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LIST OF ABBREVIATIONS, ACRONYMS, AND UNITS

AO Administrative Order

CAS Chemical Abstracts Service

CEMRC Carlsbad Environmental Monitoring & Research Center
CFR Code of Federal Regulations

COC concentration of concern

DOE U.S. Department of Energy

EPA U.S. Environmental Protection Agency
HWDU hazardous waste disposal unit (panel)
LCS laboratory control sample

LCSD laboratory control sample duplicate
MDL method detection limit

MRL method reporting limit

N/A not applicable

NMED New Mexico Environment Department
PASK passive air sampling kit

Permit Hazardous Waste Facility Permit NM4890139088-TSDF
PMR permit modification request

ppbv parts per billion by volume

pptv parts per trillion by volume

QA quality assurance

QC quality control

RPD relative percent difference

SIM selective ion monitoring

SOW statement of work

TCE trichloroethylene

TIC tentatively identified compound

TRU transuranic

UcCpP Underground Compliance Plan

VOC volatile organic compound

WIPP Waste Isolation Pilot Plant
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1.0 INTRODUCTION

This report is submitted by the U.S. Department of Energy (DOE) Carlsbad Field Office
and Nuclear Waste Partnership LLC (the Permittees) in accordance with Part 4,
sections 4.6.2.2 and 4.6.5.2 of the Waste Isolation Pilot Plant (WIPP) Hazardous Waste
Facility Permit NM4890139088-TSDF (Permit) issued by the New Mexico Environment
Department (NMED). This report documents the status of the Volatile Organic
Compound (VOC) Monitoring Program and Hydrogen and Methane Monitoring
Program, as well as the results and status of VOC sampling of ambient air on and near
the WIPP surface facility for the period starting July 1, 2015, and ending December 31,
2015. The previous semi-annual report (DOE/WIPP-15-3558) documented sampling
results for January 1, 2015, through June 30, 2015.

Monitoring activities for VOCs, hydrogen, and methane, as required by Permit Part 4
and Attachments N and N1, were not conducted during this reporting period. Monitoring
was discontinued in early February 2014 due to the occurrence of two separate events
in the WIPP underground facility: a salt-haul truck fire on February 5", and breach of a
waste container that resulted in the release of radioactive material on February 14™.
Underground monitoring has not been possible during this reporting period due to the
ongoing recovery operations and the risk of sampling personnel exposure to radiological
contamination. The last underground VOC Monitoring Program sample collection
occurred on February 4, 2014. The last Hydrogen and Methane Monitoring Program
sample collection occurred on February 3, 2014.

The Permittees have prepared an Underground Compliance Plan (UCP) for restoring
normal Permit-required activities in the underground. In the UCP, the Permittees
address the current inability to take the underground measurements required by this
report and provide a projected date for resuming monitoring in the underground.

After the salt-haul truck fire, the Permittees initiated VOC sampling activities at surface
locations, with the first post-event sample collected on February 12, 2014. Sampling is
performed using a commercially available portable passive air sampling kit (PASK).
Sampling occurs twice each week near Building 489 (Training Building) and at a
location that is presumed to be representative of ambient atmosphere background
concentrations. Each sample is collected as a 24-hour, time-integrated sample,
consistent with U.S. Environmental Protection Agency (EPA) Compendium Method TO-
15. Other sampling details are described in the Permittees’ standard operating
procedures.

Per NMED Administrative Orders (AOs) dated February 27, 2014, and May 12, 2014, as
amended by NMED Directives dated August 29, 2014, and December 9, 2014, the
Permittees have submitted analytical results for surface VOC monitoring samples to the
NMED from this reporting period. The AO of May 12, 2014, also required that the
Permittees begin monitoring for the VOC trichloroethylene (TCE) as a target analyte
and submit an appropriate permit modification request (PMR) to add TCE to the Permit
list of target analytes. Room-based limits and action levels for TCE were prescribed in
the May 12 AQ, but quality assurance (QA) objectives for accuracy, precision,
sensitivity, and completeness, and a concentration of concern (COC) for Repository
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VOC Monitoring were not assigned for TCE. For analysis of surface samples, the
Permittees established QA objectives for TCE and stipulated that the Carlsbad
Environmental Monitoring & Research Center (CEMRC) achieve the required method
reporting limits (MRLs) listed in table 1 for TCE and Permit-required targets.

