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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:

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

Environmental Restoration Operations Consolidated Quarterly Report,
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SECTION I

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:

• Burn Site Groundwater [BSG] AOC,

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

• 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-III.

There were no SWMUs or AOCs in the corrective action complete regulatory process

during this reporting period. Except for the three SWMUs noted above, corrective action

complete status has been approved for all SWMUs within the surface boundaries of each of

the three groundwater AOCs.

2.0 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 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.

2.1.1 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 1-3

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.

• Perchlorate analysis of groundwater samples from the BSG AOC is discussed in

Section II of this ER Quarterly Report.

• 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.

• 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-MW16 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.

2.1.2 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 (µg/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-MW10, 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:

• 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.

• The TA-V groundwater monitoring network currently comprises of 18 active

monitoring wells. Of these 18 wells, well TAV-MW6 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-MW7, 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.

• Table 1-2 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.

• The concentration of TCE at well TAV-MW4 exceeded the EPA MCL of 5 µg/L for

the first time in May 2019 (5.44 µg/L). Data from subsequent quarterly sampling

showed that TCE concentrations were 5.09 µg/L in August 2019 and 5.4 µg/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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outside the Treatability Study treatment area that are sampled quarterly, its analytical

results are presented in Section III of this quarterly report.

2.1.3 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 [ig/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, TJA-3, TJA-4, and TJA-7)

scheduled for quarterly sampling. Table 1-2 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.

2.2 Sites in Corrective Action Complete Regulatory Process

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

process.
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Table 1-1

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

Investigation
Site

Sampling
Frequency

in
CY 2019

Quarter of
Sampling

in
CY 2019

Location of
Analytical
Results

Location of
Perchlorate
Analytical
Results

Monitoring
Wells in Network

TAVG AOC a Quarterly 1,2,3,4 AGMR NA LWDS-MW1, TAV-MW2,
TAV-MW4, TAV-MW7
TAV-MW8, TAV-MW10,
TAV-MW11, TAV-MW12,
TAV-MW14, TAV-MW15,

TAV-MW16
Annually 2 AGMR NA AVN-1, LWDS-MW2,

TAV-MW3, TAV-MW5,
TAV-MW9, TAV-MW13

BSG AOC Semiannually 2,4 AGMR Section II of ER
Consolidated

Quarterly Report

CYN-MW4, CYN-MW7,
CYN-MW8, CYN-MW9,
CYN-MW10, CYN-MW11,
CYN-MW12, CYN-MW13,
CYN-MW14A, CYN-MW15

Quarterly 4 AGMR Section II of ER
Consolidated

Quarterly Report

CYN-MW16, CYN-MW17,
CYN-MW18, CYN-MW19

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:

aTAVG 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).
b 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).
CY = 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-II (Northwest) (acronym used for well identification only).
TA2-W = Technical Area-II (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 II

PERCHLORATE SCREENING QUARTERLY GROUNDWATER MONITORING

REPORT, October - December 2019

Introduction

Section IV.B of the Compliance Order on Consent (the Consent Order), between the
10 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.



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.

2.0 Scope of Activities

This report provides October — December 2019 perchlorate screening groundwater

monitoring analytical results for wells CYN-MW15 through CYN-MW19 (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 11-2 lists the wells discussed in previous perchlorate screening reports.

SNL/NM personnel performed groundwater sampling for perchlorate at monitoring well

CYN-MW15 in October 2019 and at wells CYN-MW16 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 BennettTM 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 Decontaminatioe (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 HACH114 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:

• Turbidity measurements are less than 5 nephelometric turbidity units, or within

10 percent for turbidity values greater than 5 nephelometric turbidity units.

• pH is within 0.1 units.

• Temperature is within 1.0 degree Celsius.

• 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 11-3 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.

3.0 Regulatory Criteria

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

4 1.1g/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 p.g/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 p.g/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 VII.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 contaminatioC (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-MW5,

CYN-MW7, and CYN-MW8. 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.I.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 pg/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 µg/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-MW6 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-MW14A 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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3.2 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.

4 0 Monitoring Results

Table 11-3 summarizes the details of samples collected from the five monitoring wells in the

October - December 2019 reporting period. Table 11-4 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 µg/L in the October 2019 CYN-MW15 environmental groundwater sample (Figure 11-2).

The hydrograph for monitoring well CYN-MW15 (Figure 11-2) 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-MW16

through CYN-MW19.

Table 11-5 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-MW15 (Table 11-5) 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.

5 o Summary and Conclusions

Based on analytical data presented in Table 11-4 and in previous reports, the following

statements can be made:

• The perchlorate concentrations for the groundwater samples from the four new

monitoring wells (CYN-MW16 through CYN-MW19) were all ND.

• 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 11-2).

• Since June 2004 (the start of sampling as required by the Consent Order), perchlorate

was detected above the screening level/MDL (4 µg/L) in groundwater samples from only

one well (CYN-MW6) and its replacement well (CYN-MW15) in the perchlorate

monitoring well network.

• 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-MW16 through CYN-MW19.
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Current Perchlorate Screening Monitoring Well Network, October — December 2019
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Groundwater Elevations and Perchlorate Concentrations Over Time in CYN-MW15
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Table 11-1

Current Perchlorate Screening Monitoring Well Network

October - December 2019

Well Date Sampled

Number of
Consecutive
Sampling
Eventsa

Remaining
Number of
Sampling
Events

Sampling
Equipment

CYN-MW15 11-Oct-19 11 TBDb BennettTM Pump
CYN-MW16 20-Nov-19 1 3 BennettTM Pump
CYN-MW17 19-Nov-19 1 3 BennettTM Pump
CYN-MW18 19-Nov-19 1 3 BennettTM Pump
CYN-MW19 18-Nov-19 1 3 BennettTM Pump

Notes

alncludes this sampling event.
bThis 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.



Table 11-2

Monitoring Wells Discussed in Previous Perchlorate Screening Reports

Well
CCBA-MW1 MWL-MW1
CCBA-MW2 MWL-MW7
CTF-MW1 MWL-MW8
CTF-MW2 MWL-MW9
CTF-MW3 NWTA3-MW2
CYN-MW1D OBS-MW1
CYN-MW5 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
M RN-2 TAV-MW13
M RN-3D TAV-MW14
MWL-BW1 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 (-III).
OBS = Old Burn Site.
SWTA3 = Southwest Technical Area (-III).
TA1-W = Technical Area-I (Well).
TA2-W = Technical Area-ll (Well).
TAV = Technical Area-V.



Table 11-3

Sample Details for October - December 2019 Perchlorate Sampling

Well
Sample

Identification
AR/COC
Number

Associated
Groundwater
Investigation

CYN-MW15 110529-004 620306 BSG AOC

CYN-MW16
111922-007
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).
MW = Monitoring well.



