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OVERVIEW
This Sandia National Laboratories, New Mexico Environmental Restoration Operations (ER)
Consolidated Quarterly Report (ER Quarterly Report) fulfills all quarterly reporting requirements set
forth in the Compliance Order on Consent. Table I-1 lists the six sites remaining in the corrective

action process. This ER Quarterly Report presents activities and data as follows:

SECTION I: Environmental Restoration Operations Consolidated Quarterly Report,
October — December 2019

SECTION II: Perchlorate Screening Quarterly Groundwater Monitoring Report,
October - December 2019

SECTION III: Technical Area-V In-Situ Bioremediation Treatability Study Phase I
Full Scale Operation, October — December 2019
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SECTION 1
ENVIRONMENTAL RESTORATION OPERATIONS CONSOLIDATED

QUARTERLY REPORT, October - December 2019

1.0

Introduction

This Environmental Restoration Operations (ER) Consolidated Quarterly Report (ER
Quarterly Report) provides the status of ongoing corrective action activities being
implemented at Sandia National Laboratories, New Mexico (SNL/NM) during the
October - December 2019 reporting period.

Table I-1 lists the Solid Waste Management Units (SWMUs) and Areas of Concern
(AOCs) currently identified for corrective action at SNL/NM. This section of the ER
Quarterly Report summarizes the work completed during this reporting period at sites
undergoing corrective action. Corrective action activities were conducted during this
reporting period at the three groundwater AOCs:

e Burn Site Groundwater [BSG] AOC,

e Technical Area-V [TA-V] Groundwater [TAVG] AOC, and

e Tijeras Arroyo Groundwater [TAG] AOC).

Corrective action activities are deferred at the Long Sled Track (SWMU 83), the Gun
Facilities (SWMU 84), and the Short Sled Track (SWMU 240) because these three sites
are active mission facilities. These three active mission sites are located in Technical
Area-II1.

There were no SWMUs or AOCs in the corrective action complete regulatory process
during this reporting period. Except for the three SWMUSs noted above, corrective action
complete status has been approved for all SWMUSs within the surface boundaries of each of

the three groundwater AOCs.
Environmental Restoration Operations Work Completed
The following subsections identify the constituents of concern (COCs), summarize the

corrective action milestones, and describe the ER work completed during the

October - December 2019 reporting period at the three groundwater AOCs.
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2.1

2.1.1

Sites Undergoing Corrective Action

In a letter dated April 14, 2016, the New Mexico Environment Department (NMED)
Hazardous Waste Bureau (HWB) defined the scope and milestones for corrective action at
three groundwater AOCs (BSG AOC, TAVG AOC, and TAG AOC) (NMED April 2016).

Sections 1.2.1.1 through 1.2.1.3 discuss the specific milestones from this letter.

Burn Site Groundwater Area of Concern

Nitrate has been identified as a COC in groundwater at the BSG AOC based on detections
above the U.S. Environmental Protection Agency (EPA) maximum contaminant level
(MCL) in samples collected from monitoring wells. The EPA MCL and State of New
Mexico drinking water standard for nitrate (as nitrogen) is 10 milligrams per liter (mg/L).
The groundwater sampling and analysis program for the BSG AOC currently includes
perchlorate analyses of water from five groundwater monitoring wells (CYN-MW15
through CYN-MW19).

The U.S. Department of Energy/National Nuclear Security Administration (DOE/NNSA)
and SNL/NM personnel met with the NMED HWB on July 20, 2015 to discuss the status
of sites currently undergoing corrective action. For the BSG AOC, all parties agreed to a
weight-of-evidence characterization program: (1) to conduct additional isotopic
analyses/nitrate fingerprinting and age-dating of the groundwater; (2) to conduct a
transducer study using existing wells to determine whether the groundwater is unconfined,
semi-confined, or confined; and (3) to conduct an aquifer pumping test to help determine

the origin of the elevated nitrates in the groundwater.

In January 2019, a Monitoring Well Installation Work Plan for the BSG AOC was
submitted to NMED HWB (SNL/NM January 2019a) and subsequently approved by
NMED HWB (NMED February 2019). The work plan proposed a minimum of four wells
(CYN-MW16 through CYN-MW19) that will help define the extent of nitrate
contamination in groundwater and refine the potentiometric surface in the BSG AOC.
Long-term sampling from these new well locations, along with other BSG monitoring
wells, will provide data to characterize the AOC and assist in evaluating potential remedial

actions.
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The following activities occurred at the BSG AOC during the October - December 2019
reporting period:

¢ Groundwater sampling was conducted in October and November 2019. Table I-3
presents the identification and the sampling frequency for these monitoring wells. The
complete analytical results for Calendar Year (CY) 2019 groundwater monitoring will
be presented in the SNL/NM CY 2019 Annual Groundwater Monitoring Report
(AGMR), which is anticipated to be submitted to the NMED in the summer of 2020.

e Perchlorate analysis of groundwater samples from the BSG AOC is discussed in
Section II of this ER Quarterly Report.

e Installed, developed, and surveyed groundwater monitoring wells CYN-MW16, CYN-
MW17, CYN-MW18, and CYN-MW19. The Well Installation Report will be
submitted to NMED in May 2020.

e Initial sampling event was performed at groundwater monitoring wells CYN-MW16,
CYN-MW17, CYN-MW18, and CYN-MW19. A first-time exceedance of an EPA
MCL occurred during this reporting period. Concentrations of nitrate plus nitrite in
November in well CYN-MW 16 were 10.8 mg/L and 11.1 mg/L in the environmental
sample and environmental duplicate sample, respectively, exceeding the EPA MCL of
10 mg/L. These new wells will be sampled quarterly and the nitrate plus nitrite

sampling results will be evaluated for any trends in subsequent ER Quarterly Reports.

Technical Area-V Groundwater Area of Concern

Trichloroethene (TCE) and nitrate have been identified as COCs in groundwater at the
TAVG AOC based on detections above the EPA MCLs in samples collected from
monitoring wells. The EPA MCLs and the State of New Mexico drinking water standards
for TCE and nitrate (as nitrogen) are 5 micrograms per liter (ug/L) and 10 mg/L,

respectively.

Personnel from the DOE/NNSA, DOE Headquarters Office of Environmental
Management, SNL/NM, and NMED HWB worked together to address the groundwater
contamination at the TAVG AOC. A meeting was held with the NMED HWB on July 20,
2015, and all parties agreed on a phased Treatability Study to evaluate the effectiveness of
in-situ bioremediation as a potential technology to treat the groundwater contamination at
the TAVG AOC.
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To implement the Treatability Study, SNL/NM personnel plan to install up to three
injection wells (TAV-INJ1, TAV-INJ2, and TAV-INJ3) near the highest contaminant
concentrations in groundwater detected in monitoring wells TAV-MW6, TAV-MW 10, and
LWDS-MW1, respectively. The substrate solution containing essential food and nutrients
for biostimulation is prepared in aboveground tanks. This substrate solution, along with the

biodegradation bacteria, is gravity-injected to groundwater via the injection wells.

The NMED HWB approved the Revised Treatability Study Work Plan (TSWP)

(SNL/NM March 2016) on May 10, 2016 (NMED May 2016). In accordance with the
Revised TSWP, the Treatability Study is conducted in two phases. Phase I includes a pilot
test followed by full-scale operation at the first injection well (TAV-INJ1). Phase II of the
Treatability Study includes well installation and full-scale operation at the second and third
injection wells (TAV-INJ2 and TAV-INJ3). The decision to install the Phase II injection
wells is dependent upon the findings of the Phase I full-scale operation.

The NMED Ground Water Quality Bureau (GWQB) required groundwater Discharge
Permit (DP) for operation of the injection wells. NMED GWQB issued DP-1845 to
DOE/NNSA for the SNL/NM TA-V Treatability Study injection wells on May 26, 2017
(NMED May 2017a). The DP-1845 term starts on May 30, 2017 and ends on May 30,
2022. As required by DP-1845, DOE/NNSA and SNL/NM personnel submit separate
quarterly reports to the NMED GWQB.

SNL/NM personnel have completed the Phase I pilot test at injection well TAV-INJ1. The
operation and results of the pilot test were presented in Section III of the October 2018
ER Quarterly Report (SNL/NM October 2018). Based on the results of the pilot test,
DOE/NNSA and SNL/NM personnel proposed eight modifications for the full-scale
operation at well TAV-INJ1 (DOE July 2018). The NMED HWB subsequently approved
the modifications on August 13, 2018 (NMED August 2018). Therefore, the
implementation of the full-scale operation at well TAV-INJ1 is governed by the Revised
TSWP and where applicable, the approved modifications for full-scale operation.

SNL/NM personnel started the Phase I full-scale operation at well TAV-INJ1 in October
2018 and completed the six-month injection period in April 2019. Details on the six-month
injection activities were presented in Section III of the October 2019 ER Quarterly Report
(SNL/NM October 2019). The injection period is followed by two years of groundwater
monitoring for the performance of the in situ bioremediation. The two-year performance
monitoring includes three monthly sampling events followed by quarterly sampling events
for the remainder of the two-year period, as planned in the Revised TSWP (SNL/NM
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March 2016). The three monthly sampling events occurred in May, June, and July 2019.
The Phase I Treatability Study performance monitoring is currently on a quarterly schedule
until May 2021.

The following activities occurred at TAVG AOC during the October — December 2019
reporting period:

e For the performance monitoring of the Treatability Study, groundwater sampling was
conducted at the treatment zone (i.e., in the proximity of injection well TAV-INJ1) as
well as outside the treatment zone during this reporting period. Section III presents the
groundwater monitoring results for the Treatability Study for this quarter. Analytical
results for DP-specific requirements are presented in DP quarterly reports that are
submitted separately to the NMED GWQB.

e The TA-V groundwater monitoring network currently comprises of 18 active
monitoring wells. Of these 18 wells, well TAV-MWoG6 is designated as a Treatability
Study performance monitoring well and follows the sampling frequency and analytes
specified for the Treatability Study (see Section III). Well TAV-MW?7, because of its
proximity to the injection well TAV-INJ1, continues to serve as a monitoring well for
the Treatability Study, although programmatically it belongs to the TA-V groundwater
monitoring network (SNL/NM January 2019b). Groundwater monitoring results at
wells TAV-MW6 and TAV-MW7 will continue to be reported in Section III of the ER
Quarterly Reports for the duration of the Treatability Study.

e Table I-2 presents the CY 2019 sampling frequency for the monitoring wells at TAVG
AOC for the 17 wells in the TA-V groundwater monitoring network (18 wells minus
well TAV-MW6). Groundwater sampling was conducted in October and November
2019. The SNL/NM CY 2019 AGMR will present the analytical results for CY 2019
groundwater monitoring, which is scheduled for submittal to the NMED HWB in the
summer of 2020.

e The concentration of TCE at well TAV-MW4 exceeded the EPA MCL of 5 pg/L for
the first time in May 2019 (5.44 nug/L). Data from subsequent quarterly sampling
showed that TCE concentrations were 5.09 pg/L in August 2019 and 5.4 pg/L in
November 2019. An evaluation of the TCE exceedance at well TAV-MW4 was
provided in Appendix A of Section III of the January 2020 ER Quarterly Report
(SNL/NM January 2020). Because this well is one of the eight monitoring wells
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2.2

outside the Treatability Study treatment area that are sampled quarterly, its analytical

results are presented in Section III of this quarterly report.

Tijeras Arroyo Groundwater Area of Concern

Nitrate has been identified as a COC in groundwater for the TAG AOC based on
exceedances of the EPA MCL in samples collected from monitoring wells completed in
the Perched Groundwater System and in the merging zone above the Regional Aquifer.
TCE has been identified as a COC for the Perched Groundwater System (NMED April
2004). No TCE concentrations in Regional Aquifer samples have exceeded the EPA
MCL. The EPA MCLs and State of New Mexico drinking water standards for TCE and
nitrate (as nitrogen) are 5 pg/L and 10 mg/L, respectively.

In May 2017, NMED HWB completed its review of the Current Conceptual Model and
Corrective Measures Evaluation Report for the TAG AOC (SNL/NM December 2016),
which was submitted to the NMED HWB on November 23, 2016 (DOE November 2016).
This report was submitted in accordance with NMED’s “Agreements and Proposed
Milestones” letter of April 14, 2016 (NMED April 2016). The subsequent disapproval
letter issued by the NMED HWB (NMED May 2017b) requested the inclusion of
additional information in a revised report. The Revised TAG Current Conceptual Model
and Corrective Measures Evaluation Report was then submitted to the NMED HWB on
February 13, 2018 (SNL/NM February 2018). The review cycle for NMED HWB is

ongoing.

During October - December 2019, groundwater samples were collected from seven
monitoring wells (TA2-W-19, TA2-W-26, TA2-W-28, TJA-2, TJIA-3, TJA-4, and TJA-7)
scheduled for quarterly sampling. Table I-2 presents the CY 2019 sampling frequency for
the TAG monitoring wells. sampling purposes. The analytical results for the TAG AOC
CY 2019 groundwater monitoring will be included in the SNL/NM CY 2019 AGMR,
which is scheduled for submittal to the NMED HWB in the summer of 2020.

Sites in Corrective Action Complete Regulatory Process

There are currently no SWMUSs or AOCs in the corrective action complete regulatory

process.
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Table I1-1
Solid Waste Management Units and Areas of Concern
Where Corrective Action is Not Complete

Solid Waste Management Units and Areas of Concern

Site Number Site Description
83 Long Sled Track
84 Gun Facilities
240 Short Sled Track
NA Tijeras Arroyo Groundwater Investigation (TAG AOC)
NA TA-V Groundwater Investigation (TAVG AOC)
NA Burn Site Groundwater Investigation (BSG AOC)
Notes
AOC = Area of Concern.
BSG = Burn Site Groundwater.
NA = Not applicable. A site number was not assigned.
TAG = Tijeras Arroyo Groundwater.
TA-V = Technical Area-V.

TAVG = Technical Area-V Groundwater.



Table 1-2

Groundwater Sampling and Analysis

Sampling Quarter of Lomation of Location of
Investigation Frequency Sampling A : Perchlorate Monitoring
Site in in nalytical Analytical Wells in Network
Results y
CY 2019 CY 2019 Results
TAVG AOC 2 Quarterly 1,2,3,4 AGMR NA LWDS-MW1, TAV-MW2,
TAV-MW4, TAV-MW7
TAV-MWS8, TAV-MW10,
TAV-MW11, TAV-MW12,
TAV-MW14, TAV-MW15,
TAV-MW16
Annually 2 AGMR NA AVN-1, LWDS-MW?2,
TAV-MW3, TAV-MWS5,
TAV-MW9, TAV-MW13
BSG AOC Semiannually 24 AGMR Section Il of ER CYN-MW4, CYN-MW?7,
Consolidated CYN-MWS8, CYN-MW9,
Quarterly Report CYN-MW10, CYN-MW11,
CYN-MW12, CYN-MW13,
CYN-MW14A, CYN-MW15
Quarterly 4 AGMR Section Il of ER CYN-MW16, CYN-MW17,
Consolidated CYN-MW18, CYN-MW19
Quarterly Report
TAG AOC b Quarterly 1,2,3,4 AGMR NA TA2-W-19, TA2-W-26,
TA2-W-28, TJA-2,
TJA-3, TJA-4,
TJA-7
Semiannually 1,3 AGMR NA TA1-W-06, TA2-W-01,
TA2-W-27, TJA-6
Annually 3 AGMR NA PGS-2, TA1-W-01,
TA1-W-02, TA1-W-03,
TA1-W-04, TA1-W-05,
TA1-W-08, TA2-NW1-595,
WYO-3

Notes:

2TAVG AOC monitoring network comprises 18 active wells: 17 wells are listed here; well TAV-MW6 currently is part of the Treatability
Study and follows a separate monitoring plan (see Section 2.1.2).
® Monitoring well WYO-4 was deleted from the sampling schedule in response to the August 2017 meeting with NMED HWB personnel.

AGMR = Annual Groundwater Monitoring Report.

AOC = Area of Concern.

AVN = Area-V (North) (acronym used for well identification only).

BSG = Burn Site Groundwater (Area of Concern).

CcYy = Calendar Year.

CYN = Canyons (Burn Site Groundwater Area of Concern; acronym used for well identification only).

ER = Environmental Restoration.

HWB = Hazardous Waste Bureau.

LWDS = Liquid waste disposal system (acronym used for well identification only).

MW = Monitoring well (acronym used for well identification only).

NA = Not applicable. No wells in the site network are currently being sampled and analyzed for perchlorate, or were not
sampled during this reporting period.

NMED = New Mexico Environment Department.

PGS = Parade Ground South (acronym used for well identification only).

TA1-W = Technical Area-I (Well) (acronym used for well identification only).

TA2-NW = Technical Area-ll (Northwest) (acronym used for well identification only).

TA2-W = Technical Area-ll (Well) (acronym used for well identification only).

TAG = Tijeras Arroyo Groundwater (Area of Concern).

TAV = Technical Area-V (acronym used for well identification only).

TAVG = Technical Area-V Groundwater (Area of Concern).

TJA = Tijeras Arroyo (acronym used for well identification only).

WYO = Wyoming (acronym used for well identification only).
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SECTION 11
PERCHLORATE SCREENING QUARTERLY GROUNDWATER MONITORING
REPORT, October - December 2019

Introduction

Section I'V.B of the Compliance Order on Consent (the Consent Order), between the

New Mexico Environment Department (NMED), the U.S. Department of Energy (DOE),
and Sandia National Laboratories, New Mexico (SNL/NM), effective on April 29, 2004,
stipulates that a select group of groundwater monitoring wells at SNL/NM be sampled for
perchlorate (NMED April 2004). This section of the Environmental Restoration Operations
(ER) Consolidated Quarterly Report (ER Quarterly Report) summarizes the perchlorate
screening groundwater monitoring completed during the October — December 2019
reporting period in response to the requirements of the Consent Order. The outline of this
report is based on the required elements of a “Periodic Monitoring Report” described in
Section X.D. of the Consent Order (NMED April 2004).

In November 2005, DOE/National Nuclear Security Administration (NNSA) and SNL/NM
personnel submitted a letter report on the status of perchlorate screening in groundwater at
SNL/NM monitoring wells (SNL/NM November 2005). The letter report summarized
previous correspondence and sampling results and outlined proposed future work to comply
with NMED Hazardous Waste Bureau (HWB) requirements for perchlorate screening of
groundwater. As specified in the letter report, quarterly reports are submitted for wells active
in the perchlorate screening monitoring well network.