During initial feasibility assessments of surface monitoring, the Permittees determined
that analysis of surface samples required better analytical sensitivity than was provided
by the CEMRC at the time. The CEMRC was requested to develop and implement a

~method capable of providing results in parts per trillion by volume (pptv). To compare, 2
parts per billion by volume (ppbv) is equal to 2,000 pptv. Beginning with samples
collected on December 3, 2014, the CEMRC sample analysis procedure uses a more
sensitive selective ion monitoring (SIM) method simultaneously with the usual scan
method. The usual scan method must be retained for evaluation of the non-targets. All
samples during this reporting period were analyzed using both SIM and scan methods.
In order to better evaluate cancer risk and hazard index while meeting the QA/Quality
Control (QC) acceptance criteria, the new SIM method replaces the scan method for
target compound analysis..

This report also includes the results of the post-event surface sampling activities that
were previously submitted as required by the AOs and NMED Directives for the
samples collected from July 1, 2015, through December 31, 2015 (see Attachment 1A),
and the results of QA/ QC analysis that were not previously reported (Attachments 2A
through 2D). This report includes TCE as a target analyte in attachments reporting
target VOC results. Both SIM and scan results are shown in Attachment 1A.

The Permittees submitted a Class 2 PMR on September 8, 2015, to NMED to add TCE
to the Permit-specified target analyte list and to make other program changes, including
monitoring at surface locations. On January 8, 2016, the NMED took final administrative
action on the Class 2 PMR to revise the VOC monitoring procedures of the Permit. The
NMED approved the modification with some changes and stipulated an effective date of
February 10, 2016, for implementing the changes in the Permit. Reporting of the results
for samples collected during this reporting period will based on the Permit in effect at
that time. Permittees implemented the Permit changes beginning February 1, 2016, and
these include:

e The addition of TCE to the VOC target analyte list;

¢ Establishment of SIM and scan MRLs;

e Changing compliance sampling locations for repository VOC monitoring from
Stations VOC-A and VOC-B in the underground to new Stations VOC-C at
Building 489 air intake and VOC-D at groundwater monitoring well WQSP-4.

e Use of sub-atmospheric sampling methodologies for repository and disposal
room VOC monitoring. This eliminated the use of pressurized sampling systems;

e Changing sampling durations for VOC monitoring;
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e Implementation of risk-based calculations for determining compliance with the
environmental performance standard for the non-waste surface worker, thereby
eliminating individual concentrations of concern;

e Removal of the measurement and reporting of the minimum running annual
average mine ventilation exhaust rate.

1.1 Monitoring Programs

The VOC Monitoring Program was originally designed to monitor VOC concentrations in
ventilation exhaust air attributable to transuranic (TRU) mixed waste (Repository VOC
Monitoring). Monitoring for VOCs from within disposal rooms of open/active panels
(Disposal Room VOC Monitoring) as well as monitoring of Room 1 within specific filled
panels (Ongoing Disposal Room VOC Monitoring) were later incorporated. No disposal
room sampling has been performed since the February 2014 events.

In lieu of collecting repository VOC monitoring samples, surface VOC sampling was
used during this reporting period to monitor potential exposure of non-waste surface
workers to VOC concentrations from underground emissions. The Permittees re-
evaluated the risk assessment and air-dispersion modeling to determine the appropriate
target analytes and the best location for surface monitoring. The re-evaluation of the air
dispersion modeling confirms that the non-waste surface worker in WIPP Building 489
(Training Building) is the individual most at risk from chronic exposure to underground
emissions of VOCs. A surface worker at Building 489 continues to be the appropriate
receptor for demonstrating compliance with the environmental performance standards.

Re-evaluation of the risk assessment supports the addition of TCE to the list of target
analytes to ensure continued protection of human health and the environment. Results
for TCE in surface VOC samples are included with the Permit-required target analytes
in Attachment 1A.

The Hydrogen and Methane Monitoring Program was designed to monitor hydrogen
and methane concentrations in Panels 3 through 8 as specified in Permit Part 4, section
4.6.5, and Permit Attachment N1. Monitoring has not been performed since the
February 2014 events.