Table 11-4

Summary of Perchlorate Screening Analytical Results for the

Current Monitoring Well Network, October - December 2019

Well
Sample
Date

AR/COC
Number

Sample
Number

Result

(ig/L)

MDL

(pg/L)

PQL

(pg/L)

MCL

(µg/L)

Laboratory
Qualifiera

Validation
Qualifierb

Analytical

Methodb
Comments

Burn Site Groundwater Area of Concern

CYN-MW15 

17-Dec-14 615941 096979-020 ND 4.0 12 NE U EPA 314.0

11-Jun-15 616178
097842-020 ND 4.0 12 NE U EPA 314.0
097843-020 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

21-Oct-16 617385

100705-004 4.09 4.0 12 NE J EPA 314.0
100705-R04 3.98 0.25 1 NE SW846 6850
100706-004 4.18 4.0 12 NE J EPA 314.0 Duplicate sample
100706-R04 4.01 0.25 1 NE SW846 6850 Duplicate sample

19-Apr-17 617823
102400-013 4.07 4.0 12 NE J EPA 314.0
102400-R13 3.19 0.10 0.4 NE Hh J- SW846 6850

13-Oct-17 618205
103748-004 4.05 4.0 12 NE J EPA 314.0
103749-004 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

16-Oct-18 619203
106473-004 ND 4.0 12 NE U EPA 314.0
106474-004 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

CYN-MW16 20-Nov-19 620651
111922-007 ND 4.0 12 NE U EPA 314.0
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

aLaboratory Qualifier
If cell is blank, then all quality control samples meet acceptance criteria with respect to submitted samples.
H = Analytical holding time was exceeded.
h = Prep holding time exceeded.
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 MDL.

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 11-4 (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.
pg/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 11-5

Perchlorate Screening Groundwater Monitoring

Field Water Quality Measurementsa, October - December 2019

Well Sample Date
Temperature

(°C)

Specific
Conductivity
(µmholcm)

Oxidation-
Reduction
Potential
(mV)

pH
Turbidity
(NTU)

Dissolved
Oxygen
(% Sat)

Dissolved
Oxygen
(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

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

°C = Degrees Celsius.
% Sat = Percent saturation.
µmho/cm = Micromho(s) per centimeter.
CYN = Canyons (Burn Site Groundwater Area of Concern).
mg/L = Milligrams per liter.
mV = Millivolt(s).
MW = Monitoring well.
NTU = 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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Appendix B

Data Validation Sample Findings

Summary Sheets for the Perchlorate Data



PO Box 2 1981
Alhunuerana, NM 87154

1 BE8-678.b447

woon.alainc..net
Memorandum

Date: November 14, 2019

To: File

Fronr Mary Donivan

Subject: Inorganic Data Review and Validation — SNL
Site: BSG AOC
ARC OC: 4520303 and 620306
SDG: 492859
Laboratory: GEL
Proj ectiTasIn 19512-1 .12.1 L01.
Analysis: General Chemistry

See the attached Data Validation Vilort-qlneets for supportnig docurnentation on the data review and
validatioa This -validation was performed according to 51.41,13:ISMO Procedure AOP 00-03 Rev 5.

Summary

Two samples were prepared and analied -Rith accepted procediues 11-67. method EPA 353.2 fititrate,ninite) and
c:ne sample was prepared and analyzed with accepted procedures using method EPA 314.0 (perchlorate). Data were
reported for all required analvtes. Problems were identified with the data pacloge that resulted in de qualification of
data.

NitrateeNimite: 
1. Samples 492859002 and -004 were analyzed at a 501 dilution: however_ thePS and replicate ana1}'ses were

performed Ell aa unctihited sample and considered s disNiirAar inatm_ The associated tesults for samples
-002 and-004 were detects and will be qualified J,MSL.F.P1.

Data are aeceptable and repot-Lei:1QC measures appear to be adequate The folloRrinr sections discuss the data review
and .validation.

Holding Times and Preservation 

The samples were prepared and analyzed within the prescribed holding 613:1e3 and were properly
preserved.

C. alib r a don

All initial and continning calibration met QC acceptance criteria.

Blanks 



No target analyres were detected in the blanks_

Labora torT Control Sample (L.CS) 

All LCS acceptance critetia were met.

Ma Era Spike and Matril Spike Duplicate CAISiNISD) 

All MS/PS recoveries met QC acceptance critelia except as noted above in ihe S11111£02Ty section and as follows. The
P5 Ri.aiR was :::.1.25% for perchlorate. The associated sample remit was non-detect and will not be ipalified.

be noted that the PS analysis for nitrate...nitrite was perfumed on. an arsIL sample of Riniflat matrix
ft= another SDG.

Labora tory Replica re 

The replicate analyses met all QC acceptance criteria except as noted above in the Summary sectioa

It diould be noted that the replicate analysis for nitratelnitrite was performed on an SNL sample of Rirrular
matrix from another SDG.

Detection Limits!Dilutions 

All detection limits were properly reported and were conectly adjusted for dilutions. The following
cbluticras were performed due ro high amounts of target analyte prewnt in ihe sample.

NitrateVitrite
Samples -002 and -004 were diluted 50I.

Other QC 

Ncr other .specirac issues that affect data quality were 

arvieNed by. Ellen McEntee Level: 1 Date: 11+1512019



Sample Findings Summary INQA
AR/COC: 620303, 620306 Pagel of t

Analytical Method

EPA 3532

Sample 10 Analyte Name lCAS#) Qualifier, FCC

109234-1:103ICYN-MW13 Nitrogenr Nitrate/Nitrite (NO3ASN) J, N151,RP1

110529-003/CYN-MW15 Nitrogen, Nit rate/NitriteINO3ASN) J, NISI.,RP1

All Oth ET analyses rnet QC acceptance crfte Hai! no further data should he qualrrie-d.



42'0 Bog 21987
Albuquerque, PIN187154

1-888-678 5447

vodecaga.inc,net
Menaorrindum

Date: humor 14, 2o20

To: File

From: Mary Donis...an

Subject Inorganic Data Review and Vahdation — SN_T-
Site: ER Burn Site
ARCOC: 6204551
SDG: 497109
1-aboratoly GEL
ProjecterTaalL 176092.01.06
Analysis: General Chemistry

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. This validation was performed according to SNI._:13,1a10 Prooeclure AOF 00-03 Rev 5.

Summary

DAD samples were prepared and irrnlyzed with accepted procedures using methods EPA 353.2 (nitratenitrite) and
EPA 314.0 (perchlorate) and one sample was piepared and analyzed using method EPA 9056A (anions by IC). Data
were reported for all required anal-y-tes. Problems were ideatiEed with the data package that resulted in the
qunlifiration of data

Nitratelnitrite: 
1. Samples 49710901)6 and-017 were &Dialyzed at alOOX dilution fx naratelnitrite; however. the MS and

replicate analyses were pexfarmed on art SN1 sample from another SDG. r,ample 496802005 diluted 10X and
considered a dissiniOar matrix_ The associated result for samples -006 and -017 were detects and vvill be will
be qualified ..TALS1,11111.

Data are acceptable and reported QC Illeankr€ a appear to be adequate. The following sections clisc-us3 the data review
and validation.

Holaiog Times and Preservation 

The samples were prepared and analvzed within the prescribed Er times and were properly
preserved.

Calibra don

All inirial and coritirminz calibration met QC acceptanoe criteria.

Blanks



No target analytes were detected in any of the blanks except as follows. Nitrate:nitrite Was detected at
<the PQL in the ICE_ a bracketing CCB and EB1. EB1 was submitted on ARCOC 620650 in another SDG
and associated with KLairciles -006 and -017. The associated sample resrth for EB1 was qualified non-detect
due to ICB/CCB contamination and was not be applied to any field sample results_ The associated results
for sqirtple-; -006 and -017 were detects 'L,5X the ICBICCB concentration and will not be qualified.

Chloride Wis detected at tAie PQL iu BBL. .atiriple 497108006.. submitted in another SDG and associated
with sample -DV. The associated sample result was. a detect •:,5X the E.B concentration .and will not be

Laboratory Control Sample (LC'S) 

Ail LCS acceptance criteria were

Ma trim Spike and 3Latrix Spike Duplicate (MSAISD)

The MSTPS met QC acceptance niteria except as uoted above in the Sitrantory section_ It should be noted
that the patent .samples for the NIS for perchlotate and nitrateiniithe were SIC_ samples from other SDGs.
No data will ix.  