Based on the NMED HWB response (NMED January 2006), DOE/NNSA and SNL/NM
personnel submit each quarterly report within 90 days following the quarter that the data
represent. In November 2008, DOE/NNSA and SNL/NM personnel received approval from
the NMED HWB to proceed to semiannual reporting (NMED November 2008); however,
upon further consideration, the NMED HWB once more required quarterly reporting
(NMED April 2009). This did not alter the previously negotiated frequency for monitoring
well CYN-MW6, an existing Burn Site Groundwater (BSG) Area of Concern (AOC)
monitoring well that has been under the sampling and reporting requirements of the Consent
Order since the well was installed, which remains at a semiannual frequency for sampling
and reporting. Due to declining water levels, CYN-MW6 has insufficient water to routinely
sample and the replacement monitoring well (CYN-MW15) was installed in December
2014; the negotiated semiannual sampling frequency transferred to the replacement well.
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In September 2011, DOE/NNSA and SNL/NM personnel requested an extension of the
submittal dates by one month for ER Quarterly Reports (SNL/NM September 2011). The
NMED HWB approved the request (NMED September 2011), which allows DOE/NNSA
and SNL/NM personnel to submit perchlorate quarterly reports within 120 days following
the quarter that the data represent.

This report is the forty-ninth perchlorate screening quarterly report submitted since the
November 2005 letter report (SNL/NM February 2006).

Groundwater at BSG AOC monitoring well CYN-MW15 was sampled semiannually for the
eleventh time during the reporting period; and wells CYN-MW16, CYN-MW17, CYN-
MW18, and CYN-MW19 were sampled for the first time during this reporting period
(Table II-1). The corresponding reporting will continue for as long as a well remains active
in the perchlorate screening monitoring well network, or unless otherwise negotiated with
the NMED.

Scope of Activities

This report provides October — December 2019 perchlorate screening groundwater
monitoring analytical results for wells CYN-MW15 through CYN-MW 19 (Figure II-1,
Table II-1). In accordance with the requirements of Table XI-1 of the Consent Order, a well
with four consecutive quarters of non-detects (NDs) for perchlorate at the screening
level/method detection limit (MDL) of 4 micrograms per liter (pg/L) is removed from the
requirement of continued monitoring for perchlorate. Data for numerous wells identified in
the Consent Order have satisfied this requirement; these wells have been removed from the
perchlorate screening program. Perchlorate results for these wells are not discussed in this
current report. Table II-2 lists the wells discussed in previous perchlorate screening reports.

SNL/NM personnel performed groundwater sampling for perchlorate at monitoring well
CYN-MWI15 in October 2019 and at wells CYN-MW 16 through CYN-MW19 in November
2019 (Table II-1). Groundwater sampling activities were conducted in accordance with
procedures outlined in the Burn Site Groundwater Monitoring, Mini-SAP for First Quarter,
Fiscal Year 2020 (SNL/NM September 2019) and Burn Site Groundwater Monitoring,
Mini-SAP for First Quarter, Fiscal Year 2020—ER Wells (SNL/NM November 2019).

As described in the Mini-Sampling and Analysis Plans (SAP), groundwater sampling was
performed in accordance with current SNL/NM Long-Term Stewardship Project Field
Operating Procedures (FOPs). A portable Bennett™" groundwater sampling system was
used to collect the groundwater samples. The sampling pump and tubing bundle were
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decontaminated prior to placement into each monitoring well in accordance with procedures
described in FOP 05-03, “Groundwater Monitoring Equipment Decontamination” (SNL/NM
January 2018a). Wells were purged a minimum of one saturated screen volume before
sampling in accordance with FOP 05-01, “Groundwater Monitoring Well Sampling

and Field Analytical Measurements” (SNL/NM January 2018b). Field water quality
measurements for turbidity, potential of hydrogen (pH), temperature, specific conductivity
(SC), oxidation-reduction potential (ORP), and dissolved oxygen (DO) were obtained from
the well prior to collecting the groundwater sample. Groundwater temperature, SC, ORP,
DO, and pH were measured with an In-Situ Incorporated Aqua TROLL® 600
Multiparameter water quality meter. Turbidity was measured with a HACH™ Model 2100Q
turbidity meter. Purging continued until four stable measurements for turbidity, pH,
temperature, and SC were obtained. Groundwater stability is considered acceptable when the
following parameters are achieved:

e Turbidity measurements are less than 5 nephelometric turbidity units, or within
10 percent for turbidity values greater than 5 nephelometric turbidity units.

e pH is within 0.1 units.
e Temperature is within 1.0 degree Celsius.
e SC is within 5 percent.

Field measurement logs documenting details of well purging and water quality
measurements have been submitted to the SNL/NM Customer Funded Record Center.

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

(EPA November 1999). Table II-3 provides the sample identification, Analysis
Request/Chain-of-Custody form number, and the associated groundwater investigation area.
The analytical report from GEL Laboratories, LLC, including certificates of analysis
(Appendix A), analytical methods, MDLs, practical quantitation limits, dates of analyses,
results of quality control analyses, and data validation findings (Appendix B), have been
submitted to the SNL/NM Customer Funded Record Center.

Regulatory Criteria
For a given monitoring well, four consecutive ND results using the screening level/MDL of

4 pg/L are considered by the NMED HWB as evidence of the absence of perchlorate, such
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that additional monitoring for perchlorate in that well is not required. If perchlorate is
detected using the screening level/MDL of 4 pg/L in a specific well, then monitoring will
continue at that well at a frequency negotiated with the NMED. The Consent Order (NMED
April 2004) also requires that detections equal to or greater than 4 pug/L be evaluated by
DOE/NNSA and SNL/NM personnel to determine the nature and extent of perchlorate
contamination and incorporate the results of this evaluation into a Corrective Measures
Evaluation (CME), based on a screening level/MDL of 4 pg/L. The Consent Order,

Section VIL.C, clarifies that the CME process will be initiated where there is a documented
release to the environment, and where corrective measures are necessary to protect human
health and the environment.

Burn Site Groundwater Area of Concern

In March 2007, NMED HWB sent a letter of approval, which required DOE/NNSA and
SNL/NM personnel to “determine the nature and extent of the contamination and complete a
CME for the perchlorate-impacted groundwater in the vicinity of CYN-MW6” (NMED
March 2007). As this was based solely on four quarters of monitoring results, DOE and
SNL/NM personnel submitted a letter to the NMED HWB in April 2007 (SNL/NM April
2007) recommending further characterization through continued quarterly monitoring of
monitoring well CYN-MW6 for an additional four quarters, ending in December 2007, to
ensure appropriate characterization of this well. In January 2008, DOE/NNSA and SNL/NM
personnel requested a meeting with the NMED HWB to discuss the need for continued
monitoring or additional characterization work and, potentially, a CME.

In preparation for discussing the perchlorate-impacted groundwater in the vicinity of
monitoring well CYN-MW6, and to show that the requirement “to determine the nature and
extent of contamination” (NMED March 2007) had been met, DOE/NNSA and SNL/NM
personnel provided supporting information to the NMED HWB (SNL/NM March 2008).
Perchlorate in surface soil has been characterized at several Solid Waste Management Units
in the study area (SNL/NM June 2006 and March 2008—Appendix C). Based on these data,
DOE/NNSA and SNL/NM personnel consider the nature and extent of perchlorate in
groundwater at the BSG AOC to be sufficiently characterized. Since 2004, groundwater
samples from four other monitoring wells in the vicinity of the BSG AOC have been
analyzed for perchlorate, including monitoring wells CYN-MW1D, CYN-MWS5,
CYN-MW7, and CYN-MW&. All wells were sampled for four quarters and all results were
ND for perchlorate (SNL/NM March 2008—Appendix D).

In accordance with the requirements of Section VI.K.1.b of the Consent Order (NMED

April 2004), a human health risk assessment has been performed to evaluate the
potential for adverse health effects from the concentrations of perchlorate detected
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in monitoring well CYN-MW6 groundwater samples. The maximum perchlorate
concentration to date of 8.93 pug/L was used in the risk assessment. The calculated hazard
quotient of 0.35 is less than the NMED HWB target level of a hazard index (the sum of all
hazard quotients) of 1.0 (NMED June 2006, SNL/NM March 2008—Appendix E). For
another point of comparison, NMED HWB risk assessment guidance lists a tap water
standard of 13.8 ug/L for perchlorate (NMED February 2019a); therefore, the historical
maximum concentration detected is 35 percent less than the NMED HWB tap water
standard.

Because perchlorate concentrations in samples from monitoring well CYN-MW6 have
exceeded the screening level, DOE/NNSA and SNL/NM personnel initiated a negotiation
process with the NMED HWB (SNL/NM March 2007) to determine the frequency of
continued monitoring. In November 2008, DOE/NNSA and SNL/NM personnel received
approval from the NMED HWB to proceed with semiannual monitoring of perchlorate in
monitoring well CYN-MW6 and proceed with semiannual reporting of all perchlorate
results (NMED November 2008). Upon further consideration, the NMED HWB once more
required that DOE/NNSA and SNL/NM personnel resume quarterly reporting of perchlorate
results with the exception of monitoring well CYN-MW6 (NMED April 2009). Due to
declining water levels, CYN-MW§6 has insufficient water to routinely sample and

was replaced; the last sample collected at CYN-MW6 was on October 15, 2012. The
replacement monitoring well (CYN-MW15) was installed in December 2014 and assumed
the negotiated semiannual monitoring frequency. Monitoring well CYN-MW 14A was also
installed in December 2014; this well was considered a new monitoring well that requires
quarterly sampling due to its deep screen interval.

In April 2009, NMED HWB sent a letter that required DOE/NNSA and SNL/NM personnel
to characterize the nature and extent of the perchlorate contamination in soil and
groundwater in the BSG AOC (NMED April 2009). A characterization work plan was
prepared and submitted to the NMED HWB (SNL/NM November 2009), approved by the
NMED HWB (NMED February 2010), and implemented in July 2010.

In January 2019, a Monitoring Well Installation Work Plan for the BSG AOC was submitted
to NMED HWB (SNL/NM January 2019) and subsequently approved by NMED HWB
(NMED February 2019b). The work plan proposed a minimum of four wells (CYN-MW16
through CYN-MW19) that will help define the extent of nitrate contamination in
groundwater and refine the potentiometric surface in the BSG AOC. These four new wells
were sampled for the first time during this reporting period and will be sampled for
perchlorate for a minimum of four quarters.
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Tijeras Arroyo Groundwater and Technical Area-V Groundwater Areas
of Concern

The April 2009 letter from the NMED HWB to DOE/NNSA and SNL/NM personnel was
not limited to the BSG AOC (NMED April 2009). The NMED HWB had also requested that
DOE/NNSA and SNL/NM personnel monitor perchlorate concentrations for a minimum of
four quarters at five monitoring wells in the Tijeras Arroyo Groundwater (TAG) AOC and at
four monitoring wells in the Technical Area-V Groundwater AOC. All nine wells from these
two AOCs have been sampled for four consecutive monitoring events with no perchlorate
detections being reported; therefore, these nine wells have been removed from the
perchlorate monitoring well network. A TAG monitoring well (TA2-SW1-320) was
damaged and was replaced by well, TA2-W-28 in December 2014. The replacement well
was installed for monitoring the same depth interval as damaged well TA2-SW1-320.
Because well TA2-SW1-320 was not one of the four TAG wells selected for perchlorate
sampling, replacement well TA2-W-28 does not require perchlorate sampling.

Monitoring Results

Table II-3 summarizes the details of samples collected from the five monitoring wells in the
October - December 2019 reporting period. Table I1-4 summarizes the current and historical
perchlorate results for these wells. Appendix A provides the analytical laboratory certificates
of analysis for the October — December 2019 perchlorate data. For the sixth time in eleven
sampling events (since December 2014), perchlorate was ND at the screening level/MDL of
4.0 pg/L in the October 2019 CYN-MW 15 environmental groundwater sample (Figure II-2).
The hydrograph for monitoring well CYN-MW 15 (Figure II-2) shows that the water table
elevation has been slightly decreasing over the past several years. Perchlorate was ND in the
November 2019 environmental groundwater samples from all four new wells CYN-MW 16
through CYN-MW19.

Table II-5 summarizes the stabilized water quality values measured immediately before
the groundwater samples were collected. The field water quality measurements include
turbidity, pH, temperature, SC, ORP, and DO.

The analytical data were reviewed and validated in accordance with Administrative
Operating Procedure 00-03, “Data Validation Procedure for Chemical and Radiochemical
Data,” (SNL/NM June 2017). No problems were identified with the analytical data that
resulted in qualification of the data as unusable. The data are acceptable and reported quality
control measures are adequate. Appendix B provides the data validation sample findings
summary sheets for the perchlorate data.
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No variances or nonconformances in perchlorate sampling field activities, or field conditions
from requirements in the groundwater monitoring Mini-SAPs (SNL/NM September 2019,
SNL/NM November 2019), were identified during the October - December 2019 sampling
activities except for turbidity measurements at CYN-MW15. The turbidity of the
groundwater during sampling of CYN-MW 15 (Table II-5) was much higher than historical
values. There was heavy construction equipment traffic near this well for several months
preceding sampling, and it is postulated that excessive vibrations from this equipment
caused the filter pack to settle and infiltrate the screen.

Summary and Conclusions

Based on analytical data presented in Table 11-4 and in previous reports, the following
statements can be made:

e The perchlorate concentrations for the groundwater samples from the four new
monitoring wells (CYN-MW16 through CYN-MW19) were all ND.

e The perchlorate concentration for the groundwater sample from monitoring well CYN-
MW15 for the October - December 2019 sampling event was ND. This is the sixth
sampling event (non-consecutive) that perchlorate was ND at this well since December
2014 (Figure II-2).

e Since June 2004 (the start of sampling as required by the Consent Order), perchlorate
was detected above the screening level/MDL (4 pg/L) in groundwater samples from only
one well (CYN-MW6) and its replacement well (CYN-MW15) in the perchlorate
monitoring well network.

e DOE/NNSA and SNL/NM personnel will continue semiannual monitoring of

perchlorate at monitoring well CYN-MW15 and quarterly monitoring of perchlorate at
monitoring wells CYN-MW 16 through CYN-MW19.
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Table 11-1
Current Perchlorate Screening Monitoring Well Network
October - December 2019

Number of Remaining
Well Date Sampled ansecm.ltive Numbe.r of Sar!\pling
ampling Sampling Equipment
Events® Events
CYN-MW15 11-Oct-19 11 TBDP Bennett™ Pump
CYN-MW16 20-Nov-19 1 3 Bennett™ Pump
CYN-MW17 19-Nov-19 1 3 Bennett™ Pump
CYN-MW18 19-Nov-19 1 3 Bennett™ Pump
CYN-MW19 18-Nov-19 1 3 Bennett™ Pump

Notes

2Includes this sampling event.

This well was installed as a replacement well for CYN-MW6. Because perchlorate concentrations in CYN-MW6 have exceeded the

screening level/MDL, DOE/NNSA, SNL/NM, and the NMED HWB have agreed to further characterization through continued
monitoring in the BSG AOC (NMED February 2010).

AOC = Area of Concern.
BSG = Burn Site Groundwater.

CYN = Canyons (Burn Site Groundwater Area of Concern).

DOE = U.S. Department of Energy.

HWB = Hazardous Waste Bureau.

MDL = Method detection limit.

MW = Monitoring well.

NMED = New Mexico Environment Department.
NNSA = National Nuclear Security Administration.

SNL/NM= Sandia National Laboratories, New Mexico.

TBD = To be determined.




Monitoring Wells Discussed in Previous Perchlorate Screening Reports

Table I1-2

Well
CCBA-MW1 MWL-MWA1
CCBA-MW2 MWL-MW7
CTF-MW1 MWL-MW8
CTF-MW2 MWL-MW9
CTF-MW3 NWTA3-MW?2
CYN-MW1D OBS-MW1
CYN-MWS5 OBS-MW2
CYN-MW6 OBS-MW3
CYN-MW7 SWTA3-MW4
CYN-MW8 TA1-W-03
CYN-MW9 TA1-W-06
CYN-MW10 TA1-W-08
CYN-MW11 TA2-W-01
CYN-MW12 TA2-W-27
CYN-MW14A TAV-MW11
LWDS-MW1 TAV-MW12
MRN-2 TAV-MW13
MRN-3D TAV-MW14
MWL-BWA1 TAV-MW15
MWL-BW2 TAV-MW16
Notes
BW = Background well.
CCBA = Coyote Canyon Blast Area.
CTF = Coyote Test Field.
CYN = Canyons (Burn Site Groundwater Area of Concern).
LWDS = Liquid waste disposal system.
MRN = Magazine Road North.
MW = Monitoring well.
MWL = Mixed Waste Landfill.
NWTA3 = Northwest Technical Area (-lll).
OBS = Old Burn Site.

SWTA3 = Southwest Technical Area (-lll).
TA1-W = Technical Area-1 (Well).

TA2-W = Technical Area-Il (Well).

TAV = Technical Area-V.



Table 11-3

Sample Details for October - December 2019 Perchlorate Sampling

Associated
Well Sa_n_lple_ AR/COC Groundwater
Identification Number R
Investigation
CYN-MW15 110529-004 620306 BSG AOC
111922-007
CYN-MW16 111923-004 620651 BSG AOC
CYN-MW17 111926-007 620652 BSG AOC
CYN-MW18 111929-007 620653 BSG AOC
CYN-MW19 111932-007 620654 BSG AOC
Notes
AOC = Area of Concern.
AR/COC = Analysis Request/Chain-of-Custody.
BSG = Burn Site Groundwater.
CYN = Canyons (Burn Site Groundwater Area of Concern).

MwW = Monitoring well.




