA NA NA NA
MWL-SV04-50 Acetone 0.0024 0.36 10 J --
26-Oct-17 Benzene 0.00049 0.16 0.80 J 0.80U
Carbon tetrachloride 0.00021 0.13 1.6 J --
Chloroform 0.0019 0.19 0.60 -- --
Dichlorodifluoromethane 0.017 0.29 0.80 -- --
1,1-Dichloroethane 0.0016 0.14 0.60 -- --
1,1-Dichloroethene 0.0078 0.26 1.6 -- --
cis-1,2-Dichloroethene 0.00072 0.18 0.80 J --
Methylene chloride 0.00022 0.14 0.80 J 0.80U
Tetrachloroethene 0.063 0.10 0.80 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.067 0.33 0.80 -- --
1,1,1-Trichloroethane 0.0071 0.13 0.60 -- --
Trichloroethene 0.058 0.21 0.80 -- --
Trichlorofluoromethane 0.029 0.39 0.80 -- --
Total Organics® 0.25573 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV04-100 Acetone 0.0038 0.80 22 J --
26-Oct-17 Benzene 0.00044 0.35 1.8 J 1.8U
Carbon disulfide 0.0012 0.35 3.6 J --
Chloroform 0.0019 0.43 1.3 -- --
Dichlorodifluoromethane 0.032 0.65 1.8 -- --
1,1-Dichloroethane 0.0033 0.32 1.3 -- --
1,1-Dichloroethene 0.017 0.58 3.6 -- --
cis-1,2-Dichloroethene 0.002 0.40 1.8 -- --
Methylene chloride 0.00076 0.32 1.8 J 1.8U
Tetrachloroethene 0.110 0.23 1.8 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 0.73 1.8 -- --
1,1,1-Trichloroethane 0.0052 0.29 1.3 -- --
Trichloroethene 0.120 0.47 1.8 -- --
Trichlorofluoromethane 0.037 0.88 1.8 -- --
Total Organics* 0.43340 NA NA NA NA
MWL-SV04-200 Acetone 0.0052 0.98 28 J --
26-Oct-17 Carbon tetrachloride 0.00047 0.35 4.4 J --
Chloroform 0.0015 0.52 1.7 J --
Dichlorodifluoromethane 0.041 0.80 2.2 -- --
1,1-Dichloroethane 0.0052 0.40 1.7 -- --
1,1-Dichloroethene 0.030 0.71 4.4 -- --
cis-1,2-Dichloroethene 0.0031 0.49 2.2 -- --
Methylene chloride 0.0016 0.40 2.2 J 2.2U
Tetrachloroethene 0.130 0.28 2.2 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.140 0.90 2.2 -- --
1,1,1-Trichloroethane 0.0024 0.36 1.7 -- --
Trichloroethene 0.170 0.58 2.2 -- --
Trichlorofluoromethane 0.034 1.1 2.2 -- --
Total Organics* 0.56287 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV04-300 Acetone 0.0042 0.53 15 J --
26-Oct-17 Benzene 0.00037 0.24 1.2 J 1.2U
Carbon disulfide 0.00051 0.23 2.4 J --
Carbon tetrachloride 0.00029 0.19 2.4 J --
Chloroform 0.00064 0.29 0.90 J --
Dichlorodifluoromethane 0.018 0.44 1.2 -- --
1,1-Dichloroethane 0.0016 0.22 0.90 -- --
1,1-Dichloroethene 0.016 0.39 2.4 -- --
cis-1,2-Dichloroethene 0.00088 0.27 1.2 J --
Methylene chloride 0.00045 0.22 1.2 J 1.2U
Tetrachloroethene 0.120 0.15 1.2 -- --
Toluene 0.0002 0.15 1.2 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.082 0.49 1.2 -- --
1,1,1-Trichloroethane 0.0013 0.20 0.90 -- --
Trichloroethene 0.094 0.32 1.2 -- --
Trichlorofluoromethane 0.016 0.59 1.2 -- --
Total Organics® 0.35562 NA NA NA NA
MWL-SV04-400 Acetone 0.0059 0.53 15 J --
26-Oct-17 Benzene 0.00067 0.24 1.2 J 1.2U
2-Butanone 0.00085 0.60 2.4 J --
Trigger Levels Carbon disulfide 0.0042 0.23 2.4 -- --
Tetrachloroethene =20 ppmv Carbon tetrachloride 0.0002 0.19 2.4 J --
Trichlolorethene =20 ppmv Chloroform 0.00062 0.29 0.90 J --
Total Organics =25 ppmv Dichlorodifluoromethane 0.019 0.44 1.2 -- --
1,1-Dichloroethane 0.0013 0.22 0.90 -- --
1,1-Dichloroethene 0.012 0.39 2.4 -- --
cis-1,2-Dichloroethene 0.00083 0.27 1.2 J --
Methylene chloride 0.00041 0.22 1.2 J 1.2U
Tetrachloroethene 0.110 0.15 1.2 -- --
Toluene 0.00022 0.15 1.2 J --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.076 0.49 1.2 -- --
1,1,1-Trichloroethane 0.0012 0.20 0.90 -- --
Trichloroethene 0.081 0.32 1.2 -- --
Trichlorofluoromethane 0.016 0.59 1.2 -- --
Total Organics* 0.32932 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV05-50 Acetone 0.0026 0.62 18 J 18U
26-Oct-17 Carbon disulfide 0.0011 0.27 2.8 J --
Carbon tetrachloride 0.00026 0.22 2.8 J --
Chloroform 0.0011 0.33 1.1 -- --
Dichlorodifluoromethane 0.036 0.51 1.4 -- --
1,1-Dichloroethane 0.0016 0.25 1.1 -- --
1,1-Dichloroethene 0.0097 0.45 2.8 -- --
cis-1,2-Dichloroethene 0.00066 0.31 1.4 J --
Methylene chloride 0.00047 0.25 1.4 J --
Tetrachloroethene 0.021 0.18 1.4 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.040 0.57 1.4 -- --
1,1,1-Trichloroethane 0.012 0.23 1.1 -- --
Trichloroethene 0.042 0.37 1.4 -- --
Trichlorofluoromethane 0.096 0.69 1.4 -- --
Total Organics* 0.26189 NA NA NA NA
MWL-SV05-100 Acetone 0.0029 0.80 23 J 23U
26-Oct-17 Carbon tetrachloride 0.00052 0.29 3.6 J --
Chloroform 0.0021 0.43 1.4 -- --
Dichlorodifluoromethane 0.067 0.66 1.8 -- --
1,1-Dichloroethane 0.0034 0.33 1.4 -- --
1,1-Dichloroethene 0.023 0.58 3.6 -- --
cis-1,2-Dichloroethene 0.0016 0.40 1.8 J --
Methylene chloride 0.0011 0.33 1.8 J --
Tetrachloroethene 0.070 0.23 1.8 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.090 0.74 1.8 -- --
1,1,1-Trichloroethane 0.013 0.29 1.4 -- --
Trichloroethene 0.100 0.47 1.8 -- --
Trichlorofluoromethane 0.140 0.89 1.8 -- --
Total Organics® 0.51172 NA NA NA NA

Refer to footnotes at end of table.
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Table 5-2 (Continued)
Summary of Detected VOCs (EPA Method TO-15%)
Mixed Waste Landfill Soil-Vapor Monitoring

October 2017
Result® MDLP RL® Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV05-200 Acetone 0.0051 0.81 23 J 23U
26-Oct-17 Carbon disulfide 0.00062 0.35 3.6 J --
Carbon tetrachloride 0.00087 0.29 3.6 J --
Chloroform 0.0019 0.43 1.4 -- --
Dichlorodifluoromethane 0.051 0.66 1.8 -- --
1,1-Dichloroethane 0.0048 0.33 1.4 -- --
1,1-Dichloroethene 0.037 0.59 3.6 -- --
cis-1,2-Dichloroethene 0.0022 0.40 1.8 -- --
Methylene chloride 0.0025 0.33 1.8 -- --
Tetrachloroethene 0.100 0.23 1.8 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.140 0.74 1.8 -- --
1,1,1-Trichloroethane 0.0036 0.30 1.4 -- --
Trichloroethene 0.150 0.48 1.8 -- --
Trichlorofluoromethane 0.079 0.89 1.8 -- --
Total Organics* 0.57349 NA NA NA NA
MWL-SV05-300 Acetone 0.014 0.71 20 J 20U
26-Oct-17 Benzene 0.00038 0.32 1.6 J 1.6U
2-Butanone 0.0012 0.80 3.2 J -
Carbon disulfide 0.0018 0.31 3.2 J --
Chloroform 0.0014 0.38 1.2 -- --
Chloromethane 0.0011 0.79 3.2 J --
Dichlorodifluoromethane 0.032 0.58 1.6 -- --
1,1-Dichloroethane 0.0024 0.29 1.2 -- --
1,1-Dichloroethene 0.028 0.52 3.2 -- --
cis-1,2-Dichloroethene 0.0012 0.36 1.6 J --
Methylene chloride 0.0014 0.29 1.6 J --
Tetrachloroethene 0.091 0.20 1.6 -- --
1,1,2-Trichloro-1,2,2-trifluoroethane 0.120 0.65 1.6 -- --
1,1,1-Trichloroethane 0.002 0.26 1.2 -- --
Trichloroethene 0.120 0.42 1.6 -- --
Trichlorofluoromethane 0.037 0.79 1.6 -- --
Total Organics* 0.44050 NA NA NA NA

Refer to footnotes at end of table.
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October 2017
Result® MDLP RLP Laboratory Validation
Well ID/Sample Port Analyte (ppmv) (ppbv) (ppbv) Qualifier® Qualifier®
MWL-SV05-400 Acetone 0.0069 0.63 18 J 18U
26-Oct-17 Benzene 0.00033 0.28 14 J 1.4U
Carbon tetrachloride 0.00061 0.23 2.8 J --
Trigger Levels Chloroform 0.00092 0.33 1.1 J --
Tetrachloroethene =20 ppmv Dichlorodifluoromethane 0.015 0.51 1.4 -- --
Trichlolorethene =20 ppmv 1,1-Dichloroethane 0.0024 0.25 1.1 -- --
Total Organics =25 ppmv 1,1-Dichloroethene 0.018 0.45 2.8 -- --
cis-1,2-Dichloroethene 0.00097 0.31 1.4 J --
Methylene chloride 0.0012 0.25 1.4 J --
Tetrachloroethene 0.092 0.18 1.4 -- --
Toluene 0.00063 0.18 1.4 J -
1,1,2-Trichloro-1,2,2-trifluoroethane 0.038 0.57 14 - -
1,1,1-Trichloroethane 0.0027 0.23 1.1 -- --
Trichloroethene 0.097 0.37 14 - -
Trichlorofluoromethane 0.026 0.69 1.4 -- --
Total Organics® 0.29543 NA NA NA NA

Notes:
2U.S. Environmental Protection Agency, 1999, “Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition, Compendium
Method TO-15,” Center for Environmental Research Information, Office of Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio.
bResults are reported in ppmv. MDL and RL are reported in ppbv.
‘Laboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.

Laboratory Qualifier

J  =Resultis greater than the MDL but less than the RL; the concentration is an approximate value.

Validation Qualifier

U =The analyte was reported as a detection by the laboratory but was qualified during data validation as not detected. The associated numerical value is the

revised sample quantitation limit in units of ppbv, in accordance with the data validation process.

dTotal Organics - Sum of validated detected organic analytes (i.e., results for analytes reported as detections by the laboratory but qualified during data validation as not
detected are not included in the Total Organics value).

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 present (i.e., greater than zero).
NA = Not applicable.

ppbv = Parts per billion, by volume basis.

ppmv = Parts per million, by volume basis.

RL = Reporting limit. Minimum concentration that can be reported with a statistically established degree of confidence.

vOC = Volatile organic compound.
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6.0 SOIL-MOISTURE MONITORING RESULTS

This chapter presents soil-moisture monitoring activities (i.e., data collection and evaluation) in
accordance with LTMMP Sections 3.4.2 and Appendix E (SNL/NM March 2012). The monitoring
objective is to establish soil-moisture trends in the vadose zone beneath the MWL to evaluate
ET Cover performance. The soil-moisture monitoring system functions as an early warning
detection system for water percolation and infiltration through the ET Cover and disposal area
so that timely action can be taken, if necessary. Results for the depth range of 8.7 to 86.6 ft bgs
for each soil-moisture access tube are compared to the trigger level defined in LTMMP

Section 5.2.3.2.

Soil-moisture monitoring field activities and results are described in Sections 6.1 and 6.2,
respectively. Data evaluation and comparison of results to the monitoring trigger level are
presented in Section 6.3. A summary of soil-moisture monitoring activities and results is
provided in Section 11.1.

6.1 Soil-Moisture Monitoring Field Activities

One annual soil-moisture monitoring event was conducted during the April 1, 2017 through
March 31, 2018 reporting period fulfilling the LTMMP annual monitoring requirement. The
monitoring event was conducted on April 17, 2017. Figure 6-1 shows the soil-moisture
monitoring locations MWL-VZ-1, MWL-VZ-2, and MWL-VZ-3, which are angled boreholes

(60 degrees from the horizontal ground surface) that project beneath the MWL. Soil-moisture
monitoring field forms and tables that compare soil-moisture content values to baseline values
for the three access tubes are provided in Annex D.

Neutron count data collected in the field were correlated to percent soil-moisture content by
volume as described in LTMMP Section 3.4.2 and Appendix E (SNL/NM March 2012). Baseline
for soil-moisture content was determined for each access tube prior to the ET Cover subgrade
work in September 2006 by averaging data collected during ten monitoring events between
May 27, 2004 and August 8, 2006.

6.1.1 Field Quality Control

The CPN 503DR neutron probe was operated in accordance with the field operating procedure
and the manufacturer’s operating manual. A standard count was taken the day of the monitoring
event, prior to the moisture logging, to ensure the instrument was functioning properly and to
confirm measurement accuracy. The results of the standard counts are provided on the MWL
neutron logging data field form provided in Annex D.

6.1.2 Waste Management

No wastes were generated from soil-moisture monitoring activities.
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Mixed Waste Landfill Soil-Moisture Monitoring Locations
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6.2 Monitoring Results

Soil-moisture monitoring data for this reporting period are presented in Figures 6-2, 6-3, and 6-4
for MW-VZ-1, MWLVZ-2, and MWL-VZ-3, respectively. The results for the April 17, 2017 annual
monitoring event are plotted on these figures along with the baseline soil-moisture content and
the trigger level for comparison. Results track very closely with the established soil-moisture
baseline for the three access tubes. Soil moisture content by volume is generally consistent with
depth, with some slight increases above 5 percent at depths below 80 ft bgs. The April data are
consistent with the baseline data and indicate a dry vadose zone.

6.2.1 Variances

There were no variances from the LTMMP soil-moisture monitoring requirements.

6.3 Data Evaluation and Monitoring Trigger Level

Soil-moisture data collected during the reporting period were compared to the trigger level,
which is 23 percent soil moisture by volume, and applies to the shallow depth range

beneath the ET Cover of 8.7 to 86.6 ft bgs for each monitoring location as specified in LTMMP
Section 5.2.3.2 (SNL/NM March 2012). This comparison is shown graphically in Figures 6-2,
6-3, and 6-4.

During this reporting period, the soil-moisture content measurements for the shallow trigger
level depth interval at MWL-VZ-1 ranged from 1.8 to 5.2 percent, compared to 1.7 to 5.6 percent
baseline. At MWL-VZ-2 the soil-moisture content ranged from 2.0 to 4.6 percent, compared

to 2.1 to 5.5 percent baseline. At MWL-VZ-3 the soil-moisture content ranged from 1.3 to

4.1 percent, compared to 1.8 to 4.5 percent baseline.

In summary, all values are below the 23 percent soil-moisture content trigger level and track
closely to baseline soil-moisture values, indicating the ET Cover is performing as designed.
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Figure 6-2
Mixed Waste Landfill MWL-VZ-1 Soil-Moisture Monitoring Results
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Figure 6-3
Mixed Waste Landfill MWL-VZ-2 Soil-Moisture Monitoring Results
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Mixed Waste Landfill MWL-VZ-3 Soil-Moisture Monitoring Results
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7.0 GROUNDWATER MONITORING RESULTS

This chapter presents groundwater monitoring activities (i.e., sampling and analysis), analytical
results, and data evaluation in accordance with LTMMP Sections 3.5 and Appendix F (SNL/NM
March 2012). The monitoring objective is to obtain groundwater analytical results representative
of the uppermost part of the aquifer beneath the MWL and compare them to the trigger levels
defined in Table 5.2.4-1 of the MWL LTMMP. Groundwater monitoring, combined with soil-vapor
monitoring, functions as an early warning detection system for changing conditions so that
timely action can be taken, if necessary.

Groundwater sampling field activities are described in Section 7.1, analytical laboratory results
are presented and compared to trigger levels in Section 7.2, followed by a discussion of data
guality. Hydrogeologic information on the Regional Aquifer is presented in Section 7.3.

A summary of groundwater monitoring activities and results is provided in Section 11.1.

7.1 Environmental Sampling Field Activities

Two groundwater monitoring events were conducted during the April 1, 2017 through March 31,
2018 reporting period, fulfilling the LTMMP semiannual monitoring requirement. Groundwater
samples were collected from monitoring wells MWL-BW2, MWL-MW7, MWL-MW8, and
MWL-MW9. Well locations are shown in Figure 7-1. The samples were analyzed for VOCs,
metals (cadmium, chromium, nickel, and uranium), specific radionuclides, gross alpha and beta,
tritium, and radon-222. Field forms and documentation that address calibration of equipment,
well purging and water quality measurements, and equipment decontamination activities are
provided in Annex E.

The first sampling event was conducted between May 2 and 8, 2017. An environmental-
duplicate sample pair was collected from MWL-MW?9.

The second sampling event was conducted between October 17 and 24, 2017. An
environmental-duplicate sample pair was collected from MWL-MWS8.

7.1.1 Well Purging

Purging removes stagnant water from the well so that a representative environmental sample
can be obtained. In accordance with LTMMP Appendix F, the minimum purge requirement for a
portable piston pump is one saturated screen volume. Purging continued beyond the minimum
purge volume until four stable field measurements for temperature, specific conductivity (SC),
potential of hydrogen (pH), and turbidity were obtained. Field measurements for water quality
parameters were collected using a YSI™ Model EXO1 Water Quality Meter and a HACH™
Model 2100Q portable turbidity meter. Additional water quality measurements included
oxidation-reduction potential and dissolved oxygen.
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Mixed Waste Landfill Groundwater Monitoring Well Locations
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A portable Bennett™ groundwater sampling system was used to collect environmental samples
from all wells. Purge requirements were satisfied at all monitoring wells. In accordance with
LTMMP Appendix F requirements designed to decrease the purging flow rate as low as possible
for wells that potentially purge dry, the portable Bennett™ groundwater sampling system was
equipped with a flow meter valve located along the discharge line and with small diameter
tubing (3/8-inch outer diameter and 1/4-inch inner diameter). The average flow rates ranged
from 0.12 gallons per minute (gpm) at MWL-MW9 to 0.32 gpm at MWL-BW?2 for the May 2017
sampling event. The average flow rates ranged from 0.09 gpm at MWL-MW9 to 0.28 gpm at
MWL-BW?2 for the October 2017 sampling event.

7.1.2 Field Quality Control

Field QC samples were collected as part of each sampling event and included duplicate,
equipment blank, field blank, and trip blank samples. The sampling pump and tubing bundle
used to collect environmental samples were decontaminated prior to sampling each monitoring
well.

Duplicate samples were collected and analyzed to evaluate the overall precision and
reproducibility of the sampling and analytical process. The duplicate samples were collected
immediately after the original groundwater sample to reduce variability caused by time and/or
sampling mechanics. Duplicate samples were analyzed for the same constituents as the
groundwater samples.

Equipment blank (also referred to as rinsate blank) samples were collected after equipment
decontamination to verify effectiveness of the decontamination process. Equipment blank
samples consisted of deionized (DI) water that was pumped through the sampling system and
analyzed for the same constituents as the groundwater samples.

Field blank samples were collected and analyzed for VOCs to detect any potential sample
contamination resulting from ambient field conditions. The field blanks were prepared by pouring
DI water into sample containers at the sample point (i.e., inside the sampling truck at each
monitoring well) to simulate the transfer of environmental samples from the sampling system

to the sample container. Additional field blank samples were collected at the Environmental
Resources Field Office (ERFO) during the decontamination process to assess the DI water and
ERFO ambient conditions.

Trip blank samples consist of laboratory reagent-grade water with hydrochloric acid
preservative. They are prepared by the analytical laboratory and accompany the sample
containers from the laboratory, through sampling activities, and are shipped back to the
laboratory with the environmental samples. Trip blank samples were submitted with
groundwater samples collected for analysis of VOCs to assess whether contamination of the
samples occurred during sampling, transportation, analysis, and/or storage.

The field QC samples were submitted for analysis with the environmental samples. A brief

explanation of the field QC sampling protocol for the May and October sampling events is
provided below. Analytical results are presented in Section 7.2.
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First Sampling Event — May 2-8, 2017

One duplicate sample was collected at MWL-MW9. One equipment blank sample was collected
prior to sampling monitoring well MWL-MW9. Five field blank samples were collected; one at
ERFO and four at the site (one at each monitoring well). Five trip blank samples were also
submitted with groundwater samples for analysis of VOCs.

Second Sampling Event — October 17-24, 2017

One duplicate sample was collected at MWL-MW8. One equipment blank sample was collected
prior to sampling MWL-MWS8. Five field blank samples were collected; one at ERFO and four at
the site (one at each monitoring well). Five trip blank samples were also submitted with
groundwater samples for analysis of VOCs.

7.1.3 Waste Management

Purge and decontamination wastewater generated from sampling activities was collected in
55-gallon containers and stored at the ERFO waste accumulation area. All wastewater was
managed as non-hazardous waste based upon historical sample results and process
knowledge of monitoring well locations. All wastewater was discharged to the sanitary sewer
in accordance with Albuquerque Bernalillo County Water Utility Authority requirements after
characterization data were compared to discharge limits. Approximately 231 gallons of
wastewater were generated during the May 2017 groundwater sampling event and
approximately 226 gallons were generated during the October 2017 sampling event.

PPE and other solid waste generated during May and October 2017 monitoring activities were
managed in accordance with all applicable requirements. Analytical data collected from the
sampling event was used to supplement the waste management process. Based on historical
data and sampling results from the two monitoring events, all solid waste was managed as non-
hazardous solid waste.

7.2 Laboratory Results

Environmental and field QC samples were submitted to GEL for analyses. Samples were
analyzed in accordance with applicable EPA analytical methods. For comparison, trigger levels
are included in the analytical results tables in this report. Both analytical laboratory and data
validation qualifiers are included in the groundwater data tables presented in this section.
Analytical laboratory reports, including certificates of analyses, analytical methods, MDLSs,
PQLs, dates of analyses, results of QC analyses, and data validation reports are filed in the
SNL/NM Record Center.

7.2.1 Environmental Sample Results

This section summarizes groundwater monitoring results for the reporting period. Groundwater
monitoring results were compared to historical MWL groundwater monitoring results and
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LTMMP trigger levels. All results were below applicable LTMMP trigger levels defined in
Section 5.2.4 of the LTMMP (SNL/NM March 2012) and were comparable to historical MWL
groundwater monitoring results.

Table 7-1 summarizes detected VOCs for the May and October sampling events. The MDLs for
all VOCs are presented in Table 7-2. The 2017 results for cadmium, chromium, nickel, and
uranium are provided in Table 7-3, and the radionuclide, gross alpha, gross beta, tritium, and
radon results are provided in Table 7-4. Table 7-5 summarizes field water quality measurements
taken prior to environmental groundwater sample collection for both 2017 sampling events.

Radionuclide activity in groundwater samples is determined through specific radiological
analyses as presented in Table 7-4. In addition, gross alpha and beta activities are measured to
screen for indications of other radionuclides (i.e., radiological anomalies). Gross alpha activity
values are corrected by subtracting naturally occurring uranium in accordance with 40 CFR 141.
Uranium is measured independently in groundwater samples, and results are presented in
Table 7-3.

Trigger levels provide early detection of potentially changing conditions that require additional
testing and further investigation (SNL/NM March 2012). Groundwater radiological trigger levels
for tritium (4 millirem per year), radon (1,000 pCi/L), gross alpha activity (15 pCi/L), and gross
beta activity (4 millirem per year) are shown in Table 7-4. The units for the tritium and gross
beta triggers relate to a dose rate and not a specific activity per volume (pCi/L) measurement.
For tritium, the approximate equivalent activity is 20,000 pCi/L, assuming an onsite resident
using the groundwater underlying the MWL as their primary drinking water source.

Gross alpha and beta results are used as a broad radiological screening tool to look for other
potential radionuclides besides tritium, radon, and the radionuclides already addressed by
gamma spectroscopy analysis (i.e., the radionuclides of concern). The screening analyses do
not provide radionuclide-specific identification necessary to calculate a dose. If the gross alpha
trigger is exceeded, additional radiological analysis may be required to identify the specific
radionuclide(s) that are contributing to the gross alpha result. Gross beta results are compared
to the extensive SNL/NM groundwater monitoring data set to determine if there are indications
of radiological anomalies. In other words, the gross beta activity is compared to natural
background beta activity. If there are indications of radiological anomalies, additional analysis
may be required to identify the specific radionuclide that is causing the anomalous beta activity.
Once the specific radionuclide is identified, the corresponding dose to a human receptor can be
calculated and compared to the trigger of 4 millirem per year. Additional analysis based on
elevated gross alpha or gross beta screening results would only be required if the results are
not explained by the other radionuclide-specific results. In summary, the screening and
evaluation process ensures that if radiological contamination is present, it will be detected,
evaluated, and appropriate follow-up actions will be taken.
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Table 7-1
Summary of Detected VOCs (EPA Method 8260B?)
Mixed Waste Landfill Groundwater Monitoring
May and October 2017

Result MDL PQL Trigger Levels Laboratory | Validation
Well ID Analyte (ug/L) (ug/L) (ug/L) (ug/L) Qualifier® | Qualifier®
October 2017 Sampling Event
MWL-MW8
24-0ct-2017 (duplicate) Acetone 1.70 15 10.0 3000 J 10U

Notes:
ay.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3™ edition.

bLaboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.

Laboratory Qualifier
J = Estimated value, the analyte concentration is greater than the MDL but less than the PQL.

Validation Qualifier
U = The analyte was reported as a detection by the laboratory but was qualified during data validation as not detected. The associated numerical

value is the revised sample quantitation limit in units of pg/L, in accordance with the data validation process.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit. The minimum concentration or activity that can be measured and reported with 99% confidence that the analyte is greater than

zero, analyte is matrix-specific.

png/L = Micrograms 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 the applicable method under routine laboratory operating conditions.
VOCs = Volatile organic compounds.
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Table 7-2

April 2017 — March 2018

Summary of Method Detection Limits for VOCs (EPA Method 8260B%)

Mixed Waste Landfill Groundwater Monitoring

May and October 2017

MDL

Analyte (ug/L)
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-Dichloroethane 0.300
1,2-Dichloropropane 0.300
2-Butanone 1.50
2-Hexanone 1.50
4-methyl-, 2-Pentanone 1.50
Acetone 1.50
Benzene 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
Dibromochloromethane 0.300
Dichlorodifluoromethane 0.300
Ethyl benzene 0.300
Methylene chloride 1.00
Styrene 0.300
Tetrachloroethene 0.300
Toluene 0.300
Trichloroethene 0.300
Vinyl acetate 1.50
Vinyl chloride 0.300
Xylene 0.300
cis-1,2-Dichloroethene 0.300
cis-1,3-Dichloropropene 0.300
trans-1,2-Dichloroethene 0.300
trans-1,3-Dichloropropene 0.300

Notes:

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

Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3 edition.

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.

pg/L = Micrograms per liter.

VOCs = Volatile organic compounds.
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Table 7-3

April 2017 — March 2018

Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 60207)

Mixed Waste Landfill Groundwater Monitoring
May and October 2017

Result MDL PQL Trigger Level Laboratory Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier®
May 2017 Sampling Event
MWL-BW?2 Cadmium ND 0.0003 0.001 0.0025 U -
02-May-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00675 0.000067 0.0002 0.015 - -
MWL-MW7 Cadmium ND 0.0003 0.001 0.0025 U -
04-May-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00759 0.000067 0.0002 0.015 - -
MWL-MW8 Cadmium ND 0.0003 0.001 0.0025 U -
08-May-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.0071 0.000067 0.0002 0.015 - -
MWL-MW9 Cadmium ND 0.0003 0.001 0.0025 U -
03-May-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00932 0.000067 0.0002 0.015 - -
MWL-MW9 (Duplicate) Cadmium ND 0.0003 0.001 0.0025 U -
03-May-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00902 0.000067 0.0002 0.015 - -

Refer to notes at end of table.
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Table 7-3 (Concluded)

April 2017 — March 2018

Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 60207)

Mixed Waste Landfill Groundwater Monitoring

May and October 2017

Result MDL PQL Trigger Level Laboratory Validation
Well ID Analyte (mg/L) (mg/L) (mg/L) (mg/L) Qualifier® Qualifier®
October 2017 Sampling Event
MWL-BW?2 Cadmium ND 0.0003 0.001 0.0025 U -
17-Oct-17 Chromium ND 0.003 0.010 0.043 U -
Nickel 0.00157 0.0006 0.002 0.050 J -
Uranium 0.00697 0.000067 0.0002 0.015 - -
MWL-MW7 Cadmium ND 0.0003 0.001 0.0025 U -
23-Oct-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00745 0.000067 0.0002 0.015 - -
MWL-MW8 Cadmium ND 0.0003 0.001 0.0025 U -
24-Oct-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00733 0.000067 0.0002 0.015 - -
MWL-MW8 (Duplicate) Cadmium ND 0.0003 0.001 0.0025 U -
24-Oct-17 Chromium ND 0.003 0.010 0.043 U -
Nickel ND 0.0006 0.002 0.050 U -
Uranium 0.00776 0.000067 0.0002 0.015 - -
MWL-MW9 Cadmium ND 0.0003 0.001 0.0025 U -
18-Oct-17 Chromium ND 0.003 0.010 0.043 U -
Nickel 0.00143 0.0006 0.002 0.050 J -
Uranium 0.00925 0.000067 0.0002 0.015 - -
Notes:
a.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3" edition.
bLaboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.
Laboratory Qualifier
J = Estimated value, the analyte concentration is greater than the MDL but less than the PQL.
U = Analyte was not detected.
EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit. The minimum concentration or activity 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.
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 the

applicable method under routine laboratory operating conditions.
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Table 7-4
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results
Mixed Waste Landfill Groundwater Monitoring

May and October 2017

April 2017 — March 2018

Result? MDAP Laboratory Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) Trigger Level Qualifier® Qualifier® Method*
May 2017 Sampling Event
MWL-BW2 Americium-241 -5.44 +£16.4 19.0 NE U BD EPA 901.1
02-May-17 Cesium-137 -1.2+3.30 3.74 NE U BD EPA 901.1
Cobalt-60 0.609 + 3.02 3.94 NE U BD EPA 901.1
Gross Alpha 6.38 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 5.54 +1.26 1.17 4 mrem/yr - - EPA 900.0
Tritium® 7.93+82.4 147 4 mrem/yr U BD EPA 906.0 M
Radon-222 412 + 105 59.0 1000 pCi/L - - SM7500 RnB
MWL-MW7 Americium-241 0.0778 + 7.43 12.9 NE U BD EPA 901.1
04-May-17 Cesium-137 0.487 + 1.55 2.79 NE U BD EPA 901.1
Cobalt-60 2.09+1.83 3.07 NE U BD EPA 901.1
Gross Alpha 8.01 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 5.93+1.58 1.37 4 mrem/yr -- -- EPA 900.0
Tritium® -5.79 + 82.6 150 4 mrem/yr U BD EPA 906.0 M
Radon-222 205 £ 58.9 47.7 1000 pCi/L - - SM7500 RnB
MWL-MW8 Americium-241 0.579+15.4 23.8 NE U BD EPA 901.1
08-May-17 Cesium-137 1.08 +£1.87 3.26 NE U BD EPA 901.1
Cobalt-60 0.338 +1.77 3.10 NE U BD EPA 901.1
Gross Alpha 4.36 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 5.04 +1.32 1.36 4 mrem/yr -- -- EPA 900.0
Tritium® 24.2 +£83.5 147 4 mrem/yr U BD EPA 906.0 M
Radon-222 120 + 60.6 84.5 1000 pCi/L -- J SM7500 RnB
MWL-MW9 Americium-241 4.10 +10.0 16.8 NE U BD EPA 901.1
03-May-17 Cesium-137 -1.3+1.86 2.93 NE U BD EPA 901.1
Cobalt-60 1.21+2.06 3.85 NE U BD EPA 901.1
Gross Alpha 4.06 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 6.62 +£1.39 1.10 4 mrem/yr -- -- EPA 900.0
Tritium® -1.18 + 79.8 144 4 mrem/yr U BD EPA 906.0 M
Radon-222 509 + 125 56.8 1000 pCi/L - - SM7500 RnB

Refer to notes at end of table.
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Table 7-4 (Continued)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results
Mixed Waste Landfill Groundwater Monitoring
May and October 2017

Result? MDAP Laboratory Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) Trigger Level Qualifier® Qualifier® Method*

May 2017 Sampling Event (Continued)

MWL-MW9 (Duplicate) Americium-241 -0.414 + 6.48 11.2 NE U BD EPA 901.1

03-May-17 Cesium-137 -0.365 + 1.77 3.00 NE U BD EPA 901.1
Cobalt-60 -0.181 + 1.68 3.02 NE U BD EPA 901.1
Gross Alpha 6.46 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 6.59 +1.39 1.14 4 mrem/yr - - EPA 900.0
Tritium® 30.2 +81.6 142 4 mrem/yr U BD EPA 906.0 M
Radon-222 450 £ 112 56.9 1000 pCi/L - - SM7500 RnB

Refer to notes at end of table.
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Table 7-4 (Continued)
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results

Mixed Waste Landfill Groundwater Monitoring

May and October 2017

April 2017 — March 2018

Result? MDAP Laboratory Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) Trigger Level Qualifier® Qualifier® Method*
October 2017 Sampling Event
MWL-BW2 Americium-241 -5.66 £ 15.9 25.7 NE U BD EPA 901.1
17-Oct-17 Cesium-137 -1.29 +2.23 3.63 NE U BD EPA 901.1
Cobalt-60 -1.08 £3.71 4.06 NE U BD EPA 901.1
Gross Alpha 4.57 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 4.13 £ 0.959 0.794 4 mrem/yr - J EPA 900.0
Tritium® -80.3 £ 98.3 175 4 mrem/yr U BD EPA 906.0 M
Radon-222 379 +£92.7 47.2 1000 pCi/L -- - SM7500 Rn B
MWL-MW?7 Americium-241 -7.34 £15.6 23.4 NE U BD EPA 901.1
23-Oct-17 Cesium-137 0.250 + 1.95 3.38 NE U BD EPA 901.1
Cobalt-60 0.0962 + 1.93 3.53 NE U BD EPA 901.1
Gross Alpha 3.39 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 5.66 +1.18 0.781 4 mrem/yr -- J EPA 900.0
Tritium® -89.1£104 185 4 mrem/yr U BD EPA 906.0 M
Radon-222 174 £ 62.5 69.2 1000 pCi/L -- J SM7500 Rn B
MWL-MW8 Americium-241 0.311 + 14.7 23.9 NE U BD EPA 901.1
24-Oct-17 Cesium-137 -0.0501 * 2.05 3.51 NE U BD EPA 901.1
Cobalt-60 0.261 + 1.83 3.43 NE U BD EPA 901.1
Gross Alpha 10.99 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 4.71+1.02 0.767 4 mrem/yr -- J EPA 900.0
Tritium® 61.4 + 106 179 4 mrem/yr U BD EPA 906.0 M
Radon-222 145+ 52.3 58.0 1000 pCi/L -- J SM7500 Rn B
MWL-MWS8 (Duplicate) Americium-241 1.06 + 8.95 14.7 NE U BD EPA 901.1
24-Oct-17 Cesium-137 1.39+1.76 3.04 NE U BD EPA 901.1
Cobalt-60 0.895 + 1.92 3.55 NE U BD EPA 901.1
Gross Alpha 6.40 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 5.06 £ 1.09 0.760 4 mrem/yr -- J EPA 900.0
Tritium® 12.3+104 180 4 mrem/yr U BD EPA 906.0 M
Radon-222 201 + 62.6 58.1 1000 pCi/L - -- SM7500 Rn B

Refer to notes at end of table.
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Table 7-4 (Concluded)

May and October 2017

April 2017 — March 2018

Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results
Mixed Waste Landfill Groundwater Monitoring

Result? MDAP Laboratory Validation Analytical
Well ID Analyte (pCi/L) (pCi/L) Trigger Level Qualifier® Qualifier® Method*
October 2017 Sampling Event (Continued)
MWL-MW9 Americium-241 -9.68 + 16.6 24.5 NE U BD EPA 901.1
18-Oct-17 Cesium-137 0.856 +2.32 4.05 NE U BD EPA 901.1
Cobalt-60 -0.898 + 2.61 4.10 NE U BD EPA 901.1
Gross Alpha 0.54 NA 15 pCi/L NA None EPA 900.0
Gross Beta® 554 +1.19 0.895 4 mrem/yr - J EPA 900.0
Tritium' -47.7 £104 182 4 mrem/yr U BD EPA 906.0 M
Radon-222 356 + 85.7 39.5 1000 pCi/L - - SM7500 Rn B
Notes:

aGross alpha activity measurements were corrected by subtracting the total uranium activity from the total gross alpha result (Title 40 Code of Federal Regulations Parts 9, 141, and
142, Table 1-4). Negative numbers indicate the sample count or result was less than the instrument background; result is below the minimum detectable activity.
PMDA is the minimal detectable activity or minimum measured activity in a sample required to ensure 95% probability that the measured activity is accurately quantified above the
critical level.
‘Laboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted samples.

Laboratory Qualifier

NA = Not applicable.

U = Analyte was below detection limit.

Validation Qualifier

BD = Below detection limit as used in radiochemistry to identify results that are not statistically different from zero.
J = Estimated value.

None = No data validation for corrected gross alpha activity.
dAnalytical Methods EPA 900.0, EPA 901.1, and EPA 906.0 M:

- 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.
Analytical Method SM7500-Rn B:

- American Public Health Association, American Water Works Association, and Water Environment Federation, 1988, “Standard Methods for the Examination of Water and
Wastewater,” SM7500-Rn B Method, 22™ Edition, published jointly by American Public Health Association, American Water Works Association, and Water Environment
Federation, Washington, D.C., 1988.

¢Refer to Section 7.2.1 for an explanation of the gross beta trigger level.

The approximate equivalent activity for the 4 mrem/yr tritium trigger level is 20,000 pCi/L.
EPA = U.S. Environmental Protection Agency.

mrem/yr = Millirem per year.

NA = Not applicable.
NE = Not established.
pCi/L = Picocuries per liter.
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Table 7-5
Summary of Field Water Quality Measurements?
Mixed Waste Landfill Groundwater Monitoring
May and October 2017

Well ID/ Temperature SC ORP Turbidity DO DO
Sample Date (°C) (umhos/cm) (mV) pH (NTU) (% Sat) (mg/L)

May 2017 Sampling Event
MWL-BW2 21.35 705.9 132.9 7.42 3.62 39.9 3.52
MWL-MW7 21.22 592.3 187.1 7.64 1.22 71.6 6.35
MWL-MW8 22.19 629.3 148.5 7.56 1.63 22.6 2.00
MWL-MW9 21.36 598.4 132.1 7.55 0.49 13.7 1.20
October 2017 Sampling Event
MWL-BW?2 20.85 675.0 140.2 7.29 3.72 38.0 3.39
MWL-MW7 20.91 561.4 107.7 7.48 1.18 73.6 6.54
MWL-MW8 19.20 550.0 175.1 7.42 0.91 23.1 2.15
MWL-MW9 22.91 599.1 253.9 7.28 0.46 15.9 1.34
Notes:
aField measurements collected prior to sampling.
°C = Degrees Celsius.
% Sat = Percent saturation.
DO = Dissolved oxygen.
mg/L = Milligrams per liter.
pmhos/cm = Micromhos per centimeter.
mV = Millivolts.
NTU = Nephelometric turbidity units.
ORP = Oxidation-reduction potential.
pH = Potential of hydrogen (negative logarithm of the hydrogen ion concentration).
SC = Specific Conductivity.

First Sampling Event — May 2-8, 2017

VOCs were not detected in the environmental samples above MDLs. To evaluate previous
sporadic, low-concentration detections of PCE in MWL-MW8 groundwater samples, two
additional groundwater samples were collected from this well during the purging process. The
sample collected after the removal of approximately five gallons had a detection of PCE at
0.370 micrograms per liter. This result is consistent with the hypothesis of PCE soil-gas entering
the monitoring well through the unsaturated screen interval (over 20 feet of well screen present
above the groundwater elevation in MWL-MW8) and diffusing directly into the groundwater,
causing sporadic low-concentration PCE detections. To further test this hypothesis and evaluate
conditions in the MWL-MW8 well screen and casing, passive VOC soil-gas samplers will be
deployed in MWL-MW8 in 2018. Although there are other possible explanations, this hypothesis
is the most likely based on extensive characterization work performed at the nearby Chemical
Waste Landfill.

Cadmium, chromium, and nickel were not detected above the associated MDL. Uranium was
detected above the associated MDLs and below LTMMP trigger levels in all groundwater
samples. Uranium concentrations ranged from 0.00675 milligrams per liter (mg/L) at MWL-BW2
to 0.00932 mg/L at MWL-MW9. All results are consistent with historical MWL groundwater
monitoring results and are below LTMMP trigger levels.

MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting

7-14



Sandia National Laboratories April 2017 — March 2018
MWL Annual Long-Term Monitoring & Maintenance Report

radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid
scintillation counting). Negative results in Table 7-4 indicate the sample result was lower than
the instrument background (i.e., below the instrument detection limit). Gross alpha activity was
detected in all samples ranging from 4.06 pCi/L (MWL-MW9) to 8.01 pCi/L (MWL-MW?7). Gross
beta activity was detected in all samples ranging from 5.04 pCi/L (MWL-MWS8) to 6.62 pCi/L
(MWL-MW?9). Radon-222 was detected in all samples, with activities ranging from 120 pCi/L at
MWL-MWS8 to 509 pCi/L at MWL-MW9. All radiological results were reviewed by an SNL/NM
radiological SME to screen for potential indications of radiological contamination; there were no
indications of radiological anomalies in the groundwater sample results. Results are consistent
with historical results and below LTMMP trigger levels.

Second Sampling Event — October 17-24, 2017

VOCs were not detected in the environmental samples above MDLs, except for acetone in the

duplicate sample from monitoring well MWL-MW8. Acetone was qualified as not detected during
data validation, as it was also detected in the associated equipment blank sample. Acetone was
not detected in the MWL-MW8 environmental sample and is a common laboratory contaminant.

Cadmium and chromium were not detected above the associated MDLs. Nickel was detected in
MWL-BW2 and MWL-MW9 samples at concentrations of 0.00157 mg/L and 0.00143 mg/L,
respectively. Uranium was detected in all groundwater samples with concentrations ranging
from 0.00697 mg/L at MWL-BW?2 to 0.00925 mg/L at MWL-MW9. All results are consistent with
historical MWL groundwater monitoring results and are below LTMMP trigger levels.

MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting
radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid
scintillation counting). Negative results in Table 7-4 indicate the sample result was lower than
the instrument background (i.e., below the instrument detection limit). Gross alpha activity was
detected in all samples ranging from 0.54 pCi/L (MWL-MW9) to 10.99 pCi/L (MWL-MWS8). Gross
beta activity was detected in all samples ranging from 4.13 pCi/L (MWL-BW?2) to 5.66 pCi/L
(MWL-MW?7). Radon-222 was detected in all samples, with activities ranging from 145 pCi/L at
MWL-MWS8 to 379 pCi/L at MWL-BW2. All radiological results were reviewed by an SNL/NM
radiological SME to screen for potential indications of radiological contamination; there were no
indications of radiological anomalies in the groundwater sample results. Results are consistent
with historical results and below LTMMP trigger levels.

Nickel and Uranium Concentration and Gross Alpha Activity Plots

Concentrations and activities over time of nickel, uranium, and gross alpha are presented in
Figures 7-2 through 7-4 for all groundwater monitoring events conducted since implementation
of the LTMMP in 2014. Trigger levels are not shown on these plots, as the respective trigger
levels are higher than the maximum concentration or activity depicted on the vertical axis of
these figures. For non-detect results, the MDL or MDA was used and for environmental-
duplicate sample pairs, the highest result was used. Variation shown in these plots reflects
natural background variation in the concentration of these constituents within the Regional
Aquifer.
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Figure 7-2
Nickel Concentrations vs. Time
Mixed Waste Landfill Groundwater Monitoring Wells
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Uranium Concentrations vs. Time
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7.2.2 Field Quality Control Sample Results

Field QC sample results met the sampling DQOs and validated the field sampling procedures
and protocol. The analytical results for each field QC sample type are presented in this section.

Table 7-6 summarizes results of environmental-duplicate sample pair results and the calculated
RPD values for the May and October 2017 data sets. RPDs were calculated for constituents
that exceeded the MDL in the sample pairs. Only the metal uranium was detected above the
associated MDLs in the two sample pairs. Calculated RPDs for uranium show good agreement
(i.e., RPD values less than or equal to 35 for metals) for both sampling events, ranging from

3 to 6.

Table 7-6
Summary of Duplicate Sample Results
Mixed Waste Landfill Groundwater Monitoring
May and October 2017

Well ID/Parameter | Environmental Sample (R1) | Duplicate Sample (R2) | RPD?
May Sampling Event
MWL-MW9
Uranium (mg/L) | 0.00932 | 0.00902 | 3
October Sampling Event
MWL-MW8
Uranium (mg/L) | 0.00733 | 0.00776 | 6
Notes:
3RPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole

number.
IR, —R,|
RPD = x 100
[(Ri + Ry)/ 2]

where: R: = Environmental sample result.

R2 = Duplicate sample result.
mg/L = Milligram(s) per liter.

A discussion of equipment, field, and trip blank results for the May and October sampling events
is provided below.

First Sampling Event — May 2-8, 2017

The equipment blank sample for the May sampling event was analyzed for all constituents. No
constituents were detected above the MDLs in the equipment blank sample.

VOCs were not detected in the five field blank samples associated with the May sampling event.

VOCs were not detected in the six trip blank samples associated with the May sampling event.
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Second Sampling Event — October 17-24, 2017

The equipment blank sample for the October sampling event was analyzed for all constituents.
Acetone and toluene were detected. Acetone in the MWL-MW8 duplicate sample result was
gualified as not detected during data validation since the reported acetone concentration was
less than ten times the equipment blank concentration. No corrective action was necessary for
toluene since this compound was not detected in associated environmental samples. Both of
these compounds are common laboratory contaminants.

Of the five field blank samples collected in October, the field blank sample associated with well
MWL-MW?7 had an acetone detection. No corrective action was necessary since acetone was
not detected in the associated environmental sample.

VOCs were not detected in the six trip blank samples associated with the October sampling
event.

7.2.3 Laboratory Quality Control and Data Quality

Internal laboratory QC samples were analyzed concurrently with all environmental samples

in accordance with laboratory procedures and EPA methods. These samples included
laboratory control samples, method blanks, matrix spike and matrix spike duplicate samples,
surrogate spike samples, and replicate samples. The results were used to evaluate potential
contamination associated with the laboratory analytical process and to determine the accuracy
and precision of the analytical methods. Reported QC sample results comply with analytical
method and laboratory procedure requirements. Laboratory QC sample results that effected
environmental sample results are discussed below.

First Sampling Event — May 2-8, 2017

All laboratory control sample results met the accuracy (i.e., % recovery) requirement of 50 to
130% for VOCs and 75 to 125% for metals (Section 2.1 of LTMMP Appendix F), except for
acetone. The post spike and post spike duplicate recovery for acetone was 133% in the
laboratory batch associated with the May equipment blank, MWL-BW2, MWL-MW?7, and
MWL-MW9 samples. No corrective action was required since acetone was not detected in any
of the associated environmental samples.

Second Sampling Event — October 17-24, 2017

All laboratory control sample results met the accuracy (i.e., % recovery) requirement of 50 to
130% for VOCs and 75 to 125% for metals (Section 2.1 of LTMMP Appendix F), except for
several VOCs. The matrix spike and matrix spike duplicate recoveries for various compounds
were greater than acceptance criteria. No corrective action was necessary, since all laboratory
internal standards met QC criteria and analytical method requirements.

All chemical data were reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2014; SNL/NM
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June 2017b). Based upon the data validation and review criteria, all analytical data were
determined acceptable and met the DQOs. Data validation and contract verification reviews are
provided in Annex E.

7.2.4 Variances and Non-Conformances

Variances and non-conformances are defined in the LTMMP Appendix F, Section 6 for
groundwater monitoring. There were no variances or non-conformances from LTMMP
requirements for groundwater monitoring during the May and October 2017 sampling events.

7.3 Hydrogeologic Assessment

A detailed conceptual site model is provided in the MWL Phase 2 RCRA Facility Investigation
Report (Peace et al. September 2002) and the Mixed Waste Landfill Groundwater Report,

1990 through 2001 (Goering et al. December 2002). An update to the conceptual site model
integrating the findings from the current groundwater monitoring well network installed in 2008 is
presented in the Mixed Waste Landfill Annual Groundwater Monitoring Report, Calendar

Year 2009 (SNL/NM June 2010).

The upper surface of the Regional Aquifer at the MWL is contained within the interfingering,
unconsolidated, fine-grained alluvial-fan deposits of the Santa Fe Group. The more
transmissive, coarser-grained Ancestral Rio Grande sediments underlie the fine-grained alluvial
deposits beneath the MWL. The depth to water is approximately 500 ft bgs and groundwater
flows generally westward, away from the Manzanita Mountains and towards the Rio Grande.
Several water-supply wells operated by KAFB and the Albuquerque Bernalillo County Water
Utility Authority have profoundly modified the natural groundwater flow regime near the MWL by
creating a trough in the water table in the western and northern portions of KAFB. As a result,
water levels at the MWL have historically declined since monitoring began in 1990.

Figure 7-5 shows the rate of groundwater elevation decline at MWL groundwater monitoring
wells for the time period 2000 through 2017. Since 2010, the rate of groundwater elevation
decline in all wells has been relatively slow and constant, and less than 2 feet overall. The rate
of groundwater elevation decline in the upper screen interval of MWL-MW4 has stabilized since
April 2010. The overall decline in MWL-BW?2 since 2009 has been approximately 3 feet,
reflecting a slightly higher rate of decline than observed in the other wells. Over the past two
years the rate of decline has significantly slowed, and between 2015 and 2017 all wells except
MWL-BW2 and MWL-MW4 showed an increase ranging from 0.11 to 0.53 feet. From October
2015 to October 2017, the groundwater elevation declined in well MWL-BW2 only 0.52 feet, and
the groundwater elevation decline in well MWL-MW4 was 1.60 feet. The subtle water table
rebound measured in the monitoring wells on the west side of the MWL has been observed in
wells located farther north on KAFB and is most likely related to a relaxation in groundwater
removal from the Regional Aquifer by the Albuquerque Bernalillo County Water Utility Authority.
Recharge from infiltration of direct precipitation at the MWL is negligible due to high
evapotranspiration, low precipitation, the thick sequence of unsaturated Santa Fe Group
deposits above the water table, and the presence of the MWL ET Cover. Groundwater recharge
of the Regional Aquifer occurs by the infiltration of precipitation in the Manzanita Mountains
located approximately 5 miles to the east.
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Figure 7-5

Groundwater Level Elevations at Mixed Waste Landfill Groundwater Monitoring Wells
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Figure 7-6 shows the October 2017 potentiometric surface of the Regional Aquifer beneath the
MWL. Groundwater flows towards the west and northwest. Measured orthogonally from the
potentiometric surface contours, the horizontal gradient for October 2016 ranges from
approximately 0.03 to 0.08 feet per foot. Groundwater velocities in the alluvial-fan sediments
were calculated using the current potentiometric surface gradient, the average hydraulic
conductivity obtained from slug testing of the four compliance monitoring wells, and an effective
porosity of 25 percent. The calculated 2017 groundwater velocity ranges from 0.02 to 0.06 feet
per day; the average is 0.04 feet per day. These very low values and the general position of the
groundwater elevation contours have not changed over the past four years, and are consistent
with previous estimates for horizontal groundwater flow at the water table in the MWL vicinity.
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Figure 7-6

Localized Potentiometric Surface of the Regional Aquifer at the Mixed Waste Landfill, October 2017
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8.0 BIOTA MONITORING RESULTS

This chapter presents biota monitoring activities (i.e., sampling and analysis), analytical results,
and data evaluation in accordance with the LTMMP Section 3.6 and Appendix F (SNL/NM
March 2012). The monitoring objective is to provide data to evaluate biotic mobilization of
contaminants (i.e., metals and radionuclides) from the subsurface to surface. Sampling of
surface soil from animal burrows and ant hills, and potentially deep-rooted vegetation, is
performed if these features are identified during the annual ET Cover Biology Inspection. Biota
monitoring functions as an early warning detection system for biotic mobilization of
contaminants to the surface so that timely action can be taken, if necessary. Results are
compared to trigger levels and background levels defined in LTMMP Section 5.2.2.2.

Biota monitoring field activities are described in Section 8.1, analytical laboratory results and a
discussion of data quality are presented in Section 8.2, and data evaluation and a comparison
of results to monitoring trigger levels are presented in Section 8.3. A summary of biota
monitoring activities and results is provided in Section 11.1.

8.1 Biota Monitoring Field Activities

One biota sampling event was conducted during the April 1, 2017 through March 31, 2018
reporting period fulfilling the LTMMP annual monitoring requirement. The biota sampling
locations were identified during the annual ET Cover Biology Inspection performed on

August 21, 2017. The sampling locations are shown in Figure 8-1 and consist of two ant hills
(MWL AHSS-01-2017 and MWL AHSS-02-2017) and two animal burrows (ABSS-01-2017 and
ABSS-02-2017). There were no potentially deep-rooted plants identified on the ET Cover during
the Biology Inspection. The two ant hill locations selected for surface soil sampling were the
largest and most active of the ant hills on the ET Cover, and they provide good spatial
coverage. Only four very small (less than 1-inch), inactive, shallow (less than 1.5-inches deep)
animal burrows were identified on the south end of the ET Cover during the annual inspection.
Two of these locations were selected for sampling as a best practice. Surface soil samples were
collected at these locations on August 28, 2017 and analyzed for metals and gamma emitting
radionuclides by gamma spectroscopy.

8.1.1 Field Quality Control

In accordance with the Tritium and Biota SAP (MWL LTMMP Appendix G, Table G-4.2-1), one
field QC sample (duplicate sample) was collected at MWL ABSS-01-2017.

8.1.2 Waste Management

Waste generated during sampling activities included PPE (i.e., gloves), and decontamination

wipes. Historical data and analytical results from the sampling event were used to characterize
the waste; it was determined to be non-hazardous solid waste and was managed accordingly.
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8.2 Laboratory Results

Biota surface soil samples were submitted to GEL for analyses. Samples were analyzed in
accordance with applicable EPA analytical methods. Results that are below the MDL (metals) or
MDA (gamma spectroscopy) are qualified with a “U” and are designated as not detected. Both
laboratory and data validation qualifiers are included in the data tables presented in this section.
Analytical laboratory reports, including certificates of analyses, analytical methods, MDAs and
MDLs, sample results, dates of analyses, and results of QC analyses, are filed in the SNL/NM
Record Center.

8.2.1 Environmental Sample Results

Table 8-1 summarizes metals results and Table 8-2 summarizes gamma spectroscopy results
for the two ant hill and two animal burrow surface soil sample locations. NMED-approved
background concentrations and activities (Dinwiddie September 1997), and LTMMP trigger
levels are included in Tables 8-1 and 8-2 for comparison.

All metals results were below the respective NMED-approved background concentrations and
below trigger levels.

All gamma spectroscopy radionuclide activities were low, below the respective NMED-approved
background activities. Thirteen of the 30 results were non-detects. Two of the uranium-238
results were qualified during data validation as estimated values because the result is less than
or equal to 3 times the MDA. The gamma spectroscopy results were reviewed by an SNL/NM
radiological SME to screen for potential indications of radiological contamination; there were no
indications of radiological anomalies in the biota soil sample results.

8.2.2 Field Quality Control Sample Results

Table 8-3 summarizes results of environmental-duplicate sample pairs and the RPD values
calculated for the August 2017 biota data set. An RPD was calculated when metals
concentrations were reported in both the environmental and duplicate sample at levels greater
than the RL, and when radionuclides were reported in both the environmental and duplicate
sample at activities greater than the MDA. Calculated RPDs for metals and radiological
constituents show good agreement, ranging from 4 to 23, except for mercury with an RPD of 60.
As defined in Section 2.3, Appendix G of the LTMMP, an RPD of less than or equal to 35 is
considered acceptable for metals results. The greater RPD value for mercury is likely related to
natural variability in the soil matrix, and not indicative of an issue with data precision. This
situation is relatively common for low concentrations of naturally occurring metals. Both mercury
results are below the NMED-approved background concentration and below the trigger level.
Based on the agreement of the other RPD values, additional corrective actions are not required.
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Table 8-1
Summary of Metals Results (EPA Method 6020/7470?)
Mixed Waste Landfill Biota Monitoring

April 2017 — March 2018

August 2017
Reporting NMED Trigger
Result MDL Limit Background® Level Laboratory | Validation
Sample Location Parameter | (mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® | Qualifier®
MWL ABSS-01-2017 | Arsenic 2.92 0.324 0.960 5.6 17.7 - -
28-Aug-17 Barium 91.8 0.096 0.384 130 100,000 - J
Beryllium 0.448 0.0192 0.096 0.65 2,260 - -
Cadmium 0.0766 0.0192 0.192 <1 897 J 0.19U
Chromium 8.86 0.192 0.576 17.3 63.1 N J
Cobalt 3.39 0.0576 0.192 5.2 20,500 - -
Copper 5.83 0.0633 0.192 154 45,400 - -
Lead 6.61 0.096 0.384 21.4 800 N J
Mercury 0.041 0.00393 0.0117 <0.25 73.6 - -
Nickel 7.11 0.096 0.384 115 22,500 - -
Selenium 0.885 0.345 0.960 <1 5,680 J -
Silver ND 0.0949 0.474 <1 5,680 U -
Vanadium 17.8 0.288 0.960 20.4 5,680 N J
Zinc 235 0.768 1.92 62 100,000 - J
MWL ABSS-01-2017 | Arsenic 3.09 0.334 0.988 5.6 17.7 - -
28-Aug-17 Barium 116 0.0988 0.395 130 100,000 - J
(Duplicate) Beryllium 0.502 0.0198 0.0988 0.65 2,260 -- --
Cadmium 0.0759 0.0198 0.198 <1 897 J 0.20U
Chromium 10.1 0.198 0.593 17.3 63.1 N J
Cobalt 3.63 0.0593 0.198 5.2 20,500 - -
Copper 6.50 0.0652 0.198 154 45,400 - -
Lead 7.21 0.0988 0.395 21.4 800 N J
Mercury 0.0221 0.00393 0.0117 <0.25 73.6 - -
Nickel 7.87 0.0988 0.395 115 22,500 - -
Selenium 0.950 0.356 0.988 <1 5,680 J -
Silver ND 0.0958 0.479 <1 5,680 U -
Vanadium 19.5 0.296 0.988 20.4 5,680 N J
Zinc 24.9 0.791 1.98 62 100,000 - J
MWL ABSS-02-2017 | Arsenic 2.57 0.336 0.994 5.6 17.7 - -
28-Aug-17 Barium 89.7 0.0994 0.398 130 100,000 - J
Beryllium 0.414 0.0199 0.0994 0.65 2,260 - -
Cadmium 0.106 0.0199 0.199 <1 897 J 0.20U
Chromium 8.48 0.199 0.596 17.3 63.1 N J
Cobalt 3.52 0.0596 0.199 5.2 20,500 - -
Copper 5.93 0.0656 0.199 15.4 45,400 - -
Lead 7.76 0.0994 0.398 21.4 800 N J
Mercury 0.0176 0.0036 0.0108 <0.25 73.6 - -
Nickel 6.62 0.0994 0.398 115 22,500 - -
Selenium 0.926 0.358 0.994 <1 5,680 J -
Silver ND 0.099 0.495 <1 5,680 U -
Vanadium 15.1 0.298 0.994 20.4 5,680 N J
Zinc 23.3 0.795 1.99 62 100,000 - J

Refer to notes at end of table.
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Table 8-1 (Concluded)
Summary of Metals Results (EPA Method 6020/7470?)
Mixed Waste Landfill Biota Monitoring

April 2017 — March 2018

August 2017
Reporting NMED Trigger
Result MDL Limit Background® Level Laboratory | Validation
Sample Location Parameter | (mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg) Qualifier® | Qualifier®
MWL AHSS-01-2017 | Arsenic 2.66 0.328 0.971 5.6 17.7 - -
28-Aug-17 Barium 89.5 0.0971 0.388 130 100,000 - J
Beryllium 0.399 0.0194 0.0971 0.65 2,260 - -
Cadmium 0.092 0.0194 0.194 <1 897 J 0.19U
Chromium 8.58 0.194 0.583 17.3 63.1 N J
Cobalt 2.97 0.0583 0.194 5.2 20,500 - -
Copper 6.36 0.0641 0.194 154 45,400 - -
Lead 6.56 0.0971 0.388 21.4 800 N J
Mercury 0.016 0.00393 0.0117 <0.25 73.6 - -
Nickel 6.45 0.0971 0.388 11.5 22,500 - -
Selenium 0.896 0.350 0.971 <1 5,680 J -
Silver ND 0.0971 0.485 <1 5,680 U -
Vanadium 16.3 0.291 0.971 20.4 5,680 N J
Zinc 235 0.777 1.94 62 100,000 - J
MWL AHSS-02-2017 | Arsenic 2.89 0.324 0.958 5.6 17.7 - -
28-Aug-17 Barium 99.6 0.0958 0.383 130 100,000 - J
Beryllium 0.438 0.0192 0.0958 0.65 2,260 - -
Cadmium 0.0854 0.0192 0.192 <1 897 J 0.19U
Chromium 9.62 0.192 0.575 17.3 63.1 N J
Cobalt 3.34 0.0575 0.192 5.2 20,500 - -
Copper 6.41 0.0632 0.192 154 45,400 - -
Lead 7.24 0.0958 0.383 21.4 800 N J
Mercury 0.0135 0.00383 0.0114 <0.25 73.6 - -
Nickel 7.12 0.0958 0.383 11.5 22,500 - -
Selenium 0.905 0.345 0.958 <1 5,680 J -
Silver ND 0.0969 0.484 <1 5,680 U -
Vanadium 18.3 0.287 0.958 20.4 5,680 N J
Zinc 245 0.766 1.92 62 100,000 - J

Notes:

aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods,” SW-846, 3" edition.
Dinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for Supplemental Information:

Background Concentrations Report, SNL/KAFB,” dated September 24, 1997.
‘Laboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to

submitted samples.

Laboratory Qualifier

J = Estimated value, the analyte concentration is greater than the MDL but less than the Reporting Limit.

N = Result for the associated matrix spike had high recovery.

U = Analyte was not detected.

Validation Qualifier

J = Estimated value.

U =The analyte was reported as a detection by the laboratory but was qualified during data validation review as not detected

due to laboratory contamination. The associated numerical value is the revised sample quantitation limit, in accordance
with the data validation process.

DOE = U.S. Department of Energy

EPA = U.S. Environmental Protection Agency.
Method detection limit.
Milligram(s) per kilogram.
ND = Not detected above the MDL, shown in parentheses.
NMED = New Mexico Environment Department.

MDL
mg/kg
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April 2017 — March 2018

Table 8-2
Summary of Gamma Spectroscopy Results (EPA Method 901.1?)
Mixed Waste Landfill Biota Monitoring

August 2017
NMED
Background® MDA Laboratory | Validation
Sample Location Parameter (pCilg) Result (pCi/g) (pCil/g) Qualifier® Qualifier®
MWL ABSS-01-2017 Cesium-137 1.5 0.0761 + 0.0311 0.0248 -- --
28-Aug-2017 Cobalt-60 NA 0.000766 + 0.0149 0.0275 U BD
Radium-226 2.7 0.594 + 0.0913 0.0469 - -
Thorium-232¢ 1.5 0.939 + 0.0969 0.0364 -- --
Uranium-235 0.18 0.00097 + 0.0832 0.142 U BD
Uranium-238 2.3 0.069+1.24 1.13 U BD
MWL ABSS-01-2017 Cesium-137 15 0.0662 + 0.0241 0.0178 - -
28-Aug-2017 Cobalt-60 NA 0.000638 + 0.0105 0.0174 U BD
(Duplicate) Radium-226 2.7 0.629 + 0.0748 0.0312 -- --
Thorium-232¢ 15 0.899 + 0.0929 0.0256 - -
Uranium-235 0.18 -0.00092 + 0.0561 0.091 U BD
Uranium-238 2.3 0.382 + 0.997 0.541 U BD
MWL ABSS-02-2017 Cesium-137 1.5 0.138 + 0.0304 0.0222 -- --
28-Aug-2017 Cobalt-60 NA 0.00337 + 0.0149 0.0277 U BD
Radium-226 2.7 0.629 £ 0.101 0.0453 - -
Thorium-232¢ 1.5 0.940 + 0.0975 0.0381 -- --
Uranium-235 0.18 0.0467 + 0.0833 0.146 U BD
Uranium-238 2.3 0.436+1.11 1.12 U BD
MWL AHSS-01-2017 Cesium-137 1.5 0.0613 + 0.0171 0.0157 -- --
28-Aug-2017 Cobalt-60 NA -0.00465 + 0.0104 0.0172 U BD
Radium-226 2.7 0.614 + 0.069 0.0265 -- --
Thorium-232¢ 15 0.877 £ 0.0808 0.0217 - -
Uranium-235 0.18 0.0178 + 0.0809 0.0724 U BD
Uranium-238 2.3 1.06 + 0.835 0.534 - J
MWL AHSS-02-2017 Cesium-137 15 0.0918 + 0.0204 0.0165 - -
28-Aug-2017 Cobalt-60 NA 0.00803 + 0.0115 0.0207 U BD
Radium-226 2.7 0.604 + 0.0705 0.0333 - -
Thorium-232¢ 1.5 0.866 + 0.0857 0.0275 -- --
Uranium-235 0.18 -0.0322 + 0.0629 0.0981 U BD
Uranium-238 2.3 1.20 + 0.603 0.427 -- J
Notes:

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

"Dinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for Supplemental Information:
Background Concentrations Report, SNL/KAFB,” dated September 24, 1997. Cobalt-60 is not naturally occurring; therefore, it does
not have a listed background activity.

‘Laboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted

samples.

Laboratory Qualifier

U = Analyte is below detection limit.

Validation Qualifier

BD = Value is below the MDA or less than the 2-sigma uncertainty.

J = Estimated value, result was less than the MDA but less than three times the MDA.
9Thorium-232 activity is quantified and reported using the daughter isotope Lead-212 resuilts.
DOE = U.S. Department of Energy.

EPA = U.S. Environmental Protection Agency.
MDA = Minimum detectable activity.

NA = Not applicable.