Laboratory Replicate

The replicate analyths met all QC acceptance criteria except as noted abate in the Summary section_ It
should be noted that the parent Samples for the duplicates for perchlorate and nitrate:nitrite were SIZL,
samples from other SEGs. No data will be qaalified.

Detection Limits:Dilutions

All detection limits were propedy reported and conectly adjusted for dilutions. The fallotLing dilutions
were performed due to elevated amounts of tarnet analyte present in the samples.

Anions:
Sample -007 was diluted 10X for chloride arid sulfate.

Nitratelnitritez
Sancles -00.6 and -017 were diluted 100X

Other QC

EB1 was submitted with ARCOC 6204650 in another SDG and was amociated -with vamples on ARC'OC
620651. Field duplicate pairs -were submitted with ARCOC 620651 for perchlorate and nitrateinitrite.
There are Ito --required' resiew criteiia far field duplicate analyses comparability: uo data will 1:e
qualified as a reiult.

No other specific issuiai that affect data quality were identified.

Reviewed lry: Linda Thal Level: I Date : 01/17:2020



Snniple Findings SuMtn ary

AR/COC: 620651

AQA
Page 1 of 5

Analytical Method

DOE EML HASL-300,1.1-02-RC

EPA 353.2

EPA 9o0.4/sw846 9310

EPA 901,1

Sample

111922-012/ER-35G-CYN-

MW16

111922-005/ER-BSG-CYN-

MW16

111923-003AR-65G-0N-

MW16

111922-011/ER-BSG-CVN-

MW16

111922-010/ER-BSG-CYN-

MW16

111922-010/ER-BSG-CVN-

MW16

111922-010/ER-BSG-CVN-

MW16

Arialyte Name (CAS#1 Qualifier, RC

Uranium-235/236 (15117-96- J, FR7

1/13982-70-)

Nitrogen, NitratefNitrite (NO3A.SP‘i) J, MS1,RP1

Nitrogen, Nitrate!'Nitrite (P403ASN) J, MS1,RP1

BETA112587-47-2) J, FR7

Americium-241 (14596-10-2)

Cesium-137 {10045-97-3}

Co bait-60 (10198-40-0)

BD, FR3

BD, FR3

BD, FR3

111922-010/ER-BSG-CYN-

MW1S

EPA 906.0 Modified

Potassium-40 {13966-00-2} BD, FR3

111922-013/ER-BSG-CYN-

MW16

Tritiurn (10028-17-8) BD, FR3

5W846 3005A/602013

11.1922-008/ER-BSG-CYN-

MW1B

111922-008/ER-BSG-CYN-

MW16

111922-008/ER-BSG-CYN-

MW16

Alu mi num (7429-90-5)

Antimony (7440-36-0)

Arsen ic (7440-38-2)

LJJ, MS1,RP1

MS1,RP1

J, MS1,RP1

111922-008/ER-BSG-CYN-

MW16

Barium (7440-39-3) J, MS1,RP1
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Anahrtkal Method Sample 1.0

111922-008/ER-BSG-CYN-

MW16

111922-008/E R-a56-CYN-

IMW16.

111922-008/ER-BSG-CYN-

NMI6

111922-008/E R-BSG-CYN-

MW16

111922-0081E4t-BSG-CYN-

MW16

111922-008/E32-B5G-CYN-

MW16

111922-008/ER-IESG-CYN-

MWI6

AnaNte Name {CASIt1

Eerylfium (7440-41-7)

Cairn i urn (7440-43-9)

Calcium 0440-7{>-2

Chromium (7440-47-3)

Cobalt 17440-48-4}

Copper17440-50-5)

iron (7439-89-6)

Qualifier, RC

UJ, MS1,RP1.

UJ, MS1,RP1

MS1,R131.

UJ, MS1,R131.

acia2W,
132,MSUP1

J, MS1,RP1

111922-008/ER-BSG-CYN-

MWI6

Lead (7439-92-1) UJ, MS1,RP1

111922-0081ER-BSG-CYN-

MW16

111922-008/Eg-BSG-CYN-

MW16

111922-008/ER-BSG-CYN-

MW16

111922-0408/ER-BSG-CYN-

MW16

111922-008JER-BSG-CYN-

MW16

Magnesium 17439-95-4)

Manganese (7439-96-5

Molybdenum (7439-95-7)

Nickel (7440-02-0)

POIRissium (9/7/7440)

J, MS1,RP1

C1(3,MS1,RP1

J, MS2,R131

J, MS1,RP1

J,

111922-008/ER-BSG-CYN-

MWI6

Selenium 17782-49-2) J, MS1,RP1

111922-008/ER-BSG-CYN-

MW16

111922-00VER-BSG-CM-

MWI6

111922-008/ER-BSG-CYN-

MWI6

Si hie r (744.0-22-4)

Sodium (7440-23-5)

Th al I ium (7440-28-0)

UJ, MS1,R.P1

J, MS1,R131

UJ, MS1,RP1

111922-008/ER-BSG-CYN-

MW16

Vanadium (7440-62-2) J, MS1,RP1
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Analytical Method Sample lD

111922-008fER-BSG-CYN-

NAWIS

111922-009/ER-S-CYN-

PAWI5

111922-009/ER-BSG-CyN-

POW16.

111922-009/E R-BSG-CM-

MW16

111922-0091ER-BSG-CYN-

MWIS

111922-009/ER-BSG-CYN-

MW16

111922-009/ER-6.5G-CYN-

POW16.

111922-409/ER-6SG-CM-

MW16

111922-009IER-BSG-CM-

MW16

111922-009/ER-BSG-CVN-

MW16

111922-009/E R-BSG-CYN-

MW16

111922-009/ER-BSG-CYN-

PAW16.

111922-009/ER-B5G-CM-

MW16

111922-0O9JER-BSG-CM-

MW16

111922-009/E R-B5G-CYN-

MW16

Analyte Name (CAW

Zinc (7440-66-6)

Aluminum (7429-90-5)

Antimony (7440-36-0]

Arsenic (7440-38-2)

Barium (7440-39-3)

Ben/Ilium (7440-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

pper (7440-50-8)

iron (7439-89-6)

Lead (7439-92-1)

Magnesium (7439-95-4)

Manganese (7439-96-5)

Qualifier, RC

UJ, MSIRP1

ISLF.151,R131

UJ, MS1,RPI.

J, MS1,RP1

J, MS1,RP1.

LJJ,

lS1rM31,RP1

UJ, MS1,RP1

J, MS1,RP1

LJI,

l31,MS1,RP1

MS1,RP1

apo2W,
132,MS1,RP1

UJ,

l31,1,451,RP1

UJ, MS1,RP1

J-, lS1,M31,RP1

J-,

CK3,151,MS1,RP

111922-009/ER-BSG-CYN-

MW15

Molybdenu m17439-98-7) J, MS1,RP1

111922-009PER-MG-CM-

MW16

Nickel (7440-02-0) J-, lS1,MS1,RP1

111922-DO9fER-MG-CM-

MW16

Potassium (9/7/7440) J-, lS1,M31,RP1
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Analytical mahod Stuff*

111922-009/ER-6 5G-CYN-

MW1S

111922-009/E R-BSG-CYN-

MW16.

111922-009/ER-EISG-CYN-

MW16.