Table 11-4
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring Well Network, October - December 2019

well Sample | AR/COC Sample Result MDL PQL MCL Laboratory | Validation | Analytical Comments
Date Number Number (ng/l) (ng/L) (ng/L) (ng/L) Qualifier? | Qualifier® Method®
Burn Site Groundwater Area of Concern
17-Dec-14 615941 096979-020 ND 4.0 12 NE U EPA 314.0
097842-020 ND 4.0 12 NE U EPA 314.0
11-Jun-15 | 616178 157823020 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
10-Nov-15 616396 098486-020 ND 4.0 12 NE U EPA 314.0
05-Apr-16 616862 099139-008 ND 4.0 12 NE U EPA 314.0
100705-004 4.09 4.0 12 NE ) EPA 314.0
100705-R04 3.98 0.25 1 NE SW846 6850
21-Oct-16 | 617385 55706004 4.18 4.0 12 NE J EPA 314.0 | Duplicate sample
CYN-MW15 100706-R04 4.01 0.25 1 NE SW846 6850 [ Duplicate sample
19-Aor-17 617823 102400-013 4.07 4.0 12 NE J EPA 314.0
P 102400-R13 3.19 0.10 0.4 NE Hh J- SW846 6850
103748-004 4.05 4.0 12 NE J EPA 314.0
13:0et17 | 618205 —roavasoo4 4.66 4.0 12 NE J EPA 314.0 | Duplicate sample
19-Apr-18 618667 105068-008 4.60 4.0 12 NE J EPA 314.0
106473-004 ND 4.0 12 NE U EPA 314.0
16-Oct-18 | 013208 —~om7a.004 4.04 4.0 12 NE J EPA 314.0 | Duplicate sample
17-Apr-19 619631 108030-008 ND 4.0 12 NE U EPA 314.0
11-Oct-19 620306 110529-004 ND 4.0 12 NE NU EPA 314.0
111922-007 ND 4.0 12 NE U EPA 314.0
CHN-MvIe 20-Naw1d | G2065] 111923-004 ND 4.0 12 NE U EPA 314.0 | Duplicate sample
CYN-MW17 19-Nov-19 620652 111926-007 ND 4.0 12 NE U EPA 314.0
CYN-MW18 19-Nov-19 620653 111929-007 ND 4.0 12 NE U EPA 314.0
CYN-MW19 18-Nov-19 620654 111932-007 ND 4.0 12 NE U EPA 314.0

Notes

2Laboratory Qualifier

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

= Analytical holding time was exceeded.

= Prep holding time exceeded.

= Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
= Results associated with a spike analysis that was outside control limits.

= Analyte is absent or below the MDL.

cCZ<«S T

bValidation Qualifier
If cell is blank, then all quality control samples meet acceptance criteria with respect to submitted samples.
J- = The associated numerical value is an estimated quantity with a suspected negative bias.



Table lI-4 (concluded)
Summary of Perchlorate Screening Analytical Results for the
Current Monitoring Well Network, October - December 2019

Notes (continued)

°Analytical Method
EPA 314.0: EPA, November 1999, “Perchlorate in Drinking Water Using lon Chromatography,” EPA 815/R-00-014 .
SW846 6850: EPA, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3rd ed., EPA, Washington, D.C.

% = Percent.
ng/L = Micrograms per liter.
AR/COC = Analysis Request/Chain-of-Custody.

CFR Code of Federal Regulations.
CYN = Canyons (Burn Site Groundwater Area of Concern).
EPA = U.S. Environmental Protection Agency.
MCL = Maximum contaminant level. Established by the EPA Primary Water Regulations (40 CFR 141.11, Subpart B) and subsequent
amendments or Title 20, Chapter 7, Part 1 of the New Mexico Administrative Code, incorporating 40 CFR 141.
MDL = Method detection limit. The minimum concentration that can be measured and reported with 99% confidence that the analyte is greater than zero; analyte is matrix-specific.
MW = Monitoring well.
ND = Non-detect (at MDL).
NE = Not established.

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



Table lI-5

Perchlorate Screening Groundwater Monitoring
Field Water Quality Measurements?, October - December 2019

Oxidation-

Temperature Specif_ic_ Reduction Turbidity Dissnlved Digsolved
Well Sample Date o Conductivity - pH Oxygen Oxygen
(°C) Potential (NTU) &
(umho/cm) (mV) (% Sat) (mg/L)
Burn Site Groundwater Area of Concern
CYN-MW15 11-Oct-19 16.58 1153.2 157.7 7.09 134 21.33 1.70
CYN-MW16 20-Nov-19 17.55 722.9 20.6 7.29 0.82 14.50 1.22
CYN-MW17 19-Nov-19 18.01 644.2 -41.3 7.10 1.06 15.50 1.24
CYN-MW18 19-Nov-19 17.62 785.3 90.4 6.85 20.0 11.16 0.92
CYN-MW19 18-Nov-19 16.01 686.3 92.6 7.43 0.72 77.71 6.73
Notes

2Field measurements obtained immediately before the groundwater sample was collected.

°C = Degrees Celsius.
% Sat = Percent saturation.
umho/cm = Micromho(s) per centimeter.

CYN
mg/L
mV
MW
NTU =

Canyons (Burn Site Groundwater Area of Concern).
Milligrams per liter.
Millivolt(s).
Monitoring well.
Nephelometric turbidity unit.

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




Appendix A
Analytical Laboratory Certificates of
Analysis for the Perchlorate Data
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ANBLYTIDAL EBLEciTY ASBDEI&ATCH: Isb)

PO Box 21987
Albuguergue, NM 87154
1-BBE-678.5447
www.againc.nel

Memorandum
Drate: Movember 14. 2019
T File
From- Mary Dondvan
Subject: Inorganic Diata Review and Validation — SNL
Site: BSG AOC
ARCOC: 620303 and 620306
SDG: 492859
Laboratory: GEL

ProjectTask: 195122.12.11.01
Analysis: General Chemistry

See the attached Diata Vahdation Worksheets for supporting documentation on the data review and
validation This validation was performed according to SNLNM SMO Procedure AOP 00-03 Rev 5.

Snmmary
Two samples were prepared and analyzed with accepted procedures using method EPA 353 2 (nitrate/nitnite) and
one sample was prepared and analyzed with accepted procedures using methed EPA 314 0 (perchlorate). Data were

reported for all required analytes. Problens were identified with the data package that resulted in the qualification of
data.

Mitrate MNitrite:
1. Samples 482859002 and -004 were analyzed at a 505 diletion: however, the PS and replicate analyses were
performed oo an vndiluted sanyple and considered a dissinular matnx. The associated results for samples
002 and -004 were detects and will be qualified JM51LEPL

Data are acceptable and reported QU 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 were propetly
presenved.

Calibration
All mitial and continming calibration met QC acceptance criteria.

Blamks



Mo target analytes were detected in the blanks.

Laboratory Control Sample (LCS)

Al T.CS acceptance criteria were met.

Matrix Spike and Matrix Spike Duphicare (M5/MSIH

ANNE/PS recoveries met QC acceptance ciiteria except as noted above in the Sunmnary section and as follows. The
PS %R was =125% for perchlorate. The associated sample resulf was non-detect and wall not be qualified.

It should be noted that the PS analysis for nifvate nitrite was perfoomed on an SNL sample of similar matoix
from another SDG.

Laboratory Eeplicate

The replicate analyzes met all QC acceptance critenia except as noted above m the Summary section.

It should be noted that the replicate analysis for nitrate/nitrite was performed on an SNL sample of ssular
amatrix from another SDG.

Detection Limits Dilutions

ANl detection limits were propetly reported and were comrectly adjusted for dilutions. The following
dilutions were performed due to high amovnts of target analyte present in the sampls.

Mitrate Witrite
Samples -002 and -004 were diluted 503

Other
No other specific issues that affect data guality were identified.

Eeviewed byv: Ellen McEntee Level: 1 Date: 117152019




Sample Findings Summary “ ‘

AR/COC: 620303, 620306 Page1ofl
Analytical Method Sample ID Analyte Name (CASH) Qualifier, RC
EPA 353.2
109234-003/CYN-MW13 Nitrogen, Mitrate/Nitrite (NO3ASN) 1, MS1,BP1
110528-003/CYN-MW15 Nitrogen, Nitrate/Nitrite (NO3ASN) 1, MS1,RP1

All other analyses met OC acceptance criteria; no further data should be gualified.




AMNALTTIOAL BUALITY

ANSOCISTES, (=0.

PO Box 21987
Albuguerque, MW 7154
1-BBE-67B.5447

waw, agalne,net

Memorandum
Drate: January 14, 2020
To: File
Fromy: Mary Donivan
Sulbyect: Inorganic Diara Review and Validation — SNL
Site: ER. Burn Site
ARCOC: 620651
SDG: 497109
Laboratory: GEL

ProjectTask: 176092.01.06
Analysis: General Chenustry

See the attached Diata Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNL/INM SMO Procedure AQP 00-03 Bev 5.

Summarv

Two samples were prepared and analyzed with accepted procedures nsing methods EPA 353 2 (nitrate/nitrite) and
EPA 314.0 (perchlorate) and one sample was prepared and analyzed nsing method FPA 9056A (anions by IC). Data
were reported for all required analvtes. Problems were identified with the data packaze that resulted in the
qualification of data.

Mitrate/'nitrite:

1. Samples 497109006 and -017 were analyzed at al 00X diluniom for netrate/‘nitrite; however, the MS and
replicate analyses were performed on an SNL sanwle from another SDG. zample 496802005 dituted 10X and
considered a dissimular matree. The associated result for samples -006 and -017 were detects and will be will
be gualified JASLEPL.

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

Holding Time: and Preservanon

The samples were prepared and analyzed within the preseribed holding times and were properly
preserved,

Calibraton
AT smutial and contimung calibration met QC acceptance criteria,

Blanks



Mo target analytes were detected in any of the blanks except as follows. Nitrate/nitrite was detected at
Zthe PQL in the ICE. a bracketing CCB and EB1. EB1 was submitted on ARCOC 620650 in another SDG
and associated with samples -006 and -017. The associated sample result for EB1 was qualified non-detect
due to ICEB/CCB contarmnation and was not be applied to any field sample results. The asseciated results
for samples -006 and 017 were detects =3X the ICB/CCE concentration and will not be qualified.

Chloride was detected at <the PQL in EB1. zample 497105006, submitted m ancther SDG and associated
with sample -007. The associated sample result was a detect >3X the EB concentration and will not be
qualified.

Laboratory Control Sample (T.0S)
ANT.CS acceptanice criteria were met.

Marrix Spike and Matrix Spike Duplicate (MS/AMSIN)

The MSPS met QC acceptance criteria except as noted above in the Summary sechion. It should be noted
that the parent samples for the MS for perchlorate and nitrate/nitrite were SNL samples from other SDiGs.
Mo data will be qualified.

Laberatory Eeplicate

The replicate analysis met all QC acceptance criteria except as noted above in the Sunmmary section. Tt
should be noted that the parent samyples for the duplicates for perchlorate and nitrate/nitrite were SWL
samples from other SDWGs. No data will be qualified.

Detection Limirs/ Dilutions

AN detection limits were properdy reported and correctly adjusted for difutions. The followmng ditotions
were performed due to elevated amounts of target analyte present in the samiples.

Anions:
Sample -007 was diluted 103 for chloride and sulfate.

HNitrate/nitrite:
Samyples -006 and -017 were diluted 10030

Other QC

EB1 was submitted with ARCOC 620650 1 another ST and was associated with samples on ARCOC
620651. Field duplicate pasrs were submitted with ARCOC 620651 for perchlomate and mitrate/nitrite,
There are no “recuired” review criteria for field duplicate analyzes comparability: no data will be
qualified as a result.

Mo other specific issues that affect data quality were identified.

Reviewed bv: Linda Thal Level: 1 Date: 01/17/2020




Sample Findings Summary

AR/COC: 620651 Page 1of 5
Analytical Method Sample 1D Analyte Name (CASH] Qualifier, RC

DOE EML HASL-300, U-02-RC
111922-012/ER-BSG-CYN- Uranium-235/236 (15117-95- 1, FRT
MW1E 1/13982-70-)

EPA353.2
111922-005/ER-BSG-CYN- Nitrogen, Nitrate/Nitrite (NO3ASN) 1, MS1,RP1
MW1E
111923-003/ER-BSG-CYN- Nitrogen, Nitrate/Nitrite (ND3ASN) 1, M51,RP1
MW 1E

EPA 900.0/5W846 9310
111922-011/ER-BSG-CYN- BETA (12587-47-2) 1, FR7
MW1E

EPA 901.1
111922-010/ER-BSG-CYN- Americium-241 (14596-10-2) BO, FR3
MW16
111922-010/ER-BSG-CYN- Cesium-137 (10045-97-3) BD, FR3
MW1E
111922-010/ER-BSG-CYN- Cobalt-60 (10198-40-0) BD, FR3
MWI1E
111922-010/ER-BSG-CYN- Potassium-40 (13966-00-2) BD, FR3
MW1E

EPA 906.0 Modified
111922-013/ER-BSG-CYN- Tritium (10028-17-8) BD, FR3
WW16

SW846 3005A /60208
111927-008/ER-BSG-CYN- Aluminum [7429-90-5) L1, MS1,RP1
AIWLE
111922-008/ER-BSG-CYN- Antimony (7440-36-0) Ly, MS1,RP1
MW1G
111922-008/ER-BSG-CYN- Arsenic (7440-38-2) 1, MS1,RP1
MW16
111922-008/ER-BSG-CYN- Barium (7440-33:3) 1, M51,RP1

MW16




AR/COC: 520651

Page 2 of 5

Analytical Method

Sample ID

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW1G

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW1G

111922-008/ER-BSG-CYN-
MW16

111927-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

111922-008/ER-BSG-CYN-
MW16

Analyte Name [CASH]

Berylliium (7440-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

Iron (7439-89-5)

Lead (7439-92-1)

Magnesium (7439-95-4)

Manganese (7439-56-5)

Molybdenum (7433-98-7)

Nickel [7440-02-0)

Patassium (9/7/7440)

Selenium (7782-49-2)

Silver (7440-22-4)

Sadium (7440-23-5)

Thallium (7440-28-0)

Vanadium (7440-62-2)

Qualifier, RC

I, MS1,RP1

L, M51,RP1

1, M51,RP1

W, MS1,RPL

I, MS1,RPL

D.002UJ,

B2,M51,RP1

1, MS1,RP1

W, MS1,RPL

J, MSLRP1L

&

CK3,M51,RP1

1, MS1,RP1

1, MS1,RP1

1, M51,RP1

1, M51,RP1

W, MS1,RPL

1, M51,RP1

LI, MS1,RPL

1, M51,RP1




AR/COC: 620651

Page3of 5

Analytical Method

Sample ID

1119232-008/ER-B5G-CYN-
MW1G

111922-D09/ER-BSG-CYN-
MW16

111922-009/ER-BSG-CYN-
nW1G

111922-009/ER-BSG-CYN-
MW16

111922-009/ER-BSG-CYN-
MW 1iG

111922-009/ER-BSG-CYN-
MW1G

111922-D09/ER-BSG-CYN-
MW16

111922-009/ER-BSG-CYN-
MW16

111922-009/ER-BSG-CYN-
W16

111922-009/ER-BSG-CYN-
MW1G

111922-009/ER-BSG-CYN-
MW1e

111922-009/ER-BSG-CYN-
MW16

111923-009/ER-BSG-CYN-
MW 16

111922-009/ER-BSG-CYN-
MW1G

111922-009/ER-BSG-CYN-
MW1c

111922-009/ER-BSG-CYN-
MW16

111922-009/ER-BSG-CYN-
MWl

111922-009/ER-BSG-CYN-
MWle

Analyte Name [CASH]

Zinc (7440-66-6)

Aluminum [7429-90-5)

Antimany (7440-36-0)

Arsenic (7440-38-2)

Barium (7440-38-3)

Beryllium (7440-41-7)

Cadmium (7440-43-9)

Calcium [7440-70-2)

Chromium (7430-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

iron (7439-89-6)

Lead (7439-92-1)

Magnesium (7439-95-4)

Manganese (7435-96-5)

Molybdenum (7439-98-7)

Nickel [7440-02-0)

Potassium (9/7/7440)

Cualifier, RC
UJ, Ms1,RP1
Ly,
I51,MS1,RP1

LI, MS1,RP1
1, MS1,RP1
1, M51,RP1
us,
IS1,MS1.RP1
L, M51,RP1
1, MS1,RP1
U,

151, M51,RP1
L, MS1,RP1
D.002Ul,

B2,M51,RP1

L,
I51,MS1,RP1
UJ, MS1,RP1
I-, 151, M51,RP1
I
CK3,151,M51,RP
1, M51,RP1

1-, I51,M531,RP1

I-, 151,M51,RP1




AR/COC: 620651 Page 4 of 5

Analytical Method Sample 10 Analyte Name [CASE) Qualifier, RC
111922-009/ER-BSG-CYN- Selenium (7782-45-2) 1, MS1,RP1
MWI16
111922-009/ER-BSG-CYN- Silver (7440-22-4) U1, MS1,RP1
MW16
111922-009/ER-BSG-CYN- Sodium (7440-23-5) 1-, 151, MS51,RP1
MW16
111927-D09/ER-BSG-CYN- Thallium [7440-28-0) L1, 51 RP1
MWI16
111922-009/ER-BSG-CYN- Vanadium [7440-62-2) 1-, 151, MS1,RP1
MWI1G
111922-009/ER-B5G-CYN- Finc (7440-66-6) 1, M51,RP1
MWI16

SWa46 3535A,/8015D

111922-003/ER-BSG-CYN- Diesel Range Organics (68334-30-5)  UI, M55
MW16
111923-001/ER-BSG-CYN- Diesel Range Organics (58334-30-5) U, M55
MW16

SWE46 3535A/83308
111922-002/ER-BSG-CYN- m-Nitrotoluene (95-08-1) U, 14
MW1G
111922-002/ER-BSG-CYN- Nitrobenzene [98-95-3) Ui, 14
MW16
111922-002/ER-BSG-CYN- o-Nitrotoluene (88-72-2) L, 14
MW16
111922-002/ER-BSG-CYN- PETN (78-11-5) LI, £3,M53
MWI16
111922-002/ER-BSG-CYN- p-Nitrotoluene (99-95-0) L, 14
MW16
111922-002/ER-BSG-CYN- Tetryl (479-45-8) R, L3
MW16

SW846 82608 DOE-AL
111921-001/ER-BSG-FB1 Acetone (67-64-1) L1, MS3
111921-001/ER-BSG-FB1 Methyl acetate (79-20-9) L, 14
111922-001/ER-BSG-CYN- Aretone (67-64-1) L, M53

MW16




AR/SCOC: 620651

PageSof 5

Analytical Method Sample ID Analyte Name (CAS#) Qualifier, RC
111922-001/ER-BSG-CYN- Methyl acetate (79-20-9) Ui, 14
MW16
111925-001/ER-BSG-TB4 Acetone (67-64-1) I-, M33
Methyl acetate (73-20-9) L, 14

111925-001/ER-BSG-TB4

All other analyzes met OC acceptance criteria; mo further data should be gualified.