NMED = New Mexico Environment Department.
pCi/g = Picocuries per gram.
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Table 8-3
Summary of Duplicate Sample Results
Mixed Waste Landfill Biota Monitoring

August 2017
Sample Location | Environmental Sample (R1) | Duplicate Sample (R2) | RPD?
MWL ABSS-01-2017 — Metals (mg/kg)
Arsenic 2.92 3.09 6
Barium 91.8 116 23
Beryllium 0.448 0.502 11
Chromium 8.86 10.1 13
Cobalt 3.39 3.63 7
Copper 5.83 6.50 11
Lead 6.61 7.21 9
Mercury 0.041 0.0221 60
Nickel 7.11 7.87 10
Vanadium 17.8 19.5 9
Zinc 235 24.9 6
MWL ABSS-01-2017 — Radionuclides (pCi/g)
Cesium-137 0.0761 0.0662 14
Radium-226 0.594 0.629 6
Thorium-232 0.939 0.899 4
Notes:
aRPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole
number.
RPD = R R x 100
[(Ri + Ry)/ 2]
where: Ri = Environmental sample result.
R2 = Duplicate sample result.

mg/kg = Milligram(s) per kilograms(s).
pCi/lg = Picocuries per gram.

8.2.3 Laboratory Quality Control Data Quality

Internal laboratory QC samples were analyzed concurrently with all environmental samples in
accordance with laboratory procedures and EPA methods. These included laboratory control
samples, method blanks, matrix spike, and matrix spike duplicate samples for the metals
analyses. For the radiological analyses, method blank and laboratory control samples were
analyzed with the environmental samples. The results were used to evaluate potential
contamination associated with the laboratory analytical process and to determine the accuracy
and precision of the analytical methods. All metals and gamma spectroscopy data were
reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data Validation Procedure for
Chemical and Radiochemical Data” (SNL/NM June 2017b). Data validation and contract
verification reviews are provided in Annex B.

Minor issues with various metals results were identified during data validation and are
summarized below. All cadmium results reported by the laboratory were estimated
concentrations above the MDL but below the RL; however, were qualified during data validation
as non-detects due to calibration blank contamination. All barium and zinc results were qualified
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during data validation as estimated values due to lack of matrix spike information. All chromium,
lead, and vanadium results were above the RL; however, were qualified during data validation
as estimate values due to high matrix spike recoveries.

Based upon the data validation and review criteria, all analytical data were determined
acceptable and met the DQOs. Reported QC samples results comply with analytical method
and laboratory procedure requirements.

8.2.4 Variances

There were no variances from the LTMMP biota monitoring requirements.

8.3 Data Evaluation and Monitoring Trigger Level

Trigger levels for metals in surface soil samples collected at ant hills and animal burrows are
specified in the MWL LTMMP, Table 5.2.2-1 and included in Table 8-1. No surface soil metals
results exceeded the trigger levels.

There are no trigger levels established for radionuclides. In accordance with the LTMMP
Section 5.2.2.2, the gamma spectroscopy results are compared with NMED-approved
background activity levels (Dinwiddie September 1997), but the background activities are not
considered trigger levels. All radionuclide results for surface soil samples collected at ant hills
and animal burrows were below the NMED-approved background activity levels. No deep-
rooted vegetation was identified for sampling.

These results indicate contaminants from the disposal areas are not being mobilized to the
surface by plant or animal activity.



Sandia National Laboratories April 2017 — March 2018
MWL Annual Long-Term Monitoring & Maintenance Report

9.0 INSPECTION, MAINTENANCE, AND REPAIR RESULTS

This chapter presents a summary of inspection, maintenance, and repair activities conducted in
accordance with requirements in MWL LTMMP Section 4.0 and Appendix |, MWL Long-Term
Monitoring Inspection Checklists/Forms (SNL/NM March 2012). Inspection requirements are
summarized in Table 2-2 of this Annual LTMM Report. Table 9-1 lists the date(s) each type of
inspection was performed during the April 1, 2017 through March 31, 2018 reporting

period. Inspection results are presented in the following sections and documented on the
inspection forms/checklists called out in Table 9-1 and provided in Annex F. A summary of
inspection activities and results is provided in Section 11.2.

9.1 Final Cover System

The final cover system includes the ET Cover vegetation and ET Cover surface (note the term
ET Cover includes the side slopes). ET Cover vegetation is inspected annually by an SNL/NM
staff biologist, documented on the Biology Inspection Form/Checklist for the MWL Cover, and
summarized in Section 9.1.1. The ET Cover surface is inspected quarterly by a field technician,
documented on the MWL Cover Inspection Checklist/Form, and summarized in Section 9.1.2.
During the quarterly inspections the field technician also inspects the storm-water diversion
structures, security fence, and survey monuments, which are summarized in Sections 9.2

and 9.6.

9.1.1 Biology Inspection

One ET Cover Biology Inspection was performed by the staff biologist on August 21, 2017
fulfilling the requirement for an annual Biology Inspection during the reporting period growing
season (Table 9-1). The ET Cover vegetation continues to meet all LTMMP criteria for
successful revegetation. The approximate foliar coverage on the ET Cover was 51 percent, with
99 percent of this coverage composed of native vegetation. The foliar coverage is dominated by
native grasses, with Galleta grass (native grass species) comprising approximately 40 percent
of the total foliar coverage. There were no contiguous areas without vegetation exceeding

200 square feet in size and no plants capable of developing deep root systems were identified.
Sixteen ant hills were observed evenly distributed on the side slopes and cover surface. Four
very shallow (less than 1.5-inches deep), small-diameter (less than 1-inch) animal burrow
entrance diggings were noted on the ET Cover. No action or repairs were required based on the
Biology Inspection. Overall, the ET Cover vegetation and surface is in excellent condition.
Additional information is provided on the August 21, 2017 Biology Inspection Form/Checklist
(Annex F) and in the Biology Report (Annex G). The Biology Report summarizes ET Cover
background information, local climate trends, maintenance performed to support the vegetation,
and recommendations for the ET Cover based on inspections performed during the reporting
period. Although only the annual Biology Inspection is required, the staff biologist performs
verification inspections to support the quarterly ET Cover surface inspections performed by a
field technician (Section 9.1.2).

9-1
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Table 9-1

Inspection Frequency and Dates Performed
Mixed Waste Landfill
April 2017 — March 2018 Reporting Period

April 2017 — March 2018

Structure Inspection®

Inspection Type Frequency Form/Checklist? Date Performed
ET Cover Biolo Biology Inspection
Inspection ¥ Annual® ChggklisU?:orm August 21, 2017
June 14, 2017
ET Cover Surface Quarterly Cover Inspection September 13, 2017
Inspection Checklist/Form December 1, 2017
March 9, 2018
June 14, 2017
Storm-Water Diversion Cover Inspection September 13, 2017
Quarterly

Checklist/Form

December 1, 2017
March 9, 2018

Network Inspection

Semiannually?

Soil-Vapor Monitoring Semiannuallvd Soil-Vapor Monitoring | May 30, 2017
Network Inspection Y Network Checklist/Form | October 26, 2017
Soil-Moisture Monitoring d Soil-Moisture Monitoring .
Network Inspection Annually Network Checklist/Form April 17, 2017
Groundwater Monitoring Groundwater Monitoring | May 2, 2017

Network Checklist/Form

October 17, 2017

Security Fence
Inspection®

Quarterly

Cover Inspection
Checklist/Form

June 14, 2017
September 13, 2017
December 1, 2017
March 9, 2018

Notes:

aAll reporting period inspection forms are provided in Annex F.

bTransition from quarterly to annual inspection frequency based upon meeting successful revegetation criteria as
determined by the staff biologist during the August 14, 2014 growing season Biology Inspection.
‘These inspections are conducted at the same time as the ET Cover Surface Inspection and documented on the

same inspection form.

dMonitoring network inspections are performed at the same frequency and at the same time as the associated

monitoring.

ET = Evapotranspirative.

9.1.2

ET Cover System/Surface Inspection

Four ET Cover surface inspections were performed by a field technician during the reporting
period fulfilling the LTMMP quarterly inspection requirement (Table 9-1). The quarterly
inspections were supported by the staff biologist. There were no inspection items that required
maintenance or repairs, although some minor best practice maintenance was performed as

discussed in Section 9.7.

9.2 Storm-Water Diversion Structure Inspection

Storm-water diversion structure inspections were combined with the quarterly ET Cover
System/Surface Inspections during the reporting period, fulfilling the LTMMP quarterly
inspection requirement (Table 9-1). These inspections addressed the storm-water diversion
swale on the north, east, and south sides of the ET Cover (just beyond the toe of the cover side
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slopes, Figure 2-3), and were documented on the same Cover Inspection Checklist/Form. No
inspection items required follow-up actions.

9.3 Soil-Vapor Monitoring Network Inspection

Two inspections of the soil-vapor monitoring network were performed as part of the semiannual
soil-vapor monitoring events conducted during the reporting period, fulfilling the LTMMP
inspection requirement (Table 9-1). No inspection items required follow-up actions.

9.4 Soil-Moisture Monitoring Network Inspection

One inspection of the soil-moisture monitoring network was performed as part of the annual
monitoring event conducted during the reporting period, fulfilling the LTMMP inspection
requirement (Table 9-1). No inspection items required maintenance or repairs.

9.5 Groundwater Monitoring Well Network Inspection

Two inspections of the groundwater monitoring well network were performed as part of the
semiannual monitoring events conducted during the reporting period, fulfilling the LTMMP
inspection requirement (Table 9-1). No inspection items required follow-up actions.

9.6 Security Fence Inspection

Perimeter security fence inspections were combined with the four quarterly ET Cover
System/Surface Inspections during the reporting period, fulfilling the LTMMP inspection
requirement (Table 9-1). The inspections addressed the security fence, access controls (gates,
locks, signs), and survey monuments, and were documented on the same Cover Inspection
Checklist/Form. Results of the quarterly inspections are provided below.

June 14, 2017 Inspection

No inspection items required maintenance or repairs.

September 13, 2017 Inspection

No inspection items required maintenance or repairs.

December 1, 2017 Inspection

No inspection items required maintenance or repairs.
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March 9, 2018 Inspection

Accumulation of dead, dry wind-blown tumbleweeds were identified along the perimeter
fence. The plant debris was removed by the cover system landscaping/maintenance contractor
as of April 27, 2018, within 60 days of the inspection.

9.7 ET Cover Maintenance and Supplemental Watering

Efforts completed since ET Cover construction in 2009 to establish self-sustaining, native
grasses on the ET Cover have been successful. Supplemental watering was not conducted
during this reporting period and only minimal ET Cover maintenance was needed as a best
practice to support the establishment and long-term health of the native grasses.

Three routine weed control events were conducted during 2017 as a best practice, from May 8 -
22, July 13 - 17, and September 18 - 21. The May event addressed clearing the perimeter fence
of windblown tumbleweeds (requirement) and the removal of an invasive shrub from the
western perimeter (best practice), both identified during the March 22, 2017 inspection (last
inspection of the previous reporting period). The three events included removal of approximately
36 cubic yards of dead, windblown tumbleweeds from the ET Cover surface, perimeter fence,
and drainage swale. A pre-/post-emergent herbicide was applied to North and South Staging
Areas during the May and July events, and to the 3-foot area outside the perimeter fence line
during the September event. The September event also included the removal of live weeds from
the ET Cover, the 3-foot area outside the fence, and a 10-foot area around the monitoring well
erosion control features on the western perimeter. These weed control activities help the
desired native grasses by reducing the availability of weed seeds and competition from the
future growth of invasive plants.
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10.0 REGULATORY ACTIVITIES

On January 8, 2014, the NMED approved the MWL LTMMP (Blaine January 2014). All MWL
regulatory submittals since approval and full implementation of the LTMMP are summarized in
Section 10.1, along with submittals that occurred during this April 1, 2017 through March 31,
2018 reporting period.

Post-LTMMP implementation submittals, including submittals associated with the April 2017
through March 2018 reporting period, are summarized in this Section. There were no LTMMP
modification requests, although preparation of an LTMMP permit modification request was
initiated during the reporting period.

10.1 MWL Regulatory Submittals

Regulatory submittals during this reporting period include the fourth MWL Annual LTMM Report,
April 2016 — March 2017 (SNL/NM June 2017a), approved by NMED in April 2018 (Kieling April
2018). There were also two submittals of updated procedures cited in the LTMMP Sampling and
Analysis Plans. These updates keep the procedures current to reflect ongoing modifications and
improvements in industry practices. In July 2017, the data validation procedure was submitted,
and in February 2018, four groundwater monitoring procedures were submitted to the NMED.
Both submittals were within 30 days of the effective date for the updated procedures.

MWL post-LTMMP implementation regulatory submittals are summarized in Table 10-1,
including submittals that occurred during this reporting period. A summary of regulatory
submittals associated with full implementation of the LTMMP is presented in the MWL Annual
LTMM Report, April 2014 — March 2015 (SNL/NM June 2015).
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Table 10-1
Mixed Waste Landfill Long-Term Monitoring and Maintenance Plan Document Submittal History
Date of Submittal® LTMMP Requirement Description of Submittal
Installation Work Plan for Three Soil-Vapor Monitoring
January 15, 2014 Section 3.4.1 Wells at the Mixed Waste Landfill

e  Approved in February 2014

Installation Report for Three Soil-Vapor Monitoring
September, 2014 Section 3.4.1 Wells at the Mixed Waste Landfill
e  Approved in September 2014

Procedures, plans, and documents cited in the LTMMP
used by SNL/NM personnel for air, surface soil, soil

March 6, 2014 Appendices C through G vapor, soil moisture, biota, and groundwater
monitoring.
June 18, 2014 Section 4.8.1 MWL Annual LTMM Report, January — March 2014.

e  Approved in August 2014

Updates to two documents used by SNL/NM personnel
to validate analytical data from contract laboratories
July 9, 2014 Appendices C, D, F, and G and conduct activities related to sampling MWL soil-
vapor wells. Updates to the health and safety plan for
groundwater monitoring at the MWL.

Updates to reference documents used by SNL/NM

February 18, 2015 Appendix F personnel to conduct groundwater monitoring activities
at the MWL.
. MWL Annual LTMM Report, April 2014 — March 2015.
June 8, 2015 Section 4.8.1 «  Approved in October 2015
. Updates to three documents used by SNL/NM
May 20, 2016 Appendices C, D, E, F, and G personnel to perform monitoring activities at the MWL.
June 23, 2016 Section 4.8.1 MWL Annual LTMM Report, April 2015 — March 2016.
e Approved in July 2016
November 9, 2016 Appendices C, D, F, and G Updates to four documents used by SNL/NM personnel

to perform monitoring activities at the MWL.

April 2017 through March 2018 Reporting Period Submittals

MWL Annual LTMM Report, April 2016 — March 2017.

June 6, 2017 Section 4.8.1 «  Approved in April 2018
July 6, 2017 Appendices C, D, E, F, and G Upda_tes to one d_ocument used by SNL/NM perspnnel
to validate analytical data from contract laboratories.
Updates to reference documents used by SNL/NM
February 8, 2018 Appendix F personnel to conduct groundwater monitoring activities
at the MWL.
Notes:
aDate represents the date stamp on the DOE transmittal letter for the submittal.
DOE = U.S. Department of Energy.
LTMM = Long-Term Monitoring and Maintenance.
LTMMP = Long-Term Monitoring and Maintenance Plan.
MWL = Mixed Waste Landfill.

SNL/NM = Sandia National Laboratories/New Mexico.
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11.0 SUMMARY AND CONCLUSIONS

This chapter presents a summary and conclusions of all MWL LTMMP monitoring, inspection,
and maintenance/repair activities in this reporting period.

111 Monitoring Activities

All monitoring activities for the April 1, 2017 through March 31, 2018 reporting period were

completed in accordance with LTMMP requirements. The results for each monitoring activity are
summarized as follows.

Radon Monitoring

The radon air monitoring minimum frequency is semiannual, but quarterly monitoring was
performed to allow for deployment and testing of multiple detectors. The range of radon activity
for all monitoring locations was <0.08 to 1.3 pCi/L, and the range for all background location
results was 0.11 to 1.0 pCi/L. No sample locations exceeded the trigger level of 4 pCi/L and all
results confirm low levels of radon consistent with natural background levels and historical
results. Radon monitoring will return to a semiannual frequency using the newer Radtrak2®
detectors for the next reporting period.

Tritium Surface Soil Monitoring

The tritium surface soil monitoring frequency is annual. Soil samples were collected on
August 30, 2017. Reported tritium activities were all below the MDA, consistent with historical
data, and below the trigger level of 20,000 pCi/L.

Soil-Vapor Monitoring

The vadose zone soil-vapor monitoring frequency is semiannual. A total of 27 VOCs were
detected during the May 2017 sampling event and a total of 22 VOCs were detected during the
October 2017 sampling event. Results for PCE, TCE, and Total VOCs from the deepest
sampling port of wells MWL-SV03, MWL-SV04, and MWL-SVO05 (400 ft bgs) were below the
20 ppmv trigger level for PCE and TCE, and the 25 ppmv trigger level for Total VOCs. The
maximum concentrations detected for PCE and TCE at the 400 ft bgs sampling ports were
0.390 ppmv and 0.250 ppmv, respectively. The maximum concentration for Total VOCs at the
400 ft bgs sampling ports was 0.69654 ppmv. Soil-vapor monitoring results indicate a relatively
uniform distribution of low concentration VOCs throughout the 500-foot-thick vadose zone that
are not a threat to groundwater. This distribution is consistent with an old source that has
dissipated throughout the vadose zone, and indicates the VOC soil-vapor plume is stable with
no new releases from the disposal area.
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Soil-Moisture Monitoring

The vadose zone soil-moisture monitoring frequency is annual. The trigger level for soll
moisture applies to the shallow depth interval of 8.7 to 86.6 ft bgs at the three monitoring
locations. The soil-moisture content by volume for this depth interval ranged from 1.8 to

5.2 percent, below the 23 percent soil-moisture content by volume trigger level. Soil moisture
monitoring results are consistent with baseline results established prior to ET Cover
construction and indicate the ET Cover is performing as designed.

Groundwater Monitoring

The groundwater monitoring frequency is semiannual. No constituents were detected in
groundwater at concentrations exceeding trigger levels and the results are consistent with
historical MWL groundwater monitoring results.

Biota Monitoring

Biota monitoring frequency is annual. All metals and radionuclide results were below respective
NMED-approved background levels and trigger levels.

11.2 Inspections/Maintenance/Repairs Activities

The annual ET Cover Biology Inspection was performed on August 21, 2017 during the
reporting period growing season. The ET Cover continues to meet LTMMP successful
revegetation criteria. Efforts completed since ET Cover construction in 2009 to establish self-
sustaining, native grasses on the ET Cover have been successful. As a result, minimal
maintenance was required during this reporting period, and no supplemental watering was
needed. The ET Cover vegetation is in excellent condition and no issues requiring maintenance
or repairs were identified.

The ET Cover System/Surface Inspection was performed quarterly. Minor maintenance was
performed during the inspections. Inspections of the engineered storm-water drainage

swale, perimeter security fence and access controls (i.e., gates, locks, signs), and survey
monuments were performed at the same time and frequency. No issues were identified
requiring maintenance or repairs beyond that performed during the inspections, except for
clearing the perimeter fence of windblown tumbleweeds after the March 9, 2018 final inspection.
The fence was cleared by the ET Cover maintenance contractor as of April 27, 2018, within

60 days of the inspection.

Inspections of the soil-vapor monitoring network, soil-moisture monitoring network, groundwater
monitoring network, and associated sampling equipment were performed at required
frequencies and no issues requiring repairs or maintenance were identified.

Three routine weed control events were conducted as a best practice during the 2017 growing

season. These events included removal of dead, windblown tumbleweeds from the ET Cover
surface, perimeter fence, and drainage swale as well as the application of herbicides to North
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and South Staging Areas and a 3-foot area outside the perimeter fence. The weed control
activities help promote the growth and health of the desired native grass species by reducing
competition with weedy species for limited moisture and nutrients.

11.3 Regulatory Activities

Regulatory activities during the April 2017 — March 2018 reporting period included submittal of
the fourth MWL Annual LTMM Report, April 2016 — March 2017, in June 2017. NMED approved
the report in April 2018 (Kieling April 2018).

Updates to documents used by SNL/NM personnel to perform monitoring activities at the MWL
were submitted to NMED in July 2017 and February 2018.

11.4 Conclusions

All required MWL LTMMP monitoring, inspection, and maintenance/repair activities for the
April 1, 2017 through March 31, 2018 reporting period were performed and documented in this
fifth Annual LTMM Report, which meets the requirements of the MWL LTMMP, Section 4.8.1.

The monitoring and inspection results indicate the final remedy, which includes the ET Cover,
monitoring systems, and related physical controls, is performing as designed. Institutional
controls related to the MWL continue to be maintained. No monitoring trigger levels were
exceeded. Based on monitoring and inspection results, site conditions continue to be protective
of human health and the environment.
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sujec:  Review of MWL Radon Air Data — January through March 2017 Quarterly Monitoring Period

The purpose of this memo is to document my review of the radon air monitoring results for the January
through March 2017 quarterly monitoring event. My review includes evaluation of the results and
supporting documentation relative to the data quality objective (DQO) and monitoring objectives
specified in the Mixed Waste Landfill (MWL) Long-Term Monitoring and Maintenance Plan (Appendix
C, Air Sampling and Analysis Plan for the Mixed Waste Landfill). The DQO for this monitoring is to
produce representative, accurate, defensible, and comparable analytical results to support the monitoring
objective. Although radon monitoring at the MWL transitioned from a quarterly to semiannual
frequency in calendar year (CY) 2016, we decided to return to quarterly monitoring for CY 2017 after
review of the July through December 2016 results. Details regarding this decision and the ongoing radon
detector investigation are provided in this memo after my evaluation of the January through March 2017
quarterly results.

The radon air monitoring measurements were obtained using Radtrak2® radon detectors that were
submitted to Landauer® Nordic Laboratory for analysis on Analysis Request/Chain of Custody
(AR/COC) #617811. On January 4, 2017, the detectors were deployed on and around the MWL
(locations RN1 through RN15 at the MWL, background locations RN16 and RN17, and a trip blank that
was never exposed, RNTB) in accordance with the requirements of Section 3.2.1 of the LTMMP. The
detectors remained in the field for approximately 3 months and were collected on April 3, 2017. The
protective casing and mounting hardware were inspected during the collection effort and repairs were
made if needed. The location of the detectors is shown in Figure 1.

The results for this monitoring period along with supporting field documentation meet the LTMMP
DQO and monitoring objectives. The radon results were consistent with the July through December
2016 results. All results were non-detects with a detection limit of 0.4 pCi/L due to the three-month
deployment period. The trigger level was not exceeded by any of the individual sample results (note: the
trigger level only applies to the results from the perimeter locations RN1 through RN10, Figure 1). The
results from this quarterly monitoring event will be presented in the next MWL Annual LTMM Report
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that will be submitted to NMED in June 2018 (reporting period is April 1, 2017 through March 31,
2018).

Radon Detector Investigation

The July-December 2016 semiannual monitoring event was the first time Radtrak2® detectors were used
for radon monitoring at the MWL. As documented in my data evaluation memo dated April 12, 2017,
the Radtrak® detector was phased out by Landauer® and replaced with the new Radtrak2® detector. The
Radtrak2® detector was selected because it was the direct replacement for the original Radtrak® detector
and could be used for a 6-month deployment period. The more sensitive Rapidos® detector was not
selected because it has a maximum deployment period of 3 months, and the transition had already been
made to semiannual monitoring (i.e., 6-month).

The results for the July through December 2016 monitoring period (obtained from Radtrak2® detectors)
were lower than previous results measured using the original Radtrak® detectors. After receiving the
data report for the July through December 2016 monitoring period in February 2017, we initiated our
investigation to further evaluate the newer Radtrak2® detectors, including the testing of other detector
types. As part of this investigation, the decision was made to move back to quarterly monitoring to allow
for the collection of more data to support the investigation. The Radtrak2® detectors deployed on
January 4, 2017 were collected on April 3, 2017 (January through March 2017 quarterly monitoring
period). A side-by-side deployment of Radtrak2® and Rapidos® detectors, at every monitoring location,
is currently in process for the April through June 2017 quarterly monitoring period, as recommended by
the Landauer® Nordic Laboratory Manager.

The Landauer® Nordic Laboratory Manager followed up with correspondence on April 10, 2017 (after
the deployment on April 3) that provided a more likely explanation for the lower values measured by the
new Radtrak2® detectors. He clarified that the new detectors are designed to have a longer diffusion
time than the older Radtrak® detectors, preventing thoron (Radon-220 with a half-life of just 56 seconds)
from entering the detector. In other words, the newer Radtrak2® detectors should measure lower
activities because they do not measure thoron. Based upon this information, a triple deployment of
detectors is now scheduled for the July through September 2017 quarterly monitoring period. This
deployment will include 1) Radtrak2® detectors modified with holes and paper filters so they measure
both thoron and radon, 2) Radtrak2® detectors that only measure radon, and 3) Rapidos® detectors that
also only measure radon with a lower detection limit. The results from the triple deployment period will
help determine the impact thoron may have had on the higher radon values measured in monitoring
events conducted through June 2016, using the older Radtrak® detectors. A decision regarding which
radon monitoring detectors will be used in the future and the corresponding period of deployment will
be made based upon evaluation of CY2017 quarterly monitoring data sets.

Attachments:

Analysis Request/Chain of Custody #617811

Landauer Radon Monitoring Report (analytical laboratory results)
Figure 1. Location of the Alpha Track Detectors at the MWL
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Robert Ziock REFCRT DATE FRINT D&TE

MWL Radon Momtoring 041772017 041772017
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M5-1103 Fobert Ziock

Albuquerque MM 871835 MWL Fadon Monitoring

United States P.O. Box 5800
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Albuguerque MM 87185
REFORT BECEVER(S)
Fobert Ziock

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with a closed alpha-track detector (Radtak2) following the quality gmdance m EPA 402-R-95-012.

The detector(s) amved to Landauer Mordic 04/06/2017 . They were measured 04122017 .

Property data and address Building 1d: &
MWL Fadon Momtorning Type of building:

P.O.Box 5800 Building vear:

Albuguerque NM 87185 HVAC:

Foundation type:

MS5-1103 Purpaose of test:

Tast data have bean given by Annemane Fader

Measurement method: closed alpha-track decector

The radon measurement was performed with a closed alpha-track detector following the quality asswrance guidance given in EPA 402-R-55-012.

The detector conginer is manufactured from electrically conducting plastic. Through a small slic (filcer), radon gas enters the detector. The track-detecting
material (film) inside the detector is hit by alpha particles peneraced by the radon entering the conminer and the decay products formed from ic On the film, the:
apha particles make small racks which are enlarged through chemical etching and later counted in a2 microscope in order to determine the radon exposure.
LAMDALER MORDIC AB (PO, Box 6522, 3E-751 28 Uppsala, Sweden is accredited (no. 148%) by SWEDWAC to conduct radon-gas measurements using the closed
alphia-track detector mathod. The analysis eguipment is checked daily and the detectors are calibrazed at regular incervals.

MRFF Licenses: 10783 | AL 107830 RT

Measured radon concentrations

For each detector, the measured value of the radon concentration is given. For each value an uncertainty associated with the measurement to 2 95% confidence
lewe] is also giver. For example 2 measurement result of 40 £ 0.5 pCil means that the mdon concentration is most Bkely conmined in the range 3.5-4.5 pCil .

If the start or end date of the measuremant has not been provided, the radon concentration cannot be calculated. In such cases. the totl exposurs in pCi®days
will b= reported. The reported measured valves are related to the detectors as received by Landauer Mordic. Detector deployment is not performed by Landauer
Mordic. Measurement information such as monitoring period (dates) and placement location is provided o Landauer Mordic by the end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United S@mies Environmental Protection Agency [EPA) recommends remediaton if the results of one long-term test or the average of owo short-term tests
conducted in an ocoupied room are 4.0 pCil or higher The average yearly residendal indoor radon level in the US is estimated to be arownd 1.3 pCidl.
Long-term tests are conducted for more than %) days. Short-term tests are conducted between 2 and %0 days and should be performed under dosed building
condigons.

I an inatial shore-rerm test resule is less than 4 pCill a follow.up measurement is probably not needed.

If an inftmal shore-verm test result is between 4 pCifl and 8 pCifl, a long-term or a shore-term follow-up measurement is recommended.

If an inftal shore-verm test result is greater than & pCifl, a short term follow-up measurement is recommended in order to get a fast resule

More informaton about radon measurements and mitigation can be found in the A&RST and EFA publications:

= AMNSIAARST Protocol for Conductng Measurements of Radon and Radon-Decay Products in Schools and Large Buildings

= AMEUAARST Protocol for Conducting Radon and Radon Decay Product Measurements in Multfamily Buildings.

= AMSUAARST Radon Midgation 3andards for Schools and Larpe Builldings.

= AMEIAARST Radon Mitgaton Stndards for Multfamily Bulldings.

= EFA Radon Measurements in Schools, ERA 402-R-52-014, July 1933,

For more information abowt the interpretation of your test results or abowt other radon refated issues we suppest contcting your smte radon office.

Signarture on the report
W¥ich the signature on the repore, the person responsible for the radon analyses at LAMDAUER MORDIC hereby certifies that the measurement procedures
follows the guidance in sccordance with EPA 402-R-95.012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER — Landwser Raden, Inc. makes no warmantr of arr kind, sxomaz o isolied, 2 resard to the ws, cosrsion or aralrsin of are Landausr Radon, Ine. meniter: Landhusr Badon, Ine. ssecfiallr dachima imcled
warranties of marchanibilEr and fitnem for 2 carticular curocas. Landauer Badon, Inc. Iz not naocnsible for arr damacs, inchedine comscuental damacea. 2o cerscns or srocerty reultine from the e of the monitor or
che reaulting chex
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LANDAUER RADON MONITORING REPORT ..,
NORDIC Issued by an Accredited Laboratory Trg et
REPCAT MUMEER mepoRTRACE 2 ) 3
4699831:1
REPCAT DATE PRIMT DATE
041772017 04172017
Test results
Detector  Sorodace Stop date Location Dretector comment Floor level  Awg Radon Totl Radon
Conc. pCil Exp pCi-days
G2T057-3 | 012017 | 040372017 |BN1 102233-001 =04 =35
402562-3 | 0142017 | 040372017 |BN2 102234001 =04 =35
G23656-4 | 01042017 | 040032017 |BN3 102235-001 =04 <35
TO3671-8 | 01042017 | 04032017 |BIN4 102235001 =04 35
507308-5 | 01042017 | 04032017 |BN3 102237-001 =04 <33
131171-1 | 010402017 | 04032017 |BNG 102238-001 =04 < 35
G1I087-8 | 01042017 | 04032017 |BNT 102238-001 =04 =35
- PAG510-3 | 01042017 | 04032017 |BNE 102240-001 =04 =33
3
3
A
8
z
=l
g

Comment to the results
Detector 380112-7 listed on COC, not received.

Detector 380112-7, RN9, was received by the laboratory, analyzed, and the result (<0.4 pCi/L) provided to SNL on May 11, 2017.

Trygeve Ronngvist (Electromeally signed)

Landawer Radon Inc.

200 Cakmone Lame Suite, Whesemont IL 80559

This raport may only b reproduced in fll, unless the tssuing lsboratory has gven Telephone: 33 16142200 E-mail: help@andauerradon.com
prior written approval.

Signature Landauer Mordic Laboratory Measurement Specialist

DECLAMER — Lardausr Radon, Inc. makes ro sarmangr of anr kind, sxzmes o imolied, 23 recerd 8o She uee, cosmrtion or anairais of anr Lindwser Raden, Inc. monkoe. Landwser Raden, Inc soscficallr dbchima imedisd
wwrarsiss of merchansbikr and fimear for o carsicular surpoas. Landwssr Radon, Inc. i not rescoraible for anr dumoes, inchudine conssousnsinl darmaess, to sersona o orocent reultine from she use of the monkor or
th reaufting da
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4659831:1
Robert Ziock REFCRT DATE FRINT D&TE
MWL Radon Monitoring 04172017 041772017
P.0. Box 5800 MEASUREMENT PERFIRMED FOR
M5-1103 Robert Ziock
Albuquerque MM 87185 MWL Radon Monitoring
United States P.0. Box 5800

Albuguerque MM 87185
REFORT RECHVER(S)
Robert Ziock

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with a closed alpha-track detector (Fadtak?) following the quality gmdance m EPA 402-R-95-012.

The detector(s) amved to Landauner Nordic 04/06/2017. They were measurad 041272017 .

Property data and address Building Id: &
MWL Fadon Monitoring Type of building
P.O. Box 5800 Building year:
Albuguerque NM 87185 HVAC:
Foundation type:
M5-1103 Purpose of test:

Test data have been given by Annemarie Fader

Mezasurement mezthod: closed alpha-track decector

The radon measurement was performed with a closed alpha-track detector following the quality asswrance guidance given in EPA 402-R-35-012.

The detector coniner s manufactured from electrically conducting plastic. Through a small slit (fileer), radon gas enters the detector. The track-detecting
miaterial (film}) inside the detecror is hit by alpha particles peneraced by the adon entering the conminer and the decay producs formed from ic On the film, the
alpha partidles make small tracks which are enlarged through chemical etching and later counted n 2 microscope in order to determane the adon exposurs.
LAMDRLUER MORDIC AB (FO. Box 6522, 3E-751 28 Uppsala, Sweden is accredited (no. 1458%) by SWEDWAC to conduct radon-gas measurements using the closed
alpha-track detector method. The analysis eguipment is checked daily and the detectors are calibraced at regular inoervals.

MRPF Licenses: 107831 AL 107830 RT

Mezasured radon concentrations

For each detector, the measured value of the radon concentraton is green. For each value an uncertaanty associated with the measuremeant to a 95% confidence
level is also piven. For example 2 measurement result of 40 £ 0.5 pCil means thae the radon concentration is most Bkely conmined in the range 3.5-4.5 pCif .

If the start or end date of the measurement has not been provided, the radon concenoration cannot be calculated. In such cases, the toGl exposure in pCi®days/
will be reported The reported messured values sre related to the detectors as received by Landauer Mordic. Detector deployment is not performed by Landauer
Mordic. Measurement irformation such as monitoring period [dates) and placement location is provided o Landauer Mordic by the end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United States Environmentl Frotection Agency (EPA) recommends remediation if the results of one long-term test or the average of omo shore-term tests
conducted in an ocoupied room are 4.0 pCil or higher. The average yearly residential indoor radon level in the US is estimated to be arownd 1.3 pCil.
Long-term tests are conducted for more than 20 days. Short-term tests are conducted batwesn 2 and 50 days and should be performed under diosed building
conditions.

If an intal short-verm test result is less than 4 pCifl. a follow-up measurement is probably not needed.

I an initial shore-term test resule is beoween 4 pCil and 8 pGil, a long-term or a short-term follow-up measurement is recommended.

If an inital short-verm test result is greater than & pCifl, a short term follow-up measurement is recommended in order to get 2 fast resule

More information about radon measurements and mitigation can be found in the AARST and EFA publications:

= AMNSUAARST Frotocol for Conducting Measurements of Radon and Radon-Diecay Products in Schools and Large Baildings

= AMEIAARET Protocol for Conducting Radon and Radon Decay Product Measurements in Multfamily Buildings.

= AMSUAARST Radon Mitdgation Sandards for Schools and Large Buildings.

= AMSUAARST Radon Midgtion Sandards for Muldfamily Bulldings.

= EFA Radon Measurements in Schools, ERA 402-R-52-01 4, July 1933,

For more informaton about the interpretion of your test resuls or abowt other radon refated issues we suppest contacting your sate radon office.

Signature on the report
Wich the signature on the repore, the person responsible for the radon analysis at LANDAUER MORDIC hereby certifies that the measurement procedures
follows the guidance in accordance with ERA 402-R-35-012 and that the demands from SWEDAC are fulfilled.

DNSCLAIMER — Landwssr Radon, Inc. makes no warmantr of are kind, sxoraz o imolied, 2z resard to the ws, cosrsion or arabrsin of ary Landausr Radon, Inc. meniter: Landhusr Badon, Inc. ssecficllr dacihima imoclsd
warrantiss of menchaniobitr and s for 2 carticular curpcas. Landier Bados, Inc. Iz not mancasible for arr damacs, inchidine comscuental damacea. 2o cerscns or srocertr raultine from the e of the monitor or
che maultine e



Review of MWL Radon-in-Air Data
1t Quarter CY 2017 (Jan - March 2017)

June 5, 2017
LANDAUER RADON MONITORING REPORT i
NORDIC Issued by an Accredited Laboratory f Ml
REPORT MUMEER rzroRTRacE 4 ) 3
4699831:1
REPCAT DATE PRINT DATE
04172017 04/172017
Test results
Detector  Sorodace Stop date Location Detector comement Floor level  Awg Radon Towl Radon
Conc. pCil Exp pCi-days
G58720-8 | 012017 | 02032017 (BIN10 102242-001 =04 =35
B73536-2 [ 0102017 | 029032017 [BN11 102243-001 <04 35
130986-3 [ 01042017 | 02032017 (B2N12 102242-001 <04 35
248716-3 | 012017 | 02032017 (BN13 102245-001 <04 35
SETAO1-2 (0102017 | O4032017 (B2N14 102245-001 =04 <35
GOGN0-B 0102017 | 02032017 (BIN1S 102247-001 <04 35
255664-3 | 012017 | 02032017 (BI1G 102248-001 =04 <35
- TTI00B-D | 012017 | 02032017 (B17 102242-001 <04 <35
3
3
A
A
z
=l
E

Comment to the results
Detector 380112-7 histed on COC. not recerved.

Detector 380112-7, RN9, was received by the laboratory, analyzed, and the result (<0.4 pCi/L) provided to SNL on May 11, 2017.

Tryggve Ronngvist (Electronically signed)

Landawer Radon Inc.

200 Cakmont Lame Suice, Westmont IL 80559

This rapert may only be raproduced in full, unlass the ksuing lsboratory has ghean Telephone: 33 1.614.2200 E-mail: helpi@andauerradon.com
prior written approval

Signature Landauer Mordic Laboratory Measurement Specialist

DECLAMER — Larduusr Radon, Inc. makes na sarmansr of anr kind, ssomer or imcied, 13 recerd to She uee, oosration or anabrai of arr Landwser Radeon, Inc. monkoe. Landwser Radon, Inc. soscficalle dbchima molied
w=wrarsiss of merchansabikr ard fmear for a cersicular curpoas. Landwssr Radon, Inc. iz not remoraible for s damoes, inchudine conssousnsal damaes, to seons or orocerty ruultine from She use of the monior or
e mauiting data.
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] 4699831:1
Robert Ziock REFORT DATE FRINT DaTE
MWL Fadon Monitoring 041772017 0417/2017
P.0. Box 5300 MEATUREMENT PERFOAMED FOR
M5-1103 Fobert Ziock
Albugquerque MM 87183 MWL Fadon Monitoring
United States P.O. Box 5800

Albuguerque MM 87185
REFORT BECHVER(S)
Robert Ziock

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with a closed alpha-track detector (Radtrak?) following the quality pmdance m EPA 402-E-95-012.

The detector(s) amved to Landauer Nordie 04/06/2017. They were measured 04/12/2017

Property data and address Building Id: &
MWL Fadon Monitoring Type of buildinz:
P.O. Box 5800 Building year:
Albuguergue WM BT185 HVAC:
Foundation type:
M5-1103 Purpose of test:

Test data have been given by Annemanie Fader

Measurement method: closed alpha-track detector

The radon measurement was performed with 3 closed alpha-track detector following the quality asswrance guidance piven in EPA 402-R-55-012.

The detector conainer s manufactured from electrically conducting plastic. Through a small slit (fileer), radon gas enters the detector. The track-detecting
material (film) inside the detector is hit by alpha particles penerated by the radon entering the con@iner and the decay products formed from ic On the film, the:
alpha partiches make small wracks which are enlarged through chemical etching and later counted in a2 micrescope in order to determine the radon exposure.
LAMOALUER MORDIC AB (PO. Box 6522, 3E-T51 28 Uppsala, Sweden is accredited (no. 145%) by SWEDWAC to conduct radon-gas measurements wsing the closad
apha-track detector method. The analysis eguipment is checked daily and the det=ctors are calibraced at regular incervals.

MRFF Licenses: 10783 1 AL 107830 RT

Measured radon concentrations

For each detector, the measured value of the radon concentration s green. For each value an uncertancy associated with the measurement to a 95% confidence
level is also given. For example 2 measurement result of 40 £ 0.5 pCil means that the radon concentration is most lkely conmined in the range 3.5-4.5 pCif .

If the start or end dat= of the measurement has not bes=n provided, the radon concentration cannot be calculated. In such cases, the totl exposure in pCitdays/
will b2 reported. The reported measured values are related to the detectors as received by Landaver Mordic. Decector deployment is not performed by Landauer
Mordic. Measurement information such as monitoring period [dates) and placement location is provided o Landauer Mordic by the end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United States Environmental Protection Apgency (EFA) recommends remediaton f the results of one long-term test or the average of owo short-term tests
conducted in an oooupied room are 4.0 pZil or higher. The average yearfy residential indoor radon level in the US i estimated to be arownd 1.3 pCil.
Long-term tests are conducted for more than 20 days. Shorc-term tests are conducted between 2 and 50 days and should be performed under diosed building
conditons.

If an indtal short-verm test result is less than 4 pCifd, a follow-up measurement is probably not needed.

If an inital shore-verm test result is beoween 4 pCil and 8 pCifl, a long-term or a shore-term follow-up measurement is recommeended.

I an initial shore-term test resule is greater than B pCifl, a short tzrm follow-up measurement is recommended in order to pet a fast resule

More information about radan ts and mitigation can be found in the AARST and EPA publications:

= AMSIAARST Frotocol for Conducting Measurements of Radon and Radon-Diecay Products in Schools and Large Baildings

= AMSUAARST Protocol for Conductdng Radon and Radon Decay Product Measurements in Multifamily Buildings.

= AMEIVAARST Radon Midgation Standards for Schools and Large Buildings.

= AMSUAARST Radon Midgtion Sondards for Muldfamily Bulldings.

= EFA Radon Measurements in Schools, EFA 402-R-52-014, July 1993,

For more informacion about the incerprecton of your test resuls or about other radon refated issues we sUppest con@Ctng your smre radon office.

Signarture on the report
Wich the signature on the repore, the person responsible for the radon analysis at LANDAUER MORDHC hereby certifies chat the measuremant procedures
follows the guidance in accordance with EPA 402-R.55-012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER - Landwser Radon, Inc. makes no warmantr of are kind, axoreaz or imolied, 2 resard to the ws, cosrsion or arabrsiz of arr Landiuer Radon, Ine. meniton Landusr Radon, Inc. ssscfiallr diachima imched
warranties of menchaniobitr and fitnem for a sarticular curpces. Landhuer Badon, Inc. Iz not mapcnsible for anr damaoe, nchadine commouwential damaces, to cerscns or srocertr reeuiting from the we of the menior or
e reauitine cha
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June 5, 2017
LANDAUER RADON MONITORING REPORT .
NORDIC Issued by an Accredited Laboratory *f(r”__t«'j
REPCAT MUMESR RzoRTEACE G ) 3
4699811:1
REPCAT DATE PRINT DATE
04172017 041772017
Test results
Detecror  Sorodace Stop date Location Detector comment Floor level  Awg Radon Towl Radon
Conc. pCil Exp pCi-days
T13804-1 | 01042017 | 049032017 |BNTB 102250-001 =04 =36
3
3
A
-
=]
E

Comment to the results
Detector 380112-7 histed on COC, not recerved.

Detector 380112-7, RN9, was received by the laboratory, analvzed, and the result (<0.4 pCi/L) provided to SNL on May 11, 2017.

Tryggve Rénngvist (Electromeally signed)
e ettt oottt et ettt et et et et S Lamdauer Radon Inc.
200 Cakmont Lare Suite, Westmont IL 80559

This ruport may only ba reproduced in full, unlass the ssuing laboratory has ghean Telephone: 331.814.2200 E-mail: hefpi@fandauerradon.com
prior written approval.

Signature Landauer Mordic Laboratory Measurement Specialist

DECLAMER, — Landawsr Radon, lnc. makes o =arraney of ane kind, ssome or imolisd, a3 recerd 2o She use, cosration or ambraiy of arr Landwser Radon, Inc. monkoe. Landwser Radon, Inc. soscficllr dinchima imolied
w=wrarsisn of marcharsbikr and Sinear for o cersicular curpcas. Landwser Radon, Inc. iz not remoraible for snr damoss, indudine conssousnsil darmaess, to ssmsong o orocentr reultine from dhe use of the monikor or
the maulting deia.
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Figure 1. Location of the Alpha Track Detectors at the MWL
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LTS RDN-2012-001 (3-2017) FOP 14-03

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

/ . ,

Name: ::A.(M.V\&mﬂe, Rﬁ:)‘éf Signature: { Wﬂv_ E%:;ll‘é%(eﬁwk a”-%l é?)llolrz:lc)?ién
Name: Signature: 4 [0 Deployment [ Collection
ARCOCH#: bl —‘H{ i Detector Type: [i\q {1%3 C.K
|| ot | P | g | ot [ R commen
OIS 7-3| [d2233.00| RNI U7 [ 1530 | y-3-17] | ﬂﬂ

H02562-3 | 102230fs| N2 | 1515 / 1 023

(55 6-Y] 1ns g | RN 50 | | 3

7036718 | 1123 e J6U77 i !f/%

5073085 | oy g0l | RS bUS 219

371 | jpagw) | RN6 | b0 )UO

6l 298775 ora3g-cel | RNT { (36 2D

966|193 | jorquo-edd | RN8 (620 || LK‘/"?

380U2T| 102741 00| R lele | | |17

6SE720-8 | \orwe | RNIO 1, (12

1755364 | naageo | RNLI 1540 B

[30986-3 | pragy-ed | RNR2 1544 (D50

ZYET6-3 | vors-eo | RNI3 4% 1057,

ALTP2H | gy | R 1565 1103

L0640 K |\t RN1S &) o4

2656413 124 R-o0] RN16 \ 152 R,

77/6080 | 10124 ) | RNIT \ oY \ S /
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Additional Comments:

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No.617811 Analytical Lab LAND SDG No. 4699831-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided N/A
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided N/A
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7

ARCOC No. 617811



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

30f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete N/A
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 617811



SMO0-2012-CVR (11-2013) SMO-05-03

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Wendy Palencia Date: 05-11-2017 11:03:00

Closed by: Wendy Palencia Date: 05-11-2017 11:03:00
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ntal Inspection Form

Mixed Waste Landfill Radon Monitoring Location Supplei;\g

Name AV\ newBG ¢ R&A—e‘/ Signature
Date of Inspection  Z— 9— 101 7

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp;
radon monitoring apparatus components (outer metal housing, 2 wing nuts, plastic assembly parts, zip ties,

zdgteqtor ).
R&l el K ~ 32 %)

A

Location Action Required
| oca (Note any action required and date resolved, otherwise note “None™)
RN1 Nf’) ne
plone
| RN4 MD\/] ° _
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o None
RNS8 /\/CW)Q
RN10 | /\, )Dﬂ o
RN11 / \/eﬂe
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RN13 A /0() N -
RN14 A ),DV\ °
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Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.
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Mixed Waste Landfill Radon Monitoring Location Supplemental Ins pectfu? Form
( i

v
Name \WACMMOLM ,WL k\ C{EJ’ Signature
Date of Inspection (¥2 — D2~ | 7

Inspection parameters: Identification labeling; mounting post; mounting bracket and stainless steel clamp;
radon monitoring apparatus components (outer metal housing, 2 wing nuts, plastic assembly parts, zip ties,

Repdogadeston).

Location Action Required
(Note any action required and date resolved, otherwise note “None*)

RN1 A Jm 2.
Rz | Ao
o Movee
RN4 A}O e
e Kone_
KNG Nove.
RN U 510 -
RN8 A/ e
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RN11 o
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| Rewend gpidin ail wels, [udvd 32417

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlied Documents home page.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

I‘I'l Sandia National Laboratories

Operated for the United States Department of Energy
by National Technology and Engineering Solutions
of Sandia, LLC.

Albuquerque, New Mexico 87185-0651

dae:  September 15, 2017

to:  Mike Mitchell (8854), Robert Ziock (641), and Bonnie Little (631)

fom:  Kelly Green (6283) kagreen@sandia.gov

sject:  Review of MWL Radon Air Data — April through June 2017 Quarterly Monitoring Period

The purpose of this memo is to document my review of the radon air monitoring results for the April
through June 2017 quarterly monitoring event. My review includes evaluation of the results and
supporting documentation relative to the data quality objective (DQQO) and monitoring objectives
specified in the Mixed Waste Landfill (MWL) Long-Term Monitoring and Maintenance Plan (Appendix
C, Air Sampling and Analysis Plan for the Mixed Waste Landfill). The DQO for this monitoring is to
produce representative, accurate, defensible, and comparable analytical results to support the monitoring
objective. Although radon monitoring at the MWL transitioned from a quarterly to semiannual
frequency in calendar year (CY) 2016, a decision was made to return to quarterly monitoring for CY
2017 after review of the July through December 2016 results. Details regarding this decision and the
ongoing radon detector investigation are provided in this memo after the evaluation of April through
June 2017 results.

Radon air monitoring measurements during the April through June 2017 quarter were obtained using
Radtrak2® radon detectors and Rapidos® detectors that were deployed side by side at each of the
monitoring locations (locations are shown in Figure 1). The detectors were deployed on April 3, 2017
and were collected on July 5, 2017 in accordance with the requirements of Section 3.2.1 of the LTMMP.
The protective casing and mounting hardware were inspected during the collection effort and repairs
were made if needed. The detectors remained in the field for approximately 3 months and were
submitted to the analytical laboratory for analysis on Analysis Request/Chain of Custody (AR/COC)
#617812 and AR/COC #617990, respectively. A trip blank detector (RNTB) was submitted with both
sets of detectors.

The results for this monitoring period and associated field documentation meet the LTMMP DQO and
monitoring objectives. The radon results were consistent with the January through March 2017 results.
All results for the Radtrak2® detectors were non-detects with a detection limit of 0.4 pCi/L. The results
for the Rapidos® detectors, which have a lower detection limit, ranged from non-detects
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(< 0.08 pCi/L) at locations RN4, RN10, and RN11 to 0.16 pCi/L at RN5. The Rapido® results include
detections at 14 of the 17 field locations, with a range of 0.08 pCi/L to 0.16 pCi/L. The trigger level of 4
pCi/L was not exceeded by any of the individual sample results (note: the trigger level only applies to
the results from the perimeter locations RN1 through RN10, Figure 1). Both sets of results are consistent
and indicate very low activities of radon in the air at the MWL, consistent with background radon
activity. The results from this quarterly monitoring event will be presented in the next MWL Annual
LTMM Report that will be submitted to NMED in June 2018 (reporting period is April 1, 2017 through
March 31, 2018).

Radon Detector Investigation Background Information

The July through December 2016 semiannual monitoring event was the first time Radtrak2® detectors
were used for radon monitoring at the MWL. As documented in my data evaluation memo dated April
12, 2017, the Radtrak® detector was phased out by the manufacturer and replaced with the new
Radtrak2® detector. The Radtrak2® detector was selected because it was the direct replacement for the
original Radtrak® detector and could be used for a 6-month deployment period. The Rapidos® detector
has a lower radon detection limit but was not selected because it has a maximum deployment period of 3
months.

The Radtrak2® detector results for the July through December 2016 monitoring period were lower than
previous results measured using the original Radtrak® detectors. After receiving the data report for the
July through December 2016 monitoring period in February 2017, we initiated our investigation to
further evaluate the newer Radtrak2® detectors, including the testing of other detector types. The
decision was made to move back to quarterly monitoring to allow for the collection of more data in a
shorter period of time to support the investigation.

Based on correspondence with the analytical laboratory manager during April 2017, the most likely
explanation for the lower values measured by the new Radtrak2® detectors is that they are designed to
have a longer diffusion time than the original Radtrak® detectors. Because of this design change, thoron
(Radon-220 with a half-life of just 56 seconds) is not measured by the Radtrak2® detector, but is
measured by the original Radtrak® detector. In other words, when deployed under the same conditions,
the newer Radtrak2® detectors should measure lower activities than the Radtrak® detectors because they
do not measure only radon, not radon and thoron. This information was received after the deployment of
detectors for the April through June 2017 monitoring period, so only Rapidos® and Radtrak2® detectors
were deployed at each location.

To test this hypothesis, three sets of detectors were deployed on July 5t for the July through September
2017 quarterly monitoring period. The deployment included placement of three detectors at each
monitoring location: 1) thoron detectors (i.e., Radtrak2® detectors modified with holes and paper filters
so they measure both thoron and radon similar to the original Radtrak® detectors), 2) Radtrak2®
detectors that only measure radon, and 3) Rapidos® detectors that also only measure radon but with a
lower detection limit than the Radtrak2® detectors. The results from this triple deployment (detectors to
be collected in early October 2017) will help determine the impact thoron may have had on the higher
radon values measured in monitoring events conducted through June 2016, using original Radtrak®
detectors. A decision regarding the selection of a detector for future monitoring events will be made
based upon evaluation of CY2017 quarterly monitoring data sets.
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Attachments:

Analysis Request/Chain of Custody #617812

Landauer Radon Monitoring Report (analytical laboratory results for Radtrak2® detectors)
Analysis Request/Chain of Custody #617990

Landauer Radon Monitoring Report (analytical laboratory results for Rapidos® detectors)
Figure 1. Location of the Alpha Track Detectors at the MWL
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SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY

ANALYSIS REQUEST AND CHAIN OF CUSTODY

ADP 85-16

Intemal Lab 1ol 2
Baich No. SMO Use AR:‘CDCI 617812
Praject Name: MWL RADON MOMITORIN|Daie Samples Shipped:_of @ [ @ SMO Authorization: |8 2geeser—— | [ "] Wasts Gharacterization
ProjectTask Manager: Robart Ziock |Carrer/Waybil Ma. i 5MO Contact Phone: ] rma
ProjectTask Number:  195122.10.11.08 Lab Consact: 'Wendy Palancia/505-844-3132 [ Released by ¢OC Ho.
Sarvica Order: CF378-17 |Lat Destination: LAND Sand Repar! to SMO: 4° Colsius
Conirach Mo.: 1485047 Staphanie Montanio!505.284 2552 Bill lo: Sandia Malional Laboratoiies (Accounts Payable),
Tach Area: P.C. Box 5800, MS-0154
Building: Roounm: Opar Sita: Albuguerque, WM 87185-0154
Dapth Date/Time Sampl Containoer | Preserv-|Collection] Sampl 2 & Mathod Lab
Sample No. [Fracti 1ple Location Datail 1) Collocted Matrix | Type | Volume | ative | Method | Type Raguested Sample ID
102251 |01 |RN1/ Radirak? 312202-5 wa | msnr o3 | AF | N oNa | NONE | C© 54 |RADON
102252 [001  |RN2/ Radirak2 312705-7 WA | w7 04D aF | N | ona | nowe| o SA |RADON
102253 001 |RN3/ Radirak2 311765-2 WA | 77 oTeE | AF | N | owna | mome| c© Sa  [RADON
102254 RMN4/ Radirak2 324264-1 WA | TEMT o910 | AF | N oNA | MOME | © SA_ |RADON
102255 [001  |RNS/ Radirak? 317286-5 MA | TsHT OF28 | AF | N | oma | wnomel ¢ S |RADON
102256 |001  |RNE/ Radirak? 324550-3 MA | 7517 053 | AF | N oNA | mNoME | © Sh_ |RADON
102257 (001 |RN7/ Radirak? 3256351 NiA | TISHT (G4 | AF | N oNA_ | MONE | © S#_ |RADON
102258 |001 _ |RMB/ Radirak? 324779-8 NIA | 7ISHT )2 | AF | N ONA | NONE | © Sa_ |[RADON
102250 |001  |RINS/ Radirak? 325782-1 wa | 77 ool | aF | N oMa | MONE | © SA [RADON
102260 [001  |[RMN10/ Radtrak? 317845-6 MA | 75H7 |haS | AF | N | oNA |NONE| © s  [RADON
Last Chain: Yas Sampla Tracking SMO Use  [Special InstructionsiQC Requiremants: Canditions on
Validation Req'd: |~ Yes |Date Entered: EDD [5] Yes ‘Receipt
Background: L] ves Enbarad by: Turnaround Time | [7-Day [ | 15-Day* [+ 30-Day WA
Conflrmatory: [J Yes [ N TAT [
Sample Nams Py ¥ Campany/Onganization/Phone/Cell wpla Dispozal Return o Client |+ Disposal by Lab) :
Team |Robert Ziock MM | SMLIDDE41/505-645-0485/505-235-3668 |Return Samples By: :
Members Asnemade FEGE—" =~ i Commarts:
Danindle Michal m—% T e b1 SNLID0G41/505-B45-T706/505-215-7143
A p— Lab Use
/5 /) Z Time [7/LE TReinquished by % Org. Date 7/7{1 f Tima & ey
2] | ") Time | Recelved by = Org. Dats 7 /5 /i 2Time j1 s
- "'17]_Time ~ §00 |Relinquished by Org. Cale  ° ° Time '
o Date A Tima LS00 [Received by Org. Data Time

with SMO required for 7 and 15 day TAT
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8O 2012 ARGOC (42012) CONTRACT LABORATORY AoP g5-18
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Centinuation)

L 1RE Z M

Page 2 of 2
- AR.'COCI m

Praject Name: MWL RADON MONITORIM Project/Task Manager: Robert Ziock {Frupalﬂnk MNo.: 185122.10.11.08

Tech Area: T

Building: Raaim: | Lab use

Depth Date/Time Sample Container Presery- Collection Sample Parameter & Method Lab
Sample No. |Fraction Sample Loeation Detail i) Collected Matrix | Typs | Volume | ative | Method | Type Requested Sample ID
«| 102261 |DD1 RMN11/ Radirak2 324560-3 NIA ’;j'gj'-"—‘r Jitr AF N 0 MNA | NONE C Sp |RADON
#| 102262 001 |RN12! Radirak? 324452-2 NiA (10 | AF N 0 NA | NONE c Sa_ |RADON
< 102263 |[001  |RN13/ Radirak2 312506-9 NI 1107 AF N 0NA | NONE c Sa_ |RADON
=| 102254 001 RN14/ Radirak2 325635-3 NiA 1112 N 0NA | NONE [+ Sa  |RADON
s 102285 |OD1 RM15f Radirak? 316582-6 NiA J L AF N 0MNA | NONE e s |RADON
102266 001 |RN16/ Radirak2 317047-9 NI ﬂ NEas | AF N 0NA | NONE C Sa_ |RADON
<| 102267 |001  |RN17f Radirak? 311258-3 NiA Lo N 0NA | NONE o A |RADON
¢l 102268 001 |RNTB/ Radlrammna-ai‘;;m Nia | W7 1125 | aF N ONA | NONE 5 Sa_ |RADON
sle28-2
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RADON MONITORING REPORT 4.«
rOdonOVO Issued by an Accredited Laboratory ';w‘:_:

Ths ploballeacker in rodon msosurement

REPORT MUMBER REFORT PAGE 1{6 ].
] 472509792
Rnbert Ziock REPORT DATE PRINT DATE
United States 10/312017 10/31/2017
MEASUREMENT PERFORMED FOR
Robert Ziock

REPORT RECEVER(S)
Eobert Ziock

The analysis results are located on page 2 of this document
Descrigtion of the measurement

The me t was performed with a closed alpha-track detector (Radtrak?) following the quality guidance in EPA 402-F.-95-012.
The detector(s) arived to Radonova Laboratories AB 07/07/2017. They were measured 07/12/2017 .
Property data and address Building Id:
ARCOC# 617812 Type of building:
Building year:
HVAC:
Foundation type:
Purpose of test:

Measurement method: closed alpha-track detector

The radon measurement was performed with a closed alpha-track detector following the quality assurance guidance given in EPA 402-R-95-012.

The detector container is manufactured from electrically conducting plastic. Through a small slit (filter). radon gas enters the detector. The track-detecting
material (film] inside the detector is hit by alpha particles generated by the radon entering the container and the decay products formed from it On the film, the
alpha particles make small tracks which are enlarged through chemical etching and later counted in 2 microscope in order to determine the radon exposure.
Radonova Laboratories AB (RO, Box 6522 5E-75| 28 Uppsala. Sweden is accredited (no. |489) by SVWEDAC to conduct radon-gas measurements using the closed
alpha-track detector method. The analysis equipment is checked daily and the detectors are calibrated at regular intervals. MRPP Licenses: 107831 AL, 107830 RT

Measured radon concentrations

For each detector. the measured value of the radon concentration is given. For each value an uncertainty associated with the measurement to a 95% confidence
level iz also given. For example a measurement result of 4.0 £ 0.5 pC¥l means that the radon concentration is most likely contained in the range 3.5-4.5 pCil .

If the start or end date of the measurement has not been provided. the radon concentration cannot be calculated. In such cases, the total exposure in pCitdaysi
will be reported. The reported measured values are related to the detectors as received by Radonova Laboratories AB. Detector deployment is not performed by
Radonova Laboratories AB. Measurement information such as monitoring period (dates) and placement location is provided to Radonova Laboratories AB by the
end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United States Environmental Protection Agency (EPA) recommends remediation if the results of one long-term test or the average of two short-term tests
conducted in an occupied reom are 4.0 pCifl or higher. The average yearly residential indoor raden level in the LS is estimated to be around 1.3 pCi/l.
Long-term tests are conducted for more than 90 days. Short-term tests are conducted betweean 2 and 90 days and should be performed under closed building
conditions.

If an initial short-term test result is less than 4 pCil. a follow-up measurement is probably not needed.

If an initial short-term test result is beoween 4 pCil and 8 pCifl, 2 long-term or a shore-term follow-up measurement is recommended.

If an initial short-term test result is greater than 8 pCil a short term follow-up measurement is recommended in order to get a fast result.

Maore informartion about radon measurements and mitigadon can be found in the AARST and EPA publications:

= AMSIAARST Protocol for Conducting Measurements of Radon and Radon-Diecay Products in Schools and Large Buildings

= AMSIAARST Protocol for Conducting Radon and Radon Decay Preduct Measurements in Multifamily Buildings.

= AMSIAARST Radon Mitigation Standards for Schools and Large Buildings.

= AMSIAARST Radon Mitigation Standards for Multifamily Buildings.

= EPA Radon Measurements in Schools, ERA 402-R-92-004, July 1993,

For more information about the interpretation of your test results or about other radon related issues we suggest contacting your state raden office.

Signature on the report
With the signature on the report. the person responsible for the radon analysis at Radonova Laboratories AB hereby certifies that the measurement procedures
follows the guidance in accordance with EPA 402-R-95-012 and that the demands from SWEDAC are fulfilled.

DHSCLAIMER — Radonova Inc. makes no warranty of any kind, sxprass or implisd, 23 regard to the e, operation or anafysts of any Radonova inc. monizor. Radonova Inc. specfically dischims implied warranses of
marchantabiley aned fitnass for 2 partkutar purpess. Fadomova Inc. 15 not responsibla for any damage, Incleding consequanttal damagee, to persons o proparty resulting from tha use of the monitor or tha resultng dan.
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RADON MONITORING REPORT Sw's

The gobalisaderinradon macsLrement Issued by an Aceredited Laboratory f;,l,mﬁ;'
REFORT MUMEER ReFORT Fece 2 (6 ) i
47259702
REFORT DATE FRINT DATE
10/31/2017 10/31/2017
Test results
Detector  Start Stop Lcation Dretactor comment Floor level  Avg Radon Total Radon
Conc. pCill Exp pCi-days/l
311202-5 | 0403/2017 07052017 RN1 <04 <37
312705-T7 | 04/03/2017 07052017 RM2 <04 <= 37
311765-2 | 0403/2017 07052017 RM3 <04 =37
324264-1 | 047032017 07052017 RN4 =04 =37
3172855 | 0403/2017 07052017 RNS 04 37
324530-3 | 04032017 07052017 RN6 <04 =37
325635-1 |04/03/2017 07052017 BRN7 =04 <37
324779-8 | 0403/2017 07052017 RNE <04 <37

Comment to the results

This report replaces 4725979:1. Reason: detector RN has been added to this commission and location codes have been updated for
all detectors.

Tryggve Ronngvist (Electronically signed)
Signature Radonova Laboratories AR Laboratory Measurement Specialist

This report may only be reproduced in full, unbzss the issuing laboratory has given
pricr written approwal.

Radonova Inc.
00 Oakmont Lane Suite 207, VWestmont IL 6055%
Telephone: 3131 .814.2200 E-mail: helpi@radonova.com

DHSCLAIMER — Radonowa Inc.makss mo warranty of any kind, axprass or implied, 25 regard to the use, oparation or analysis of sy Radonova Inc monitor. Radonowa Inc. spactically dischims implied warranties of
marchantzbility and fiteass for 2 particular purposs. Radonova Inc. |5 not rasponsibia for any darage, iInduding conssquanttal darapes, to parsons or proparty resulting from th uss of the monttor or tha resuiting data.

-7-



Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

us

RTOOEM - WI40 ! 20070623 / JO ' LE

Sida 3

rOdOﬂOVQ RADON MONITORING REPORT ;i

Issued by an Accredited Laboratery W
Tre ghobalkeoderin radon messrement BT
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REFCIRT MUMBER REFORT PAGE 3(6 )
. 47259792
Robert Ziack REPORT DATE FRINT DATE
United States 10/31/2017 10/312017
MEASUREMENT PERFORMED FOR,
Fobert Ziock

RERORT RECEVER(S)
Robert Ziock

The analysis results are located on page 2 of this document

DescriEJltion of the measurement ) , ] ]
The me t was performed with a closed alpha-track: detector (Radtrak?) following the quality gunidance in EPA 402-F-95-012.

The detector(s) amrived to Radonova Laberatories AB 07/07/2017. They were measured 07/12/2017 .
Property data and address Building Id:
ARCOCZ 617812 Tvpe of building:

Building year:

HVAC:

Foundation type:

Purpose of test:

Measurement method: closed alpha-track detector

The radon measurement was performed with a closed alpha-track detector following the quality assurance guidance given in EPA 402-R-95-012.

The detector container is manufactured from elecorically conducting plastic. Through a small slit (filter), radon gas enters the detector. The track-detacting
material {film) inside the detector is hit by alpha particles generated by the radon entering the container and the decay products formed from it On the film. the
alpha particles make small racks which are enlarged through chemical etching and later counted in a2 microscope in order to determine the radon exposure.
Radonova Laboratories AB (PO.Box 6522 5E-T51 28 Uppsala. Sweden is accredited (no. | 48%) by SWEDAC to conduct radon-gas measurements using the closad
alpha-track detector method. The analysis equipment is checked daily and the detecuors are calibrated at regular intervals. MRPP Licenses: 107831 AL, 107830 RT

Measured radon concentrations

For each detector, the measured value of the radon concentration is given. For each value an uncertainty associated with the measurement to a 5% confidence
level is also given. For example a measurement result of 4.0 £ 0.5 pCil means that the raden concentration is most likely conined in the range 3.5-4.5 pCifl .

If the start or end date of the measurement has not been provided. the radon concentration cannot be calculated. In such cases, the total exposure in pCitdays
will be reported. The reported measured values are related to the detectors as received by Radonova Laboratories AB. Detector deployment is not performed by
Radonova Laboratories AB. Measurement information such as monitoring peried (dates) and placement location is provided to Radonova Laboratories AB by the
end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United States Environmental Protection Agency (EPA) recommends remediation if the results of one long-term test or the average of two short-term tests
conducted in an occupied room are 4.0 pCifl or higher The average yearly residential indoor radon level in the US iz estimated to be around 1.3 pCil.
Long-term tests are conducted for mere than %0 days. Short-term tests are conducted between 2 and %0 days and should be performed under dlosed building
conditions.

If an initial short-term test result is less than 4 pCifl, a follow-up measurement is probably not needed.

If an initial short-term test result is between 4 pCifl and 8 pCi/l, a long-term or a short-term follow-up measurement is recommended.