111922-009/E R-8SG-CYN-

MW1S

111922-009/01-B5G-CYN-

MW115

11.1922-009/ER-B SG-CYN-

NMI&

Analyte Name [CAW) Qualifier, RC

Selenium 17782-49-21

Sillier (7440-22-4)

Sodium (7440-23-5)

Thallium (7440-28-0)

Vanadium (7440-62-2)

Zinc (7440-65-16)

J, MS1, RP1.

UJ, MS1,RP1

J-,151,MS1.RP1

UJ, MS1,RP1

J-, IS1,MS1,RP1

J, MS1, RP1.

SW84-6 3535A/8015D

111922-003/ER-BSG-CYN-

NIWIS

111923-001/ER-BSG-CYN-

MW15

Diesel Range Organics (68334-30-51 UJ, MS5

DieseE Range Organics (.58334-30-51 UJ, MS5

9.,..1846. 3535A/8330B

111922-002iER-ELSG-CYN-

MW15

111922-002/ER-115G-CYN-

NMI&

111922-002/ER-B5G-CYN-

MW16.

111922-002/ER-BSG-CYN-

MW115

111922-002,,ER-BSG-CYN-

N1W1S

111922-01D2fER-BSG-CYN-

MW15

rn-Nitrotoluene {99-08-1)

Nitrobenzene (98-95-3)

o-Nitrotol uene 188-72-2)

P ETN (7.8-11-5)

p- Nitrotol ue ne 199-99-01

Tetryl (479-45-81

UJ, 14

1414

UJ, 14

UJ, C.3,MS3

UJ, 14

R, L3

SW846 82608 EIOE-P1

111921-001fER-B 5G- FB1

111921-001/ER-BSG- 931

111922-001„/ER-BSG-CYN-

MW16

Acetone (6.7-64-1)

Methyl acetate (79-20-9)

Acetone (57-E.4-1)

UJ, MS3

UJ, 14

UJ, MS3
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Analytical Method SampleilD A na lvte Nd rne Qualifier, RC

111g22-1301/51-BSG-CYN- Methyl acetate {79-213-9) W, 14

MW16.

111925-001/ER-G-TB4 Acetone (67-64-11 J-, MS3

111925-001/ER-BSG-TB4 Methyl acetate {79-20-9) 1.JJ, 14

A1I1 other analyses met QC acceptance criteria.: no further data silould Ire qualified.



llanara n dum

Date: January I4, 2020

To:

From Mary Donivan

Subject Inorganic Data Review and Validatice —
Site: ER Burn Site
ARCOC: 620652
SIDG: 49.7022
Laboratory: GEL
Prcij ectiTaskz 176092.01.06
Analysis: General Clienitctry-

r 1 At
II .1-5-T4D FFL PLFALITY 143 MD C14.7105. 1,1:1

PO Box 21:987
Albuquerque, NM 8/154

1 .688 .578-.5.41-4 7

WNW. inc.n0

See the attached Data Validation Vilgrimheeth for supporting documentation on the data review and
vrilidation_ This -cmlidation was performed according to SNiftkal SMO Procedure AOP 00-03 Rev 5.

Summary

One sample was prepared and analyzed with accepted procedures Mil:LE methods EPA 9056A (anions by IC), EPA
3512 (nitratetitrite) and EPA 314.0 (perchlorate). Data were reported for all required analytes Problems were
identified with the data package that remitted in the qualification of data

Anions: 
1. The MB and duplicate ant..-ses were pedal:tied on an SNL DI water sanap1e from another SDO.

asr...ociated sample results -were detects will be qualified ,124S1,14.P1 due to lack of inatrixecific accuracv
and precision data

Data are acceptable and reported QC1/1teaSlatES appear to be adequate. The following sectionus discuss the data review
and yalidaaoa

Holding Times and Preseivatiou

The sampIes were prepared and analyzed within the presenled holdEnE limes and were properly
presei-yed.

C alibration

autial and confirming calibration met QC: acceptance ctiteria.

Blanks 



No target analytes were detected in arty of the blank3 axcept as follows. Nitratenitrite detected at
L.-the PQL in the ICB and a bracketing CCB. The associated rerah for sample 49 itr22005 was a detect ::..5X
the ICB.CCB concentration and will not be qualified.

Laboratory Control Sample (LCS) 

Ali LCS acceptance cniteria were nut.

ALitrix Spilie and Matrix Spike Duplicate (filS3LSD)

The NETS olet QC .acceptanze critetia emcept noted above in the Summary section_ It should be noted
that the patent satrple4 kr the MS -were SNL .samples of similar matrix from other SIJCI. No data will be
qualified.

Labora tory Replica le

The replicate analysis met all QC acceptance criteria except as noted abow in the Sim:nut}, section_ It
should be noted that the parent amples for the &plicate 3 were SM.. samples of similar matrix flu:nod-ler
SDCrs. No data will be qualified.

Detection Limits:Dilutions 

All detection limit were properly reported and correctly adjusted fcrr dilutions. The followinE dihniions
were performed due to elevated amounts of target ware present in the sa3nple-3.

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

Nitrate,nitrite:
Sample -00 was diluted 10X.

other QC 

No other specific issuer, that affect data quality were identified.

Reviewed by: Linda Thal Ley& I Date: 01.11712020



Sample Findings Suminmy

AR/C0C.: 620652

ACJA
Page 1 of 5

Analytical Method Sample ID Analyte Name (CAStr) Qualifier, BC

DOE EML HASL-300,1.1-02-RC

111926-012/ER-3SG-CYN-

MW17

EPA 901.1.

111926-010TER-BSG-CYN-

MW17

111926-010/ER-33G-CYN-

MW17

11.1926-0.10/ER-3SG-CYN-

MW17

111926-G10A R-3SG-CYN-

MW17

lUra nium-235/236 {15117-96-

1/13.982-70-)

Americium-241 (14596-10-2)

Cesium-137 (10045-97-3)

Cobalt-60 (10198-40-0)

Pobssium-40 (13966-00-2)

BD, FR3

BD, FR3

BD, FR3

BD, FR3

R, Z2

EPA 906.0 Modified

111926-0.13/ER-SSG-CYN-

MW17

Tritiurn (10028-17-8) BD, FR3

SW846 3005A/6020B

111926-0C8fER-65G-CYN-

MW17

111926-008/ER-BSG-CYN-

MW17

11.1926-008/ER-3SG-CYN-

MW17

111926-008fER-350-CYN-

MW17

111926-008/ER-35G-CYN-

MW17

11.1926-008/ER-35G-CYN-

MW17

111926-008/ER-BSG-CYN-

MW17

111926-00S/ER-BSG-CYN-

MW17

Aturrhinurn (7429-90-5)

Antimony (7440-36-0)

Arsenic {7440-38-2)

Barium (7440-39-3)

BervIllium {7440-41-7)

Cadmium (7440-43-9)

lci u m (7440-70-2)

Chromium (7440-47-3)

UJ, MS1,RP1

UJ, MS1, RP I

J, MS1,RP1

J, MS1,RPI

UJ, MS1,RP1

UJ, MS1,RP1

J, MS1,RP1

UJ, MS1, RP 1
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Analytical Method Sample 10 Analyte Name KASAI Qualifier, RC