BEalLyYTiDelL SLaLITY BESOCIMTES. 1m0

PO Box 21987
Albuguergue, MM 8715
1-BER-L78-5447

www.agdinc.net

Memorandum
Diate: Jammary 14, 2020
To: File
From: Mary Denivan
Subject Inorganic Diata Feview and Validation — SNL

Sate: ER. Buamn Site

ARCOC: 620652

SDG: 497022

Laboratory: GEL
Project'Task: 176092.01.06
Anabysis: General Chenustry

See the attached Data Validation Worlsheets for supporting documentation on the data review and
validation. This validation was performed according to SNLMNM SMO Procedure AOP 00-03 Rev 5.

Summary

One sample was prepared and analyzed with accepted procediues vpsing methods EPA 9036A (anions by IC), EFA
3532 (nitrate/nitrite) and EPA 314.0 (perchlorate). Diata were reported for all required analytes. Problems wers
identified with the data package that resulted in the qualification of data.
Anions:
1. TheMS and duplicate analyses were performed on an SNL DI water sample from another SDG. All
associated sample results were detects wall be gqualified JMS1,EP1 due to lack of matrix-specific accuracy
and precision data

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

Holding Time: and Preservation

The samples were prepared and analyzed withun the prescribed holding tmes and were properly
preserved.

Calibration
Al mnitial and contimung calibsation met QC scceptance critena.

Blanks



No target analytes were detected in any of the blanks except as follows. Nitrate/nitrite was detected at
“the PQL in the ICE and a bracketing CCB. The associated result for sample 497022005 was a detect =3X
the ICB/CCE concentration and will not be qualified.

Laboratory Control Sample (LCS)

AN TCS acceptance ciitenia were met.

Mamrix Spilke and Marrix Spike Duplicare (MSASD)

The MSPS met QC acceptance cuiteria except as noted above in the Sunwnary section It should be noted
that the parent samples for the MS were SNL samples of similar matrs froam other SDNGs. No data will be
qualified.

Laboratorv Replicate

The replicate analysis met all QC acceptance critenia except as noted above in the Summary section. Tt
shenld be noted that the parent samyples for the duplicates were SNL samwples of senular matre from other
SDiGs. No data will be qualified.

Detection Limits Dilutions

All detection limits were properly reported and cotvectly adjusted for difutions. The following diltions
were performed due to elevated amounts of target analvte present in the samples.

Anions:
Sample -006 was diluted 10X for chloride and sulfate.

Nitrate/nitrite:
Sanmple 003 was diluted 1030

Other QC
Mo other specific issues that affect data guality were identified.

Eeviewed byv: Tinda Thal Level: T Date: 01172020
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AR/COC: 620652 Fage 1of5
Analytical Method Sample ID Analyte Name (CASE) Qualifier, RC
DOE EML HASL-300, U-02-RC
111926-012/ER-B5G-CYN- Uranium-235/236 (15117-96- BD, FR3
MW17 1/13982-70-)
EPA 901.1
111926-010/ER-BSG-CYN- Americium-241 [14596-10-2) BD, FR3
MW1T
111926-010,/ER-B5G-CYN- Cesium-137 (10045-97-3) BD, FR3
MWI17
111926-010/ER-BSG-CYN- Cobalt-60 (10198-40-0) BD, FR3
MW7
111926-010/ER-B5G-CYN- Potassium-40 (13966-00-2) R Z2
MW17
EPA 906.0 Modified
111926-013/ER-B5G-CYN- Tritium (10028-17-8) BD, FR3
MWI17
SWE46 3005460206
111926-008/ER-BSG-CYN- Aluminum {7429-90-5) UJ, MS1,RP1
MW1T
111926-D08/ER-BSG-CYN- Antimony (7440-36-0) L, M51,RP1
MW17
111926-008/ER-BSG-CYN- Arsenic [7440-38-2) 1, M51,RP1
MW1T
111926-D08,/ER-BSG-CYN- Barium (7440-39-3) 1, M51,RP1
MW7
111926-008/ER-B5G-CYN- Beryilium (7440-41-7) UJ, M51,RP1
MW17
111926-008/ER-B5G-CYN- Cadmium (7440-43-9) UJ, MS1,RP1
MWL17
111926-008,/ER-BSG-CYN- Calcium (7440-70-2) 1, MS1,RP1
MWI1T
111926-008/ER-BSG-CYN- Chromium (7440-47-3) LI, MS1,RP1

MW17




AR/COC: 620652

Page 2 of 5

Analytical Method

Sample ID

111926-008/ER-B5G-CYM-
MW17

111926-008/ER-BSG-CYN-
MW17

111926-008/ER-BSG-CYN-
MWL1T

111926-008/ER-BSG-CYM-
MW7

111926-008/ER-BSG-CYN-
MWLT

111926-008/ER-BSG-CYN-
MW17

111926-008/ER-BSG-CYM-
MWLY

111926-008/ER-BSG-CYN-
MW17

111926-008/ER-BSG-CYN-
MWL7

111926-008/ER-BSG-CYN-
MW7

111926-008/ER-BSG-CYN-
hWLT

111926-008/ER-BSG-CYN-
MW17

111926-008/ER-BSG-CYM-
MWLT

111926-008/ER-BSG-CYN-
W17

111926-008/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYM-
WW17

111926-009/ER-BSG-CYN-
MWLT

111926-003/ER-BSG-CYN-
MW17

Analyte Name [CASH]

Cobalt (7440-48-4)

Copper (7440-50-8)

Iron (7439-89-6)

Lead (7439-92-1)

Magnesium [7439-25-4)

Manganese (7439-26-5)

Maolybdenum (7439-98-7)

Nickel (7440-02-0)

Paotassium (7440-08-7)

Selenium (F782-49-2)

Silver (7440-22-4)

Sodium (7440-23-5)

Thallium (7440-28-0)

Vanadium [7440-62-2)

Zinc (7440-66-6)

Alurminum [7423-90-5)

Antimory (7440-36-0)

Arsenic (7440-38-2)

Califier, RC

i, MS1,RP1

Ly, MS51,RP1

I, MS1,RP1

L), MS1,RP1

J, M51,RP1

1, MS1,RP1

1, MS1,RPL

1, M51,RP1

1, MS1,RP1

1, M51,RP1

LI, MS1,RP1

1, M51,RP1

UJ, MS1,RP1

U, MS1,RP1

1, M51,RP1

U, MS1,RP1

L1, M51,RP1

1, MS1,RPL
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Analytical Method

Sample ID

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MWI17

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW

111926-009/ER-BSG-CYN-
MW7

111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW17
111926-009/ER-BSG-CYN-
MW17
111926-009/ER-BSG-CYN-
hWI1T
111926-009/ER-BSG-CYN-
MW17

111926-009/ER-BSG-CYN-
MW7

111926-009/ER-BSG-CYN-
W17

111926-009/ER-BSG-CYN-
MWI1T

111926-009/ER-BSG-CYN-
MW7

111926-009/ER-BSG-CYN-
MWI7

Analyte Name (CASH)

Barium (7440-39-3)

Beryllium (7440-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

iron (7439-89-6)

Lead [7439-92-1)

Magnesium [7439-95-4)

Manganese (7439-26-5)

Molybdenum (7439-98-7)

Nickel (7440-02-0)

Potassium (7440-02-7)

Selenium (7782-49-2)

Silver (7440-22-4)

Sodium (7440-23-5)

Thallium (7440-28-0)

Qualifier, RC

1, MS1,RP1

Ul M51,RP1

LI, M51,RP1

1, Ms1,RP1

U, M51,RP1

1, M51,RP1

LU, M51,RP1L

1, MS1,RP1

LI, M51,RP1

1, M51,RP1

1, MS1,RP1

1, MS1,RP1

1, MS1,RP1

1, MS1,RP1

1, M51,RP1

Ul, MS1,RP1

1, M51,RP1

UJ, MS1,RP1
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Analytical Method

SWE46 3535480150

SW246 35354/8330B8

SW246 82608 DOE-AL

SWa46 90564

Sample ID

111926-009/ER-BSG-CYN-
W17

111926-009/ER-BSG-CYN-
WWLT

111926-003/ER-BSG-CYN-
MW7

111926-002/ER-BSG-CYM-
WWLT

111926-002/ER-BSG-CYN-
MW1T

111926-002/ER-BSG-CYN-
LT

111926-002/ER-BSG-CYN-
MWI17

111926-002/ER-BSG-CYN-
WIWLT

111926-002/ER-BSG-CYN-
WILT

111926-001/ER-BSG-CYN-
MW17

111926-001/ER-BSG-CYN-
MW7

111928-001/ER-BSG-TBE

111928-001/ER-BSG-TBE

111926-006/ER-BSG-CYN-
WWAFLT

111926-006/ER-BSG-CYN-
MWLT

111926-006/ER-BSG-CYN-
WIWWLT

111976-006/ER-BSG-CYN-
MWLT

Analyte Name (CAS#)

Vanadium (7440-52-2)

Zinc (7440-66-5)

Diesel Range Organics (68334-30-5)

m-Nitrotoluene (92-08-1)

Nitrobenzens (28-95-3)

o-Mitrotoluene (88-72-2)

PETM {78-11-5)

p-Nitrotoluene (29-29-0)

Tetryl (479-45-8)

Acetone (67-64-1)

Methyl acetate (79-20-9)

Acetone (67-64-1)

Methyl acetate (79-20-9)

Bromide (24959-67-9)

Chloride (16887-00-6)

Fluoride [162984-48-8)

Sulfate (14808-75-8)

Qualifier, RC

U1, MS1,RP1

LI, MS1,RP1

UJ, MS5

uJ, 14

ul, 14

UL, 14

L, C3,M53

ul, 14

L

¥

U1, M53

U, 14

UJ, MS3

L, 14

1, M31,RP1

J, MS1,RP1

1, M51,RP1

1, MS1,RP1




AR/COC: 620652 Page5of 5

Analytical Method Sample 1D Analyte Name (CAS#) Qualifier, RC

All other analyses met (1 acceptance criteria; no further data should be oualified.




AMHALYTIOAL BUALITY
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PO Box 21987
Albugueargue, MM B7 154
1-BEBB-67B-5447
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Memorandum
Dratte: January 24, 2020
Toc File
From: Mary Denivan
Subject: Inorganic Diata Feview and Validation — SNL

Site: ER. Burn Site

ARCOC: 620653

SDG: 497030

Laboratory: GEL
Project'Task: 176092.01.06
Analysis: General Chenusiry

See the attached Diata Validation Worksheets for supporting documentation on the data review and
validation. Tlus validation was performed according to SNL/MM SMO Procedure AOP 00-03 Fev 5.

Summary

Ume sample was prepared and analyzed with accepted procediwes psing methods EPA 9036A (anions by IC), EPA
353.2 (nitrate/'mitrite) and EPA 314.0 (perchlorate). Diata were reported for all required analytes. Problems were
wdentified with the data package that resulted in the qualification of data.
Anions:
1. The MS and duplicate analyses were performed on an SNL DI water sample from another SDG. All
associated sample results were detects wall be gqualified JLMS1LEP] due to lack of matrix-specific accuracy
and precision data

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

Holding Time: and Preservaton

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

Calibration
All mitial and contimung calibration met QC acceptance critena.

Blanks



No target analytes were detected in any of the blanks except as follows. Witrate/nitrite was detected at
Zthe POL in the ICE and a bracketing CCB. The associated result for sanyple 497030005 was a detect =5X
the ICB/CCE concentrations and will not be gqualified.

Laboratory Control Sample (LCS)

AT CE acceptance criteria Were met.

Matrix Spike and Martrit Spike Duplicate (MSMSD)

The MS/PS met QC acceptance crteria except as noted above in the Sunwnary section It should be noted
that the parent samples for the MS for perchlorate and nitrate/nitrite were SNL samples of stomlar matres
from other SDHGs. No data will be eualified.

Laboratorv Replicate

The replicate analyzis met all QU acceptance critenia except as noted above in the Summary section. Tt
shenld be noted that the parent sanwles for the duplicates for perchlorate and nitrate/nitrite wers SNL
samples of similar matrtx from other SDGs. Mo data will be qualified.

Detection Limits Dilnnons

Al detection limits were properly reported and comectly adjusted for difutions. The following dilutions
were performed due to elevated amounts of target analyte present in the samples.

Anions:
Samgple -006 was diluted 20X for chioride and sulfate.

Nitrate/nitrire:
Sample -003 was diluted 5050

Other QC
No other specific issues that affect data guality were identified.
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Analytical Method Sample 1D Analyte Name (CASH] Qualifier, RC

DOE ENML HASL-30:0, U-02-RC
111929-0132 /ER-B5G-CYN- Uranium-235/236 (15117-96- 1, FRT
MW1E 1/13982-70-)

EPA 900.0/5WE4G 9310
111929-011/ER-BSG-CY M- ALPHA (12587-96-1) |, FRY
MW1E

EPAS901.1
111929-010/ER-BSG-CYN- Americium-241 (14596-10-2) BED, FR3
MW18
111929-010/ER-B5G-CYN- Cesium-137 (10045-97-3) BD, FR3
MW1E
111929-010/ER-B5G-CYN- Cobalt-60 (10198-40-0) BD, FR3
MW18
111929-010/ER-BSG-CYN- Potassium-40 (13966-00-2) BD, FR3
MW18

EPA 906.0 Modified
1119729-013/ER-BSG-CYN- Tritium {10028-17-8) BD, FR3
MW18

SWE46 3005460208
111929-008/ER-BSG-CYN- Aluminum [7429-20-5) I, M51,RP1
NW1E
111929-008/ER-BSG-CYN- Antimony [7440-36-0) LU, MS1,RP1
MW13
111929-008/ER-BSG-CYN- Arsenic (7440-38-2) 1, M51,RP1
MW 13
111929-008/ER-BSG-CYN- Barium (7440-39-3) 1. MS1,RP1
MW18
111929-008/ER-BSG-CYN- Beryllium (7440-41-7) I, M51 RP1
MW18
111929-008/ER-BSG-CYN- Cadmium [7440-43-9) L, MS1.RP1

MW13




AR/COC: 620653
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Analytical Method

Sample ID

111929-008/ER-BSG-CYN-
MW18

111929-008/ER-B5G-CYN-
MWI1E

111928-008/ER-BSG-CYN-
MWI18

111920-008/ER-BSG-CYN-
WW1E

111929-008/ER-BSG-CYN-
MIW1E

111979-D08/ER-BSG-CYN-
MWI18

111929-008/ER-B5G-CYN-
MWI1E

111929-008/ER-BSG-CYN-
MW18

111929-008/ER-BSG-CYN-
MW1E

111979-D08/ER-BSG-CYN-
MW18

111929-008/ER-BSG-CYN-
MWI1E

111929-008/ER-BSG-CYN-
WWI18

111929-008/ER-BSG-CYN-
MWI1E

111929-008/ER-BSG-CYN-
MWL
111929-008/ER-BSG-CYN-
WW1E

111979-008/ER-BSG-CYN-
MWI1E

111929-008/ER-B5G-CYN-
MWI1E

111929-009/ER-B5G-CYN-
MWI18

Analyte Name (CAS#H)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

Iron (7439-85-6)

Lead (7439-92-1)

Magnesium (7439-95-4)

Manganese (7439-96-5)

Malybdenum [7439-98-7)

Nicke! (7440-02-0)

Potassium (7440-02-7)

Selenium (7782-42-2)

Silver (7440-22-4)

Sodium (7440-23-5)

Thallium (7440-28-0)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Aluminum (7429-90-5)

Qualifier, RC

1, MS1,RP1

L, MS1,RP1

1, M51,RP1

1, MS1,RP1

1, M51,RP1

Ul, MS51,RP1

1, M51,RP1

J_J

CK3,M51,RP1

1, M51,RP1

1, MS1,RP1

1, M51,RP1

1, M51,RP1

uI, MS1,RP1

1, M51,RP1

L1, MS1,RP1

UJ, MS1,RP1

LI, MS1,RP1

i,
1S1,MS1,RP1




AR/COC: 620653

Fage 3 of 2

Zample ID

111929-009/ER-BSG-CYN-
MWW LS

111929-009/ER-BSG-CYN-
MWW 1E
111929-009/ER-BSG-CYN-
MW 18

111929-009/ER-BSG-CYN-
W 1E

111929-009/ER-B5G-CYN-
MW 18

111929-009/ER-BSG-CYN-
MW L1E
111929-009/ER-BSG-CYN-
W18
111929-D09/ER-BSG-CYN-
MWW 1E
111929-009,/ER-B5G-CYN-
MWW 1E

111929-009/ER-BSG-CYN-
MW1E

111929-009/ER-BSG-CYN-
WW1E

111929-009/ER-BSG-CYN-
WW1E

111929-009/ER-BSG-CYN-
MW L1E

111929-009/ER-BSG-CYN-
MW 1E

111929-009/ER-BSG-CYN-
MW 1S
111929-009/ER-B5G-CYN-
MW 1E

111929-009/ER-B5G-CYN-
MW1E

Analyte Name (CASH)

Antimony (7440-36-0)

Arsenic (7440-38-2)

Barium (7440-39-3)

Beryllium (7440-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7240-50-8)

Iron (7439-89-6)

Lead (7438-92-1)

hagnesium (7439-95-4)

Manganese (7439-96-5)

Molybdenum (7432-238-7)

Nickel (7440-02-0)

Potassium (7440-08-7)

Selenium (7782-49-2)

Qualifier, RC

L, M51,RP1

1, MS1,RP1

1, MS1,RP1

I, 151,M51,RP1

LJ, M51,RP1

1, M51,RP1

ul,

151,M51,RP1

1, M51,RP1

J, MS1,RP1

I-, 151,MS1,RP1

L1, M51,RP1

J-, 151,M51,RP1

45
CK3,151,MS1R
FI

1, MS1,RP1

I-, 151,MS1,RP1

I, 151,M51,RP1

1, MS1,RP1
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Analytical Method sample 1D Analyte Mame (CASH) Cualifier, RC
111929-009/ER-B5G-CYN- Silver (7440-22-4) UJ, M51,RP1
MW18
111929-009/ER-BSG-CYN- Sodium (7440-23-5) I~ 151,MS1,RP1
MW18
111929-009/ER-BSG-CYN- Thallium (7440-28-0) LI, MS1,RP1
WW1s
111929-009/ER-B5G-CYN- Vanadium (7440-62-2) L,

MW13 151, MS31 RP1
111929-009/ER-BSG-CYN- Zinc (7440-66-6) 1J, M51,RP1
MW1E

SWE46 3535A/8015D

111929-003/ER-BSG-CYN- Diesel Range Organics (68334-30-5)  UI, MS5
MW18

SW846 3535A/83308
111929-002/ER-B5G-CYN- m-Nitrotoluene (98-08-1) Ul 14
MW18
111929-002/ER-BSG-CYN- Nitrobenzene (98-95-3) ul, 14
MW18
111929-002/ER-BSG-CYN- o-Nitrotoluene (88-72-2) Ui, 14
MW18
111929-002/ER-BSG-CYN- PETN (78-11-5) ul, C3,M53
MW18
111929-002/ER-BSG-CYN- p-Nitrotoluene {29-29-0) ul, 14
MW13
111929-002/ER-BSG-CYN- Tetryl (479-45-8) R, L3
Mw1a