1.2 Reporting Limits and Qualifier Descriptions

The method detection limit (MDL) is the limit at which concentrations are measured and
reported with 99 percent confidence that the analyte concentration is greater than zero.
The subcontract laboratory reported MDLs for target VOCs, including TCE, in the range
of 30 to 130 pptv for the scan method and in the range of 2.65 to 5.8 pptv for the SIM
method.

The MRL is the lowest concentration that can be reliably measured and is determined
by the analytical laboratory. For this reporting period, the analytical laboratory
determination for MRLs is the nominal concentration of the lowest standard used for
calibration. The CEMRC revised the analytical methodology for surface VOC samples
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and established the contract-required MRLs for undiluted samples, as shown in table 1.
Accepted methods allow for adjusting the MRLs to compensate for dilutions by
multiplying dilutions by the undiluted MRL (e.g., a scan MRL of 200 pptv is corrected to
400 pptv for a surface VOC sample diluted by a factor of two).

Table 1 - Target VOCs and Required MRLs Prescribed in Laboratory SOW for
Surface Samples

Target Compound Required Scan MRL (pptv) Required SIM MRL (pptv)
Carbon Tetrachloride 200 100
Chlorobenzene 200 100
Chloroform 200 100
1,1-Dichloroethylene 200 100
1,2-Dichloroethane 200 100
Methylene Chloride 200 100
1,1,2,2-Tetrachloroethane 200 100
Toluene 200 100
1,1.1-Trichloroethane 200 100
Trichloroethylene 200 100

The MRL listed is the maximum allowed for undiluted samples.

Qualifiers (data flags) may be used for data and are reflected in reports, as appropriate.
These qualifiers are described as follows:

QUALIFIER DESCRIPTIONS

U Indicates target analyte was analyzed for, but not detected above MDL.
The sample quantitation limit must be adjusted for dilution.

J Estimated value — the target analyte was detected at a concentration
below the MRL but above the MDL. The sample quantitation limit must be
adjusted for dilution.

NJ Presumptive evidence of the presence of the compound at an estimated
quantity. Only used for tentatively identified compounds (TICs).

R Sample results are unusable due to the quality of the data generated
because certain criteria were not met. The analyte may or may not be
present in the sample. This qualifier may also be used for data anomalies.

2.0 REPOSITORY VOC MONITORING AND POST-EVENT SURFACE
SAMPLING

For the Permit in effect during this reporting period, sampling frequency for repository
VOC monitoring is twice per week for the two air sampling locations designated as
repository VOC monitoring stations, in accordance with Permit Attachment N, section
N-3. This sampling has not been performed since the February 2014 events. The
monitoring stations are identified as Station VOC-A, a sample inlet located in the E-300
drift downstream from the Underground Hazardous Waste Disposal Unit (Underground
HWDU) designated as Panel 1, and Station VOC-B, a sample inlet located upstream
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from the most recently activated Underground HWDU. Station VOC-B was in the inlet
ventilation air of Panel 7 in S-2520 at the time of the February 2014 events.

Due to the restrictions placed on access to the underground, the Permittees initiated
post-event VOC sampling activities at surface locations at the WIPP facility on
February 12, 2014. Sampling at surface locations reduces the risk to sampling
personnel due to radiological contamination while providing a method to continue to
demonstrate compliance with the environmental performance standards.

On January 8, 2016, the NMED issued a revision to the Permit eliminating repository
sampling in the underground. In place of underground repository monitoring, two
surface VOC sampling locations have been established by the revision. These are
Station VOC-C, located at the west side of Building 489, and a background location,
Station VOC-D, at groundwater well WQSP-4. Although these locations were not listed
in the Permit in effect during this reporting period, they were actively sampled as
“‘Building 489 Air Intake,” and “WQSP-4" for the post-event VOC sampling activities.