If an initial short-term test result is greater than & pCifl a short term follow-up measurement is recommended in order to get a fast resulc

Maore information about radon measurements and mitigadon can be found in the AARST and EPA publications:

= AMSIAARST Protocol for Conducting Measurements of Radon and Radon-Drecay Products in Schools and Large Buildings

= AMSIAARST Protocel for Conducting Radon and Radon Drecay Product Measurements in Multifamily Buildings.

= AMSIAARST Radon Mitigation Standards for Schools and Large Buildings.

= AMSIAARST Radon Mitigation Standards for Multifamily Buildings.

= EPA Radon Measurements in Schools, ERA 402-R-92-01 4, July 1993,

For more nformation about the interpretation of your test results or about other radon related issues we suggest contacting your state radon office.

Signature on the report
With the signature on the report. the person responsible for the radon analysis at Radonova Laboratories AB hereby certifies that the measurement procedures
follows the guidance in accordance with EPA 402-R-95-012 and that the demands from $WEDAC are fuffilled.

DISCLAIMER. — Radoncva Inc.rakas mo warranty of any kind, sxprass or implied, 2= rogard to the use, operation or arclyss of any Radonova Inc. monzor. Radonova Inc. specfically dischums impliad warraness of
marchantablley and fitness for a particular purposs. Radonova Inc. 15 not responsible for any damage, Incleding consequenthal damagss, to psrsons or property rasulting from the use of the monitor or tha resulting data.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

RTO@LN - V140 ! DIT-0623 /O ' LE

(QJoONOVO RADON MONITORING REPORT i

The gobcllsocer nrdon et Issued by an Aceredited Laboratory Teenpris
REFCART MUMBER, RePORT Rect 4(6 )
4725079:2
REPFORT DATE PRINT DATE
10/31/2017 10/31/2017
Test results
Detector  Start Stop Location Dietector comment Floor level  Awg Radon Total Radon
Conc. pCill Exp pCi-days/l
31784346 | 04703/2017 07052017 RN10 = 0.4 =37
324560-3 | 0403/2017 07052017 EN11 = 0.4 =37
324452-2 | 0403/2017 07052017 RN12 =04 =37
312506-9 | 04/03/2017 07052017 RM13 =04 = 37
3155333 | 0403/2017 07/05/2017 BN14 =0.4 < 37
316582-6 | 0403/2017 07052017 RN15 =04 <37
317047-9 | 0403/2017 07052017 RN14 =04 <37
311958-3 | 0403/2017 07052017 RN17 = 0.4 =37

Comment to the results

This report replaces 4725979:1. Reason: detector EIN9 has been added to this comumission and location codes have been updated for
all detectors.

Tryggve Ronngvist (Electronically sizned)
- - - Radonowa Inc.
Signature Radonova Laboratories AR Laboratory Measurement Specialist 300 Oakmant Lane Suite 207 Westmont IL 60553

This report may only be reproduced in full, unbess che issuing laboratory has given Telephone: 331 814.2200 E-mail: helpi@radonova.com
price written approval.

CHSCLAIMER — Radonova Inc.makss mo warranty of any kind, sxprass or implied, a5 regard to the use, oparation or analysts of any Radoncova Inc. monitos. Radonova Inc. spectically disdaims implied warranties of
marchastzbility and fitrass for 3 particular purposs. Radonovs Inc. 15 not responsibia for any damage, Induding corssquanttal damages, to parsons or property resulting from the usa of tha monttor or tha rosuting dara.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

us Sida &

RADON MONITORING REPORT .«
rOdonOVO Issued by an Accredited Laberatory r, 3

Thes glabdl leoderin radon measurament

REPORT MUMBER. REFCATFRGE  5(6)
_ 472509792
Robert Ziock REPOIRT DATE PRIMT DATE
United States 1043172017 10/312017
MEASUREMENT PERFORMED FOR.
Fobert Ziock

REPORT RECEVER(S)
Robert Ziock

The analysis results are located on page 2 of this document

Descrlgtlon of the measurement
The me t was performed with a closed alpha-track detector (Radtrak?) following the cuality gnidance in EPA 402-R-95-012.

The detecto(s) amived to Radonova Laberateries AB 07/07/2017. They were measured 07/12/72017 .

Property data and address Building Id:
ARCOCZ 617812 Tyvpe of building:

Building vear:

HVAC:

Foundation type:

Purpose of test:

Measurement method: closed alpha-track detector

The radon measurement was performed with a closed alpha-track detecuor follewing the quality assurance guidance given in EPA 402-R-95-012.

The detector container is manufactured from electrically conducting plastic. Through a small slit {filter). radon gas enters the detector. The track-detecting
material (film) inside the detector is hit by alpha particles generated by the raden entering the container and the decay products formed from ic On the film, the
alpha particles make small tracks which are enlarged through chemical etching and later counted in a microscope in order to determine the radon exposure.
Radonova Laboratories AB (PO Box 6522 SE-751 2B Uppsala. Sweden is accredited (no. |48%) by SWEDAC to conduct radon-gas measurements using the closed
alpha-track detector method. The analysis equipment is checked daily and the detectors are calibrated at regular intervals. MRPP Licenses: 107831 AL, 107830 RT

Measured radon concentrations

For each detector, the measured value of the radon concentration is given. For each value an uncertainty associated with the measurement to a 95% confidence
level is also given. For example 2 measurement result of 4.0 £ 0.5 pCil means that the radon concentration is most likely conmined in the range 3.5-4.5 pCil .

If the start or end date of the measurement has not been provided. the raden concentration cannot be calculated. In such cases, the total exposure in pCitdays/
will be reported. The reported measured values are related to the detectors as received by Radonova Laboratories AB. Detector deployment is not performed by
Radonova Laboratories AB. Measurement information such as monitering peried (dates) and placement location is provided to Radonova Laboratories AB by the
end user.

Radon measurements in Multifamily Buildings, Schools and Large Buildings

The United 5tates Environmentzl Protection Agency (EPA) recommends remediation if the results of one long-term test or the average of two short-term tests
conducted in an occupied room are 4.0 pCifl or higher. The average yearly residential indoor raden level in the U3 is estimated o be around 1.3 pCifl.
Long-term tests are conducted for more than %0 days. Short-term tests are conducted between 2 and 90 days and should be performed under closed building
conditions.

If an initial short-term test result is less than 4 pCifl. a follow-up measurement is probably not needed.

If an initial short-term test result is berween 4 pCifl and 8 pCifl. 2 long-term or a short-term fellow-up measurement is recommended.

If an initial short-term test result is greater than & pCifl a short term follow-up measurement is recommended in order to get a fast resulc.

Maore information about radon measurements and mitigation can be found in the AARST and EPA publications:

= AMSIAARST Protocol for Conducting Measurements of Radon and Radon-Drecay Products in Schoaols and Large Buildings

= AMSIAARST Protocol for Conducting Radon and Radon Decay Product Measurements in Multifarnily Buildings.

= AMSIAARST Radon Mitigation Standards for Schools and Large Buildings.

= AMSIAARST Radon Mitigation Standards for Multifamily Buildings.

= EPA Radon Measurements in Schools, EPA 402-R-92-014, July 1993,

For more nformation about the interpretation of your test results or about other radon related issues we suggest contacting your state radon office.

RTOOILN - WIAD ! J007-06-32 / JOVLE

Signature on the report
With the signature on the report. the person responsible for the radon analysis at Radonova Laboratories AB hersby certifies that the measurement procedures
fizllows the guidance in accordance with EPA 402-R-95-012 and that the demands from SWEDAC are fulfillad.

DISCLAIMER — Radonova Inc. makss ro warranty of any kind, ssprass or implied, 2= regard to the s, oparation or aralyz=s of any Radonova Inc. monicor. Radonova Inc specrfically disclams implied warranses of
marchantablley ared fitnass for a particular purposs. Radonova Inc. Is not responsitls for any damags, Incleding conssquenttal damages, to persons or proparty rasulting from the usa of the monitor or the resulting data.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

RTORLN - VL4 | DI7-0533 /O VLE

QooNOVO RADON MONITORING REPORT it

The choballboder adon mecsrement Issued by an Accredited Laboratory Teenpret
REFOAT MUMESR REPORT RSt 6 (6 )
47259702
REFORT DATE PRINT DATE
1043172017 1003172017

Test results

Detector  Start Stop Location Dretector comment Floor level  Avg Radon Total Radon

Conc. pCil Exp pCi-days/]

311628-2 |0403/2017 07052017 ENTB =04 =37

325782-1 |0403/2017 07052017 BNMO =04 = 37

Comment to the results

This report replaces 4725979:1. Reasen: detector ENO has been added to this commission and location codes have been updated for
all detectors.

Trygegve Ronngvist (Electronically signed)

Signature Radonova Laboratories AB Laboratory Measurement Specialist :':;oon::"::{ Lane Suite 207 Westmont IL 60559
This report may only be reproduced in full, unbess the issuing laboratory has given Telephone: 331.814.2200 E-mail: help@radonova.com
prior written approval.

DISCLAIMER - Radonora Inc. makas o warranty of any kind, axprass or implied, as regard to the use, oparation or analysts of any Radonova Incmonttor. Radonova Inc. spectficlly disdaims imphed warrancks of
marchanitzbibity and fitnass for 2 particular purposa. Redonosa Inc. 15 not responsible for any demape, Induding consequanttal dammapes, to Persons o propsrty resulting from the usa of tha monttor or tha resuitng das.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)

September 15, 2017

SMO 2N 2-ARCOC (4-2012)

Intaenal Lab

CONTRACT LABORATORY

ANALYSIS REQUEST AND CHAIN OF CUSTODY

AQP 95-18

Page 1 of 2
Batch o, A M’ SMO Use mmnc[sm_m
Project Mame: MWL RADOM MONITORIN[Dste Sampies Shipped: : SMO Authorization: I&g__ L] Waste characterization
ProjeciTask Manager: Robert Zinck |Carrise/ Wbl No. SMO Conlact Phona: RMA
ProjectTask Mumbsr:  185122.10.11.08 |Lab Contact: Wandy Palencla/805-844-3132 O reteasea by coc ne.
Sarvica Crder: CF3T81T |Lab Dastinmton: LAND Send Raoport to SMO: 4* Colsius
Corract Mo 1498047 _ Slaphanie Montafo/505.284.2553 [B31 Ie Sarwfa Mabianal Laborsiodas [Accounts Payable).
Tach Area: .03, Boo 5800, MS-084
Buildl Room: Operational Sita Albuguesgus, N 871850154
Dapth DateiTima Sample]  C Proserv-[Call P P tor & Mathod Lab
wls Mo, |F Sampla Location Detail L] Collected Matrix | Typs | Volums | ative | Methed | Type R Sampls ID
102997 |001 _ |RN1/ Rapldos 752802-9 NA | TBMT 1635 | AF | N OMNA | MONE & sa [RADON .
102998 001 |RNZ/ Rapidos 410589-5 Min | 7T (040 | AF | N | owa |wowe | ¢ | sa |Repon
102999 [001  |RNW Rapidos 409238-3 M | 7ET paee | AF | N ona | mHONE | © gA  [RADON
103000 |001 __|RN4/ Rapidos 4109997 WA | 7BHT CH13 | AF | N omMA | mMonE | © 5A  |RADON
103001 |001  |RNS/ Rapidos 7641632 Mia | Tisn7 G2 | AF | M| owa [wone| © Sa |RADON
103002 I_ncn RNG/ Rapidos 410870-0 Ma | TEMT 53 | AF | N ONA | MONE | C Sa_ |RADON
103003 |001 RNT! Rapidos 410085-7 A | 7EHT 0945 | AF | N oMA | MoNE| © ga [RADON
103004 (001 |RNA/ Rapidos 4094280 MA | 7817 ni2. | AF | N ONA | NoME | © §a_ |RADON
103005 |001  |RMS/ Rapidos 410504-5 NA | 7517 028 | AF | N ONA | NONE c gA [RADON
1030068 |001 _ |RN1O/ Rapidos 976967-0 NA | 7TiBNMT_ j63< | AF | N OMA | MONE G 5A  |RADON :
Last Chain: Yes Sample ] 5 SMO Use  |Special Instructions/QC Requirements: * Candiions on
[Validation Req'd: 4| Yes ate Entered: .. |EDD ] Yes Raceipt
Background: L] es |Entered by: Turnaround Time | |7-Day* [ ] 15-Day I+ a0pay | g
Confirmatory: Yos Qc its.: Negotiated TAT i
Sample Mama e, | ik | G fOrganizaion/Phone/Cell _|Sample Disposal Ratumn 1o Chient Dispessal by Lab)| s )
Team |Robert Zlock %, BNLIDDG41/505-845-04B5/505- 235-3668 | Return Samp : 40
Members - 7 [SHLIDOSA05-Bd O NE G- 082 D T T flpmments: #
Daniee Michel 1% ¢ 4 Al Riofy . P SNLID0G41/505-B45-TT06/505-219-7143
(¥4 !
P l’ o F ) = ‘WUH T,
Refnquished Dale Tima i e — O Date F/ F4 T Time & 2=
Received [ Time [ 4/ Recaived by Ong. Date = /i fia Time 1{ £
hed X 1 Dale [ 17| _Time ;S [Ralinquished by Org. Date 77 Time
Recoved by = Org. Date ' 7/ hme 1 [Recsived by Org. Daln Time
*Prior fi tl‘lh'IﬂID. quirad for T and 15 day TAT

/

-12-



Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

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

Page 2 of 2
AR/COC 617990

Project Name: MWL RADON MONITORINProject/Task Manager: Robert Ziock Project/Task No.: 195122.10.11.08
Tech Area: )
Building: Room: Lab use
Depth DatefMime  |Sampl Contai Presery-|Collection] Sampl P & Method Lab
Sample No. |Fraction| Sample Location Detail (f) Collected Matrix | Type | Volume | ative | Method | Type Req 1 Sample ID
»| 103007 001 |RN11/ Rapidos 409724-2 NA [ 7517 ey | AF L N | ona [monE| C A |RADON
#| 103008 |001  |RN12/Rapidos 410313-1 N/A | 71517 1ol | AF | N ONA | NONE | C SA |RADON
| 103009 (001 |RN13/ Rapidos 411020-0 NA | 757 ] | AF | N | ona [ NoNE| C© SA |RADON
| 103010 001  |RN14/ Rapidos 409243-3 NA L st A A | N | omna [ none| c 54 |RADON
¢| 103011 |001  |RN15/ Rapidos 158164-4 NA | 7517 J1{Q | AF | N ONA | NONE [ C SA |RADON
2| 103012 |001  |RN16/ Rapidos 220527-6 NA | 7517 pasi>| AF | N | oNa [ NONE| C SA [RADON
s| 103013 (001  |RN17/ Rapidos 410868-4 NA | 71517 joees | AF | ON ONA | NONE| C SA |RADON
¢| 103014 |001 |RNTB/Rapidos 4098 S-S | WA | 7517 125 | AF | N | ona |[NoNE| C $A |RADON

Recipient Initials
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

87185

U AT _OG0 - W1, 10/ 201 7-0.04-F O ILE

us 18445
deOﬁOVO RADON MONITORING REPORT ;'.',L;“E
' Issued by an Aceredited Laboratory Topr v
ne ghbdleader nimdon meassement foiTe
REFORT MUMBER RFORTAGE  1(4)
4725980:2
NTESS.LLC REPORT DATE FRINT CATE
Wendy Palencia 07262017 07/26/2017
Mailstop 1103 MEASUREMENT PERFORMED FOR,
PO Box 5800
1515 Eubanlk SE
Albuguerque NM 87185
United States
REPORT RECEWERS)
NTESS,LLC

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with a closed high-sensitivity alpha-track detector.

The detector(s) amived to Radonava Laboratories AB 07/07/2017 . They were measured 07/12/2017 .
Property data and address

ARCOCH 617950
Transit Detecror 1:
Transit Detector 2:
Transit Detecror 3:

Test data have been given by Robert Ziock

Measurement method: closed alpha-track high sensitivity detector

The radon meaturement wad perfarmed with 1 closed alpha-track detector fallowing the qualty atursnee puidince given in ERA 402-R-95-011

The detector contamer & manufactured from electrically conducting plastic. Through a small sht (filter). radon gas enters the detectorn The track-detecting
material (filn) inside the detector is hit by alpha particles generated by the radon entering the container and the decay products formed from it On the film. the
alpha partiches make dmall wracks which zre enlarged through chemical etching and |ater counted in 3 microdcope n order b determing the radon exposure.
Transit detectors are wed for the return delivery of the high-sensitivity detectors in order to make 3 more acourate background subtraction,

Radoncva Laboratories AB it accredited (no. | 48%) by SWEDAC to conduct radon-gas measurements using the closed alpha-track detector method. The analysis
equipmant iz checked daily and the detectors are calibrated at regular intervals.
MRPP Licenses: 107831 AL 107830 RT

Measured radon concentratons

For exch detector, the measured value of the radon concentration i given. For each value an uncertinty associated with the measurement w 2 95% confidence
level also green. For example 2 measurement result of 4.0 £ 0.5 pCil means that the radon concentration is most likely contained in the range 3.5-4.5 pCifl .

If the start or end date of the measurament has not been provided, the radon concentration cannot be caloulated. In such cases, the total exposure in pCitdaysi
will be reported.

Hor\e information about radon measurements and mitigation can be found in the AARST and EPA publications:
AMSUAARST Protocol for Conducting Measurements of Radon and Radon-Decay Products in Schools and Large Buildings
AMSUAARST Protocol for Conducting Radon and Radon Decay Product Measurements in Multfamily Buildings.
AMSUAARST Radon Mitigation Standards for Schools and Large Buildings.

AMSUAARST Radon Mitigation Smndards for Multifamily Buildings.

. EPA Radon Measurements in Schools, ERA 402-R-92-014, July 1993,
A Citizen's Guide to Radon
Home Buyer's and Seller’s Gudie o Radon

. Consumer’s Gudse to Radon Reduction

For more infarmation about the interpretation of your test results of about other radon related Kiues we SUEEESt CORMICTIRE your staté radan office.

Signature on the report
WWith the signature on the report. the person responsibla for the radon analysis at Radonova Laboratories AB hereby certifies that the measurement procedures
follows the puidance in accordance with EPA 402-R-95-012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER, - Rderare b2, et s vearrasty of iy hond, sopiacs or il 1 riggard £ th usa, speransn o snabis of any Radersvs i monter. Fadenvs e, spaesheally disciume mplisd wierantic of
merchantiibry and frmass for a particdar parposs Radonca Inc. & not responstble for any darage, ndudieg conssquental damapss, (o parsons or propenty ressitng from tha uss of tha monmor o the resulng &o.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

{120
(QJ0NOVQ RADON MONITORING REPORT .
- £l ’
o o cach ko e lssued by an Accredited Laboratory it
REPOAT MUMEER, rerorTmce 24 ) T
47259802
REPORT (4TS FRT DT
072672017 0772672017
Test results
Detecior St date Stopdue  Locuien Detacror comment Lecatson gype Avg Radon Towl Radon
Conc. pCil Exp pCidaysil
7528000 | 4032007 |0T0s2007 [lo2peT AN 014 =-008  14+-9
410589-6 | G4032007 (07052007 [lo0eg N2 Q11 #-0.08 117
H9233-3 | 403007 (07052007 [lopee N3 014 +-008 1449
4109997 | 4032007 [07T0S2017 (103000 AN <008 &7
TH4163-2 | 4032007 (07052017 (103001 RNS 016 +-008 15+-9
4108700 | G4032017 (07052007 |1o3002 ANG Q1008 10+-7
410065-7 | G4032007 (07052007  [103003 AN 014 =.008 12+.0
-
-l
& | 4094280 | 04032017 07052007 103004 e 008 =008 Te-9
i
5
i~
E 410504-5 | 04032007 07082017 |10300% RNG 014 008 (2+-9
&
5
g
¢ |#Te0dT0 | 4032007 (07052017 |las00d AN10 =0.08 <7
FI
5

Comment to the results
This report replaces 472350801, Reason: new or corrected measurement information has been received.

Tryggve Ronngvist (Electronically signed)

. . . Badonova Inc.

Signature Radonova Laboratores AB Laboratory Measurement Specialist 500 Cakment Lins Suits 107, Wastmont IL 60559
Tz rapcars mary coly be reproduced in full, undeer che inuing bboratory has gren Telephone: 1318142200 E-mai: helpiradanova com

CECLAMER - Radoncw ire:. mokes v warranty of any kind aspras: or implisd, oz regard o tha wa, oparation or sl of sy Radonce e monime. Radoscsn inc. spacsically discluims implisd warrases of
marchanbabiity e fen for 3 particular parpoms. Radonos inc. i no responsibis dor any cumegs, including conmquanl dmogus i3 parc o pmparty reuitng from s s of the monitor ot ety S,
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

BT185

us 18448

(QOONOVQ

Tries ot besoaciest i racdon s e

RADON MONITORING REPORT

lssued by an Accredited Laboratory

FEFORT NUMER rFORTRGE 3(4)
4725980:2
NTESS, LLC
- REFORT DATE FRINT GATE
Wendy Palencia 07/26/2017 0726/2017
Mailstep 1103 MEASUREMENT PERFORMED FOR
PO Box 5800
1515 Eubank SE
Albuquerque NM 871835
United States
EEPORT RECEVER(S)
NTESS, L1LC

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with a closed high-sensitivity alpha-track detector.

The detector(s) artived to Radonova Laberatories AB 07/07/2017 . They were measured 07/1272017 .
Property data and address

ARCOCH# 6173590
Transit Detector 1:

Tramsit Detector 2:
Transit Detector 3:

Test data have been given by Robert Ziock

Measurement method: closed alpha-track high sensitivity detector

The raden measurement was performed with a closed alpha-track detector following the quality assurance guidance given in ERA 402-R-95-010

Tha detector container & manufactured from electrically conducting plastic, Through a small sit (filter), radon gas enters the datector The track-detecting
material (film) inside the detector i hit by aipha particles generated by the radon entering the container and the decay products formed from it On the film, the
alpha particles make small tracks which are enlarged through chemscal etching and later counted in 3 microscope in order to determine the radon exposure.
Tramsie detecrors are used for the return delivery of the high-sensitivity detectors in order vo make 2 more sccurate background subtraction.

Radonova Laboratories AR is accredited (no. 148%) by SWEDAL to conduct radon-gas measurements using the dosed alpha-track detecvor methed. The analysis
equipment i checked daify and the detectors are calbrated at regular mtervals.
NRPP Licenses: 107831 AL, 107830 BT

HMeasured radon concentrations

For gach detector, the measured valug of the radon concentration i given, For each value an uncertainty associated with the measurement to 2 95X confidence
lewel also gen. For example 3 measurement result of 4.0 £ 05 pCifl means that the radon concentration i most likely contained in the range 3.5-4.5 pCifl .

If the seart or end date of the meaturement has ot been provided, the radon concentration cannot be cxleuluted. In such cases, the total expoture in pCrdayl
will b reported.

Hore information about radon measurements and mitigation can be found in the AARST and EPA publications:
AMSUAARST Protocol for Conducting Measurements of Radon and Radon-Decay Products in Schools and Large Buildings
AMNSIAARST Protocol for Conducting Radon and Radon Decay Product Measurements in Multfamily Buildings.
ANSUAARST Radon Mitigation Stndards for Schools and Large Buildings.

AMSUAARST Radon Mutigation Smndards for Multifardy Busdings.
EPA Radon Measurements in Schoals, EPA 403-R-32-014. July 1993,

. A Citizen’s Guide to Radon

E Homa Buyer's and Seller's Gudie to Radon

=~ Conzumer’s Gudie to Radon Reduction

i

5 Fer mare information about the interpretation of your test results or about ather radon related isswes we suggest contacting your state radon office.
% Signarture on the report

2 | With the signature on the report. the person responsible for the radon analysis at Radonova Laboratories AB hereby certifies that the measurement procedures
5. follows the guidance in accordance with EPA 401-R-95-012 and that the demands from SYWEDAC are fulfilled,

g

¥I

:

DECLAIMER - Radsnevi ine. ki na warrssty of oy nd, aspracs e implie, 12 regard b5 th o cparaton or wuabek of sy Badsaav Ine monsor Aadenivs [ne. specenly dselums mmplied wirrantas of
marchantbily and fines: for 3 parficular purposs. Radoncwa Inc, | not responsible for any damaps, Including conssquential dmapss. ic porcns of proparty recslting from the use of the monBor o B rasuliing dib.
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017

r@doNoVa

RADON MONITORING REPORT .

= -]
The galiboder odon memurement lssued by an Accredited Laboratory :‘.E:‘L
REFCAT HUMBER mroRT g 4(4)
47259802
REFORT DATE PRINT DATE
072672017 0772672017
Test results
Detector  Surtdate  Stop date  Location Detector comment Location type Avg Radon Total Radon
Conc.pCil Exp pCi-duys
4007242 | 04032007 [07052017 103007 N1 <008 <7
410313-1 [ 04032017 | 07052017 (103008 RH12 011 +-008 1+-8
410020-1 | 04032017 | 07052017 (103000 RM13 011 +-008 10+-3
409243-3 | 04032017 | 07052017 103010 RM14 01l +-008  8+-0
1581844 | 04032017 |070052017 (103011 RM15 014 #-008 14+-9
2205276 | 04032017 (07052017 (103012 RN1E 0l1+-000[ 11+-9
409745-5 | 04032017 |07052017 (103014 RNTB <008 <7
et
§ 4108654 |o4032017 (07052017 (103013 RN17 011 +-0.08] 11+-9
i
i
2
=
=
g
£
E
g

Comment to the results
This report replaces 4725980:1. Reason: new or comrected measurement information has been received.

Tryggve Ronngvist (Electronically signed)

Signature Radonova Laboratories AB Laboratory Measurement Specialist
Thiz repart may only be reproduced in il usles the issung aboratsey bas gren

prior wiizen approvil

Radonova Inc.

00 Oakmont Lane Suite 207, VWestmont IL 60559

Telephone: 33 | 8142200 E-maik: helpiDradonova.com
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Review of MWL Radon-in-Air Data
2" Quarter CY 2017 (April - June 2017)
September 15, 2017
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LTS RDN-2012-001 (3-2017)

Name:_flnoimgre Rugh v

Signature: O?M L —

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

Name: /ﬂ’} €, @% Signature: Z

FOP 14-03

Activity (check all that apply):
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Additional Comments:

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

IMPORTANT NOTICE:

on the Sandia Restricted Network, 4100 Controlled Documents home page.

A printed copy of this document may not be the document currently in effect. The official version is located
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Mixed Waste Landfill
Radon Detector Deployment / Collection Form
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Copy to: SNL/NM Records Center
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SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No.617812 Analytical Lab Radonova SDG No. 4725979-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

N/A

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

30f7

ARCOC No. 617812



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A

50f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 617812



SMO0-2012-CVR (11-2013) SMO-05-03

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Wendy Palencia Date: 10-23-2017 11:03:00

Closed by: Wendy Palencia Date: 10-23-2017 11:03:00

7of7 ARCOC No. 617812



SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No. 617990 Analytical Lab Radonova SDG No. 4725980-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided N/A
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer [ X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X Results for sample 103013-001 not reported

3.0 Data Quality Evaluation

20f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

N/A

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

30f7

ARCOC No. 617990



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A

50f7

ARCOC No. 617990



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 617990



SMO0-2012-CVR (11-2013)

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

SMO-05-03

Sample/Fraction
P N Analysis Problems/Comments/Resolutions
0.
103013-001 Radon Results not reported

Were deficiencies unresolved? ¢ Yes € No

Based on the review, this data package is complete. € Yes & No

If no, provide nonconformance report or correction request number |19418 and date correction request was submitted: 07-18-2017

Reviewed by: Wendy Palencia Date: 07-26-2017 08:52:00

Were resolutions adequate and data package complete? ¢ Yes € No

Closed by: Wendy Palencia Date: 07-26-2017 15:33:00

7 of 7
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LTS RDN-2012-003 (3-2017)

FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

Name: A AN TE E Qﬁlﬂi/ Signature:

Date of Inspection: g ~>-] 7

4

Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon

detector; radon detector enclosure and internal attachment components.

- ' ' Action Required .
(Note any action required and date resolved, otherwise note “None™)
= ora
e Ab)
o /\j&/{ £
o Mo
o Mene.
e N@m@
RN7 /U an e
e Nonre
w Moo
e New €
o Ut number wms badwg , Towhed op et o 577
RN12 Absn g N [
Ry | Abvie.
R4 unt d Qadvug, Touched wp paint on #5017
RN15 J Ao [
g N
RN17 Kare

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-003 (3-2017) FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

Name: //OéU% ZéVk Signature: %)/WL

Date of Inspection: :ﬁtrze, 2/, 20/ 7

Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon
detector; radon detector enclosure and internal attachment components.

Action Required
(Note any action required and date resolved, otherwise note “None™)

RN1 /%"n e
RN2® MVL(_
RN3 Mﬂf
RN4 /%VK
RNS /Vona
RN6 M”(

RN7 /%VI'C

RNS /%rza
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Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

Location

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, 4100 Controlled Documents home page.



LTS RDN-2012-002 (3-2017)

Mixed Waste Landfill
Radon Detector Collection Inspection Form

Name: Robert Ziock

Collection Date; 7/5/2017

FOP 14-03

Si@aMc:W

-~

Detector Type: Rapidos & Radtrak2

Radon Monitoring Frequency: Quarterly [0 Semiannually  [] Annually
Parameter Action ReAZZOe:; at
Radon Monitoring Location Inspection Parameters Inspected Required quca fion
(Yes or No) | (Yes or No) Numbers

A. Monitoring location identification labeling.

yes

2

B. Radon detector condition.

7¢5

o

C. Radon detector enclosure securely fastened (mounting bracket and
stainless steel clamp) to post (fence or free standing).

7Z

D. Radon detector enclosure and internal attachment components.

yes
y65

%

E. Radon detector enclosure interior clean of debris (dirt, insects,
spider webs, etc.).

yes

Y

Radon Monitoring Detectors Inspection Parameters

F. Condition of radon detector at time of collection.

;a

W

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, 4100 Controlled Documents home page.

Page 1 of 2



LTS RDN-2012-002 (3-2017) FOP 14-03

Mixed Waste Landfill
Radon Detector Collection Inspection Form

Action Required
(Note any action required and date resolved, otherwise note “None”)
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Location

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.
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MIXED WASTE LANDFILL

RADON MONITORING

July-September 2017 Monitoring Period



Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

I‘I'I Sandia National Laboratories

Operated for the United States Department of Energy
by National Technology and Engineering Solutions
of Sandia, LLC.

Albuquerque, New Mexico 87185-0651

dae:  November 10, 2017

to:  Mike Mitchell (8854), Robert Ziock (641), and Bonnie Little (631)

AL

om:  Kelly Green (6283) kagreen@sandia.gov </u’/'( O
¢
U
swject:  Review of MWL Radon Air Data — July through September 2017 Quarterly Monitoring Period

The purpose of this memo is to document my review of the radon air monitoring results for the July
through September 2017 quarterly monitoring event. My review includes evaluation of the results and
supporting documentation relative to the data quality objective (DQO) and monitoring objectives
specified in the Mixed Waste Landfill (MWL) Long-Term Monitoring and Maintenance Plan (Appendix
C, Air Sampling and Analysis Plan for the Mixed Waste Landfill). The DQO for this monitoring is to
produce representative, accurate, defensible, and comparable analytical results to support the monitoring
objective. Although radon monitoring at the MWL transitioned from a quarterly to semiannual
frequency in calendar year (CY) 2016, a decision was made to return to quarterly monitoring for CY
2017 after review of the July through December 2016 results. Details regarding this decision and the
ongoing radon detector investigation are provided in this memorandum after the evaluation of July
through September 2017 results.

Radon air monitoring measurements during the July through September 2017 quarter were obtained
using three different detectors: Radtrak2® detectors (measure radon only), Rapidos® detectors (measure
radon only with a lower detection limit), and Modified Radtrak2® detectors (measure radon and thoron).
The three detectors were deployed at each monitoring location (Figure 1) on July 5, 2017 and were
collected on October 2, 2017. The protective casing and mounting hardware were inspected during the
collection effort and repairs were made if needed. The detectors remained in the field for approximately
three months and were submitted to the analytical laboratory for analysis on Analysis Request/Chain of
Custody (AR/COC) #617986 (Radtrak2®), AR/COC #617987 (Rapidos®), and AR/COC #617988
(Modified Radtrak2®). A trip blank detector (RNTB) was submitted with each set of detectors (total of 3
trip blanks). In the attached data reports from the analytical laboratory, the Radtrak2® and Modified
Radtrack2® results (AR/COCs #617986 and #617988) are combined in one report (total of 2 data
reports).

The results for this quarterly monitoring period and associated field documentation meet the LTMMP
DQO and monitoring objectives. The radon results from the Radtrak2® and Rapidos® detectors were
consistent with the July through December 2016 (6-month monitoring period) and April through June


mailto:kagreen@sandia.gov

Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

2017 (3-month monitoring period) results. The radon plus thoron results from the Modified Radtrak2®
detectors were slightly higher, and consistent with historic data from the original Radtrak® detectors
(January 2014 through June 2016, 8 quarterly and 1 semiannual monitoring events) that also measured
radon and thoron. The results from the three detector sets are briefly summarized below.

e All results for the Radtrak2® detectors (radon only) were non-detects with a detection limit of 0.4
pCi/L, with the exception of location RN3 (detection of 0.6 pCi/L).

e Results for the Rapidos® detectors (radon only with lower detection limit) ranged from non-
detects (< 0.16 pCi/L) at locations RN8, RN10, RN13 and RN14 to 0.38 pCi/L at RN7. There
was one location (RN5) that had no result for the quarter due to a plastic quality problem in the
detector’s alpha-track film. The 12 Rapidos® detections ranged from 0.16 to 0.38 pCi/L.

e Results for the Modified Radtrak2® detectors (radon plus thoron) ranged from non-detects (<0.5
or <0.8 pCi/L) at locations RN1, RN2, RN3, RN4, RN6, RN7, RN9, RN13, RN14, and RN16 to
1.0 pCi/L at RN17. The Modified Radtrak2® results included detections at 7 of the 17 locations,
with a range of 0.6 to 1.0 pCi/L.

The trigger level of 4 pCi/L was not exceeded by any of the individual sample results (note: the trigger
level only applies to the results from the perimeter locations RN1 through RN10, Figure 1). All results
indicate very low activities of radon in the air at the MWL, consistent with background radon activity.
When thoron was measured along with radon (Modified Radtrak2® detector), the results were slightly
higher and consistent with historic data (January 2014 through June 2016), which also measured radon
and thoron (data from original Radtrak® detectors). The results from this quarterly monitoring event will
be presented in the next MWL Annual LTMM Report that will be submitted to NMED in June 2018
(reporting period is April 1, 2017 through March 31, 2018).

Radon Detector Investigation Background Information

As previously reported, the July through December 2016 semiannual monitoring event was the first time
Radtrak2® detectors were used for radon monitoring at the MWL and results were lower than previous
results (January 2014 through June 2016, 8 quarterly and 1 semiannual monitoring events) measured
using the original Radtrak® detectors. As documented in my data evaluation memorandum dated April
12, 2017, the Radtrak® detector was phased out by the manufacturer and replaced with the new
Radtrak2® detector. The Radtrak2® detector was selected because it was the direct replacement for the
original Radtrak® detector and could be used for a 6-month deployment period. The Rapidos® detector
has a lower radon detection limit but was not selected because it has a maximum deployment period of 3
months.

After receiving the data report for the July through December 2016 monitoring period in February 2017,
we initiated our investigation to evaluate the newer Radtrak2® detectors to determine why the results
were lower. This investigation included the testing of other detector types (i.e., Rapidos® and Modified
Radtrak2® detectors) at a quarterly frequency to allow for the collection and comparison of more data in
a shorter period of time. Based on correspondence with the analytical laboratory manager during April
2017, the most likely explanation for the lower values measured by the new Radtrak2® detectors is that
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they are designed to have a longer diffusion time than the original Radtrak® detectors. Because of this
design change, thoron (Radon-220 with a half-life of just 56 seconds) is not measured by the Radtrak2®
or Rapidos® detector, but is measured by the original Radtrak® detector. In other words, when deployed
under the same conditions, the newer Radtrak2® detectors should measure lower activities than the older
Radtrak® detectors because they measure only radon, not radon and thoron. This information was
received after the deployment of detectors for the April through June 2017 monitoring period, so the
deployment of Modified Radtrak2® detectors to confirm this hypothesis did not occur until the July
through September quarterly monitoring period described in this memorandum.

As summarized earlier, three sets of detectors were deployed at each monitoring location for the July
through September 2017 quarterly monitoring period. The results from this triple deployment have
confirmed the impact of thoron on the MWL radon monitoring effort. Results for the Modified
Radtrak2® detectors show a slightly higher range (<0.5 to 1.0 pCi/L), which is consistent with results
from January 2014 through June 2016 using the original Radtrak® detectors (<0.3 to 1.4 pCi/L). The
range for all “radon only” results using Rapidos® and Radtrak2® detectors (July 2016 through
September 2017) is slightly lower (<0.08 to 0.6 pCi/L). As determined by comparing the Rapidos® and
Modified Radtrak2® results for the four locations where a detection was reported for both detectors, the
estimated thoron range is 0.41 to 0.81 pCi/L. All of this information is consistent with the explanation
that historic results and recent results from detectors that measure both radon and thoron are slightly
higher then results from detectors that measure only radon. All radon monitoring results for the MWL
indicate very low radon activity consistent with background conditions.

Based on the evaluation of all MWL radon monitoring results, | recommend using the Radtrak2®
detector for semiannual monitoring for CY 2018 and beyond. These detectors will accurately measure
radon activity in air over a 6-month period and identify any changes in radon activity if they occur. With
completion of the detector investigation, focusing on one detector that measures only radon is an
improvement that is consistent with the MWL radon monitoring DQO and monitoring objectives. In
addition, the Radtrak2® detection limit will decrease with a monitoring period of 6-months (semiannual
frequency) versus 3-months (quarterly frequency).

An additional quarter of monitoring with the three different detectors is ongoing for the October through
December 2017 monitoring period, and will provide one more data set to evaluate and confirm the
impact of thoron on MWL radon monitoring results. When these detectors are collected in January 2018,
only the Radtrak2® detectors should be deployed, marking the change back to semiannual monitoring
with only one set of detectors that measure only radon.

Attachments:

Analysis Request/Chain of Custody #617986

Analysis Request/Chain of Custody #617988

radonova Radon Monitoring Report (analytical laboratory results for Radtrak2® detectors Modified
Radtrak2® detectors)

Analysis Request/Chain of Custody #617987

radonova Radon Monitoring Report (analytical laboratory results for Rapidos® detectors)

Figure 1. Location of the Alpha Track Detectors at the MWL

-3-
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 10f 2
Batch No. /|t SMO Use o7 ArRicoc| 617986
Project Name: MWL RADON MONITORIN|Date Samples Shipped: EVEES SMO Authorizati ] waste Characterization
Project/Task Manager. Robert Ziock Carrier/Waybill No. 3 2 SMO Contact Phone: #o | ] rma
Project/Task Number:  195122.10.11.08 Lab Contact: Amy Ki ynski/ Wendy Palencia/505-844-3132 :f Rels by COC No.
Service Order: CF378-18 Lab Ay LMD Radendva, Send Report to SMO: 4° Celsius
Contract No.: 1495047 Stephanie Montano/505.284.2553 Bill to: Sandia National L ies (A PP
Tech Area: P.O. Bax 5800, MS-0154
Buildi ]Roorn: Operational Site: NM 87185-0154
I | Depth Date/Time s i C Preserv- Collecti s I P: & Method Lab
| ple No. |Fi ple L Detail (ft) Collected Matrix | Type | Volume | ative | Method | Type Requested Sample ID
102907 |001  |RN1/Radtrak2 200144-4 N/A | 10/217  09:55 | AF N ONA | NONE c SA [RADON
102908 001  |RN2/ Radtrak2 282032-0 N/A | 10/217  10:00 | AF N ONA | NONE c gA  |RADON
102909 |001  |RN3/Radtrak2 159248-4 NA | 10/217  08:43 | AF N ONA | NONE o] sh |RADON
102910 |001  |RN4/ Radtrak2 612821-9 N/A | 10/217  08:50 | AF N ONA | NONE o sa  |RADON
102911 [001  |RNS5/Radtrak? 111649-0 N/A | 10/217 0857 | AF N ONA | NONE B SA |RADON
102912 |001  |RN6/Radtrak? 138218-3 N/A | 10/217  09:03 | AF | N ONA | NONE| C SA |RADON
102913 [001  |RN7/Radtrak2 206677-7 N/A | 102117 09:08 | AF N ONA | NONE & SA_[RADON
102914 |001  |RN8/ Radtrak? 609073-2 N/A | 10/217 09113 | AF N ONA | NONE G SA |RADON
102915 |001  |RN9/ Radtrak? 126183-3 NA | 10217  09:26 | AF N ONA | NONE G SA |RADON
102916 |001  |RN10/ Radtrak? 189047-4 NA | 102117  09:30 | AF N ONA |NONE| C sA  |RADON
Last Chain: [ ] Yes Sample Tracking SMO Use | Special I ions/QC Req Conditions on
Validation Req'd: (/] Yes |Date Entered. _|EDD (] Yes Receipt
Background: Ll Yes IEmedbr ]Tunamund‘l’ime |_|7-Day” 1 15-Day* [+ 30-Day X
Confirmatory: L] ves 1QC inits.: N d TAT [ ]
Sample MName _Bi b Init. Ce {Organi /Phone/Cell  |Sample Disposal Return to Client EI Di: d by Lab
Team |Robert Ziock | Az 2L 57772 SNLI00641/505-845-0485/505-238-3668 |R Samples By:
Members |Danielle Michet  Irie2 L1 T[T, 7#Z_|SNLI00641/505-845-7706/505-219-7143 | Comments:
{ ]
e
s . . __ LlabUss
NI ) Org. O Date|n/o /1= Time [-OC [R I Org. Wqdons.. Datel0f0q [1—2 Time ™ 4 4
Org. (3§ 3) Dateyyyj))) ) Time |4 )¢ [Receivedby Org, Date Time
Og.e @l 5(Date, /3 | Fime (0 |Relingui Ors. Date Time
Org. Date (df ey T Time 3 @. Received by Org. Date Time

with SMO requi

d for 7 and 15 day TAT



Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

o] ta - {.2n%
SO 2012.ARCOC 4-2012) CONTRACT LABORATORY = T
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Page 2 of 2
AR!COCI 617986
Project Name: MWL RADON MONITORIN Project/Task Manager: Robert Ziock lWasi( No.: 195122.10.1 1,03’
Tech Area:
Building: Room: Lab use
Depth Date/Time Sampl Ci i Presarv-|[Collectionl Sampl P & Methed Lab
ple No. |Fracti Sample Location Detail () Collected Matrix | Type | Volume | ative | Method | Type Requested Sample ID
102917 |001  |RN11/ Radtrak2 202876-9 NA | 10217 1006 | AF | N ONA |NONE| € SA _[RABON
102918 |001  |RN12/ Radtrak2 425700-2 NA | 10217 10:05 | AF N ONA | NONE C SA |RADON
102919 1001 |RN13/ Radtrak2 160180-6 N/A | 10217 10112 | AF N ONA | NONE C RADON
102920 {001 |RN14/ Radirak2 985810-1 N/A | 10217 10:20 | AF N ONA | NONE c SA [RADON
102921 001 |RN15/ Radtrak2 208677-5 N/A | 10217 10:15 | AF N ONA | NONE c sA |RADON
102922 |001  |RN16/ Radtrak? 559713-3 N/A | 10/2/17  08:30 | AF N ONA |NONE| C sA [RADON
102923 |001  |RN17/ Radtrek2 992164-4 N/A | 10/217  09:17 | AF N ONA | NONE [» SA |RADON
102924 [001  |RNTB/Radtrak? 231289-0 N/A | 10/217 1025 | AF N ONA | NONE [ SA |RADON
|Recipient initials T\"-
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 85-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Intemnal Lab Page 1 of 2
BetchNo. 1/ L,Q, ) Ar/coc| 617988
|Project Name: L MWL RADON MONITORIN SMO Authorization: [ [[] waste Gharacterization
|Project/Task Manager: Robert Ziock « SMO Contact Phone: 3AC| ] rma
|Project/Task Number:  195122.10.11.08 Wendy Palencia/505-844-3132 D Rel d by COC No.
Service Order: CF378-18 Send Report to SMO: 4° Celsius
St ie Montano/505.284.2553 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.0O. Box 5300, MS-0154
Buildi Room: Op Site: Albuguerque, NM 871850154
Depth Date/Time s Contai Preserv- A Samp P & Method Lab
ple No. |Fraction| S le Location Detail (#) Collected Matrix | Type | Volume | ative | Method | Type Requested Sample ID|
102943 (001 |RN1/ Thoron 660360-9 N/A | 10/217  09:55 | AF N ONA | NONE c sA |RADON
102944 001 |RN2/ Thoron 466380-3 NA | 10/2117 1000 | AF | N ONA | NONE e SA |RADON
T
102945 (001 |RN3/ Thoron 660§58-3 NA | 10217 0843 | AF | N ONA | NONE| C SA |RADON
102946 001  |RN4/ Thoron 466333-2 NA | 102117 0850 | AF | N ONA | NONE c SA |RADON
102947 |001  |RNS/ Thoron 466345-6 NA | 10217 0857 | AF | N ONA | NONE| C SA_|RADON
102948 (001  |RN6/ Thoron 660544-8 NA | 10/2117  09:03 | AF N ONA | NONE c sA |RADON
102949 1001  |RN7/ Thoron 466383-7 NA | 10/2117  09:08 | AF N ONA | NONE c SA |RADON
102950 |001  |RN8/ Thoron 660445-8 NA | 102117 09:13 | AF | N ona | NONE| C SA - |RADON
102951 001 |RN9/ Thoron 466417-3 NIA | 10/217  09:26 | AF N ONA | NONE G SA |RADON
102952 [001  |RN10/ Thoron 4663464 NA | 10/217  09:30 | AF N ONA | NONE c Sa_ |RADON
Last Chain: (] ves |Sample Tracking SMOUse |Special Instructions/QC Requirements: 'Coniﬂwm;
Validation Req'd: _ [~] Yes |Date Entered: ' EDD 7] Yes Receipt
Background: | Yes Entered by: ~|Turnaround Time [ |7-Day" 7 15-Day" ¥ 30-Day i e
Confirmatory: | Yes QC inits.: L . Negotiated TAT ‘
Sample Name Init. . C fOrganization/Phone/Cell | Sample Disposal __|Return to Client Disposal by Lab
Team |Robert Ziock 7 %&s'nwwusosmsms&so&zsa-m Return S By:
Members |Danielle Michel SNL/00641/505-845-7706/505-219-7143 |C
Date [(/2])3  Time {40 [Rel dby “Jpn g  Org Rudiyy, Date [0]0y [ig, Time i AM
Date jnjy ] Time |4 )T [Received by Org. Date Time
7(Date 20 % J{ £ Time [/{¢2 |Relinquished by Org. Date Time
Date jy/ &/ (7 Time 3 P |Received by Org. Date Time
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P 20f2
Auva::or:ITtnish

Project Name: MWL RADON MONITOR NProjectiTask M ger: Robert Ziock ProjectiTask No.: 195122 10.11.08
Tech Area: .
Building: |Room: . Lab use
Depth Date/Time Samp} Contai Preserv-|Collectior] Sampl P & Method Lab
S le No. [Fi i Sample L lon Detail {ft) Coll d Matrix TE Volume ative | Method | Type Ry ted S le 1D
102953 |001  |RN11/ Thoron 660467-2 NA | 10217 10:06 | AF N ONA | NONE c SA |RADON
102954 |001  |RN12/ Thoron 466335-7 N/A | 10/2/17 10:05 | AF N ONA | NONE c SA [RADON
102955 |001  |RN13/ Thoron 686996-0 N/A | 102117 10112 | AF N ONA | NONE %] SA |RADON
102956 |001  |RN14/ Thoron 466390-2 N/A | 10/2117 _ 10:20 | AF N ONA | NONE G SA |RADON
102957 |001  |RN15/ Thoron 466411-6 N/A | 1012117 10145 | AF N ONA | NONE G SA  [RADON
102958 |001  |RN16/ Thoron 466384-5 N/A | 10/2117  08:30 | AF N ONA | NONE C SA  [RADON
102959 [001  |RN17/ Thoron 466371-2 NA | 10/2117  09:17 | AF N ONA | NONE C SA |RADON
102960 |001  |RNTB/ Thoron 466341-5 N/A | 10/2/17  10:25 | AF N ONA | NONE C SA _|RADON
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rOdonOVO RADONTHORON MONITORING REFORT fﬁ'},

Issued by an Accredited Laboratory ol

Thes et bacadend i facon e el

FEPORT MUMBER szporTPece 1(4)
NTESS. 11C 4742341:1
- . REPCHRT C4TE PRINT CHTE
Wendy Palencia 10/17/2017 10/19/2017
Mailstop 1103 MEATUREHENT PERFORMED FOR
PO Box 3800
1515 Eubank SE
Albuguerque NM 87185
United States

REPORT RECEVERSS)

NTESS, LLC

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with closed radon/thoron alpha-track detectars.

Property address

Measurement method: dosed alpha-track detector

The radon measurement was performed wich a3 dosed alpha-tradk detector following the quality puidance given in EPA 402-R.-55.012. The detector coniner

is mamufactured from elscirically condwcting plasisc Throwgh 2 small ske (fileer) in the radon detector. radon gas enters the detector but the diffusion time =

long enough to prevent thoron gas from entering Through holes covered by paper filters in the thoron detector, both thoron and radon gas enter the detector.
The thoron concentradon is caloulated by suboacing the radon contribution in the thoron detector 25 measured with the radon detector. The: track-detecting
miateral (film) irside the detectors are hit by alpha partides pererated by radon and thoron erterng the detectors and the decay products formed from them.

O the filmy, alpha particles make small oadks which are enlarped dwough chemicl stching and later aralyzed via our proprietry Track-Etch methodology to de-
termine the radon and thonon exposures. Radonoyva Laboratories AR (PO Bow 6522, SE-T51 38 Uppsala, Sweden) s acorediced (no. 1467) by SWWEDAC o conduct
radon-gas messurements using closed alpha-oradk detector method. The thoron measurement is not part of the acoredited measurement methods. The: anahysis
equipment is checked daily and the detectors are clibrated ac regular intervals.

Measured radon and thoron concentrations

For each detector, the measured value of the radon and thoron concertragon is given. The radon detector is marked with (R} after the decector rumber in the
result tzhle and the thoron detector with (T). For each value an unceringy assodated with the ement to 2 35% confidence level also given. For sxample 2
measurement result of 4.0 & 0.5 pCil means that te radon and thoron concentragion is most ikely con@ined in the range 3.5-4.5 pCifl .

If the start or end date of the measurement has not been provided, the radon and thoron concertration cnnot be caloulated. In such cases dhe toal exposure in
pCi*day= will be reporeed.

Signature on the report
Wich the signature on the report, the person responsible for the analysis at Rzdonova Laboratories AB hereby certifies dar the radon mezsurement procedures
follow the guality puidance in accordance with EFA 402-R-25-012 and that the demands from SWEDAC are: fulfilled.

DASCLAIMER — Radonoe Inc. makea na waerantr of ane kind, ssoren o imoclied, ar recard o the ws, cosnsion or smiriz of aror Radencv e monitor: Radioros Inc. secificallr dischims imolisd warransies of
marcharsbiier and ferem ora éur cosrooms. Aadk Inc iz no: e ils for ane darrnes, inchudine cormsousnsil damasa, o cerzon o orocertr rendtine fom fe ue of She monitor or She mesitine dei
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[ Odonovo RADON/THORON MONITORING REPORT :‘;f:;i,
. [x] =
The globalleaderin mdon meas remant Issued by an Aceredited Laboratery “E‘a 75
REPORT MUMIER REFORTFaGE 2 (4 ) |
4742341:1
REFORT DATE FRIMT DATE
10/17/2017 10/19/2017
Test results
Dretector Start date  Stop date Location Detector comment, Awg Radon/Thoren Total Raden/Theron
Conc_pCill Exp pCi-days/]
200144-4(F) 0770572017 |10/0272017 |EN1 =04 <36
660360-9 (T) 0770572017 |10/0272017 |EN1 =05 =47
202032-0(F) 07/052017 |10/0272017 |RN2 =04 =36
466380-3 (T) 077052017 |10/0272017 |EN2 =035 =47
1552454 (F) 070052017 |10/022017 |RN3 0.6 +-0.2 33+ 16
660358-3 (T) 0705/2017 |10/0272017 |EN3 <05 <47
B612821-9 () 077052017 |10/0272017 |EN4 =04 =36
466333-2(T) 07/052017 |10/0272017 |EN4 =05 =47
111849-0(F) 0770572017 |10/0272017 |ENS =04 =36
4663435-6 (T) 0710572017 |10/0272017 |REN3 09 +-04 81 +/-38
138218-3 (F) 07/0572017 |10/0272017 |EN6 =04 =36
B660544-8 (T) 07052017 |10/02/2017 |BRN6 =08§ =72
206677-T () 0770572017 |10/0272017 |ENT7 =04 =36
466383-7(T) 070572017 |10/022017 |BN7 =035 =47
3
& BO09073-2 () 077052017 (100272017 |RNE =04 =36
i 660445-8 (T) 07052017 (1070272017 |ENS 0.7 +-04 62+-34
L=
K
E- 126183-3 () 07/05/2017 |10/0272017 |RN9 =04 =36
2
;l,' 466417-3 (T 07/052017 |10/0272017 |RN9 =035 =47
-
E‘ 1890474 (F) 0705/2017 |10/022017 |EN10 =04 <36
i
:. 466346-4(T) 070572017 |10/0272017 |RIMLO 0.6 +-035 51 +-45
Comment to the results
Tryggve Ronngvist (Electronically signed)
. . - Radonova Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 900 Oak Lane Suite 207V nt IL 60559
This report may only be reproduced in full, unless the issuing laboracory has given TEIEPhDﬂE 3318142200 E_l-m||:he|@mmmm

prior written approval.

DISCLAIMER — Radonova Inc. makas no warranty of any kind, axpress or implied, 25 regard to the use, oparation or sralysis of any Radonova Inc. monitor. Radonova Inc. spacfically discaims implisd warrantias of
marchantabiley and fitnass for 3 partscubar purposs. Radomova Inc 5 not responsible for any damage. including consequenttal damages, to parsons or propsrty rasultng from tha use of the monttor or tha rasultng das.
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rOdonOVO RADON/THORON MOMNITORING REPORT
Issued by an Accredited Laboratory

The: global keader in Fadon mecsurement -
REPOIRT MUMEER REPORTRAGE  3(4 )
4742341:1

NTESS. LLC REFORT DETE PRINT DATE

Wendy Palencia 10/17/2017 10/1972017

Mailstop 1103 MEASUREMENT FERFORMED FOR

PO Box 5800

1515 Eubank SE

Albugquerque NM 87185

United States

REPORT RECEIVER{S)
) ] NTESS. LLC
The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with closed radon/thoron alpha-track detectors.

Property address

Measurement method: closed alpha-track detector

The radon measurement was performed with a closed alpha-track detector following the quality guidance given in EP4 402-R-95-012. The detector container

is manufactured from electrically conducting plastic. Through a small slit (filter) in the radon detector, radon gas enters the detector but the diffusion time is

long encugh to prevent thoron gas from entering Through holes covered by paper filters in the thoron detector, both thoron and radon gas enter the detector.
The thoron concentration is calculated by subtracting the radon contribution in the thoron detector as measured with the radon detector The track-detecting
material (film) inside the detectors are hit by alpha particles generated by radon and thoron entering the detectors and the decay products formed from them

On the film, alpha particles make small tracks which are enlarged through chemical etching and later analyzed via cur proprietary Track-Etch methodology to de-
termine the radon and thoron exposures. Radonova Laboratories AB (PO, Box 6522, 5E-751 28 Uppsala, Sweden) is accredited (no. 1489) by SWEDAC to conduct
radon-gas measurements using closed alpha-track detector method. The thoron measurement is not part of the accredited measurement methods. The analysis
equipment is checked daily and the detectors are wlibrated at regular intervals.

Measured radon and thoron concentrations

For each detector, the measured value of the radon and thoron concentration is given. The radon detector is marked with (R) after the detector number in the
result table and the thoron detector with (T). For each value an uncertainty associated with the measurement to a 95% confidence level also given. For example a
measurement result of 4.0 + 0.5 pCifl means that the radon and thoron concentration is mst likely contained in the range 35-45 pCifl .

If the start or end date of the measurement has not been provided, the radon and thoron concentration cannot be calculated. In such cases, the total exposure in

pCitdays will be reportad

Signature on the report
With the signature on the report, the person responsible for the analysis at Radonova Laboratories AB hereby certifies that the radon measurement procedures
follow the quality guidance in accordance with EPA 402-R-95-012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER - Radonova Inc. makas no warranty of any kind, sxprass or imphsd, as regard to the uss, opsration or analyss of any Radonova Inc monttor. Radomova Inc. spectfically desclams implisd warranetas of
marchantzbality 2rd fimass for 2 particular purposs. Radonova Inc. Is not responsible for any damapa, Induding corsequantal damages, to persons of proparty rezuitng from the wse of tha monttor or the resuiting da.
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[ Odonovo RADON/THORON MONITORING REPORT E‘;;‘,*

Tha glooalleader inrocon measuemeant Issued hY an Accredited Laborate ry “emﬁ.‘:}
REPORT MUMEER, REFORTRAGE 4 (4 ) il
4742341-1
REPORT DATE FRIMT DRTE
10/17/2017 10/19/2017
Test results
Detector Start date  Stop date Lecation Dietector comment Awvg Radon/Tharon Total Raden/Thoron
Conc.pCill Exp pCi-days/l
200876-9 (B 077052017 |10V0272017 |ENI11 =04 =36
660467-2 (T) 077052017 |10V0272017 |ENI11 06 +-04 51+-38
425700-2 (B) 07/052017 (100272017 |RMW12 =04 <36
466335-7 (1) 077052017 |10V0272017 |EN12 06 +-05 55+-41
160180-6 (F) 07/05/2017 (10v0272017 |RW13 =04 =36
636996-0 (T) 07/05/2017 (100272017 |RM13 =05 =47
985810-1 (B 077052017 |10V0272017 |EN14 =04 =36
466390-2 (T) 077052017 (10v0272017 |EN14 =0.5 =47
208577-3 (B 077052017 |10V022017 |BN15 <04 =36
466411-6 (T) 077052017 |1V022017 |RNILS 06 +-04 57 +/- 38
359713-3 (B) 0770572017 100272017 |ENl6 =04 =36
466384-3 (T) 077052017 |10/0272017 |ENle =05 <47
9921644 (B) 077052017 |10V0272017 |ENILT =04 =36
466371-2(T) 07052017 (10v0272017 |RN1T 10 +-05 20 +-41
231289-0(R) 0770572017 (10022017 |ENTB =04 =36
466341-5 (T) 07/052017 |10V0272017 |RNTB =05 =47
Comment to the results
Tryggve Ronngvist (Electronically signed)
. . - Radonova Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 200 Ol Lane Suite 207,V nt IL 60559
This report may only be reproduced in full, unless the issuing laboracory has given Telephonz 331 8142200 E_mi|:he||,@nmm

prior written approval.

DISCLAIMER - Radonova Inc. makas no warranty of any kind, axprazs or implled, 23 regard to the wse, oparation or aralysis of any Radonova Inc. monitor. Radonova Inc. specfically disdaims impllad warrantias of
mearchantabilty and fitnass for 2 particular purposa. Radomowa Inc s not responsibla for any damaga, Includieng consequenttal damages, to parsoss or propsrty resuliing from the use of the monitor or the resulting data.
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)

November 10, 2017

‘UI';.,"-"E- %:_llt{- 2813
SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 10f 2
BachNo. V|A SMOUse AR/COC| 617987
|Project Name: MWL RADON MONITORIN|Date Shipped: 4O [_] waste Characterization
|Project/Task Manager: Rabert Ziock Carrier/Waybill No. =2 :
Project/Task Number:  195122.10.11.08 Lab Contact: Amy Kruszynski/ Wendy Palencia/505-844-3132 E: R by COC No.
Service Order: CF378-18 Lab D g4 20 Ralgnova —[SendReportto SMO: 4° Celsius
Contract No. 1495047 Stey Montafio/505.284.2553 Bill to: Sandia National L I Payab
Tech Area: P.0. Box 5800, MS-0154
Building: R Op Site: Albug . NM 871850154
Depth | Date/Time ple|  Container | Preserv-|Collection Samy Parameter & Method Lab
Sample No. |F Sample L Detail (f) | Collected Matrix | Type | Volume | ative | Method | Type Requested Sample ID|
102925 |001  |RN1/Rapidos 206899-7 NA | 1017 09:55 | AF | N | ona | mnone| ¢ SA_1[RADON
102926 |001  |RN2/ Rapidos 693556-3 NA | 10217 10000 | AF N ONA | NONE c SA |RADON
102927 |001  |RN3/Rapidos 130016-9 NA | 10247 0843 | AF | N | ona | None| ¢ SA |RADON
102828 001 |RN4/ Rapidos 623600-4 N/A | 10/217 0850 | AF | N ONA | NONE| C SA |RADON
102929 |001  |RN5/Rapidos 745915-9 NA | 10217 0857 | AF | N ONA | NONE| C SA |RADON
102930 (001  |RN6/Rapidos 219977-6 NA | 10247 09:03 | AF | N ONA | NONE| C SA |RADON
102931 |001  |RN7/Rapidos 402294-3 N/A | 10217 09:08 | AF N ONA | NONE = SA |RADON
102932 |001  |RN8/Rapidos 467785823 % 1| wa | 102117 0943 | AF N ONA | NONE e sa _ |RADON
102933 |001  |RNY/ Rapidos 768115-8 NA | 10217  09:26 | AF N ONA | NONE c Sa [RADON
102934 |001  |RN10/ Rapidos 204812-2 N/A | 10/2117  09:30 | AF N ONA | NONE c SA |RADON
Last Chain: (] Yes Sample Tracking SMOUse |[Special I ions/QC Req
Validation Reg'd: [~/ Yes |Date Entered EDD (2] Yes
Background: ] Yes |Entered by: _ |Turnaround Time [ 17-Day" || 15Day" [~ 20-Day
Confirmatory: Ll Yes . QC inits.: Negotiated TAT
Sampl Name Z, ¥ Init, Company/Org (Phone/Cell |Sample Disposal Return to Client Disposal by Lab %
Team |Robert Ziock 2~ | SNLI00641/505-845-0485/505-238-3668 | Return Samples By:
Members |Danielle Michel A 0 WK kel A [T K _IsNLI00641/505-845-7706/505-219-7143 | Comments:
(-J A
] 5 Bk = l.abl..lae
Relinquish I i L L [Relinquished by 75 75 ~— Org. Lo, Date 10/0¢ [/ 7Time It A,
i K = Orgn £ 3 | Datgjnf2 J| 1 ‘ﬁme!nil\ |Received by Org. Date Time
by & & 7. /7 e O pLB7/ Date l2)'5 [ /FTime | ;| < |Relinquished by Org. Date Time
Received by < | o Org. Date (ofe]/ F Time Received by Org. Date Time

*Prior confirmation with SMO required for 7 and 15 day TAT
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

July-Sepd. 201
SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY HOE-95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
Page 2 of 2
ARICOCI 617987
|Project Name: MWL RADON MONITOR!NProject/Task Manager: Fobert Ziock Project/Task No.: 195122.10.11.08
Tech Area:
Building: Room: Lab use
Depth Date/Time Sampl C i Praserv S F & Method Lab.
Sample No. |F: Location Detail {ft) Collected | Matrix | Type | Volume | ative | Method | Type Requested Sample 1D |
102935 001 |RN11/ Rapidos 573636-8 NA | 10247 10106 | AF N ONA | NONE c SA |RADON
102936 |001  |RN12/ Rapidos 209479-5 N/A | 10/217 1005 | AF N ONA | NONE (¢} SA |RADON
102937 |001  |RN13/ Rapidos 560189-3 N/A | 10/2/17  10:12 | AF N ONA | NONE G SA [RADON
102938 [001  |RN14/ Rapidos 662712-9 NA | 102117 10:20 | AF N ONA | NONE c SA  [RADON
102939 [001  |RN15/Rapidos 151088-1 NA | 10217 10:15 | AF N ONA | NONE c SA |[RADON
102940 {001 |RN16/ Rapidos 411414-6 N/A | 107217 08:30 | AF N ONA | NONE G SA |RADON
102941 |001  |RN17/ Rapidos 207338-5 N/A | 10247 0917 | AF N ONA | NONE e SA [RADON
102942 |001  |RNTB/ Rapidos 562557-9 N/A | 10217 1025 | AF N ONA | NONE G SA [RADON

[nctpint otiate_T3—
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

BT185

L RT_HE G <] 0 o S0 T ¢ O LR

U L=

radonovo RADON MONITORING REPORT ;H"x

Thes glotnd Inacer in rocion mecs memanl ! br an Accredited Labor atory Trpar

e

RERTET FLFERR mrorress 14 )
47423422
NI'EB-E: L1C MERCHT CATE FRINT C&TR
Wendy Palencia 252017 102572017
Madlstop 1103 MEASLIEMENT FEREOAHED FO8
B0 Box 5800
1515 Eubank S5E
Albmgquergue MM 57185
United States
MEMCAT RECEVENT)
WIESS, LIC

The analysis results are located on page 2 of this document.

Description of the measurement
The mMex=Irement Was with 8 closed high-sensifivity alphs-track detecior.

The detecton(s) amived io Badonova Laboratories AR 10042017 . They wese measared 107102017 .
Froperty data and address

Tramsit Deetector 1:
Tramsit Detector 2:
Tramsit Deetector 3:

Measuremant mathod: dosed alpha-tradk high sensitivicy detoctor

Thea radon maasurerent 'was parformed with 2 dosed alpha-tadk datecior folowing the quality assurance guidance given In BF® 402-R-35-01 2.

Tha detector oorvtiner is manufcruned from alectrially conducting plastic. Through 3 sl =it (fiter], adon g antars the datector The track-detecing
mavartal (fim} insida tha detector 15 hit by apha partides penerated by tha redon entering the container and tha decy products formed from . On tha film, the
alpha parodas maks small tradkes which are enlarped through dhamical etdhing and lser counted In 2 mioroscopa In ordar to determning tha radon aposurs.
Transt detectors are wsad for the retumn delivary of tha high-sensitivity detecbors In ordar oo maks 2 mons zoourate beckground subbracson

Radonova Laboratories AB ks aooredited {no 1489 by SWEDAL 1o condect redon-fas measuremants wsing the dosed alpha-tradk detector mathod. Tha analysis
wquipmeant i chackad dalfy and the datectors ans clbrated ot regular mervals
MRFF Licanses: 10723 | AL 107230 RT

Heasured radon concentrations

For aach detector, tha measunad valug of tha redon concantration i gvaen. For sach value an uncertainty assocaiod with the measuremant to 2 75X confidence
leval also given. For axampie 2 measurermant result of 4.0 £ 0.5 pC3 means that the redon concantration s most likely contained in the range 3.5-4.5 plaf.

I tha start or wrd date of tha measuremant has not bean provided, tha rdon conoertration cannot be clolsted In mudh ases. the ol wposure i pCridays]

will b repertad,

Hmuﬁrnunm:hﬂndmm:ﬂmmmhﬁuﬂnﬂmﬂ#ﬁfuﬂEmpum
AMNSVAARST Protoco] for Conducting Measuraments of Radon and Redon-Diecay Froducts in Schools and Larpe Bulidings
AMNEVAARST Protoonl for Corducting Radon and Radon Decy Product Measuremants in Multfamily Bulliding:.
AMEVAARST Radon Mrigation Standsinds for Schools and Larps Balldings.

