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1.0 INTRODUCTION

Sandia National Laboratories (SNL) is a multi-purpose engineering and science laboratory
owned by the U.S. Department of Energy (DOE)/National Nuclear Security Administration. SNL
is managed and operated by Sandia Corporation (Sandia), a wholly-owned subsidiary of
Lockheed Martin Corporation. Sandia National Laboratories, New Mexico (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 Albuquerque International Sunport,
in the north-central portion of Technical Area (TA)-Ill (Figure 1-2).

The MWL is a Solid Waste Management Unit undergoing corrective action in accordance with
the following regulatory criteria:

e 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) (Final Order) (Curry May 2005)

¢ Compliance Order on Consent (NMED April 2004)

o Facility Operating Permit for Sandia National Laboratories, EPA ID No.
NM5890110518 (Permit) (NMED January 2015)

Between April 1, 2014 and February 26, 2015, the following regulatory criteria also applied to
corrective action at the MWL:

e Module IV of Resource Conservation and Recovery Act (RCRA) Permit No.
NM5890110518 (U.S. Environmental Protection Agency [EPA] August 1993), as
revised and updated

e New Mexico Environment Department (NMED) Class 3 Permit Modification for the
MWL (NMED August 2005)

On December 19, 2014, NMED signed the Final Order issuing a multiple unit Permit for Sandia
National Laboratories. The Permit, which superseded Module IV of RCRA Permit
NM58904110518, was formally issued January 27, 2015 (NMED January 2015) with an
effective date of February 26, 2015 (Roberts January 2015). Corrective action at the MWL is not
affected by issuance of the Permit.

The MWL disposal area comprises 2.6 acres. During operations, the MWL accepted
containerized and other low-level radioactive waste and minor amounts of mixed waste from
SNL/NM research facilities and off-site DOE and U.S. Department of Defense generators from
March 1959 to December 1988. More specific information regarding the MWL inventory and
past disposal practices is presented in the MWL Phase 2 RCRA Facility Investigation Report
(Peace et al. September 2002) and in the MWL Long-Term Monitoring and Maintenance Plan
(LTMMP) (SNL/NM March 2012).

1-1
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Figure 1-1

Location of the Mixed Waste Landfill with respect to Kirtland Air Force Base and the City of Albuquerque
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On May 26, 2005, NMED issued the Final Order (Curry May 2005) selecting a vegetative soil
cover with biointrusion barrier as the final remedy for the MWL, hereinafter referred to as the
MWL evapotranspirative (ET) Cover. The NMED Final Order and Class 3 Permit Modification
require an LTMMP to address physical controls, institutional controls, and reporting that are part
of the final remedy. Deployment of the MWL ET Cover was completed in September 2009. The
MWL Corrective Measures Implementation (CMI) Report (SNL/NM January 2010, Revision 1)
documented ET Cover construction in accordance with the MWL CMI Plan (SNL/NM November
2005) and was approved by NMED on October 14, 2011 (Bearzi October 2011). The MWL
LTMMP (SNL/NM March 2012) was submitted within 180 days of NMED approval of the CMI
Report as stipulated in the NMED approval letter and as required by the Final Order (Curry May
2005).

NMED approved the MWL LTMMP on January 8, 2014 (Blaine January 2014) after a public
meeting held on October 16, 2012 and a 150-day public comment period (September 2012 to
February 2013). The NMED approval of the LTMMP included responses to public comments
received during the 150-day public comment period (Blaine January 2014). The MWL LTMMP
defines all long-term monitoring requirements. In addition to an annual report, DOE/Sandia are
required to submit various documents as specified in the LTMMP. Table 1-1 summarizes MWL
LTMMP-required submittals to NMED since approval of the LTMMP on January 8, 2014.

Table 1-1
Mixed Waste Landfill Long-Term Monitoring and Maintenance Plan Document Submittal History
Date of Submittal® LTMMP Requirement Description of Submittal
Procedures, plans, and documents cited in the
March 6, 2014 Appendices C through G LT.MMI? used by SNL/NM perspnnel for air, surface
soil, soil vapor, soil moisture, biota, and
groundwater monitoring.
Updates to two documents used by SNL/NM
personnel to validate analytical data from contract
: laboratories and conduct activities related to
July 9, 2014 Appendices C, D, F, and G 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.