Surface VOC sample results indicate that risk to the non-waste surface workers
continues to be below acceptable limits. Additionally, some TICs found in surface VOC
samples are likely attributable to industrial activities in the area surrounding the WIPP
site. One target analyte, toluene, has been shown to be more prevalent in the
background than in the historical underground sampling. Target analyte maximums for
SIM analyses are shown in table 2 and analytical results for samples collected during
the reporting period are provided in Attachment 1A. Calculated cancer risk and hazard
index for each sample set are provided in Attachment 1B. The annual average,
maximum cancer risk, and maximum hazard index for the period January 1, 2015,
through December 31, 2015, are shown in table 3. These values were calculated for
the samples collected during this reporting period by using methods prescribed in the
revised Permit implemented by the Permittees on February 1, 2016.

Surface sample locations monitored during this reporting period are near Building 489
and at WQSP-4. The WQSP-4 location is upwind (based on predominant wind
direction) from Building 489, and is used for evaluating background VOC
concentrations. For this reporting period, samples were collected from the following
locations:

o Building 489 Air Intake, west side — 51 samples and 5 field duplicates

e WQSP-4 - 51 samples and 6 field duplicates

Of the samples that were collected, six were voided due to concern of equipment
contamination. These samples are not included in the risk and data evaluations, but are
shown in Attachment 1A with the exception of sample 9303, which is a field duplicate.
Field duplicates are not included in Attachment 1A.

e 9299 (WQSP-4, 7/9/2015) o 9304 (WQSP-4, 7/16/2015)
e 9301 (WQSP-4, 7/15/2015) e 9305 (Building 489 Air Intake,
¢ 9302 and 9303 FD (Building 489 7/16/2015)

Air Intake, 7/15/2015)
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Table 2 — Target Analyte Maximums for Building 489 Air Intake Surface Samples

Target Compound V:IIUNL ';npa:t.v) Sampling Date
Carbon Tetrachloride 1127 9/10/2015
Chlorobenzene 14.9J 11/25/2015
Chloroform 104.4 J 9/10/2015
1,1-Dichloroethylene U N/A
1,2-Dichloroethane 434 ) 12/10/2015
Methylene Chloride 134.8 J 12/3/2015
1,1.2,2-Tetrachloroethane 37.3J 9/3/2015
Toluene 501.8 10/15/2015
1,1,1-Trichloroethane 2289 J 9/9/2015
Trichloroethylene 334.1 9/9/2015

N/A = Not applicable

Table 3 — Annual Averages and Maximum Results for Cancer Risk and Hazard

Index
Calculation Cancer Risk Hazard Index
Annual Average 3.61 E-07 6.00 E-02
Maximum Results 1.62 E-06 2.6 E-01

Maximum results are for the current reporting period
Cancer risk level of concem is 1E-05
Hazard index level of concern is 1

3.0 WASTE DISPOSAL ACTIVITIES

Sampling in Panel 6 was terminated when Room 1 of Panel 6 was filled on

January 22, 2014. The last samples from Panel 6 were collected on January 15, 2014.
On February 4, 2014, active contact-handied TRU mixed waste emplacement was
occurring in Panel 7, Room 7, and active remote-handied TRU mixed waste
emplacement was occurring in Panel 7, Room 6. On February 4, 2014, Panel 7, Rooms
7 and 6 each had one monitoring location (exhaust). Since the February 2014 events,
sampling has not been performed in the underground due to the restrictions on the
access to the sampling locations and the risk of exposing sampling personnel to
radiological contamination.
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4.0 NON-TARGET VOCs

The Permittees are required to evaluate non-target VOCs (including additional
requested analytes and/or TICs) to determine if the non-target VOCs qualify for addition
to the target analyte list(s) as specified by Permit Attachment N, section N-3b. Only the
scan method will be used to provide results for non-target VOCs. Original sample
results (i.e., not field or laboratory duplicate results) are used to perform this evaluation.
Additional requested analytes are comprised of TICs that previously met the criteria for
addition to the target analyte list, or have been added for quantitation for other
purposes. Criteria have been established to determine whether non-target VOCs will be
added to the list of target analytes for repository and disposal room monitoring. Unless
the Permittees can justify exclusion from the target analyte list(s), non-target VOCs will
be added if they are:

1) Listed in Appendix VIII of 40 Code of Federal Regulations (CFR) Part 261
(incorporated by reference in 20.4.1.200 of the New Mexico Administrative Code);
and

2) Detected in 10 percent or more of the VOC monitoring samples (exclusive of those
collected from Station VOC-B).