SW846 82608 DOE-AL
111929-001/ER-BSG-CYN- 1,1,1-Trichloroethane [71-55-6) Ui, MS1,RP1
MW18
111929-001/ER-BSG-CYN- 1,1,2,2-Tetrachloroethane (79-34-5)  UJ, MS1,RP1
MW18
111929-001/ER-BSG-CYN- 1,1,2-Trichloroethane (79-00-5) L, MS1,RP1
MW18
111929-001/ER-BSG-CYN- 1,1-Dichloroethane (75-34-3) UJ, MS1,RP1

MW18
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Analytical Method

Sample ID

111979-001/ER-B5G-CYN-
MW1E

111929-001/ER-BSG-CYN-
MW18

111929-001/ER-BSG-CYN-
MW15

111929-D01/ER-BSG-CYN-
WW1E
111929-001/ER-B3G-CYN-
MW1E

111979-001/ER-BSG-CYN-
MW1E

111979-001/ER-BSG-CYN-
W1

111929-001/ER-BSG-CYN-
MW18E

111929-001/ER-BSG-CYN-
MIW1E

111979-001/ER-BSG-CYN-
WW1E

111929-001/ER-BSG-CYN-
MWI1E

111979-001/ER-B5G-CYN-
MW1E

111929-001/ER-BSG-CYN-
WMW1E

111929-001/ER-BSG-CYN-
W15

111929-001/ER-BSG-CYN-
MW1E

111929-001/ER-BSG-CYN-
WW1E

111929-001/ER-BSG-CYN-
MW1E

111929-D01/ER-BSG-CYN-
MW18

Analyte Name [CASH)

1,1-Dichloroethylene [75-35-4)

1,2 3-Trichlorobenzene (B7-61-6)

1,2 &-Trichlorobenzene (120-82-1)

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

12-8)

1,2-Dibromoethane (106-33-4)

1,2-Dichlorobenzene (95-50-1)

1,2-Dichloroethane (107-06-2)

1,2-Dichloropropane (78-87-5)

1,3-Dichlorobenzens [541-73-1)

1.4-Dichlorobenzene (106-46-7)

2-Butanone (78-93-3)

2-Hexanone (591-78-6)

4-Methyl-2-pentanone (108-10-1)

Acetone (67-64-1)

Benzene (71-43-2)

Bromochloromethane (74-97-5)

Bromodichloromethane (75-27-4)

Bromoform (75-25-2)

| Qualifier, RC

Ul, MS1,RP1

uJ, I15,MS1,RP1

U1, 15,MS1,RPL

UJ, MS1,RP1

U1, MS1,RP1

L, MS1,RP1

UJ, MS1,RP1

Ui, MS1,RP1

U, MS1,RP1

U1, MS1,RP1

UJ, MS1,RP1

W, MS1,RP1

U, MS1,RP1

Ui, MS1,RP1

UJ, MS1,RP1

W, MS1,RP1

J, MS1,RP1

UJ, MS1,RP1




AR/COC: 620653 Fage & of 9
Analytical Methaod Sample 1D Analyte Name [CASH) Qualifier, RC
111929-D01/ER-BSG-CYN- Bromomethane (74-83-9) UJ, MS1,RP1
MW18
111929-001/ER-BSG-CYN- Carbon disulfide (75-15-0) uj, M31 RP1
MW18
111929-001/ER-BSG-CYM- Carbon tetrachloride (56-23-5) uJ, M51,RP1
MW18
111929-001/ER-BSG-CYN- Chlorobenzene (108-90-7) UJ, MS1,RP1
MW 1E
111929-001/ER-BSG-CYN- Chloroethane (75-00-3) LI, MS1,RP1
MWW1E
111929-001/ER-BSG-CYN- chloroform (67-66-2) UJ, MS1RP1

MW1E

111929-001/ER-BSG-CYN-
MW 1E

1131929-001/ER-BSG-CYN-
MW1E

111929-001/ER-BSG-CYN-
MWW 1S

111929-001/ER-BSG-CYN-
MW1E

111929-001/ER-BSG-CYN-
MW LE
111929-001/ER-BSG-CYN-
MW 18

111929-001/ER-BSG-CYN-
WW1E

111929-001/ER-BSG-CYN-
MWW 18

111929-001/ER-BSG-CYN-
MW15

111929-001/ER-BSG-CYN-
MMWL1E

111929-001/ER-BSG-CYN-
MW 18

111929-001/ER-BSG-CYN-
MW 18

Chloromethane (74-87-3)

cis-1,2-Dichloroethylene (156-53-2)

cis-1,3-Dichloropropylene (10061-

01-5)

Cyclohexane (110-82-7)

Dibromochloromethane (124-48-1)

Dichlorodifluoromethane (75-71-8)

Ethylbenzene (100-41-4)

Isopropylbenzenes (98-82-8)

m,p-Xylenes (M/A)

Methyl acetate (79-20-9)

Methyloyclohexane (108-87-2)

Methylene chloride (75-09-2)

U, 15,M51,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

Ul, MS1,RP1

ul, MS1,RP1

UJ, M51,RP1

UJ, MS1,RP1

uJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1




AR/COC: 620653

Page 7 of 2

Analytical Method

Sample ID

111929-001/ER-BSG-CYN-
MW LE

111929-001/ER-BSG-CYN-
W18

111929-001/ER-BSG-CYN-
MW 18

111929-001/ER-BSG-CYN-
MWW1E

111929-001/ER-BSG-CYN-
MWL

111939-001/ER-BSG-CYN-
MW18

111929-001/ER-BSG-CYN-
MW 1E

111929-001/ER-BSG-CYN-
MWW 18

111929-001/ER-BSG-CYN-
WW1E

111929-D01/ER-BSG-CYN-
WWI1E

111929-001/ER-BSG-CYN-
MW1E

111939-001/ER-BSG-CYN-
WW1E

111931-001/ER-BSG-TBE
111931-001/ER-BSG-TBB
111931-001/ER-B3G-TBB
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBE

111931-001/ER-BSG-TEB

111931-001/ER-BSG-TBB

Analyte Name [CAS#)

o-Xylene (85-47-6)

Styrene (100-42-5)

tert-Butyl methyl ether (1634-04-4)

Tetrachloroethylene (127-18-4)

Toluene (108-38-3)

trans-1,2-Dichloroethylene (156-60-
5)

trans-1,3-Dichloropropylene
(10061-02-6)

Trichloroethylene (79-01-6)

Trichlorofluoromethane (75-69-4)

Trichlorotrifluoroethane (76-13-1)

Vinyl chioride (75-01-4)

¥ylenes {total) (1330-20-7)

1,1 1-Trichloroethane (71-55-6)
1,12, 2-Tetrachloroethane (79-34-5)
1,1, 2-Trichloroethane (79-00-5)
1,1-Dichloroethane [75-34-3)
1,1-Dichloroethylene [75-35-4)

1,2 3-Trichlorobenzene (87-61-6)
1,2 &-Trichlorobenzene (120-82-1)

1,2-Dibromo-3-chloropropane [96-
17-8)

1,2-Dibromoethane (106-23-4)

Qualifier, RC

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

Ul, M51,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

Ul, MS1,RP1

R, H1
R, H1

R, HL,I5
R, HLIS

R, H1

»

R, H1

£




AR/COC: 620653

FPage Bof3

Analytical Method

Sample ID
111931-001/ER-BSG-TBB
111931001 /ER-BSG-TEB
111931-001/ER-BSE-TBS
111931-001/ER-BSG-TBS
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBS
111931-001/ER-BSG-TBS
111931-D01/ER-BSG-TBB
111931-001/ER-BSG-TBE
111931-001/ER-BSG-TBS
111931-001/ER-BSE-TBS
111931-001/ER-B5G-TBB
111931-001/ER-B5SG-TBE
111931-001/ER-BSG-TBB
111931-D01/ER-BSG-TBE
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBE
111931-001/ER-BSG-TBB
111931-D01/ER-BSG-TBE
111931-001/ER-B5G-TBB
111931-001/ER-BSG-TBE

111931-001/ER-B5G-TBB

111931-001/ER-BSG-TEB
111931-001/ER-BSG-TBE
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBB

111931-001/ER-B5G-TBE

Analyte Name (CASH#)
1,2-Dichlorobenzene (95-50-1)
1,2-Dichloroethane [107-06-2)
1,2-Dichloropropane (78-87-5)
1,3-Dichlorobenzene (541-73-1)

1 4-Dichlorobenzene (106-46-7)
2-Butanone (78-93-3)
2-Hexanone (591-78-6)
&-Methyl-2-pentanone (108-10-1)
Acetone (67-64-1)

Benzene [71-43-2)
Bromochloromethane (74-97-5)
Bromodichloromethane [75-27-4)
Bromoform (75-25-2)
Bromomethane (74-83-9)

Carbon disulfide (75-15-0)

Carbon tetrachloride (56-23-5)
Chlorobenzene (108-90-7)
Chloroethane (75-00-3)
Chloroform (67-66-3)
Chloromethane (74-87-3)
ds-1,2-Dichloroethylene (156-59-2)

cis-1,3-Dichloropropylene (10061-
01-5)

Cydohexane (110-82-7)
Dibromochloromethane (124-48-1)
Dichlorodifluoromethane [75-71-8)
Ethylbenzene (100-41-4)
Isopropylbenzene (98-82-8)

m,p-Xylenes (WA}

Csalifier, RC
R, H1

R, H1

a

R, H1

R, H1

£

R, H1

R, H1

.-

R, H1

2

R, H1

I-, H1,c3

R, H1

£

a

R, H1
R, Hi

R, H1

o

R, Hi

o

R, H1

o

R, H1

£

R, H1

&

R, H1

i

R, HLI5

R, H1

o

R, H1

&

R, H1

o

R, H1

2

R,H1

£

R, H1

R, H1

&)

R, H1

L
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Paged of 2

Analytical Method

SWa46 90564

Sample ID
111931-001/ER-B5G-TBB
111931-001/ER-BSG-TBE
111931-001/ER-B5-TBE
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TBB
111931-001/ER-B5SG-TES
111931-001/ER-B5SG-TBE
111931-001/ER-BSG-TBB

111931-001/ER-BSG-TBB

111931-D01/ER-BSG-TBE

111931-001/ER-BSG-TBE
111931-001/ER-BSG-TBB
111931-001/ER-BSG-TB8
111931-001/ER-BSG-TBB

111931-001/ER-BSG-TBB

111929-006/ER-BSG-CYN-
WWWLE

111929-006/ER-BSG-CYN-
MW 1E

111929-006/ER-BSG-CYN-
MWW 18

111929-006/ER-BSG-CYN-
WWWLE

Analyte Name |[CAS#H]

Wethyl acetate (79-20-9)

Methyloyclohexane (108-87-2)

Methylene chloride (75-08-2)

o-Xylene (295-47-6)

Styrene (100-42-5)

tert-Butyl methyl ether (1634-04-4)

Tetrachloroethylene (127-18-4)

Toluene (108-88-3)

trans-1,2-Dichloroethylene [ 156-60-

5

trans-1,3-Dichloropropylens

(10061-02-6)

Trichloroethylene (79-01-6)
Trichloroflucromethane (75-69-4)

Trichlorotrifluoroethane (76-13-1)

Vinyl chloride (75-01-4)

Xylenes (total) (1330-20-7)

Bromide (24953-67-9)

Chloride (16887-00-6)

Fluoride (16984-48-8)

Sulfate (14808-75-8)

All other analyses met OC acceptance criteria; no further data should be gualified.

Qualifier, RC
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1

R, H1

R, H1

R, H1
R, H1
R, H1
R, H1

R, H1

I, MS1,RP1

1, MS1,RP1

§, M51,RP1

J, MS1,RP1
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ANSOCISTES, (=

PO Box 21987
Albuguergue, MM B7 154
1-BBB-678.5447

www.agalnc.net

Memorandum
Drate: January 24, 2020
To: File
From: Mary Donivan
Subyject: Inorganic Data FReview and Validation — SNL
Site: ER. Buin Site
ARCOC: 620654
SDG: 496802
Laboratory: GEL

Project/Task: 176092.01.06
Analysis: General Chenustry

See the attached Diata Validation Worksheets for sepporting decumentation on the data review and
validation. This validation was performed according to SNL/NM SMO Procedure AOP 00-03 Fev 5.

Sumnary

(e sanyple was prepared and analyzed with accepted procedures nsing methods EPA 90356A (anions by IC), EFA
3532 (nitrate/nitrite) and EPA 314.0 (perchlomate). Diata were reported for all required analytes. Problems were
identified with the data package that resulted in the gualification of data.
Anicms:
1. The MS and duplicate analvses were performed on an SNL DI water sample from another SDG. All
assoriated sample results were detects will be qualified JAIST,RP] due fo lack of matrix-specific accuracy
and precision data.

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

Holding Times and Preservadon

The samples were prepared and analyzed withun the prescribed holding fimes and were propetly
preserved.

Calibration
All mitial and contimung calibration met QC acceptance criteria.

Blanks



Mo target analytes were detected m any of the blanks except as follows. Nitrate/nitrite was detected at
“the POL i the ICE and bracketing CCBs. The associated result for sanple 496802003 was a detect =3X
the ICB/CCE concentration and will not be qualified.

Laboratory Control Sample (LCS)

ANTCS acceptance criteria wers met.

Aarrix Spike and Martrix Spike Duplicare (M5/MSI)

The M5/PS met QC acceptance criteria except as noted above in the Sunwmary section

Laboratorv Eeplicate

The replicate analysis met all QC acceptance crifena except as noted above in the Summary section

Detection Limits Dilutions

ANl detection linuts were properly reported and correctly adjusted for ditutions. The following dilutions
were performed due to elevated amounts of target analyvie present in the samples.

Anions:
Sample -006 was diluted 10X for chloride and solfate.

Mitrate/nitrite:
Sample -003 was diluted 103

Oiher QC
Mo other specific 1ssues that affect data spuality were identified.

Beviewed by: Linds Thal Level: 1 Date: OL/27/2020




Sample Findings Summary

AR/COC: 620654 Page 1of9
Analytical Method Sample 1D Analyte Name (CAS#) Qualifier, RC

DOE EML HASL-300, U-02-RC
111932-012/ER-BSG-CYN- Uranium-235/236 (15117-96- 1, FR7
MW19 1/13882-70-)

EPA 900.0/SW846 9310
111932-011/ER-BSG-CYN- ALPHA (12587-46-1) ), FR7
MW19
111932-011/ER-BSG-CYN- BETA (12587-47-2) 1, FR7
MW19

EPA 901.1
111932-010/ER-BSG-CYN- Americium-241 (14596-10-2) 80, FR3
MW19
111932-D10/ER-BSG-CYN- Cesium-137 (10045-97-3) 8D, FR3
MW19
111932-010/ER-BSG-CYN- Cobalt-60 (10198-40-0) 8D, FR3
MW19
111932-010/ER-BSG-CYN- Potassium-40 (13966-00-2) R 22
MW19

EPA 906.0 Modified
111932-013/ER-BSG-CYN- Tritium (10028-17-8) 8D, FR3
MW19

SW846 3005A/60208
111932-008/ER-BSG-CYN- Aluminum (7429-90-5) UJ, MS1,RP1
MW19
111932-D08/ER-BSG-CYN- Antimony |{7440-36-0) U, M51,RP1
MW19
111932-D08/ER-BSG-CYN- Arsenic (7440-38-2) UJ, M51,RP1
MW19
111932-008/ER-BSG-CYN- Barium (7440-39-3) J, MS1,RPL
MW19
111932-008/ER-BSG-CYN- Beryllium (7440-41-7) U, M51,RP1

MW19




AR/COC: 620654

Page 2 of 9

Analytical Method

Sample ID

111932-008/ER-BSG-CYN-
MW13

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BEG-CYN-
MW19

111932-008/ER-BSG-CYN-
MWig

111232-008/ER-BSGLCYN-
MW1g

111932-008/ER-BSG-CYN-
MWwi1g

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BSG-CYN-
hMW19

111937-D0B/ER-BSG-CYN-
hMW19

111932-008/ER-BSG-CYN-
MW1g

111932-008/ER-BSG-CYN-
hMW1g

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BSG-CYN-
MW19

111932-008/ER-BSG-CYN-
hMW19

111932-008/ER-B5G-CYN-
MWI1g

111932-008/ER-BSG-CYN-
hMW19

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

Iron (7439-89-6)

Lead (7439-92-1)

Magnesiurm (7439-95-4)

Manganese (7435%-96-5)

Molybdenum (7439-98-7)

Nickel (7440-02-0)

Potassium (7440-09-7)

Selenium (7782-49-2)

Silver (7440-22-4)

Sodium [7440-23-5)

Thallium (7440-28-0)

Vanadium (7440-62-2)

Zinc (7440-66-6)

Qualifier, RC

UJ, M51,RP1

1, MS1,RP1

U, MS1,RP1

U, MS1,RP1

J, M51,RP1

1, M51,RP1

U, MS1,RP1

1, M51,RP1

J-.l'

CK3,MS1 RP1

1, M51,RP1

Ul, MS1,RP1

1, M51,RP1

1, M5S1,RP1

Ul, MS1,RPL

1, MS1,RP1

uJ, M51,RP1

1, M51,RP1

UJ, MS1,RP1




AR/COC: 620654

Page 3 of 9

Analytical Method

Sample D

111932-005/ER-BSG-CYN-
W19

111932-D09/ER-BSG-CYN-
MWW19

111932-003/ER-BSG-CYN-
MW1s

111932-009/ER-BSG-CYN-
MW19

111932-009/ER-BSG-CYN-
MW19

1311932-009/ER-BSG-CYN-
MW19

111932-009/ER-BSG-CYN-
MW1g

111932-009/ER-BSG-CYN-
MA19

111932-009/ER-BSG-CYN-
MW1g

111932-009/ER-BSG-CYN-
MW19

111932-009/ER-BSG-CYN-
MWW19

111932-009/ER-BSG-CYN-
MW1g

111932-009/ER-BSG-CYN-
MW15

111932-005/ER-BSG-CYN-
MW19

111932-D09/ER-BSG-CYN-
MW1s

111932-009/ER-BSG-CYN-
MWI19
111932-009/ER-BSG-CYN-
MwWw1g

111932-D09/ER-BSG-CYN-
MW1g

Analyte Name [CASH)