AMNSVAARST Radom Miigtion 5tmdands for Multifamify Bu

EF® Radon Maasurermants in Schools, TP 402-R-F1014, july 1553,
& Cittzam’s Gutda to Radon

Homa Buyer's and Seller’s Gudla to Radon
Consurmar”s Cudis to Fadon Reduction

For mors: information abowt the Interpretation of your test results or abowt other radon related Issues we uggEest contacting your stata radon offica

Signature on the repart
With the signatum on the raport. tha parson reporsibls for the adon analysis at Radonova Laboratories A8 harsby carttfias that the reasuremant procedurss
follorws tha puidance In acoordamcn with EF® 402-F-33-012 and that tha demands from SYWEDAL are fulfilled.

OSCLAHER. = fadonov Inc. malam no warminr of' s ldnd, aeores o imolied, @ regard oo the e, srmbreh of s Inc. manior Inc Jariime roied sarrarss of
TarthaEsdi and P for 8 carSouly ourTem Inclzrex for o damaps, incuding cossaeTil CETaE. - ST O OF ormeeT readiEng o e ue of B moaiior o e rmulng e
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

radonova

T e T S e

Test results
Dotector  Shrtdate  Stop date Loction

RADON MONITORING REPORT .,

Issued by an Acoredited Laboratory :"E.I.'F
SEFOMT HUFREN, AEFTIET PAGE [-1- ]
47423422
RCFORT DETR PFRINT OATE
1252017 1252017
DCietoctor commant Location type  Avg Radon Total Radon

Corc.plt]  Bxp pllchysl

206E00-T | 070G 2017 | 10DRMLT  |BML

035563 | 07052017 | 102017 |

1300169 | 07052017 | 100217 |B2G

6238004 | 07052017 | 10OR0LT  |BDH

2199776 | OTAG201T | LOART0LT |46

SIIS4-3 | 0T20T | WIRZ0LT (BT

ATT4T-S | 072017 | IOAR201T  [ENE

TEEILF-E | 072017 | LOAZ0LT (B2

2MEL2-Z | OTOE201T | IDRT0LT  |EN10

JRE6E | 07052017 | 1002017 |BM1L

LR L A I A L U ]

0L1e +~-009 17+-7

0L18 =-004 15+-7

03 +-011 18+-9

024 +-00 IM+-9

024 +~-01] I3+-9

p3g+-001) B¥e-g

=[L1& =13

024 +~-01] I3+-%

<{L1& =15

L% +~009 18+H-7

Comment to the results

This report replaces 47423421, Fesson: informaton added that due 1o found plastc quality problems in the alpha-rack film for
detector T45015-9 (FIN5), the results for that detector could not be repomed..

Trygeve Fonnguist (Elecmonically sizmed)

5 Aad caz AR . Radomcra Inc.

gravure Aadonova Laboramories AR Laboratory Mezsuremens Spectlisz 500 Osimont Lans Susa 207, Wastmee IL 60559
Thiz recart mar onbr bs reoroduosd I fill, unlen She bavine ooy bas deen Talaphone: 32 | 214.2200 E-mait balpEradonova.com
orior writien asoreeal.

DISCLAER, - Fucono=, e Taa = =amaer o B g moees o imale 5 repnd S the o, Soeration oF e o e Inc. rronior. L3 clzciers medies FaraTom: o
ety sl e b |-ty 1 ik for wrw 2, Inchuding rescusnthl deTa, T DEOONS o oot mELitng rom e o of de Moo or e eauliing dra.
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

ET185

L. RT_HE_000 < 1 00 0 T § 2 LB

LS 18445
rodonovo RADON MOMITORING REPORT _:;r:'._.
e Issued by an Accredited Laboratory e &
REFTET HUMRER mrorrracs 34 )
4742342-2
NTESS, LLC i —
Wendy Palencia 10252017 1252017
Dofzilstop 1003 PEATLRGMENT PERFOAHED FO8.
PO Box 3800
1515 Fubank SE
Almquerque M ET1E5
United States
BEFOET RO
NTESS, LLC

The analysis results are located on page 2 of this document.

Description of the measurement
The measnTeETIEnt Was with a3 closed high-sensitivity alphs-mack detecior.

The detecton(s) amived fo Badonova Laboratories AR 10042017 . They were messored 107102017 .
FProperty data and address

Tramsit Detector 1:-
Tramsit Detector 2
Tramsit Dietector 3;

Heasurermant mathod: dosed alpha-tradk high sensitivity detoector

T reedon maasurermsent was pariormed with 2 dosed alpha-tack detector following the qeallty assurance guidance ghven in EF® 402-R-35-012.

T datector comtainer i manufactured from electriclly conducting plastic. Throegh a sall slit (fiter], adon fs enters the detecton Tha treck-detecting
matertal {fim} inside the datector Is hit by dpha partides penarated by #w redon entering the container and the decay products formed from . On the film, the
alpha partdes maks small tradks which are enlarped through dhamical wtdhing and later counted 0 2 micreeonps In ondar to deturming the radon wposurs.
Transt detectors are wsad for the raturn dalivary of tha high-sansitvity detechors in cndar oo maks 2 mors scourts beckground subtradson.

Radonova Laboratorias AE i aocredited {no [487) by SWEDAC 1o conduct redon-fas measuremants wsing the dosed alphe-track detector method. The analysis
equipment s checked daly and the detectors are cilibrated af regular ivtervals.
MRFF Licanses: 107231 AL, 107230 RT

Heasured radon concenorations

For sach detector, the measured valus of tha redon concantration i gvan. For sach value an uncentinty assocaied with the measuremant to a2 #5% confidence
leval also given. For mample 2 maasurernant result of 4.0 1+ 05 pCAl maans that the redon concantration ks moest likely conzired 0 the range 3.5-4.5 pCafl

If the start or wnd date of the measurement has not bean provided, the radon concentration annot be clkulated. In dh Gses, the total wposurs in pCrtdays!

will b repeorbed.

Hm information abouwt radon measuremants and mitgaton can ba found in the AARST and EFA publications:
AMNEVAARSET Protooo! for Conducting Measuramants of Radon and Radom-Ciecay Products in Schools and Largs Butlidings
AMNEVAARST Protooo! for Conducting Radon and Radon Dacy Product Measuremants in Multfamily Bulidings.
AMNSUAARST Radon Mrigtion Stdsnds for Schools and Larps Bulldings.

AMNSIAARST Radon Muigtion Seedands for Multifamify Bulldings.
EF® Radon Maasurements in Schools, 5P 402.R-92.014, july 1773,
& Cattzan's Guids to Radon

Homea Buyer's and Saller’s Gudia to Radon
Corsurnar's Gudls to Fadon Reduction

Forr mors informason absout tha iIntarpratation of your test results or dbourt other radon related Issuss we SupgRst comtacting Four stats radon office.

Signature on tha report
With tha signature on tha report. the parson responsible for the adon anafysis at Radomova Labortories A8 hareby cartifies that the measurement procedurss
Tollores tha puidance In accondamcn with B 402-R-33-012 and that tha demands from SYWEDAC are fulfilled.

DECLAHES - Aadonowa e makas no warmentr of s dned, e, i e e L, srsbrey of o Inc. moniiar e Fariaime roied swrades off
e and P for 0 cardoulsr ourscm Inc lrrex for o dsTags, Inuding coTELAETIN CETag. - SO O ornneE reutEng o e e of S oo or e meeiEng 2
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017

rQdonova RADON MONITORING REPORT
T el B i PR e ae Issued hr an Accredited La.bnﬁl:nr'_n' J.|'|.|r‘-:
SEFOIT HUFREY, SEFTIET PAGE 4[-1-p
47423422
102572017 10252017

Test results

Datector  Start date  Stop date Loction Distuctor commeant Location type:  Avg Radon Total Radon
Conc.plill Exp pll-chays!
24755 | 0705 2MT [ 100RM0LT  |ENL2 016 —.'-I}.[IJ 15+-7
S601E5-3 | 0705 2M7T (1002017 |BEM13 =016 =15
GE2712-9 |07OS2017 | 1022017 |BN14 ={LI& =13
150088-1 07052017 | LAI22017  |BM1S G148 #5004 12+-7
2114146 | 0TRE201T | 10020T  |BM16 LI% #-018 17+H-9
207338-5 |07OS2MT [ 100EM0LT  |EMLT QLIeH-001] 1§H-9
SEXEIT-E |OTRG201T |10AROLT |BNTE 0LIE 014 15+-9
3
=}
]
.
E
I
=]

Comment to the results
This report replaces 4742342 1. Fesson: information sdded that due to found plastic quality problems n the alphs-irack film for
detector T45015-8 (PIN5), the results for that detector could not be reported.

Tryeeve Fonmquist (Electronically sizned)

p Flad cam AR, - Radomora Inc.

grature: Radonova Laboratories AB Laboratory Measurement Specialise 300 Cakment Lans Suss 307 Westmeee IL 60559
Thiz recert mwr anlr b recroduosd i full, unbas e bauine lbonsorr haa cen Talaphons: 331 B14.7200 E-maik kalpiEradoncoya.com
orior writien aoomel.

DSCLAMEY, — Facono=. Inc e e s of B . sees o imolecl iz regend i e uo, cosrstion or saids of B Inc. monior. = divders imolsc wamaro: o
el el fowa o o DErToo. i for s Zaruge, Inchuding corancasnthl deTager, T CEIDNT OF ZFooEr T MELting rom tw o of ohe monior or e eouking drae
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Review of MWL Radon-in-Air Data
3 Quarter CY 2017 (July - September 2017)
November 10, 2017
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Figure 1. Location of Radon Detectors at the MWL
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LTS RDN-2012-001 (3-2017) FOP 14-03
Mixed Waste Landfill
Radon Detector Deployment / Collection Form
%{Z _—Activity (check all thapapply):
Name: Robert Ziock Signature: /wﬁ Deployment Collection

Namebgz AN J_lg ”gj\&;cw( Signaturebu B’\L\M ,Qfg l}deployment Dzé‘ollection

ARCOC #: 617986

Detector Type: Radtrack?2

Number | Numper | tanbies | Peppyment | Deployment | Colletion | Caleeion Comments
aoe 44-1 |102907 | R aie(q fo3(, (2|} 0555 |aTwWE
292232-0(102908 | RN 643 [ooo | Ik
iIs729e- 14102909 RN3 o7 (| 043 [Npred
bl2s2(-7|102910 | R4 092 | | |eeso s
A= [102011 [ s 6929 | | loest|uses
282(p-7[102912 | RN 074D Sio3 |uand
Qo637 102913 R 0343 Io& |umd
Lee33-2 | 102914 RN8 D13 SR
126)e3-3 | 102915 RN9 120D 026 [y
|oa 4=t [ 102916 RN10 o2 OTIO| wsed
202931102917 | R L1o] ool |Wsne
42S70s-2./102918 | RN12 O o6 | WS
[Lojen-t | 102919 RN13 Il (O(2 WNE.
A8<e(s- 102920 | RN14 1 (oo [WE
20e¢3-§ 102921 | RNIS (109 OIS | YstE
$<993-3 102922 RN16 OESS OS2 1\ s
Yi2juq-4]102923 | RNI7 106S I3 useE
73| 225-0 102924 RNTB \/ INAY \\/ (025 | AWE

Additional Comments:

Original to: Mixed Waste Landfill Operating Record

Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-001

(3-2017)

Name: Robert Ziock

Signature: % %;%?é/’%

Name: D, 1 o HtCJV\i (\uf]_ Signature: | )& (L

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

4 7
MM o\
/

Activity (check all th:
Deployment

FOP 14-03

apply):
Collection

Eéllection

\ Deployment
ARCOC #: 617988 Detector Type?-{rhoron
> Nember | _Nemper | panbing | Deployment | Deployment [ Collcton [ Collction Comments
ozLo-9 | 102943 R ng/sﬂr [036  [B/2)3 [hsS [len £
Me320-3| 102944 RN2 B 1045 (OB | WnE
- |wo3s2-32 (102945 RN3 o071 =243 | o
41(332-2 (102946 RN4 6321 OS] W anr
4LL34< b | 102047 | RS 09 29 085 FH \uns
LbosH4-g| 102948 RN6 0340 703 | WINE
L383-3 [102949 | Rv7 073 O s
AT L2771 102950 | s 213 A3 |pee
L4793 (102951 |  RNo 1> 2D CT2Le [y E
4 L340-4 102952 | RN 1053 OB wnE
LLO43-2 [102953 | RNl 110 (OOl [\WUSE
400335-3 102954 | RN12 1O |0OS [ ses
689960102955 | Rni3 1L 1012 ||\ eE
4p370-2|102956 | RN L4 105 [wseE
Hobal- L [102957 | Rwis 1 (19 LIS [WE
432y 2102058 | Rwie | |eass 220 wsns
#b331-2 | 102959 | Ri7 ’ 166 ST [wse
Holo 3¢1-G (102960 | RNTB ﬂ:}; AA Y 10695 [wsee

Additional Comments:

Original to: Mixed Waste Landfill Operating Record

Copy to: SNL/NM Records Center

IMPORTANT NOTICE:

on the Sandia Restricted Network, 4100 Controlled Documents home page.

A printed copy of this document may not be the document currently in effect. The official version is located




LTS RDN-2012-001 (3-2017),

Name: Robert Ziock

Signature:

Name:bm : €‘E ‘Si&!'dha:\ Signature:Dy (:u)’\!g\f\p BN I}Ifeployment

ARCOC #: 617987

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

s

/‘

Detector Type: Rapidos

7 ) Activity (check all th
= 4 Deployment

Additior;al Comments:

Number | Nember | Loeving | Depjpvment | Deployment | Collction | Callecton Comments
26b295-3(102925 | ™1 354 |]83C o/2/13|OICS [Jne £
(935SL-3(102926 | R | 1643 00O |1enE
“|1300|L-4 [ 102927 RN ‘ 65 ( OS42 \Wsne
L23b00-4| 102928 RNd 692 OSSO [Wmes
319159 [102929 | RN 6927 oS3 wsne
29993102930 | RN 094D 0503 |nnes
402294-2 | 102931 Bl 0943 (0& [WisnE
413346, | 102932 | RS ot% RIR |wie
el =g | 102933 RN |n20 0926 [ wsne
botai2-2102934 | RNIO oy CSRO|\unE
SH3L7-8[ 102935 | RNn S (O [WNE
08 499-5(102936 | 2 | [ [0 o0 [wsee
Qoieq -3[102937 | Rr13 f il (Ot 2 |\wsve
662112-9/102938 | w4 f LA 10D O |
Sicqe-| 102939 | RS 0 e OIS [Wsne
HI414-6[102940 | R¥s | | n56S 0230 | hsne
263338~ 102941 RN17 Iy A |Nend
| &Tﬁ’qﬁ 102942 RNTB V AN \1/ (0SS | WuspedS
L2559 i

Original to: Mixed Waste Landfill Operating Record

Eélection

Copy to: SNL/NM Records Center

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
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SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No.617986 & 617988 Analytical Lab Radonova SDG No.4742341-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7
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SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc | N/A
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7
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Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

30f7
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SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7
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Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A

50f7
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Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 617986 & 617988
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6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Wendy Palencia Date: 10-25-2017 09:14:00

Closed by: Wendy Palencia Date: 10-25-2017 09:14:00

7of7 ARCOC No. 617986 & 617988



SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No. 617987 Analytical Lab Radonova SDG No. 4742342-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7
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Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc | N/A
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X No results were reported for detector RN5 (745915-9) due to plastic
quality problems in the alpha-track film.

20f7
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3.0 Data Quality Evaluation

Line

No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis

3.1 Are reporting units appropriate for the matrix and meet X
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2 | Quantitation limit met for all samples N/A

3.3 | Accuracy N/A
a) Laboratory control sample accuracy reported and met for all
samples

b) Surrogate data reported and met for all organic samples N/A
analyzed by a gas chromatography technique

c) Matrix spike recovery data reported and met N/A

3.4 Precision N/A
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

b) Matrix spike duplicate RPD data reported and met for all N/A
organic samples

3.5 Blank data N/A
a) Method or reagent blank data reported and met for all
samples

3of7 ARCOC No. 617987
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Line

No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
b) Sampling blank (e.qg., field, trip, and equipment) data X
reported and met

3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits

3.7 Narrative addresses planchet flaming for gross alpha/beta N/A

3.8 Narrative included, correct, and complete X

3.9 | Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.

4.0 Calibration and Validation Documentation
Line
Item Yes | No Comments

No.

4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A

4 0of 7
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Line
No. Iltem Yes| No Comments
d) Internal standard performance data provided N/A
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
50f 7 ARCOC No. 617987
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Line
ltem Yes | No Comments
No.
c) CRI provided N/A
d) Internal standard performance data provided N/A
e) Chlorine isotope ratios provided (perchlorate only) N/A
f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) ICP interference check sample data provided N/A
d) ICP serial dilution provided N/A
e) Instrument run logs provided N/A
4.6 Radiochemistry and General Chemistry N/A
a) Instrument run logs provided
5.0 Data Anomaly Report
Line
Iltem Yes| No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 Verification or reanalysis requested from lab N/A

6 of 7
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Line

Iltem Yes| No If no, explain
No.

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. ¢ Yes € No

Reviewed by: Wendy Palencia Date: 10-25-2017 07:50:00

Closed by: Wendy Palencia Date: 10-25-2017 07:50:00

7of7 ARCOC No. 617987



LTS RDN-2012-003 (3-2017) FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

. )

Name: )A_y'\n\/le(N\C(f;‘Q_. QDX Ciﬁf Signature: /k '4{/?'.
Date of Inspection: (;{ "/L’-L ) 7

Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon
detector; radon detector enclosure and internal attachment components.

Action Required

Location (Note any action required and date resolved, otherwise note “None”)
RN1 )'\,j@ﬂ <
RN2 Aeva
RN3 Mo
RN4 /\)@/UL,

RNS N@Y\L
RN6 Apno

RN7 Moratts Ndde) cle w) Jo Pous i €402

e Added clamgp for recs fw@f'@ £erl 7

RN9 [/[&\LLHT
RN10 W

RNI1 None
RN12 Nova
RNI3 Nou
RN14 Nong_

RN15 A gre—
RN16 No Q.
RN17 WM

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-003 (3-2017) FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

R G
Name: ,/A\‘ﬂ eV c kd C‘-&“ ‘. Signature: '

NS
Date of Inspection: Q/ 8/ 20| 7
[

Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon
detector; radon detector enclosure and internal attachment components.

Location _ . Action Required _
(Note any action required and date resolved, otherwise note “None”)
o ANNE
RN2 /\)m &
RS Nelle
RN4 /\,"Oj/) &
K Aone

RNG KONE
RN7 /\/gﬂn [x/
RN Non &
RNS Nane
RN10 INVA
RN1I Kon&
RN12 NOH &
RN13 /U o E
RN14 /\j(jl? e
RN15 /(/:O'ﬂ 3
RN16 Kon c
o NOTE

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-002 (3-2017) FOP 14-03
Mixed Waste Landfill
Radon Detector Collection Inspection Form ~
/'/ ==
Name: Robert Ziock Signature: /
F &
Collection Date: 10/2/17 Detector Type: Rapidos
Radon Monitoring Frequency: Quarterly [ Semiannually  [J Annually
Parameter Action R A;;‘;: at
Radon Monitoring Location Inspection Parameters Inspected Required zq .
ocafion
(Yes or No) | (Yes or No) Numbers

A. Monitoring location identification labeling.

/%

Mo

B. Radon detector condition.

/%

No

C. Radon detector enclosure securely fastened (mounting bracket and
stainless steel clamp) to post (fence or free standing).

ye/ﬁ

Mo

D. Radon detector enclosure and internal attachment components.

7@5

E. Radon detector enclosure interior clean of debris (dirt, insects,
spider webs, etc.).

7&5

Radon Monitoring Detectors Inspection Parameters

F. Condition of radon detector at time of collection.

boal-

IMPORTANT NOTICE:
version is located on the Sandia Restricted Network, 4100 Controlled Documents home page.
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A printed copy of this document may not be the document currently in effect. The official



LTS RDN-2012-002 (3-2017) FOP 14-03

Mixed Waste Landfill
Radon Detector Collection Inspection Form

Action Required
(Note any action required and date resolved, otherwise note “None™)

RN1 /’/0.4-6
RN2 /Va/){’
RN3 /Vﬂ/r/l!/

RN4 /[/ﬂ s
RN5 /%ne

RN10 /{/0 e
RN11 /1/0 e
RN12 /1/04&

RN13 /l/o-f:e/
RN14 /I/On{/

s Nome_
RN16 /’/p AL
RN17 /2/0 e

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.
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LTS RDN-2012-002 (3-2017)

Mixed Waste Landfill
Radon Detector Collection Inspection Form

Name: Robert Ziock

Collection Date: 10/2/17

FOP 14-03

Detector Type: Radtrak2

Radon Monitoring Frequency: Quarterly [0 Semiannually  [J Annually
Parameter Action ReAZ;ZZ at
Radon Monitoring Location Inspection Parameters Inspected Required Lq !
ocation
(Yes or No) | (Yes or No) Numbers

A. Monitoring location identification labeling.

yﬁﬁ

B. Radon detector condition.

7@5

C. Radon detector enclosure securely fastened (mounting bracket and
stainless steel clamp) to post (fence or free standing).

yes

D. Radon detector enclosure and internal attachment components.

7@5

E. Radon detector enclosure interior clean of debris (dirt, insects,
spider webs, etc.).

yes

AN 15

Radon Monitoring Detectors Inspection Parameters

F. Condition of radon detector at time of collection.

Grod

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, 4100 Controlled Documents home page.
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LTS RDN-2012-002 (3-2017)

FOP 14-03

Mixed Waste Landfill
Radon Detector Collection Inspection Form
Location _ . Action Required .
(Note any action required and date resolved, otherwise note “None”)

RN1 A/,; pe
RN2 /[/0 0
RN3 /VO e
RN4 /VV e
RNS Nforne
RN6 /VO e
RN7 M e
RNS M S
RN9 None
RN10 % e
RN11 % 2 6
RN12 M’ e
RN13 M ey
RN14 /V; Y-
RNIS j/: e ¢ weé £ vze/j]t‘ a0 :/e.;/ }fw m,,é;%
RN16 ' /Vé ne
RN17 M"L-

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.
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LTS RDN-2012-002 (3-2017)

Mixed Waste Landfill

Radon Detector Collection Inspection Form

Name: Robert Ziock

Collection Date: 10/2/17

FOP 14-03

—

Detector Type: Thoron

r

Radon Monitoring Frequency: Quarterly [J Semiannually  [] Annually
Parameter Action ReA;;:ZZ at
Radon Monitoring Location Inspection Parameters Inspected Required L?)ca fion
(Yes or No) | (Yes or No) Numbers

A. Monitoring location identification labeling.

N

B. Radon detector condition.

Y

C. Radon detector enclosure securely fastened (mounting bracket and
stainless steel clamp) to post (fence or free standing).

Mo

D. Radon detector enclosure and internal attachment components.

Mo

E. Radon detector enclosure interior clean of debris (dirt, insects,
spider webs, etc.).

)rf)

A5

Radon Monitoring Detectors Inspection Parameters

F. Condition of radon detector at time of collection.

bood

Ao

IMPORTANT NOTICE:

version is located on the Sandia Restricted Network, 4100 Controlled Documents home page.
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A printed copy of this document may not be the document currently in effect. The official
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Mixed Waste Landfill
Radon Detector Collection Inspection Form

FOP 14-03

Action Required

(Note any action required and date resolved, otherwise note “None”)

. None

RN2 M e

B Nbne

RN4 //o’ Jo

RN5 /M%

RN6 A/Oﬂe

RN7 Mﬂe

RN8 /%'ze

RN9 /0649—

RN10 4/0.4&

RN11 %'4&

RN12 /(/One

RNI3 Aot

RN14 M/LZ,

RN ?,‘c/&f Wr’/é ard n%?L rengoved £70 Zﬂé/ﬂﬂﬂe__
e ore

RN17 Mﬂ&

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.
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MIXED WASTE LANDFILL

RADON MONITORING

October-December 2017 Monitoring Period



Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

I‘I'l Sandia National Laboratories

Operated for the United States Department of Energy
by National Technology and Engineering Solutions
of Sandia, LLC.

Albuquerque, New Mexico 87185-0651

dae:  February 14, 2018

to:  Mike Mitchell (8854), Robert Ziock (641), and Bonnie Little (631)

~ f ALDA

rom:  Kelly Green (6281) kagreen@sandia.gov <’uf/[(/
C
(

sjec:  Review of MWL Radon Air Data — October through December 2017 Quarterly Monitoring
Period

The purpose of this memo is to document my review of the radon air monitoring results for the October
through December 2017 quarterly monitoring event. My review includes evaluation of the results and
supporting documentation relative to the data quality objective (DQO) and monitoring objectives
specified in the Mixed Waste Landfill (MWL) Long-Term Monitoring and Maintenance Plan (Appendix
C, Air Sampling and Analysis Plan for the Mixed Waste Landfill). The DQO for this monitoring is to
produce representative, accurate, defensible, and comparable analytical results to support the monitoring
objective. Although radon monitoring at the MWL transitioned from a quarterly to semiannual
frequency in calendar year (CY) 2016, a decision was made to return to quarterly monitoring for CY
2017 after review of the July through December 2016 results. Details regarding this decision and the
ongoing radon detector investigation are provided in this memorandum after the evaluation of October
through December 2017 results.

Radon air monitoring measurements during the October through December 2017 quarter were obtained
using three different detectors: Radtrak2® detectors (measure radon only), Rapidos® detectors (measure
radon only with a lower detection limit), and Modified Radtrak2® detectors (measure radon and thoron).
The three detectors were deployed at each monitoring location (Figure 1) on October 2, 2017 and were
collected on January 2, 2018. The protective casing and mounting hardware were inspected during the
collection effort and repairs were made if needed. The detectors remained in the field for approximately
three months and were submitted to the analytical laboratory for analysis on Analysis Request/Chain of
Custody (AR/COC) #618180 (Radtrak2®), AR/COC #618227 (Rapidos®), and AR/COC #618001
(Modified Radtrak2®). A trip blank detector (RNTB) was submitted with each set of detectors (total of 3
trip blanks). In the attached data reports from the analytical laboratory, the Radtrak2® and Modified
Radtrack2® results (AR/COCs #618180 and #618001) are combined in one report (total of 2 data
reports).

The results for this quarterly monitoring period and associated field documentation meet the LTMMP
DQO and monitoring objectives. The radon results from the Radtrak2® and Rapidos® detectors were


mailto:kagreen@sandia.gov

Review of MWL Radon-in-Air Data
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February 14, 2018

consistent with the July through December 2016 (6-month monitoring period), the April through June
2017, and the July through October 2017 (3-month monitoring period) results. The radon plus thoron
results from the Modified Radtrak2® detectors were slightly higher, and consistent with historical data
from the original Radtrak® detectors (January 2014 through June 2016, 8 quarterly and 1 semiannual
monitoring events) that also measured radon and thoron. The results from the three detector sets are
briefly summarized below.

e Results for the Radtrak2® detectors (radon only) ranged from non-detects (<0.4 pCi/L) at
locations RN1, RN2, RN5, RN7, RN8, RN12, RN13, RN15, RN16, and RN17 to 0.5 pCi/L at
locations RN3, RN6, RN10, and RN14. The Radtrak2® results included detections at 7 of the 17
locations, with a range of 0.4 to 0.5 pCi/L.

e Results for the Rapidos® detectors (radon only with lower detection limit) ranged from 0.24
pCi/L at RN10 to 0.46 pCi/L at RN1. The background locations RN16 and R17 results were 0.41
and 0.27 pCi/L respectively, which are very low and consistent with previous results. The
Rapidos® trip blank detector (RNTB) result was unusually high at 1.3 pCi/L, but still a very low
value. Past trip blank results have been consistently very low or non-detects. Upon further
investigation, the Rapidos® detector used for RNTB is a detector that was received from the
laboratory in March 2017. It is possible the detector was exposed to background levels of radon
since March 2017. If the RNTB result is recalculated for the longer exposure period (i.e., 9-
month period from March 2017 through December 2017) it would be approximately 0.14 pCi/L,
which is more in line with past RNTB results. Based on the two other trip blank results and
previous results, the Rapidos® RNTB result is not valid. There is no adverse impact as the other
two trip blank detectors provided representative results and all results from the 17 monitoring
locations are consistent with historical results.

e Results for the Modified Radtrak2® detectors (radon plus thoron) ranged from non-detects (<0.5
or <0.8 pCi/L) at locations RN4, RN5, RN6, RN9, RN11, RN12, RN15, and RN16 to 1.3 pCi/L
at RN7. The Modified Radtrak2® results included detections at 9 of the 17 locations, with a range
of 0.5to 1.3 pCi/L.

The trigger level of 4 pCi/L was not exceeded by any of the individual sample results (note: the trigger
level only applies to the results from the perimeter locations RN1 through RN10, Figure 1). All results
indicate very low activities of radon in the air at the MWL, consistent with historical results and
background radon activity. When thoron was measured along with radon (Modified Radtrak2® detector),
the results were slightly higher and consistent with historical data (January 2014 through June 2016),
which also measured radon and thoron (data from original Radtrak® detectors). The results from this
quarterly monitoring event will be presented in the next MWL Annual LTMM Report that will be
submitted to NMED in June 2018 (reporting period is April 1, 2017 through March 31, 2018).

Radon Detector Investigation Background Information

As previously reported, the July through December 2016 semiannual monitoring event was the first time
Radtrak2® detectors were used for radon monitoring at the MWL and results were lower than previous
results (January 2014 through June 2016, 8 quarterly and 1 semiannual monitoring events) measured
using the original Radtrak® detectors. As documented in my data evaluation memorandum dated April
12, 2017, the Radtrak® detector was phased out by the manufacturer and replaced with the new

-2-
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Radtrak2® detector. The Radtrak2® detector was selected because it was the direct replacement for the
original Radtrak® detector and could be used for a 6-month deployment period. The Rapidos® detector
has a lower radon detection limit but was not selected because it has a maximum deployment period of 3
months.

After receiving the data report for the July through December 2016 monitoring period in February 2017,
we initiated our investigation to evaluate the newer Radtrak2® detectors to determine why the results
were lower. This investigation included the testing of other detector types (i.e., Rapidos® and Modified
Radtrak2® detectors) at a quarterly frequency to allow for the collection and comparison of more data in
a shorter period of time. Based on correspondence with the analytical laboratory manager during April
2017, the most likely explanation for the lower values measured by the new Radtrak2® detectors is that
they are designed to have a longer diffusion time than the original Radtrak® detectors. Because of this
design change, thoron (Radon-220 with a half-life of just 56 seconds) is not measured by the Radtrak2®
or Rapidos® detector, but is measured by the original Radtrak® detector. In other words, when deployed
under the same conditions, the newer Radtrak2® detectors should measure lower activities than the older
Radtrak® detectors because they measure only radon, not radon and thoron. This information was
received after the deployment of detectors for the April through June 2017 monitoring period, so the
deployment of Modified Radtrak2® detectors to confirm this hypothesis did not begin until the July
through September 2017 monitoring period, and now concludes with the October through December
2017 quarterly monitoring period described in this memorandum.

As summarized earlier, three sets of detectors were deployed at each monitoring location for the October
through December 2017 quarterly monitoring period. The results from this triple deployment have
confirmed the impact of thoron on the MWL radon monitoring effort consistent with the July through
October 2017 triple deployment results. Results for the Modified Radtrak2® detectors show a slightly
higher range (<0.5 to 1.3 pCi/L) consistent with the July through September 2017 results (<0.5 to 1.0
pCi/L), and the results from January 2014 through June 2016 using the original Radtrak® detectors (<0.3
to 1.4 pCi/L). The range for all “radon only” results using Rapidos® and Radtrak2® detectors (July 2016
through December 2017) is slightly lower (<0.08 to 0.6 pCi/L). As determined by comparing the
Rapidos® and Modified Radtrak2® results for the nine locations where a detection was reported for both
detectors, the estimated thoron range is 0.30 to 0.95 pCi/L with the exception one location with an
estimated value of 0.04 pCi/L. In June through September 2017, the estimated thoron range was 0.41 to
0.81 pCi/L. This information is consistent with the explanation that historical results and recent results
from detectors that measure both radon and thoron are slightly higher then results from detectors that
measure only radon. All radon monitoring results for the MWL indicate very low radon activity
consistent with background conditions and well below the trigger level of 4 pCi/L.

As stated in my data evaluation memorandum dated November 10, 2017, based on the evaluation of all
MWL radon monitoring results, | recommend using the Radtrak2® detector for semiannual monitoring
for CY 2018 and beyond. These detectors will accurately measure radon activity in air over a 6-month
period and identify any changes in radon activity if they occur. With completion of the detector
investigation, focusing on one detector that measures only radon is an improvement that is consistent
with the MWL radon monitoring DQO and monitoring objectives. In addition, the Radtrak2® detection
limit will decrease with a monitoring period of 6-months (semiannual frequency) versus 3-months
(quarterly frequency).
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Attachments:

Analysis Request/Chain of Custody #618180

Analysis Request/Chain of Custody #618001

radonova Radon Monitoring Report (analytical laboratory results for Radtrak2® detectors Modified
Radtrak2® detectors)

Analysis Request/Chain of Custody #618227

radonova Radon Monitoring Report (analytical laboratory results for Rapidos® detectors)

Figure 1. Location of the Alpha Track Detectors at the MWL
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY

Internal Lab Page 10f 2
Bateh No. ,1/[,4. o Ay A ARICOC| 618180
Project Name: | | MWL RADON MONITORIN SMO Authorization:” £ [] Waste Characterization
Project/Task Manager: Robert Zinck SMO Contact Phiine: Gy | [] rma
ProjectTask Number:  195122.10.11.08 e Wendy Palencia/505-844-3132 [T] Released by COC No.
Service Order: CF378-18 " |Send Report to SMO: 47 Celsius
; Stephanie Montafio/506.284. 2853 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.0O. Box 5800, M5-0154
Building: Room: Operational Site: Albuquergque, NM 87185-0154
Depth Date/Time Sample Container | Preserv- [Collection Sample Parameter & Method vl
Sample No. |Fraction Sample Location Detail {ft) Collected Matrix | Type | Volume | ative | Method | Type Ri ted i
103638 (001 |RN4/Radirak? 651919-3 WA | 1218 0856 | AF | N ONA | NONE SA |RADON o
103630 [001  |RN2/Radirak2 496020-9 N/A | 1/2M8  10:00 | AF N ONA | NONE c Sa |RADON
103640 |001  |RN3/ Radtrak? 186184-6 N/A | 1/218  09:08 | AF N ONA | NONE c Sa  |RADON
103641 [001 _ |RN4/ Radtrak2 203160-7 NA | 1/218 09114 | AF | N oNA | NONE | C SA _|RADON ;
X I'\
103642 |001  |RNS/ Radtrak? 178747-2 NA | 17218 0919 | AF | N oNA | NONE c sa  |RADON gt
103643 |001  |RN6/Radirak? 202807-4 MNA | 14248 0923 | AF | N oNA | NONE C SA |RADON G
103644 [001  |RN7/Radtrak2 758051-7 NiA | 1/248 0927 | AF | N ONA | NONE c SA |RADON Al
103645 |001  |RNS/Radirak? 987084-1 NA | 1/2118 0940 | AF N ONA | NONE C 5A |RADON 2
103646 [001  |RNO/Radbrak? 203338-9 NA | 12118 0946 | AF | N oNa | NONE| C SA [RADON ki
103647 |001  |RN10/ Radtrak? 524243-3 09:51 | AF N ONA |NONE| © ga |RADON b
Last Chain: L | Yes i s 1 o _ |Special Instructions/QC Requirements: N
Validation Req'd: [~ Yes i |EDD <] ves. i,
Background: Yes i i |Turnaround Time 7-Day’ [ | 15-Day’ [+ 30Day |
Confirmatory: Yes ; [T b LAy ~ |Negotiated TAT !
Sample Mame 2 Signatyre Init. Company/Organization/Phone/Cell | Sample Disposal Return lo Client Disposal by Lab '_ ] 1
Team |Danielle Michel Dy i W M 13— |SNLI00B41/505-845-7706/505-218-7143 | Return Samples By: Ivig s
Members |Mark Lyon w7/ o £ |SNL/00631/505-284-3982 C{r:mm ¥ §
[ 10]2] §
Leplovy, o] 213 o B
= O, ¥
Refnquished by[ B !..]\,\l paela.  OGOLM Dae I{T(\G  Tine 0347) [Relinguished by DEde—— Org. Date / /S //§ Time A
gy Oro.oUb3/ Dﬂ-:)‘n‘ Time ¢ 7 Y¢2 |Received by fud Ngl Org. Date | /4 f.f'a‘ Time _—
) s Org. 2l 3/ Date If 37/ y Time #4 5 ; |Relinguished by g Org. Date ! Time
Received by Date |/Uff/ & Time !’?..‘ Recelved by Org. Date Time

2 :
*Prior mﬁmﬁnn@lﬁﬂ‘ﬂ raquired for 7 and 15 day TAT
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SMO 2012-ARCOC (4-2012) CONTRACT LABQRATORY AQP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
20f2
AR/COC 618180
Project Nama: MWL RADON MONITORINProjectTask Manager: Robert Zlock ProjectTask Mo.: 195122.10.11.08 N
Tach Araa: 5 .
Building: Room: _Lab use -
Depth Date/Time Sample Container Preserv-|Collection| Sample Parameter & Method pid Lab
Sample No. |Fraction| Sample Location Detail {ft) Collected Matrix | Type | Wolume | ative | Method | Type Requested Samplé ID|
103648 |001  |RN11/Radirak2 981385-8 NA | 1218 1011 | AF N OMNA | NONE c SA |RADON e
103849 |001  [RN12/ Radtrak? 202728-2 NA | w28 1045 | AF | N ONA | NONE C SA  |RADCN
103650 |001  |RN13/ Radirak2 607884-4 N/A | 12118 1024 | AF N ONA | NONE & SA |RADON
103851 |001  |RN14/ Radirak? 701773-4 NiA | 12H8 028 | AF N ONA | NONE C SA |RADON
103852 (001 |RN15/ Radirak? 688252-0 NA | 12118 1020 | AF N ONA | NONE C SA JRAEON
103653 |001  |RN16/ Radtrak2 726753-7 NA | 1218 omoo | AF N ONA | NONE c SA_ [RADON
103654 [001  |RN17/ Radirak2 760827-6 NA | 1218 o932 AF N OMNA | NOME c SA |RADON
103655 (001  |RNTB/ Radirak? ol 33 Ci NA | 12118 000 AF N ONA | NONE c SA |RADON

Reciplent initials
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SMO ZO1ZARCOS (4-2012) CONTRACT LABORATORY ADP 95-18
ANALYSIS REQUEST AND CHAIN OF CUSTODY

Intamal Lab P, 1of2
Batch No. J/y} B AR/COC| 618001
Praject Task Marager: Robert Bk piaembdiG. 74 T S |=M0 Contact Phone ] rma
ProjecyTask Number 185122 10.11.08 sblwist  Am) ik e Wandy Palancia/S5-944-3132 [] RelussedbycocHe.
Senvce Crder CFaTa8 \Destnation: L T lsendRepon msMO: 4° Celsius
; 1495047 Stnphania Monlafo/505.284,2553 |5 o Sancia Mational Laberaisti (Aecounls Payable].
Tach Arwa: .03, Bos 5000, MS-0154
Bullding: [Room: Abuoumesn, MK P18 01154
r Depth Samplo: Comviaines Presary letion Sampla Paramater & Mathod

Samples Mo. Sample Location Dedadl L] Matrix Volume | ative | Method | Typo Reguasted

103050 001 |RMAS Thorn BBO0573-T WA | 1eMe 0986 | AF M MONE c ga |RADON

103051 |00 |RN2 Thoron G80181-9 MA | 12HE 1000 | AF | N g gA  |RADON

103052 |01 |RNAT Thormn B60541-4 MA | e 0908 | aF M [+ gh [RADON

103063 001 |RM4T Thoron 46B415.7 Wi | e omid | aF | W c sa_[RADON

103054 |00 |RNS/ Thoron 466385-1 MA | 1216 0819 | AF M o] ga [RADON

103055 001 |RNES Thoron GE0432-6 MiA | 1rEMB 09:23 | AF M (o] sa  |RADON

WMISE (001 |RNT Thoron GEOS06-1 mia | e omEv | AF N C g8 |RADON

103057 [0 |RN& Thoron BET144-6 M | 2B 0940 | AF | N G ga  [RADON

103058 |001  |RME/ Thoron 4B63a7-T Wik | WEE 0946 | AF M [+ gA  [RADON

03050 [001  [RN1O! Thoron B88036-6 i A | N c ga_ [RADON
Last Chain: a5 i "
Validation Req'd: || ves
|Background: H‘M

3*::!#
I’_JLLJ
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SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AQP 85-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)

Page2of2
AR/COC 618001

| Project Name: MWL RADCN MONITORINProjectiTask Manager: Robert Ziock IPrnjgcﬂ'rask No.: 195122.10.11.08
Toch 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 | Wolume | ative | Method | Type Requested Sample ID
103060 (001 |RN11/ Thoron 660225-4 NA | 1218 o1 | AF N ONA | NOME c SA_[RADON
103061 |001  |RN12/ Thoron 466355-5 NA | 1218 s | AF N ONA | NONE ] Sa_ |RADON
103062 {001 |RN13/ Thoron 660542-2 NA | 1/2M8 1024 | AF N ONA | NONE c SA |RADON
103063 [001  |RN14/ Thoron 660127-2 NA | 1/2M8 1028 | AF N ONA | NONE | C SA |RADON
103064 [001  |RN15/ Thoron 466382-0 NA | 12118 1020 | AF N ONA | NONE c SA |RADON
103065 |001  |RN16/ Thoron 466387-8 N/A | 1218 0800 | AF N ONA | NONE c SA |RADON
103066 [001  |RN17/ Thoron 466408-2 NIA | 172118 0932 | AF N O NA | NONE G SA  |RADON
103067 001 [RNTB/ Thoron (o023~ | NA | 172118 os00 | AF | N ONA | NONE | C SA |RADON

Reclpient Initlals.




Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

7185 us 18445

deOﬂovo RADON/THORON MONITORING REPORT fw

T — Issued by an Accredited Laboratory ,'Dl-ﬂ

£

4TV
LT

107831-AL, 107830-ET

REFORT MUMEER, REPORT RACE ] (4 )
48139031
NTESS. LLC REFORT DATE PRINT C4TE
Wendy Palencia 011172018 01/11/2018
Mailstop 1103 MEASUREMENT PERFORMED FOR

PO Bex 5800 ROBERT ZIOCK
1515 Eubank SE

Albugquergue MM 87185

United States

REFORT RECHVER[S)
NTESS, LLC
The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with closed radon/thoron alpha-track detectors.

Property address
ARSCOC 618180 & 618001

Measurement method: closed alpha-track detector

The radon measurement was performed with a chosed alpha-track detector following the quality guidance given in EPA 402-R-35-01 2. The detector contziner

is manufactured from electrically conducting plastic. Through a small sit (filter) in the radon detecror, radon gas enters the detzcoor but the diffusion dme is

long enough to prevent thoron gas from entering. Through holes cowered by paper filters in the thoron detector, both thoron and radon gas enter the decector.
The thoron concentration is calculated by subtracting the radon contribution in the thoron detector as measured with the radon detector. The track-detecting
marerial (film} inside the detectors are hit by alpha particles generated by radon and thoron entering the detectors and the decay products formed from them.
On the film, alpha particles make small oracks which are enlarged through chemical etching and laver analyzed via our proprietry Track-Etch medchodology to de-
termine the radon and thoron exposures. Radonova Laboratories AB (F.O. Box 6522, 3E-751 28 Upp=mak, Swweden) is accredited [no. 148%) by SWEDAC to conduwct
radon-gas measurements using dosed alpha-track detector method. The thoron measurement is not part of the acoredited measurement methods. The analysis
equipment is checked daily and the detectors are calibrated at regular incervals,

Measured radon and thoron concentrations

For each detector, the measured value of the radon and thoron concentration is given. The radon detector is marked with (R) after the detector number in the
result mble and the thoron detector with (T). For each value an uncerginty assocted with the measurement to 2 95% confidence level also given. For exampl= 2
measurement result of 4.0 £ 0.5 pCil means that the radon and thoron concentration is most likely contined in the ranpe 3.5-4.5 pCal .

If the start or end date of the measurement has not been provided, the radon and thoron concentration cannot be caloulated. In swuch cases, the ol exposwre in
pCi*days/l will be reported.

Signature on the report
With the signature on the report. the person responsible for the analysis at Radonova Laborarories AB hereby certifies that the radon measurement procedures
follow the qualicy puldance in accordance with EFA 402-R-35-012 and that the demands from SVWEDAC are fulfiled.

LS AT_Th_000 - 107 201 0504 ¢ L0 LB

DISCILAIMER — Radorae lhe makea no warransr of anr kind, ssoree or imolied, 20 recard £o Sha use, cosration or snabai of anr Bxdoroe e monitor. Radonowa Ine. scecfialir diochima imolsd warranties of
marchansabiier ard finsar for 3 oarticubr curocas. Rxdonoe lnc. s rot reasaraible for are dumacs, includine corasousnthl dumaces, to oermomn or crooertr reesking fom the we of e monkor or the readtine de.
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T_TH_BH W10 30170504 J OV LE

L

rQJdONOVQ RADONTHORON MONITORING REFORT S

Issued by an Accredited Laboratory

1.
G

The ghobdl leader inrodon mecsuement frpiTé
REPDAT MUMESR rzrorTEeace 2 (4 ) i
48135031
REPDAT DATE PRIMT DATE
01/11/2018 01/11/2018
Test results
Dretector Smrvdace  Stop date Location Dietector comment Aug RadonThoron Totl RadonThoron
Conc. pCirl Ewp pCi-days
G51918-3 (B) 100022017 (DLAO22018 |RN1 = 0.4 =37
560573-7(T) 100022017 (DLAO22018 |RN1 0.5 +-0.35 51 +-41
4050200 (B 10:022017 (DLAO22018 |BN2 = 0.4 = 37
G60181-0 (T) 10022017 (DLAO22018 |BNI 0.6 +-0.35 57 +-43
1EB1B4-6 (B 100022017 (DLAO22018 |RN3 0.5 +-02 44418
GH0F1-4(T) 10022017 (01022018 |EN3 0.9 +-0.35 81 +/-47
J03160-7 (B 100022017 (01022018 |BN4 04 +-03 3g+-20
465413-T (T) 10022017 (DLAO22018 |RIN4 =08 =74
17TB747-2 () 100022017 (DLAOR2018 |BNS = 0.4 =37
4645393-1 (T) 100022017 (DLAO22018 |BN3 < (.8 < 74
022074 (B 10:022017 (01272018 |RN& 0.5 +~03 48 +-20
G60432-6 (T) 10022017 (01022018 |RMNG =08 < 4
T5B051-T (B 10022017 (010272018 |RN7 =04 = 37
G60308-1 (T) 10022017 (DLAOL201E | RN7 13 +-03 120 +/- 45
QBTOR4-1 (B 1022017 (01022018 |ENE =04 =37
G8T144-6 (T 100272017 (DLAOL201E |BNE 08+~ 05 83 +-41
2033380 (B 10022017 (010272018 |BEN9 04 +-03 3I7+-20
4646397-T (T) 10v022017 |0LA0272018 |RN9 =08 =74
F4M3-3 (R 10022017 (DLOR201E |RN10 0.5 +-02 46 +- 16
GR5936-6 (T) 10022017 (010272018 |BNN10 0.8 +-03 T1+-47
Comment to the results
Tryzggve Eonngiist (Electromcally signed)
) N - Radonowva Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 500 Dakomont Lane Suize 207, Westmeont IL 0555
This rapert ray only be reproduced in fll, unlazs the ksuing laboratory has gtven Telephone: 33 1.614.2200 E-mail: help(@radonova.com
prior written approval.
DISCLAIER - Radenova Ine makme na warrantr of o kind axorsas o= maled, ax racard £o the us, cosmsion or anabais of anr Iz manzas e Zzale el mead sarante: of

masrchaniabilitr and fereas for a carticube cursoos. Redonova Inc e not reconsible for anr damacs, Includine consecusntial damarss, & carons or srooersr retine from She use of the monitor or the meskine dao,
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7185

LS AT_Th_000 - 1104 301 0504 ¢ L0 LB

us 18445
rooonovo RADON/THORON MONITORING REFORT {{'ﬁ%
Issued by an Accredited Laboratory T :

Tha gobalaader nraden meaunament
107831-AL, 107830-ET

REFCHT MUMEER. REFORT RACE 3 (4 )
4813903:1
HNTES 5, LLC RESORT DETE FRINT C&TE
Wendy Palencia 01/112018 01/11/2018
Mailstop 1103 MEASUREMENT PERFORMED FOR
PO Box 5800 ROBERT ZIOCKE
1515 Eubarnk SE
Albuquerque MM 87183
United States
REFORT RECHVER[S)
NTESS,LLC

The analysis results are located on page 2 of this document.

Description of the measurement
The measurement was performed with closed radon/thoron alpha-track detectors.

Property address
AFRSCOC 618180 & 618001

Measurement method: closed alpha-track detector

The radon measurement was performed with a dosed alpha-track detector following the quality guidance given in EP& 402-R-35-01 2 The detector contziner

is manufactured from electrically conducting plastic. Through 2 small st (fileer) in the radon detecror, radon gas enters the detzctor but the diffusion dme is

long enough to prevent thoron gas from entering. Through holes covered by paper filkers in the thoron detector, both thoron and radon gas enter the detector.
The thoron concentration is calculated by subtracting the radon contribution in the thoron detector as measured with the radon detector. The track-detecting
marerial (film} inside the detectors are hit by alpha particles generaced by radon and thoron entering the detectors and the decay products formed from them.
On the film, alpha particles make small oracks which are enlarged through chemical etching and laver analyzed v owr proprietry Track-Etch methodology to de-
termine the radon and thoron exposures. Radonova Laboratories AB [FO. Box 6522, 3E-751 28 Uppzala. Sweden) is accredited [no. 148%) by SWEDAC to condwct
radon-gas measurements using chosed alpha-track detector method. The thoron measurement is not part of the acoredited measurement methods. The analysis
equipment is checked daily and the detectors are calibrated at regular incervals.

Measured radon and thoron concentrations

For each detector, the measured value of the radon and thoron concentration is given. The radon detector s marked with (R) after the detector number in the
result table and the thoron detector with (T). For each value an uncerainty assocated with the measurement to 2 5% confidence level also given. For example 2
measurement result of 4.0 £ 0.5 pCifl means that the radon and thoron concentration is most likely con@ined in the range 3.5-4.5 pCaf .

If the sare or end date of the measurement has not been provided, the radon and thoron concentration cannot be caloulaved. In swch cases, the ol exposure in
pCi*daysl will be reported.

Signature on the report
With the signature on the report. the person responsible for the analysis at Radonova Laborarories AB hereby certifies that the radon measurement procedures
follow the qualicy puldance in accordance with ERA 402-R-35-012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER — Radoraen lhe makea no warrarer of anee kind, ssoree or imolied, 20 recard o S use, cosrstion or snabrai of anr Badono Inc. monitor. Radonov Ine. scscficllr dachima imoled warrantiss of
mamchansablier ard finsar for 3 oarticubr curocas. Radonos Inc. o rot reacoraible for are dumacs, includine corssousnthl dumaces, to oersor or oroosrtr resuking fom the we of the monkor or e maultine de.
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T_TH_GH W10 ¢ 30170504/ J O LE

L

deOﬂOVO RADOMN/THORON MONITORING REFORT %ﬂ

= ]
A —— Issued by an Accredited Laboratory ",;rm_r,;
REPDAT HUMESR rzroRTRace 44 ) e
4813903:1
REPOAT DATE FRINT DATE
01/11/2018 011172018
Test results
Cretecror Sarcdace  Stop date Location Dietector comment Awg RadonThoron Total RadonThoron
Cona. pCirll Bxp pCi-days1
Q81385-8 (F) 1000272017 [011022018 |EN11 04 +-02 38416
6602254 (T) 10/0272017 [017022018 |EM11 <035 < 50
2782 ([E) 104022017 (01022018 |BMI2 < 0.4 <37
466355-5 (T) 104022017 (017022018 |BNI2 < 0.8 <74
GOTEE4- (F) 100272017 [017022018 |EN13 <04 <37
660542-1 (T) 100272017 [017022018 |BNI3 0.7 +-0.5 68 +- 41
TOLT73-4 (B 10022017 [017022018 |BENI4 0.5 +-02 41+-16
660127-2 (T) 10022017 [017022018 |EN14 0.6 +-05 55+-43
G6E252-0 () 1000272017 [017022018 |BNIS < 0.4 <37
4663820 (T) 100272017 |01022018 |BIN13 < 0.8 <74
T26753-7 (B 100022017 |01022018 |EN16 <04 =37
466387-8 (T) 100022017 (017022018 |EN16 <08 <4
THIE2T-6 (F) 10022017 [01/022018 |EN17 =04 =37
466408-2 (T) 10272017 [01022018 |EN17 08+~ 0.6 83 +/- 56
401376-2 (F) 10022017 (017022018 |(ENTB <04 <37
660238-7 (T) 100272017 (01022018 (RENTB <08 <74
Comment to the results
Tryzgve Ronngiist (Electronecally signed)
) N - Radonowva Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 500 Gahmuont Lne Suice 207 Westmant IL 60559
This rapert may only ba rapreducad in full, unless the ksuing laboratony has gven Telephone: 331 614.2300 E-mail: help(@radonova.com
prior written approval.
DISCLAIMER, - Rasaneva Ine makas na warrantr of amr kind, ssorwas == mel 2, az remrd £= the e, sosmsion or anabals of avr Radsnaa lne mentzs Fadzesv Incasesfoalr dhchims imated warmntiar of

masrchoeriabilitr and fireas for 2 carticuber oursoos. Redonova Inc. ie not: reoonsible for s darmacs, Includine conescuantial demarse, o cemons or srocersr reauftine from e use of the monitor or the isukine dai,

-12 -



Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)

February 14, 2018

SMO 2012-ARCOC (4:2012) CONTRACT LABORATORY AQP 9518
ANALYSIS REQUEST AND CHAIN OF CUSTODY
It Lab 1of2
Batch Mo, ARI/COC| 618227
Hame [ ] waste Characterization
aah Manager:  Robert Dok AMA
ank Mumber: Mlessed by COC Mo,
Orider. 1 rnﬂ-l
Coriract ho. B Sandis MEsmnal | shorsceies [ACoounts Payee | |
Tech Area: [P0, B 58000, MS0154
[ Muriing: |Ream: Site: W BTIES15
[ | Dapth Date/Tims  |Sampls|  Conlaines  |Preserv- [Collection Sampls Parmmater & Mathod
No. Sampile Location Detail m Cobected Matrin | Type | Volume | siive | Method | Type Reguersisd
103773 lnm lmm-m 9680167 NA | uzne 0956 | AF | N | oma | womE | C S [RADON
103774 |001  |RND/ Rapidos 2341345 wa | wzns w000 | AF | N | oma [wone| c | sa [Re0ON
103775 004 Igwm 3086337 MiA | 2B po08 | AF | N | omna | wome| © sa |raoon
103776 004 |mnum 1961110 M| w2ne 0914 | AF | N oM | momE | C SA IW
103777 |004 |w 3731726 NA | 1218 0019 | AF | N | oMa [ mome| C 34 [RavoN
103778 001 |RNG/ Rapidos 693878-1 Mia | w2ne 0923 | AF | N onMa [wmome| SA |'*""""'f""I
103779 |01 |RNT/ Rapidos 778752-6 NA | uane 0027 | AF | N | oNa [moME| C | SA |raoon
103780 |001  |RM&/ Rapidos 132850-0 NiA | w28 os40 | AF | N | ona [ NoME| C A [Racon
103781 001 |RNS9/ Rapidos 231209-8 Nid | 128 0048 | AF | N oma | momE | C sA |m
103782 |001  |RM10/ Rapides 7671369 MiA | vziie oes1 | AF | N OMA [NOME| C SA [m
Last Chain: [] ves 8 pacial Instructions/0C Requiramants:
Validation Req'd: Yes EDD ] Yes
[Background: Yes Tumnaround Tima 7 1 L«
E Yes TAT
Sample Hama £ Inl._| CompanyfOrganizaionPhone/Cell _|Sample Disposal Reeturn to Client Lab
Team |Daniele Michsl S 1/505-B45- T PORG06-219-T143 [Return Samples By:
|Mark 1/500-204- 3087 |Commanits:
Members [Mark Lyon L"ﬁl}is 'EH' :b{l{!?—
o 5. T [ o
Date | Tima P e — ; Dute Tima
Time 7 by g, Dnte T Time
Teme | Relinguished by v Org, Date__* 7 Tima
O Date Teme  [fe  |Recsied by O, Cimle Tirn
“Prios required for T and 18 day TAT




Review of MWL Radon-in-Air Data
4" Quarter CY 2017 (October - December 2017)

February 14, 2018

SMO 2012-ARCOC (4-2012) cu NTRA.GT LA.BDRATDRY AQP 9516
ANALYSIS REQUEST AND CHAIN OF CUSTODY (Continuation)
e2o0f2
ARICOC 618227
Project Mamse: MWL RADON MONITORIN ProjectTask Manager: Robert Fisck ProjectiTask No.: 195122.10.11.08
Tech Area:
Building: Room: Lab use
Dapth Date/Time Sample Container Prasery- (Collection Sample Parameter & Mathod Lab
Sample No. |Fraction Sample Location Detail (¥ Collactad Matrix | Type | Volume | ative | Method | Type Requested Sampls ID
103783 (001 [RN11/ Rapidos 1283201-8 NA | e e AF M OMNA | NONE c ga [RADON
103784 001 RN12/ Rapidos 234218-6 MiA | 15218 1015 AF M 0 NA MONE G sA |RADON
103785 (001 RN13/ Rapidos 673879-3 MiA | 172118 10:24 AF M 0 NA MNONE C s4  [RADON
103786 |001  |RNi4/ Rapidos 7723174 NiA | 1i2nE 1ozs | AF N ONA | nonE C sa  |RADON
103787 |001  |RN1S/ Rapidos 109531-4 WA | 1218 w20 | AF | N | oNA | nonE| C© SA_|RADON
103788 |001  |RN16/ Rapidos 163067-2 NIA | 1218 000 AF N OMA | NOME c ga |RADON
103789 001 RHN17! Rapldos 251872-8 WA | 172018 03,32 AF M 0 A, MOME C sa  [RADON
103790 001 |RNTB/ Rapidos oCres H*{* NA | 128 osoo | AF | N | oNa | none| C© SA |RADON
|Recipient Initials
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Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

g7185

LS _ET_BE 001 =W 1000 300 0504 ¢ O LB

us 18445
RADON MONITORING REPORT .
rOdonOVO Issued by an Accredited Laboratory {‘::{#\5

The gheballeader inrodon meosrement
107831-AL, 107830-ET

REFCHT MUEER, REFORTRACE [ (4 )
45813904:3
NTESS,LLC REFORT CATE FRINT DATE
Wendy Palencia 0172272018 01/22/2018
Mailstop 1103 MEASUREMENT PEREDRMED FOR.
PO Box 5800
1515 Eubank SE
Albuquergue MM 87185
Umted States
REFORT RECEVER[S)
NTESS, LLC

The analysis results are located on page 2 of this document.

Description of the measurement

The measurement was performed with a2 closed high-sensitivity alpha-track detector.

The detector(s) armved to Radonova Laboratones AB 01/04/2018 . Thev were measured 01/10/2018 .
Property data and address

ARNCOC 618227
Transit Detector 1:
Transit Detector 1:
Transit Detector 3:

Measurement mechod: cdlosed alpha-track high sensitivicy detector

The radon measurement was performed with a dosed alpha-track detector following the quality assurance puidance given in ERA 402-R-35-01L

The detector contziner is manufactured from electrically conducting plastic. Through a small slic (filter). radon gas enters the detector. The orack-derecting
marerial (film) inside the detector is hit by alpha particles pererated by the radon entering the com@iner and the decay products formed from it On the film, the
alpha partcles make small tracks which are enlarged through chemical ecching and lter counted in a2 microscope in order oo determine the radon exposure.
Transit detectors are used for the return defivery of the high-sensitvity detectors in order to make 2 more acourate backgrownd subtraction.

Radonova Laboratories AB is accredited [no. 1487) by SWEDAC to conduct radon-gas measurements using the closed alpha-orack detector method, The analysis
equipment is checked daily and the detectors are calibrated at regular incervals.
MRFF Licenses: 107831 AL, 107830 T

Measured radon concentrations

For each detector, the measured value of the radon concentration is given. For each value an uncerminty assocared with the measurement o a 95% confidence
lewel also given. For example 2 measurement result of 4.0 05 pCil means dhat the radon concentration is most likefy contained in the range 3.5-4.5 pCafl .

I the start or end date of the measurement has not been provided, the radon concentration cannot be caboulated. In swch cases, the toml exposwre in pCitdaysl
will be reported.

More information about radon measurements and mitigation can be found in the AARST and EFA publications:

- AMSIAARST Protocol for Conducting Measurements of Radon and Radon-Decay Products in Schools and Larpe Buildings
- AMSIAARST Protocol for Conducting Radon and Radon Decay Froduct Measurements in Muldfamily Bulldings.

. AMSIUAARST Radon Mitsgaton Standards for Schools and Large Buildings.

. AMSIUAARET Radon Mitgadon Standards for Multfamily Buildings.

. EPA Radon Measurements in Schoods, EPA 402-R-92-014, uly 1993,

. A Citizen's Guide to Radon

. Home Bauyer’s and Seller’s Gudie to Radon

. Corsumer s Gudie to Radon Reduction

For more information about the interprecton of your test results or about other radon relaced issues we suggest contacting your sate radon office.

Signature on the report
With the signature on the report. the person responsible for the radon analysis at Radonowa Laboratories AB hereby certifies that the measurement procedures
follows the guidance in accordance with EFA 402-R-95-012 and that the demands from SWEDALC are fulfilled.

DISCLAIMER — Radonoe Inc. makes ra warmaner of anr kind, ssorees or imclied, 20 recerd 8o S use, cosmation or snabai of anr Radonoe e monitor. Radonov Ine. ssscifiallr diochim imoled warranties of
marcharsablier and fineaz for 3 oarsiculbr curcoas. Radonoe lhe. o rot reacoraibls for anr dumaes, Includine corssousnthl dumasae, o psrmon or oroosrtr rasukine fom the we of e monkor or S redtine daes
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Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

QOONOVQO RADON MONITORING REPORT i
e chipallader i mdon mecs.rement Issued by an Accredited Laboratory ",.fm_r;
REPOAT NUMESR repoRTRACE 2(4 ) i
48139043
REPCAT DATE PRINT DATE
01/222018 01/22/2018
Test results
Dretector  Smrodace Stop date Location Dretector comment Location type  Awvg Radon Toml Radon
Conc. pCil Exp pCi-days
Q689167 | 1040272017 (0102201 (ENW1 045 =011 41=11
2341345 | 10022017 01027018 |BN2 027 =009 M=2
308633-7 | 10022017 |01LA02201E B3 043 =011 =11
1961110 | 10022017 010272018 [BI4 038 =011 3511
3731726 | 10022017 |0LADL201E |BIN3 027 =009 24=0
G93878-1 | 10/0272017 | 0102018 |BNG 032 =011 0=11
TIB752-6 | 10022017 |0L02MIE BT 035 =011 3211
o
E_:l 132850-0 | 10022017 010218 |BNEB 032 =011 ;=11
z
g
E 231209-8 | 100272017 | 0102018 |BIND 027 =009 M=2
B
5-' TET139-0 | 100272017 (01022018 |BM10 0.4 =009 23=9
1
5
=
Comment to the results
Detector 207881-4 (BNTB) was delivered in March 2017 compared to the other detectors which were delivered in September 2017,
The unnsal lngh ENTB value might be explained if the exposure of that detector was started at delivery This report replaces
4813904:1. Feason: new or commected measurement information has been recerved.
This report replaces 48139042, Reason: new or corrected measurement information has been recerved.
Tryvggve Romngvist (Electromically signed)
. N - Radonova Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 500 Dzkmeant Lane Suits 207, Wessmont IL £0553
This rapert may only ba raproduced in full, unlass the lssuing lsboratory has gteen Telephore: 33 1.614.2200 E-mail: helpi@radonova.com
prior written approval.
DHSCLAMER. - Fasonza Ina. makss na warranty of anr kind asnraas or maled, ax recard b= the s, soermsisn or anabniz ofanr Fadenzva lne mantes Radensva ne.ssesfalr dhclums imebed warmantias of

masrchuriabibitr and fensas for 2 carticuber ourcoas. Redonova Inc. iz not reoonsdible for arr damaes, Includine conscusntial damarss. o carons o srooertr reaulting from She use of the monitor or the meskine dai,
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Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

7185

WE_ET_R_001 2% |10/ 201 20504/ |2 LB

us 18445
RADON MONITORING REPORT .-
rOdonovo Issued by an Accredited Laboratory $«:€'F\5

The gleballeader nradon meaoarement
107831-AL, 107830-RT

REFCHT MUMEER. REFORT RACE  3(4 )
4813904:3
NTESS, LLC REFOHT DATE PRINT DATE
Wendy Palencia 01/222018 01/22/2018
Mailstop 1103 MEATUREMENT PERFOAMED FOR.
PO Box 5800
1515 Eubank SE
Albuquerque MM 37183
Umted States
REFORT FECHVER[S)
NTESS,LLC

The analysis results are located on page 2 of this document.

Description of the measurement

The measurement was performed with a2 closed high-sensttivity alpha-track detector.

The detector(s) amved to Eadonova Laboratonies AB 01/04/2018 . They were measured 01/10:2018 .
Property data and address

AR/COC 618227
Transzit Detector 1:
Transzit Detector 1:
Transzit Detector 3:

Measurement method: closed alpha-track high sensitivicy detector

The radon measurement was performed with a dosed alpha-track detector following the quality assurance puidance geen in EFA 402-R-35-012

The detector contziner is manufactured from electrically conducting plastc. Through a small slic (fifter). radon gas enters the decector.The rack-detecting
marerial {film} inside the detector is hit by alpha particles generated by the radon entering the con@iner and the decay produwcts formed from it On the film, the
alpha particles make small tracks which are enfarped through chemical ecching and later counted in 2 microscope in order o determine the radon exposure.
Transit detectors are used for the return defivery of the high-sensitivity detectors in order to makes 2 more acourate background subtraction.

Radonova Laboratories AB is accredited (no. 1489) by SWEDAC to conduct radon-gas measurements using the closed alpha-track detecror method. The analysis
equipment is checked daily and the decectors are calibrated at regular incervals.
MAFPF Licenses: 107831 AL, 107830 RT

Measured radon concentrations

For each detector, the measured value of the radon concentration is given. For each value an uncerminty assocared with the measurement o a 95% confidence
level also given. For example 2 measurement resulc of 4.0 0.5 pCifl means dat the radon concentration is most likefy contained in the range 3.5-4.5 pCil .

If the stare or end date of the measurement has not been provided, the radon concentration cannot be caboulated. In such cases, the toml exposwre in pCitdaysl
will be reporoed.

More information about radon measurements and mitigation can be found in the AARST and EPA publications:

. AMSIAARST Protocol for Conducting Measurements of Radon and Radon-Crecay Products in Schools and Larpe Buildings
- AMSIAARST Protocol for Conducting Radon and Radon Decay Froduct Measurements in Muldfamily Buildings.

. AMSIAARST Radon Miimton Smndards for Schools and Large Buildings.

. AMSIAARET Radon Miimton Smndards for Multfamily Buildings.

. EFA Radon Measurements in Schools, EFA 402-R-92-014, uly 1993,

. A Citizen's Guide to Radon

. Home Bauyer’s and Seller’s Gudie to Radon

. Consumer s Gudie to Radon Reduction

For more information about the interprecton of your test results or about other radon relaced isswes we suggest contacting your st radon office.