111925-008/ER-BSG-CYN- Cobalt (7440-48-4) J, MS1,RP1

MW17

111926-008/ER-BSG-CYN- Copper (744,0-50-81 UJ, MS1,R131

MW17

111925-008/ER-85G-CYN- Iron (7439-89-5) J, MS1,RP1

MW17

111925-008/ER-BSG-CYN- Lead (7439-92-1) W, MS1,RP1

MW17

111925-0081ER-BSG-CYN- Magnesium (7439-95-4) J, MS1,RP1

MW17

111926-008/ER-6SG-CYN- Manganese (7439-95-5) J, MS1,RP1

MW17

111925-008/ER-6SG-CYN- Molybdenum {7439-98-7} J, MS1,RP1

MW17

111925-008/ER-BSG-CYN- Nickel(7440-02-41 J, MS1,RP1

MW17

111925-0081ER-BSG-CYN- Potassium {7440-09-7} J, MS1,RP1

MW17

111925-008/ER-6SG-CYN- Selenium (7782-49-2) J, MS1,RP/

MW17

111925-008/ER-13SG-CYN- Si Fuer (7440-22-4) UJ, MS1,RP1

MW17

/11925-008/ER-BSG-CYN- Sodium {7440-23-5) MS1,RP1

MW17

111925-00S/ER-BSG-C1lN- Thallium (7410-28-01 W. MS1,RP1

MW17

111925-008,(ER-BSG-CYN- Vanadium (7440-62-2) LJJ, MS1,R131

MW17

111925-008/ER-BSG-CYN- Zi nc {7440-56-6} J, MS1, RP1

MW17

111925-009/ER-65G-CYN- Akrrnin urn (7429-90-5) UJ, MS1,R131

MW17

111925-009/ER-13SG-CYN- Antirnony (7440-35-0) UJ, MS1,RP1

MW17

111925-009/ER-BSG-CYN- Arsenic (7440-38-2) J, MS1,RP1

MW17
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Analytical Method Sainpl e 10

111926-009/ER-BSG-CYN-

MW17

Ana lyte Name (CAS#) Qualifier, PLiC

Bariurn (7440-39-3) M31,RP1

111926-01:19/ER-BSG-CYN-

MW17

Beryllium{7440-41-7) UJ, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-35G-CYN-

M1N17

111926-009/ER-3SG-CYN-

MW17

Cadmium' (7440-43-9)

Calcium (7440-70-2)

Chromium (7440-47-3)

UJ, MS1,RP1

J, MS1,RP1

UJ, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

Cobalt (7440-48-4) J, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

Copper (7440-50-8) L1J, MS1,RP1

111926-009/ER-BSG-CYN-

MW/7

iron (7439-89-6) J, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-BSG-CYN-

MW17

Lead (7439-92-1)

Magnesium (7439-9540

Mangan ese 7439-96-5 )

UJ, MS1,RP1

MS1,RP1

J, MS1,RP1

111926-GO4fER-BSG-CYN-

MW17

Molybdenum (7439-98-7) J, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

iilickel (7440-02-0) J, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

Potassium (7440-09-7) J, MS1,RP1

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-BSG-CYN-

MW17

111926-009/ER-BSG-CYN-

MW17

Selenium (7782-49-2)

Silver (7440-22-4)

Sodium (7440-23-5)

Thallium (744-0-2B-0)

MS1,RP1

UJ, MS1,RP1

MS1,RP1

UJ, MS1,RP1
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Analytical Method

SW845 3535A/8015D

Sample ID

111925-009/ER-5.SG-CYN-

MW17

111925-009/ER-BSG-CYN-

MW17

Ana lyte Name (CAS4) QuaHer, -RC

Vanadium (7440-62-2) 111, MS1,RP1

Zinc (7440-56-6) 111. MS1,RP1

111926-003A R-55G-CYN- Diesel. Range Organi f68334-30-5) UJ, MS5

MW17

SW846 3535AM-330B

SW846 826013 DOE-AL

SW846 9056A

111925-002/ER-8SG-CYN- rn-Nitrotoluene {99-08-1} UJ, 14

MW17

111925-002/ER-BSG-CYN- Nitrobenzene {98-95-3} LIA, 14

MW17

111925-002/ER-BSG-CYN- o-N itrotoi ue ne (88-72-2) 111,14

MW17

111925-002/ER-BSG-CYN- PETN (78-11-5 UJ, C3,MS3

MW17

111925-002/ER-3SG-CYN- p-Nitrotoluene (99-99-0) W. 14

MW17

111925-002/ER-BSG-CYN- Tetryl (47945-8) R, L3

MW17

111925-0.01/ER-BSG-CYN- Acetone (6.7-64-1)

MW17

111925-001A R-BSG-CYN- Methyl acetate (79-20-9)

MW17

111928-001/ER-8SG-TB5 Acetone 167-54-1)

UJ, MS3

UJ, 14

UJ, MS3

111928-001/ER-BSG-TM Methyl acetate (79-20-9 U.1,14

111925-006/ER-3SG-CYN- Bromide (24959-67-9) J, MS1,RP1

MW17

111925-006/ER-BSG-CYN- Chloride (15887-70-6) J, MS1,RP1

MW17

111925-005/ER-BSG-CYN- flucpride (16984-4S-8) J, MS1,RP1

MW17

111925-006/ER-35G-CYN-

MW17

Sulfate 14808-79-8) J, MS1,RP1
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Analytical Me ttod Simple 19 Ana kite Na rne CA5.0 Qualifier, ftC

Ail °that a n a lyses met QC ac reptance criteria; nu further clan bt a as lined.
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PO Box 21987
Albuquerque, FiN1 87154

1,888-67 8.5447

wont. ciahrc,nel
Meinorii

Date: Januaxy 24.. 2020

To: File

From Igary Donivan

Subrct hiorganic Data Review and-Validation —
Site: ER Bum Site
ARCOC: 520653
&Da 49.7030
Laboratory: GEL
Proj ec tiTas lc 176092.01. 06
Analysis: General Chemistry-

See the attached Data Validation Worlmheets for supporting documentation on the data review and
validation This -s.,alidation was performed according to SrNifikai SMO Procedure ACP 00-03 Rev 5.

Suminn-v

One sample was prepared and analyzed with accepted procedures using methods EPA 9056A (anions by IC), EPA
353.2 (nittate!nitrite) and EPA 314.0 (perchlorate). Data were reported for all required analytes. Problems were
identified with the data package that resulted in the qualification of data

Anions: 
L The MS and duplicate analyses were pedal:lied on an SNL DI water sample from another SDG. A11

associated sample results Ivere detects will be qualified JALSLRPI due to lack of matrix-specific accuracy
and precision data

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

Holding Times and Preserradou

The sampleg were prepared and analyzed within the p-escribed holding times and were properly
Fes:Imre&

C alibi a don

Ali initial and contiming calibration met QC acceptance ctiteria.

Blanks



No tam( nnalytes 1.vere detected in any of the blanks except as follows. Nitrateinitrite Iva:. detected at
Jae PQL in the 1CB and a bracketing CCB. The associated r-trlt for mmple 497030005 was a detect >5X
the ICB..CCB concentrations and will not be qualified.

Laborator5- Control Sample (LC'S) 

All LCS acceptance criteria were met.

Mirth Spike and Alanim Spike Duplicate 11',ISIISD)

The MS PS met QC acceptance criteria except ar... noted above in the Si wrirrary section It -.1oti1d be noted
that the parent samples for die ..5.1S for perchlorate and nitate•Mtrite were SNL 3 amples of similar matrix
fi.oni otlier 'DGs. No data will be qualified

Labora Corr Replicate

The replicate analysis met all QC acceptance ctiteria except noted above in the Summary section It
should be noted that the parent ,.anaples for the duplicates for perchlorate and nitratelnitnte were SN.7_
samples of similar matrix from other SDOrs. No data will he quali.5ed

Detecriou Limits 'Dilutions 

All detection !Min. were properly reported and cmectly adj usted far dilutions. The followiun clilmicras
were performed due to elevated amounts of target analyte present in the samples.