Aluminum (7422-90-5)

Antimony (7440-36-0)

Arsenic (7440-38-2)

Barium (7440-33-3)

Beryllium (7440-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

Copper (7440-50-8)

Iron (7439-89-6)

Lead (7438-92-1)

Magnesium (7439-95-4)

hManganese (743%-96-5)

Molybdenum [7439-98-7)

Nickel (7440-02-0)

Potassium (7440-02-7)

Selenium (7782-49-2)

Qualifier, RC

Ui, M51,RP1

UJ, MS1,RP1

UJ, MS1,RP1

J, MS1,RP1

UJ, MS1,RP1

U, MS1,RP1

1, M51,RP1

U, MS1,RP1

UJ, MS1,RP1L

J, MS1,RP1

uJ, MS1,RP1

ul, M51,RP1

J, MS1,RP1

K

CK3,M51 RP1

J, MS1,RP1

UJ, MS1,RP1

1, M51,RP1

J, MS1,RP1




ARSCOC: 620654 Page 4 of 9

Analytical Method Sample D Analyte Mame [CASH) Qualifier, RC
111932-009/ER-BSG-CYN- Silver (7440-22-4) L1, MIS1 RPL
MW129
111932-009/ER-BSG-CYN- Sodium (7440-23-5) 1, MS1,RP1
W19
111932-009/ER-BSG-CYN-  Thallium (7440-28-0) UJ, MS1,RP1
MW12
111932-009/ER-BSG-CYN-  Vanadium (7440-62-2) J, M51,RP1
MW19
111932-009/ER-BSG-CYN- Zinc (7440-66-6) Ul, M51,RP1
MW12

SWE46 3535A,/8015D
111932-003/ER-BSG-CYN- Diesel Range Organics (68334-30-5) L), MS5
MW19

SWE46 3535A/83308
111932-002/ER-BSG-CYN- m-Mitrotoluene (99-08-1) w4
MWI19
111932-002/ER-BSG-CYN- Nitrobenzene (98-95-3) i 14
MWI19
111932-002/ER-BSG-CYN- o-Nitrotoluene (88-72-2) g4
MW19
111932-002/ER-BSG-CYN- PETN (78-11-5) LI, C3, M53
MWI19
111932-002/ER-BSG-CYN- p-Nitrotoluene (29-99-0) Ui 14
MWI19
111932-002/ER-BSG-CYN- Tetryl (472-45-8) R, L3
MW19

SWEd6 82608 DOE-AL
111932-001/ER-BSG-CYN- 1,1, 1-Trichloroethane (71-55-6) Uy, M51,RP1
MWI19
111932-001/ER-BSG-CYN- 1,1,2,2-Tetrachloroethane (79-34-5) L), MS1,RPL
MW19
111932-001/ER-BSG-CYN- 1,1,2-Trichloroethane (79-00-5) I, MS1,RP1
MW1g8
111932-001/ER-B5SG-CYN- 1,1-Dichloroethane (75-34-3) L, M31,RPL

MW19
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Analytical Method

Sample 1D

111932-001/ER-BSG-CYN-
MW1S

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW1S

111932 O0L/ER BSG CYN
MW19

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW1g

111932-001/ER-BSG-CYN-
MW1g

111932-001/ER-BSG-CYN-
hMW18

111932-001/ER-BSG-CYN-
MW18

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW19
111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW18

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW19

111932-001/ER-BSG-CYN-
MW1s

Analyte Name (CASH)

1,1-Dichloroethylene (75-35-4)

1,2,3-Trichlorobenzene |(87-61-6)

1,2 4-Trichlorobenzene (120-82-1)

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

12-8)

1,2 Dibromocthanc (106 23 4)

1,2-Dichlorobenzene (95-50-1)

1,2-Dichloroethane (107-06-2)

1,2-Dichloropropane (78-87-5)

1,3-Dichlorobenzene (541-73-1)

1,4-Dichlorcbenzene (106-46-7)

Z-Butanone (78-93-3)

2-Hexanone (591-78-6)

4-Methyl-2-pentanone (108-10-1)

Acetone [67-64-1)

Benzene (71-43-2)

Bromochloromethane (74-97-5)

EBromadichloromethane (75-27-4)

Bromaform [75-25-2)

Oualifier, RC

UJ, MS1,RP1

UJ, I5,M51,RP1

ul, I5,M51,RP1

uJ, MS1,RP1

U, MS1,nr1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

ul, M51,RP1

UJ, MS1,RP1

UJ, M51,RP1

UJ, M51,RP1

UJ, M51,RP1

uJ, M51,RP1

ul, MS1,RP1

UJ, M51,RP1

UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method Sample ID Analyte Name [CAS#H) Qualifier, RC
111932 -001/ER-BSG-CYN- Bromomethane (74-83-9) Ul MS1,RPL
MW19
111932 -001/ER-BSG-CYN- Carbon disulfide (75-15-0) ul, MS1,RP1
MwW19
111932-001/ER-BSG-CYN- Carbon tetrachloride (56-23-5) uJ, M51 RP1
MW19
111932-001/ER-B5G-CYN- Chlorobenzene [108-20-7) U, MS1,RPL
W19
111232-001/ER-BSG-CYN- Chloroethane (75-00-3) ul, M51 RP1
W19
111932 -001/ER-B5G-CYN- Chloroform (67-66-3) Ul MS1,RPL
WMW19
111932-001/ER-B5G-CYN- Chloromethane [74-87-3) U, I5,MS1,RP1
MW19
111932-001/ER-BSG-CYN- cis-1, 2-Dichloroethylene (156-59-2) U, M51,RP1
MW1g
111232-001/ER-BSG-CYN- cis-1,3-Dichloropropylens (10061- 11, MS1,RP1
W19 01-5)
111932-001/ER-BSG-CYN- Cyclohexane (110-82-7) Ui, M51,RP1
MW19
111932-001,/ER-BSG-CYN- Dibromochloromethane (124-48-1) U, M51,RP1
W19
111932-001/ER-BSG-CYN- Dichlorodifiuoromethane (75-71-8) W, M51,RP1
MwW19
111932 -001/ER-BSG-CYN- Ethylbenzene (100-41-4) UJ, MS1,RP1
MW19
111932-001/ER-BSG-CYN- Isopropylbenzene (28-82-8) L, M51. RP1
W19
111932001 /ER-BSG-CYN- m, p-Kylenes (M/A] U, M51,RP1
W19
111932-001/ER-BSG-CYN- Methyl acetate [79-20-9) U, M51,RP1
WiWig
111932-001/ER-BSG-CYN- Methylcyclohexane (108-87-2) U, MSLRPL
MW19
111932 -001/ER-BSG-CYN- Methylene chloride (75-02-2) L, M51,RP1

MW18
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Analytical Method Sample 1D Analyte Name [CASH] Qualifier, RC
111932-001/ER-BSG-CYN- o-Nylene (85-47-6) UL, M51.RP1
MW19
111932-001/ER-BSG-CYN- Styrene (100-42-5) Ul, M51.RP1
MW19
111932-001/ER-B5G-CYN- tert-Butyl methyl ether [1634-04-4) L, MS1,RF1
MW19
111932-001/ER-BSG-CYN- Tetrachloroethylene (127-18-4) ul, MS1,RP1
MW12
111932-001/ER-BSG-CYN- Toluene (108-B8-3) Ul MS1RP1
MwWwig
111932-001/ER-BSG-CYN- trans-1,2-Dichloroethylene (156-60-  UJ, MS1,RP1L
MW1g 5)
111932-001/ER-BSG-CYN- trans-1,3-Dichloropropylens U, M51,RP1
MW19 (10061-02-6)
111932-001/ER-BSG-CYN- Trichloroethylene (79-01-6) uJ, M51,RP1
MW19
111532-001/ER-BSG-CYN- Trichloroflucromethane (75-63-4) U, MiS1,RP1
MW19
111932-001/ER-BSG-CYN- Trichlorotrifluoroethane (76-13-1) U, M51,BP1
MW19
111932-001/ER-BSG-CYN- vinyl chloride (75-01-4) U, M51.RP1
MWwi1g
111932-001/ER-BSG-CYN- Xylenes (total] (1330-20-7) Ul, M51.RP1
MW19
111934-001/ER-BSG-TB1D 1,1,1-Trichloroethane [71-55-5) B H1

111934-001/ER-B5G-TE10 1,1,2,2-Tetrachloroethane (79-34-5) R, H1

111934-001/ER-BSG-TB10 1,1,2-Trichloroethane (79-00-5) R, H1
111934-001/ER-BSG-TB10 1,1-Dichloroethane (75-34-3) R, H1
111934-001/ER-BSG-TB10 1,1-Dichloroethylene (75-35-4) R, H1

111934-001/ER-BSG-TB10 1,2,3-Trichlorobenzene (87-61-6) R, HL,I5
111934-001/ER-BSG-TB10 1,2, 4-Trichlorobenzene (120-82-1) R, HL,I5

111934-001/ER-BSG-TB10 1,2-Dibromo-3-chloropropane (96- R, H1
17-8)

111934-001/ER-BSG-TB10 1,2-Dibromoethane (106-93-4) R, H1

¥
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Sample ID
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB1D
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB1D
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-B5G-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10
111934-001/ER-BSG-TB10

111934-001/ER-B5G-TB10

111934-001/ER-B5G-TB10
111934-001/ER-B5G-TB10
111934-001/ER-BSG-TB10
111934-001/ER-B5G-TB10
111934-001/ER-BSG-TB1O

111934-001/ER-B5G-TB10

Analyte Name (CAS#]

1,2-Dichlorobenzene (35-50-1)
1,2-Dichloroethane (107-06-2)
1,2-Dichloropropane (78-87-5)
1,3-Dichlorohenzene (341-73-1)

1,4-Dichlorobenzens (106-46-T)

2-Butanones (78-23-3)

2-Hexanone (591-78-6)

A-Methyl-2-pentancne (108-10-1)

Acetone (67-64-1)

Benzens (71-43-2)

Bromochloromethane (74-97-5)

Bromodichloromethane (75-27-4)

Bromoform [75-25-2)
Bromomethane (74-83-9)

Carbon disulfide (75-15-0)

Carbon tetrachloride [56-23-5)

Chlorobenzene (108-30-7)
Chlorosthane (75-00-3)
Chloroform (67-66-3)

Chloromethane (74-87-3)

cis-1,2-Dichloroethylene [156-59-2)

cis-1,3-Dichloropropylene (10061-

01-5)

Cyclohexane (110-82-7)

Dibromochloromethane (124-48-1)

Dichlorodifluoromethane (75-71-8)

Ethylbenzene (100-41-4)
Isopropylbenzene (98-82-8)

m,p-Xylenss (NFA)

Oualifier, RC
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
¥, H1,C3
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1
R, H1,15
R, H1

R, H1

R, H1
R, H1
R, H1
R, H1
R, H1

R, H1
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Analytical Method

S\WE46 90564

| SamplelD

111934-001/ER-BSG-TB10
111934-001/ER-BSG-TE1D
111934-001/ER-BSG-TB1D
111934-001/ER-BSG-TBLD
111934-001/ER-BSG-TB10O
111934-001/ER-BSG-TB1D
111934-001/ER-BSG-TB1D
111934-D01/ER-BSG-TBLOD

111934-001/ER-BSG-TB10

111934-001/ER-BSG-TB10O

111934-001/ER-BSG-TB10
111934-001/ER-B5G-TB10
111934-001/ER-B5G-TB10
111934-001/ER-BSG-TB10

111934-001/ER-B5G-TB10D

111932-006/ER-BSG-CYN-
W19

111937-006/ER-BSG-CYN-
MW19

111932-006/ER-BSG-CYN-
MWw1g

111932-006/ER-BSG-CYN-
hMWI19

Analyte Name (CASH)

Methyl acetate (79-20-9]
Methyioyclohexane (108-87-2)
Methylene chloride (75-09-2)
o-Xylene (25-47-6)

Styrene (100-42-5)

tert-Butyl methyl ether (1634-04-4)
Tetrachloroethylens (127-18-4)
Toluene (108-88-3)

trans-1,2-Dichloroethylene (156-60-
5)

trans-1,3-Dichloropropylens
(10061-02-6)

Trichloroethylens (79-01-6)
Trichlorafluoromethane (75-68-4)
Trichlorotrifluoroethane [76-13-1)
Vinyl chloride (75-01-4)

Xylenes (total) (1330-20-7)

Bromide (24959-67-3)

Chloride (16887-00-6)

Fluoride (16984-48-8)

Sulfate [14808-79-8)

All other analvses met OC acceptance criteria: mo further data should be gualified.

Cualifier, RC
R, H1
R, H1
R H1
R, H1
R, H1
R, H1
R, H1
R, H1

R, H1

R, H1

R, H1
R, H1
R, H1
R, H1

R, H1

J, M51,RP1

1, M51,RP1

1, MS1,RP1

1, MS1,RP1




SECTION III
TABLE OF CONTENTS

TECHNICAL AREA-V IN-SITU BIOREMEDIATION TREATABILITY STUDY PHASE I
FULL-SCALE OPERATION, October — December 2019

1.0 Background .........ooooiiiiiie e et e e e e nareeens

2.0 Groundwater Elevation at Technical Ar€a-V ........cccoovieviiieiiiiiiciieceeeeeee e

3.0  Groundwater Monitoring for Phase I Treatability Study ........cccccceevviienieiiieniiiiieieee

3.1 Groundwater Field Parameters inside the Treatment Zone...........c.ccecvveviierieennnn.

3.1.1 Groundwater Quality at Injection Well TAV-INJ1......c.cccoovvviiiieennnennnne.

3.1.2 Groundwater Quality at Monitoring Wells

TAV-MW6 and TAV-MWT7 ..ot

32 Groundwater Sampling inside the Treatment Zone ............ccoceeevveevvercieerieenveennnans

3.2.1 Groundwater Sampling at Injection Well TAV-INJ1 ......ccccovevieennennne.

322 Groundwater Sampling at Monitoring Well TAV-MWe........................

3.23 Groundwater Sampling at Monitoring Well TAV-MW7...........cccc.......

33 Groundwater Sampling Outside the Treatment Zone............ccceeeveereverieeneeeneeenenans

3.4  Summary of Groundwater Monitoring Results for Phase I Treatability Study......

4.0 DIEVIALION ..ttt et e et e e et e e s aeeesabaeesaeeensaeesaeeensseeesseeensseeennneeennaaeens

5.0  RecOMMENAAtION. ....c.iiiiiiiieiieeiieeie ettt ettt ettt ettt e et e e see et e ensaessbeeseesnaeeseesnneenne

6.0 RETETEIICES .. ssnssmsssssmemsnmnmnmnmnns

LIST OF FIGURES

Figure Title

-1 Well Locations and Potentiometric Surface Contours for October/November
2019

I11-2 Groundwater Temperature Profile in Injection Well TAV-INJ1, October 2018
— December 2019

I1-3 Concentration of Dissolved Oxygen in Monitoring Well TAV-MW6, October

2018 — December 2019

I11-4 Concentration of Bromide in Injection Well TAV-INJ1 and Monitoring Well
TAV-MW6, September 2018 — October 2019

-1



LIST OF TABLES

Table Title

I1-1 Timeline of Phase I In-Situ Bioremediation Treatability Study at TAVG AOC

I11-2 Groundwater Sampling Conducted for Treatability Study, October — December 2019
II1-3 Analytical Results for Groundwater Samples Collected at Injection Well TAV INJI,

October — December 2019

I11-4 Analytical Results for Groundwater Samples Collected at Monitoring Well
TAV-MW6, October — December 2019

III-5 Analytical Results for Groundwater Samples Collected at Monitoring Well TAV-MW7,
October — December 2019

I11-6 Analytical Results for Groundwater Samples Collected at Monitoring Wells
LWDS-MWI1, TAV-MW2, TAV-MW4, TAV-MWS, TAV-MW10, TAV-MW11,
TAV-MW12, and TAV-MW 14, October — December 2019

I1-7 Field Water Quality Measurements, October — December 2019

-1



APPENDICES

Appendix A NMED’s Approval Letter and DOE’s Submittal with the Enclosure Describing
Full-Scale Operation Modifications

I-111



This page intentionally left blank.

I-1iv



SECTION III
TECHNICAL AREA-V IN-SITU BIOREMEDIATION TREATABILITY STUDY

PHASE I FULL-SCALE OPERATION, October — December 2019

Background

Sandia National Laboratories, New Mexico (SNL/NM) personnel are conducting a
Treatability Study of in-situ bioremediation (ISB) to address the groundwater contamination
by nitrate and trichloroethene (TCE) at Technical Area-V (TA-V) Groundwater (TAVG)
Area of Concern (AOC). SNL/NM personnel plan to conduct the ISB Treatability Study in
two phases. Phase I includes a pilot test followed by full-scale operation at the first injection
well (TAV-INJ1); Phase II includes well installation and full-scale operations at two
additional injection wells (TAV-INJ2 and TAV-INJ3), contingent on the success of Phase [
full-scale operation. The locations of the three injection wells, TAV-INJ1, TAV-INJ2, and
TAV-INJ3, are selected close to monitoring wells TAV-MW6, TAV-MW10, and
LWDS-MW1, respectively, where the highest contaminant concentrations in TA-V

groundwater have been detected.

Table I1I-1 presents a timeline for the Phase I ISB Treatability Study at TAVG AOC.
SNL/NM personnel have begun the Phase I full-scale operation at injection well TAV-INJ1
in October 2018. The implementation of the Phase I full-scale operation at well TAV-INJ1
is governed by the Revised Treatability Study Work Plan (TSWP) (SNL/NM March 2016)
and where applicable, the approved modifications for the full-scale operation at well
TAV-INJ1 (U.S. Department of Energy [DOE] July 2018; New Mexico Environment
Department [NMED] August 2018). Appendix A includes a copy of the NMED Hazardous
Waste Bureau (HWB) approval letter and DOE’s submittal of the proposed modifications.

This Section III of the Environmental Restoration Operations (ER) Consolidated Quarterly
Report (ER Quarterly Report) presents the monitoring results for the October — December
2019 reporting period for the Phase I full-scale operation. No field activities other than
groundwater monitoring occurred during this reporting period. In accordance with the
Revised TSWP (SNL/NM March 2016), a technical memorandum for the Phase I ISB
Treatability Study will be produced after the performance monitoring period has concluded
in May 2021 (Table III-1), and will include a discussion of both the pilot test and the full-

scale operation.
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2.0

3.0

SNL/NM personnel have completed the six-month injection period for the Phase I full-scale
operation at injection well TAV-INJ1, and are conducting the two-year performance

monitoring in the ISB treatment zone (Table III-1).