Signature on the report
With the signature on the report. the person responsible for the radon analysis at Radonowa Laboratories AB hereby certifies that the measurement procedures
follows the guidance in accordance with EFA 402-R-25-012 and that the demands from SWEDAC are fulfilled.

DISCLAIMER — Radorae lre makea o warmangr of aree kind, ssoree or imoled, 20 recard 20 St use, cosmstion or snabai of anr Radonoe lhe.monitor. Radonovs Inc soecficllr duchima imobed warranties of
marcharsabllier ard Sinsar for » carsiculbr curcons. Radonae e i not reascraible for anr dumacs, includine conssousnthl dunacer, o persorm or oroosrtr resulking fom the we of She monkor or fa raultine dee.

-1/ -



Review of MWL Radon-in-Air Data
4™ Quarter CY 2017 (October - December 2017)
February 14, 2018

[QO0ONOVQ RADON MONITORING REPORT .t

Issued by an Accredited Laboratory

LT

Thee ool lecder in mdon mecsurerment [
REPOAT HUMEER rzorTRacE 44 ) w
4813904.3
REPCAT DATE PRINT DATE
01/2272018 01/22/2018
Test results
Detector  Sorodace Stop date Location Drerector comment Location type  Awg Radon Toml Radon
Conc. pCil Exp pCi-days/
120301-8 | 10/0272017 (01022018 |BN11 030 =011 2811
234218-6 | 10/0272017 (01022018 |BNI12 043 =011 =11
§73879-3 | 100272017 [01022018 |BN13 038 =011 33=11
1723174 | 10/0272017 (01022018 |BN14 030 =011 2811
163067-2 | 10/0272017 [01A0X2018 |BN1G 041 =011 3711
251872-8 | 100272017 [01A0L2018 |BM1T 027 =011 26=11
2078814 | 10022017 (01022018 |BNTB 13 =019 122=18
o |
'-:_E'. 1905314 | 100272017 (01022018 |BN1S 030 =011 2B=11
I
¥
A
¥
5
=
Comment to the results
Detector 207831-4 (RNTB) was delivered in March 2017 compared to the other detectors which were delivered in September 2017.
The unnsal ligh ENTB value might be explamed if the exposure of that detector was started at delivery This report replaces
4813904:1. Feason: new or comected measurement information has been recerved.
This report replaces 4813904:2. Feason: new or comrected measurement information has been recerved.
Trvgeve Ronngvist (Electromeally signed)
) a - Radonova Inc.
Signature Radonova Laboratories AB Laboratory Measurement Specialist 500 Dzkmont Lane Suits 207, Wassmant 1L E055%
This rapert may only ba rapreduced in full, unlass the issuing l3boratory has ghven Telephore: 331.614.2300 E-mail: help(@radonova.com
prior writtan approval.
DHECLAMER, - Fasonzva Ina. makss na warrants of ar kind ansrsas 2 imelad, o ramrd £ the s, sosnsian or arabais of anr Fadenzva Ine mantes Radenava Inc.ssesfialy disluma imsied warranties of

masrchartabilir and fensaa for 2 carticuber cursoss. Redonova Ire e not reoonsible for anr damacs, Includine consscusniial damacss. o cerons or sroosrsy mauftine from She use of the manitor o the meskine dai,
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Review of MWL Radon-in-Air Data
4" Quarter CY 2017 (October - December 2017)
February 14, 2018
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Figure 1. Location of Radon Detectors at the MWL
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LTS RDN-2012-001 (3-2017)

Signature:, 7&71@’@&4

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

FOP 14-03

Activity (check all that apply):

Name: Robert Ziock Deployment [ Collection

Name: Danielle Michel Signatur(j oo \\ \\ Ju_ \\J [21 Deployment Ijlé-llectionr

ARCOJ(’D\}:#LE;LB 1LE?(/)ES . Detecto/r adtrack2 \/Q@lMdLN
O Number | Numper | Toostor | o | "rme | “Cpe | “rene Commeats

TeHeta103638 | mv [ [8ESaar] 12he |mor [Noe
we2e|103639 | RN2 i | [ 1000 [pene
lgez-6| 103640 RN3 0843 ‘ F1o& || e

5031 bo-2 | 103641 N4 H8SD O7 4 |pusee
18343-2/103642 | RN Lesy A1 sz

Loascy-k| 103643 Kne aFGaR 0923 |yms
ISers(-3103644 | RV e | | |09 e

ABI084-| 103645 RN8 O3 ( 4D |wense

oz 332-7) | 103646 Ko N2 / O 14 |none
0u243.3|103647 | Rw10 0730 | | oSl |uae

98385 -5(103648 | RN Lot ‘ (otl |wene

ooonze 2 |103649 | RND2 o (1S W F

es3g g4 103650 RN13 |02~ (02 e

1e333-4 | 103651 R (32 lea 2 hune

emosa-o| 103652 | RNIS ot oo [P A aing

326352-73/ 103653 Ko O350 0T Juene

nean. . |103654 | m7 ud || leszaliss

41v%-9 103655 | R NA W o500 e

Additional Comments:

Original to: Mixed Waste Landfill Operating Record

Copy to: SNL/NM Records Center

IMPORTANT NOTICE:

on the Sandia Restricted Network, 4100 Controlled Documents home page.

A printed copy of this document may not be the document currently in effect. The official version is located




LTS RDN-2012-001 (3-2017)

Name: Robert Ziock

Name: Danielle Michel

‘Mo.r-\l_ L0
ARCOC #: 61800

Slgnature

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

— G

FOP 14-03

Activity (check all that apply):

4 Deployment
\ \( \ﬂ oy LM 2 Deployment

Detector T;% oron

[ Collection

E’(ollection
Adllet o~

D Number | Numper | Toenior | et | Deppovment || Coleetion | Coflection Comments
{565 23103050 | ™ o[z [SESEL[2)€ |eqsl e

L0 1-7 | 103051 K2 NS | licoo we
o -4[103052 | RN oeu3 | | oo [ime
Miedg-9 |103083 | R cesd | | (o9t iene
Moz | | 103054 RNS 0es+ 0A14 W OAE
bend= 2-(| 103055 RNG 003 05973 [Mone
LSO~ | 103056 kN7 OI0E (ﬂ S I
2344103057 | R J 63 ST4D |uwene
46393 -2| 103058 RN I o9 26 \ S |wusnz
Lewg 2t | 103059 RN10 | 093D OIS fwsee

O OIS 4 103060 RN D0 Y1 T
42| 103061 RNI2 150 1S e
leeosaz-2 [ 103062 | RNi3 (612 lood |y e
(Lo29-2.[103063 | RNi4 N (02 | o
41pze2-9) |103064 | RNIS oS T A
{388 103065 | RNI6 08> C500 [UsE
Ydosz- [103066 | RN17 633 /S22 [nse e
Lls232-3 103067 | ®Nts |\, A Vo osod e

Additional Comments:

Original to: Mixed Waste Landfill Operating Record

Copy to: SNL/NM Records Center

IMPORTANT NOTICE:

on the Sandia Restricted Network, 4100 Controlled Documents home page.

A printed copy of this document may not be the document currently in effect. The official version is located




LTS RDN-2012-001 (3-2017) FOP 14-03

Mixed Waste Landfill
Radon Detector Deployment / Collection Form

e bt Zock gt /%/f G it ey
Name: Danielle Michel Slgnatu:rec;@ Le r\l \/\1 (_\LL\ @ Deployment E{ollectionl
ARCOMSZ%?%W Detect% mﬁos e d- o
D Namber | Nember | Loosior | oo | "Prie | bt | T Comments
e b 103778 | o o[ [8e2a )i [ease |27
5z 3| 103774 | ®w o L1 oD s
Soees-3 103775 | R 0843 00 € |vare
Ge11-9 (103776 | R Yl 0t |pspe
233132-6(103777 | R ESS O [wwe
lL9zs3e-([103778 | RN 0962 0923 |wone
Tens 24 103779 RN 0oE 923 |umne
1228509 | 103780 KNe 0TS | 0740 |nens
23(265-.| 103781 e | ~2¢ | | 846 [Wsne
E3129-9 103782 RN10 K S 3D ) Dc?g ( ACUE
12930 -2 | 103783 R | NP 1‘. £ Ag A T
p3dole-L 103784 S 100 1 1015 [lspé
t12e19-3/103785 RN13 DI \ o2/ | s
3123 -4-|103786 | RN -'L%f;z‘ﬁ’ oz WISPE
Aoszi-4- [103787 | RN = 05D [T
L300-7 103788 | RIS 0830 010D | e
Lsyen -a| 103789 RN17 3 1A L9132 e
20314 | 103790 RNTB v o | NA W 090D |nsne

Additional Comments:

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No.618001 & 618180 Analytical Lab Radonova SDG No. 4813903-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided N/A
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided N/A
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7

ARCOC No. 618001 & 618180



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

N/A

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

N/A

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

N/A

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

30f7

ARCOC No. 618001 & 618180



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete N/A
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 618001 & 618180



SMO0-2012-CVR (11-2013) SMO-05-03

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Wendy Palencia Date: 02-06-2018 12:51:00

Closed by: Wendy Palencia Date: 02-06-2018 12:51:00

7of7 ARCOC No. 618001 & 618180



SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Radon Monitoring Project/Task No. 195122_10.11.08
ARCOC No. 618227 Analytical Lab Radonova SDG No. 4813904-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No
1.1 All items on ARCOC complete - data entry clerk initialed and X
dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 | Lab sample number(s) provided and SNL sample number(s) X Detector number on ARCOC for RN15 was 109531-4, but the actual
cross referenced and correct detector was 190531-4. Detector number on ARCOC for RN11 was
1293201-8, but the actual detector was 129301-8.
1.7 | Date samples received X
1.8 Condition upon receipt information provided X

10of7



SMO0-2012-CVR (11-2013)

2.0 Analytical Laboratory Report

SMO-05-03

Line Complete? )
Item If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, N/A
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided N/A
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided N/A
2.14 | Allrequested result and TIC (if requested) data provided X

20f7
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SMO0-2012-CVR (11-2013) SMO-05-03

3.0 Data Quality Evaluation

Line

No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis

3.1 Are reporting units appropriate for the matrix and meet X
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2 | Quantitation limit met for all samples N/A

3.3 | Accuracy N/A
a) Laboratory control sample accuracy reported and met for all
samples

b) Surrogate data reported and met for all organic samples N/A
analyzed by a gas chromatography technique

c) Matrix spike recovery data reported and met N/A

3.4 Precision N/A
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

b) Matrix spike duplicate RPD data reported and met for all N/A
organic samples

3.5 Blank data N/A
a) Method or reagent blank data reported and met for all
samples

3of7 ARCOC No. 618227



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
b) Sampling blank (e.qg., field, trip, and equipment) data X | Radon detected on RNTB
reported and met
3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- N/A
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete N/A
3.9 | Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Item Yes | No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
d) Internal standard performance data provided N/A
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
50f 7 ARCOC No. 618227



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments
No.
c) CRI provided N/A
d) Internal standard performance data provided N/A
e) Chlorine isotope ratios provided (perchlorate only) N/A
f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) ICP interference check sample data provided N/A
d) ICP serial dilution provided N/A
e) Instrument run logs provided N/A
4.6 Radiochemistry and General Chemistry N/A
a) Instrument run logs provided
5.0 Data Anomaly Report
Line
Iltem Yes| No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 Verification or reanalysis requested from lab N/A

6 of 7
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SMO0-2012-CVR (11-2013) SMO-05-03

Line

Iltem Yes| No If no, explain
No.

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. ¢ Yes € No

Reviewed by: Wendy Palencia Date: 02-06-2018 13:26:00

Closed by: Wendy Palencia Date: 02-06-2018 13:26:00

7of7 ARCOC No. 618227



LTS RDN-2012-003 (3-2017) FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

Name: m 7 IQ[( L\‘{ ? /J Signature: ”/M;é&&\
Date of Inspection:/l/ oV, 02 , jﬁ/ vl

Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon
detector; radon detector enclosure and internal attachment components.

Location . . Action Required -
(Note any action required and date resolved, otherwise note “None”)

B None.

N2 Mouve.

RN3 Noye

R Naoue.

RNS Nowe.

e Noue.

RN7 None

RNS Mone

RN9 Nownel

RN10 ,MO me

RN11 MNowna.

RN12 A ome

D ANowne.

R Nowne.
B None

RN16 /t/pn .
RN17 _/U one

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-003 (3-2017) FOP 14-03

Mixed Waste Landfill Radon Monitoring Location Supplemental Inspection Form

=
i
i

~ ; . 4 2
el Wkl T ) My W ) )
Name:| % 154 C_IIF \»\) (--\Af_\ ;\kb Fad & LV}M Signature: \bk,’ \"\r’b\ \i /I(L&/t/vz A

= \ [N e 7 7 7/ : .
-/ | / i/ ‘{."
Date of Inspection: i LA 5)-
| I
Inspection parameters: Identification labeling; mounting bracket and stainless steel clamp and post; radon

detector; radon detector enclosure and internal attachment components.

Location ] _ Action Required .
(Note any action required and date resolved, otherwise note “None”)
K r \.rf\, S
Rz N oL
RN3 A : -

RN6

A ==
RN7

) AU
RN8 e &

S INEIT S

RN10 IJ )
o [Ny o
O T
RN [ ] A
RN14 N

R | Jone
RN16 ;\I AT
17| Nesys

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

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, 4100 Controlled Documents home page.



LTS RDN-2012-002 (3-2017) FOP 14-03
Mixed Waste Landfill
Radon Detector Collection Inspection Form
[ - “a T T f
Nam@ Ay E k (€ \;\‘\f \K;‘ ] Slgnaturc;L T [5_.‘3 \NAAV.E L‘ > (
¢ ) —~ W/ L
Collection Date: | {@_h{? Detector Type: K o /| J.r.i—;_{‘ £ 2~
| -
Radon Monitoring Frequency: [ Quarterly Iﬂé’miannually [ Annually
Parameter Action ReA::':Oe:; at
Radon Monitoring Location Inspection Parameters Inspected Required cha tion
(Yes or No) | (Yes or No) Numbers

A. Monitoring location identification labeling.

S

ND

B. Radon detector condition.

\Ees

~No

C. Radon detector enclosure securely fastened (mounting bracket and
stainless steel clamp) to post (fence or free standing).

NES

ND

D. Radon detector enclosure and internal attachment components.

NES

ND

E. Radon detector enclosure interior clean of debris (dirt, insects,
spider webs, etc.).

YES

NO

Radon Monitoring Detectors Inspection Parameters

F. Condition of radon detector at time of collection.

YES

Nl

IMPORTANT NOTICE:

Page 1 of 2

A printed copy of this document may not be the document currently in effect. The official
version is located on the Sandia Restricted Network, 4100 Controlled Documents home page.




LTS RDN-2012-002 (3-2017) FOP 14-03
Mixed Waste Landfill
Radon Detector Collection Inspection Form
. Action Required
Location . . . w ”
(Note any action required and date resolved, otherwise note “None”)
RN1 ~
Wi
RN2 —
LG Y=
RN3
RN4 —
Wisns
RNS —
W
RN6 -
VN
RN7 -
Vonwr
RNS i B )
R:E}hm;’ ’ ;.I\o&?\& O OG5S 0w )\LL
RN9 . V
Wisax.
RN10 .
NSNS
RN11 : =
\/‘*-@\PL
RNi2 -
VaSwn,
RN13 —
Wi
RN14 —
VAT
RN15 e ] . S i ) i .'
8L an oA, ’;-l"-kcdsg o OSSO k\s(»a lols wast 1 5en(~ wodd As g
RN16 e :
AYAE SYTAS O
RN17 B
VLANE

Original to: Mixed Waste Landfill Operating Record
Copy to: SNL/NM Records Center

-.f_cg.“[

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, 4100 Controlled Documents home page.
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ANNEX B

Mixed Waste Landfill
Surface Soil Tritium and Biota Monitoring Forms and Reports

April 2017-March 2018

Data Evaluation Memo
Data Validation Reports

Contract Verification Reviews



@ Sandia National Laboratories

Operated for the U.S. Department of Energy by
Sandia Corporation

Albuquerque, New Mexico 87185-

date:  October 4, 2017

rt Ziock (641), and Bonnie Little (631)

v
K L,

N A A A

. Mike Mitchell (8854), Robe
rom:  Kelly Green (6283)
subject:  Review of Tritium-in-Soil Results for LTMMP Monitoring at the Mixed Waste Landfill

The purpose of this memo is to document my review of the tritium-in-soil monitoring data results for the
8/30/17 sample event.

Summary of Tritium Results (EPA Method 906.0%)
Mixed Waste Landfill Surface Soil Monitoring
August 30, 2017

Sample Result Percent Soil Laboratory Validation Trigger Level
Location (pCi/L) Moisture Qualifier Qualifier (pCi/L)

MWL TS-2NW 99.8 + 263 6.96 U BD, FR3

MWL TS-2SW 51.8 + 133 8.61 U BD, FR3

MWL TS2SW | 195 + 141 9.28 u BD, FR3 20,000

(Duplicate)

MWL TS-2SE 201 + 140 8.83 U BD, FR3

MWL TS-2NE 191 + 141 6.88 U BD, FR3

Notes:

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

BD = Result is below the MDA.

EPA = U.S. Environmental Protection Agency.

FR3 Result is < the MDA / MDL or < the 2-G TPU (reason code).
MDA = Minimum detectable activity.

MDL = Method detection limit.

MWL = Mixed Waste Landfill.

pCi/L = Picocuries per liter.

TPU = Total Propagated Uncertainty.

U = Analyzed for but undetected.

These results are slightly higher than the August 2016 monitoring data (MWL Annual LTMM Report,
June 2017) which ranged from 28.3 pCi/L to 151 pCi/L and are far below the Mixed Waste Landfill
(MWL) Long-Term Monitoring and Maintenance Plan (LTMMP) trigger level of 20,000 pCi/L. The
results are also consistent with historic monitoring data collected at the MWL as part of the routine
Terrestrial Surveillance Program where the data collected between 2000 and 2014 ranged from 182
pCi/L (“not detected, or “U” qualified) to 6140 pCi/L.

I recommend results be presented in tabular form and be evaluated relative to the historic data set and
the LTMMP trigger level of 20,000 pCi/L. If the tritium flux from the disposal areas increases in the
future due to changing conditions, they will be detected, compared to the trigger level, and reported
appropriately.

cc: CFRC

Exceptional Service in the National Interest



Revised Memorandum

Date: October 26, 2017

To: File

From: Mary Donivan

Subject: Radiochemical Data Review and Validation — SNL

Site: MWL Surface Soil Monitoring
ARCOC: 617998

SDG: 431847

Laboratory: GEL

Project/Task: 195122.10.11.08
Analysis: RAD

ANALYTICAL QUALITY tASSDBIATEE, IND.

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

www.againc.net

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. This

validation was performed according to SNL/NM SMO Procedure AOP 00-03 Rev 5.

Summary

Five soil samples were prepared and analyzed with approved procedures using method EPA 906.0 modified
(tritium) [GL-RAD-A-002]. Problems were identified with the data package that resulted in the

qualification of data.

1. All sample results were either < the associated 2-sigma TPU or < the associated MDA and will be

qualified BD,FR3.

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

Holding Times and Preservation

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

Quantification

All quantification criteria were met except as noted above in the Summary section.
Calibration
The case narratives stated that the instruments used were properly calibrated.

Blanks



No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.

Tracer/Carrier Recovery

Tracers or carriers were not required for this method.

Matrix Spike (MS)

The MS met all QC acceptance criteria.

Laboratory Replicate

All replicate error ratio acceptance criteria were met.

Laboratory Control Sample (LCS)

The LCS recovery met QC acceptance criteria,

Detection Limits/Dilutions

The samples were not diluted. The required detection limits were met.

Other QC

One set of field duplicates was submitted. There are no “required” review criteria for field duplicate
analyses comparability; no data will be qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: Linda Thal Level: | Date: 10/02 and 10/27/17




Sample Findings Summary

AR/COC: 617998 Page1of1
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
GL-RAD-A-002
103318-001/MWL TS-2NW Tritium (10028-17-8) BD, FR3
103319-001/MWL TS-2SW Tritium (10028-17-8) BD, FR3
103320-001/MWL TS-2SE Tritium (10028-17-8) BD, FR3
103321-001/MWL TS-2NE Tritium (10028-17-8) BD, FR3
103322-001/MWL TS-2SW Tritium (10028-17-8) BD, FR3

All other analvses met QC acceptance criteria; no further data should be qualified.
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Sandia Data Validation Summary Worksheet

ARCOCH#: 617998 Site/Project: MWL Surface Soil Monitoring Validation Date: 10/02/2017 and
10/26/2017
SDG #: 431847 Laboratory: GEL Laboratories, LLC Validator: Mary Donivan
Matrix: Soil # of Samples: 5 CVR present: Yes
ARCOC(s) present: Yes Sample Container Integrity: OK
Analysis Type:
] Organic [ ] Metals [ ] Genchem X Rad
Requested Analyses Not Reported
Client Sample ID Lab Sample ID Analysis Comments
None
Hold Time/Preservation Outliers
q . Collection Preparation Analysis Analysis Analysis
Client Sample ID Lab Sample ID Analysis Pres. Date Date Date <X HT >2X HT
None

Comments: Collected: 08/30/2017

Per client request, sample 431847001 (103318-001) was recounted with a longer count time in order to meet the required critical level.

Validated by:

M ..'.-:_E?.z (74? _Tz)#}-y(_,c-r P S

Revised 7/2015



Sandia Radiochemistry Worksheet

Page 1 of 1

ARCOC #(s): 617998

SDG #: 431847

Matrix: Soil

Laboratory Sample IDs: see below

Method/Batch#s: ASTM D 2216 (Modified) %omoisture/GL-RAD-A-002(tritium)/1697555/1698009 Samples 431847001 through -005

Method/Batch#s:
Method/Batch#s:
Method/Batch#s:
Analyte Control | Control | Method | X Blank LCS MS MSD M8/ Lab
] or 2 Q0 2 MSD Rep.
(outliers) Freq. Eval. Blank 5X MDC %oR %R %oR RER RER
None
Tracer/Carrier Recovery Outliers
Sample ID Tracer/Carrier | %R Sample ID Tracer/Carrier | %R Sample ID Tracer/Carrier | %R
NA

Comments: HTs OK; Dup/MS on sample -001
MB, Dup and samples -001 through -005 were recounted due to high MDAsS, recounts reported.
Sample -001 was recounted again with a longer count time in order to meet the critical level and this was reported in the revised report.

Revised 7/2015




TS 10 G abfed

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

Internal Lab , Page 1of 1
BatchNo. 4/ ///0 SMO Use AR/CQOC 617998
Project Name: ° MWL SURFACE SOIL MOND o2 SMO Authorization: =i=mm o5 St [ | waste Characterization
Project/Task Manager: Robert Ziock SMO Contact Phone: - D RMA , 7
Project/Task Number:  195122.10.11.08 Wendy Palencia/505-844-3132 [] Released by COC No. A [ A4 £
Service Order: CF426-17 Send Report to SMO: 1740 Celsius
o L o8 Stephanie Montafio/505.284.2553 Bill to: Sandia National Laboratories {Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154 7
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method ‘
Sample No. |Fraction Sample Location Detail {ft) Collected Matrix | Type | Volume ative | Method | Type Requested
103318 |001  |MWL TS-2NW NA |3 (3] 30D soi | P | 2aL | Nee | G SA _|TRITIUM (EPA 506)
103319 {001  |MWL TS-2SW N/A 0O33%30|soL| P 2x1L | None G SA |TRITIUM (EPA 906)
103320 {001  |MWL TS-2SE N/A G R4 solL| P 2x1L | None G SA |TRITIUM (EPA 906)
103321 {001 |MWL TS-2NE N/A NIYS [sol P 2x1L | None G sA  |TRITIUM (EPA 906)
103322 {001  |MWL TS-2SW N/A \/ 033% |soL| P 2x1L | None G py |TRITIUM(EPA 906)
Last Chain: [ ] Yes Special Instructions/QC Requirements:
Validation Req'd: 7] Yes EDD Yes
Background: L] Yes Turnaround Time []7-Day* [ ] 15-Day* [v 30-Day
Confirmatory: L] Yes QCinits:  |Negotiated TAT [
Sample Name R - Signature . Init. Company/Organization/Phone/Cell  |Sample Disposal t Return to Client Disposal by Lab
Team |Danielle Michel | (D X M a3 [ AL [SNL/0641/505-845-7706 Return Samples By:
T : == PV ) :
Members« Comments:
IR .
Relmqutshed byi Py ‘\ i ,\E\ F\ jﬂd p% Org. L. 4.1  Datec f@fﬁ:‘; Time (~ 3¢5 £_ |Relinguished by Org. Date Time
Received by~ - Org.¢ é 43 Datey } i "}T:me Is) $§{s Received by Org. Date Time
Relinguished by ?\3-% : e s -~ Org.{} 671 Date5§ 40 577 Time ¥ 1.y |Relinquished by Org. Date Time
Received by j%'ﬂ — Org. Date 8 [&1/17 Time 7.4S |Received by Org. Date Time

r confirmation with SMO required for 7 and 15 day TAT




SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Ziock Project Name MWL Surface Soil Monitoring Project/Task No. 195122/10.11.08
ARCOC No. 617998 Analytical Lab GWL SDG No. 431847
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, X
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided X
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported N/A
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided X
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7

ARCOC No. 617998



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No Iltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet X
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data
3.2 | Quantitation limit met for all samples X
3.3 | Accuracy X
a) Laboratory control sample accuracy reported and met for all
samples
b) Surrogate data reported and met for all organic samples N/A
analyzed by a gas chromatography technique
c) Matrix spike recovery data reported and met X
3.4 Precision X
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples
b) Matrix spike duplicate RPD data reported and met for all N/A
organic samples
3.5 | Blank data X
a) Method or reagent blank data reported and met for all
samples
b) Sampling blank (e.g., field, trip, and equipment) data N/A
reported and met
30f7 ARCOC No. 617998



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- X
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7

ARCOC No. 617998



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A

50f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

e) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry X

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6 of 7 ARCOC No. 617998



SMO0-2012-CVR (11-2013) SMO-05-03

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Mark L Lyon Date: 10-31-2017 09:02:00

Closed by: Mark L Lyon Date: 10-31-2017 09:02:00

7of7 ARCOC No. 617998



Mixed Waste Landfill

Biota Monitoring

September 2017 Sampling Event



ABA

ANALYTICAL QUALITY ASSOCIATES, INC.

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

Memorandum www.aqainc.net
Date: September 29, 2017
To: File
From: Mary Donivan
Subject: Inorganic Data Review and Validation — SNL

Site: MWL Surface Soil Monitoring
ARCOC: 617999

SDG: 431737

Laboratory: GEL

Project/Task: 195122.10.11.08
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 SMO Procedure AOP 00-03 Rev 5.

Summary

Five soil samples were prepared and analyzed with approved procedures using methods EPA 6020 (ICP-MS), EPA
6010B (ICP-AES) and EPA 7471A (CVAA-Hg). Data were reported for all required analytes. Problems were
identified with the data package that resulted in the qualification of data.

ICP-MS:

1. The MS %Rs did not meet acceptance criteria for Ba and Zn, and the parent sample results were >4X the
spike amount. Therefore, the associated sample results will not be qualified for these failing recoveries. The
associated sample results were detects and will be qualified J,MS1 due to lack of matrix specific accuracy
information.

2. The MS %Rs were >125% for Cr, Pb and V. The PS %R was <125%. The associated sample results were
detects and will be qualified J, MS2 due to the high MS and passing PS recoveries.

3. Cd was detected at < the PQL in a bracketing CCB. All associated sample results were detects < their
respective PQLs and will be qualified U,B3 at their respective PQLS.

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 ICP-MS tunes met QC acceptance criteria.
Calibration
All initial and continuing calibration criteria met QC acceptance criteria.

Reporting Limit Verification

All LLCCV 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. Be was detected at < the PQL in a bracketing CCB. All associated sample results were detects >

the PQL and > 5X the CCB concentration and will not be qualified.

ICP -MS Internal Standards

The ICP-MS internal standards met QC acceptance criteria.

Matrix Spike (MS)

The MS met all QC acceptance criteria except as noted above in the Summary section.

Laboratory Replicate

The replicates met all QC acceptance criteria.

Laboratory Control Sample (LCS)

The LCS met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported and correctly adjusted for dilutions. The ICP-MS samples
were diluted the standard 2X.

ICP Interference Check Sample (ICS A and AB)

Results of the ICP-MS and ICP-AES ICS A and AB analyses were not evaluated for any samples because
the sample concentrations of Ca, Mg, Al and Fe were < those in the ICS solution.

ICP Serial Dilution

The serial dilutions met all QC acceptance criteria.

Other QC

One field duplicate was submitted with the ARCOC. There are no “required” review criteria for field
duplicate analyses comparability; no data will be qualified as a result.



No other specific issues that affect data quality were identified.

Reviewed by: Linda Thal Level: | Date: 10/02/17




Memorandum
Date: October 2, 2017
To: File
From: Mary Donivan
Subject: Radiochemical Data Review and Validation — SNL

Site: MWL Surface Soil Monitoring
ARCOC: 617999

SDG: 431737

Laboratory: GEL

Project/Task: 195122.10.11.08
Analysis: RAD

ARA

ANALYTICAL QUALITY ASSOCIATES, INDC.

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

www.againc.net

See the attached Data Validation Worksheets for supporting documentation on the data review and validation. This

validation was performed according to SNL/NM SMO Procedure AOP 00-03 Rev 5.

Summary

Five soil samples were prepared and analyzed with approved procedures using method DOE HASL 300,
4.5.2.3/Ga-01-R (gamma spec, solid — long list). Problems were identified with the data package that

resulted in the qualification of data.

1. All sample results which were either < the associated 2-sigma TPU or < the associated MDA will

be qualified BD,FR3.

2. All sample results that were > the MDA but <3X the MDA will be qualified J,FR?7.
3. The Bi-212 result for sample 431737003 was rejected by the laboratory due to the peak not meeting

identification criteria and will be qualified R,Z2.

4. According to the case narrative, no peaks were identified for Bi-212 in sample -001. The
associated sample result is considered non-detect at the calculated MDA and will be qualified

BD,Z2.

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 properly preserved and prepared and analyzed within the prescribed holding time.

Quantification



All quantification criteria were met except as noted above in the Summary section.
Calibration

The case narratives stated that the instruments used were properly calibrated.

Blanks

No target analytes were detected in the blanks at concentrations > the MDA and 2-sigma TPU.

Tracer/Carrier Recovery

Tracers or carriers were not required for this method.

Matrix Spike (MS)

MS analysis was not required for this method.

Laboratory Replicate

All replicate error ratio acceptance criteria were met.

Laboratory Control Sample (LCS)

All LCS recoveries met QC acceptance criteria,

Detection Limits/Dilutions

The samples were not diluted. All required detection limits were met.

Other QC

One set of field duplicates was submitted. There are no “required” review criteria for field duplicate
analyses comparability; no data will be qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: Linda Thal Level: | Date: 10/02/17
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Sample Findings Summary
AR/COC: 617999 Page 1 0of 6
Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
DOE HASL 300, 4.5.2.3/Ga-

103324-001/MWL ABSS-01- Americium-241 (14596-10-2) BD, FR3
2017

103324-001/MWL ABSS-01-  Beryllium-7 (13966-02-4) BD, FR3
2017

103324-001/MWL ABSS-01- Bismuth-212 (14913-49-6) BD, Z2
2017

103324-001/MWL ABSS-01- Cobalt-60 (10198-40-0) BD, FR3
2017

103324-001/MWL ABSS-01- Neptunium-237 (13994-20-2) BD, FR3
2017

103324-001/MWL ABSS-01- Radium-223 (15623-45-7) BD, FR3
2017

103324-001/MWL ABSS-01- Radium-224 (13233-32-4) J, FR7
2017

103324-001/MWL ABSS-01- Sodium-22 (13966-32-0) BD, FR3
2017

103324-001/MWL ABSS-01- Thorium-227 (15623-47-9) BD, FR3
2017

103324-001/MWL ABSS-01- Thorium-231 (14932-40-2) BD, FR3
2017

103324-001/MWL ABSS-01- Thorium-234 (15065-10-8) BD, FR3
2017

103324-001/MWL ABSS-01- Uranium-235 (15117-96-1) BD, FR3
2017

103324-001/MWL ABSS-01- Uranium-238 (7440-61-1) BD, FR3
2017

103325-001/MWL ABSS-02- Americium-241 (14596-10-2) BD, FR3
2017

103325-001/MWL ABSS-02- Beryllium-7 (13966-02-4) BD, FR3

2017




AR/COC: 617999

Page 2 of 6

Analytical Method

Sample ID

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103325-001/MWL ABSS-02-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

Analyte Name (CAS#)

Bismuth-212 (14913-49-6)

Cobalt-60 (10198-40-0)

Neptunium-237 (13994-20-2)

Radium-223 (15623-45-7)

Sodium-22 (13966-32-0)

Thorium-227 (15623-47-9)

Thorium-231 (14932-40-2)

Thorium-234 (15065-10-8)

Uranium-235 (15117-96-1)

Uranium-238 (7440-61-1)

Americium-241 (14596-10-2)

Beryllium-7 (13966-02-4)

Cobalt-60 (10198-40-0)

Neptunium-237 (13994-20-2)

Radium-223 (15623-45-7)

Sodium-22 (13966-32-0)

Thorium-227 (15623-47-9)

Thorium-231 (14932-40-2)

Qualifier, RC

R, Z2

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J, FR7

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3




AR/COC: 617999

Page 3 of 6

Analytical Method

Sample ID

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103326-001/MWL AHSS-01-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103427-001/MWL AHSS-02-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

Analyte Name (CAS#)

Thorium-234 (15065-10-8)

Uranium-235 (15117-96-1)

Uranium-238 (7440-61-1)

Americium-241 (14596-10-2)

Beryllium-7 (13966-02-4)

Cobalt-60 (10198-40-0)

Neptunium-237 (13994-20-2)

Radium-223 (15623-45-7)

Sodium-22 (13966-32-0)

Thorium-227 (15623-47-9)

Thorium-231 (14932-40-2)

Thorium-234 (15065-10-8)

Uranium-235 (15117-96-1)

Uranium-238 (7440-61-1)

Americium-241 (14596-10-2)

Beryllium-7 (13966-02-4)

Cobalt-60 (10198-40-0)

Neptunium-237 (13994-20-2)

Qualifier, RC

J, FR7

BD, FR3

J, FR7

BD, FR3

J, FR7

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J, FR7

BD, FR3

J, FR7

BD, FR3

BD, FR3

BD, FR3

BD, FR3




AR/COC: 617999

Page 4 of 6

Analytical Method

SW846 3050B/6020

Sample ID

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103428-001/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103324-002/MWL ABSS-01-
2017

103325-002/MWL ABSS-02-
2017

103325-002/MWL ABSS-02-
2017

103325-002/MWL ABSS-02-
2017

103325-002/MWL ABSS-02-
2017

Analyte Name (CAS#)

Radium-223 (15623-45-7)

Sodium-22 (13966-32-0)

Thorium-227 (15623-47-9)

Thorium-231 (14932-40-2)

Thorium-234 (15065-10-8)

Uranium-235 (15117-96-1)

Uranium-238 (7440-61-1)

Barium (7440-39-3)

Cadmium (7440-43-9)

Chromium (7440-47-3)

Lead (7439-92-1)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Barium (7440-39-3)

Cadmium (7440-43-9)

Chromium (7440-47-3)

Lead (7439-92-1)

Qualifier, RC

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J, MS1

0.19U, B3

J, MS2

J, MS2

J, MS2

J, MS1

J, MS1

0.20U, B3

J, MS2

J, MS2




AR/COC: 617999

Page 5 of 6

Analytical Method

Sample ID

103325-002/MWL ABSS-02-
2017

103325-002/MWL ABSS-02-
2017

103326-002/MWL AHSS-01-
2017

103326-002/MWL AHSS-01-
2017

103326-002/MWL AHSS-01-
2017

103326-002/MWL AHSS-01-
2017

103326-002/MWL AHSS-01-
2017

103326-002/MWL AHSS-01-
2017

103427-002/MWL AHSS-02-
2017

103427-002/MWL AHSS-02-
2017

103427-002/MWL AHSS-02-
2017

103427-002/MWL AHSS-02-
2017

103427-002/MWL AHSS-02-
2017

103427-002/MWL AHSS-02-
2017

103428-002/MWL ABSS-01-
2017

103428-002/MWL ABSS-01-
2017

103428-002/MWL ABSS-01-
2017

103428-002/MWL ABSS-01-
2017

Analyte Name (CAS#)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Barium (7440-39-3)

Cadmium (7440-43-9)

Chromium (7440-47-3)

Lead (7439-92-1)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Barium (7440-39-3)

Cadmium (7440-43-9)

Chromium (7440-47-3)

Lead (7439-92-1)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Barium (7440-39-3)

Cadmium (7440-43-9)

Chromium (7440-47-3)

Lead (7439-92-1)

Qualifier, RC

J, MS2

J, MS1

J, MS1

0.19U, B3

J, MS2

J, MS2

J, MS2

J, MS1

J, MS1

0.19U, B3

J, MS2

J, MS2

J, MS2

J, MS1

J, MS1

0.20U, B3

J, MS2

J, MS2




AR/COC: 617999 Page 6 of 6

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
103428-002/MWL ABSS-01- Vanadium (7440-62-2) J, MS2
2017
103428-002/MWL ABSS-01- Zinc (7440-66-6) J, MS1
2017

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




Sandia Data Validation Summary Worksheet

Page 1 of 1

ARCOCH#: 617999

Site/Project: MWL Surface Soil Monitoring

Validation Date: 09/29/2017

SDG #: 431737

Laboratory: GEL Laboratories, LLC

Validator: Mary Donivan

Matrix: Soil

# of Samples: 10

CVR present: Yes

ARCOC(s) present: Yes

Sample Container Integrity: OK

Analysis Type:
] Organic X] Metals [ ] Genchem X Rad
Requested Analyses Not Reported
Client Sample ID Lab Sample ID Analysis Comments
None
Hold Time/Preservation Outliers
q ] Collection Preparation Analysis Analysis Analysis
Client Sample ID Lab Sample ID Analysis Pres. Date Date Date <X HT >2X HT
None

Comments: Collected: 08/28/2017

Validated by:

M ..'.-:_E?.z (74? _Tz)#}-y(_,c-r P S

Revised 7/2015




Sandia Inorganic Metals Worksheet

Page 1 of 1

ARCOC #(s): 617999

SDG #(s): 431737

Matrix: Soil

Laboratory Sample IDs: 431737002, -004, -006, -008, -010

Method/Batch #s: 3050B/6020 1697160/1697161 3050B/6010B 1697191/1697192 7471A 1700926/1700934

ICPMS Mass Cal: [X] Pass [ ] Fail [ ] NA  ICPMS Resolution: [X] Pass [ ] Fail [ ] NA
Calibration X Blank ICS A
an
MB +MDL
Analyte (5X abs. LCS MS Lab Serial Dil. ICS AB LLCCV
- mg/kg val.) %R %R Rep %D %R ug/L %R L
(outliers) [t [ ICB | CCB : ° ° RPD ° 0 (x50) °
R’ | ICV | CcCV mg/kg
mg/L ug/L | ug/L

ICP-MS

Ba NA | vV v v 4 v 4 NA 4 570* 4 v NA NA 4 NA

Cr NA | vV 4 4 4 v 4 NA v 163 4 v NA NA 4 v

Pb NA | vV 4 4 v v v NA 4 135 v v NA NA v v

A% NA | vV 4 4 v v v NA 4 178 v v NA NA v v

Zn NA | vV 4 4 v v v NA 4 159* v v NA NA v NA

Be NA | vV 4 4 v | .181) v 0.18 4 4 4 v NA NA v NA

Cd NA | V 4 v v | .245] v 0.24 4 4 v v NA NA v NA

IS Outliers 60-125% IS Outliers 80-120%
Sample ID %Recovery %Recovery %Recovery CCV/CCBID %Recovery %Recovery %Recovery
None None

Comments: HTs OK; Matrix QC performed on sample -002 * MS parent sample concentration >4X spike concentration

Al, Ca, Fe and Mg < ICSA conc. in all samples for ICP-MS and ICP-AES analysis
Dilutions: The samples were initially diluted the standard 2X for ICP-MS analysis.

Revised 7/2015




Sandia Radiochemistry Worksheet

Page 1 of 1

ARCOC #(s): 617999

SDG #: 431737

Matrix: Soil

Laboratory Sample IDs: see below

Method/Batch#s: DOE HASL 300, 4.5.2.3/Ga-01-R (Gamma spec) 1697072 (prep)/1697228 Samples 431737001, -003, -005, -007, -009

Method/Batch#s:
Method/Batch#s:
Method/Batch#s:
Analyte Control | Control | Method | X Blank LCS MS MSD M8/ Lab
] or 2 Q0 2 MSD Rep.
(outliers) Freq. Eval. Blank 5X MDC %oR %R %oR RER RER
None
Tracer/Carrier Recovery Outliers
Sample ID Tracer/Carrier | %R Sample ID Tracer/Carrier | %R Sample ID Tracer/Carrier | %R
NA

Comments: HTs OK; Dup on sample -001
Bi-212 result for sample -003 was rejected by the laboratory due to the peak not meeting identification criteria — R,Z2

No peaks were identified for Bi-212 in sample -001 — BD,Z2

Revised 7/2015




T9GS Jo G abed

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 of 1
Batch No. /| A SMO Use . AR/COC| 617999
Project Name: MWL SURFACE SOIL MOND: o SMO Authonzatxen,,m_:é, gﬁ; Z [ A [] waste Characterization
Project/Task Manager: Robert Ziock SMO Contact Phone: angs | [ | RMA
Project/Task Number:  195122.10.11.08 Wendy Palencia/505-844-3132 D Released by COC No.
Service Order: CF426-17 Send Report to SMO: 4° Celsius
Stephanie Montafio/505.284.25563 Bill to: Sandia Nationa! Laboratories (Accounts Payable),
Tech Area: P.0. Box 5800, MS-0154 .
Building: Room: Operational Site: Albuquerque, NM 87185-0154 17"/5 f 73 7
Depth Date/Time Sample Container Preserv-|Collection Sample Parameter & Method
Sample No. |Fraction Sample Location Detail {ft) Collected Matrix | Type | Volume ative | Method | Type Requested
103324 |001  |MWL ABSS-01-2017 NA |& ;J...& [Dosz AN | P | 250ml | None G SA |GAMMA SPEC (EPA 901)
¢ METALS, RCRA (SW846-6020/7470): Be
103324 002 MWL ABSS-01-2017 NA N AN P 250 ml None G SA  co,Cu,Ni,V, Zn
103325 [001  |MWL ABSS-02-2017 NA &3S | AN | P | 250mi | None G SA |GAMMA SPEC (EPA 901)
k) METALS, RCRA (SW846-6020/7470): Be
103325 002 MWL ABSS-02-2017 NA Y AN P 250 mi None G SA  ico,Cu, Ni,V, Zn
]
103326 |001  |MWL AHSS-01-2017 NA | a9 1 AN P | 250ml | None G SA  |GAMMA SPEC (EPA 901)
. METALS, RCRA (SW846-6020/7470): Be
103326 {002 MWL AHSS-01-2017 NA \é/ AN P 250 mi None G SA  ico, Cu, Ni,V,Zn
103427 001  |MWL AHSS-02-2017 NA SO0k AN | P | 250ml | None G SA |GAMMA SPEC (EPA 901)
. j METALS, RCRA (SW846-6020/7470): Be
103427 1002 MWL AHSS-02-2017 NA ~ AN P 250 mi None G SA  lco,Cu Ni,V, Zn
103428 |001  |MWL ABSS-01-2017 NA assS| AN P | 250ml | None G DU |GAMMA SPEC (EPA 901)
7 METALS, RCRA {(SW846-6020/7470): Be
103428 002 MWL ABSS-01-2017 NA AN | P | _250ml None G DU  |co, Cu, Ni.V, Zn
Last Chain: D Yes Special Instructions/QC Requirements:
Validation Req'd: i ] Yes EDD Yes
Background: L] Yes Turnaround Time D?-Day* ] 15-Day* (] 30-Day
Confirmatory: {1 Yes Negotiated TAT ]
Sample Name -~ 3 S@Qgtue » b Init Company/Organization/Phone/Cell  |Sample Disposal jRetum to Client Disposal by La
Team |Danielle Michel Un UV N [ X o ~——TSNL/0641/505-845-7706 Return Samples By:
Members Jc/ Comments:

r‘“\ ™4 \ B

oo

Relinquished by | vy & L, AL By “,,:)i . Org. (. Date & /2 @ 12 Time |OQS |Relinquished by Org. Date Time
Received by 0, %LS&’:’/ = 242019 2712 %/Date ?’j? 2’1 Time | € 4 |Received by Org. Date Time
Relinquished by~ 4, m‘:*’;’ e Gty O1g. 3 [ Date & /724 I )2 Time ;:?,8 % 3 |Relinquished by Org. Date Time
Received by “ Org. Date €{30 ({7 Time 74O |Received by Org. Date Time

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



T9G JO 6 abked

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AQP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
internal Lab Page 1 of 1
Batch No. A/ /A SMO Use — L AR/ICOC| 617999
Project Name: | MWL SURFACE SOIL MONDate Samples Shipped: 8] 27 /] 7 SMO Authorizatiafi: :é i (’5 Z L | [] waste Characterization
Project/Task Manager: Robert Ziock Camier/Waybill No. _2‘ F0 5 Tk SMO Contact Phone: Say | [] RMA
Project/Task Number:  195122.10.11.08 Lab Contact; Edie Kent/B43-769-7385 Wendy Palencia/505-844-3132 ] Reteased by cOC No.
Service Order: CF426-17 Lab Destination: GEL Send Report to SMO: 4° Celsius
Contract No.: 1303873 Stephanie Montafo/505.284.2553 Bill to: Sandia Nationat Laboratories (Accounts Payabla),
Ech Area: o P.O. Box 5800, MS-0154
Building: ]Room: Operational Site: Mq,‘[}"l 1? 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
of L
103324 001 |MWL ABSS-01-2017 NA |8/28/3 0655 AN-|) P | 250m | None G SA _|GAMMA SPEC (EPA 901)
i / METALS, RCRA (SW846-6020/7470): Be,
103324 002 MWL ABSS-01-2017 NA \L “AN-g P 250 ml None G SA _ |co, cu, Ni, V. Zn
103325 |001  |MWL ABSS-02-2017 NA ] oS | WY P | 25m | None G SA |GAMMA SPEC (EPA 901)
T ¥ METALS, RCRA (SW846-6020/7470). B,
103325 |002 MWL ABSS-02-2017 NA h AN P 250 mi None G SA  |co.Cu, Ni, V. Zn
103326 |001  [MWL AHSS-01-2017 NA f A9 | AN P | 250ml | None G SA |GAMMA SPEC (EPA 901)
METALS, RCRA (SW846-6020/7470: Gie,
103326 |002 MWL AHSS-01-2017 NA \j,r AN ¢ P 250 ml None G SA o, Cu, Ni, V. Zn
103427 |001 _ |MWL AHSS-02-2017 NA e wndl P | 20m | Nome | G SA _|GAMMA SPEC (EPA 501)
J METALS, RCRA (SWa46-6020/7470};: Be,
103427 |002 MWL AHSS-02-2017 NA v CAN P 250 m) None G SA  |co.Cu,Ni,V, Zn
103428 [001  |MWL ABSS-01-2017 NA oasS | AN P | 250m | None G DU |GAMMA SPEC (EPA 901)
' METALS, RCRA (SWa45-6020/7470); Be,
103428 |002 MWL ABSS-01-2017 NA | V | ANG P | 2s0m | none | G DU _|co. Cu, Ni V. zn
Last Chain: Yes Sample Tracking SMO Uss  |Special Instructions/QC Requirements: Conditions on
Validation Req'd:  [V] ves Date Entered: EDD Yes Recalpt
Bacliground: [ Yes Entered by: Turnaround Time L] 7-Day* L] 15-Day* lv] 30-Day
Confirmatory: | Yes QC inits.: Negotlated TAT ]
Sample Name  —~ - tyre r Init. Company/Organization/Phone/Cell Sample Disposal Return to Client Disposal by Lab
Team |Danielle Michel _ i,)gj N\.,.,j)_,ﬂ o/~—{SNLI0641/505-845-7706 Return Samples By:
Members Comments:
Ve Y | Lab Use
Relinquished by \}] L L, \l v L_p( A Org.(y | Datess [2 g f -Time |OQS |Relinquished by Org. Date Time
Received by — 205 /Pate ¢]2g'[1]Time | YOS |Received by Org. Date Time
Relinquished by — 5 ¢; = 4‘4_4” Org. W)fp7 | Date 5/ 29 [ /7 Time © & 3.5 |Relinquished by Org. Date Time ]
Recelved by " A o Org. Date / Time Received by Org. Date Time

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




SMO0-2012-CVR (11-2013)

Project Leader Ziock

Contract Verification Form (CVR)

ARCOC No. 617999 Analytical Lab GEL

Project Name MWL SURFACE SOIL

Project/Task No. 195122 /10.11.08

SDG No. 431737

In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
1.1 All items on ARCOC complete - data entry clerk initialed and X Sample matrix edited, corrected and forwarded to the lab
dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X
cross referenced and correct
1.7 Date samples received X
1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, X
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided X
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | X
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided X
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7

ARCOC No. 617999



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

N/A

¢) Matrix spike recovery data reported and met

103324-002MS, Chromium (163%,), Lead (135%), Vanadium (178%)

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

b) Sampling blank (e.g., field, trip, and equipment) data
reported and met

N/A

30f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- X
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No. Iltem Yes| No Comments
e) Instrument run logs provided N/A
4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A
4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A

50f7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) X

a) Initial calibration provided

b) Continuing calibration provided X

c) ICP interference check sample data provided X

d) ICP serial dilution provided X

e) Instrument run logs provided X
4.6 | Radiochemistry and General Chemistry X

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
5.3 | Verification or reanalysis requested from lab N/A
6of7 ARCOC No. 617999



SMO0-2012-CVR (11-2013) SMO-05-03

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction

Analysis
No. y

Problems/Comments/Resolutions

103324-002MS | EPA 6020 Chromium (163%), Lead (135%), Vanadium (178%) matrix spike

recoveries exceed the upper acceptance limit of 125%. Data were flagged
and reported. Sample heterogeneity narrated as a possible cause.

Were deficiencies unresolved? € Yes & No
Based on the review, this data package is complete. & Yes € No

Reviewed by: Mark L Lyon Date: 09-29-2017 14:07:00
Closed by: Mark L Lyon Date: 09-29-2017 14:07:00

7of7 ARCOC No. 617999



ANNEX C

Mixed Waste Landfill
Soil-Vapor Monitoring Forms and Reports

April 2017-March 2018

Field Forms
Data Validation Reports
Contract Verification Reviews

Certificates of Analysis — provided on compact disc in plastic sleeve insert



FIELD SAMPLING FORMS

MIXED WASTE LANDFILL

LONG-TERM MONITORING AND MAINTENANCE

SOIL-VAPOR MONITORING

Form Title Corresponding Procedure
Health & Safety Meeting Form PLA 05-09
SUMMAZ® Canister Log FOP 08-22
Soil Vapor Sampling Form FOP 08-22
Analysis Request and Chain of Custody* LOP 94-03

*Completed AR/COC forms are provided in the Data Validation Section of this Annex.




FIELD SAMPLING FORMS

MAY 2017 SOIL-VAPOR MONITORING



LTS 2015-001 (6/2015)

HEALTH & SAFETY MEETING FORM

Dept: bt/ ' Facility: _ i \p/ . Date: 0S/3v//7 Time: |0

Activities: 59// Va200 Mo '749/ ,'ne
(Anyone has the right to cease field activities for safety concerns. The buddy system will be used when needed.)

Weather Condltlons )
Temp: __ (2% °F Wind Speed: "~ XY Humidity: _Z 7 % Wind Chill: _ ~## _ °F
Chemicals Used: [J None L] Preservatives in sample bottles (® Other: Ny 644
Hospital/Clinic: Sandia Medial Clinic Bldg, 831 Phone: 911 on LAN; 844-0911 on mobile
Safety Topics Presented

ErWear safety glasses O Wear leather gloves [0 Wear sunscreen

[ Wear safety boots [0 Wear latex or nitrile gloves O No eating or drinking onsite

O Wear hearing protection i Use safe lifting practices [0 Set up eye wash

’IBE aware of biohazards BE-Beaware of slips, trips, and falls. BWear communication device (radio,

(snakes, spiders, etc.) Keep work area clean and use a step | cell phone, EOC alert enabled pager)

stool when necessary
Eﬁ aware of electrical hazards [0 Be aware of pinch points [J Avoid spilling leachate

(hose connections)

[Eﬁ awate of pressure hazards O Notify RCT when using neutron (7 Practice ALARA
probe

@-Be aware of environmental O Other (list): O Other (list):
conditions (heat/cold stress).
Dress accordingly. Wear
sunscreen if necessary. Stay
hydrated.

Does anyone have any weight restrictions on lifting? Circle YES or NO. If answered YES explain.

T<oh ‘P,FT’HML\'\ Hendees %ﬂf/z‘

Printed ™ ame Slgnarugy

e N‘;f 7 L. L) tc.'m_7_¢-..-4 EWM%&

/ ED SHA7L LS M\S«;—ﬁﬁ\
Pridted Name ‘:mn{y
Wil Gibsen . 4,//%.“4 ,&/ﬁ%

: /.h\ _J‘\L(lﬁ()"“ /\/_,4’6
Printed Name Signature
Printed Name Signature

Notes

IMPORTANT NOTICE: A printed copy of this form may not be the document currently in effect. The official version is located on the Sandia Restricted Network
(SRN), 4100 Controlled Documents homepage.



LTS 2015-004 {8_2016)

Soil Vapor Sampling Log Form

|

!
Page [ of ‘7[

PID Tion clni'ﬁ:l CE m!i'tlg ‘
Location Date Time Canister # Rate anister anister Comments
:.-139117 wom | B ‘:psn YMI}
mue-5901-4* |9/3d0) 1130 7747 M| |29 -0 | FB
sl -Sv0)-42,9| | | n32 MA 0,0 Q0| rr | v
R Lptt
] ) | |
13 L + J & i
; + D" | 700t 6D | ~n | mh | -20 | -D | 0B sprd
mut-sv02 6ol | ;23] 34091274 |~ | mA | -2¢ -9 rFi3
pani-svo2 9.5 ad? | A Go | 2 | MA | na
4 | || I
oL y J J L
L a2 (4ol | A | ah | 2) | O | oR Pl
Field Notes:
9‘4\1&.""})‘ 4"“/0‘) pk.vsﬁ ‘ gh‘ {(—Gf‘\/"‘d > g,0
pidD + 5‘57*4/*“-!2
Lonbiwuovs 91D ru,ol(‘ng Aoy frg, PUl4e

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, 4100 Controlled Documents home page.




LTS 2015-004 (8_2016) Page} of ‘*

Soil Vapor Sampling Log Form

Initial Ending

Flow Canister | Canister

PID

Location Date Time Canister # o | 22.54{ Y’;:';"T ‘[,’;c:?? Comments
Mase-5v03 5/‘54!7 226 (390004547 ~ B A .25 -% £
e e-gv03-50 8¢9 VA .0 3 ~H ~ A

d ) | ] ( /
g50 4 L | F L L
v 851 | 3Yov 0391 | ma MAE | 20 | B
Mol VDD~ 10 953 . Q9 | 8 A | oo
) ] ) /
454 I 1) c [ L
4 958 34000392 |ra | mh |26 | ~D
Mwe- 5v03 ~ 2 09 8J b ~NA 2,2 | @ A | A

J | ] |

-

850 l | L L

qjoo 3400 2 0 ©5 ~ ~h 24 -%

v L 11909363 | 4 + ~26 | "% | dutets
matSvo 3 - 399 g02 NA ov | B ~f | A
d | | ] I |
g0¢ l d V] L [
L 507 | Jyoo 0856 ~a ~h -2 |9 ”A‘.,?p/:f
i3y 03 - 400 519 ~A 2V /5 | ap | w8

J I | I I |

920 & 3 L] d J

G4l |3%007340 | x4 | an |26 | 79

! vV layb | 8Bue e |wn =20 |V | opliear
283
I
|
Field Notes: Bet kgrowns = 0.0 ppr—
elevetian = Bq 00 Faral PID W -562-G9 146492
tt’n*;quouﬁ 21D FaI/J /&ab“ﬂfﬁ /Uf""j /U’é/

5uﬂ'€-1‘ fvob - 6/0“. S ~p e F/'//

HVIY = Prge Alow refr llCese +° sh bi ] et Flow

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is Jocated on the Sandia Restricted
Network, 4100 Controlled Documents home page.




LTS 2015-004 (8_2016)

Page _42_ of 4&_

Soil Vapor Sampling Log Form
Locati Date Time Canister # PID e Canisier | Cansor Comments
. | S | Vmn | Ve
mat-svod  6hol (10 | €272 | ap | o |25 -0
Mar-4uvod-59 207% A 0.9 | ¢ wvA | p A
L i | ] ! |
j0r¢ - J d L J
v 017 |31906:8% | b | p | ~20 | - 9
muSUH - 109 1017 ot 09| @& Y W S
L | | | ) [
(0149 L J« L _1 1
v ,020 [ 3400003V | ot | ik |~20 | -
mii-svolf-200 ,020 v A 00| @ |8 | A
4 l | ! y o
1072 4 J/ ~{/ L]{
U s02% 34000300 | op | A | 27 | -8
M-SV -390 1025 ah v, )| D | | pap
L ] | ! |
/0)—7 J* -{- JJ J/ -L
Y 029 | (> wh | | -2 | -2 | 9B sekt
M ~5v0Y -4V 03 | wA 0.) | % | ~MA | an
J ] ) | 1 )
033 'L I L Nz J'
1 " 034 |34000m® | uk | uh | -27 | -S |28 PiIT
]
Field Notes: Elbovetrve ~ §Y90 Lyn.s/

2a¢é’,yu,./ =z 0.9 pRI
pIdD B 5 -gqi14at ™

LOHJ‘IlnvOU} f’D r-CAAI\w‘és

o{UII\Ag vaf]%’

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, 4100 Controlied Documents home page.




LTS 2015-004 (8_2016)

Page i of i

Soil Vapor Sampling Log Form

Locatio Date Time Canister # PID g:w CI:’:;::' g”n'::i;:‘g' Comments
I om | ER | Vi |
mot-5v05 530049 | Twooo247 | pp | up | 20| -2 | FB
Mut-5v05 - 59 1059 ~rH .9 ) Py ~ A
L | I l | [
psl | 4 [ 1L L T4
v 1052 7525 | o4 | pt | 269
M L-5v05- 10 O 1095 | MA b, 9 O | ~h | A
L | | 1 I |
10549 N J L L | L
d 055 | 794Y vh ([ MvA | 206 | -9
mwt-§vpS-200 /065 .. 8.0 9 o | A
4 1 | J l /
w67 L] L T L
4 059G | 39020530 4| Ar| 27 -9
nwL-Sv)s -309 2100 | NK a,/ < N o
4 ) ) I )
po¥ | b i , L U
)2 wo® | 7279 b b [ =27 | =9 [0 sPUF 1D
Ml $y05-420 107 | MA o, ) &, N | NN
] L I ] | | J
[ 109 J’ ..L Ja J- \.L
7 YV |y [34eosio | wa | pst 27 | =S | 9B split

Field Notes:

PiD H 542-aqyg 4 >
CO/\"’;AU ovsS )olb ftuo‘{;n$5 o{vll‘-\S fu!e/

;’-!VA""\OJ"' e 5‘4’00 10«"—5’

thksﬂunJ 0,9 pp

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, 4100 Controiled Documents home page.



SUMMARY SHEET FOR

MAY 2017 SOIL-VAPOR SAMPLES



Sample Summary for MWL Soil Vapor Monitoring

May 2017
SUMMA Sample Associated Field Blank
Well ID |Sample Date Sample ID / Port Number ARCOC Number |Sample Type| (ARCOC #/Sample #) Comments
Mixed Waste Landfill Soil Vapor Monitoring: Project Task Number 146422.10.11.08 / Service Order Number CF 01-16
MWL-SVO1 30-May-17 MWL-SV01-42.5 34000483 617838 102458 EnV|.r0nmenta| 617838 / 102457
7797 102457 Field QC n/a Ultra Pure N2
MWL-SVO02 30-May-17 MWL-SV02-41.5 34000176 617839 102460 EnV|.ronmentaI 617839 / 102459
MWL-SV-FB2 34001274 102459 Field QC n/a Ultra Pure N2
MWL-SV03-50 34000341 102463 Environmental
MWL-SV03-100 34000342 102464 Environmental
MWL-SV03-200 34002085 102465 Environmental
MWL-SV03 30-May-17 MWL-SV03-200 34001363 617840 102466 D.uplicate 617840 / 102462
MWL-SV03-300 34000856 102467 Environmental
MWL-SV03-400 34001390 102468 Environmental
MWL-SV03-400 8119 102469 Duplicate
MWL-SV-FB3 34000553 102462 Field QC n/a Ultra Pure N2
MWL-SV04-50 34000285 102471 Environmental
MWL-SV04-100 34000438 102472 Environmental
MWL-SV04-200 34000386 102473 Environmental 617841 /102470
MWL-SV04 30-May-17 617841 -
MWL-SV04-300 8121 102474 Environmental
MWL-SV04-400 34000778 102475 Environmental
MWL-SV-FB4 8272 102470 Field QC n/a Ultra Pure N2
MWL-SV05-50 7523 102478 Environmental
MWL-SV05-100 7844 102479 Environmental
MWL-SV05-200 34000530 102480 Environmental 617842 /102477
MWL-SV05 30-May-17 617842 -
MWL-SV05-300 7796 102481 Environmental
MWL-SV05-400 34000510 102482 Environmental
MWL-SV-FB5 34000247 102477 Field QC n/a Ultra Pure N2




DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES

SOIL-VAPOR MONITORING

MAY 2017



AR/COC NUMBERS 617838, 617839, 617840, 617841, 617842



Date:
To:
From:

Subject:

ABA

ANALYTICAL QUALITY ASSOCIATES, INC.

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

www.againc.net
Memorandum

July 17, 2017
File
Linda Thal

GC/MS Organic Data Review and Validation — SNL

Site: MWL SVM

ARCOC: 617838, 617839, 617840, 617841 and 617842

SDG: 320-28713 and 320-28716

Laboratory: TestAmerica Laboratories, Inc. -West Sacramento
Project/Task: 195122.10.11.08

Analysis: VOCs by method TO-15

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 5.

Summary

Twenty-four samples were prepared and analyzed with accepted procedures using method EPA TO-15

(Determ
compou
the qual

1.

ination of VOCs in Air collected in specially prepared canisters and analyzed by GC-MS). All
nds were successfully analyzed. Problems were identified with the data package that resulted in
ification of data.

Benzene was detected at < the PQL in FB3, sample 320-28713-1, associated with samples -2
through -8. The associated result for samples -2 through -7 were detects < the PQL and will be
qualified 0.74U,B2; 1.1U,B2; 1.5U,B2; 1.4U,B2; 1.6U,B2 and 1.8U,B2 respectively at their
PQLs.

Acetone was detected at < the PQL in FB5, sample 320-28713-15, associated with samples -16
through -20. All associated sample results were detects < the PQL and will be qualified 5.0U,B2;
12U,B2; 25U,B2; 15U,B2 and 12U,B2 respectively at their PQLSs.

Carbon disulfide was detected at < the PQL in FB5, sample -15, associated with samples -16
through -20. The associated result for sample -18 was a detect < the PQL and will be qualified
3.9U,B2 at the PQL.

Methylene chloride was detected at < the PQL in FB5, sample -15, associated with samples -16
through -20. The associated result for samples -16 and -020 were detects < the PQL and will be
qualified 0.40U,B2 and 0.93U,B2 respectively at their PQLSs.

Toluene was detected at < the PQL in FB5, sample -15, associated with samples -16 through -20.
The associated result for samples -16, -18 and -019 were detects < the PQL and will be qualified



0.40U,B2; 2.0U,B2 and 1.2U,B2 respectively at their PQLs. The associated result for sample -20
was a detect <10X the FB value and will be qualified J+,B2.

6. Acetone and toluene were detected at < the PQL in FB1, sample 320-28716-1, associated with
sample -2. The toluene result for sample -2 was a detect < the PQL and will be qualified
0.40U,B2 at the PQL. The acetone result for sample -2 was a detect > the PQL but <10X the FB
value and will be qualified J+,B2.

7. Acetone was detected at < the PQL in FB2, sample 320-28716-3, associated with sample -4. The
acetone result for sample -4 was a detect < the PQL and will be qualified 27U,B2 at the PQL.

8. For the initial calibration associated with samples 320-28716-1 through -4, the intercept was
positive and > the MDL for acetone. The acetone results for samples -1 and -3 were detects <3X
the value of the intercept and will be qualified J+,15.

9. Forthe LCS/LCSD associated with samples 320-28713-1 through -14, the relative percent
difference was > laboratory acceptance criteria for 2-hexanone. The associated sample results
were non-detect and will be qualified UJ,RP2.

10. Dichlorodifluoromethane and trichlorofluoromethane were detected at > the PQL in FB2, sample
320-28716-3. Sample -3 was analyzed immediately after the undiluted analysis of sample -2 and,
therefore, these results should be qualified J,X1 due to possible carry-over.

11. The vinyl acetate result for sample -17 was reported as a detect > the PQL and should be
qualified J,Z1 due to a poor mass spectral match.

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 time 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. For the initial calibration associated with samples 320-28716-1
through -4, the intercept was positive and > the MDL for acetone. The acetone results for samples -2 and
-4 were detects >3X the value of the intercept and will not be qualified.

For the ICV associated with samples 320-28713-1 through -14, the %Ds were >30% with positive bias for
1,2,4-trichlorobenzene and hexachlorobutadiene. The associated sample results were non-detect and will
not be qualified.

Blanks

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



Benzene was detected at < the PQL in FB3, sample 320-28713-1, associated with samples -2 through -8.
The associated result for sample -8 was non-detect and will not be qualified.

Carbon disulfide was detected at < the PQL in FB5, sample 320-28713-15, associated with samples -16
through -20. The associated result for samples -16 and -20 were detects >5X the FB value and will not be
qualified. The associated results for samples -17 and -19 were non-detect and will not be qualified.

Methylene chloride was detected at < the PQL in FB5, sample -15, associated with samples -16 through
-20. The associated result for samples -018 and -019 were detects >10X the FB value and will not be
qualified. The associated result for sample -17 was non-detect and will not be qualified.

Toluene was detected at < the PQL in FB5, sample -15, associated with samples -16 through -20. The
associated result for sample -17 was non-detect and will not be qualified.

Dichlorodifluoromethane and trichlorofluoromethane were detected at > the PQL in FB2, sample 320-

28716-3, associated with sample -4. The associated sample results were detects >5X the FB
concentrations and will not be qualified.

Surrogates
All surrogate acceptance criteria were met.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

An MS/MSD was not performed.

Laboratory Control Sample (LCS)/Laboratory Control Sample Duplicate (LCSD)

The LCS/LCSD met all QC acceptance criteria except as noted above in the Summary section.

Detection Limits/Dilutions

All detection limits were properly reported and correctly adjusted for dilutions. The samples were not diluted
except as follows.