Notes:

®Date represents the date stamp on the DOE transmittal letter for the submittal.

DOE = U.S. Department of Energy.

LTMMP = Long-Term Monitoring and Maintenance Plan.

MWL = Mixed Waste Landfill.

SNL/NM = Sandia National Laboratories/New Mexico

1.1 Purpose and Scope

This is the second MWL Annual Long-Term Monitoring and Maintenance (LTMM) Report and
the first to include a complete reporting period since approval of the MWL LTMMP on January 8,
2014. The LTMMP includes requirements for documentation of all monitoring, inspection, and
maintenance/repair activities conducted during each reporting period. The purpose of this
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Annual LTMM Report is to document monitoring, inspection, maintenance, and repair activities
conducted during the April 1, 2014 through March 31, 2015 reporting period.

1.2

Report Organization

This report is organized as follows:

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

Chapter 2 presents LTMMP monitoring and inspection requirements.

Chapter 3 presents radon monitoring activities and results.

Chapter 4 presents tritium surface soil monitoring activities and results.

Chapter 5 presents vadose zone soil-vapor monitoring activities and results.
Chapter 6 presents vadose zone soil-moisture monitoring activities and results.
Chapter 7 presents groundwater monitoring activities and results.

Chapter 8 presents biota monitoring activities and results.

Chapter 9 presents inspection, maintenance, and repair activities and results.
Chapter 10 summarizes regulatory activities.

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

Chapter 12 lists the references cited in this report.

Annexes are included that provide supporting information as follows:

Annex A — Radon Monitoring Forms

Annex B — Surface Soil Tritium and Biota Monitoring Forms and Reports
Annex C — Soil-Vapor Monitoring Forms and Reports

Annex D — Soil-Moisture Monitoring Forms

Annex E — Groundwater Monitoring Forms and Reports

Annex F — Inspection Forms

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 generate empirical data that 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 and perform as designed.

2.1 Monitoring Requirements

The primary objective of the monitoring activities at the MWL is to ensure that the ET Cover and
site conditions are protective of groundwater, human health, and the environment. Monitoring
activities include sampling and analysis of air, surface soil, vadose zone (volatile organic
compounds [VOCs] in soil vapor and soil-moisture content), groundwater, and biota (surface soil
and vegetation). The multi-media monitoring program is summarized in Table 2-1, which details
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 through the use of 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 in the subject
reporting period are presented in Chapters 3 through 8.

2.2 Inspection, Maintenance, and Repair Requirements

The primary objective of inspection, maintenance, and repair activities at the MWL is to ensure
that the ET Cover, other physical controls at the site (i.e., surface-water diversion features,
perimeter security fence, and survey monuments), 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 I. 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 MWL inspections and
associated maintenance/repairs.



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

Table 2-1
Mixed Waste Landfill Monitoring Parameters, Frequencies, and Methods

April 2014 — March 2015

Monitoring Number
Parameters®/ of
Sampling Constituents Samples Monitoring
Media of Concern Monitoring Frequency? Per Event Monitoring Locations Method" Comments
Air Radon 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
Year 3 — Semiannual perimeter fence height); sampling will 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 background monitoring period begins
locations in January of each year.
Surface Tritium Annual 4 One sample collected Grab samples of soil | Samples collected from
Soil 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 vapor | SV02 have a sampling
Year 3 — Semiannual monitoring points installed | per LTMMP port approximately 35 ft
Year 4 and subsequent years — through the ET Cover Appendix D below the original ground
Annual (MWL-SV01 and MWL- surface. MWL-SVO03,
SV02) and 3 perimeter MWL-SV04, and MWL-
multi-port FLUTe™ wells SVO05 have sampling
(MWL-SV03, MWL-SV04, ports at depths of
and MWL-SVO05) approximately 50, 100,
200, 300, and 400 ft bgs.
Vadose Moisture Year 1 — Semiannual 171 3 soil-moisture monitoring | Soil-moisture Moisture content in
Zone content beneath | Year 2 — Semiannual access tubes monitoring per vadose zone beneath the
the ET Cover Year 3 and subsequent years — Measurements obtained LTMMP Appendix E | cover is measured using
Annual at 1-ft increments from 4 ft a neutron probe to
to 25 feet bgs, then 5-ft evaluate moisture
increments to total depth infiltration through the ET
of the access tube Cover.
(200 linear ft)

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

April 2014 — March 2015

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

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

Sampllng and Analysis Plans and sampling requirements in appendices of the MWL LTMMP (SNL/NM March 2012).
CReqwred metals analyses include cadmium, chromium, nickel, and uranium (SNL/NM March 2012).
“Radionuclide results reported for groundwater include americium-241, cesium-137, and cobalt-60.
eReqwred metals analyses include RCRA metals plus copper, nickel, vanadium, zinc, cobalt, and beryllium (SNL/NM March 2012).