The SNL/NM Long-Term Stewardship (LTS) personnel conduct groundwater monitoring
for the entire TAVG AOC including the ISB treatment zone. Groundwater monitoring

includes groundwater elevation measurements and groundwater sampling.

Groundwater Elevation at Technical Area-V

Figure III-1 shows the October/November 2019 groundwater elevation contour map
(potentiometric surface) for the Regional Aquifer at TA-V. The general shape of the
groundwater elevation contours has not changed significantly since the October 2017 pre-
Treatability Study baseline (SNL/NM January 2018). Groundwater flows generally to the
west and southwest at TA-V. Overall the groundwater elevation at TA-V has been declining
at a rate of 0.51 to 0.88 feet per year (SNL/NM June 2019). The approximately 530,000
gallons of treatment solution injected over a six-month period (November 2018 — April
2019) did not create a noticeable impact on the contours of the potentiometric surface at
TA-V.

Groundwater Monitoring for Phase I Treatability Study

The Phase I ISB Treatability Study treatment zone encompasses the injection well
TAV-INJ1 and two nearby monitoring wells (TAV-MW6 and TAV-MW7). Performance
monitoring involves groundwater monitoring of all three wells. Well TAV-MW7 is
monitored in case there is any vertical impact of the injected solution because the well is

screened approximately 90 feet below the water table.

The two-year performance monitoring includes three monthly sampling events followed by
quarterly sampling events for the remainder of the two-year period, as described in the
Revised TSWP (SNL/NM March 2016). The three monthly sampling events occurred in
May, June, and July 2019. The Phase I ISB Treatability Study performance monitoring is
currently on a quarterly schedule until May 2021 (Table III-1).
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3.1

Groundwater monitoring is also conducted at eight wells outside the treatment zone on a
quarterly schedule, as described in the Revised TSWP (SNL/NM March 2016).

Groundwater Field Parameters inside the Treatment Zone

During this reporting period, an In-Situ Incorporated Aqua TROLL® 600 Multi-parameter
sonde was installed in each of the three wells undergoing performance monitoring (TAV-
INJ1, TAV-MW6, and TAV-MW7). The parameters measured by the sonde include
pressure, dissolved oxygen (DO), oxidation reduction potential (ORP), potential of hydrogen
(pH), specific conductivity (SC), temperature, and turbidity, in accordance with the Revised
TSWP (SNL/NM March 2016). Pressure readings can be converted to groundwater

elevation above mean sea level.

In the October 2019 ER Quarterly Report, SNL/NM personnel proposed to remove the
sonde in well TAV-MW7 because neither water levels nor water quality in this well have
been affected by the injection at well TA-INJ1 (SNL/NM October 2019). The NMED HWB
subsequently approved the request (NMED November 2019). The sonde was removed from
well TAV-MW?7 on December 17, 2019. This quarterly report still evaluates the sonde data
for well TAV-MW?7 up to the date the sonde was removed. Groundwater field parameters at
well TAV-MW7 will be measured each time before the well is sampled, and the

measurements will be presented along with the analytical results.
Groundwater Quality at Injection Well TAV-INJ1

Groundwater elevations in well TAV-INJ1 returned to the pre-injection static level after the
injections were completed in April 2019, and remained at static level during this reporting

period.

With the influx of substrate solution, the water has turned anaerobic with reduced conditions
near the injection well since the completion of pilot test injections in November 2017

(Table III-1). Since then, DO, ORP, and pH have remained at optimal levels for the
biodegradation of nitrate and TCE to occur. During this reporting period, pH was around
7.1; DO was at 0.0 milligrams per liter (mg/L); and ORP was approximately negative (-) 420
millivolts. There were no significant changes in SC and turbidity during this reporting

period.

The baseline groundwater temperature in well TAV-INJ1 was approximately 21.1 degrees

Celsius. The injected substrate solution, which was mainly potable water, was colder than
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3.2

3.2.1

local groundwater. Another reason for the colder substrate solution was that most of the
injections occurred in the winter season of 2018 — 2019. After injection was completed in
April 2019, the water temperature in well TAV-INJ1 has been rising slowly, and was
approximately 20.1 degrees Celsius in December 2019. Figure III-2 shows the groundwater
temperature profile in the injection well since pre-full-scale operation in October 2018 to
December 2019.

Groundwater Quality at Monitoring Wells TAV-MW6 and TAV-MW7

Well TAV-MWG6 is located approximately 50 feet east-southeast of well TAV-INJ1, and is
screened across the water table as is well TAV-INJ1. The groundwater elevation in well
TAV-MW6 remained at static levels during this reporting period. There were no significant
changes in ORP, pH, SC, temperature, and turbidity in this well during this reporting period,
except for DO. The concentration of DO has decreased from the baseline of approximately
7.0 mg/L to approximately 4.0 mg/L in October 2019, and started to rise since then. Figure
I11-3 shows the DO concentration profile in monitoring well TAV-MW6 since pre-full-scale
operation in October 2018 to December 2019.

Well TAV-MW?7 is located approximately 27 feet east-southeast of well TAV-INJ1, and is
screened approximately 90 feet below the water table. The groundwater elevation in well
TAV-MW?7 remained at static levels during this reporting period. There were no significant
changes in any of the groundwater quality parameters in this well during this reporting

period.

Groundwater Sampling Inside the Treatment Zone

Table III-2 lists the sampling dates for the October — December 2019 reporting period for all
the wells pertinent to the ISB Treatability Study. Tables III-3 through III-6 presents all the
analytical results. Table I1I-7 summarizes the stabilized water quality parameters measured

immediately before sample collection at each well.

Groundwater Sampling at Injection Well TAV-INJ1

During groundwater sampling, the SNL/NM personnel discovered significant sediment
accumulation in well TAV-INJ1. This is probably due to the repeated disturbance of the
geological formation by the 110 injections over the six-month period. As a result, the
sampling pump was placed at a higher elevation than the pre-full-scale operation sampling

when the well was relatively free of sediment. Even though the purge volume (before
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sample collection) at well TAV-INJ1 was 59 gallons which was determined in the baseline
sampling before the ISB Treatability Study, the pump daylighted during purging after
pumping approximately 11.5 gallons of groundwater (with the pump set at approximately
mid-depth of the water column). The standard practice of the SNL/NM LTS program for
low-yield wells is to let the well recover overnight and collect samples the next day.
However, the microbial sample was required to be collected immediately after purging on
the first day. For the October sampling event at well TAV-INJ1, the microbial sample was
collected on October 29 and the remainder of the samples were collected on October 30,
2019 (Table III-2).

The analytical parameters for groundwater samples from well TAV-INJ1 include the
following in accordance with Modification #8 (Appendix A):

Alkalinity (total, bicarbonate, and carbonate)

Ammonia (as nitrogen)

Anions (bromide and sulfate)

Dehalococcoides (Dhce) and, if Dhc is present, vinyl chloride reductase
Dissolved metals (arsenic, iron, and manganese)
Methane/ethane/ethene

Nitrate plus nitrite (NPN)

Total organic carbon (TOC)

Volatile organic compounds (VOCs)

Table I1I-3 provides the analytical results for the October — December 2019 sampling event
at well TAV-INJ1. The October 2019 results show that:

e The two constituents of concern in the groundwater at TA-V (NPN and TCE) were
not detected.

e Alkalinity, ammonia, and bromide (Figure I1I-4) concentrations did not change
significantly from the last sampling results collected in July 2019 (SNL/NM January
2020). Sulfate concentration decreased from 154 mg/L in July 2019 to 14.6 mg/L in
October 2019.

e The population of Dhc decreased from 10ES gene copies per liter in July 2019 to an
estimated value (J-qualified) of 8E3 gene copies per liter in October 2019.

e Concentrations of dissolved arsenic and iron decreased from those of July 2019;
while concentration of dissolved manganese increased from 0.613 mg/L in July 2019
to 0.734 mg/L in October 2019. Arsenic concentration (0.0246 mg/L) exceeded the
U.S. Environmental Protection Agency maximum contaminant level of 0.01 mg/L in
October 2019. This was anticipated. During the ISB, the substrate solution produces
strongly anaerobic redox conditions in the aquifer that solubilize and mobilize
naturally occurring metals and metalloids. The solubilization of these metals is a
transient phenomenon and is limited to the treatment zone. Solubilized metals and

II1-5



metalloids will precipitate into solid form once they leave the anaerobic treatment
zone and enter the aerobic aquifer.

The level of methane remained high (16,000 micrograms per liter [ug/L]) and was
similar to the July 2019 concentration (14,000 ug/L). Ethene was not detected in
October 2019.

TOC concentration decreased from 54.7 mg/L in July 2019 to 13.7 mg/L in October
2019.

3.22 Groundwater Sampling at Monitoring Well TAV-MW6

The analytical parameters for groundwater samples from well TAV-MW§6 are the same as
those for well TAV-INJ1 in accordance with Modification #8 (Appendix A).

Table I1I-4 provides the analytical results for October — December 2019 sampling event at

well TAV-MW6. In comparison to the pre-full-scale operation baseline levels in September
2018 (SNL/NM April 2019), the October 2019 results show that:

Concentrations of NPN and TCE were consistent with baseline levels.

Bromide is the inert tracer that was added to the substrate solution injected at well
TAV-INJ1. Bromide concentrations are expected to increase in well TAV-MW6 as
the substrate solution moves away from well TAV-INJ1. The baseline concentration
of bromide was 0.815 mg/L. Figure I11-4 shows the bromide concentrations in both
TAV-INJ1 and TAV-MWoG6 since pre-full-scale operation in September 2018 to
October 2019. Bromide in well TAV-MW6 reached its highest concentration in June
2019 then started to decrease.

Methane was not detected in the baseline sample at well TAV-MW6. Methane
concentration has increased to 360 pug/L in October 2019. Ethene has not been
detected at this well.

The results for the other analytes were consistent with the baseline levels.

3.2.3 Groundwater Sampling at Monitoring Well TAV-MW7

The analytical parameters for groundwater samples from well TAV-MW?7 include the

following, in accordance with Modification #7 (Appendix A):

Bromide

Dissolved metals (arsenic, iron, and manganese)
Ethene

NPN

VOCs
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34

Table I1I-5 provides the analytical results for the October — December 2019 sampling event
at well TAV-MW?7, which is screened 90 feet below the water table. All the analytical
results are consistent with baseline levels, including NPN, TCE, and bromide (SNL/NM
April 2019).

Groundwater Sampling Outside the Treatment Zone

In accordance with Section 5.5 of the Revised TSWP (SNL/NM March 2016), eight wells
are sampled quarterly for dissolved metals (iron, manganese, and arsenic) to evaluate
potential impact of substrate solution on groundwater outside the Phase I ISB Treatability
Study treatment zone. The eight wells are: LWDS-MW1, TAV-MW2, TAV-MW4,
TAV-MWS, TAV-MW10, TAV-MWI11, TAV-MW12, and TAV-MW 14. The analytical
parameters for groundwater samples from these wells include the following:

e Dissolved metals (arsenic, iron, and manganese)

e NPN
e VOCs

These parameters are the same as those for the other monitoring wells in the TA-V
groundwater monitoring network (SNL/NM June 2019). Table III-6 provides the analytical
results for the October — December 2019 sampling at the eight wells. Duplicate samples
were collected from well TAV-MW2, per the monitoring scheme of the SNL/NM LTS
program for the TA-V groundwater monitoring network. All the analytical results are
consistent with the historical values at these eight wells (SNL/NM June 2019).

Summary of Groundwater Monitoring Results for Phase I Treatability
Study

The groundwater elevations remained at static levels during this reporting period in the ISB
treatment zone that encompasses the injection well TAV-INJ1 and two monitoring wells
TAV-MW6 and TAV-MW7.

The groundwater quality and analytical results from injection well TAV-INJ1 show that:

e The water temperature in the well has been slowly rising, indicating the injected
solution is mixing with the native groundwater (the injected solution was colder than
local groundwater).

e The groundwater quality in the well remained optimal for biodegradation of nitrate
and TCE as reflected by the DO, ORP, and pH levels.
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e NPN and TCE were not detected. Nitrate would have been biodegraded by native
bacteria as being the most favorable electron acceptor after DO was depleted (see
Section 3.0 of the Revised TSWP [SNL/NM March 2016]). It is also possible that
the native groundwater was displaced by the injections and has not flowed back or
completely mixed with the injected solution.

e The population of Dhe declined, approaching the method detection limit (10E3) gene
copies per liter in October 2019.

e The methane level remained high and TOC continued to be consumed, indicating
active microbial activity along with carbon consumption.

e Ethene was not detected in October 2019. Ethene is the parameter indicating
complete TCE dechlorination.

e Additional monitoring is necessary to confirm if dechlorination is occurring at the
injection well.

Well TAV-MWo6 serves as the monitoring well for evaluating the effectiveness of ISB inside

the treatment zone. The groundwater quality and analytical results from this well show that:

e The DO levels reached the lowest point of approximately 4 mg/L in October 2019
and then started to increase over time.

e Bromide, the inert tracer, has migrated to well TAV-MW6; however, bromide
reached its highest concentration (4.12 mg/L) in June 2019 and then started to
decrease over time.

e The Dhc have not reached well TAV-MW6.

The groundwater quality and analytical results from well TAV-MW?7 indicate that there is
no impact on the deeper groundwater monitored by this well from the substrate solution
injected at well TAV-INJ1.

For the eight wells located outside the treatment zone, there is no impact on the groundwater
chemistry at these wells from the substrate solution injected at well TAV-INJI1.
Deviation

No deviation was encountered with regards to the Revised TWSP (SNL/NM March 2016)

and where applicable, the approved modifications for the full-scale operation at well
TAV-INJ1 (DOE July 2018; NMED August 2018).
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6.0

Recommendation

On Page 5-20 of the Revised TSWP (SNL/NM March 2016), SNL/NM personnel proposed:

“The monitoring data collected during the full-scale injection and during the six months
after injection is completed will be evaluated ...... to determine if the Treatability Study
should proceed to Phase II. These interim performance results and any associated revisions
to procedures will be communicated to NMED HWB along with the decision whether to
proceed to Phase I1.”

Monitoring results since the end of the injection period in April 2019 to December 2019 are
not yet conclusive enough for SNL/NM personnel to decide on whether to proceed to Phase
IT of the ISB Treatability Study. Additional monitoring is necessary before the decision can
be made. Because the ISB Treatability Study performance monitoring is currently on a
quarterly schedule, the decision on whether to proceed to Phase II is not anticipated until
later in 2020.
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Figure I11-1
Well Locations and Potentiometric Surface Contours for October/November 2019
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Figure I11-2
Groundwater Temperature Profile in Injection Well TAV-INJ1, October 2018 — December 2019
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Figure I11-3
Concentration of Dissolved Oxygen in Monitoring Well TAV-MW6, October 2018 — December 2019
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Concentration of Bromide in Injection Well TAV-INJ1 and Monitoring Well TAV-MW&6, September 2018 — October 2019
Note: The bromide concentration of the June 4, 2019 sample (2.09 mg/L) from well TAV-INJ1 was anomalous (SNL/NM January 2020).
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Table 111-1

Timeline of Phase | In-Situ Bioremediation Treatability Study at TAVG AOC

Time Event
July 2015 Personnel from DOE/NNSA, DOE Office of Environmental Management, SNL/NM,
and NMED HWB agreed on a phased Treatability Study of In-Situ Bioremediation
(ISB) to evaluate if ISB is a viable technology to treat groundwater contamination at
TAVG AOC.
May 2016 NMED HWB approved the Revised Treatability Study Work Plan.
August 2016 NMOSE approved the Permit to Drill application for injection well TAV-INJ1.
May 2017 NMED GWQB issued Discharge Permit (DP)-1845 to DOE/NNSA for the TA-V
Treatability Study injection wells.
November 2017 | SNL/NM personnel completed installation of injection well TAV-INJ1.
November 2017 Completed Phase | pilot test injections at well TAV-INJ1.
June 2018 Completed performance monitoring of Phase | pilot test.
October 2018 SNL/NM personnel started Phase | full-scale operation of the Treatability Study.
November 1, 2018 | Completed the six-month injection period of the Phase | full-scale operation at well
— April 25, 2019 | TAV-INJ1.
May 2019 Started the two-year performance monitoring of Phase | full-scale operation.
Fall 2020 Anticipate making a decision on whether or not to proceed to Phase Il of the
Treatability Study.
May 2021 Anticipate completing the performance monitoring of the Phase | full-scale operation.

Notes:
AOC = Area of Concern.

DOE = U.S. Department of Defense.

GWQB = Ground Water Quality Bureau.

HWB = Hazardous Waste Bureau.

INJ = Injection (acronym used for well identification only).
NMED = New Mexico Environment Department.

NMOSE = New Mexico Office of the State Engineer.
NNSA = Nation Nuclear Security Administration.
SNL/NM = Sandia National Laboratories, New Mexico.

TA-V = Technical Area—-V.

TAV = Technical Area-V (acronym used for well identification only).
TAVG = Technical Area-V Groundwater.




.Table llI-2
Groundwater Sampling Conducted for Treatability Study, October — December 2019

Monitoring Well | Sampling Date

Notes:

2Microbial sample was collected on October 29, and the remainder of the samples were collected on October 30, 2019 after the water
level had recovered at well TAV-INJ1.

Wells Inside the Treatment Zone

TAV-INJ1 29-30 Oct 2019 @
TAV-MW6 28 Oct 2019
TAV-MW7 22 Oct 2019
Wells Outside the Treatment Zone
LWDS-MW1 18 Nov 2019
TAV-MW2 31 Oct 2019
TAV-MW4 5 Nov 2019
TAV-MW8 6 Nov 2019
TAV-MW10 13 Nov 2019
TAV-MW11 4 Nov 2019
TAV-MW12 12 Nov 2019
TAV-MW14 7 Nov 2019

INJ = Injection well.

LWDS = Liquid waste disposal system.
MW = Monitoring well.

TAV = Technical Area-V.