Sample 320-28713-2 (1.85X), sample -3 (2.74X and 3.33X for trichloroethene); sample -4 (3.7X and 6.28X for
trichloroethene); sample -5 (3.62X and 6.12X for trichloroethene); sample -6 (3.88X); sample -7 (4.54X and
7.87X for tetrachloroethene); sample -8 (5.93X); sample -10 (1.55X for 1,1,2-trichloro-1,2,2-trifluoroethane);
sample -11 (1.54X and 2.81X for 1,1,2-trichloro-1,2,2-trifluoroethane and trichloroethene); sample -12 (4.69X);
sample -13 (2.72X); sample -14 (2.78X); sample -16 (3.58 for trichlorofluoromethane); sample -17 (2.34X and
4.88X for trichlorofluoromethane); sample -18 (4.92X); sample -19 (3.02X); sample -20 (2.32X); sample 320-
28716-2 (13.5X for dichlorodifluoromethane, tetrachloroethene, trichloroethene, trichlorofluoromethane and
1,1,2-trichloro-1,2,2-trifluoroethane) and sample -4 (5.33X and 10.7 X for trichlorofluoromethane).

Tentatively Identified Compounds (TICs)

TIC reports were not required.



Other QC

Mass spectra acceptability were verified during data validation and met QC acceptance criteria except as
noted above in the Summary section. Sample results < the PQL with missing ions or poor ratios were
qualified J by the laboratory and were not further qualified during data validation.

FBs were submitted, one with each ARCOC. Two field duplicate pairs were submitted with ARCOC
617840. There are no “required” review criteria for field duplicate analyses comparability; no data will be
qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: Mary Donivan Level: | Date: 07/17/17




Sample Findings Summary

AR/COC: 617838, 617839, 617840, 617841, 617842

N\

/\

Page 1 of 2

Analytical Method

TO15

Sample ID

102457-001/MWL-SV-FB1
102458-001/MWL-SV01-42.5
102458-001/MWL-SV01-42.5
102459-001/MWL-SV-FB2

102459-001/MWL-SV-FB2

102459-001/MWL-SV-FB2

102460-001/MWL-SV02-41.5
102462-001/MWL-SV-FB3
102463-001/MWL-SV03-50
102463-001/MWL-SV03-50
102464-001/MWL-SV03-100
102464-001/MWL-SV03-100
102465-001/MWL-SV03-200
102465-001/MWL-SV03-200
102466-001/MWL-SV03-200
102466-001/MWL-SV03-200
102467-001/MWL-SV03-300
102467-001/MWL-SV03-300
102468-001/MWL-SV03-400
102468-001/MWL-SV03-400
102469-001/MWL-SV03-400
102470-001/MWL-SV-FB4

102471-001/MWL-SV04-50

Analyte Name (CAS#)

ACETONE (67-64-1)
ACETONE (67-64-1)
TOLUENE (108-88-3)

ACETONE (67-64-1)

DICHLORODIFLUOROMETHANE (75-

71-8)

TRICHLOROFLUOROMETHANE (75-

69-4)

ACETONE (67-64-1)
2-HEXANONE (591-78-6)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
BENZENE (71-43-2)
2-HEXANONE (591-78-6)
2-HEXANONE (591-78-6)

2-HEXANONE (591-78-6)

Qualifier, RC

J+, 15
J+, B2
0.4U, B2
J+, 15

J, X1

J, X1

27U, B2
UJ, RP2
UJ, RP2
0.74U, B2
UJ, RP2
1.1U, B2
UJ, RP2
1.5U, B2
UJ, RP2
1.4U, B2
UJ, RP2
1.6U, B2
UJ, RP2
1.8U, B2
UJ, RP2
UJ, RP2

UJ, RP2




AR/COC: 617838, 617839, 617840, 617841, 617842

Page 2 of 2

Analytical Method

Sample ID
102472-001/MWL-SV04-100
102473-001/MWL-SV04-200
102474-001/MWL-SV04-300
102475-001/MWL-SV04-400
102478-001/MWL-SV05-50
102478-001/MWL-SV05-50
102478-001/MWL-SV05-50
102479-001/MWL-SV05-100
102479-001/MWL-SV05-100
102480-001/MWL-SV05-200
102480-001/MWL-SV05-200
102480-001/MWL-SV05-200
102481-001/MWL-SV05-300
102481-001/MWL-SV05-300
102482-001/MWL-SV05-400
102482-001/MWL-SV05-400

102482-001/MWL-SV05-400

Analyte Name (CAS#)
2-HEXANONE (591-78-6)
2-HEXANONE (591-78-6)
2-HEXANONE (591-78-6)
2-HEXANONE (591-78-6)
ACETONE (67-64-1)

METHYLENE CHLORIDE (75-09-2)
TOLUENE (108-88-3)

ACETONE (67-64-1)

VINYL ACETATE (108-05-4)
ACETONE (67-64-1)

CARBON DISULFIDE (75-15-0)
TOLUENE (108-88-3)

ACETONE (67-64-1)

TOLUENE (108-88-3)

ACETONE (67-64-1)

METHYLENE CHLORIDE (75-09-2)

TOLUENE (108-88-3)

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

Qualifier, RC
uJ, RP2
uJ, RP2
uJ, RP2
UJ, RP2
5.0V, B2
0.4U, B2
0.4U, B2
12U, B2
J, 71

25U, B2
3.9U, B2
2.0U, B2
15U, B2
1.2U, B2
12U, B2
0.93U, B2

J+, B2




Sandia Data Validation Summary Worksheet

Page 1 of 1

ARCOCH#: 617838, 617839, 617840, 617841

and 617842

Site/Project: MWL SVM

Validation Date: 07/14/2017

SDG #:320-28713 and 320-28716

Laboratory: TA Laboratories Inc. - West Sacramento, CA

Validator: Linda Thal

Matrix: Air

# of Samples: 24 CVR present: Yes

ARCOC(s) present: Yes

Sample Container Integrity: OK

Analysis Type:
X Organic [] Metals [] Genchem [] Rad
Requested Analyses Not Reported
Client Sample ID Lab Sample ID Analysis Comments
none
Hold Time/Preservation Outliers
. . Collection Preparation Analysis Analysis Analysis
Client Sample ID Lab Sample ID Analysis Pres. Date Date Date <X HT >2X HT
none

Comments: Collected 05/30/2017

ARCOC 617839 lists the field blank sample type as “SA” and the sample type for MWL-SV02-41.5 as “FB”.

Case narrative (job narrative) missing for 320-28716

Validated by:

p{j Alad__

Revised 7/2015



Sandia Organic Worksheet (GC/MS VOC)

Page 1 of 3

ARCOC #:617838, 617839, 617840, 617841 and 617842

SDG:320-28713 and 320-28716

Matrix: Air

Laboratory Sample 1Ds:320-28713-1 through -20 and 320-28716-1 through -4

Method/Batch #s:TO-15/169436 (samples 28713-1 thru -14);169640

(samples 28716-1 thru -4); 170389 (samples 28713 -15 thru -20

and dilutions for -3, -4, -5, -7, -10, -11, -16, -17) and 170534
(dilutions for 28716 -2 and -4)

Tuning (pass/fail):pass

TICs Required? (yes/no):no

Calibration
RF/ (cvy/ 5X LCS/
Analyte RsD2 | ccv | mB | (oxy | SCS | LCSD | cgp | FBS X5 FB4 | x5
(outliers) Int. Slope %D MB YR %R RPD -1 -9
ATMS 9 05/02/2017
batch 169436 (28713-1 thru -14)
Benzene NA v v v v NA v 4 v .081J .405 4 NA
2-Hexanone NA v v v v NA v v 29 v NA v NA
1,2,4-Trichlorobenzene NA v v (+37) v NA v v v v NA 4 NA
Hexachlorobutadiene NA v v (+35) v NA v v v v NA v NA
Surrogate Recovery Outliers
Sample 1D 1,2-DCA-d4 %R Toluene-d8 %R BFB %R Sample 1D 1,2-DCA-d4 %R Toluene-d8 %R BFB %R
none
IS Outliers
FBZ Chl-d5 1,4-DCB-d4
Sample ID Area RT Area RT Area RT
none

Comments: HTs OK . LCS/LCSD (lab limits)

Revised 7/2015



Sandia Organic Worksheet (GC/MS VOC)

Page 2 of 3

ARCOC #:617838, 617839, 617840, 617841 and 617842

SDG:320-28713 and 320-28716

Matrix: Air

Laboratory Sample 1Ds:320-28713-1 through -20 and 320-28716-1 through -4

Method/Batch #s:TO-15/169436 (samples 28713-1 thru -14);169640

(samples 28716-1 thru -4); 170389 (samples 28713 -15 thru -20
and dilutions for -3, -4, -5, -7, -10, -11, -16, -17) and 170534

(dilutions for 28716 -2 and -4)

Tuning (pass/fail):yes

TICs Required? (yes/no):no

Calibration
RE/ (Icv)/ 5X LCs/
Ana_lyte RSD/r? | ccVv MB | (10X) 'gCS LOCSD Lcsp | BS X5
(outliers) Int. Slope %D MB %0R %R RPD -15 (X10)
ATMS 9 06/20/2017
batch 170389 ( 28713-15 thru -20
+DL for -3, -4, -5, -7, -10, -11, -16,
-17)
Acetone NA v v v v NA v v v .87] (8.7)
Carbon disulfide NA v v v v NA v v v .09J 45
Methylene chloride NA v v v v NA v v v A (1.0)
Toluene NA v v v v NA v v v .26] (2.6)
Surrogate Recovery Outliers
Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R
none
IS Outliers
FBZ Chl-d5 1,4-DCB-d4
Sample 1D Area RT Area RT Area RT
none

Comments: HTs OK . LCS/LCSD (lab limits)
-17 vinyl acetate mass spectra missing 86 ion sample result 2.9X > RL qualify J
-18 vinyl acetate mass spectra missing 86 ion sample result < RL J qualified by the lab

Revised 7/2015



Sandia Organic Worksheet (GC/MS VOC)

Page 3 of 3

ARCOC #:617838, 617839, 617840, 617841 and 617842

SDG:320-28713 and 320-28716

Matrix: Air

Laboratory Sample 1Ds:320-28713-1 through -20 and 320-28716-1 through -4

Method/Batch #s:TO-15/169436 (samples 28713-1 thru -14);169640

(samples 28716-1 thru -4); 170389 (samples 28713 -15 thru -20
and dilutions for -3, -4, -5, -7, -10, -11, -16, -17) and 170534

(dilutions for 28716 -2 and -4)

Tuning (pass/fail):yes

TICs Required? (yes/no):no

Calibration
RE/ (icvy 5X LCs/

Anell_lyte o | cione | RSDIP | cov | MB | (10%) b | EeSP esp | FBY (;(150) i (;(150)

(outliers) . p %D MB RPD
ATMS 11 06/05/2017
batch 169640 (28716-1 thru -4)
Acetone .85 v v v v NA v v v 1.1] (11) 791 | (7.9
Toluene NA v v v v NA v v v .35J (3.5) v NA
Dichlorodifluoromethane NA 4 4 4 v NA v v v v NA .65 3.25
Trichlorofluoromethane NA v v v v NA v v v v NA .94 4.7
ATMS 9 06/20/2017
batch 170534 (28716-2 DL, -4 DL)
none

Surrogate Recovery Outliers
Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R
none
IS Outliers
FBZ Chl-d5 1,4-DCB-d4
Sample ID Area RT Area RT Area RT
none

Comments: HTs OK . LCS/LCSD

-3 (FB2) carryover of dichlorodifluoromethane and trichlorofluoromethane from undiluted sample -2 qualify J

ATMS 11 06/05/2017 Linear: Acetone

Revised 7/2015



SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF ClISTNNRV \“
Internal Lab 320-28713 Chain of Custod Page 1 of 1
BatchNo. |/ SMO Use AR/COC| 617840
Project Name: MWL GWM / SVM Date Samples Shipped: S / 31 ] 17 SMO Authorization: j;ﬁ—: g 1 Waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No 2ESAU95 SMO Contact Phone: O RMA
Project/Task Number:  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 O  Released by COC No.
Service Order: CF01-17 Lab Destination TA/ West Sacramento Send Report to SMO: 4° Celsius
Contract No 1636780 Stephanie Montafio/505.284.2553 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
*| 102462 |001 |MWL-SV-FB3 NA |30 o082b| se | s 6L None G F8 |VOC (TO-15)
+| 102463 |001 |MWL-SV03-50 50 9%/ | sa | s 6L None G SA [VOC (TO-15)
3|5 102464 [001  [MWL-SV03-100 100 0855 | s | s 6L | None | © SA |VOC (TO-15)
o[> 102465 [001  [MWL-SV03-200 200 s900 | s | s 6L | None | G SA |VOC (T0-15)
¥ 102466 001  |MWL-SV03-200 200 \ 240~ | sG S 6L None G py |VOC(TO-15)
o
*|= 102467 {001 |MWL-SV03-300 300 0g07) s6 | s 6L | None | G g [VOLITON0)
a1
4|2 102468 [001  [MWL-SV03-400 400 n94k | SG S 6L None G SA [VOC(TO-15)
«| 102469 [001  |MWL-SV03-400 400 | WV 094 6| sG S 6L None G pu |VOC(TO-15)
Last Chain: O Yes Sample Tracking SMO Use |Special Instructions/QC Requirements: Conditions on
Validation Req'd: Yes Date Entered: EDD B Yes Receipt
Background: O Yes Entered by: Turnaround Time 0O 7-Day* O  15-Day* 30-Day
Confirmatory: O Yes QC inits. Negotiated TAT =]
Sample Name Signature Init. Company/Qrganization/Phone/Cell  |Sample Disposal 0 Return to Client @ Disposal by Lab
Team |John Cochran T=Y ofce— SNL/06234/505-844-5256/505-239-1988 |Return Samples By:
Members |Dapald Schofield - —— 1 SMN0414HBG5-Be48861505-259-7098 m—?J
William Gibson Ty SNL/04141/505-239-7367/505-239-7367 | £/pwata' 0 —~ L4900 f‘/huaz Tee 4 .,,j‘/j?;o "7
Robert Lynch SNL/04141/505-844-4013/505-250-7090 £, efed 70 ra5.
Alfred Saptillanes SNL/04141/505-284-6870/505-228-0710 Lab Use
[Relinquished by ~/ _b{,'/ olo— Org. 4,3/ Date 4 /2.0/r~  Time; 247  |Relinquished by Org. Date Time
{Received by Org.ah2 | Date S /30/17 TimeFey 3 |Received by Org. Date Time
linquished by T > < e s Org. b7 | DateS /3) /) 7 Time (3505 |Relinquished by Org. Date Time
Received by Ban L Org. Date b /L /13> Timelo 7> |Received by Org. Date Time

*Prior confirmation wit'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 1
Batch No. /Vf / ﬁq, SMO Use AR/COC 617841
Project Name: MWL GWM / SVM Date Samples Shipped: > * 2| - | i SMO Authorization: = O  Waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No. &E_S-qu <7 SMO Contact Phone: 1 RMA
Project/Task Number:  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 O Released by COC No.
Service Order: CF01-17 Lab Destination TA / West Sacramento Send Report to SMO: 4° Celsius
Contract No 1636780 Stephanie Montafio/505.284.2553 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 !
102470 |001  |MWL-SV-FB4 NA | 5/30/17 10:10 | SG S 6L None G Fg [VOC (TO-15)
102471 [001  |MWL-SV04-50 50 | 5/3017 1017 | SG S 6L None G sA [VOC (TO-15)
Ei 102472 |001  |MWL-SV04-100 100 | 5/30/17 10:20 | SG S BL None G SA [VOC(TO-15)
> 102473 001  [MWL-SV04-200 200 | 5/30/17 10:24 | SG S 6L None G sA [VOC(TO-15)
a1
R 102474 [001  |MWL-SV04-300 300 | 5/30117 10:28 | SG S 6L None G SA [VOC(TO-15)
o
— 102475 |001  |MWL-SV04-400 400 | 5/30/17  10:34 | SG | S 6L None G SA |VOC(T0-15)
&
©
Last Chain: O Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: Yes Date Entered: EDD @  Yes Receipt
Background: O Yes Entered by: Turnaround Time O 7-Day® O 15-Day* @ 30-Day
Confirmatory: O  Yes QC inits Negotiated TAT O
Sample Name Signatyre Init. Company/Organization/Phone/Cell  |Sample Disposal 0O Return to Client & Disposal by Lab
Team [Tim Jackson 7= A5 — 77 |SNL/0631/505-284-2547/505-280-1265 |Return Samples By:
Members |Gilbert Quintana .%W s |SNL/DB41/505-844-2507/505-228-2606 |Comments: Elevation 5400 ft FAMSL. See attached field forms.
William Gibson SNL/0641/505-239-7367/505-239-7367
Robert Lynch — | SNL/0641/505-844-4013/505-250-7090
Alfred Santillanes %{-’M.__%SNUOBM1505-284-6870l505-228-071D Lab Use
Relinquished by 7~/ /s — Org.0b% ) Dates/s,/r7  Time 2t/ % |Relinquished by Org. Date Time
[Received by [0 : Oorghh% | DateS /3p//7 Time 243 |Received by Org. Date Time
linquished by | &~ =, Org.Of2) DateS] 2/ Time 09~ [Relinquished by Org. Date Time
ceivedby A, Jlar” — Org. Date ¢/, / 1”7~ Time (oo |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 1
sachno. /[ SMO Use aricoc| 617842
Project Name: MWL GWM / SVM Date Samples Shipped: S 3. [ 7 SMO Authorization: T@% T Waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No. 16S 944 5 SMO Contact Phone: o RmA
Project/Task Number:  195122.10.11.08 Lab Contact Lee Ann Heathcote/ Wendy Palencia/505-844-3132 1 Released by COC No.
Service Order: CF01-17 Lab Destination TA / West Sacramento Send Report to SMO: & 4° Celsius
Contract No.: 1636780 Stephanie Montafio/505.284.2553 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
102477 (001  |MWL-SV-FB5 NA | 5/30117 10149 | SG | S 6L None G FB |VOC (TO-15)
* | 102478 |001 |MWL-SV05-50 50 | 5/3017 10:52 | SG S 6L None G SA |VOC(TO-15)
® VOC (TO-15
?|® 102479 |001  [MWL-SV05-100 100 | 5/30117 10:55 | SG S 6L None G SA ( )
®
* [~ 102480 (001  |MWL-SV05-200 200 | 5/30/17 1058 | SG | S 6L None G SA |VOC (TO-15) R
9 & 102481 [001  |MWL-SV05-300 300 | 5/30117 11:03 | SG ) 6L None G SA [VOC(TO-19)
(o]
~ | 102482 |001  |MWL-SV05-400 400 | 5/30/17 11:11 | SG S 6L None G SA [VOC(TO-15)
8
©
Last Chain: 0O Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: Yes Date Entered: EDD @ Yes Receipt
Background: O Yes Entered by Turnaround Time O 7-Day* O 15-Day" 2 30-Day
Confirmatory: O Yes QC inits Negotiated TAT u]
Sample Name Sigpature Init. Company/Organization/Phone/Cell  |Sample Disposal O Return to Client @ Disposal by Lab
Team Tim Jackson /- (& 7? SNL/0631/505-284-2567/505-280-1265 |Return Samples By:
Members Gilbert Quintana M Mm»"ﬁd A4 |SNL/I0641/505-844-2507/505-228-2606 |Comments: Elevation 5400 ft FAMSL. See attached field forms.
William Gibson £/, M Ze)(-7) | SNLI0641/505-239-7367/505-239-7367
Robert Lynch 2#T |SNLI0641/505-844-4013/505-250-7090
Alfred Santillangs #" | 25 {SNL/0641/505-284-6870/505-228-0710 Lab Use
linquished by L A% Org.064/ Date4/2p//7  Time % </2 |Relinquished by Org. Date Time
ceived by Ta—&@* OgpHb3 1 Dates/2p))n1 Time {34 3 |Received by Org. Date Time
linquished by 75~ 0 Cmpm=—""— org.() L2 | DateS/3)[/ 7 Time &%~ ) |Relinquished by Org. Date Time
ceived by  fo.,/ }/,/V“/— Org. Date £/6 /| Time|® 2> |Received by Org. Date Time

*Prior confirmatiofl 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 1
BatchNo. V| /) SMO Use ARICOC| 617838
Project Name: MWL GWM / SVM Date Samples Shipped: 5 -3 |- | 7 SMO Authoﬁzatior;m_ O Waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No F 65 4 q‘g SMO Contact Phone: O RMA
Project/Task Number:  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 O Released by COC No.
Service Order: CF01-17 Lab Destination TA/West Sacramento Send Report to SMO: 4° Celsius
Contract No 1636780 Stephanie Montafio/505.284.2553 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
3| 102457 |001  |[MWL-SV-FB1 NA | 5/3017 11:30 | SG | S 6L None G FB |VOC(TO-15)
«| 102458 001  |MWL-SV01-42.5 425 | 5130117 11:33 | SG S 6L None G SA |VOC (TO-15)
&
)
=
4
©
[T
320-28716 Chain of Custody
l i [
Last Chain: O Yes Sample Tracking SMO Use |Special Instructions/QC Requirements: Conditions on
Validation Req'd: Yes Date Entered: EDD B Yes Receipt
Background: O Yes Entered by: Turnaround Time 0 7-Day* 0 15-Day* B  30-Day
Confirmatory: O Yes QC inits.: Negotiated TAT ]
Sample Name Signgture Init. Company/Organization/Phone/Cell  |Sample Disposal O Return to Client Disposal by Lab
Team [Tim Jackson T=g] —=1% — 77 |SNL/0631/505-284-2547/505-280-1265 |Return Samples By:
Members |Gilbert Quintana 7, p 25 . s 4 SNL/0641/505-844-2507/505-228-2606 |Comments: Elevation 5400 ft FAMSL. See attached field forms
William Gibson aﬁg SNL/0641/505-239-7367/505-239-7367
Robert Lynch | /2L~ |SNL/0641/505-844-4013/505-250-7090
Alfred Santillanes B SNLIDB41/505-284-6870/505-228-0710 Lab Use
linquished by 7 —1/_Are, — Org Jp 7 Date 5/3¢0/) 7 Time ;24 2 |Relinquished by Org. Date Time
%:ceived by [o——amta———— Org. 062 ! Date 5/30/¢(7 Time )3 & R [Received by Org. Date Time
linquished by [ &— % = Org.04 7 ) Date%/3)/ ) 7 Time()5965 |Relinquished by Org. Date Time
{Received by B Org. Date £/ L)/ 1 Time (¢29p |Received by Org. Date Time
*Prior confirmation with SO 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 1
Batch No, /V[{+ SMO Use AR/COC| 617839
Project Name: MWL GWM / SVM Date Samples Shipped: /3 |/ 1 7] SMO Authorization: | g O Waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No. Ib6S 49g SMO Contact Phone: O RMA
Project/Task Number:  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 O Released by COC No.
Service Order: CF01-17 Lab Destination: TA/WWest Sacramento Send Report to SMO: 4° Celsius
Contract No.- 1636780 Stephanie Montarno/505.284.2553 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
‘| 102459 [001  |MWL-SV-FB2 NA | 53017 11:33 | SG | S 6L | Nore | G SA |VOC(TO-15)
*| 102460 (001  |MWL-SV02-41.5 415 | 530117 1142 | SG S 6L None G FB [VOC (TO-15)
5
o
[{e)
®
H
Ul
o)}
\I
S
[y
O1
o)
©
Last Chain: O Yes Sample Tracking SMO Use  |Special Instructions/QC Requirements: Conditions on
Validation Req'd: & Yes Date Entered: EDD Yes Receipt
Background: 0O  Yes Entered by: Turnaround Time 0O 7-Day* 0O 15-Day* 4 30-Day
Confirmatory: O Yes QC inits Negotiated TAT u]
Sample Name _Signature Init. Company/Organization/Phone/Cell  |Sample Disposal O Return to Client @ Disposal by Lab
Team |Tim Jackson 7=t /o — 77 |SNLI0631/505.284-2547/505-280-1265 |Return Samples By
Members Gilbert Quintana .Z?.o’ A7kt |SNL/0B41/505-844-2507/505-228-2606 Comments: Elevation 5400 ft FAMSL. See attached field forms.

William Gibson 47, 2o/ 17 | SNLI0B41/505-239-7367/505-239-7367

Robert Lynch Yo oA ° | £< |SNL/0641/505-844-4013/505-250-7090

Alfred Santillanes %’M:%MW1/505—284—6870/505-228—0710 Lab Use
8linquishedby 74 wfle— Orgnz %, Date 5/30/r7 Time /34 ?  |Relinquished by Org. Date Time
Riceived by | Org. nh% ) Dates /39][ 7 Time J24 32 [Received by Org. Date Time
Relinquished by /(5 = Org. 0/ %) Date5/3//; ) Time O%5% |Relinquished by Org. Date Time
Receivedby By Mmr > —— Org. "~ Date{/&/| ¥ Time|olo |Received by Org. Date Time

*Prior confirmation with SMQ_reduired for 7 and 15 day TAT




CONTRACT VERIFICATION REVIEW FORMS

AR/COC Number Sample Type
617838 Environmental*
617839 Environmental*
617840 Environmental*
617841 Environmental*
617842 Environmental*

* AR/COC forms are provided in the Data Validation Section of this Annex.




SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL SVM Project/Task No. 195122 10.11.08
ARCOC No.617838,617839, 617840,617841 & 617842 Analytical Lab TAL-WS SDG No. 320-28713-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10f8



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, X
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | N/A
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided X
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f8

ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes

No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

RPD for 2-hexanone outside acceptance range for LCS/LCSD (batch

169436)

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

Methylene chloride detected in method blank (batch 170534)

30f8

ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
b) Sampling blank (e.qg., field, trip, and equipment) data X | Benzene detected in MWL-SV-FB3. Acetone, carbon disulfide,
reported and met methylene chloride and toluene detected in MWL-SV-FB5. Acetone and
toluene detected in MWL-SV-FB1. Acetone, dichlorodifluoromethane
and trichlorofluoromethane detected in MWL-SV-FB2.
3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- X
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 | Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
ltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) X
a) 12-hour tune check provided
b) Initial calibration provided X

4 0of 8

ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

SMO-05-03

Line

No. Iltem Yes| No Comments
c¢) Continuing calibration provided X
d) Internal standard performance data provided X
e) Instrument run logs provided X

4.2 | GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c¢) Instrument run logs provided N/A

4.3 | HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A

4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided

50f8

ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments

No.

b) Continuing calibration provided N/A

c¢) CRI provided N/A

d) Internal standard performance data provided N/A

e) Chlorine isotope ratios provided (perchlorate only) N/A

f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A

a) Initial calibration provided

b) Continuing calibration provided N/A

c) ICP interference check sample data provided N/A

d) ICP serial dilution provided N/A

€) Instrument run logs provided N/A
4.6 | Radiochemistry and General Chemistry N/A

a) Instrument run logs provided

5.0 Data Anomaly Report
Line
ltem Yes | No If no, explain
No.
5.1 DAR completed for monitoring and surveillance sample data N/A
5.2 Problems or outliers noted N/A
60f8 ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

SMO-05-03

Line .
Iltem Yes| No If no, explain

No.

5.3 Verification or reanalysis requested from lab N/A

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction

N Analysis Problems/Comments/Resolutions

0.

102462-001 TO-15 Sample receipt date incorrect on COAs, lab chronicle and sample summary
102463-001

102464-001

102465-001

7 of 8

ARCOC No. 617838, 617839, 617840, 617841 & 617842



SMO0-2012-CVR (11-2013)

Were deficiencies unresolved? ¢ Yes € No

Based on the review, this data package is complete. € Yes & No

If no, provide nonconformance report or correction request number |19410

Reviewed by: Wendy Palencia Date: 06-30-2017 10:03:00

Were resolutions adequate and data package complete? ¢ Yes € No

Closed by: Wendy Palencia Date: 07-19-2017 08:31:00

8 0of 8

SMO-05-03

and date correction request was submitted: 06-30-2017

ARCOC No. 617838, 617839, 617840, 617841 & 617842



FIELD SAMPLING FORMS

OCTOBER 2017 SOIL-VAPOR MONITORING



LTS 2015-001 (6/2015)

HEALTH & SAFETY MEETING FORM

Dept: 0641 Facility: MWL Date: 10/26/17

Time: Qzl o)

Activities: Soil Vapor well Sampling
(Anyone has the right to cease field activities for safety concerns. The buddy system will be used when needed.)

Weather Conditions: P . :
Temp: __ 4> °F Wind Speed: £ 5 MPH Humidity: % 7w Wind Chill: _ 72 °F
Chemicals Used: @ None [0 Preservatives in sample bottles L1 Other:

Hospital/Clinic: Sandia Medial Clinic Bldg. 831 Phone: 911 on LAN; 844-0911 on mobile

Safetv Topics Presented

[0 Wear safety glasses [0 Wear leather gloves [J Wear sunscreen

M Wear safety boots [0 Wear latex or nitrile gloves [ No eating or drinking onsite

1 Wear hearing protection ™ Use safe lifting practices O Set up eye wash

M Be aware of slips, trips, and falls. ™ Wear communication device (radio,

Keep work area clean and use a step | cell phone, EOC alert enabled pager)
stool when necessarv

M Be aware of biohazards
(snakes, spiders, etc.)

[J Avoid spilling leachate
(hose connections)

™ Be aware of pressure hazards O Notify RCT when using neutron [ Practice ALARA
probe
O Other (list):

M Be aware of electrical hazards (0 Be aware of pinch points

™ Be aware of environmental [ Other (list):
conditions (heat/cold stress).
Dress accordingly. Wear
sunscreen if necessary. Stay
hydrated.

Does anyone have any weight restrictions on lifting? Circle YES o:'NO. lf answered YES explain,

Pnnted Nafie * p
7Za ras £ JMS
Printed Name — 3
/ ]~ 7'/' L/ 4 } /e
Printed Name .
Lt/i//iﬂlm éj’éff’w
Printed Name
_ Oress Bowger
Printed Name

Stevenr T Vesow

Printed Name ;A., 'C—g :2 E z;: E
7 —

/?(J [\%’/\ ‘]—Z% ne /l Attendees f{?/%z(;@?

o M
Signature f / /{/f s

Signature

Signature

Slgnatuw

/.

IMPORTANT NOTICE: A printed copy of this form may not be the document currently in effect. The official version is located on the Sandia Restricted Network

(SRN), 4100 Controlled Documents homepage.



LTS 2015-004 (8_2016) page [ of 7

Soil Vapor Sampling Log Form

Initial Ending

Flow . N
Location Date Time Canister # PID Rate Canister Canisten Comments
(ppm) (lv'F/) Vacuum | Vacuum
by (Ps)) (£9t)
Pt ~FB | oheln| 1129 | 5920 /329 | rp | an | “26 | -2
p = [ %
mot -5 Vol 92,5 137 ~H- 2-% v rA | s

* l | {

| | J
1137 u d 4 Ny I
11349 gﬂ/t{"’, rH N A ~27 |~

J L | 3yoo03yq | L ~27 | =Y

moi-rpy  |iohelN| 25 | THowo3 Y | wp | pA |20 -

paL ~5we2~4.5 nd AMH 4. i re | am

1 1 ] i l 1 1

;)'—/éa L 1 L J- =

H9Y | 34000960 | pdt | prr |27 | -

e
—

3256 + L ~27 | ~y

//'ﬁ b4 ¢/6 -

T4 0“7

Field Notes:
= /( (792N )Lr{‘/ -

P + 222

B oecftyroe~d = I, 3 pp—

—~ §'—{O() 7£ulv~5 /

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, 4100 Controlled Documents home page.



Page of

LTS 2015-004 (8_2016)
Soil Vapor Sampling Log Form
Flow Ini?ial End.ing
Location Date Time Canister # (PID Rate Canister Canister Comments
ppm) ( (V_.r% Vacuum | Vacuum
Cl(Psn | (P30
M~ FRF 128/ | 829 | 3p0ze 2> | A-%;ﬂ | 29 | -3
pwi-Syos-59 910 AMA &, 7 | s A
| | ’ | \
I I ) LT 1
J G2 | 1935 r~a rE | 20| %
Ml 3w 0 J 973 b 4,7 % ra amvr
/ 1 r R
g4 L i S ) Y
L Glo | 340011 ME- | oA | -2¢ | K
Ppl-Suy=) OO 9/ a il J7 S n A s
| | T
, 4/¢ -~ { l *
J 520 | 3909 1279 | #¥ | re | JJ6 | %
i v 3= 300 g2 w i A A ~h | A
l i ) | ) | |
[ 42 J | [ ] L
J 927 | 3yoouj6% | m4 | wma 2 | K
Minb-5003- oo ‘?}7 ré U, “é 22 Y e ATt
J | i ] | JJ,
930 12 | L [
L Yo l44% | 252 A |t | 229 | = [Sles Sl
/
A1k { Ay .
L} i‘ I f ]

(0]

Field Notes: Chevitiovm = o~ 5400 fams | .
717222 , min. £4E 3090, mok/ & per 732

= 2.7 P

b’ack//ﬁ/ m/

TH on $ite = EA

Lent/ qvows 1D Purst  pred

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, 4100 Controlled Documents home page.



Page 3_ of 171

LTS 2015-004 (8_2016) —_—

Soil Vapor Sampling Lof Form
Initial Ending
D Flow

P Canister Canister

Comments

Location Date Time Canister # Rate
(ppm) (cv-f% Vacuum | Vacunm
he | (P5) | (0S))
- £33 |wllr| 100y (39000171 ~ | et |26 | -8

/Goﬁ »~ a,7 ~r ~ M

. 8
L[ | [ ] 1
I} i

Mt~ SV~ 50

eal 1 11 R

"9 510 Sangls

N 1012 |3y00 0 )97 ~n s -2Y £ 0o
Mpl-SyoU -y 9 wrxs Ao A g, b < ~a Y
‘ [ | I | | |
07 4 L L 1 L
1019 |[hges iy 51 ~H | Mt -lb |—%
mwi- SveY - 2v0 /305 M J, b rE- A

1 J l l

J 11
24 | -9

—— [

} /¢ /& J, l

4 1919 | 349004 | o | w

§‘_

e L5693 po /049 A ) vF | ~E

| J

|
{ /92 L -L

J» /223 |17 MG 2l | -

Al Sued Yoo ;o) P A A 7.4
l

—— |8 | [
—?

{
J (9029 l l L \"
L ~ w29 (39000517 rt | ME | -25 |-
— (/;y{',f?/
(] / R
0 ?gf:

Field Notes: ,
Elevatidem = 4 4o #h’kﬁ/

P1d # 9222
Biclt grow—" = 02,7 ppr~

THd sn-5+

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is focated on the Sandia Restricted
Network, 4100 Controlled Documents home page.



LTS 2015-004 (8_2016)

Page i of i

Soil Vapor Sampling Log Form
Flow Inifial End.ing
Location Date Time Canister # (:;];,) Rate ‘C/:::ls;g S,:::ISJ: Comments
(wn}r" (_P51) (/2si)
hpt- FR5 10/219//7 104D | Yoo 0160 NA | s 26 -4
ik gvvs- 50| joq o A A a,4 © ~p | A
| | | \ | | [ ]
; Ul T 1T [T ¢
d io49 Fqoo )26 A | o 24 -
nat-fv08 - fo o9 VH ) 8 rMAE | M
f + I | [ l )
s N’ I 12 L TL
¥ 10567 b0 o /7 v | VA 2% | g
bl V5 - 200 1062 M 7,3 I MA | NMA
| 4 ) | | '| J
f pse| L VIV T LD TL
J [055 | 1572 ¢ M v |26 | —P
Awi-3VIb-%80 050 M v, 3 %) A A
J | ) f [ |}
,059 L J g 1 L
/100 |[34od oo | apg | p# | 25 | -8
nwesvosyod | || o | an 0,9 | & | rr | wr
| N J | J ]
. /104 i J’ 4 = V
N = ok 3770/ M| s "‘)b ""6
/A
T
IO(W
Field Notes:
Flecetfo— —~ 5 po

pip H [7227F

Ruckgrevad =

- 0.Y ppr—

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, 4100 Controlled Documents home page.




SUMMARY SHEET FOR

OCTOBER 2017 SOIL-VAPOR SAMPLES



Sample Summary for MWL Soil Vapor Monitoring

FY18 1° Quarter

SUMMA Sample Associated Field Blank
Well ID Sample Date Sample ID / Port Number ARCOC Number |Sample Type (ARCOC #/Sample #) Comments
Mixed Waste Landfill Soil Vapor Monitoring: Project Task Number 195122.10.11.08 / Service Order Number CF 01-18

MWL-SV01-42.5 8018 103911 Environ.mental 618269 / 103910

MWL-SV01 26-Oct-17 |MWL-SV01-42.5 34000349 618269 103912 Duplicate
MWL-FB 1 34001329 103910 Field QC n/a Ultra Pure N2
MWL-SV02-41.5 34000856 103914 EnV|ron.mentaI 618270 / 103913

MWL-SV02 26-Oct-17  |MWL-SV02-41.5 8253 618270 103915 Duplicate
MWL-FB 2 34000383 103913 Field QC n/a Ultra Pure N2
MWL-SV03-50 7835 103917 Environmental
MWL-SV03-100 34000113 103918 Environmental

MWL-SV03 26-0ct-17 MWL-SV03-200 34001274 618271 103919 Env?ronmental 618271 /103916
MWL-SV03-300 34000168 103920 Environmental
MWL-SV03-400 7521 103921 Environmental
MWL-FB 3 34002027 103916 Field QC n/a Ultra Pure N2
MWL-SV04-50 34000797 103923 Environmental
MWL-SV04-100 34001452 103924 Environmental

MWL-SV04 26-0ct-17 MWL-SV04-200 34000128 618272 103925 Env?ronmental 618272 / 103922
MWL-SV04-300 7758 103926 Environmental
MWL-SV04-400 34000517 103927 Environmental
MWL-FB 4 34000171 103922 Field QC n/a Ultra Pure N2
MWL-SV05-50 34001126 103930 Environmental
MWL-SV05-100 34000017 103931 Environmental

MWL-SVO5 26-0ct-17 MWL-SV05-200 7526 618268 103932 Env?ronmental 618268 / 103929
MWL-SV05-300 34000170 103933 Environmental
MWL-SV05-400 7701 103934 Environmental
MWL-FB 5 34000160 103929 Field QC n/a Ultra Pure N2




DATA VALIDATION REPORTS FOR ENVIRONMENTAL SAMPLES

SOIL-VAPOR MONITORING

OCTOBER 2017



Date:
To:
From:

Subject:

ABA

ANALYTICAL QUALITY ASSOCIATES, INC.

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

www.againc.net
Memorandum

December 4, 2017
File
Linda Thal

GC/MS Organic Data Review and Validation — SNL

Site: MWL SVM

ARCOC: 618268, 618269, 618270, 618271 and 618272

SDG: 320-32934

Laboratory: TestAmerica Laboratories, Inc. -West Sacramento
Project/Task: 195122.10.11.08

Analysis: VOCs by method TO-15

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/NM SMO Procedure AOP 00-03 Rev 5.

Summary

Twenty-four samples were prepared and analyzed with accepted procedures using method EPA TO-15
(Determination of VOCs in Air collected in specially prepared canisters and analyzed by GC-MS). All

compou
the qual

1.

nds were successfully analyzed. Problems were identified with the data package that resulted in
ification of data.

Benzene was detected at > the PQL in FB5, sample 320-32934-1, associated with samples -2
through -6. The associated result for samples -5 and -6 were detects < the PQL and will be
qualified 1.6U,B2 and 1.4U,B2 respectively at their PQLS.

Acetone was detected at < the PQL in FB5, sample -1, associated with samples -2 through -6. All
associated sample results were detects < the PQL and will be qualified 18U,B2; 23U,B2;
23U,B2; 20U,B2 and 18U,B2 respectively at their PQLS.

Methylene chloride was detected at < the PQL in FB1, sample -7, associated with samples -8 and
-9. The methylene chloride result for sample -8 was a detect < the PQL and will be qualified
4.1U,B2 at the PQL.

Acetone was detected at < the PQL in FB2, sample -10, associated with samples -11 and -12. The
acetone results for samples -11 and -12 were detects < the PQL and will be qualified 38U,B2 and
37U,B2 respectively at their PQLSs.

Acetone was detected at < the PQL in FB3, sample -13, associated with samples -14 through -18.
All associated sample results were detects < the PQL and will be qualified 20U,B2; 20U,B2;
38U,B2; 37U,B2 and 55U,B2 respectively at their PQLS.



6. Chloromethane and toluene were detected at < the PQL and benzene at > the PQL in FB3, sample
-13, associated with samples -14 through -18. The benzene result for sample -14 was a detect <
the PQL and will be qualified 1.6U,B2 at the PQL. The chloromethane results for samples -15
and -17 were detects < the PQL and will be qualified 3.3U,B2 and 5.9U,B2 at their respective
PQLs. The toluene results for samples -15 and -18 were detects < the PQL and will be qualified
1.6U,B2 and 4.4U,B2 at their respective PQLSs.

7. Methylene chloride was detected at < the PQL and benzene at > the PQL in FB4, sample -19,
associated with samples -20 through -24. The benzene results for all samples except sample -22
were detects < the PQL and will be qualified 0.80U,B2; 1.8U,B2;1.2U,B2 and 1.2U,B2 at their

respective PQLs. The methylene chloride results for all samples were detects < the PQL and will
be qualified 0.80U,B2; 1.8U,B2;2.2U,B2; 1.2U,B2 and 1.2U,B2 at their respective PQLs.

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 time and properly preserved.

Instrument Tune

All instrument tune requirements were met.

Calibration

The initial calibration and continuing calibration data met QC acceptance criteria.
Blanks

No target analytes were detected in the blanks except as noted above in the Summary section and as follows.
Benzene was detected at > the PQL in FB5, sample -1, associated with samples -2 through -6. The
associated result for samples -2 through -4 were non-detect and will not be qualified.

Methylene chloride was detected at < the PQL and benzene at > the PQL in FB1, sample -7, associated
with samples -8 and -9. The associated sample results except the methylene chloride result for sample -8
were non-detect and will not be qualified.

Acetone, tetrachloroethene and toluene were detected at < the PQL and benzene at > the PQL in FB2,
sample -10, associated with samples -11 and -12. The tetrachloroethene results for samples -11 and -12
were detects > the PQL and >5X the FB value and will not be qualified. The benzene and toluene results
for samples -11 and -12 were non-detect and will not be qualified.

Trichloroethene, tetrachloroethene, chloromethane and toluene were detected at < the PQL and benzene at
> the PQL in FB3, sample -13, associated with samples -14 through -18. The tetrachloroethene and
trichloroethene results for all associated samples were detects > the PQL and >5X the FB values and will
not be qualified. The remaining associated sample results, except the benzene result for sample -14, the
chloromethane results for samples -15 and -17 and the toluene results for sample -15 and -18, were non-
detect and will not be qualified.



Trichloroethene and tetrachloroethene were detected at < the PQL and benzene at > the PQL in FB4,
sample -19, associated with samples -20 through -24. The benzene result for sample -22 was non-detect
and will not be qualified. The tetrachloroethene and trichloroethene results for all associated samples
were detects > the PQL and >5X the FB values and will not be qualified.

Surrogates
All surrogate acceptance criteria were met.

Internal Standards

All internal standards met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

An MS/MSD was not performed.

Laboratory Control Sample (LCS)/Laboratory Control Sample Duplicate (LCSD)

The LCS/LCSD met all QC acceptance criteria.

Detection Limits/Dilutions

All detection limits were properly reported and correctly adjusted for dilutions. The samples were not diluted
except as follows.

Sample -2 (3.51X); sample -3 (4.52X); sample -4 (4.54X); sample -5 (4.01X); sample -6 (3.52X); sample -8
(10.2X); sample -9 (10.2X); sample -11 (7.65X); sample -12 (7.34X); sample -14 (4.05X); sample -15 (4.07X);
sample -16 (7.59X); sample -17 (7.32X); sample -18 (10.94X); sample -20 (2X); sample -21 (4.48X); sample -
22 (5.51X); sample -23 (3X) and sample -24 (3X).

Tentatively Identified Compounds (TICs)

TIC reports were not required.

Other QC
Mass spectra acceptability were verified during data validation and met QC acceptance criteria. Sample

results < the PQL with missing ions or poor ratios were qualified J by the laboratory and were not further
qualified during data validation.

FBs were submitted, one with each ARCOC. Two field duplicate pairs were submitted with ARCOC
618269 and 618270. There are no “required” review criteria for field duplicate analyses comparability; no
data will be qualified as a result.

No other specific issues that affect data quality were identified.

Reviewed by: Mary Donivan Level: | Date: 12/04/17




Sample Findings Summary A

AR/COC: 618268, 618269, 618270, 618271, 618272

N\

Page 1 of 2

Analytical Method

TO15

Sample ID

103911-001/MWL-SV01-42.5
103914-001/MWL-SV02-41.5
103915-001/MWL-SV02-41.5
103917-001/MWL-SV03-50

103917-001/MWL-SV03-50

103918-001/MWL-SV03-100
103918-001/MWL-SV03-100
103918-001/MWL-SV03-100
103919-001/MWL-SV03-200
103920-001/MWL-SV03-300
103920-001/MWL-SV03-300
103921-001/MWL-SV03-400
103921-001/MWL-SV03-400
103923-001/MWL-SV04-50

103923-001/MWL-SV04-50

103924-001/MWL-SV04-100
103924-001/MWL-SV04-100
103925-001/MWL-SV04-200
103926-001/MWL-SV04-300
103926-001/MWL-SV04-300
103927-001/MWL-SV04-400
103927-001/MWL-SV04-400
103930-001/MWL-SV05-50

103931-001/MWL-SV05-100

Analyte Name (CAS#)

METHYLENE CHLORIDE (75-09-2)
ACETONE (67-64-1)

ACETONE (67-64-1)

ACETONE (67-64-1)

BENZENE (71-43-2)

ACETONE (67-64-1)
CHLOROMETHANE (74-87-3)
TOLUENE (108-88-3)

ACETONE (67-64-1)

ACETONE (67-64-1)
CHLOROMETHANE (74-87-3)
ACETONE (67-64-1)

TOLUENE (108-88-3)

BENZENE (71-43-2)

METHYLENE CHLORIDE (75-09-2)
BENZENE (71-43-2)

METHYLENE CHLORIDE (75-09-2)
METHYLENE CHLORIDE (75-09-2)
BENZENE (71-43-2)

METHYLENE CHLORIDE (75-09-2)
BENZENE (71-43-2)

METHYLENE CHLORIDE (75-09-2)
ACETONE (67-64-1)

ACETONE (67-64-1)

Qualifier, RC

4.1U, B2
38U, B2
37U, B2
20U, B2
1.6U, B2
20U, B2
3.3U, B2
1.6U, B2
38U, B2
37U, B2
5.9U, B2
55U, B2
4.4U, B2
0.80U, B2
0.80U, B2
1.8U, B2
1.8U, B2
2.2U, B2
1.2U, B2
1.2U, B2
1.2U, B2
1.2U, B2
18U, B2

23U, B2




AR/COC: 618268, 618269, 618270, 618271, 618272

Page 2 of 2

Analytical Method Sample ID
103932-001/MWL-SV05-200
103933-001/MWL-SV05-300
103933-001/MWL-SV05-300
103934-001/MWL-SV05-400

103934-001/MWL-SV05-400

Analyte Name (CAS#)
ACETONE (67-64-1)
ACETONE (67-64-1)
BENZENE (71-43-2)
ACETONE (67-64-1)

BENZENE (71-43-2)

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

Qualifier, RC
23U, B2
20U, B2
1.6U, B2
18U, B2

1.4U, B2




Sandia Data Validation Summary Worksheet

Page 1 of 1

ARCOC#: 618268, 618269, 618270, 618271 Site/Project: MWL SVM Validation Date: 12/01/2017
and 618272
SDG #:320-32934 Laboratory: TA Laboratories Inc. - West Sacramento, CA Validator: Linda Thal
Matrix: Air # of Samples: 24 CVR present: Yes
ARCOC(s) present: Yes Sample Container Integrity: OK
Analysis Type:
X Organic [] Metals [] Genchem [] Rad
Requested Analyses Not Reported
Client Sample ID Lab Sample ID Analysis Comments
none
Hold Time/Preservation Outliers
. . Collection Preparation Analysis Analysis Analysis
Client Sample ID Lab Sample ID Analysis Pres. Date Date Date <X HT >2X HT
none

Comments: Collected 10/26/2017

Validated by: % /M,

Revised 7/2015



Sandia Organic Worksheet (GC/MS VOC)

Page 1 of 2

ARCOC #:618268, 618269, 618270, 618271 and 618272

SDG: 320-32934

Matrix: Air

Laboratory Sample IDs: 320-32934-1 through -24

Method/Batch #s: TO-15/192764 (samples -1 thru -8);192736 (samples -9

thru -17); 193020 (samples -18 thru -24)

Tuning (pass/fail):pass

TICs Required? (yes/no):no

Calibration
Analyte R | coom | Sad | e (150)5() Les | Lesp | (SS] Feo X5 FB3 | X5
(outliers) Int. Slope %D MB %R %R RPD -10 (X10) -13 (X10)
ATMS 7 10/05/2017
batch 192736 -9 thru -17)
Acetone NA v v v v NA v v v 43] (4.3) 42]) (4.2)
Benzene NA v v v v NA v v v 5.9 29.5 4.7 23.5
Tetrachloroethene NA v v v v NA v v v .25J 1.25 .079) | .395
Toluene NA v v v v NA v v v .058J (.58) 2] (2.0)
Chloromethane NA v v v v NA v v v v NA 2] 1.0
Trichloroethene NA v v v v NA v v v v NA .34]) 1.7
Surrogate Recovery Outliers
Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R
none
IS Outliers
FBZ Chl-d5 1,4-DCB-d4
Sample ID Area RT Area RT A RT
none

Comments: HTs OK. LCS/LCSD (lab limits)

ATMS 7 All avg RF

Revised 7/2015



Sandia Organic Worksheet (GC/MS VOC)

Page 2 of 2

ARCOC #: 618268, 618269, 618270, 618271 and 618272

SDG: 320-32934

Matrix: Air

Laboratory Sample 1Ds:320-32934-1 through -24

Method/Batch #s:TO-15/192764 (samples -1 thru -8);192736 (samples -9 thru

-17); 193020 (samples -18 thru -24)

Tuning (pass/fail):yes

TICs Required? (yes/no):no

Calibration
RE/ (1cv)/ 5X LCS/

Anell_lyte i | siooe | RSDIP | cov | mB | (10x) ol vl TS ol LG (;(150) Fol (;(150)

(outliers) . p %D MB RPD
ATMS 9 10/26/2017
batch 192764 (-1 thru -8)
Acetone NA v v v v NA v v v 24] (2.4) v NA
Benzene NA v v v 4 NA v v v 4.8 24 5.0 25
Methylene chloride NA v v v v NA v v v v NA .076J | (.76)
Dichlorodifluoromethane NA v v 4 v NA v v v v NA v NA
Trichlorofluoromethane NA v v 4 v NA v v v v NA 4 NA
ATMS 9 10/26/2017 FB4 X5
batch 193020 (-18 thru -24) -19
Benzene NA v v v v NA v v v 4.0 20
Methylene chloride NA v v v v NA v v v .099J (.99)
Tetrachloroethene NA 4 v 4 4 NA 4 v v 11) .55
Trichloroethene NA 4 4 v 4 NA 4 4 v .19J .95

Surrogate Recovery Outliers
Sample ID 1,2-DCA-d4 %R Toluene-d8 %R BFB %R Sample 1D 1,2-DCA-d4 %R Toluene-d8 %R BFB %R
none
IS Outliers
FBZ Chl-d5 1,4-DCB-d4
Sample ID Area RT Area RT Area RT
none

Comments: HTs OK. LCS/LCSD (lab limits)

ATMS 9 All avg RF

Revised 7/2015



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY

ANALYSIS REQUEST AND CHAIN OF CUSTODY

AOP 95-16

Internal Lab Page 1 of 1
Batch No. SMO Use PR AR/COC 618268
Project Name: MWL GWM / SVM Date Samples Shipped: O SMO Autherization: T;Zb D Waste Characterization
Project/Task Manager. Timmie Jackson Carrier/Waybill No. ~T37 5 l SMO Contact Phone [J rRma
Project/Task Number. 195122 10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 D Released by COC No.,
Service Order: CF01-18 Lab Destination: TAL-WS Send Report to SMO: 4° Celsius
Contract No.: 1636780 Stephanie Mentano/505 284 2553 Bill to: Sandia National Laboralories (Accounts Payable)
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collectior] Sample Parameter & Method Lab
Sample No. |Fraction, Sample Location Detail (ft) Collected Matrix | Type | Volume ative | Method | Type Requested Sample ID
45| 103929 [o01  |Mwi-FB5 3HoooleO NA Vokehs 1oM8 | uen | s 6L None G £B. (|NOE TS
45| 103930 |oo1  |mwisvosso 3gop (26 | s0 "’/z; o o9 | sc | s 6L None G 8A: |[VREOAS)
- .
28 103931 [001  |MWL-8V05-100 3yoocelY | 100 W/u/n [o5] | 86 | s 6L None G SA [VESRIOA)
D
9k 103932 |oo1  |Mwi-svos200 7826 200 W/u (2 JoS5 | sG | s 6L None G SA |VOC(TO-15)
'.A
¥ ﬁw 103933 [001  [MwL-sV05-300 3400w 20 300 w/g,/n [100 | sc | s 6L None G BA. [VACATOHS)
1 (¢
[ 103934 |oo1  |MwL-svos400  7)0{ a00 ks 1ol | se | s 6L | Nome | G SA [voc (T0-15)
320-32934 Chain of Custody =
Last Chain: [] ves Sample Tracking SMO Use {Special Instructions/QC Requirements: vunditions on
Validation Req'd: Yes Date Entered: EDD Yes Receipt
Background: [ vYes Enteredby: Turnaround Time D?-Day' L] 15-Day* v 30-Day
Confirmatory: ] ves QCHnits o Negotiated TAT [
Sample Name Signature Init. Company/Organization/Phone/Cell |Sample Disposal |:| Return to Client Disposal by Lab
Team Thomas Evans 7EZ |AIS/006841/505-284-0804 Return Samples By:
Members |Chris Hulliger y —T1AIS/00641/505-284-3309/505-382-0353 |Comments: Elevation and ambient pressure information en attached
William Gibson 1 ‘2 SNL/00641/505-239-7367/505-239-7367 |forms.
Rabert Lynch - |sNL/00641/505-844-4013/505-250-7090
Alfred Santillanes > — £AShLI00641/505-284-6870/505-228-0710 Lab Use
HRelinguished by z/ /éd(,g,u ’ | Ol &/ Date |0 - A7 |7 Time A ) [Relinguished by Org. Date Time
eceivedby | U Y Org. QL'Q ) Date ;- 47. |7 ]Time fy © 4 |Received by Org. Date Time
elinquished by’r“ = ig. (Y 5 | Date w47 JJTime | 1% (3 [Relinguished by Org. Date Time
[Received by ,}{L Org. Date |[] (2] [}-Time (& »0 |Received by Org. Date Time

*Prior confirmation with-8M0 required for 7 and 15 day TAT




SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY

AOP 95-16

Iinternal Lab Page 1 of 1
Batch No SMO Use — AR/COC 618269
Project Name MWL GWM / SVM Date Samples Shipped: 7/} ~ A1« | | SMO Authorization: | O—— == [[] waste characterization
Project/Task Manager. Timmie Jacksen Carrier/Waybill No. LN SRS SMO Contact Phone: [[] rma
ProjectiTask Number.  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ \Wendy Palencia/505-844-3132 [[] Released by coc Ne.
Service Order CF01-18 Lab Destination: TAL-WS Send Report to SMO: 4° Celsius
Contract No.: 1636780 Stephanie Montano/505 284 2553 Bill to: Sandia Naticnal Laberalories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Coilectionn Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Methed | Type Requested Sample ID
103910 [oo1  |mwirFe1 3HUD 1329 na | 192t /124 | PN | s 6L None G FB |VOC (TO-15)
103911 |oo1  |Mwi-svo1425  §OI§ 25 |/, whn  1139] se | s 6L None G sA |vOC (T0-15)
0 .
5 103912 |001  |Mwi-svot425 3Howo3d§ | 425 | Ofufn 39| se | s 6L None | & SA |VOC (T0-15)
D
o
o
O
N}
Last Chain: [ ves Sample Tracking 41 SMO Use |Special Instructions/QC Requirements: Conditionson
Validation Req'd: Yes Date Entered: EDD Yes Receipt
Background: [T ves Entered by: Turnaround Time DT-Day' O 15-Day* v 30-Day
Confirmatory: [ Yes QC inits.: : Negotiated TAT ]
Sample Name __Signature Init. Company/Crganization/Phone/Cell  |Sample Disposal DReturn tc Client Disposal by LaQ
Team |Thomas Evans C—- 72 |AlS/00641/505-284-0804 Return Samples By:
Members |Chris Hulliger Cutd—|AIS/00641/505-264-3309/505-382-0353 |Comments: Request-eash-samplo-canisterTsTerifed Tream7a” 42 /g
William Gibson 474/ @ SNL/00641/505-239-7367/505-239-7367 |  Zlevation ok Gab itnd pressuie in ion on
T i
Robert Lynch SNL/00641/505-844-4013/505-250-7090 | 4 st hadd Lorws . 72 0/1gfin
Alfred Santillanes 2% | SNL/00641/505-284-6870/505-228-0710 Lab Use
[Relinquished by’-,/:f,'(,dﬂfgé,w; e L O OeY( Date i-17-17 Time 194 | Relinquished by Org Date Time
B eceived bvm / r Org. 444\ Date |p-A~1 ])Time ¢46 | Received by Org Date Time
elinquished by - Org. O(: 7 (Date J[,, 27 |{lime {> 30 Relinquished by Org Date Time
[Received by 2z Org. Date // /&7 //2Time 74! 37|Received by Org. Date Time

/4
*Prior confirmation witH-SMO requited for 7 and 15 day TAT




i

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

Internal Lab Page 1 of 1
Batch No. SMO Use B AR/COC 618270
Project Name MWL GWM / SVM Date Samples Shipped: {() = 2T | | SMO Authorization: /2~ P [] waste Characterization
Project/Task Manager: Timmie Jackson Carrier/Waybill No. Pl o 15\} SMO Contact Phone: [] rma
Project/Task Number.  195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 [[] Released by coc No.
Service Order CF01-18 Lab Destination: TAL-WS Send Report to SMO. 4° Celsius
Contract No : 1636780 Stephanie Montano/505 2684 2553 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM B7185-0154
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|
103913 [001  |mwi-FB2 340003873 na | o/l [[25 | uPN | s 6L None G FB [VOC (TO-15)
103914 |001  |MwL-svo2415 3HUBORShL | 415 |1kl Mg | sc | s 6L Nome | G SA |VOC (T0-15)
& 103915 001 |MwL-Sv02415 ¥2S3 a15 |*fulr _IH3 | s | s 6L | Nome | G g8 [Voc@e-s)
c
S
4
':A
S
Last Chain: ] ves Sample Tracking SMO Use |[Special Instructions/QC Requirements: ‘Conditions.on
Validation Req'd: Yes Date Entered’ 5 _ EDD Yes Receipt
Background: ] ves Entered by: ; : Turnaround Time D?-Day‘ ] 15-Day* v 30-Day '
Confirmatory: [ ves QCinits: 0 Negotiated TAT ]
Sample Name Signature Init. Company/Organization/Phone/Cell |Sample Disposal D Return to Client Disposal by Laj
Team Thomas Evans 7Z |AIS/00641/505-284-0804 Return Samples By:
Members |Chris Hulliger ) | aa—1AIS/00641/505-284-3309/505-382-0353 |Comments: Elevation and ambient pressure information on attached
William Gibson 1 y SNL/00641/505-239-7367/505-239-7367 |forms.
Robert Lynch % SNL/00541/505-844-4013/505-250-7090 :
Alfred Santillanes |, 7 L /00641/505-284-6870/505-228-0710 Lab Use
#Relinquished by 77/, /{lee )0 LA org. 5,4/ Date | 0= 37 [ )Time (9% () |Relinquished by Org. Date Time
@eceived by | &— Z Ora. () Ifx)'] Date | /-7 /7 Time ACi () |[Received by Org Date Time
NRelinquished by |~ Org. 0 &9 | Date (o :L? [ 7Time (% 3 C_JRelinquished by Org. Date Time
heceivedby I, et ~ O Date /(- 0Z JaMime g9 .30 |Received by Org. Date Time

*Prior confirmatiorrWith SMO required for 7 and 15 day TAT



SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY

AOP 95-16

Internal Lab Page 1 of 1
Batch No. SMO Use . AR/COC 618271
Project Name: MWL GWM / SVM Date Samples Shipped: | D Lol il SMO Autherization _bé [ waste Characterization
Project/Task Manager: Timmie Jackson Carrier/AVaybill No. 9\ ? a’_}S a~ SMO Contact Phone D RMA
Project/Task Number. 195122.10.11.08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 [[] Released by cOC No.
Service Order: CF01-18 Lab Destination: TAL-WS Send Report to SMO 4° Celsius
Contract No.: 1636780 Stephanie Montafno/505 284 2553 Hill to: Sandia National Laboratories {Accounis Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuquerque, NM 87185-0154
Depth Date/Time Sample Container Preserv-|Collectiory Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample 1D,
103916 [001  |MwLFB3 3HOD 2027 na |20 o%2Y | uen | s 6L | None | G FB_ [VO€ (TO-15)
103917 001  |MWL-SV0350 7 §3§ so | 19wl 0912 | sc | s 6L None G sa |VOC (T0-15)
& 103618 |01 |mwi-svoa-100 34060 113 | 100 | "Wl o910 | s | s 6L | None | G sA |Voc (T10-15)
103919 |001  |[MWL-SV03-200  3lgp [ 274 | 200 ol 0926 | se | s 6L None G g (YOG (TO-19)
'.A
¢ 103920 |001 |mMwi-svo3300 3Hewo (bS] 300 191 /r7 o924 | sG S 6L None G SA [VOC (T0-15)
Y
103921 |o01  |Mwi-svo3400 2§ 2/{ 400 ‘"/u/f 7 0943 | s | s 6L None & sa |VOC (TO-15)
)
Last Chain: [ ves Sample Tracking SM() Use |Special Instructions/QC Requirements: Cenditions on
Validation Req'd: Yes Date Entered: EDD Yes Recelpt
Background: [ ves Entered by: Turnaround Time D?-Day' ] 15-Day* % 30-Day
Confirmatory: [ ves QC inits.: = 1 : Negotiated TAT O
Sample Name Signature Init. Company/Organization/Phone/Cell |Sample Disposal [IReturn to Client Disposal by Lalj.
Team |Thomas Evans S 72 |AlS/00641/505-284-0804 Return Samples By:
Members [Chris Hulliger (@ = Cda— |AIS/00641/505-284-3309/505-382-0353 |Comments: Elevation and ambient pressure information on attached
William Gibson 4 ; 2./ A |sNL00B41/505-239-7367/505-239-7367 |forms.
Robert Lynch 4 L |SNL/00641/505-844-4013/505-250-7090
Alfred Santillanes ﬂ y - 00641/505-284-6870/505-228-0710 Lab Use
iRelinquished by 27 Je A A e 2o d ) 7~ Org64// Date j0-27- 17 Time 9 IO |Relinquished by Org. Date Time
Breceived by Org. o, "-;\ Date (0. 27\ 7) Time © @] ©  |Received by Org. Date Time
Relinquished by 7 - Org. 94 5\ Date |4 )7 )] Time |4 |Relinquished by Org. Date Time
Received by S = Org. Date || -0Z-/F Time ©¢ ! %2 |Received by Org. Date Time

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




SMO 2012-ARCOC (4-2012)

CONTRACT LABORATORY
ANALYSIS REQUEST AND CHAIN OF CUSTODY

AOP 95-16

Internal Lab Page 1 of 1
Batch No. SMO Use AR/COC 618272
Project Name: MWL GWM / SVM Date Samples Shipped: s e A T SMO Authorization o ease—=—> [[] waste characterization
Project/Task Manager. Timmie Jackson Camier\Waybill No. 3 7‘ }1 y SMO Contact Phaone |:] RMA
Project/Task Number: 195122.10.11.08 Lab Confact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 ]:] Released by COC No.
Service Order: CF01-18 Lab Destination: TAL-WS ; Send Report to SMO 4° Celsius
Contract No.: 1636780 Stephanie Montano/505.284 2553 Bill to: Sandia National Laboratories (Accounts Payable),
Tech Area: P.O. Box 5800, MS-0154
Building: Room: Operational Site: Albuguergue, NM B87185-0154
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
2| 103922 oot |mwirsa 3Yov6 1| NA "/ufi? JooH | uPN | s 6L None G Fg |VOC (TO-15)
&
g2f,| 103923 001 |MwWL-SV04-50 IHOPOT 97 50 !0/25/1? 10l2 | sG S 6L None G SA [VOC(TO-15)
9
518 103024 |01 |Mwisvoatoo MOLIME2 | 100 [0/l jo | se | s 6L | None | © sA |voc (T0-15)
b 103925 [001  |MWL-SV04-200 ZHovolZ§ | 200 |' of2eli? j019 | sc | s 6L None | G gA, |YOR(T0HS)
|.A
(P 103926 [001  [mMwi-svo4-300 7S¥ 300 [°/uwln 1023 | s | s 6L None G g [VOeHGHn)
g
4k 103927 |oo1  |MwL-Svo4-400 BIHOoL ST | 400 '°/2£I}7 1029 | sc | s 6L None G sA |VOC (TO-15)
&
Last Chain: :] Yes Sample Tracking i e SMO Use Special Instructions/QC Requirements: Conditions on
Validation Req'd: V| Yes Date Entered: = EDD Yes Receipt
Background: [ ves Entered by: Turnaround Time D?—Day' | 15-Day* v 30-Day
Confirmatory: [ ves QC inits : r EE Negotiated TAT [
Sampie Name Signature Init. Company/Organization/Phone/Cell  |Sample Disposal D Return to Client Disposal by LaQ
Team Thomas Evans AlS/00641/505-284-0804 Return Samples By:
Members |Chris Hulliger AlS/00841/505-284-3309/505-382-0353 {Comments: Elevation and ambient pressure information on attached
William Gibson 17 SNL/00641/505-239-7367/505-239-7367 |forms.
Robert Lynch nia SNL/00641/505-844-4013/505-250-7020 )
Alfred Santillanes il L —ZZR7[SNL/00641/505-284-6870/505-228-0710 Lab Use
Relinquished by ?E%d/a[' Org. & ¢4/ Date () - A} -] [/Time o 7 |Relinquished by Org. Date Time
Preceived by ~ L=t —— 7 Org./ Y 4 Date \y -1 - Time ~¢ ) |Received by Org Date Time
Oh5| _ \0-47-1 CH 6
elinquished by 77 ’ org. NG 9\ Date Jp 2| Time l)\.l_! Ty |Relinquished by Org Date Time
[Received by L Al Org. Date [\ ~0OZ-(XTime ()4:32 |Received by Org. Date Time

*Prior confirmation w

ith SMO required for 7 and 15 day TAT



REV I SED

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AOP 95-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 of 1
Batch No SMO Use - AR/COC 618269
Project Name MWL GWM / SYM Date Samples Shipped: SMO Authorization 7;’—%—' [] waste Characterization
Project/Task Manager Timmie Jackson CamierAaybill No SMO Contact Phone [] rRma
Project/Task Number: 185122 1011 08 Lab Contact: Lee Ann Heathcote/ Wendy Palencia/505-844-3132 D Released by COC No.
Service Order CF01-18 Lab Destination: TAL-WS Send Report to SMO- 4° Celsius
Contract No : 1636780 Stephanie Montano/505 284 2553 Bill lo. Sandia National Laboratories (Accounts Payable),
Tech Area: P O Box 5800, MS-0154
Building: Room: Operational Site: Albuauerque, NM £7185-0154
Depth Date/Time Sample Container Presery-|Collectior Sample Parameter & Method Lab
Sample No. |Fraction Sample Location Detail (ft) Collected Matrix | Type | Volume | ative Method | Type Requested Sample ID
»| 103910 Joor [MmwirFB1 3HODI329 NA "/zt/l? {12y | upn | s 6L None G Feg |VOc (10-15)
o o| 103211 |oo1  |MwL-svoi425  §OIE 425 “/2417 1139 ] sc s 6L None G sa |VOC (TO15)
«Q v
®¢| 103912 oot |mwi-svois2s 3Howe34] | 425 fufn W33 sc | s 6L | none | & | _gxj[voc o5
N Ul g
\I
=} 2
-
N
N
w
Last Chain: [ ves Sample Tracking - 'SMOUse |Special Instructions/QC Requirements: Conditions on
Validation Reqg'd: Yes Date Entered: : EDD Yes Recelpt
Background: L] ves Entered by: : Turnaround Time ] 7-Day* L] 15.0ay" v 30.pay
Confirmatory: [ ves QG inits.: HERR Y Negotiated TAT D
Sample Name __Signature Init Company/Organization/Phone/Cell |Sample Disposal D Return to Client Disposal by Lat]
Team |Thomas Evans e 72 |AIS/00841/505-284-0804 Return Samples By:
Members |Chris Hulliger L —|AI5/00641/505-284-3309/505-382-0353 | Comments. Reguest-eash-sampia-senisterTsTeThfied Team/2” AY2¢ /y
William Gibson A/ % SNL/00641/505-239-7367/505-230-7367 | Zfevation omA Gab itrd pressuiec " TN oA ¥
Robert Lynch SNL/00641/505-844-4013/505-250-7090 | 4 Huchad forms . 72 ©/ifn -
Alfred Santillane 25| SNLI00641/505-284-6870/505-226-0710 Lab Use

LTOC/OE/TT

Relinquished by~ £/ /, 7 Org. D¢ ( Date |iy-217-17 Time (190 |  [Relinquished by Org Date Time
Received by | S Org g2\ Date |p-~1-])Time 046 { Received by Ora Dale Time
Relinquished by Org. Date Time Relinquished by QOrg. Dale Time
Recewed by Org. Date Time Received by Org Date Time

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



€zeTjo 81eT dbed |

LTOC/OE/TT

KeEVISED

SMO 2012-ARCOC (4-2012) CONTRACT LABORATORY AQP 85-16
ANALYSIS REQUEST AND CHAIN OF CUSTODY
Internal Lab Page 1 of 1
Batch Na SMO Use AR/COC 618270
Project Name MWL GWM / SVM Date Samples Shipped: SMC Authorization: f}“;‘%__" [[] waste characterization
Project/Task Manager. Timmie Jackson Carrier/\Waybill No. SMC Contact Phone = [:| RMA
Project/Task Number. 195122 10 11.08 __|tab Contact: Lee Ann Heathcote/ Wendy Palencia/505-644-3132 [:[ Released by COC No.
Service Order CFD1-18 Lab Destination: TAL-WS Send Report to SMO 4° Celsius
Contract No - 1636780 Stephanie Monlano/505 284 2563 Bitl to. Sandia Nalional Laboratones (Accounts Payable),
Tech Area: P O Box 5800, M5-0154
Building: Room: Operational Site: Albugquerque. NM &7 185-0154
Depth Date/Time Sample Container Preserv-|Collectionl Sample Parameter & Method Lab
Sample No. |Fraction| Sample Location Detail (ft) Collected Matrix | Type | Volume ative Method | Type Requested Sample ID
103913 001  |MwL-FBE2 3H0O©0383 na | tof2h 125 | upn | s 6L None G FR |VOC (1015)
103014 001  |MwL-svoz415 34O Sl | ats |8l g | s | s 6L None | G SA |VOC(TO-15)
103915 [001  |MwL-SV02415 8253 a1s |=ful? _IMY | sc | s 6L | None | G TR st
[
v 77
7
Last Chain: [] Yes Sample Tracking SMO Use |Special Instructions/QC Requirements: Conditicns on
Validation Req'd:  [v] ves Date Entered: EDD Yes Receipt
Background: [ ves Entered by: Turnaround Time [J7-pay ] 15-pay* ¥ 30.0ay 3
Confirmatory: ] ves QC inits.: N Negotiated TAT ]
Sample Name Signature fnit Company/Organization/Phone/Cell |Sample Disposal DRetum to Client Disposal by La
Team Thomas Evans 7Z |AIS/00641/505-284-0804 Return Samples By:
Members |Chris Hulliger ] LA1S/00641/505-284-3309/505-382-0353 |Comments® Elevation and ambient pressure information on altached
William Gibson 7/ SNL/00B41/505-239-7367/505-239-7367 |forms
Robert Lynch % SNL/00641/505-844-4013/505-250-7090
Alfred Santillanes L 00641/505-284-6870/505-228-0710 Lab Use
Relinquished by-7/ /, ~ oradf; 4] Date |G— 7 | )Time (2¥¢ (/ |Relinquished by Org. Date Time
Receved by | €= Org.(}h5) Date |A-27-47 Time NG 00 [Received by Org. Date Time
Relinguished by QOrg Date Time Relinquished by Org. Date Time
Received by Org Date Time Received by Org. Date Time

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




CONTRACT VERIFICATION REVIEW FORMS

AR/COC Number Sample Type
618268 Environmental*
618269 Environmental*
618270 Environmental*
618271 Environmental*
618272 Environmental*

*AR/COC forms are provided in the Data Validation Section of this Annex.