'Radionuclide 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.
vOoC = Volatile organic compound.

2-3




Sandia National Laboratories

MWL Annual Long-Term Monitoring & Maintenance Report

Table 2-2

Mixed Waste Landfill Inspection, Maintenance, and Repair Requirements

April 2014 — March 2015

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

Contiguous areas of no vegetation
>200 ft*

Revegetate barren areas that
exceed prescribed limits

Animal intrusion burrows in
excess of 4 inches in diameter

Repair cover system damage
that exceeds prescribed limits

Within 60 days of
discovery of needed
repairs.

Reseeding repairs may
be delayed to await the
appropriate growing
season.

ET Cover System (Surface) Quarterly 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 may
Ponding of water on the ET Cover be delayed to await the
surface in excess of 100 ft® appropriate growing
Animal intrusion burrows in season.
excess of 4 inches in diameter
Contiguous areas of no vegetation | Revegetate barren areas that Within 60 days of
>200 ft* ¢ exceed prescribed limits © discovery of needed
repairs.
ET Cover Surface-Water (Storm Quarterly 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 2014 — March 2015

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

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

Within 60 days of
discovery of needed
repairs.

Notes:

#Maintenance/repairs will be performed as necessary, based upon the results of inspections.
®The 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 ft2 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.
t? = Square feet.
MWL = Mixed Waste Landfill.
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221 ET Cover Biology Inspection

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). A conceptual schematic profile of the ET Cover and how it
works is provided in Figure 2-2.

The ET Cover slopes gently to the west (2 percent slope) and sheds surface-water runoff to the
west and the cover perimeter 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 ET Cover to the west (Figure 2-3).

Cover vegetation monitoring will be accomplished in two phases. During the first phase, a staff
biologist conducts vegetation inspection and monitoring on a quarterly schedule. The first phase
concentrates on establishing the vegetation on the ET Cover from seed to a mature plant
community such that successful revegetation criteria are met. These criteria are defined in
Section 4.1 of the MWL LTMMP and are presented below.

e Total percent foliar coverage equals 20 percent (i.e., 20 percent of the land surface
is covered with living plants versus 80 percent bare surface area);

e Of the 20 percent total foliar coverage, 50 percent or greater comprises native
perennial species, and 50 percent or less comprises annual species; and

e No contiguous bare spots greater than 200 square feet (approximately 14 by
14 feet).

In addition to inspecting and documenting the inventory of the primary flora populating the
cover, the staff biologist documents signs of animal and insect activity. Once successful
revegetation criteria are met, the second phase of cover vegetation inspection begins.

In phase two, the staff biologist inspection frequency changes to annual and occurs near the
end of the growing season (August—September) to most accurately determine the coverage of
living plants. The staff biologist continues to document the flora population and signs of animal
and insect activity.

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 will be
completed within 60 days of the notation. 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 compiles the results of the quarterly
inspections (or annual inspection), summarizes local climate trends, and presents
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Figure 2-1
Schematic Profile of the Mixed Waste Landfill Evapotranspirative Cover Layers
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recommendations in a summary report to be included in the Annual LTMM Report (Annex G)
along with the inspection form(s).

2.2.2 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 once the Biology Inspection frequency changes to annual.

If parameter 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
notation. Reseeding repairs may be delayed until the appropriate time during the growing
season (Table 2-2).

2.2.3 Monitoring Networks and Sampling Equipment

Groundwater monitoring wells, soil-vapor monitoring wells, soil-moisture monitoring access
tubes, and associated sampling/monitoring equipment are inspected at the same frequency and
during the associated monitoring events. All inspection parameters, specifications, and required
maintenance/repair activities are detailed in Table 2-2. The inspections and any associated
maintenance and repair activities will be 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) 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.
Results from the monitoring stations located along the perimeter security fence (locations RN1
through RN 10) are compared to trigger levels defined in LTMMP Section 5.2.1.