Table 111-3

Analytical Results for Groundwater Samples Collected at Injection Well TAV-INJ1, October — December 2019

Sample Date Analyses Analyte Result? MDLP PQLe McCL¢ Units Lab Qual® | Val Qual’ | Sample No. | Analtyical Method? | Lab"
30-Oct-19 Alkalinity Alkalinity as CaCO3 1,500 1.45 4.00 NE mg/L J 110536-005 SM 2320B GEL
30-Oct-19 Alkalinity Alkalinity, bicarb as CaCOs3 1,500 1.45 4.00 NE mg/L 110536-005 SM 2320B GEL
30-Oct-19 Alkalinity Alkalinity, carb as CaCOs3 ND 1.45 4.00 NE mg/L ) 110536-005 SM 2320B GEL
30-Oct-19 Ammonia Ammonia 117 4.25 12.5 NE mg/L J 110536-001 EPA 350.1 GEL
30-Oct-19 Anions Bromide 17.6 1.34 4.00 NE mg/L 110536-003 SW846 9056A GEL
30-Oct-19 Anions Sulfate 14.6 0.133 0.400 NE mg/L 110536-003 SW846 9056A GEL
29-Oct-19 Microbial Dehalococcoides 8,000 3,000 3,000 NE Enumeration/L J 110544-001 Dhc SRM
30-Oct-19 Dissolved Metals Arsenic 0.0246 0.002 0.005 0.01 mg/L 110536-006 | SW846 3005A/6020B | GEL
30-Oct-19 Dissolved Metals Iron 0.596 0.033 0.100 NE mg/L 110536-006 | SW846 3005A/6020B | GEL
30-Oct-19 Dissolved Metals Manganese 0.734 0.001 0.005 NE mg/L 110536-006 | SW846 3005A/6020B | GEL
30-Oct-19 MEE Methane 16,000 0.046 0.500 NE Mg/L J 110540-001 AM20GAX PACE
30-Oct-19 MEE Ethane 0.13 0.005 0.100 NE pg/L J 110540-001 AM20GAX PACE
30-Oct-19 MEE Ethene ND 0.004 0.100 NE pg/L U 0.100UJ | 110540-001 AM20GAX PACE
30-Oct-19 NPN Nitrate plus nitrite as N ND 0.017 0.050 10 mg/L U 110536-004 EPA 353.2 GEL
30-Oct-19 TOC Total Organic Carbon Average 13.7 0.660 2.00 NE mg/L 110536-002 SW846 9060A GEL
30-Oct-19 VOC Dichloroethene, cis-1,2- ND 0.300 1.00 70 pg/L U 110537-001 SW846 8260B GEL
30-Oct-19 VOC Trichloroethene ND 0.3 1.00 5 pg/L U 110537-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table Ill-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.




Table I11-4

Analytical Results for Groundwater Samples Collected at Monitoring Well TAV MW6, October — December 2019

Sample Date Analyses Analyte Result? MDLP PQLe McCL¢ Units Lab Qual® | Val Qual’ | Sample No. | Analtyical Method? | Lab"
28-Oct-19 Alkalinity Alkalinity as CaCO3 208 1.45 4.00 NE mg/L 110534-006 SM 2320B GEL
28-Oct-19 Alkalinity Alkalinity, bicarb as CaCOs3 208 1.45 4.00 NE mg/L 110534-006 SM 2320B GEL
28-Oct-19 Alkalinity Alkalinity, carb as CaCO3 ND 1.45 4.00 NE mg/L U 110534-006 SM 2320B GEL
28-Oct-19 Ammonia Ammonia 0.0403 0.017 0.050 NE mg/L J 110534-002 EPA 350.1 GEL
28-Oct-19 Anions Bromide 2.05 0.067 0.200 NE mg/L 110534-004 SW846 9056A GEL
28-Oct-19 Anions Sulfate 39.7 0.665 2.00 NE mg/L 110534-004 SW846 9056A GEL
28-Oct-19 Microbial Dehalococcoides ND 3,000 3,000 NE Enumeration/L U 110542-001 Dhc SRM
28-Oct-19 Dissolved Metals Arsenic 0.00252 0.002 0.005 0.01 mg/L J 110534-007 | SW846 3005A/6020B | GEL
28-Oct-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110534-007 | SW846 3005A/6020B | GEL
28-Oct-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110534-007 | SW846 3005A/6020B | GEL
28-Oct-19 MEE Methane 360 0.046 0.500 NE Mg/L J 110541-001 AM20GAX PACE
28-Oct-19 MEE Ethane ND 0.005 0.100 NE pg/L U 0.100UJ | 110541-001 AM20GAX PACE
28-Oct-19 MEE Ethene ND 0.004 0.100 NE pg/L U 0.100UJ | 110541-001 AM20GAX PACE
28-Oct-19 NPN Nitrate plus nitrite as N 6.45 0.170 0.500 10 mg/L 110534-005 EPA 353.2 GEL
28-Oct-19 TOC Total Organic Carbon Average 0.457 0.330 1.00 NE mg/L J 110534-003 SW846 9060A GEL
28-Oct-19 VOC Dichloroethene, cis-1,2- 0.96 0.300 1.00 70 pg/L J 110534-001 SW846 8260B GEL
28-Oct-19 VOC Trichloroethene 8.37 0.300 1.00 5 pg/L 110534-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table IlI-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.




Table I11-5

Analytical Results for Groundwater Samples Collected at Monitoring Well TAV-MW?7, October — December 2019

Sample Date Analyses Analyte Result? MDLP PQL® mcLd Units Lab Qual® | Val Qualf | Sample No. | Analtyical Method¢ Labh
22-Oct-19 Anions Bromide 0.259 0.067 0.200 NE mg/L 110549-001 SW846 9056A GEL
22-Oct-19 Dissolved Metals Arsenic 0.00276 0.002 0.005 0.01 mg/L JB 0.005U 110564-003 | SW846 3005A/6020B | GEL
22-Oct-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110564-003 | SW846 3005A/6020B [ GEL
22-Oct-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110564-003 | SW846 3005A/6020B [ GEL
22-Oct-19 MEE Ethene ND 0.008 0.100 NE pg/L U 0.100UJ | 110546-001 AM20GAX PACE
22-Oct-19 NPN Nitrate plus nitrite as N 4.34 0.170 0.500 10 mg/L N J+ 110564-002 EPA 353.2 GEL
22-Oct-19 VOC Dichloroethene, cis-1,2- ND 0.300 1.00 70 pg/L U 110564-001 SW846 8260B GEL
22-Oct-19 VOC Trichloroethene ND 0.300 1.00 5 ug/L U 110564-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table IlI-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.



Table 111-6

Analytical Results for Groundwater Samples Collected at Monitoring Wells
LWDS-MW1, TAV-MW2, TAV-MW4, TAV-MWS8, TAV-MW10, TAV-MW11, TAV-MW12, and TAV MW14, October — December 2019

Sample Date Analyses Analyte Result? MDL" PQL® McCL¢ Units Lab Qual® Val Qualf Sample No. Analtyical Method? Lab"
LWDS-MW1
18-Nov-19 Dissolved Metals Arsenic 0.00368 0.002 0.005 0.01 mg/L J 110553-003 SW846 3005A/6020B GEL
18-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110553-003 SW846 3005A/6020B GEL
18-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110553-003 SW846 3005A/6020B GEL
18-Nov-19 NPN Nitrate plus nitrite as N 12.2 0.425 1.25 10 mg/L 110553-002 EPA 353.2 GEL
18-Nov-19 VOC Dichloroethene, cis-1,2- 4.18 0.300 1.00 70 pg/L 110553-001 SW846 8260B GEL
18-Nov-19 VOC Trichloroethene 20.2 0.300 1.00 5 ug/L 110553-001 SW846 8260B GEL
TAV-MW2
31-Oct-19 Dissolved Metals Arsenic 0.00223 0.002 0.005 0.01 mg/L J 110555-003 SW846 3005A/6020B GEL
31-Oct-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110555-003 SW846 3005A/6020B GEL
31-Oct-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110555-003 SW846 3005A/6020B GEL
31-Oct-19 NPN Nitrate plus nitrite as N 6.00 0.170 0.500 10 mg/L J 110555-002 EPA 353.2 GEL
31-Oct-19 VOC Dichloroethene, cis-1,2- ND 0.300 1.00 70 ug/L U 110555-001 SW846 8260B GEL
31-Oct-19 VOC Trichloroethene 4.08 0.300 1.00 5 ug/L 110555-001 SW846 8260B GEL
31-Oct-19 (DUP) Dissolved Metals Arsenic ND 0.002 0.005 0.01 mg/L U 110556-003 SW846 3005A/6020B GEL
31-Oct-19 (DUP) Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110556-003 SW846 3005A/6020B GEL
31-Oct-19 (DUP) Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110556-003 SW846 3005A/6020B GEL
31-Oct-19 (DUP) NPN Nitrate plus nitrite as N 5.69 0.170 0.500 10 mg/L J 110556-002 EPA 353.2 GEL
31-Oct-19 (DUP) VOC Dichloroethene, cis-1,2- ND 0.300 1.00 70 ug/L U 110556-001 SW846 8260B GEL
31-Oct-19 (DUP) VOC Trichloroethene 3.99 0.300 1.00 5 pg/L 110556-001 SW846 8260B GEL
TAV-MW4
5-Nov-19 Dissolved Metals Arsenic 0.00232 0.002 0.005 0.01 mg/L J 110561-003 SW846 3005A/6020B GEL
5-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110561-003 SW846 3005A/6020B GEL
5-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110561-003 SW846 3005A/6020B GEL
5-Nov-19 NPN Nitrate plus nitrite as N 4.62 0.170 0.500 10 mg/L 110561-002 EPA 353.2 GEL
5-Nov-19 VOC Dichloroethene, cis-1,2- 0.48 0.300 1.00 70 yg/L J 110561-001 SW846 8260B GEL
5-Nov-19 VOC Trichloroethene 5.40 0.300 1.00 5 pg/L 110561-001 SW846 8260B GEL
TAV-MW8
6-Nov-19 Dissolved Metals Arsenic 0.00254 0.002 0.005 0.01 mg/L J 110566-003 SW846 3005A/6020B GEL
6-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110566-003 SW846 3005A/6020B GEL
6-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110566-003 SW846 3005A/6020B GEL
6-Nov-19 NPN Nitrate plus nitrite as N 6.73 0.170 0.500 10 mg/L 110566-002 EPA 353.2 GEL
6-Nov-19 VOC Dichloroethene, cis-1,2- 0.48 0.300 1.00 70 ug/L J 110566-001 SW846 8260B GEL
6-Nov-19 VOC Trichloroethene 5.66 0.300 1.00 5 pg/L 110566-001 SW846 8260B GEL
TAV-MW10
13-Nov-19 Dissolved Metals Arsenic 0.00215 0.002 0.005 0.01 mg/L J 110568-003 SW846 3005A/6020B GEL
13-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110568-003 SW846 3005A/6020B GEL
13-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110568-003 SW846 3005A/6020B GEL
13-Nov-19 NPN Nitrate plus nitrite as N 11.2 0.425 1.25 10 mg/L 110568-002 EPA 353.2 GEL
13-Nov-19 VOC Dichloroethene, cis-1,2- 2.38 0.300 1.00 70 pg/L 110568-001 SW846 8260B GEL
13-Nov-19 VOC Trichloroethene 14.9 0.300 1.00 5 ug/L 110568-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table IlI-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.




Table I11-6

Analytical Results for Groundwater Samples Collected at Monitoring Wells

LWDS-MW1, TAV-MW2, TAV-MW4, TAV-MW8, TAV-MW10, TAV-MW11, TAV-MW12, and TAV MW14, October — December 2019 (concluded)

Sample Date Analyses Analyte Result? MDL" PQL® McCL¢ Units Lab Qual® Val Qual Sample No. Analtyical Method? Lab"
TAV-MW11
4-Nov-19 Dissolved Metals Arsenic 0.00251 0.002 0.005 0.01 mg/L J 110573-003 SW846 3005A/6020B GEL
4-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110573-003 SW846 3005A/6020B GEL
4-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110573-003 SW846 3005A/6020B GEL
4-Nov-19 NPN Nitrate plus nitrite as N 6.78 0.170 0.500 10 mg/L 110573-002 EPA 353.2 GEL
4-Nov-19 VOC Dichloroethene, cis-1,2- 0.48 0.300 1.00 70 pg/L J 110573-001 SW846 8260B GEL
4-Nov-19 VOC Trichloroethene 3.83 0.300 1.00 5 ug/L 110573-001 SW846 8260B GEL
TAV-MW12
12-Nov-19 Dissolved Metals Arsenic ND 0.002 0.005 0.01 mg/L U 111912-003 SW846 3005A/6020B GEL
12-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 111912-003 SW846 3005A/6020B GEL
12-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 111912-003 SW846 3005A/6020B GEL
12-Nov-19 NPN Nitrate plus nitrite as N 4.54 0.170 0.500 10 mg/L 111912-002 EPA 353.2 GEL
12-Nov-19 VOC Dichloroethene, cis-1,2- ND 0.300 1.00 70 ug/L U 111912-001 SW846 8260B GEL
12-Nov-19 VOC Trichloroethene 2.81 0.300 1.00 5 ug/L 111912-001 SW846 8260B GEL
TAV-MW14
7-Nov-19 Dissolved Metals Arsenic 0.00224 0.002 0.005 0.01 mg/L J 110575-003 SW846 3005A/6020B GEL
7-Nov-19 Dissolved Metals Iron ND 0.033 0.100 NE mg/L U 110575-003 SW846 3005A/6020B GEL
7-Nov-19 Dissolved Metals Manganese ND 0.001 0.005 NE mg/L U 110575-003 SW846 3005A/6020B GEL
7-Nov-19 NPN Nitrate plus nitrite as N 8.21 0.170 0.500 10 mg/L 110575-002 EPA 353.2 GEL
7-Nov-19 VOC Dichloroethene, cis-1,2- 0.43 0.300 1.00 70 ug/L J 110575-001 SW846 8260B GEL
7-Nov-19 VOC Trichloroethene 4.17 0.300 1.00 5 ug/L 110575-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table IlI-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.




Table IlI-7

Field Water Quality Measurements', October — December 2019

Temperature | Specific Conductivit Oxidation Reduction Potential Turbidit Dissolved Oxygen | Dissolved Oxygen
WelliD Sample Bate c) : i ol - (mV) PH | "(NTU) % Sat) mail)
TAV-INJ1 29-Oct-19 18.70 2675.5 -267.1 6.89 20.7 0.56 0.04
TAV-INJ1 30-Oct-19 17.18 2533.7 -244.9 6.92 59.4 1.67 0.13
TAV-MW6 28-Oct-19 18.55 720.0 98.8 7.57 2.49 54.50 4.06
TAV-MW7 22-Oct-19 18.43 607.1 -67.3 7.43 1.36 3.33 0.26
LWDS-MW1 18-Nov-19 19.14 729.3 67.8 7.36 0.31 92.00 712
TAV-MW2 31-Oct-19 16.43 665.6 14.5 7.40 2.66 67.70 5.48
TAV-MW4 05-Nov-19 20.17 568.5 4.8 7.61 0.56 80.19 6.04
TAV-MW8 06-Nov-19 19.03 679.0 -2.9 7.56 3.16 75.99 5.82
TAV-MW10 13-Nov-19 19.48 625.7 35.7 7.51 0.51 81.90 6.24
TAV-MW11 04-Nov-19 21.51 626.1 15.2 7.54 0.28 79.55 5.69
TAV-MW12 12-Nov-19 17.94 726.5 73.3 7.44 2.49 71.35 5.64
TAV-MW14 07-Nov-19 16.95 712.7 25.2 7.36 1.30 74.55 5.98

Note: Header nomenclature is explained following Table IlI-7 in the “Footnotes for Technical Area-V Analytical Results Tables” summary.




Footnotes for Technical Area-V Analytical Results Tables

% = Percent.

CaCOs = Calcium carbonate.

Dhc = Dehalococcoides.

DUP = Duplicate environmental sample.

Enumeration/L = gene copies per liter.

EPA = U.S. Environmental Protection Agency.

ID = |dentifier.

INJ = Injection well (acronym used for well identification only).
LWDS = Liquid waste disposal system (acronym used for well identification only).
ug/L = Micrograms per liter.

mg/L = Milligrams per liter.

MEE = Methane, ethane, ethene.

MW = Monitoring well (acronym used for well identification only).
No. = Number.

NPN = Nitrate plus nitrite, as nitrogen.

TAV = Technical Area-V (acronym used for well identification only).
TOC = Total organic carbon.

VOC = Volatile organic compound.

aResult

Detected VOCs are presented in the tables.
Bold = Value exceed the established MCL.
ND = Not detected (at method detection limit).

bMDL
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.

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

dMCL
MCL = Maximum contaminant level. 2018 Edition of the Drinking Water Standards and Health
Advisories Tables, EPA 822-F-18-001, Office of Water, U.S. Environmental Protection
Agency, Washington, DC, March 2018.

NE = Not established.

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

B = The analyte was found in the blank above the effective MDL.

J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL.
N = Results associated with a spike analysis that was outside control limits.

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



Footnotes for Technical Area-V Analytical Results Tables (Continued)

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

J = The associated value is an estimated quantity.

J+ = Estimated value with a suspected positive bias.

U = The analyte was analyzed for but was not detected. The associated numerical value is the sample
quantitation limit.

UJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be

inaccurate or imprecise.
9Analytical Method

AM20GAX = Proprietary method of Pace Analytical Services, LLC.
Gene-Trac Dhc = Proprietary method of SiREM.

Clesceri, Rice, Baird, and Eaton, 2012, Standard Methods for the Examination of Water and Wastewater, 22"
ed., Method 2320B, published jointly by American Public Health Association, American Water Works Association,
and Water Environment Federation. Washington, D.C.

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

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

EPA, 1993, “Method 350.1, Determination of Ammonia Nitrogen by Semi-Automated Colorimetry.” Revision 2.0.

EPA, 1993, “Method 353.2, Determination of Nitrate-Nitrite Nitrogen by Automated Colorimetry.” Revision 2.0.

hLab
GEL = GEL Laboratories LLC, 2040 Savage Road, Charleston, South Carolina 29407 .
PACE = Pace Analytical Services, LLC, Energy Services Lab, 220 William Pitt Way, Pittsburgh,

Pennsylvania 15238.
SiREM = SiREM, 130 Stone Road. W, Guelph, Ontario, N1G 3Z2, Canada.

iIField Water Quality Measurements
Field measurements collected prior to sampling.

°C = Degrees Celsius.

% Sat = Percent saturation.

umho/cm = Micromhos per centimeter.
mg/L = Milligrams per liter.

mV = Millivolts.

NTU = Nephelometric turbidity units.

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



Appendix A

NMED’s Approval Letter and DOE’s
Submittal with the Enclosure Describing
Full-Scale Operation Modifications