SMO0-2012-CVR (11-2013) SMO-05-03

Contract Verification Form (CVR)

Project Leader Jackson Project Name MWL SVM Project/Task No. 195122 10.11.08
ARCOC No. 618268, 618269, 618270,618271 & 618272 Analytical Lab TAL-WS SDG No. 320-32934-1
In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? )
Iltem If no, explain
No. Yes | No

1.1 All items on ARCOC complete - data entry clerk initialed and X

dated
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses X
requested
1.4 Preservative correct for analyses requested X
1.5 Custody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) X

cross referenced and correct

1.7 Date samples received X

1.8 | Condition upon receipt information provided X

2.0 Analytical Laboratory Report

10of7



SMO0-2012-CVR (11-2013)

SMO-05-03

Line Complete? )
Iltem If no, explain
No. Yes | No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 | QC analysis and acceptance limits provided (MB, LCS, X
Replicate)
2.4 | Matrix spike/matrix spike duplicate data provided N/A
2.5 Detection limits provided; PQL and MDL(or IDL), MDA and Lc X
2.6 | QC batch numbers provided X
2.7 | Dilution factors provided and all dilution levels reported X
2.8 Data reported in appropriate units and using correct significant | X
figures
2.9 | Radiochemistry analysis uncertainty (2 sigma error) and tracer | N/A
recovery (if applicable) reported
2.10 | Narrative provided X
2.11 | TAT met X
2.12 | Holding times met X
2.13 | Contractual qualifiers provided X
2.14 | Allrequested result and TIC (if requested) data provided X

3.0 Data Quality Evaluation

20f7

ARCOC No. 618268, 618269, 618270, 618271 & 618272



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No.

ltem

Yes| No

If no, Sample ID No./Fraction(s) and Analysis

3.1

Are reporting units appropriate for the matrix and meet
contract specified or project-specific requirements? Inorganics
and metals reported as ppm (mg/liter or mg/Kg)? Tritium
reported in picocuries per liter with percent moisture for soil
samples? Units consistent between QC samples and sample
data

3.2

Quantitation limit met for all samples

3.3

Accuracy
a) Laboratory control sample accuracy reported and met for all
samples

b) Surrogate data reported and met for all organic samples
analyzed by a gas chromatography technique

¢) Matrix spike recovery data reported and met

N/A

3.4

Precision
a) Replicate sample precision reported and met for all
inorganic and radiochemistry samples

N/A

b) Matrix spike duplicate RPD data reported and met for all
organic samples

N/A

3.5

Blank data
a) Method or reagent blank data reported and met for all
samples

30f7

ARCOC No. 618268, 618269, 618270, 618271 & 618272



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
No ltem Yes| No If no, Sample ID No./Fraction(s) and Analysis
b) Sampling blank (e.qg., field, trip, and equipment) data X | Acetone and benzene detected in MWL-FB5. Benzene and methylene
reported and met chloride detected in MWL-FB1. Acetone, benzene, tetrachloroethene
and toluene detected in MWL-FB2. Acetone, benzene, chloromethane,
tetrachloroethene, toluene and trichloroethene detected in MWL-FB3.
Benzene, methylene chloride, tetrachloroethene and trichloroethene
detected in MWL-FB4.
3.6 | Contractual qualifiers provided: "J"- estimated quantity; "B"- X
analyte found in method blank above the MDL for organic and
inorganic; "U"- analyte undetected (results are below the MDL,
IDL, or MDA (radiochemical)); "H"- analysis done beyond the
holding time; "h" - analysis done beyond the
extraction/preparation holding time; "N" - result associated with
spike analysis outside control limits
3.7 | Narrative addresses planchet flaming for gross alpha/beta N/A
3.8 Narrative included, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 | N/A
(high explosives), pesticides/PCBs 8081 and 8082 and
herbicides 8151.
4.0 Calibration and Validation Documentation
Line
Iltem Yes| No Comments
No.
4.1 GC/MS (8260 and 8270) X

a) 12-hour tune check provided

4 0of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line

No. Iltem Yes| No Comments
b) Initial calibration provided X
¢) Continuing calibration provided X
d) Internal standard performance data provided X
e) Instrument run logs provided X

4.2 GC/HPLC (8330, 8082, 9070A, and 8010) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
¢) Instrument run logs provided N/A

4.3 HRGC/HRMS (1668) N/A
a) 12-hour tune check provided
b) Initial calibration provided N/A
c¢) Continuing calibration provided N/A
d) Internal standard performance data provided N/A
e) Labeled compound recovery data provided N/A
f) RRTs for samples and standards provided N/A
g) lon abundance ratios for samples and standards provided | N/A
h) Instrument run logs provided N/A

50f7

ARCOC No. 618268, 618269, 618270, 618271 & 618272



SMO0-2012-CVR (11-2013)

SMO-05-03

Line
ltem Yes | No Comments
No.
4.4 | LC/MS/MS (6850) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) CRI provided N/A
d) Internal standard performance data provided N/A
e) Chlorine isotope ratios provided (perchlorate only) N/A
f) ICS provided (perchlorate only) N/A
4.5 Inorganics (metals) N/A
a) Initial calibration provided
b) Continuing calibration provided N/A
c) ICP interference check sample data provided N/A
d) ICP serial dilution provided N/A
e) Instrument run logs provided N/A
4.6 Radiochemistry and General Chemistry N/A
a) Instrument run logs provided

5.0 Data Anomaly Report

6 of 7
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SMO0-2012-CVR (11-2013)

SMO-05-03

Line .
Iltem Yes| No If no, explain

No.

5.1 DAR completed for monitoring and surveillance sample data N/A

5.2 Problems or outliers noted N/A

5.3 | Verification or reanalysis requested from lab N/A

6.0 Problem Resolution

Summarize the findings in the table below. List only samples/fractions for which deficiencies has been noted.

Sample/Fraction No.

Analysis

Problems/Comments/Resolutions

Were deficiencies unresolved? € Yes & No

Based on the review, this data package is complete. & Yes € No

Reviewed by: Wendy Palencia Date: 12-01-2017 09:53:00

Closed by: Wendy Palencia Date: 12-01-2017 09:53:00

7 of 7
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SOIL-VAPOR SAMPLING RESULTS

CERTIFICATES OF ANALYSIS

Mixed Waste Landfill

April 2017-March 2018 Reporting Period

Note: Certificates of Analysis are provided on compact disc only, for
printed copies of this report.



MAY 2017 SOIL-VAPOR SAMPLING RESULTS

CERTIFICATES OF ANALYSIS



Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102462-001/MWL-SV-FB3

Lab Sample ID: 320-28713-1

Date Collected: 05/30/17 08:26 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone ND 5.0 0.18 ppb viv B 06/15/17 19:03 1
Benzene 0.081 J 0.40 0.079 ppb viv 06/15/17 19:03 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/15/17 19:03 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/15/17 19:03 1
Bromoform ND 0.40 0.070 ppb viv 06/15/17 19:03 1
Bromomethane ND 0.80 0.34 ppb v/iv 06/15/17 19:03 1
2-Butanone (MEK) ND 0.80 0.20 ppb viv 06/15/17 19:03 1
Carbon disulfide ND 0.80 0.078 ppb viv 06/15/17 19:03 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 06/15/17 19:03 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/15/17 19:03 1
Chloroethane ND 0.80 0.31 ppbviv 06/15/17 19:03 1
Chloroform ND 0.30 0.095 ppb viv 06/15/17 19:03 1
Chloromethane ND 0.80 0.20 ppb viv 06/15/17 19:03 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/15/17 19:03 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/15/17 19:03 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/15/17 19:03 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/15/17 19:03 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb viv 06/15/17 19:03 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/15/17 19:03 1
Dichlorodifluoromethane ND 0.40 0.15 ppb viv 06/15/17 19:03 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 06/15/17 19:03 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/15/17 19:03 1
1,1-Dichloroethene ND 0.80 0.13 ppb viv 06/15/17 19:03 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 06/15/17 19:03 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb viv 06/15/17 19:03 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/15/17 19:03 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb viv 06/15/17 19:03 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/15/17 19:03 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/15/17 19:03 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/15/17 19:03 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/15/17 19:03 1
2-Hexanone ND * 0.40 0.087 ppb viv 06/15/17 19:03 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb viv 06/15/17 19:03 1
Methylene Chloride ND 0.40 0.072 ppb viv 06/15/17 19:03 1
Styrene ND 0.40 0.059 ppb viv 06/15/17 19:03 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/15/17 19:03 1
Tetrachloroethene ND 0.40 0.051 ppbviv 06/15/17 19:03 1
Toluene ND 0.40 0.051 ppbviv 06/15/17 19:03 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 06/15/17 19:03 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppb viv 06/15/17 19:03 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 06/15/17 19:03 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/15/17 19:03 1
Trichloroethene ND 0.40 0.11 ppb viv 06/15/17 19:03 1
Trichlorofluoromethane ND 0.40 0.20 ppb viv 06/15/17 19:03 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/15/17 19:03 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb v/iv 06/15/17 19:03 1
Vinyl acetate ND 0.80 0.15 ppb v/iv 06/15/17 19:03 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/15/17 19:03 1

Page 14 of 1569

TestAmerica Sacramento
07/18/2017



Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102462-001/MWL-SV-FB3 Lab Sample ID: 320-28713-1
Date Collected: 05/30/17 08:26 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m,p-Xylene ND 0.80 0.10 ppb v/iv B 06/15/17 19:03 1
o-Xylene ND 0.40 0.054 ppb viv 06/15/17 19:03 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 126 70-130 06/15/17 19:03 1
1,2-Dichloroethane-d4 (Surr) 115 70-130 06/15/17 19:03 1
Toluene-d8 (Surr) 123 70-130 06/15/17 19:03 1
Client Sample ID: 102463-001/MWL-SV03-50 Lab Sample ID: 320-28713-2
Date Collected: 05/30/17 08:51 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 8.5 J 9.3 0.33 ppb viv B 06/15/17 19:57 1.85
Benzene 044 J 0.74 0.15 ppb v/iv 06/15/17 19:57 1.85
Benzyl chloride ND 1.5 0.30 ppb viv 06/15/17 19:57 1.85
Bromodichloromethane ND 0.56 0.12 ppb v/iv 06/15/17 19:57 1.85
Bromoform ND 0.74 0.13 ppb v/iv 06/15/17 19:57 1.85
Bromomethane ND 1.5 0.62 ppb v/iv 06/15/17 19:57 1.85
2-Butanone (MEK) 0.63 J 1.5 0.37 ppb viv 06/15/17 19:57 1.85
Carbon disulfide ND 1.5 0.14 ppb v/v 06/15/17 19:57 1.85
Carbon tetrachloride 0.26 J 1.5 0.12 ppb viv 06/15/17 19:57 1.85
Chlorobenzene ND 0.56 0.12 ppb viv 06/15/17 19:57 1.85
Chloroethane ND 1.5 0.57 ppb viv 06/15/17 19:57 1.85
Chloroform 1.6 0.56 0.18 ppb viv 06/15/17 19:57 1.85
Chloromethane ND 15 0.36 ppb viv 06/15/17 19:57 1.85
Dibromochloromethane ND 0.74 0.15 ppb viv 06/15/17 19:57 1.85
1,2-Dibromoethane (EDB) ND 1.5 0.14 ppb v/iv 06/15/17 19:57 1.85
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.74 0.29 ppb viv 06/15/17 19:57 1.85
1,2-Dichlorobenzene ND 0.74 0.24 ppb viv 06/15/17 19:57 1.85
1,3-Dichlorobenzene ND 0.74 0.20 ppb v/iv 06/15/17 19:57 1.85
1,4-Dichlorobenzene ND 0.74 0.28 ppb viv 06/15/17 19:57 1.85
Dichlorodifluoromethane 19 0.74 0.27 ppb viv 06/15/17 19:57 1.85
1,1-Dichloroethane 3.1 0.56 0.13 ppb v/iv 06/15/17 19:57 1.85
1,2-Dichloroethane ND 15 0.16 ppb viv 06/15/17 19:57 1.85
1,1-Dichloroethene 12 1.5 0.24 ppb viv 06/15/17 19:57 1.85
cis-1,2-Dichloroethene 1.8 0.74 0.16 ppb viv 06/15/17 19:57 1.85
trans-1,2-Dichloroethene ND 0.74 0.19 ppb viv 06/15/17 19:57 1.85
1,2-Dichloropropane ND 0.74 0.44 ppb viv 06/15/17 19:57 1.85
cis-1,3-Dichloropropene ND 0.74 0.19 ppb viv 06/15/17 19:57 1.85
trans-1,3-Dichloropropene ND 0.74 0.16 ppb viv 06/15/17 19:57 1.85
Ethylbenzene ND 0.74 0.12 ppb viv 06/15/17 19:57 1.85
4-Ethyltoluene ND 0.74 0.35 ppb viv 06/15/17 19:57 1.85
Hexachlorobutadiene ND 3.7 0.80 ppb viv 06/15/17 19:57 1.85
2-Hexanone ND * 0.74 0.16 ppb v/iv 06/15/17 19:57 1.85
4-Methyl-2-pentanone (MIBK) ND 0.74 0.25 ppb v/iv 06/15/17 19:57 1.85
Methylene Chloride 0.81 0.74 0.13 ppb viv 06/15/17 19:57 1.85

TestAmerica Sacramento
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102463-001/MWL-SV03-50

Date Collected: 05/30/17 08:51
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Lab Sample ID: 320-28713-2
Matrix: Air

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Styrene ND 0.74 0.11 ppb viv B 06/15/17 19:57 1.85
1,1,2,2-Tetrachloroethane ND 0.74 0.13 ppb viv 06/15/17 19:57 1.85
Tetrachloroethene 100 0.74 0.094 ppb viv 06/15/17 19:57 1.85
Toluene ND 0.74 0.094 ppb viv 06/15/17 19:57 1.85
1,1,2-Trichloro-1,2,2-trifluoroetha 72 0.74 0.30 ppb viv 06/15/17 19:57 1.85
ne
1,2,4-Trichlorobenzene ND 3.7 0.80 ppb viv 06/15/17 19:57 1.85
1,1,1-Trichloroethane 3.9 0.56 0.12 ppb viv 06/15/17 19:57 1.85
1,1,2-Trichloroethane ND 0.74 0.12 ppb viv 06/15/17 19:57 1.85
Trichloroethene 98 0.74 0.19 ppb viv 06/15/17 19:57 1.85
Trichlorofluoromethane 27 0.74 0.36 ppb viv 06/15/17 19:57 1.85
1,2,4-Trimethylbenzene ND 15 0.30 ppb viv 06/15/17 19:57 1.85
1,3,5-Trimethylbenzene ND 0.74 0.23 ppb viv 06/15/17 19:57 1.85
Vinyl acetate ND 15 0.27 ppb viv 06/15/17 19:57 1.85
Vinyl chloride ND 0.74 0.22 ppb viv 06/15/17 19:57 1.85
m,p-Xylene ND 1.5 0.19 ppb viv 06/15/17 19:57 1.85
o-Xylene ND 0.74 0.10 ppb viv 06/15/17 19:57 1.85
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 123 70-130 06/15/17 19:57 1.85
1,2-Dichloroethane-d4 (Surr) 114 70-130 06/15/17 19:57 1.85
Toluene-d8 (Surr) 122 70-130 06/15/17 19:57 1.85
Client Sample ID: 102464-001/MWL-SV03-100 Lab Sample ID: 320-28713-3
Date Collected: 05/30/17 08:55 Matrix: Air
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 4.7 J 14 0.49 ppb viv - 06/15/17 20:51 274
Benzene 022 J 1.1 0.22 ppb viv 06/15/17 20:51 2.74
Benzyl chloride ND 22 0.45 ppb viv 06/15/17 20:51 2.74
Bromodichloromethane ND 0.82 0.18 ppb v/iv 06/15/17 20:51 2.74
Bromoform ND 1.1 0.19 ppb v/iv 06/15/17 20:51 2.74
Bromomethane ND 2.2 0.92 ppb v/iv 06/15/17 20:51 2.74
2-Butanone (MEK) 0.66 2.2 0.55 ppb viv 06/15/17 20:51 2.74
Carbon disulfide ND 2.2 0.21 ppbviv 06/15/17 20:51 2.74
Carbon tetrachloride 0.40 2.2 0.18 ppb viv 06/15/17 20:51 2.74
Chlorobenzene ND 0.82 0.18 ppb viv 06/15/17 20:51 2.74
Chloroethane ND 2.2 0.84 ppb viv 06/15/17 20:51 2.74
Chloroform 2.3 0.82 0.26 ppb viv 06/15/17 20:51 2.74
Chloromethane ND 2.2 0.54 ppb viv 06/15/17 20:51 2.74
Dibromochloromethane ND 1.1 0.22 ppb viv 06/15/17 20:51 2.74
1,2-Dibromoethane (EDB) ND 2.2 0.21 ppb viv 06/15/17 20:51 2.74
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.1 0.42 ppbviv 06/15/17 20:51 2.74
1,2-Dichlorobenzene ND 1.1 0.36 ppb v/iv 06/15/17 20:51 2.74
1,3-Dichlorobenzene ND 1.1 0.30 ppb v/iv 06/15/17 20:51 2.74
1,4-Dichlorobenzene ND 1.1 0.41 ppb v/v 06/15/17 20:51 2.74
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Client Sample Results

Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102464-001/MWL-SV03-100

Lab Sample ID: 320-28713-3

Date Collected: 05/30/17 08:55 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dichlorodifluoromethane 39 1.1 0.40 ppbviv B 06/15/17 20:51 2.74
1,1-Dichloroethane 5.7 0.82 0.20 ppb viv 06/15/17 20:51 2.74
1,2-Dichloroethane ND 2.2 0.24 ppb v/iv 06/15/17 20:51 2.74
1,1-Dichloroethene 23 2.2 0.35 ppb viv 06/15/17 20:51 2.74
cis-1,2-Dichloroethene 3.4 1.1 0.24 ppb viv 06/15/17 20:51 2.74
trans-1,2-Dichloroethene ND 1.1 0.27 ppb viv 06/15/17 20:51 2.74
1,2-Dichloropropane ND 1.1 0.66 ppb viv 06/15/17 20:51 2.74
cis-1,3-Dichloropropene ND 1.1 0.28 ppb viv 06/15/17 20:51 2.74
trans-1,3-Dichloropropene ND 1.1 0.24 ppb viv 06/15/17 20:51 2.74
Ethylbenzene ND 1.1 0.17 ppb viv 06/15/17 20:51 2.74
4-Ethyltoluene ND 1.1 0.51 ppb viv 06/15/17 20:51 2.74
Hexachlorobutadiene ND 5.5 1.2 ppbv/v 06/15/17 20:51 274
2-Hexanone ND * 1.1 0.24 ppb viv 06/15/17 20:51 2.74
4-Methyl-2-pentanone (MIBK) ND 1.1 0.37 ppb viv 06/15/17 20:51 274
Methylene Chloride 1.7 1.1 0.20 ppb viv 06/15/17 20:51 2.74
Styrene ND 1.1 0.16 ppb viv 06/15/17 20:51 274
1,1,2,2-Tetrachloroethane ND 1.1 0.19 ppb viv 06/15/17 20:51 2.74
Tetrachloroethene 160 1.1 0.14 ppb viv 06/15/17 20:51 2.74
Toluene ND 1.1 0.14 ppb viv 06/15/17 20:51 2.74
1,1,2-Trichloro-1,2,2-trifluoroetha 120 1.1 0.45 ppbviv 06/15/17 20:51 2.74
ne
1,2,4-Trichlorobenzene ND 55 1.2 ppbviv 06/15/17 20:51 2.74
1,1,1-Trichloroethane 4.8 0.82 0.18 ppb viv 06/15/17 20:51 2.74
1,1,2-Trichloroethane ND 1.1 0.18 ppb viv 06/15/17 20:51 2.74
Trichlorofluoromethane 38 1.1 0.54 ppb viv 06/15/17 20:51 2.74
1,2,4-Trimethylbenzene ND 2.2 0.44 ppb v/iv 06/15/17 20:51 2.74
1,3,5-Trimethylbenzene ND 1.1 0.34 ppb v/iv 06/15/17 20:51 2.74
Vinyl acetate ND 2.2 0.40 ppb viv 06/15/17 20:51 2.74
Vinyl chloride ND 1.1 0.33 ppb viv 06/15/17 20:51 2.74
m,p-Xylene ND 2.2 0.27 ppb viv 06/15/17 20:51 2.74
o-Xylene ND 1.1 0.15 ppb viv 06/15/17 20:51 2.74
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 124 70-130 06/15/17 20:51 2.74
1,2-Dichloroethane-d4 (Surr) 113 70-130 06/15/17 20:51 2.74
Toluene-d8 (Surr) 121 70-130 06/15/17 20:51 2.74
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichloroethene 130 1.3 0.35 ppb viv o 06/21/17 19:05 3.33
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 104 70-130 06/21/17 19:05 3.33
1,2-Dichloroethane-d4 (Surr) 104 70-130 06/21/17 19:05 3.33

105 70-130 06/21/17 19:05 3.33

Toluene-d8 (Surr)
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102465-001/MWL-SV03-200 Lab Sample ID: 320-28713-4
Date Collected: 05/30/17 09:00 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 54 J 19 0.66 ppb viv - 06/15/17 21:44 37
Benzene 0.29 J 1.5 0.29 ppb viv 06/15/17 21:44 3.7
Benzyl chloride ND 3.0 0.60 ppb viv 06/15/17 21:44 3.7
Bromodichloromethane ND 1.1 0.24 ppb viv 06/15/17 21:44 3.7
Bromoform ND 1.5 0.26 ppb viv 06/15/17 21:44 3.7
Bromomethane ND 3.0 1.2 ppbviv 06/15/17 21:44 3.7
2-Butanone (MEK) ND 3.0 0.74 ppb viv 06/15/17 21:44 3.7
Carbon disulfide ND 3.0 0.29 ppb viv 06/15/17 21:44 3.7
Carbon tetrachloride 0.53 J 3.0 0.24 ppb viv 06/15/17 21:44 3.7
Chlorobenzene ND 1.1 0.24 ppb viv 06/15/17 21:44 3.7
Chloroethane ND 3.0 1.1 ppbv/v 06/15/17 21:44 3.7
Chloroform 25 1.1 0.35 ppb viv 06/15/17 21:44 3.7
Chloromethane ND 3.0 0.73 ppb v/iv 06/15/17 21:44 3.7
Dibromochloromethane ND 15 0.29 ppb viv 06/15/17 21:44 3.7
1,2-Dibromoethane (EDB) ND 3.0 0.28 ppb v/v 06/15/17 21:44 3.7
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 15 0.57 ppb viv 06/15/17 21:44 3.7
1,2-Dichlorobenzene ND 15 0.48 ppb viv 06/15/17 21:44 3.7
1,3-Dichlorobenzene ND 15 0.41 ppbviv 06/15/17 21:44 3.7
1,4-Dichlorobenzene ND 15 0.55 ppb viv 06/15/17 21:44 3.7
Dichlorodifluoromethane 51 1.5 0.54 ppb viv 06/15/17 21:44 3.7
1,1-Dichloroethane 7.9 1.1 0.27 ppb viv 06/15/17 21:44 3.7
1,2-Dichloroethane ND 3.0 0.33 ppb viv 06/15/17 21:44 3.7
1,1-Dichloroethene 33 3.0 0.48 ppb viv 06/15/17 21:44 3.7
cis-1,2-Dichloroethene 5.0 1.5 0.33 ppb v/iv 06/15/17 21:44 3.7
trans-1,2-Dichloroethene ND 15 0.37 ppb viv 06/15/17 21:44 3.7
1,2-Dichloropropane ND 1.5 0.89 ppb v/iv 06/15/17 21:44 3.7
cis-1,3-Dichloropropene ND 1.5 0.38 ppb v/iv 06/15/17 21:44 3.7
trans-1,3-Dichloropropene ND 1.5 0.33 ppb v/iv 06/15/17 21:44 3.7
Ethylbenzene ND 15 0.23 ppb viv 06/15/17 21:44 3.7
4-Ethyltoluene ND 15 0.69 ppb viv 06/15/17 21:44 3.7
Hexachlorobutadiene ND 7.4 1.6 ppbviv 06/15/17 21:44 3.7
2-Hexanone ND * 1.5 0.32 ppb viv 06/15/17 21:44 3.7
4-Methyl-2-pentanone (MIBK) ND 1.5 0.50 ppb v/iv 06/15/17 21:44 3.7
Methylene Chloride 3.4 1.5 0.27 ppb viv 06/15/17 21:44 3.7
Styrene ND 15 0.22 ppb viv 06/15/17 21:44 3.7
1,1,2,2-Tetrachloroethane ND 15 0.26 ppb viv 06/15/17 21:44 3.7
Tetrachloroethene 210 1.5 0.19 ppb viv 06/15/17 21:44 3.7
Toluene 0.62 J 1.5 0.19 ppb v/iv 06/15/17 21:44 3.7
1,1,2-Trichloro-1,2,2-trifluoroetha 170 1.5 0.60 ppb viv 06/15/17 21:44 3.7
ne

1,2,4-Trichlorobenzene ND 7.4 1.6 ppbviv 06/15/17 21:44 3.7
1,1,1-Trichloroethane 3.2 1.1 0.24 ppb viv 06/15/17 21:44 3.7
1,1,2-Trichloroethane ND 1.5 0.25 ppb viv 06/15/17 21:44 3.7
Trichlorofluoromethane 38 15 0.73 ppb viv 06/15/17 21:44 3.7
1,2,4-Trimethylbenzene ND 3.0 0.60 ppb viv 06/15/17 21:44 3.7
1,3,5-Trimethylbenzene ND 1.5 0.46 ppb viv 06/15/17 21:44 3.7
Vinyl acetate ND 3.0 0.54 ppb viv 06/15/17 21:44 3.7
Vinyl chloride ND 15 0.44 ppb viv 06/15/17 21:44 3.7
m,p-Xylene ND 3.0 0.37 ppb viv 06/15/17 21:44 3.7
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102465-001/MWL-SV03-200 Lab Sample ID: 320-28713-4
Date Collected: 05/30/17 09:00 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
o-Xylene ND 1.5 0.20 ppb viv B 06/15/17 21:44 3.7
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 121 70-130 06/15/17 21:44 3.7
1,2-Dichloroethane-d4 (Surr) 115 70-130 06/15/17 21:44 3.7
Toluene-d8 (Surr) 123 70-130 06/15/17 21:44 3.7
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichloroethene 240 2.5 0.66 ppb viv B 06/21/17 19:57 6.28
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 99 70-130 06/21/17 19:57 6.28
1,2-Dichloroethane-d4 (Surr) 104 70-130 06/21/17 19:57 6.28
Toluene-d8 (Surr) 106 70-130 06/21/17 19:57 6.28
Client Sample ID: 102466-001/MWL-SV03-200 Lab Sample ID: 320-28713-5
Date Collected: 05/30/17 09:00 Matrix: Air
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 6.5 J 18 0.64 ppb viv B 06/15/17 22:36 3.62
Benzene 0.29 J 1.4 0.29 ppb viv 06/15/17 22:36 3.62
Benzyl chloride ND 29 0.59 ppb viv 06/15/17 22:36 3.62
Bromodichloromethane ND 1.1 0.24 ppb viv 06/15/17 22:36 3.62
Bromoform ND 14 0.25 ppb viv 06/15/17 22:36 3.62
Bromomethane ND 29 1.2 ppbviv 06/15/17 22:36 3.62
2-Butanone (MEK) ND 29 0.72 ppb viv 06/15/17 22:36 3.62
Carbon disulfide ND 2.9 0.28 ppb viv 06/15/17 22:36 3.62
Carbon tetrachloride 051 J 29 0.23 ppb viv 06/15/17 22:36 3.62
Chlorobenzene ND 1.1 0.23 ppb viv 06/15/17 22:36 3.62
Chloroethane ND 29 1.1 ppbviv 06/15/17 22:36 3.62
Chloroform 2.5 1.1 0.34 ppb viv 06/15/17 22:36 3.62
Chloromethane ND 2.9 0.71 ppb viv 06/15/17 22:36 3.62
Dibromochloromethane ND 1.4 0.29 ppb viv 06/15/17 22:36 3.62
1,2-Dibromoethane (EDB) ND 2.9 0.27 ppb viv 06/15/17 22:36 3.62
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.4 0.56 ppb viv 06/15/17 22:36 3.62
1,2-Dichlorobenzene ND 1.4 0.47 ppb viv 06/15/17 22:36 3.62
1,3-Dichlorobenzene ND 1.4 0.40 ppb viv 06/15/17 22:36 3.62
1,4-Dichlorobenzene ND 14 0.54 ppb viv 06/15/17 22:36 3.62
Dichlorodifluoromethane 55 14 0.52 ppb viv 06/15/17 22:36 3.62
1,1-Dichloroethane 7.9 1.1 0.26 ppb viv 06/15/17 22:36 3.62
1,2-Dichloroethane ND 29 0.32 ppb viv 06/15/17 22:36 3.62
1,1-Dichloroethene 33 2.9 0.47 ppb viv 06/15/17 22:36 3.62
cis-1,2-Dichloroethene 5.2 14 0.32 ppb viv 06/15/17 22:36 3.62
trans-1,2-Dichloroethene ND 14 0.36 ppb viv 06/15/17 22:36 3.62
1,2-Dichloropropane ND 14 0.87 ppb viv 06/15/17 22:36 3.62
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102466-001/MWL-SV03-200 Lab Sample ID: 320-28713-5
Date Collected: 05/30/17 09:00 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
cis-1,3-Dichloropropene ND 14 0.38 ppb viv B 06/15/17 22:36 3.62
trans-1,3-Dichloropropene ND 14 0.32 ppb v/v 06/15/17 22:36 3.62
Ethylbenzene ND 14 0.23 ppb viv 06/15/17 22:36 3.62
4-Ethyltoluene ND 14 0.68 ppb viv 06/15/17 22:36 3.62
Hexachlorobutadiene ND 7.2 1.6 ppbviv 06/15/17 22:36 3.62
2-Hexanone ND * 14 0.31 ppbviv 06/15/17 22:36 3.62
4-Methyl-2-pentanone (MIBK) ND 14 0.49 ppb viv 06/15/17 22:36 3.62
Methylene Chloride 3.4 1.4 0.26 ppb v/iv 06/15/17 22:36 3.62
Styrene ND 1.4 0.21 ppb viv 06/15/17 22:36 3.62
1,1,2,2-Tetrachloroethane ND 1.4 0.25 ppb viv 06/15/17 22:36 3.62
Tetrachloroethene 210 14 0.18 ppb v/iv 06/15/17 22:36 3.62
Toluene 044 J 1.4 0.18 ppb viv 06/15/17 22:36 3.62
1,1,2-Trichloro-1,2,2-trifluoroetha 170 14 0.59 ppb viv 06/15/1722:36 3.6
ne
1,2,4-Trichlorobenzene ND 7.2 1.6 ppbviv 06/15/17 22:36 3.62
1,1,1-Trichloroethane 3.1 1.1 0.24 ppbviv 06/15/17 22:36 3.62
1,1,2-Trichloroethane ND 14 0.24 ppbviv 06/15/17 22:36 3.62
Trichlorofluoromethane 38 1.4 0.71 ppb v/v 06/15/17 22:36 3.62
1,2,4-Trimethylbenzene ND 2.9 0.59 ppb viv 06/15/17 22:36 3.62
1,3,5-Trimethylbenzene ND 1.4 0.45 ppb viv 06/15/17 22:36 3.62
Vinyl acetate ND 29 0.52 ppb viv 06/15/17 22:36 3.62
Vinyl chloride ND 1.4 0.43 ppb viv 06/15/17 22:36 3.62
m,p-Xylene ND 29 0.36 ppb v/iv 06/15/17 22:36 3.62
o-Xylene ND 1.4 0.20 ppb v/iv 06/15/17 22:36 3.62
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 122 70-130 06/15/17 22:36 3.62
1,2-Dichloroethane-d4 (Surr) 115 70-130 06/15/17 22:36 3.62
Toluene-d8 (Surr) 122 70-130 06/15/17 22:36 3.62
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichloroethene 250 24 0.64 ppb viv n 06/21/17 20:49 6.12
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 101 70-130 06/21/17 20:49 6.12
1,2-Dichloroethane-d4 (Surr) 102 70-130 06/21/17 20:49 6.12
Toluene-d8 (Surr) 104 70-130 06/21/17 20:49 6.12
Client Sample ID: 102467-001/MWL-SV03-300 Lab Sample ID: 320-28713-6
Date Collected: 05/30/17 09:07 Matrix: Air
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 69 J 19 0.69 ppb v/iv n 06/15/17 23:28 3.88
Benzene 0.40 J 1.6 0.31 ppb viv 06/15/17 23:28 3.88
Benzyl chloride ND 3.1 0.63 ppb viv 06/15/17 23:28 3.88
Bromodichloromethane ND 1.2 0.26 ppb viv 06/15/17 23:28 3.88
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102467-001/MWL-SV03-300 Lab Sample ID: 320-28713-6
Date Collected: 05/30/17 09:07 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Bromoform ND 1.6 0.27 ppb viv B 06/15/17 23:28 3.88
Bromomethane ND 3.1 1.3 ppbviv 06/15/17 23:28 3.88
2-Butanone (MEK) ND 3.1 0.77 ppb viv 06/15/17 23:28 3.88
Carbon disulfide ND 3.1 0.30 ppb v/iv 06/15/17 23:28 3.88
Carbon tetrachloride 0.40 J 3.1 0.25 ppb viv 06/15/17 23:28 3.88
Chlorobenzene ND 1.2 0.25 ppb viv 06/15/17 23:28 3.88
Chloroethane ND 3.1 1.2 ppbviv 06/15/17 23:28 3.88
Chloroform 1.5 1.2 0.37 ppb viv 06/15/17 23:28 3.88
Chloromethane ND 3.1 0.76 ppb viv 06/15/17 23:28 3.88
Dibromochloromethane ND 1.6 0.31 ppb viv 06/15/17 23:28 3.88
1,2-Dibromoethane (EDB) ND 3.1 0.29 ppb v/iv 06/15/17 23:28 3.88
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.6 0.60 ppb viv 06/15/17 23:28 3.88
1,2-Dichlorobenzene ND 1.6 0.50 ppb v/iv 06/15/17 23:28 3.88
1,3-Dichlorobenzene ND 1.6 0.43 ppb viv 06/15/17 23:28 3.88
1,4-Dichlorobenzene ND 1.6 0.58 ppb viv 06/15/17 23:28 3.88
Dichlorodifluoromethane 27 1.6 0.56 ppb viv 06/15/17 23:28 3.88
1,1-Dichloroethane 3.7 1.2 0.28 ppb viv 06/15/17 23:28 3.88
1,2-Dichloroethane ND 3.1 0.34 ppbviv 06/15/17 23:28 3.88
1,1-Dichloroethene 21 3.1 0.50 ppb viv 06/15/17 23:28 3.88
cis-1,2-Dichloroethene 2.8 1.6 0.35 ppb viv 06/15/17 23:28 3.88
trans-1,2-Dichloroethene ND 1.6 0.39 ppb viv 06/15/17 23:28 3.88
1,2-Dichloropropane ND 1.6 0.93 ppb viv 06/15/17 23:28 3.88
cis-1,3-Dichloropropene ND 1.6 0.40 ppb viv 06/15/17 23:28 3.88
trans-1,3-Dichloropropene ND 1.6 0.34 ppb viv 06/15/17 23:28 3.88
Ethylbenzene ND 1.6 0.24 ppb viv 06/15/17 23:28 3.88
4-Ethyltoluene ND 1.6 0.73 ppb viv 06/15/17 23:28 3.88
Hexachlorobutadiene ND 7.8 1.7 ppbv/iv 06/15/17 23:28 3.88
2-Hexanone ND * 1.6 0.34 ppbviv 06/15/17 23:28 3.88
4-Methyl-2-pentanone (MIBK) ND 1.6 0.52 ppb v/iv 06/15/17 23:28 3.88
Methylene Chloride 1.7 1.6 0.28 ppb viv 06/15/17 23:28 3.88
Styrene ND 1.6 0.23 ppb v/iv 06/15/17 23:28 3.88
1,1,2,2-Tetrachloroethane ND 1.6 0.27 ppb viv 06/15/17 23:28 3.88
Tetrachloroethene 220 1.6 0.20 ppb viv 06/15/17 23:28 3.88
Toluene 0.38 J 1.6 0.20 ppb viv 06/15/17 23:28 3.88
1,1,2-Trichloro-1,2,2-trifluoroetha 110 1.6 0.63 ppb viv 06/15/17 23:28 3.88
ne

1,2,4-Trichlorobenzene ND 7.8 1.7 ppbviv 06/15/17 23:28 3.88
1,1,1-Trichloroethane 1.4 1.2 0.25 ppb viv 06/15/17 23:28 3.88
1,1,2-Trichloroethane ND 1.6 0.26 ppb viv 06/15/17 23:28 3.88
Trichloroethene 200 1.6 0.41 ppbviv 06/15/17 23:28 3.88
Trichlorofluoromethane 16 1.6 0.76 ppb viv 06/15/17 23:28 3.88
1,2,4-Trimethylbenzene ND 3.1 0.63 ppb viv 06/15/17 23:28 3.88
1,3,5-Trimethylbenzene ND 1.6 0.49 ppb viv 06/15/17 23:28 3.88
Vinyl acetate ND 3.1 0.56 ppb viv 06/15/17 23:28 3.88
Vinyl chloride ND 1.6 0.47 ppb viv 06/15/17 23:28 3.88
m,p-Xylene ND 3.1 0.39 ppb viv 06/15/17 23:28 3.88
o-Xylene ND 1.6 0.21 ppb v/v 06/15/17 23:28 3.88
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102467-001/MWL-SV03-300

Lab Sample ID: 320-28713-6

Date Collected: 05/30/17 09:07 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 123 70-130 06/15/17 23:28 3.88
1,2-Dichloroethane-d4 (Surr) 114 70-130 06/15/17 23:28 3.88
Toluene-d8 (Surr) 123 70-130 06/15/17 23:28 3.88

Client Sample ID: 102468-001/MWL-SV03-400

Lab Sample ID: 320-28713-7

Page 22 of 1569

Date Collected: 05/30/17 09:46 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 29 J 23 0.81 ppb viv B 06/16/17 00:20 4.54
Benzene 042 J 1.8 0.36 ppb viv 06/16/17 00:20 4.54
Benzyl chloride ND 3.6 0.74 ppb viv 06/16/17 00:20 4.54
Bromodichloromethane ND 14 0.30 ppb viv 06/16/17 00:20 4.54
Bromoform ND 1.8 0.32 ppbviv 06/16/17 00:20 4.54
Bromomethane ND 3.6 1.5 ppbviv 06/16/17 00:20 4.54
2-Butanone (MEK) ND 3.6 0.90 ppb v/iv 06/16/17 00:20 4.54
Carbon disulfide ND 3.6 0.35 ppb viv 06/16/17 00:20 4.54
Carbon tetrachloride ND 3.6 0.29 ppb viv 06/16/17 00:20 4.54
Chlorobenzene ND 14 0.29 ppb viv 06/16/17 00:20 4.54
Chloroethane ND 3.6 1.4 ppbviv 06/16/17 00:20 4.54
Chloroform 1.2 J 1.4 0.43 ppb viv 06/16/17 00:20 4,54
Chloromethane ND 3.6 0.89 ppb viv 06/16/17 00:20 4.54
Dibromochloromethane ND 1.8 0.36 ppb viv 06/16/17 00:20 4.54
1,2-Dibromoethane (EDB) ND 3.6 0.34 ppb viv 06/16/17 00:20 4.54
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.8 0.70 ppb viv 06/16/17 00:20 4.54
1,2-Dichlorobenzene ND 1.8 0.59 ppb viv 06/16/17 00:20 4.54
1,3-Dichlorobenzene ND 1.8 0.50 ppb viv 06/16/17 00:20 4.54
1,4-Dichlorobenzene ND 1.8 0.68 ppb viv 06/16/17 00:20 4.54
Dichlorodifluoromethane 4.6 1.8 0.66 ppb viv 06/16/17 00:20 4.54
1,1-Dichloroethane 4.6 1.4 0.33 ppb viv 06/16/17 00:20 4.54
1,2-Dichloroethane ND 3.6 0.40 ppb viv 06/16/17 00:20 4.54
1,1-Dichloroethene 21 3.6 0.59 ppb viv 06/16/17 00:20 4,54
cis-1,2-Dichloroethene 2.3 1.8 0.40 ppb viv 06/16/17 00:20 4,54
trans-1,2-Dichloroethene ND 1.8 0.45 ppb viv 06/16/17 00:20 4.54
1,2-Dichloropropane ND 1.8 1.1 ppbv/iv 06/16/17 00:20 4.54
cis-1,3-Dichloropropene ND 1.8 0.47 ppb viv 06/16/17 00:20 4.54
trans-1,3-Dichloropropene ND 1.8 0.40 ppb viv 06/16/17 00:20 4.54
Ethylbenzene ND 1.8 0.29 ppb viv 06/16/17 00:20 4.54
4-Ethyltoluene ND 1.8 0.85 ppb viv 06/16/17 00:20 4.54
Hexachlorobutadiene ND 9.1 2.0 ppbviv 06/16/17 00:20 4.54
2-Hexanone ND * 1.8 0.39 ppb viv 06/16/17 00:20 4.54
4-Methyl-2-pentanone (MIBK) ND 1.8 0.61 ppb v/iv 06/16/17 00:20 4.54
Methylene Chloride 1.5 J 1.8 0.33 ppb viv 06/16/17 00:20 4.54
Styrene ND 1.8 0.27 ppb viv 06/16/17 00:20 4.54
1,1,2,2-Tetrachloroethane ND 1.8 0.31 ppbviv 06/16/17 00:20 4.54
Toluene 0.84 J 1.8 0.23 ppb viv 06/16/17 00:20 4,54

TestAmerica Sacramento
07/18/2017



Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102468-001/MWL-SV03-400

Lab Sample ID: 320-28713-7

Date Collected: 05/30/17 09:46 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroetha 28 1.8 0.74 ppb viv n 06/16/17 00:20 4.54
ne
1,2,4-Trichlorobenzene ND 9.1 2.0 ppbviv 06/16/17 00:20 4.54
1,1,1-Trichloroethane 1.8 14 0.30 ppb v/iv 06/16/17 00:20 4.54
1,1,2-Trichloroethane ND 1.8 0.30 ppb viv 06/16/17 00:20 4.54
Trichloroethene 230 1.8 0.48 ppb viv 06/16/17 00:20 4.54
Trichlorofluoromethane 7.8 1.8 0.89 ppb viv 06/16/17 00:20 4.54
1,2,4-Trimethylbenzene ND 3.6 0.74 ppbviv 06/16/17 00:20 4.54
1,3,5-Trimethylbenzene ND 1.8 0.57 ppb viv 06/16/17 00:20 4.54
Vinyl acetate ND 3.6 0.66 ppb viv 06/16/17 00:20 4.54
Vinyl chloride ND 1.8 0.54 ppb viv 06/16/17 00:20 4.54
m,p-Xylene ND 3.6 0.45 ppb v/iv 06/16/17 00:20 4.54
o-Xylene ND 1.8 0.25 ppb viv 06/16/17 00:20 4.54
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 124 70-130 06/16/17 00:20 4.54
1,2-Dichloroethane-d4 (Surr) 115 70-130 06/16/17 00:20 4.54
Toluene-d8 (Surr) 122 70-130 06/16/17 00:20 4.54
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Tetrachloroethene 390 3.1 0.40 ppb viv n 06/21/17 21:41 7.87
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 99 70-130 06/21/17 21:41 7.87
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/21/17 21:41 7.87
Toluene-d8 (Surr) 105 70-130 06/21/17 21:41 7.87

Client Sample ID: 102469-001/MWL-SV03-400 Lab Sample ID: 320-28713-8

Date Collected: 05/30/17 09:46 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 29 J 30 1.1 ppb viv B 06/16/17 01:12 5.93
Benzene ND 24 0.47 ppb viv 06/16/17 01:12 5.93
Benzyl chloride ND 4.7 0.97 ppb viv 06/16/17 01:12 5.93
Bromodichloromethane ND 1.8 0.39 ppb viv 06/16/17 01:12 5.93
Bromoform ND 2.4 0.42 ppbviv 06/16/17 01:12 5.93
Bromomethane ND 4.7 2.0 ppbviv 06/16/17 01:12 5.93
2-Butanone (MEK) ND 4.7 1.2 ppbv/v 06/16/17 01:12 5.93
Carbon disulfide ND 4.7 0.46 ppb viv 06/16/17 01:12 5.93
Carbon tetrachloride 043 J 4.7 0.38 ppb viv 06/16/17 01:12 5.93
Chlorobenzene ND 1.8 0.38 ppb viv 06/16/17 01:12 5.93
Chloroethane ND 4.7 1.8 ppb viv 06/16/17 01:12 5.93
Chloroform 14 J 1.8 0.56 ppb viv 06/16/17 01:12 5.93
Chloromethane ND 4.7 1.2 ppb viv 06/16/17 01:12 5.93
Dibromochloromethane ND 2.4 0.47 ppbviv 06/16/17 01:12 5.93
1,2-Dibromoethane (EDB) ND 4.7 0.44 ppb viv 06/16/17 01:12 5.93
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102469-001/MWL-SV03-400 Lab Sample ID: 320-28713-8
Date Collected: 05/30/17 09:46 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 2.4 0.92 ppb viv B 06/16/17 01:12 5.93
1,2-Dichlorobenzene ND 2.4 0.77 ppb viv 06/16/17 01:12 5.93
1,3-Dichlorobenzene ND 2.4 0.65 ppb viv 06/16/17 01:12 5.93
1,4-Dichlorobenzene ND 2.4 0.88 ppb viv 06/16/17 01:12 5.93
Dichlorodifluoromethane 5.4 24 0.86 ppb viv 06/16/17 01:12 5.93
1,1-Dichloroethane 4.8 1.8 0.43 ppb viv 06/16/17 01:12 5.93
1,2-Dichloroethane ND 4.7 0.52 ppb viv 06/16/17 01:12 5.93
1,1-Dichloroethene 22 4.7 0.76 ppb viv 06/16/17 01:12 5.93
cis-1,2-Dichloroethene 2.4 24 0.53 ppb v/iv 06/16/17 01:12 5.93
trans-1,2-Dichloroethene ND 24 0.59 ppb v/iv 06/16/17 01:12 5.93
1,2-Dichloropropane ND 24 1.4 ppbv/v 06/16/17 01:12 5.93
cis-1,3-Dichloropropene ND 24 0.62 ppb v/iv 06/16/17 01:12 5.93
trans-1,3-Dichloropropene ND 24 0.52 ppb v/v 06/16/17 01:12 5.93
Ethylbenzene ND 2.4 0.37 ppbviv 06/16/17 01:12 5.93
4-Ethyltoluene ND 2.4 1.1 ppbviv 06/16/17 01:12 5.93
Hexachlorobutadiene ND 12 2.6 ppbviv 06/16/17 01:12 5.93
2-Hexanone ND * 2.4 0.52 ppb viv 06/16/17 01:12 5.93
4-Methyl-2-pentanone (MIBK) ND 24 0.80 ppb v/iv 06/16/17 01:12 5.93
Methylene Chloride 1.7 J 24 0.43 ppb viv 06/16/17 01:12 5.93
Styrene ND 2.4 0.35 ppb viv 06/16/17 01:12 5.93
1,1,2,2-Tetrachloroethane ND 2.4 0.41 ppbviv 06/16/17 01:12 5.93
Tetrachloroethene 340 24 0.30 ppb v/iv 06/16/17 01:12 5.93
Toluene 11 J 24 0.30 ppb v/iv 06/16/17 01:12 5.93
1,1,2-Trichloro-1,2,2-trifluoroetha 29 2.4 0.97 ppb viv 06/16/17 01:12 5.93
ne

1,2,4-Trichlorobenzene ND 12 2.6 ppbviv 06/16/17 01:12 5.93
1,1,1-Trichloroethane 2.0 1.8 0.39 ppb viv 06/16/17 01:12 5.93
1,1,2-Trichloroethane ND 2.4 0.40 ppb viv 06/16/17 01:12 5.93
Trichloroethene 250 24 0.62 ppb viv 06/16/17 01:12 5.93
Trichlorofluoromethane ND 2.4 1.2 ppbviv 06/16/17 01:12 5.93
1,2,4-Trimethylbenzene ND 4.7 0.96 ppb viv 06/16/17 01:12 5.93
1,3,5-Trimethylbenzene ND 2.4 0.74 ppb viv 06/16/17 01:12 5.93
Vinyl acetate ND 4.7 0.86 ppb viv 06/16/17 01:12 5.93
Vinyl chloride ND 2.4 0.71 ppb viv 06/16/17 01:12 5.93
m,p-Xylene ND 4.7 0.59 ppb v/iv 06/16/17 01:12 5.93
o-Xylene ND 24 0.32 ppb viv 06/16/17 01:12 5.93
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 122 70-130 06/16/17 01:12 5.93
1,2-Dichloroethane-d4 (Surr) 118 70-130 06/16/17 01:12 5.93
Toluene-d8 (Surr) 125 70-130 06/16/17 01:12 5.93
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102470-001/MWL-SV-FB4 Lab Sample ID: 320-28713-9
Date Collected: 05/30/17 10:10 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone ND 5.0 0.18 ppb viv B 06/16/17 02:10 1
Benzene ND 0.40 0.079 ppb viv 06/16/17 02:10 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/16/17 02:10 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/16/17 02:10 1
Bromoform ND 0.40 0.070 ppb viv 06/16/17 02:10 1
Bromomethane ND 0.80 0.34 ppb viv 06/16/17 02:10 1
2-Butanone (MEK) ND 0.80 0.20 ppb v/iv 06/16/17 02:10 1
Carbon disulfide ND 0.80 0.078 ppb viv 06/16/17 02:10 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 06/16/17 02:10 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/16/17 02:10 1
Chloroethane ND 0.80 0.31 ppb v/v 06/16/17 02:10 1
Chloroform ND 0.30 0.095 ppb viv 06/16/17 02:10 1
Chloromethane ND 0.80 0.20 ppb v/iv 06/16/17 02:10 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/16/17 02:10 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/16/17 02:10 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/16/17 02:10 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/16/17 02:10 1
1,3-Dichlorobenzene ND 0.40 0.11 ppbviv 06/16/17 02:10 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/16/17 02:10 1
Dichlorodifluoromethane ND 0.40 0.15 ppb viv 06/16/17 02:10 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 06/16/17 02:10 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/16/17 02:10 1
1,1-Dichloroethene ND 0.80 0.13 ppb v/iv 06/16/17 02:10 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 06/16/17 02:10 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb v/iv 06/16/17 02:10 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/16/17 02:10 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb v/iv 06/16/17 02:10 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/16/17 02:10 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/16/17 02:10 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/16/17 02:10 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/16/17 02:10 1
2-Hexanone ND * 0.40 0.087 ppb viv 06/16/17 02:10 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb v/v 06/16/17 02:10 1
Methylene Chloride ND 0.40 0.072 ppb viv 06/16/17 02:10 1
Styrene ND 0.40 0.059 ppb viv 06/16/17 02:10 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/16/17 02:10 1
Tetrachloroethene ND 0.40 0.051 ppbv/iv 06/16/17 02:10 1
Toluene ND 0.40 0.051 ppb viv 06/16/17 02:10 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 06/16/17 02:10 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/16/17 02:10 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 06/16/17 02:10 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/16/17 02:10 1
Trichloroethene ND 0.40 0.11 ppbv/iv 06/16/17 02:10 1
Trichlorofluoromethane ND 0.40 0.20 ppb viv 06/16/17 02:10 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/16/17 02:10 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/16/17 02:10 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/16/17 02:10 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/16/17 02:10 1
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Client Sample Results
Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102470-001/MWL-SV-FB4

Lab Sample ID: 320-28713-9

Date Collected: 05/30/17 10:10 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m,p-Xylene ND 0.80 0.10 ppb v/iv B 06/16/17 02:10 1
o-Xylene ND 0.40 0.054 ppb viv 06/16/17 02:10 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 124 70-130 06/16/17 02:10 1
1,2-Dichloroethane-d4 (Surr) 118 70-130 06/16/17 02:10 1
Toluene-d8 (Surr) 125 70-130 06/16/17 02:10 1

Client Sample ID: 102471-001/MWL-SV04-50

Lab Sample ID: 320-28713-10

Date Collected: 05/30/17 10:17 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 38 J 5.0 0.18 ppb viv B 06/16/17 03:09 1
Benzene 0.39 J 0.40 0.079 ppb viv 06/16/17 03:09 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/16/17 03:09 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/16/17 03:09 1
Bromoform ND 0.40 0.070 ppb viv 06/16/17 03:09 1
Bromomethane ND 0.80 0.34 ppb v/iv 06/16/17 03:09 1
2-Butanone (MEK) 0.59 J 0.80 0.20 ppb viv 06/16/17 03:09 1
Carbon disulfide 0.10 J 0.80 0.078 ppb viv 06/16/17 03:09 1
Carbon tetrachloride 0.23 J 0.80 0.064 ppb viv 06/16/17 03:09 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/16/17 03:09 1
Chloroethane ND 0.80 0.31 ppbviv 06/16/17 03:09 1
Chloroform 1.9 0.30 0.095 ppb viv 06/16/17 03:09 1
Chloromethane ND 0.80 0.20 ppb viv 06/16/17 03:09 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/16/17 03:09 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/16/17 03:09 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/16/17 03:09 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb v/iv 06/16/17 03:09 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb v/iv 06/16/17 03:09 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/16/17 03:09 1
Dichlorodifluoromethane 13 0.40 0.15 ppb viv 06/16/17 03:09 1
1,1-Dichloroethane 1.4 0.30 0.072 ppb viv 06/16/17 03:09 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/16/17 03:09 1
1,1-Dichloroethene 6.8 0.80 0.13 ppb viv 06/16/17 03:09 1
cis-1,2-Dichloroethene 0.56 0.40 0.089 ppb viv 06/16/17 03:09 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb viv 06/16/17 03:09 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/16/17 03:09 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb viv 06/16/17 03:09 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/16/17 03:09 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/16/17 03:09 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/16/17 03:09 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/16/17 03:09 1
2-Hexanone ND * 0.40 0.087 ppb viv 06/16/17 03:09 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb v/v 06/16/17 03:09 1
Methylene Chloride 014 J 0.40 0.072 ppb viv 06/16/17 03:09 1
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Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102471-001/MWL-SV04-50

Lab Sample ID: 320-28713-10

Date Collected: 05/30/17 10:17 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Styrene ND 0.40 0.059 ppb viv B 06/16/17 03:09 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/16/17 03:09 1
Tetrachloroethene 52 0.40 0.051 ppb viv 06/16/17 03:09 1
Toluene 0.051 J 0.40 0.051 ppb viv 06/16/17 03:09 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/16/17 03:09 1
1,1,1-Trichloroethane 7.9 0.30 0.065 ppb viv 06/16/17 03:09 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/16/17 03:09 1
Trichloroethene 54 0.40 0.11 ppbviv 06/16/17 03:09 1
Trichlorofluoromethane 29 0.40 0.20 ppb v/iv 06/16/17 03:09 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/16/17 03:09 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/16/17 03:09 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/16/17 03:09 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/16/17 03:09 1
m,p-Xylene ND 0.80 0.10 ppb viv 06/16/17 03:09 1
o-Xylene ND 0.40 0.054 ppb viv 06/16/17 03:09 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 125 70-130 06/16/17 03:09 1
1,2-Dichloroethane-d4 (Surr) 117 70-130 06/16/17 03:09 1
Toluene-d8 (Surr) 125 70-130 06/16/17 03:09 1
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroetha 61 0.62 0.25 ppb viv B 06/21/17 22:36 1.55
ne
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 98 70-130 06/21/17 22:36 1.55
1,2-Dichloroethane-d4 (Surr) 104 70-130 06/21/17 22:36 1.55
Toluene-d8 (Surr) 107 70-130 06/21/17 22:36 1.55

Client Sample ID: 102472-001/MWL-SV04-100 Lab Sample ID: 320-28713-11

Date Collected: 05/30/17 10:20 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 3.2 J 7.7 0.27 ppb viv B 06/16/17 04:04 1.54
Benzene 0.28 J 0.62 0.12 ppb viv 06/16/17 04:04 1.54
Benzyl chloride ND 1.2 0.25 ppb viv 06/16/17 04:04 1.54
Bromodichloromethane ND 0.46 0.10 ppb viv 06/16/17 04:04 1.54
Bromoform ND 0.62 0.11 ppb viv 06/16/17 04:04 1.54
Bromomethane ND 1.2 0.52 ppb viv 06/16/17 04:04 1.54
2-Butanone (MEK) 045 J 1.2 0.31 ppbviv 06/16/17 04:04 1.54
Carbon disulfide 2.2 1.2 0.12 ppb viv 06/16/17 04:04 1.54
Carbon tetrachloride 0.40 J 1.2 0.099 ppb viv 06/16/17 04:04 1.54
Chlorobenzene ND 0.46 0.099 ppb viv 06/16/17 04:04 1.54
Chloroethane ND 1.2 0.47 ppb viv 06/16/17 04:04 1.54
Chloroform 2.0 0.46 0.15 ppb viv 06/16/17 04:04 1.54
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Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102472-001/MWL-SV04-100

Lab Sample ID: 320-28713-11

Date Collected: 05/30/17 10:20 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloromethane ND 1.2 0.30 ppb viv B 06/16/17 04:04 1.54
Dibromochloromethane ND 0.62 0.12 ppb viv 06/16/17 04:04 1.54
1,2-Dibromoethane (EDB) ND 1.2 0.12 ppb viv 06/16/17 04:04 1.54
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.62 0.24 ppb viv 06/16/17 04:04 1.54
1,2-Dichlorobenzene ND 0.62 0.20 ppb viv 06/16/17 04:04 1.54
1,3-Dichlorobenzene ND 0.62 0.17 ppb viv 06/16/17 04:04 1.54
1,4-Dichlorobenzene ND 0.62 0.23 ppb viv 06/16/17 04:04 1.54
Dichlorodifluoromethane 24 0.62 0.22 ppb viv 06/16/17 04:04 1.54
1,1-Dichloroethane 3.1 0.46 0.11 ppb v/iv 06/16/17 04:04 1.54
1,2-Dichloroethane ND 1.2 0.14 ppb viv 06/16/17 04:04 1.54
1,1-Dichloroethene 16 1.2 0.20 ppb viv 06/16/17 04:04 1.54
cis-1,2-Dichloroethene 1.8 0.62 0.14 ppb viv 06/16/17 04:04 1.54
trans-1,2-Dichloroethene ND 0.62 0.15 ppb v/iv 06/16/17 04:04 1.54
1,2-Dichloropropane ND 0.62 0.37 ppb v/iv 06/16/17 04:04 1.54
cis-1,3-Dichloropropene ND 0.62 0.16 ppb v/iv 06/16/17 04:04 1.54
trans-1,3-Dichloropropene ND 0.62 0.14 ppb viv 06/16/17 04:04 1.54
Ethylbenzene ND 0.62 0.097 ppb viv 06/16/17 04:04 1.54
4-Ethyltoluene ND 0.62 0.29 ppb viv 06/16/17 04:04 1.54
Hexachlorobutadiene ND 3.1 0.67 ppb viv 06/16/17 04:04 1.54
2-Hexanone ND * 0.62 0.13 ppb viv 06/16/17 04:04 1.54
4-Methyl-2-pentanone (MIBK) ND 0.62 0.21 ppb v/v 06/16/17 04:04 1.54
Methylene Chloride 0.49 J 0.62 0.11 ppb v/iv 06/16/17 04:04 1.54
Styrene ND 0.62 0.091 ppb viv 06/16/17 04:04 1.54
1,1,2,2-Tetrachloroethane ND 0.62 0.11 ppb viv 06/16/17 04:04 1.54
Tetrachloroethene 89 0.62 0.079 ppb viv 06/16/17 04:04 1.54
Toluene ND 0.62 0.079 ppb viv 06/16/17 04:04 1.54
1,2,4-Trichlorobenzene ND 3.1 0.67 ppb viv 06/16/17 04:04 1.54
1,1,1-Trichloroethane 6.4 0.46 0.10 ppb viv 06/16/17 04:04 1.54
1,1,2-Trichloroethane ND 0.62 0.10 ppb viv 06/16/17 04:04 1.54
Trichlorofluoromethane 40 0.62 0.30 ppb viv 06/16/17 04:04 1.54
1,2,4-Trimethylbenzene ND 1.2 0.25 ppb viv 06/16/17 04:04 1.54
1,3,5-Trimethylbenzene ND 0.62 0.19 ppb viv 06/16/17 04:04 1.54
Vinyl acetate ND 1.2 0.22 ppb viv 06/16/17 04:04 1.54
Vinyl chloride ND 0.62 0.18 ppb viv 06/16/17 04:04 1.54
m,p-Xylene ND 1.2 0.15 ppb viv 06/16/17 04:04 1.54
o-Xylene ND 0.62 0.083 ppb viv 06/16/17 04:04 1.54
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 121 70-130 06/16/17 04:04 1.54
1,2-Dichloroethane-d4 (Surr) 113 70-130 06/16/17 04:04 1.54
Toluene-d8 (Surr) 125 70-130 06/16/17 04:04 1.54
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroetha 100 1.1 0.46 ppb viv n 06/21/17 23:30 2.81
ne
Trichloroethene 120 1.1 0.30 ppb viv 06/21/17 23:30 2.81
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Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102472-001/MWL-SV04-100

Lab Sample ID: 320-28713-11

Date Collected: 05/30/17 10:20 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 94 70-130 06/21/17 23:30 2.81
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/21/17 23:30 2.81
Toluene-d8 (Surr) 100 70-130 06/21/17 23:30 2.81