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 radon monitoring activities conducted at the MWL in conformance with
LTMMP Appendix C that describes the procedures, methods, and analytical protocols for
deploying, collecting, and analyzing radon monitoring samples.

Four monitoring events were conducted during CY 2014, fulfilling the LTMMP quarterly
monitoring requirement. Radon monitoring presented for this April 1, 2014 through March 31,
2015 reporting period covers the CY 2014 period January 1, 2014 through December 31, 2014
due to the time required for laboratory analysis and data review after collection of the detectors
in the field. The January through March 2015 monitoring quarter will be presented in the June
2016 MWL Annual LTMM Report.

Radon sampling locations are designated as RN1 through RN17 and are shown in Figure 3-1.
Table 3-1 presents the dates of detector deployment and collection for each quarter, location
number, quarterly average of radon air concentrations in picocuries per liter (pCi/L), and the

CY 2014 annual average radon air concentrations (pCi/L). 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 radium-226 sources. Locations RN16 and RN17 are background
locations established away from the MWL, but in the general vicinity.

Quarterly monitoring results are reviewed and evaluated by an SNL/NM radiological subject
matter expert (SME). The data evaluation letter reports also include the corresponding
laboratory data sheets, Analysis Request/Chain-of-Custody forms (AR/COCSs), and pictures of
the radon monitoring station equipment and configuration. They are provided in Annex A.
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Table 3-1
Summary of Radon Results
Mixed Waste Landfill Air Monitoring
Calendar Year 2014

1°" Quarter 2" Quarter 3 Quarter 4™ Quarter
Detector Detector Detector Detector Detector Detector Detector Detector CY 2014
Deployment | Collection | Deployment | Collection | Deployment | Collection | Deployment | Collection | Average Radon
Date Date Date Date Date Date Date Date Air Trigger
Sample 1/13/2014 4/2/2014 4/2/2014 7/3/2014 7/3/2014 10/2/2014 10/2/2014 1/7/2015 Concentration Level
Location® Quarterly Time-Weighted Average Radon Air Concentration (pCi/L) (pCi/L) (pCi/L)
RN1 0.7 0.8 0.6 0.7 0.7 4
RN2 10.6 R” 1.4 0.6 0.6 0.9° 4
RN3 0.8 0.3 0.5 0.9 0.6 4
RN4 0.4 0.3 0.4 1.1 0.6 4
RN5 0.4 0.3 0.5 0.7 0.5 4
RN6 0.4 0.3 0.5 0.8 0.5 4
RN7 0.4 0.3 0.6 0.9 0.6 4
RN8 0.4 0.3 0.5 0.9 0.5 4
RN9 0.4 0.3 0.7 1.1 0.6 4
RN10 0.4 0.3 0.4 0.4 0.4 4
RN11 0.9 0.3 0.3 0.7 0.6 NA
RN12 0.7 0.3 0.4 0.8 0.6 NA
RN13 0.4 0.3 0.4 0.5 0.4 NA
RN14 0.4 0.3 0.3 0.7 0.4 NA
RN15 0.4 0.3 0.5 0.7 0.5 NA
Background Locations and Quality Control
RN16 0.4 0.3 0.7 0.5 0.5 NA
RN17 0.4 0.3 0.6 0.9 0.6 NA
RNTB -1 - 0.4 1.0 0.7 NA
Notes:

®Bolded sample locations are the locations where the trigger level applies.

®The detector was found on the ground during collection on April 2, 2014. The reported result is not representative and was rejected during data review.
°The CY 2014 average radon concentration for location RN2 does not include the 1% quarter data.

A trip blank was not used to monitor the environmental samples during storage and shipment to the analytical laboratory (Section 3.2.3).

CYy = Calendar year.

NA = Not applicable.
pCi/L = Picocuries per liter.
R = Reported result was not representative and rejected during data review.

RNTB = Trip blank.
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3.1.1 Radon Monitoring Detector Deployment and Collection

Radtrak® radon detectors were deployed and collected at the 17 sampling sites as shown in
Table 3-1 and Figure 3-1. All detectors were found in good condition at the time of collection,
except for the first quarterly monitoring period. On April 2, 2014 when the first quarter detectors
were being collected, the RN2 location detector was found on the ground. A discussion of data
quality impacts related to the condition of this detector are presented in Section 3.2.3 and
corrective actions that have been implemented to prevent this situation in the future are
discussed in Section 3.2.4.