Collection of compliance samples from the WIPP underground was discontinued after
the two February 2014 events. The last VOC Monitoring Program sample was collected
on February 4, 2014. There were no compliance samples to evaluate for the 12-month
period from January 1, 2015, to December 31, 2015. The results of non-targets in
surface samples were evaluated.

The evaluation only included the Building 489 Air Intake sample location. This location
has now become Station VOC-C, as described in the newly revised Permit. WQSP-4
sample location was excluded since it is a background sample location.

For the current reporting period, 51 surface samples were collected at the Building 489
Air Intake. Of this total, two were rejected, leaving 49 samples. This sample number
compares well with the previous reporting period when 51 samples were collected. After
evaluation of the 100 non-target VOCs samples it was determined that one TIC,
dichlorodifluoromethane, appears in Appendix VIl of 40 CFR Part 261 and in 10
percent of the samples evaluated. Although dichlorodifluoromethane appeared in 10
percent of the 100 samples evaluated, none of the 10 estimated concentrations were
above 0.5 ppbv. Historically, this VOC has rarely been detected in VOC monitoring
program samples. It also appears in 17 of the WQSP-4 samples collected from January
1, 2015, to December 31, 2015, and thus is not considered for inclusion on the target
analyte list.
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5.0 QA/QC ANALYSES

A comprehensive QA/QC program is an integral part of any compliance monitoring
program. The QA/QC program used for Permit-required monitoring is also used for
surface sampling. As part of QA/QC, analyses are performed on laboratory control
samples (LCS), laboratory method blanks, field duplicates, and laboratory duplicate
samples (LCSD). The laboratory QA/QC analyses indicate that during the reporting
period, the laboratory was performing within specifications and was capable of detecting
and quantifying the target analytes when they were present. The analytical laboratory
used for analyses of surface samples during this reporting period performed analyses
under an established QA/QC program.

QA/QC results for this reporting period are discussed below.

Attachment 2A (VOCs — Precision of Laboratory Sample Duplicates) shows that during
the reporting period, laboratory sample duplicates met the technical acceptance
criterion (s25 relative percent difference [RPD]) for precision, which is only applicable if
one or both values are not flagged "U" or "J."

Attachment 2B (VOCs — Precision/Accuracy of Laboratory Control Samples) shows that
during the reporting period, 100 percent of LCS/LCSD results met the technical
acceptance criteria for precision (<25 RPD) and accuracy (60 to 140 percent recovery).
LCS/LCSD is synonymous with blank spike/blank spike duplicate in the Permit.

Attachment 2C (VOCs — Laboratory Method Blanks) shows that target compound
concentrations in each method blank met the contract-specified blank technical
acceptance criterion (i.e., all target analytes <MRL). The scan MRL was 200 pptv and
the SIM MRL was 100 pptv.

Attachment 2D (VOCs - Field Duplicate Precision) shows the results of field duplicates
collected during this reporting period. Field duplicates are collected by having two
PASK samples simultaneously at a location, essentially co-located samples of the same
ambient air. One field duplicate, sample 9303, was voided due to equipment
contamination concerns. Field duplicates met the criterion of <35 RPD, which is only
applicable if one or both values are not flagged "U" or "J."

The QA/QC analyses results indicate that the VOC data collected during this reporting
period are accurate and defensible.
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6.0 REPORTING OF OTHER NONCOMPLIANCE

Permit Part 1, section 1.7.14 addresses the reporting of other instances of
noncompliance not otherwise required to be reported pursuant to Permit Part 1,
sections 1.7.10 through 1.7.13. Permit section 1.7.14 requires that this information be
reported to the NMED Secretary annually in October with the submittal of monitoring
reports. Beginning with the Semi-annual VOC Data Summary Report of October 2008,
other noncompliance information has been submitted with semi-annual reports due in
October. These semi-annual reports will continue to be the means for reporting other
noncompliance. The Permittees have established the reporting period as July 1, 2015,
to June 30, 2016. Other noncompliances, if any, will be reported in the October 2016
Semi-annual VOC Data Summary Report.
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