Anions-.
Sample -006 was diluted 20X for chloride angi sulfate.

Ninatejnitrite:
Sancle -005. was diluted 5OX.

Other QC 

No other specific issues that affect data wilily were identified.



AR/COC: 620653

Analytical Metho-d

DOE EML HASL-300, U-02-RC

EPA 900.0/SW846 9310

EPA 901,1

EPA 906.0 Modified

SW846 3005A/6020B

Sample Findings Surnmaly

San-ip[e 10

111929-012/ER-BSG-CYN-

MW18

111929-011/E R-BSG-CYN-

MW18

111929-010/ER-BSG-CYN-

rsinv18

111929-010/ER-BSG-CYN-

MW18

111929-010/ER-35G-C1lN-

MW18

111929-010/ER-BSG-CYN-

MW18

111929-G13/E R-BSG-CYN -

MW18

111929-008/ER-BSG-CYN-

MW18

111929-008/E R-BSG-CYN-

MW18

111929-C.08/ER-BSG-CYN-

MW18

111929-008/ER-BSG-CYN-

MIMS

111929-008JER-BSG-CYN-

MW18

AcIA
Page 1 of 9

AnaJyte Name (CASkt)

Uranium-235/236 {15117-96-

1/15982-70-)

ALPHA (12587-46-1)

Americium-241 (14596-10-2

Gesium-1,37 {10045-97-3}

Cobalt-60 (10198-40-0)

Pobssiurn-40 {13966-00-2)

Triti urn (10028-17-8)

Aluminum 7429-90-5)

Antimony (7440-36-0

Arsenic {7440-38-2}

Barium {7440-39-3)

Beryllium {7440-41-7)

Qualifier,

J, FR7

FR7

BD, FR3

BD, FR3

BD, FR3

BD, FR3

BD, FR3

J, MS1,RP1

UJ, MS1,RP1

MS1,RP1

3, MS1,RP1

MS1,RP1

111929-008/ER-BSG-CYN-

MW18

Cadmium (7440-43-9) U...1, MS1,RP1
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Analytical Methbd Sample ID Analyte Name (CAW) Qualifier, RC

111929-008/ER-BSG-CM- Calcium 7440-70-2) J, MS1,RP1

MW1S

111929-003/ER-BSG-CM- Chromium (7440-47-3) UJ, MS1,RPI

MW1S

111929-DO8JER-SSG-CY N- Cobalt (7440-48-4) J, MS1,RP1

MW1S

111929-00S/ER-SSG-CM- Copper (7440-50-8) J, MS1,RP1

MW18

111929-008/ER-BSG-CM- iron {7439-89-6} J, MS1,RP1

MW1S

111929-008/ER-BSG-CM- Lead (7459-92-1) UJ, MS1,RP1

MWIS

111929-008/ER-BSG-CM- Magnesium (7439-95-4) J, MS1,RP1

MW18

111929-00S/ER-BSG-CfN- Manganese (7439-96-5)

MW1S aC3,MSI,R Pi

111929-008/ER-BSG-CYN- Molybdenum (7439-98-7) J, MS1,RP1

MW18

111929-DOS/ER-SSG-CM- Nickel (744G-02-0) J, MS1,RP1

MW18

111929-008/ER-SSG-CM- Polmssium {7440-1)9-7} J, MS1,RP1

(vPNIS

111929-DOS/ER-BSG-CM- Selenium (7732-49-2) J, MS1,RP1

MW18

111929-008/ER-BSG-CM- Silver (7440-22-4) UJ, MS1,RP1

MW1S

111929-DOS/ER-BSG-CYN- Sodium {7440-23-5) J, MS1,RP1

MW1S

111929-00S/ER-3SG-CM- Th al l i um 7440-28-0.) UJ, MS1,RP1

MW18

111929-DOS/ER-SSG-CM- Van adium (7440-62-2) UJ, MS1,RP1

MW1S

111929-008/ER-BSG-CYN- Zinc{74160-66-6) UJ, MS1,RP1
MW1S

111929-G09/ER-BSG-CM- Aluminum (7429-90-5)

MW1S

UJ,

lS1.N181, RP1
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Analytical Metho-d Sampk lD

111929-009/ER-6SG-CYN-

MW18

111929-009/ER-BSG-CYN-

NAW1S

111929-009/ER-BSG-CYN-

MW1S

111929-IMER-3SG-CYN-

MW1S

111929-009/ER-BSG-CYN-

MW18

111929-00WER-BSG-CYN-

NAW1S

111929-009/ER-6SG-CYN-

MW18

Anelyle Name ICASO

Antimony (7440-36-0)

Arsenic {7440-38-2)

Barium (7440-39-31,

Berylliurn (744121-41-7)

Cadmium (7440-43-9)

Calcium (7440-70-2).

Chromium (7440-47-3)

Qualifier, SC

UJ, MS1,RP

J, VIS1,RP1

J, MS1,RP1

J-, lS1,M31,.RP1

UJ, MS1,RPS

J, MS1,RP1

UJ,

lS1,M51,R131

11.1929-009 JER-BSG-CYN-

NAW1S

Cobalt (7440-48-41 J, NIS1,RPI

11.1929-0091ER-BSG-CYN-

NAWILS

Copper (7440-50-8 J, MS1,RPIL

111929-00g/ER-BSG-aN-

MW18

Iron (7439-89-6) J-, lS1,MS1,i1P1

111929-009/ER-BSG-CYN-

MW18

111929-009/ER-BSG-CYN-

111929-009/ER-BSG-CYN-

MW18

Lead (7439-92-1)

Magnesi urn (7439-95-4)

Mangan ese (7439-96-5

UJ, V1S1„RP1

l51,MS1,RP3.

J-,

03,151,MS1A

P

111929-009/ER-BSG-CYN-

MW1S

Molybdenum (7439-98-7) J, VIS1,RP1

111929-009/ER-BSG-CYN-

MWILS

111929-009/ER-6SG-CYN-

MW1S

111929-009f ER-BSG-CYN-

MW1S

Nickel (7440-02-N

Pubssium (7440-09-7)

Sel en i urn (7782-49-2

J-,

J-, lS1, MS1, RP].

J, VIS1,R131
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AnalvEical Method Sample ID

111929-009/ER-BSG-CYN-

MW18

111929-009/ER-BSG-CYN-

MW/8

111929-009/E R-BSG-CYN -

MWILS

111929-C1.09/ER-BSG-CYN-

MW18

121929-009/ER-BSG-CYN-

N1W18

Analvte Name lCA.54) Qualifier, fiC

Silver (7440-22-4}

Sodiu m17440-23-5)

Thallium (7440-28-0)

Vanadium (7440-62-2}

Zinc (74-40-66-6)

UJ, MS1, RP1

J-, 161,M,51,11P1

UJ, MS1, RP1

UJ,

131,M51,1U1

MS1, RP1

9.1V846 3535AJ80150

111929-003/ER-BSG-CYN-

MW18

Diesel Range Organics {68334-30-5} UJ, MS5

SW846 3535A/833013

121929-002/ER-35G-OYN-

NIW18

11192g-002A R-BSG-CYN-

MW1S

111929-002/ER-BSG-CYN-

MW18.

11192-9-002/ER-BSG-CYN-

NIW18.

121929-002/ER-BSG-CYN-

MW1S

111929-002/ER-BSG-CYN-

MW18

rn-Nitrotoluene (99-08-/)

Mirobenzene {92-95-3}

o- N itrotol ue ne (88-72-4

PETN (78-11-51

p- N itroto I ue ne 99-99-0)

Tetryi (479-45-8)

UJ, 14

UJ, 14

UJ, 14

UJ, C3,MS3

UJ, 14

R, L3

SW846 826013 DOE-AL

111929-001/ER-85G-CYN -

MW18.