3.1.2 Field Quality Control

Two types of field control measures are employed for quality control (QC) during each quarter
monitoring event; a field control sample (trip blank) and two field background samples
(representing natural environmental conditions in the vicinity of the MWL). The trip blank
analysis is used to confirm detectors were not contaminated during storage and shipment to the
analytical laboratory. The two field background samples (RN16 and RN17) were collected
during each sampling event at areas outside of the MWL, but within TA-1ll (Figure 3-1). This
allows the measurement of background radiation that is always present due to naturally-
occurring radon. The two field background sample results are compared to the sample detectors
(RN1 through RN15) that are located on top of the ET Cover and on the perimeter fence

(Figure 3-1).

3.1.3 Waste Management

No waste is generated during radon monitoring field activities. Radon detectors are disposed of
by the analytical laboratory.

3.2 Laboratory Results

This section summarizes radon air monitoring results for the CY 2014. The radon air
measurements were obtained using Radtrak® radon detectors. Radtrak® is an alpha-track radon
gas detector designed to monitor radon exposure for three months to one year to obtain a long-
term average concentration over time. The detectors were submitted to Landauer® Incorporated
for analysis. Analytical laboratory reports, including certificates of analyses, analytical methods,
dates of analyses, results of QC analyses, and data validation findings are filed in the SNL/NM
Record Center.

3.2.1 Environmental Sample Results

The compiled quarterly monitoring results are presented in Table 3-1. Figure 3-2 shows the
tabulated data in graphical form along with the trigger level of 4 pCi/L. One sample location,
RN2, exceeded the trigger level of 4 pCi/L with a value of 10.6 pCi/L during the first quarter
(January through March 2014). The result from this detector is not representative and was

rejected during data review because the detector was found on the ground in poor condition
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when it was collected (see Section 3.2.3 for more information). As shown in Table 3-1, the RN2
location results for the second, third, and fourth quarters were well below the trigger level, with
activities of 1.4, 0.6, and 0.6 pCi/L, respectively. The CY 2014 average radon concentration at
locations RN1 through RN15 ranged from 0.4 to 0.9 pCi/L. The CY 2014 average radon
concentrations at background locations RN16 and RN17 ranged from 0.5 to 0.6 pCi/L,
respectively.

3.2.2 Field Quality Control Sample Results

Trip blanks (designated as RNTB in Table 3-1) were not submitted with the detectors collected
during the first and second quarter sampling events. The results from analysis of the trip
blanks submitted with the third and fourth quarter sampling events confirmed there was no
contamination during storage and shipment of detectors RN1 through RN17 to the analyzing
laboratory.

The two field background sample results (RN16 and RN17) for each quarter are compared to
the quarterly sample results for detectors RN1 through RN15 and are shown in Figure 3-2.
These background sample results show that conditions at the MWL are essentially equivalent to
background conditions.

3.2.3 Data Quality

The detector at sampling location RN2 was found on the ground during the collection of first
guarter detectors and the deployment of second quarter detectors on April 2, 2014. It had
separated from its protective casing, which is secured to a perimeter fence at a height
approximately 4 feet above ground surface. The detector was exposed on the ground

surface for an undetermined period of time, was covered with dirt, and, based on its condition,
was exposed to rain. The internal chip that is analyzed by the laboratory was warped and
damaged. Due to the conditions noted for this detector, the analytical result was rejected as not
representative during SNL/NM radiological SME review (Annex A). The results for the second,
third, and fourth quarter monitoring events demonstrated the first quarter RN2 results were
anomalous. To provide a valid, representative result, the detector must remain approximately

4 feet above the ground surface and be protected from the weather (i.e., precipitation and wind)
and surface soil by the protective casing. Corrective actions to prevent this situation and data
quality issue from occurring in the future are discussed in Section 3.2.4.

3.24 Variances and Non-Conformances

The first quarter RN2 detector detachment from the protective casing was a variance that
resulted in rejected data. After further inspection, it was determined that a faulty Velcro™
attachment was the cause (Velcro™ tab on detector was the same as the tab on the inside of
the protective casing, instead of opposite). High wind events common during this time of year
likely caused the detector to fall out of the casing. Corre