Client Sample ID: 102473-001/MWL-SV04-200

Lab Sample ID: 320-28713-12

Date Collected: 05/30/17 10:24 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone ND 23 0.83 ppb viv B 06/16/17 04:57 4.69
Benzene ND 1.9 0.37 ppb viv 06/16/17 04:57 4.69
Benzyl chloride ND 3.8 0.76 ppb viv 06/16/17 04:57 4.69
Bromodichloromethane ND 14 0.31 ppbv/iv 06/16/17 04:57 4.69
Bromoform ND 1.9 0.33 ppb viv 06/16/17 04:57 4.69
Bromomethane ND 3.8 1.6 ppbviv 06/16/17 04:57 4.69
2-Butanone (MEK) ND 3.8 0.93 ppb v/iv 06/16/17 04:57 4.69
Carbon disulfide ND 3.8 0.37 ppb viv 06/16/17 04:57 4.69
Carbon tetrachloride 0.59 J 3.8 0.30 ppb viv 06/16/17 04:57 4.69
Chlorobenzene ND 14 0.30 ppb viv 06/16/17 04:57 4.69
Chloroethane ND 3.8 1.4 ppbviv 06/16/17 04:57 4.69
Chloroform 1.6 1.4 0.45 ppb viv 06/16/17 04:57 4.69
Chloromethane ND 3.8 0.92 ppb viv 06/16/17 04:57 4.69
Dibromochloromethane ND 1.9 0.37 ppb viv 06/16/17 04:57 4.69
1,2-Dibromoethane (EDB) ND 3.8 0.35 ppb viv 06/16/17 04:57 4.69
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.9 0.73 ppb viv 06/16/17 04:57 4.69
1,2-Dichlorobenzene ND 1.9 0.61 ppb v/iv 06/16/17 04:57 4.69
1,3-Dichlorobenzene ND 1.9 0.52 ppb viv 06/16/17 04:57 4.69
1,4-Dichlorobenzene ND 1.9 0.70 ppb viv 06/16/17 04:57 4.69
Dichlorodifluoromethane 42 1.9 0.68 ppb viv 06/16/17 04:57 4.69
1,1-Dichloroethane 5.2 1.4 0.34 ppb viv 06/16/17 04:57 4.69
1,2-Dichloroethane ND 3.8 0.41 ppbviv 06/16/17 04:57 4.69
1,1-Dichloroethene 31 3.8 0.61 ppb viv 06/16/17 04:57 4.69
cis-1,2-Dichloroethene 3.0 1.9 0.42 ppb viv 06/16/17 04:57 4.69
trans-1,2-Dichloroethene ND 1.9 0.47 ppb viv 06/16/17 04:57 4.69
1,2-Dichloropropane ND 1.9 1.1 ppbv/iv 06/16/17 04:57 4.69
cis-1,3-Dichloropropene ND 1.9 0.49 ppb viv 06/16/17 04:57 4.69
trans-1,3-Dichloropropene ND 1.9 0.41 ppbviv 06/16/17 04:57 4.69
Ethylbenzene ND 1.9 0.30 ppb viv 06/16/17 04:57 4.69
4-Ethyltoluene ND 1.9 0.88 ppb viv 06/16/17 04:57 4.69
Hexachlorobutadiene ND 9.4 2.0 ppbviv 06/16/17 04:57 4.69
2-Hexanone ND * 1.9 0.41 ppb viv 06/16/17 04:57 4.69
4-Methyl-2-pentanone (MIBK) ND 1.9 0.63 ppb v/iv 06/16/17 04:57 4.69
Methylene Chloride 1.7 J 1.9 0.34 ppb viv 06/16/17 04:57 4.69
Styrene ND 1.9 0.28 ppb viv 06/16/17 04:57 4.69
1,1,2,2-Tetrachloroethane ND 1.9 0.32 ppb viv 06/16/17 04:57 4.69
Tetrachloroethene 110 1.9 0.24 ppb viv 06/16/17 04:57 4.69
Toluene ND 1.9 0.24 ppb viv 06/16/17 04:57 4.69
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102473-001/MWL-SV04-200

Date Collected: 05/30/17 10:24
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Lab Sample ID: 320-28713-12
Matrix: Air

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroetha 150 1.9 0.76 ppb viv - 06/16/17 04:57 4.69
ne
1,2,4-Trichlorobenzene ND 9.4 2.0 ppbviv 06/16/17 04:57 4.69
1,1,1-Trichloroethane 2.7 14 0.30 ppb v/iv 06/16/17 04:57 4.69
1,1,2-Trichloroethane ND 1.9 0.31 ppb v/v 06/16/17 04:57 4.69
Trichloroethene 180 1.9 0.49 ppbviv 06/16/17 04:57 4.69
Trichlorofluoromethane 38 1.9 0.92 ppb viv 06/16/17 04:57 4.69
1,2,4-Trimethylbenzene ND 3.8 0.76 ppb viv 06/16/17 04:57 4.69
1,3,5-Trimethylbenzene ND 1.9 0.59 ppb viv 06/16/17 04:57 4.69
Vinyl acetate ND 3.8 0.68 ppb viv 06/16/17 04:57 4.69
Vinyl chloride ND 1.9 0.56 ppb viv 06/16/17 04:57 4.69
m,p-Xylene ND 3.8 0.47 ppb viv 06/16/17 04:57 4.69
o-Xylene ND 1.9 0.25 ppb viv 06/16/17 04:57 4.69
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 122 70-130 06/16/17 04:57 4.69
1,2-Dichloroethane-d4 (Surr) 113 70-130 06/16/17 04:57 4.69
Toluene-d8 (Surr) 124 70-130 06/16/17 04:57 4.69
Client Sample ID: 102474-001/MWL-SV04-300 Lab Sample ID: 320-28713-13
Date Collected: 05/30/17 10:28 Matrix: Air
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 50 J 14 0.48 ppb viv B 06/16/17 05:51 2.72
Benzene 0.30 J 1.1 0.21 ppb viv 06/16/17 05:51 2.72
Benzyl chloride ND 2.2 0.44 ppb viv 06/16/17 05:51 2.72
Bromodichloromethane ND 0.82 0.18 ppb v/iv 06/16/17 05:51 2.72
Bromoform ND 1.1 0.19 ppb v/iv 06/16/17 05:51 2.72
Bromomethane ND 2.2 0.91 ppb v/iv 06/16/17 05:51 2.72
2-Butanone (MEK) ND 2.2 0.54 ppb v/iv 06/16/17 05:51 2.72
Carbon disulfide ND 22 0.21 ppb viv 06/16/17 05:51 2.72
Carbon tetrachloride 0.36 2.2 0.17 ppb viv 06/16/17 05:51 2.72
Chlorobenzene ND 0.82 0.17 ppb viv 06/16/17 05:51 2.72
Chloroethane ND 2.2 0.84 ppb viv 06/16/17 05:51 2.72
Chloroform 0.66 0.82 0.26 ppb viv 06/16/17 05:51 2.72
Chloromethane ND 2.2 0.54 ppb viv 06/16/17 05:51 2.72
Dibromochloromethane ND 1.1 0.21 ppbviv 06/16/17 05:51 2.72
1,2-Dibromoethane (EDB) ND 2.2 0.20 ppb v/iv 06/16/17 05:51 2.72
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.1 0.42 ppb viv 06/16/17 05:51 2.72
1,2-Dichlorobenzene ND 1.1 0.35 ppb viv 06/16/17 05:51 2.72
1,3-Dichlorobenzene ND 1.1 0.30 ppb v/iv 06/16/17 05:51 2.72
1,4-Dichlorobenzene ND 1.1 0.41 ppb v/iv 06/16/17 05:51 2.72
Dichlorodifluoromethane 24 1.1 0.39 ppb viv 06/16/17 05:51 2.72
1,1-Dichloroethane 1.3 0.82 0.20 ppb viv 06/16/17 05:51 2.72
1,2-Dichloroethane ND 2.2 0.24 ppb v/iv 06/16/17 05:51 2.72
1,1-Dichloroethene 15 2.2 0.35 ppb viv 06/16/17 05:51 2.72
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Client Sample Results

Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102474-001/MWL-SV04-300

Lab Sample ID: 320-28713-13

Date Collected: 05/30/17 10:28 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
cis-1,2-Dichloroethene 0.88 J 1.1 0.24 ppb viv B 06/16/17 05:51 2.72
trans-1,2-Dichloroethene ND 1.1 0.27 ppb v/iv 06/16/17 05:51 2.72
1,2-Dichloropropane ND 1.1 0.65 ppb v/iv 06/16/17 05:51 2.72
cis-1,3-Dichloropropene ND 1.1 0.28 ppb v/iv 06/16/17 05:51 2.72
trans-1,3-Dichloropropene ND 1.1 0.24 ppb viv 06/16/17 05:51 2.72
Ethylbenzene ND 1.1 0.17 ppb viv 06/16/17 05:51 2.72
4-Ethyltoluene ND 1.1 0.51 ppbviv 06/16/17 05:51 2.72
Hexachlorobutadiene ND 5.4 1.2 ppbviv 06/16/17 05:51 2.72
2-Hexanone ND * 1.1 0.24 ppb viv 06/16/17 05:51 2.72
4-Methyl-2-pentanone (MIBK) ND 1.1 0.37 ppb viv 06/16/17 05:51 2.72
Methylene Chloride 0.39 J 1.1 0.20 ppb viv 06/16/17 05:51 2.72
Styrene ND 1.1 0.16 ppb viv 06/16/17 05:51 2.72
1,1,2,2-Tetrachloroethane ND 1.1 0.19 ppb viv 06/16/17 05:51 2.72
Tetrachloroethene 95 1.1 0.14 ppb viv 06/16/17 05:51 2.72
Toluene ND 1.1 0.14 ppb v/v 06/16/17 05:51 2.72
1,1,2-Trichloro-1,2,2-trifluoroetha 76 1.1 0.44 ppb viv 06/16/17 05:51 2.72
ne
1,2,4-Trichlorobenzene ND 5.4 1.2 ppb viv 06/16/17 05:51 2.72
1,1,1-Trichloroethane 1.3 0.82 0.18 ppb v/iv 06/16/17 05:51 2.72
1,1,2-Trichloroethane ND 1.1 0.18 ppb viv 06/16/17 05:51 2.72
Trichloroethene 87 1.1 0.29 ppb viv 06/16/17 05:51 2.72
Trichlorofluoromethane 16 1.1 0.53 ppb viv 06/16/17 05:51 2.72
1,2,4-Trimethylbenzene ND 22 0.44 ppb viv 06/16/17 05:51 272
1,3,5-Trimethylbenzene ND 1.1 0.34 ppbviv 06/16/17 05:51 2.72
Vinyl acetate ND 22 0.39 ppb viv 06/16/17 05:51 2.72
Vinyl chloride ND 1.1 0.33 ppb v/iv 06/16/17 05:51 2.72
m,p-Xylene ND 2.2 0.27 ppb viv 06/16/17 05:51 2.72
o-Xylene ND 1.1 0.15 ppb viv 06/16/17 05:51 2.72
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 126 70-130 06/16/17 05:51 2.72
1,2-Dichloroethane-d4 (Surr) 114 70-130 06/16/17 05:51 2.72
Toluene-d8 (Surr) 123 70-130 06/16/17 05:51 2.72

Client Sample ID: 102475-001/MWL-SV04-400 Lab Sample ID: 320-28713-14

Date Collected: 05/30/17 10:34 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 11 J 14 0.49 ppb v/iv n 06/16/17 06:45 2.78
Benzene 0.50 J 1.1 0.22 ppb viv 06/16/17 06:45 2.78
Benzyl chloride ND 2.2 0.45 ppb viv 06/16/17 06:45 2.78
Bromodichloromethane ND 0.83 0.18 ppb v/iv 06/16/17 06:45 2.78
Bromoform ND 1.1 0.19 ppb v/iv 06/16/17 06:45 2.78
Bromomethane ND 2.2 0.93 ppb viv 06/16/17 06:45 2.78
2-Butanone (MEK) 14 J 22 0.55 ppb viv 06/16/17 06:45 2.78
Carbon disulfide 20 J 2.2 0.22 ppb viv 06/16/17 06:45 2.78
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102475-001/MWL-SV04-400 Lab Sample ID: 320-28713-14
Date Collected: 05/30/17 10:34 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Carbon tetrachloride 0.23 J 2.2 0.18 ppb viv - 06/16/17 06:45 2.78
Chlorobenzene ND 0.83 0.18 ppb v/iv 06/16/17 06:45 2.78
Chloroethane ND 2.2 0.86 ppb v/iv 06/16/17 06:45 2.78
Chloroform 0.67 J 0.83 0.26 ppb viv 06/16/17 06:45 2.78
Chloromethane ND 2.2 0.55 ppb viv 06/16/17 06:45 2.78
Dibromochloromethane ND 1.1 0.22 ppb viv 06/16/17 06:45 2.78
1,2-Dibromoethane (EDB) ND 2.2 0.21 ppb v/v 06/16/17 06:45 2.78
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.1 0.43 ppb viv 06/16/17 06:45 2.78
1,2-Dichlorobenzene ND 1.1 0.36 ppb viv 06/16/17 06:45 2.78
1,3-Dichlorobenzene ND 1.1 0.31 ppb viv 06/16/17 06:45 2.78
1,4-Dichlorobenzene ND 1.1 0.41 ppb viv 06/16/17 06:45 2.78
Dichlorodifluoromethane 17 1.1 0.40 ppb v/iv 06/16/17 06:45 2.78
1,1-Dichloroethane 1.3 0.83 0.20 ppb v/iv 06/16/17 06:45 2.78
1,2-Dichloroethane ND 2.2 0.24 ppbviv 06/16/17 06:45 2.78
1,1-Dichloroethene 1 22 0.36 ppb viv 06/16/17 06:45 2.78
cis-1,2-Dichloroethene 0.81 J 1.1 0.25 ppb viv 06/16/17 06:45 2.78
trans-1,2-Dichloroethene ND 1.1 0.28 ppb viv 06/16/17 06:45 2.78
1,2-Dichloropropane ND 1.1 0.67 ppb viv 06/16/17 06:45 2.78
cis-1,3-Dichloropropene ND 1.1 0.29 ppb viv 06/16/17 06:45 2.78
trans-1,3-Dichloropropene ND 1.1 0.24 ppb viv 06/16/17 06:45 2.78
Ethylbenzene ND 1.1 0.18 ppb viv 06/16/17 06:45 2.78
4-Ethyltoluene ND 1.1 0.52 ppb viv 06/16/17 06:45 2.78
Hexachlorobutadiene ND 5.6 1.2 ppbviv 06/16/17 06:45 2.78
2-Hexanone ND * 1.1 0.24 ppb viv 06/16/17 06:45 2.78
4-Methyl-2-pentanone (MIBK) ND 1.1 0.38 ppb v/iv 06/16/17 06:45 2.78
Methylene Chloride 044 J 1.1 0.20 ppb v/iv 06/16/17 06:45 2.78
Styrene ND 1.1 0.16 ppb viv 06/16/17 06:45 2.78
1,1,2,2-Tetrachloroethane ND 1.1 0.19 ppb viv 06/16/17 06:45 2.78
Tetrachloroethene 100 1.1 0.14 ppb viv 06/16/17 06:45 2.78
Toluene 017 J 1.1 0.14 ppb viv 06/16/17 06:45 2.78
1,1,2-Trichloro-1,2,2-trifluoroetha 66 1.1 0.45 ppb viv 06/16/17 06:45 278
ne

1,2,4-Trichlorobenzene ND 5.6 1.2 ppbv/v 06/16/17 06:45 2.78
1,1,1-Trichloroethane 1.3 0.83 0.18 ppb v/iv 06/16/17 06:45 2.78
1,1,2-Trichloroethane ND 1.1 0.19 ppb v/iv 06/16/17 06:45 2.78
Trichloroethene 85 1.1 0.29 ppb viv 06/16/17 06:45 2.78
Trichlorofluoromethane 14 1.1 0.54 ppb viv 06/16/17 06:45 2.78
1,2,4-Trimethylbenzene ND 22 0.45 ppb viv 06/16/17 06:45 2.78
1,3,5-Trimethylbenzene ND 1.1 0.35 ppb viv 06/16/17 06:45 2.78
Vinyl acetate ND 22 0.40 ppb viv 06/16/17 06:45 2.78
Vinyl chloride ND 1.1 0.33 ppb viv 06/16/17 06:45 2.78
m,p-Xylene ND 2.2 0.28 ppb viv 06/16/17 06:45 2.78
o-Xylene ND 1.1 0.15 ppb viv 06/16/17 06:45 2.78
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 125 70-130 06/16/17 06:45 2.78
1,2-Dichloroethane-d4 (Surr) 119 70-130 06/16/17 06:45 2.78
Toluene-d8 (Surr) 122 70-130 06/16/17 06:45 2.78
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102477-001/MWL-SV-FB5 Lab Sample ID: 320-28713-15
Date Collected: 05/30/17 10:49 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 0.87 J 5.0 0.18 ppb viv - 06/22/17 00:27 1
Benzene ND 0.40 0.079 ppb viv 06/22/17 00:27 1
Benzyl chloride ND 0.80 0.16 ppb v/v 06/22/17 00:27 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/22/17 00:27 1
Bromoform ND 0.40 0.070 ppb viv 06/22/17 00:27 1
Bromomethane ND 0.80 0.34 ppb viv 06/22/17 00:27 1
2-Butanone (MEK) ND 0.80 0.20 ppb v/iv 06/22/17 00:27 1
Carbon disulfide 0.090 J 0.80 0.078 ppb viv 06/22/17 00:27 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 06/22/17 00:27 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/22/17 00:27 1
Chloroethane ND 0.80 0.31 ppb v/v 06/22/17 00:27 1
Chloroform ND 0.30 0.095 ppb viv 06/22/17 00:27 1
Chloromethane ND 0.80 0.20 ppb v/iv 06/22/17 00:27 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/22/17 00:27 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/22/17 00:27 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/22/17 00:27 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/22/17 00:27 1
1,3-Dichlorobenzene ND 0.40 0.11 ppbviv 06/22/17 00:27 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/22/17 00:27 1
Dichlorodifluoromethane ND 0.40 0.15 ppb viv 06/22/17 00:27 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 06/22/17 00:27 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/22/17 00:27 1
1,1-Dichloroethene ND 0.80 0.13 ppb v/iv 06/22/17 00:27 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 06/22/17 00:27 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb v/iv 06/22/17 00:27 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/22/17 00:27 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb v/iv 06/22/17 00:27 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/22/17 00:27 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/22/17 00:27 1
4-Ethyltoluene ND 0.40 0.19 ppb v/iv 06/22/17 00:27 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/22/17 00:27 1
2-Hexanone ND 0.40 0.087 ppb viv 06/22/17 00:27 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb v/v 06/22/17 00:27 1
Methylene Chloride 0.10 J 0.40 0.072 ppb viv 06/22/17 00:27 1
Styrene ND 0.40 0.059 ppb viv 06/22/17 00:27 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/22/17 00:27 1
Tetrachloroethene ND 0.40 0.051 ppbv/iv 06/22/17 00:27 1
Toluene 0.26 J 0.40 0.051 ppb viv 06/22/17 00:27 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 06/22/17 00:27 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/22/17 00:27 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 06/22/17 00:27 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/22/17 00:27 1
Trichloroethene ND 0.40 0.11 ppb v/iv 06/22/17 00:27 1
Trichlorofluoromethane ND 0.40 0.20 ppb v/iv 06/22/17 00:27 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb v/iv 06/22/17 00:27 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/22/17 00:27 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/22/17 00:27 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/22/17 00:27 1
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Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102477-001/MWL-SV-FB5

Lab Sample ID: 320-28713-15

Date Collected: 05/30/17 10:49 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m,p-Xylene ND 0.80 0.10 ppb viv B 06/22/17 00:27 1
o-Xylene ND 0.40 0.054 ppb viv 06/22/17 00:27 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 96 70-130 06/22/17 00:27 1
1,2-Dichloroethane-d4 (Surr) 106 70-130 06/22/17 00:27 1
Toluene-d8 (Surr) 103 70-130 06/22/17 00:27 1

Client Sample ID: 102478-001/MWL-SV05-50 Lab Sample ID: 320-28713-16

Date Collected: 05/30/17 10:52 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 28 J 5.0 0.18 ppb viv B 06/22/17 01:25 1
Benzene 018 J 0.40 0.079 ppb viv 06/22/17 01:25 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/22/17 01:25 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/22/17 01:25 1
Bromoform ND 0.40 0.070 ppb viv 06/22/17 01:25 1
Bromomethane ND 0.80 0.34 ppb v/iv 06/22/17 01:25 1
2-Butanone (MEK) 048 J 0.80 0.20 ppb viv 06/22/17 01:25 1
Carbon disulfide 0.88 0.80 0.078 ppb viv 06/22/17 01:25 1
Carbon tetrachloride 0.33 J 0.80 0.064 ppb viv 06/22/17 01:25 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/22/17 01:25 1
Chloroethane ND 0.80 0.31 ppbviv 06/22/17 01:25 1
Chloroform 1.3 0.30 0.095 ppb viv 06/22/17 01:25 1
Chloromethane ND 0.80 0.20 ppb viv 06/22/17 01:25 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/22/17 01:25 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/22/17 01:25 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/22/17 01:25 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/22/17 01:25 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb viv 06/22/17 01:25 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/22/17 01:25 1
Dichlorodifluoromethane 23 0.40 0.15 ppb viv 06/22/17 01:25 1
1,1-Dichloroethane 1.7 0.30 0.072 ppb viv 06/22/17 01:25 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/22/17 01:25 1
1,1-Dichloroethene 10 0.80 0.13 ppb viv 06/22/17 01:25 1
cis-1,2-Dichloroethene 0.64 0.40 0.089 ppb viv 06/22/17 01:25 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb viv 06/22/17 01:25 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/22/17 01:25 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb viv 06/22/17 01:25 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/22/17 01:25 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/22/17 01:25 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/22/17 01:25 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/22/17 01:25 1
2-Hexanone ND 0.40 0.087 ppb viv 06/22/17 01:25 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb viv 06/22/17 01:25 1
Methylene Chloride 0.25 J 0.40 0.072 ppb viv 06/22/17 01:25 1
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102478-001/MWL-SV05-50

Lab Sample ID: 320-28713-16

Date Collected: 05/30/17 10:52 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Styrene ND 0.40 0.059 ppb viv B 06/22/17 01:25 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/22/17 01:25 1
Tetrachloroethene 44 0.40 0.051 ppb viv 06/22/17 01:25 1
Toluene 0.085 J 0.40 0.051 ppb viv 06/22/17 01:25 1
1,1,2-Trichloro-1,2,2-trifluoroetha 44 0.40 0.16 ppb viv 06/22/17 01:25 1
ne
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/22/17 01:25 1
1,1,1-Trichloroethane 14 0.30 0.065 ppb viv 06/22/17 01:25 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/22/17 01:25 1
Trichloroethene 49 0.40 0.11 ppbviv 06/22/17 01:25 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/22/17 01:25 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb v/iv 06/22/17 01:25 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/22/17 01:25 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/22/17 01:25 1
m,p-Xylene ND 0.80 0.10 ppb viv 06/22/17 01:25 1
o-Xylene ND 0.40 0.054 ppb viv 06/22/17 01:25 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 96 70-130 06/22/17 01:25 1
1,2-Dichloroethane-d4 (Surr) 105 70-130 06/22/17 01:25 1
Toluene-d8 (Surr) 104 70-130 06/22/17 01:25 1
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichlorofluoromethane 110 1.4 0.70 ppb viv B 06/22/17 08:41 3.58
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 95 70-130 06/22/17 08:41 3.58
1,2-Dichloroethane-d4 (Surr) 101 70-130 06/22/17 08:41 3.58
Toluene-d8 (Surr) 99 70-130 06/22/17 08:41 3.58

Client Sample ID: 102479-001/MWL-SV05-100 Lab Sample ID: 320-28713-17

Date Collected: 05/30/17 10:55 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 27 J 12 0.42 ppb viv B 06/22/17 02:20 2.34
Benzene 0.22 J 0.94 0.18 ppb viv 06/22/17 02:20 2.34
Benzyl chloride ND 1.9 0.38 ppb viv 06/22/17 02:20 2.34
Bromodichloromethane ND 0.70 0.15 ppb viv 06/22/17 02:20 2.34
Bromoform ND 0.94 0.16 ppb viv 06/22/17 02:20 2.34
Bromomethane ND 1.9 0.78 ppb viv 06/22/17 02:20 2.34
2-Butanone (MEK) ND 1.9 0.47 ppb viv 06/22/17 02:20 2.34
Carbon disulfide ND 1.9 0.18 ppb viv 06/22/17 02:20 2.34
Carbon tetrachloride 0.58 J 1.9 0.15 ppb viv 06/22/17 02:20 2.34
Chlorobenzene ND 0.70 0.15 ppb viv 06/22/17 02:20 2.34
Chloroethane ND 1.9 0.72 ppb viv 06/22/17 02:20 2.34
Chloroform 21 0.70 0.22 ppb viv 06/22/17 02:20 2.34
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Client Sample Results

Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102479-001/MWL-SV05-100

Lab Sample ID: 320-28713-17

Date Collected: 05/30/17 10:55 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloromethane ND 1.9 0.46 ppb viv B 06/22/17 02:20 2.34
Dibromochloromethane ND 0.94 0.18 ppb viv 06/22/17 02:20 2.34
1,2-Dibromoethane (EDB) ND 1.9 0.18 ppb viv 06/22/17 02:20 2.34
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.94 0.36 ppb viv 06/22/17 02:20 2.34
1,2-Dichlorobenzene ND 0.94 0.30 ppb viv 06/22/17 02:20 2.34
1,3-Dichlorobenzene ND 0.94 0.26 ppb viv 06/22/17 02:20 2.34
1,4-Dichlorobenzene ND 0.94 0.35 ppb viv 06/22/17 02:20 2.34
Dichlorodifluoromethane 57 0.94 0.34 ppb viv 06/22/17 02:20 2.34
1,1-Dichloroethane 3.6 0.70 0.17 ppb viv 06/22/17 02:20 2.34
1,2-Dichloroethane ND 1.9 0.21 ppb viv 06/22/17 02:20 2.34
1,1-Dichloroethene 23 1.9 0.30 ppb v/iv 06/22/17 02:20 2.34
cis-1,2-Dichloroethene 1.6 0.94 0.21 ppb viv 06/22/17 02:20 2.34
trans-1,2-Dichloroethene ND 0.94 0.23 ppb v/iv 06/22/17 02:20 2.34
1,2-Dichloropropane ND 0.94 0.56 ppb v/iv 06/22/17 02:20 2.34
cis-1,3-Dichloropropene ND 0.94 0.24 ppb viv 06/22/17 02:20 2.34
trans-1,3-Dichloropropene ND 0.94 0.21 ppbviv 06/22/17 02:20 2.34
Ethylbenzene ND 0.94 0.15 ppb viv 06/22/17 02:20 2.34
4-Ethyltoluene ND 0.94 0.44 ppbviv 06/22/17 02:20 2.34
Hexachlorobutadiene ND 4.7 1.0 ppbviv 06/22/17 02:20 2.34
2-Hexanone ND 0.94 0.20 ppb viv 06/22/17 02:20 2.34
4-Methyl-2-pentanone (MIBK) ND 0.94 0.32 ppb v/v 06/22/17 02:20 2.34
Methylene Chloride ND 0.94 0.17 ppb viv 06/22/17 02:20 2.34
Styrene ND 0.94 0.14 ppb viv 06/22/17 02:20 2.34
1,1,2,2-Tetrachloroethane ND 0.94 0.16 ppb viv 06/22/17 02:20 2.34
Tetrachloroethene 89 0.94 0.12 ppb viv 06/22/17 02:20 2.34
Toluene ND 0.94 0.12 ppb viv 06/22/17 02:20 2.34
1,1,2-Trichloro-1,2,2-trifluoroetha 91 0.94 0.38 ppb v/iv 06/22/17 02:20 2.34
ne
1,2,4-Trichlorobenzene ND 4.7 1.0 ppbviv 06/22/17 02:20 2.34
1,1,1-Trichloroethane 14 0.70 0.15 ppb viv 06/22/17 02:20 2.34
1,1,2-Trichloroethane ND 0.94 0.16 ppb viv 06/22/17 02:20 2.34
Trichloroethene 110 0.94 0.25 ppb viv 06/22/17 02:20 2.34
1,2,4-Trimethylbenzene ND 1.9 0.38 ppb viv 06/22/17 02:20 2.34
1,3,5-Trimethylbenzene ND 0.94 0.29 ppb viv 06/22/17 02:20 2.34
Vinyl acetate 5.5 1.9 0.34 ppb viv 06/22/17 02:20 2.34
Vinyl chloride ND 0.94 0.28 ppb viv 06/22/17 02:20 2.34
m,p-Xylene ND 1.9 0.23 ppb viv 06/22/17 02:20 2.34
o-Xylene ND 0.94 0.13 ppb viv 06/22/17 02:20 2.34
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 98 70-130 06/22/17 02:20 2.34
1,2-Dichloroethane-d4 (Surr) 106 70-130 06/22/17 02:20 2.34
Toluene-d8 (Surr) 104 70-130 06/22/17 02:20 2.34
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichlorofluoromethane 150 2.0 0.96 ppb viv n 06/22/17 09:34 4.88

Page 36 of 1569

TestAmerica Sacramento
07/18/2017



Client Sample Results

Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102479-001/MWL-SV05-100

Lab Sample ID: 320-28713-17

Date Collected: 05/30/17 10:55 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 91 70-130 06/22/17 09:34 4.88
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/22/17 09:34 4.88
Toluene-d8 (Surr) 101 70-130 06/22/17 09:34 4.88

Client Sample ID: 102480-001/MWL-SV05-200

Lab Sample ID: 320-28713-18

Date Collected: 05/30/17 10:58 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 3.3 J 25 0.88 ppb viv B 06/22/17 03:12 4.92
Benzene ND 2.0 0.39 ppb viv 06/22/17 03:12 4.92
Benzyl chloride ND 3.9 0.80 ppb viv 06/22/17 03:12 4.92
Bromodichloromethane ND 1.5 0.32 ppb v/v 06/22/17 03:12 4.92
Bromoform ND 2.0 0.34 ppbviv 06/22/17 03:12 4.92
Bromomethane ND 3.9 1.6 ppb viv 06/22/17 03:12 4.92
2-Butanone (MEK) ND 3.9 0.98 ppb v/iv 06/22/17 03:12 4.92
Carbon disulfide 1.0 J 3.9 0.38 ppb viv 06/22/17 03:12 4,92
Carbon tetrachloride 11 J 3.9 0.31 ppbviv 06/22/17 03:12 4.92
Chlorobenzene ND 1.5 0.31 ppbviv 06/22/17 03:12 4.92
Chloroethane ND 3.9 1.5 ppbviv 06/22/17 03:12 4.92
Chloroform 2.2 1.5 0.47 ppb viv 06/22/17 03:12 4,92
Chloromethane 1.2 J 3.9 0.97 ppb viv 06/22/17 03:12 4.92
Dibromochloromethane ND 2.0 0.39 ppb viv 06/22/17 03:12 4.92
1,2-Dibromoethane (EDB) ND 3.9 0.37 ppb viv 06/22/17 03:12 4.92
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 2.0 0.76 ppb viv 06/22/17 03:12 4.92
1,2-Dichlorobenzene ND 2.0 0.64 ppb viv 06/22/17 03:12 4.92
1,3-Dichlorobenzene ND 2.0 0.54 ppb viv 06/22/17 03:12 4.92
1,4-Dichlorobenzene ND 2.0 0.73 ppb viv 06/22/17 03:12 4,92
Dichlorodifluoromethane 66 2.0 0.71 ppb viv 06/22/17 03:12 4.92
1,1-Dichloroethane 5.5 1.5 0.35 ppb viv 06/22/17 03:12 4.92
1,2-Dichloroethane ND 3.9 0.43 ppb viv 06/22/17 03:12 4,92
1,1-Dichloroethene 42 3.9 0.63 ppb viv 06/22/17 03:12 4,92
cis-1,2-Dichloroethene 2.8 2.0 0.44 ppbviv 06/22/17 03:12 4,92
trans-1,2-Dichloroethene ND 2.0 0.49 ppb viv 06/22/17 03:12 4.92
1,2-Dichloropropane ND 2.0 1.2 ppbviv 06/22/17 03:12 4.92
cis-1,3-Dichloropropene ND 2.0 0.51 ppbviv 06/22/17 03:12 4.92
trans-1,3-Dichloropropene ND 2.0 0.43 ppb viv 06/22/17 03:12 4.92
Ethylbenzene ND 2.0 0.31 ppb viv 06/22/17 03:12 4.92
4-Ethyltoluene ND 2.0 0.92 ppb viv 06/22/17 03:12 4.92
Hexachlorobutadiene ND 9.8 2.1 ppbviv 06/22/17 03:12 4.92
2-Hexanone ND 2.0 0.43 ppb viv 06/22/17 03:12 4.92
4-Methyl-2-pentanone (MIBK) ND 2.0 0.66 ppb viv 06/22/17 03:12 4.92
Methylene Chloride 29 2.0 0.35 ppb viv 06/22/17 03:12 4.92
Styrene ND 2.0 0.29 ppb viv 06/22/17 03:12 4.92
1,1,2,2-Tetrachloroethane ND 2.0 0.34 ppbviv 06/22/17 03:12 4.92
Tetrachloroethene 140 2.0 0.25 ppb viv 06/22/17 03:12 4,92
Toluene 0.28 J 2.0 0.25 ppb viv 06/22/17 03:12 4,92
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102480-001/MWL-SV05-200

Date Collected: 05/30/17 10:58
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Lab Sample ID: 320-28713-18
Matrix: Air

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2-Trichloro-1,2,2-trifluoroetha 150 2.0 0.80 ppb viv n 06/22/17 03:12 4.92
ne
1,2,4-Trichlorobenzene ND 9.8 2.1 ppbv/iv 06/22/17 03:12 4.92
1,1,1-Trichloroethane 4.0 15 0.32 ppb v/v 06/22/17 03:12 4,92
1,1,2-Trichloroethane ND 2.0 0.33 ppb viv 06/22/17 03:12 4.92
Trichloroethene 190 2.0 0.52 ppb viv 06/22/17 03:12 4.92
Trichlorofluoromethane 85 2.0 0.96 ppb viv 06/22/17 03:12 4.92
1,2,4-Trimethylbenzene ND 3.9 0.80 ppb viv 06/22/17 03:12 4.92
1,3,5-Trimethylbenzene ND 2.0 0.62 ppb v/iv 06/22/17 03:12 4.92
Vinyl acetate 1.4 3.9 0.71 ppb viv 06/22/17 03:12 4.92
Vinyl chloride ND 2.0 0.59 ppb viv 06/22/17 03:12 4.92
m,p-Xylene ND 3.9 0.49 ppb viv 06/22/17 03:12 4,92
o-Xylene ND 2.0 0.27 ppb viv 06/22/17 03:12 4,92
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 95 70-130 06/22/17 03:12 4.92
1,2-Dichloroethane-d4 (Surr) 104 70-130 06/22/17 03:12 4.92
Toluene-d8 (Surr) 101 70-130 06/22/17 03:12 4.92
Client Sample ID: 102481-001/MWL-SV05-300 Lab Sample ID: 320-28713-19
Date Collected: 05/30/17 11:03 Matrix: Air
Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 55 J 15 0.54 ppb viv B 06/22/17 04:06 3.02
Benzene 0.25 J 1.2 0.24 ppb viv 06/22/17 04:06 3.02
Benzyl chloride ND 2.4 0.49 ppb viv 06/22/17 04:06 3.02
Bromodichloromethane ND 0.91 0.20 ppb viv 06/22/17 04:06 3.02
Bromoform ND 1.2 0.21 ppb viv 06/22/17 04:06 3.02
Bromomethane ND 2.4 1.0 ppbv/iv 06/22/17 04:06 3.02
2-Butanone (MEK) ND 24 0.60 ppb v/iv 06/22/17 04:06 3.02
Carbon disulfide ND 24 0.24 ppb viv 06/22/17 04:06 3.02
Carbon tetrachloride 1.0 2.4 0.19 ppb viv 06/22/17 04:06 3.02
Chlorobenzene ND 0.91 0.19 ppb viv 06/22/17 04:06 3.02
Chloroethane ND 2.4 0.93 ppb viv 06/22/17 04:06 3.02
Chloroform 1.0 0.91 0.29 ppb viv 06/22/17 04:06 3.02
Chloromethane ND 2.4 0.59 ppb viv 06/22/17 04:06 3.02
Dibromochloromethane ND 1.2 0.24 ppbviv 06/22/17 04:06 3.02
1,2-Dibromoethane (EDB) ND 24 0.23 ppb v/v 06/22/17 04:06 3.02
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 1.2 0.47 ppbviv 06/22/17 04:06 3.02
1,2-Dichlorobenzene ND 1.2 0.39 ppb viv 06/22/17 04:06 3.02
1,3-Dichlorobenzene ND 1.2 0.33 ppb viv 06/22/17 04:06 3.02
1,4-Dichlorobenzene ND 1.2 0.45 ppbviv 06/22/17 04:06 3.02
Dichlorodifluoromethane 40 1.2 0.44 ppbviv 06/22/17 04:06 3.02
1,1-Dichloroethane 25 0.91 0.22 ppbviv 06/22/17 04:06 3.02
1,2-Dichloroethane ND 2.4 0.27 ppb viv 06/22/17 04:06 3.02
1,1-Dichloroethene 31 2.4 0.39 ppb viv 06/22/17 04:06 3.02
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Client Sample Results

Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102481-001/MWL-SV05-300

Lab Sample ID: 320-28713-19

Date Collected: 05/30/17 11:03 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
cis-1,2-Dichloroethene 1.2 1.2 0.27 ppb viv B 06/22/17 04:06 3.02
trans-1,2-Dichloroethene ND 1.2 0.30 ppb v/iv 06/22/17 04:06 3.02
1,2-Dichloropropane ND 1.2 0.72 ppb viv 06/22/17 04:06 3.02
cis-1,3-Dichloropropene ND 1.2 0.31 ppb v/v 06/22/17 04:06 3.02
trans-1,3-Dichloropropene ND 1.2 0.27 ppb viv 06/22/17 04:06 3.02
Ethylbenzene ND 1.2 0.19 ppb viv 06/22/17 04:06 3.02
4-Ethyltoluene ND 1.2 0.56 ppb viv 06/22/17 04:06 3.02
Hexachlorobutadiene ND 6.0 1.3 ppbv/iv 06/22/17 04:06 3.02
2-Hexanone ND 1.2 0.26 ppb viv 06/22/17 04:06 3.02
4-Methyl-2-pentanone (MIBK) ND 1.2 0.41 ppbviv 06/22/17 04:06 3.02
Methylene Chloride 1.2 1.2 0.22 ppbviv 06/22/17 04:06 3.02
Styrene ND 1.2 0.18 ppb viv 06/22/17 04:06 3.02
1,1,2,2-Tetrachloroethane ND 1.2 0.21 ppbviv 06/22/17 04:06 3.02
Tetrachloroethene 110 1.2 0.15 ppb viv 06/22/17 04:06 3.02
Toluene 0.19 J 1.2 0.15 ppb viv 06/22/17 04:06 3.02
1,1,2-Trichloro-1,2,2-trifluoroetha 130 1.2 0.49 ppb v/iv 06/22/17 04:06 3.02
ne
1,2,4-Trichlorobenzene ND 6.0 1.3 ppb viv 06/22/17 04:06 3.02
1,1,1-Trichloroethane 1.8 0.91 0.20 ppb viv 06/22/17 04:06 3.02
1,1,2-Trichloroethane ND 1.2 0.20 ppb viv 06/22/17 04:06 3.02
Trichloroethene 120 1.2 0.32 ppb viv 06/22/17 04:06 3.02
Trichlorofluoromethane 37 1.2 0.59 ppb viv 06/22/17 04:06 3.02
1,2,4-Trimethylbenzene ND 2.4 0.49 ppbviv 06/22/17 04:06 3.02
1,3,5-Trimethylbenzene ND 1.2 0.38 ppb v/iv 06/22/17 04:06 3.02
Vinyl acetate ND 24 0.44 ppb viv 06/22/17 04:06 3.02
Vinyl chloride ND 1.2 0.36 ppb viv 06/22/17 04:06 3.02
m,p-Xylene ND 2.4 0.30 ppb viv 06/22/17 04:06 3.02
o-Xylene ND 1.2 0.16 ppb viv 06/22/17 04:06 3.02
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 95 70-130 06/22/17 04:06 3.02
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/22/17 04:06 3.02
Toluene-d8 (Surr) 102 70-130 06/22/17 04:06 3.02

Client Sample ID: 102482-001/MWL-SV05-400 Lab Sample ID: 320-28713-20

Date Collected: 05/30/17 11:11 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 6.4 J 12 0.41 ppb viv n 06/22/17 05:00 2.32
Benzene 034 J 0.93 0.18 ppb v/iv 06/22/17 05:00 2.32
Benzyl chloride ND 1.9 0.38 ppb viv 06/22/17 05:00 2.32
Bromodichloromethane ND 0.70 0.15 ppb v/iv 06/22/17 05:00 2.32
Bromoform ND 0.93 0.16 ppb v/iv 06/22/17 05:00 2.32
Bromomethane ND 1.9 0.78 ppb viv 06/22/17 05:00 2.32
2-Butanone (MEK) 0.74 J 1.9 0.46 ppb viv 06/22/17 05:00 2.32
Carbon disulfide 14 1.9 0.18 ppb viv 06/22/17 05:00 2.32
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102482-001/MWL-SV05-400 Lab Sample ID: 320-28713-20
Date Collected: 05/30/17 11:11 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Carbon tetrachloride 0.61 J 1.9 0.15 ppb viv - 06/22/17 05:00 2.32
Chlorobenzene ND 0.70 0.15 ppb v/iv 06/22/17 05:00 2.32
Chloroethane ND 1.9 0.71 ppb viv 06/22/17 05:00 2.32
Chloroform 0.75 0.70 0.22 ppb viv 06/22/17 05:00 2.32
Chloromethane ND 1.9 0.46 ppb viv 06/22/17 05:00 2.32
Dibromochloromethane ND 0.93 0.18 ppb viv 06/22/17 05:00 2.32
1,2-Dibromoethane (EDB) ND 1.9 0.17 ppb v/iv 06/22/17 05:00 2.32
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.93 0.36 ppb viv 06/22/17 05:00 2.32
1,2-Dichlorobenzene ND 0.93 0.30 ppb viv 06/22/17 05:00 2.32
1,3-Dichlorobenzene ND 0.93 0.26 ppb viv 06/22/17 05:00 2.32
1,4-Dichlorobenzene ND 0.93 0.35 ppb v/iv 06/22/17 05:00 2.32
Dichlorodifluoromethane 9.4 0.93 0.34 ppb viv 06/22/17 05:00 2.32
1,1-Dichloroethane 1.8 0.70 0.17 ppb viv 06/22/17 05:00 2.32
1,2-Dichloroethane ND 1.9 0.20 ppb viv 06/22/17 05:00 2.32
1,1-Dichloroethene 22 1.9 0.30 ppb viv 06/22/17 05:00 2.32
cis-1,2-Dichloroethene 0.78 J 0.93 0.21 ppb viv 06/22/17 05:00 2.32
trans-1,2-Dichloroethene ND 0.93 0.23 ppb viv 06/22/17 05:00 2.32
1,2-Dichloropropane ND 0.93 0.56 ppb viv 06/22/17 05:00 2.32
cis-1,3-Dichloropropene ND 0.93 0.24 ppbviv 06/22/17 05:00 2.32
trans-1,3-Dichloropropene ND 0.93 0.20 ppb viv 06/22/17 05:00 2.32
Ethylbenzene ND 0.93 0.15 ppb viv 06/22/17 05:00 2.32
4-Ethyltoluene ND 0.93 0.43 ppb viv 06/22/17 05:00 2.32
Hexachlorobutadiene ND 4.6 1.0 ppbv/iv 06/22/17 05:00 2.32
2-Hexanone ND 0.93 0.20 ppb v/iv 06/22/17 05:00 2.32
4-Methyl-2-pentanone (MIBK) ND 0.93 0.31 ppb v/v 06/22/17 05:00 2.32
Methylene Chloride 0.85 J 0.93 0.17 ppb viv 06/22/17 05:00 2.32
Styrene ND 0.93 0.14 ppb v/iv 06/22/17 05:00 2.32
1,1,2,2-Tetrachloroethane ND 0.93 0.16 ppb viv 06/22/17 05:00 2.32
Tetrachloroethene 100 0.93 0.12 ppb viv 06/22/17 05:00 2.32
Toluene 1.6 0.93 0.12 ppb viv 06/22/17 05:00 2.32
1,1,2-Trichloro-1,2,2-trifluoroetha 36 0.93 0.38 ppb viv 06/22/17 05:00 2.32
ne

1,2,4-Trichlorobenzene ND 4.6 1.0 ppbv/iv 06/22/17 05:00 2.32
1,1,1-Trichloroethane 1.6 0.70 0.15 ppb viv 06/22/17 05:00 2.32
1,1,2-Trichloroethane ND 0.93 0.16 ppb v/iv 06/22/17 05:00 2.32
Trichloroethene 87 0.93 0.24 ppb viv 06/22/17 05:00 2.32
Trichlorofluoromethane 23 0.93 0.45 ppbviv 06/22/17 05:00 2.32
1,2,4-Trimethylbenzene ND 1.9 0.38 ppb viv 06/22/17 05:00 2.32
1,3,5-Trimethylbenzene ND 0.93 0.29 ppb viv 06/22/17 05:00 2.32
Vinyl acetate ND 1.9 0.34 ppbviv 06/22/17 05:00 2.32
Vinyl chloride ND 0.93 0.28 ppb viv 06/22/17 05:00 2.32
m,p-Xylene ND 1.9 0.23 ppb viv 06/22/17 05:00 2.32
o-Xylene ND 0.93 0.13 ppb viv 06/22/17 05:00 2.32
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 94 70-130 06/22/17 05:00 2.32
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/22/17 05:00 2.32
Toluene-d8 (Surr) 102 70-130 06/22/17 05:00 2.32
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102457-001/MWL-SV-FB1 Lab Sample ID: 320-28716-1
Date Collected: 05/30/17 11:30 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 11 J 5.0 0.18 ppb viv B 06/16/17 20:03 1
Benzene ND 0.40 0.079 ppb viv 06/16/17 20:03 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/16/17 20:03 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/16/17 20:03 1
Bromoform ND 0.40 0.070 ppb viv 06/16/17 20:03 1
Bromomethane ND 0.80 0.34 ppb viv 06/16/17 20:03 1
2-Butanone (MEK) ND 0.80 0.20 ppb v/iv 06/16/17 20:03 1
Carbon disulfide ND 0.80 0.078 ppb viv 06/16/17 20:03 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 06/16/17 20:03 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/16/17 20:03 1
Chloroethane ND 0.80 0.31 ppb v/v 06/16/17 20:03 1
Chloroform ND 0.30 0.095 ppb viv 06/16/17 20:03 1
Chloromethane ND 0.80 0.20 ppb v/iv 06/16/17 20:03 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/16/17 20:03 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/16/17 20:03 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/16/17 20:03 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/16/17 20:03 1
1,3-Dichlorobenzene ND 0.40 0.11 ppbviv 06/16/17 20:03 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/16/17 20:03 1
Dichlorodifluoromethane ND 0.40 0.15 ppb viv 06/16/17 20:03 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 06/16/17 20:03 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/16/17 20:03 1
1,1-Dichloroethene ND 0.80 0.13 ppb v/iv 06/16/17 20:03 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 06/16/17 20:03 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb v/iv 06/16/17 20:03 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/16/17 20:03 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb v/iv 06/16/17 20:03 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/16/17 20:03 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/16/17 20:03 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/16/17 20:03 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/16/17 20:03 1
2-Hexanone ND 0.40 0.087 ppb viv 06/16/17 20:03 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb v/v 06/16/17 20:03 1
Methylene Chloride ND 0.40 0.072 ppb viv 06/16/17 20:03 1
Styrene ND 0.40 0.059 ppb viv 06/16/17 20:03 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/16/17 20:03 1
Tetrachloroethene ND 0.40 0.051 ppbv/iv 06/16/17 20:03 1
Toluene 0.35 J 0.40 0.051 ppb viv 06/16/17 20:03 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 06/16/17 20:03 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/16/17 20:03 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 06/16/17 20:03 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/16/17 20:03 1
Trichloroethene ND 0.40 0.11 ppbv/iv 06/16/17 20:03 1
Trichlorofluoromethane ND 0.40 0.20 ppb viv 06/16/17 20:03 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/16/17 20:03 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/16/17 20:03 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/16/17 20:03 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/16/17 20:03 1
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102457-001/MWL-SV-FB1 Lab Sample ID: 320-28716-1
Date Collected: 05/30/17 11:30 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m,p-Xylene ND 0.80 0.10 ppb v/iv B 06/16/17 20:03 1
o-Xylene ND 0.40 0.054 ppb viv 06/16/17 20:03 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 121 70-130 06/16/17 20:03 1
1,2-Dichloroethane-d4 (Surr) 107 70-130 06/16/17 20:03 1
Toluene-d8 (Surr) 101 70-130 06/16/17 20:03 1
Client Sample ID: 102458-001/MWL-SV01-42.5 Lab Sample ID: 320-28716-2
Date Collected: 05/30/17 11:33 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 8.6 5.0 0.18 ppb viv B 06/16/17 20:54 1
Benzene 015 J 0.40 0.079 ppb viv 06/16/17 20:54 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/16/17 20:54 1
Bromodichloromethane 0.64 0.30 0.066 ppb viv 06/16/17 20:54 1
Bromoform 0.10 J 0.40 0.070 ppb viv 06/16/17 20:54 1
Bromomethane ND 0.80 0.34 ppb v/iv 06/16/17 20:54 1
2-Butanone (MEK) 31 0.80 0.20 ppb viv 06/16/17 20:54 1
Carbon disulfide ND 0.80 0.078 ppb viv 06/16/17 20:54 1
Carbon tetrachloride 0.39 J 0.80 0.064 ppb viv 06/16/17 20:54 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/16/17 20:54 1
Chloroethane ND 0.80 0.31 ppbviv 06/16/17 20:54 1
Chloroform 17 0.30 0.095 ppb viv 06/16/17 20:54 1
Chloromethane ND 0.80 0.20 ppb viv 06/16/17 20:54 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/16/17 20:54 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/16/17 20:54 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/16/17 20:54 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/16/17 20:54 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb viv 06/16/17 20:54 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/16/17 20:54 1
1,1-Dichloroethane 29 0.30 0.072 ppb viv 06/16/17 20:54 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/16/17 20:54 1
1,1-Dichloroethene 7.6 0.80 0.13 ppb viv 06/16/17 20:54 1
cis-1,2-Dichloroethene 1.4 0.40 0.089 ppb viv 06/16/17 20:54 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb viv 06/16/17 20:54 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 06/16/17 20:54 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb viv 06/16/17 20:54 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/16/17 20:54 1
Ethylbenzene 0.085 J 0.40 0.063 ppb viv 06/16/17 20:54 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/16/17 20:54 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/16/17 20:54 1
2-Hexanone 0.33 J 0.40 0.087 ppb viv 06/16/17 20:54 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb viv 06/16/17 20:54 1
Methylene Chloride 0.53 0.40 0.072 ppb viv 06/16/17 20:54 1
Styrene ND 0.40 0.059 ppb viv 06/16/17 20:54 1
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Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102458-001/MWL-SV01-42.5

Lab Sample ID: 320-28716-2

Date Collected: 05/30/17 11:33 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv B 06/16/17 20:54 1
Toluene 0.23 J 0.40 0.051 ppb viv 06/16/17 20:54 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppbviv 06/16/17 20:54 1
1,1,1-Trichloroethane 44 0.30 0.065 ppb viv 06/16/17 20:54 1
1,1,2-Trichloroethane 019 J 0.40 0.067 ppb viv 06/16/17 20:54 1
1,2,4-Trimethylbenzene 0.39 J 0.80 0.16 ppb viv 06/16/17 20:54 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/16/17 20:54 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/16/17 20:54 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/16/17 20:54 1
m,p-Xylene 022 J 0.80 0.10 ppb viv 06/16/17 20:54 1
o-Xylene 0.098 J 0.40 0.054 ppb viv 06/16/17 20:54 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 124 70-130 06/16/17 20:54 1
1,2-Dichloroethane-d4 (Surr) 105 70-130 06/16/17 20:54 1
Toluene-d8 (Surr) 101 70-130 06/16/17 20:54 1
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Dichlorodifluoromethane 78 54 2.0 ppbv/iv - 06/22/17 17:32 13.5
Tetrachloroethene 300 5.4 0.69 ppb viv 06/22/17 17:32 135
1,1,2-Trichloro-1,2,2-trifluoroetha 64 54 2.2 ppbviv 06/22/17 17:32 13.5
ne
Trichloroethene 71 54 1.4 ppb viv 06/22/17 17:32 135
Trichlorofluoromethane 140 5.4 2.6 ppbviv 06/22/17 17:32 135
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 99 70-130 06/22/17 17:32 13.5
1,2-Dichloroethane-d4 (Surr) 103 70-130 06/22/17 17:32 13.5
Toluene-d8 (Surr) 105 70-130 06/22/17 17:32 13.5

Client Sample ID: 102459-001/MWL-SV-FB2 Lab Sample ID: 320-28716-3

Date Collected: 05/30/17 11:33 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 0.79 J 5.0 0.18 ppb viv - 06/16/17 21:45 1
Benzene ND 0.40 0.079 ppb viv 06/16/17 21:45 1
Benzyl chloride ND 0.80 0.16 ppb viv 06/16/17 21:45 1
Bromodichloromethane ND 0.30 0.066 ppb viv 06/16/17 21:45 1
Bromoform ND 0.40 0.070 ppb viv 06/16/17 21:45 1
Bromomethane ND 0.80 0.34 ppbviv 06/16/17 21:45 1
2-Butanone (MEK) ND 0.80 0.20 ppb v/iv 06/16/17 21:45 1
Carbon disulfide ND 0.80 0.078 ppb viv 06/16/17 21:45 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 06/16/17 21:45 1
Chlorobenzene ND 0.30 0.064 ppb viv 06/16/17 21:45 1
Chloroethane ND 0.80 0.31 ppbv/iv 06/16/17 21:45 1
Chloroform ND 0.30 0.095 ppb viv 06/16/17 21:45 1
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-28713-1
Project/Site: MWL GWM/SVM

Client Sample ID: 102459-001/MWL-SV-FB2 Lab Sample ID: 320-28716-3
Date Collected: 05/30/17 11:33 Matrix: Air

Date Received: 06/06/17 10:20
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Chloromethane ND 0.80 0.20 ppb viv B 06/16/17 21:45 1
Dibromochloromethane ND 0.40 0.079 ppb viv 06/16/17 21:45 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 06/16/17 21:45 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 06/16/17 21:45 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb viv 06/16/17 21:45 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb viv 06/16/17 21:45 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 06/16/17 21:45 1
Dichlorodifluoromethane 0.65 0.40 0.15 ppb v/iv 06/16/17 21:45 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 06/16/17 21:45 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 06/16/17 21:45 1
1,1-Dichloroethene ND 0.80 0.13 ppb viv 06/16/17 21:45 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 06/16/17 21:45 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb v/iv 06/16/17 21:45 1
1,2-Dichloropropane ND 0.40 0.24 ppb v/iv 06/16/17 21:45 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb v/iv 06/16/17 21:45 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 06/16/17 21:45 1
Ethylbenzene ND 0.40 0.063 ppb viv 06/16/17 21:45 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 06/16/17 21:45 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 06/16/17 21:45 1
2-Hexanone ND 0.40 0.087 ppb viv 06/16/17 21:45 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb viv 06/16/17 21:45 1
Methylene Chloride ND 0.40 0.072 ppb viv 06/16/17 21:45 1
Styrene ND 0.40 0.059 ppb viv 06/16/17 21:45 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 06/16/17 21:45 1
Tetrachloroethene ND 0.40 0.051 ppb viv 06/16/17 21:45 1
Toluene ND 0.40 0.051 ppb viv 06/16/17 21:45 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 06/16/17 21:45 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppb v/iv 06/16/17 21:45 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 06/16/17 21:45 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 06/16/17 21:45 1
Trichloroethene ND 0.40 0.11 ppbviv 06/16/17 21:45 1
Trichlorofluoromethane 0.94 0.40 0.20 ppb viv 06/16/17 21:45 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 06/16/17 21:45 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb viv 06/16/17 21:45 1
Vinyl acetate ND 0.80 0.15 ppb viv 06/16/17 21:45 1
Vinyl chloride ND 0.40 0.12 ppb viv 06/16/17 21:45 1
m,p-Xylene ND 0.80 0.10 ppb v/iv 06/16/17 21:45 1
o-Xylene ND 0.40 0.054 ppb viv 06/16/17 21:45 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 116 70-130 06/16/17 21:45 1
1,2-Dichloroethane-d4 (Surr) 106 70-130 06/16/17 21:45 1
Toluene-d8 (Surr) 99 70-130 06/16/17 21:45 1
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Client: Sandia National Laboratories

Project/Site: MWL GWM/SVM

Client Sample Results

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102460-001/MWL-SV02-41.5

Lab Sample ID: 320-28716-4

Date Collected: 05/30/17 11:42 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air
Analyte Result Qualifier RL MDL Unit D Analyzed Dil Fac
Acetone 13 J 27 0.95 ppb viv B 06/16/17 22:32 5.33
Benzene ND 21 0.42 ppbviv 06/16/17 22:32 5.33
Benzyl chloride ND 4.3 0.87 ppb viv 06/16/17 22:32 5.33
Bromodichloromethane ND 1.6 0.35 ppb viv 06/16/17 22:32 5.33
Bromoform ND 2.1 0.37 ppb viv 06/16/17 22:32 5.33
Bromomethane ND 4.3 1.8 ppb viv 06/16/17 22:32 5.33
2-Butanone (MEK) 7.4 4.3 1.1 ppbv/v 06/16/17 22:32 5.33
Carbon disulfide ND 43 0.42 ppb viv 06/16/17 22:32 5.33
Carbon tetrachloride ND 4.3 0.34 ppb viv 06/16/17 22:32 5.33
Chlorobenzene ND 1.6 0.34 ppb viv 06/16/17 22:32 5.33
Chloroethane ND 4.3 1.6 ppb viv 06/16/17 22:32 5.33
Chloroform 3.1 1.6 0.51 ppb viv 06/16/17 22:32 5.33
Chloromethane ND 4.3 1.1 ppbviv 06/16/17 22:32 5.33
Dibromochloromethane ND 21 0.42 ppbviv 06/16/17 22:32 5.33
1,2-Dibromoethane (EDB) ND 4.3 0.40 ppb v/iv 06/16/17 22:32 5.33
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 2.1 0.83 ppb viv 06/16/17 22:32 5.33
1,2-Dichlorobenzene ND 2.1 0.69 ppb viv 06/16/17 22:32 5.33
1,3-Dichlorobenzene ND 21 0.59 ppb viv 06/16/17 22:32 5.33
1,4-Dichlorobenzene ND 2.1 0.79 ppb viv 06/16/17 22:32 5.33
Dichlorodifluoromethane 100 2.1 0.77 ppb viv 06/16/17 22:32 5.33
1,1-Dichloroethane 2.6 1.6 0.38 ppb viv 06/16/17 22:32 5.33
1,2-Dichloroethane ND 4.3 0.47 ppb viv 06/16/17 22:32 5.33
1,1-Dichloroethene 12 4.3 0.69 ppb v/iv 06/16/17 22:32 5.33
cis-1,2-Dichloroethene 0.84 J 21 0.47 ppb viv 06/16/17 22:32 5.33
trans-1,2-Dichloroethene ND 21 0.53 ppb viv 06/16/17 22:32 5.33
1,2-Dichloropropane ND 21 1.3 ppbv/iv 06/16/17 22:32 5.33
cis-1,3-Dichloropropene ND 21 0.55 ppb v/iv 06/16/17 22:32 5.33
trans-1,3-Dichloropropene ND 21 0.47 ppb viv 06/16/17 22:32 5.33
Ethylbenzene ND 21 0.34 ppbviv 06/16/17 22:32 5.33
4-Ethyltoluene ND 21 1.0 ppbv/iv 06/16/17 22:32 5.33
Hexachlorobutadiene ND 11 2.3 ppbviv 06/16/17 22:32 5.33
2-Hexanone 0.50 J 2.1 0.46 ppb viv 06/16/17 22:32 5.33
4-Methyl-2-pentanone (MIBK) ND 21 0.72 ppb v/v 06/16/17 22:32 5.33
Methylene Chloride ND 2.1 0.38 ppb viv 06/16/17 22:32 5.33
Styrene ND 2.1 0.31 ppbviv 06/16/17 22:32 5.33
1,1,2,2-Tetrachloroethane ND 2.1 0.37 ppb viv 06/16/17 22:32 5.33
Tetrachloroethene 71 21 0.27 ppb viv 06/16/17 22:32 5.33
Toluene ND 2.1 0.27 ppb viv 06/16/17 22:32 5.33
1,1,2-Trichloro-1,2,2-trifluoroetha 52 21 0.87 ppb viv 06/16/17 22:32 5.33
ne
1,2,4-Trichlorobenzene ND 11 2.3 ppbviv 06/16/17 22:32 5.33
1,1,1-Trichloroethane 80 1.6 0.35 ppb viv 06/16/17 22:32 5.33
1,1,2-Trichloroethane ND 2.1 0.36 ppb viv 06/16/17 22:32 5.33
Trichloroethene 70 2.1 0.56 ppb v/iv 06/16/17 22:32 5.33
1,2,4-Trimethylbenzene ND 4.3 0.86 ppb viv 06/16/17 22:32 5.33
1,3,5-Trimethylbenzene ND 21 0.67 ppb viv 06/16/17 22:32 5.33
Vinyl acetate ND 4.3 0.77 ppb viv 06/16/17 22:32 5.33
Vinyl chloride ND 2.1 0.64 ppb viv 06/16/17 22:32 5.33
m,p-Xylene ND 4.3 0.53 ppb viv 06/16/17 22:32 5.33
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Client Sample Results
Client: Sandia National Laboratories
Project/Site: MWL GWM/SVM

TestAmerica Job ID: 320-28713-1

Client Sample ID: 102460-001/MWL-SV02-41.5

Lab Sample ID: 320-28716-4

Date Collected: 05/30/17 11:42 Matrix: Air

Date Received: 06/06/17 10:20

Sample Container: Summa Canister 6L
Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
o-Xylene ND 21 0.29 ppb v/iv n 06/16/17 22:32 5.33
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 128 70-130 06/16/17 22:32 5.33
1,2-Dichloroethane-d4 (Surr) 105 70-130 06/16/17 22:32 5.33
Toluene-d8 (Surr) 98 70-130 06/16/17 22:32 5.33
Method: TO-15 - Volatile Organic Compounds in Ambient Air - DL
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Trichlorofluoromethane 230 4.3 2.1 ppbviv - 06/22/17 18:24 10.7
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 101 70-130 06/22/17 18:24 10.7
1,2-Dichloroethane-d4 (Surr) 102 70-130 06/22/17 18:24 10.7
Toluene-d8 (Surr) 106 70-130 06/22/17 18:24 10.7
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-32934-1
Project/Site: MWL GWM / SVM

Client Sample ID: 103929-001/MWL-FB5 Lab Sample ID: 320-32934-1
Date Collected: 10/26/17 10:48 Matrix: Air

Date Received: 11/02/17 09:30
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Acetone 0.24 J 5.0 0.18 ppb viv B 11/03/17 19:46 1
Benzene 4.8 0.40 0.079 ppb viv 11/03/17 19:46 1
Benzyl chloride ND 0.80 0.16 ppb v/iv 11/03/17 19:46 1
Bromodichloromethane ND 0.30 0.066 ppb viv 11/03/17 19:46 1
Bromoform ND 0.40 0.070 ppb viv 11/03/17 19:46 1
Bromomethane ND 0.80 0.34 ppb v/iv 11/03/17 19:46 1
2-Butanone (MEK) ND 0.80 0.20 ppb viv 11/03/17 19:46 1
Carbon disulfide ND 0.80 0.078 ppb viv 11/03/17 19:46 1
Carbon tetrachloride ND 0.80 0.064 ppb viv 11/03/17 19:46 1
Chlorobenzene ND 0.30 0.064 ppb viv 11/03/17 19:46 1
Chloroethane ND 0.80 0.31 ppbviv 11/03/17 19:46 1
Chloroform ND 0.30 0.095 ppb viv 11/03/17 19:46 1
Chloromethane ND 0.80 0.20 ppb viv 11/03/17 19:46 1
Dibromochloromethane ND 0.40 0.079 ppb viv 11/03/17 19:46 1
1,2-Dibromoethane (EDB) ND 0.80 0.075 ppb viv 11/03/17 19:46 1
1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 0.40 0.16 ppb viv 11/03/17 19:46 1
1,2-Dichlorobenzene ND 0.40 0.13 ppb v/v 11/03/17 19:46 1
1,3-Dichlorobenzene ND 0.40 0.11 ppb v/iv 11/03/17 19:46 1
1,4-Dichlorobenzene ND 0.40 0.15 ppb viv 11/03/17 19:46 1
Dichlorodifluoromethane ND 0.40 0.15 ppb viv 11/03/17 19:46 1
1,1-Dichloroethane ND 0.30 0.072 ppb viv 11/03/17 19:46 1
1,2-Dichloroethane ND 0.80 0.088 ppb viv 11/03/17 19:46 1
1,1-Dichloroethene ND 0.80 0.13 ppb viv 11/03/17 19:46 1
cis-1,2-Dichloroethene ND 0.40 0.089 ppb viv 11/03/17 19:46 1
trans-1,2-Dichloroethene ND 0.40 0.10 ppb viv 11/03/17 19:46 1
1,2-Dichloropropane ND 0.40 0.24 ppb viv 11/03/17 19:46 1
cis-1,3-Dichloropropene ND 0.40 0.10 ppb viv 11/03/17 19:46 1
trans-1,3-Dichloropropene ND 0.40 0.088 ppb viv 11/03/17 19:46 1
Ethylbenzene ND 0.40 0.063 ppb viv 11/03/17 19:46 1
4-Ethyltoluene ND 0.40 0.19 ppb viv 11/03/17 19:46 1
Hexachlorobutadiene ND 2.0 0.43 ppb viv 11/03/17 19:46 1
2-Hexanone ND 0.40 0.087 ppb viv 11/03/17 19:46 1
4-Methyl-2-pentanone (MIBK) ND 0.40 0.14 ppb viv 11/03/17 19:46 1
Methylene Chloride ND 0.40 0.072 ppb viv 11/03/17 19:46 1
Styrene ND 0.40 0.059 ppb viv 11/03/17 19:46 1
1,1,2,2-Tetrachloroethane ND 0.40 0.069 ppb viv 11/03/17 19:46 1
Tetrachloroethene ND 0.40 0.051 ppbviv 11/03/17 19:46 1
Toluene ND 0.40 0.051 ppb viv 11/03/17 19:46 1
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0.40 0.16 ppb viv 11/03/17 19:46 1
1,2,4-Trichlorobenzene ND 2.0 0.43 ppb viv 11/03/17 19:46 1
1,1,1-Trichloroethane ND 0.30 0.065 ppb viv 11/03/17 19:46 1
1,1,2-Trichloroethane ND 0.40 0.067 ppb viv 11/03/17 19:46 1
Trichloroethene ND 0.40 0.11 ppb viv 11/03/17 19:46 1
Trichlorofluoromethane ND 0.40 0.20 ppb viv 11/03/17 19:46 1
1,2,4-Trimethylbenzene ND 0.80 0.16 ppb viv 11/03/17 19:46 1
1,3,5-Trimethylbenzene ND 0.40 0.13 ppb v/iv 11/03/17 19:46 1
Vinyl acetate ND 0.80 0.15 ppb v/iv 11/03/17 19:46 1
Vinyl chloride ND 0.40 0.12 ppb viv 11/03/17 19:46 1
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Client Sample Results

Client: Sandia National Laboratories TestAmerica Job ID: 320-32934-1
Project/Site: MWL GWM / SVM

Client Sample ID: 103929-001/MWL-FB5 Lab Sample ID: 320-32934-1
Date Collected: 10/26/17 10:48 Matrix: Air

Date Received: 11/02/17 09:30
Sample Container: Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
m,p-Xylene ND 0.80 0.10 ppb viv B 11/03/17 19:46 1
o-Xylene ND 0.40 0.054 ppb viv 11/03/17 19:46 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
4-Bromofluorobenzene (Surr) 96 70-130 11/03/17 19:46 1
1,2-Dichloroethane-d4 (Surr) 101 70-130 11/03/17 19:46 1
Toluene-d8 (Surr) 103 70-130 11/03/1