111929-001/E R-BSG-CYN-

MW18.

111929-001/ER-BSG-CYN-

MW/8

111929-001/ER-BSG-CYN-

MW18

1,1,1-Trich I o roetha ne (71-55-6) UJ, MS1, RP1

1,1,2,2-Tetrachloroethane (79-34-5l UJ, MS1, RP1

1,1,2-Trich I o roetha ne (79-00-5 UJ, MS1, RP1

1,1-DichJoroethane {75-34-3} UJ, MS1, RP1
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Analytical Method Sample lD

111929-0.01/ER-3SG-CYN-

MW18

111929-0011ER-3SG-CYN-

MW18

111929-CIO3 JER-83G-CYN-

MW18

111929-001/ER-BSG

MW18

121929-001/ER-BSG-CYN-

MW18

111929-0011E R-35G-CY N-

MW18.

111929-ChI1 JER-39G-CYN-

MW18

121929-001/ER-BSG-CYN-

MW18

111929-G01A R-BSG-CY N-

MW18.

111929-0011ER-BSG-CYN-

MW18

111929-CI 03 JE R-BSG-CYN-

MW18

111929-0.01/ER-95G-CYN-

MW1S

1:11929-001/ER-SSG

MW18

111929-001,1ER-BSG-CYN-

MW18

111929-DO1 JER-BSG-CYN-

MW18.

121929-CrO1{ER-BSG-CYN-

MW1S

111929-001/E R-BSG-CYN-

MW18

11.1929-001/ER-BSG-OYN-

MW18

Analyte Name (CASkt)

1,1-Dich loroethyl ene (75-35-41

1,2,3-irichl orobenzen e (87-61-6)

1,2,4-TrEcin I o ro be nzene (120-82-1)

1,2-Dibrorno-3-c hioropro pane{96-
12-8}

1,2-Di brornoethane (106-93-0

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

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

1,2-Dichloroproparie (78-87-5

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

1,4-Dichlorobenzene (106-46-7

2-Butanone (78-93-3)

2-1-Lexanone {591-78-6)

4-Methy1-2-pent a none 1108-10-1 )

Acetone 67-84-1)

9enzene(71-43-2)

Bromochlorornethane (74-97-5)

Qualifier, RC

UJ,

UJ, I5,MS1,R Pi

UJ, I5,MS1„R Pi

UJ, MS1.,RP1

UJ, MS1,RP1

UJ, MS1.,RP1

UJ, MS1,RP1.

UJ, MS1,RP1

UJ, MS1,RP-1

UJ, MS1,RP1.

UJ, MS1,RP1

UJ, MS1,RPI.

UJ, MS1.,RP1.

UJ, MS1,RP1

UJ, MS1,RP1.

UJ, MS1,RPI.

Brornodichloromethane (75-27-4) UJ, MS1.„RP1

Brornoforrn (75-25-2) UJ,
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Analytical Methyl Sarli ple 11D

111929-001/ER-BSG-CYN-

MW18

111929-001/ER-13SG-CYN-

MW18.

111929-001/ER-B5G-CYN-

MW18

111929-0011ER-BSG-CYN-

MW1S

111929-001/ER-BSG-CYN-

MW18

111929-001/E R-85G-CVN-

MW1S

111929-001/ER-BSG-CYN-

MW1S

111929-001/ER-BSG-CYN-

MWIS

111929-001/E R-BSG-CYN-

MW1S

111929-001/ER-65G-CyNI-

MW1S

111929-001/ER-BSG-CYN-

MW18

111929-I)01/ER-BSG-CYN-

MW18

111929-001/ER-BSG-CYNI-

MW1S

111929-001/ER-BSG-CYN-

MW1S

111929-001/E R-BSG-CYN-

MW1S

111929-0O1,fER-BSG-CYN-

MW18

111929-001A R-BSG-CYN-

MW1S

111929-001JER-BSG-CYNI-

MW1S

Analyte Name C.J2kS,44)

Bromornethane (74-83-9)

Carbon disulfide (75-15-0)

Carbon tetrachloride (56-23-5)

Ch/orobenzene (108-90-7)

Chloroethane {75-00-3}

Chloroform {67-66-3}

Chloromethane (74-67-3)

QualiHer, 11C

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, l5,MS1,R P1

ci5-1,2-Dichloroethylene (156-59-2) UJ, MS1,RP1

cis-1,3-Di ch I oro propylene (10061- W, MS1,RP1

01-5)

Cydolmexzne (110-82-7) LLI, MS1,RP1

Dibromochlororn etha ne (124-45-1) UJ, MS1,RP1

Dichloroctifluorornethane {75-71-8} UJ, MS1,RP1

Ethylbe nzen e (100-41-4)

isopropyl benzene (98-82-8)

rn,p-Xylen es (N/A)

Methyl acetate (79-20-9

Methylcyclohem ne /108-87-2)

Methylene chloride (75-09-2)

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1
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Analytical Method Sample 110

111929-001/ER-BSG-CYN-

MW1S

111929-D01/ER-BSG-CYN-

MW1S

111929-001/ER-13SG-C1'N-

MW18

111929-0011ER-BSG-CYN-

MW18

111929-001/ER-BSG-CYN-

MW1S

111929-001/ER-SSG-CYN-

MW1S

111929-001/ER-BSG-CYN-

MW1S

111929-001/ER-BSG-CYN-

MW18

111929-001/ER-8SG-CYN-

MW18

111929-001/ER-3SG-M-

MW18

111929-001/ER-BSG-CYN-

MW1S

111929-1301/ER-13SG-CYN-

MW1S

111931-001/ER-BSG-TB8

111931-001/ER-BSG-TB8

111931-001/ER-BSG-TIEIS

111931-C101/ER-113SG-TBS

111931-001/ER-BSG-TB8

111931-001/E R-BSG-1138

111931-001/ER-3SG-TBS

111931-001/ER-BSG-1-138

111931-1)01/ER-BSG-TB8

Analyte Name (CAW)

c-Xylene 05-47-6)

Styrene (100-42-5)

Qualifier, RC

UJ, MS1,RP1

▪ MS1,RP1

tert-Butyll methyl ether{1634-04-41) UJ, MS1,RP1

Tetrach I oroethyl erre (127-18-4)

Toluene 008-82-3)

tra ns-1,2-Dichloroethylene [156-60-

51

Ira ns-1,3-Dichloropropylene

(10061-02-6)

Trichlornethylene (79-01-6)

Trichlorofluorornethane (75-69-41

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, MS1,RP1

UJ, M51,RP1

MS1,RP1

Trichlorotrifluoroethanel76-13-1) UJ, MS1,RP1

Vinyl chloride {75-01-4}

Xylenes {1330-201-7)

1„1,1-Tricli l o roetha ne (71-55-6)

1,1,2,2-Tetrachlo-roethane (79-34-51

1,1,2-Trfch I o roetha ne (79-00-51

1,1-Dichloroethane (75-34-3)

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

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

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

1.2-Dibrorno-3-chloropropane {96-
12-8}

1,2-Dibrornoethane (106-93-41 R, H1

UJ, MS1,RP1

UJ, MS1,RP1

R, H1

R, H1

R, H1

R, H1

R, Hi

R, H1,15

R, H1,I5

R, H1
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Analytical Method Sample ID

111931-001/ER-LSG --1138

111931-001/ER- BSG-TB8

111931-001/E R- 3SG-TB8

111931-001/ER-3SG --188

111931-001IER-35G-T138

111931-001/ER-BSG-TB8

111931-001/ER-BSG-TB8

111931-001/ER-3SG-T88

111931-001/ER-3SG --1138

111931-00 1/ER- BSG-T138

111931-001/E R-8SG-TB8

111931-001/ER-3SG-T88

1119.31-001/ER-133G-T68

111931-001/ER-8SG-TB 8

11/931-0011E R-BSG-TB8

111931-001/E R-38G-TB 8

1119.31-001fE R-33G-TB8

111931-001/E R- 35G-TB 8

111931-001TE R- BSG-TB8

111931-001/ER-BSG-TB8

111931-001/ER-BSG-TB8

111931-001/ER-BSG-T138

111931-001/ER-BSG-TB8

111931-001/ER-BSG-TB

111931-001/ER-BSG-T138

111931-001/E R-BSG-TB8

111931-001/ER-BSG-TB 8

111931-001/E R-8SG-TB

Ana lyte Name (CAS#)

1.2-Dichlorobenzene {95-50-1}

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

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

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

1,4-Dichlorobenzene (106-4-6-7)

2-Butanone (78-95-3)

2-Hexanone {591-78-6)

4-Methy1-2-penta none (108-10-1)

Acetone (67-54-1)

Benzene (71-43-2)

Bromochlorornethane (74-97-5)

Bromodichlororneth ane175-27-4)

Bromoform (75-25-2)

5romomethane (74-83-9)

Carbon disulfide (75-15-0)

Carbon tetrachIoride (56-23-5)

Chlorobenzene (108-90-7)

Chloroethane (75-00-3)

Chloroform (67-66-3)

Chloromethane {74-87-3}

cis-1,2-Di chloroethyl en e (156-59-2)

chloroprop*ne 110061-

01-5)

Cycloh exane (110-82-7)

Di b ro mochlo rom etha ne 1124-48-1)

Dichlorod ifl uoromethane {75-71-8}

'Ethyl be nze ne (100-41-4)

Isop ro pyl benze ne (98-82-8)

rn,p-Xylen es (WA)

Qualifler, RC

R, 1-11

R, H1

R,1-11

R, H1

R, 1-11

R, H1

R, H1

R, H1

J-, H1,

R, H1

R,1-11

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1,I5

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1

R, H1
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Arralytical Method

Sli111346. 9056A

Sarnpk ID

11193I-1301/ER-BSG-TELE

11/931-0011ER-BSG-T138

11/93/-1501/ER-13SG-TE18

111931-DO1 fER-8SG-T138

I11931-001/ER-BSG-TB8

111931-1301/ER-3SG-T68

111931-1301/ER-5SG-TEIS

i1.1931-001/ER-BSG-T138

111931-001/ER-BSG-TB8

111931-001/ER-3SG-T133

ii1931t-01:11,(ER-BSG-T138

11193 1-01=11/E R-8SG-TB 8

I11931-04:11/ER-BSG-TIE18

111931-001/ER-BSG-TE8

111931-001/ER-BSG-T138

111929-0.05/ER-13SG-aN-

MW18

111929-00WER-BSG-CYN-

MW18

111929-006A R-13SG-CYN-

MW1S

111929-Ct06/ER-BSG-CYN-

N1LV18

Analyte Nerrie (CASIO

Methyl acetate (79-20-9)

Methylcyclohexzne 103-87-2),

Methylene chloride {75-09-2}

c-Xyl en e (95-47-6)

Styrene (100-42-5)

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

Tetrachl oreethyl en e (127-1S-4)

Toluene (108-s13-3)

trarks-1,2-Dichlonnethyl ene (156-60-

5)

imns-1,3-Dichloropropylene

(10061-02-6)

Teich loroethylene (79-01-6)

Trichlorofl uorornethan e (75-69-4

Trichlorotriflu4D roetha rie (76-13-1)

kAnyl chbride (75-01-4)

Nenes /total) {1330-20-7)

Bromide (24959-67-9

thloride (16887-00-6)

Fl uor id e (16984-48-8)

Sulfate (148108-79-N

All other analyses rnet QC acceptance criteria; no further data snould be qualified.

Qoalifier,

R, Hi

R, Hi

R,1-11

R„ Hi

R, Hi

R, Hi

R, H1

R, H1

R, H1

R, Hi

R, Hi

R, Hi

R, Hi

R, Hi

R, Hi

J, MS1,RP1

J, MS1,RP1

J, MS1,RPI

J, MS1,RP1



ISCILlorrEil. 1.10.

PO Box 21987
Albuquerque, INIM 87154

1,888-678.5447

iroru-acitrc,net
Afernora u

Date: bn1Lat3r 24, 20120.

To: File

From: Mar6rDortivan

Subiect: Inorganic Data Review and Validation — S-N1
Site: ER Burn Site
_ARC CC: 4520654
SDG: 49002
Laboratcrty GEL
ProjectTask 176092.01.06
Analysis: General Chemisti7

See the attached Data Validation Wcasheets for supporting documentation crn the data review- and
validation. Thisl.ralidation was performed accordinE to SNL13.1 SMO Procedure AOP 00-03 Rel." 5.

Suminary

One sainple was prepared and analyzed with accepted procedures using methoct EPA 9056A (anions by IC), EPA
353.2 (nitrateinitrite) and EPA 314,0 (perchlorate). Data were reported for all required analytes. Problems were
identified with the data pad:sae tbat resulted in the qualification of data

Anions: 
L The MS and duplicate analyse5. were perforated on an SNL DI water sample from another SDG. Ali

associated sample results were detects loll he qualified J,MS1XPI che to lack of inatri-s-r,pecific accuracy
ancl precmon data

Data are acceptable and reported. QC meamres sppear to be adequate. The following sections discuss the data review
andi.-alidation

Holding lines and Presen-adon 

The samples were prepared and analyzed within the pregmbert hilldirig 6111Es and ware prcperIy
preserk-ed.

Cali]) r non

All initial and coutifrninE calibration met QC acceptance criteria

Blanks



No taut analytes were detected in any of the blanh except as follows. Nitrateíninite Iva.. detected at
PQL in the ICB and brnrketing CCBs. The associated result for sample 496802005 was a detect >5X

the IcaccB concentration and will not be qualified.

Laboratory Control Sample (LCS) 

All LCS acceptance critena were met.

Matti". SpOie and Marti Spike Duplicate (AISMSD) 

The MS.+PS met QC acceptance criteria except ar: aoted above in the Si inwrictry section

Laboratory Replicate 

The replicate anal3rsis met all QC acceptance criteria except as noted abow in the Summary section

Detection Limits,Ttilutions 

All detection limtif3 were properly reported and correctly adjmted for dilutions_ The following dilutions
1.vere performed due to elevated =man of target analyte present in the r,airplea.

Anions.:
Sample -C106 was diluted 10X for chloride and mlfate.

Nitratenitrite:
Sample -005 was diluted 10X.

Other QC

Ncr otherspecsfit imez that affect data quality were identified.

Rei,-iewed TDV: Linda Thal Leyel: I Date: 0 112 7/20213
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Analvticaf Method Sample ID Analyte Name (CAS#) fatla I die!, RC

DOE Era HASL-300, IJ-02-RC

111932-012/ER-BSG-CYN-

MW19

U ra ni urn-235/236 (15117-96-

1/13952-70-)

FR7

EPA 900.0/SW846 9310

111932-011/ER-BSG-CYN-

MW19

111932-011/ER-BSG-CYN-

MW19

ALPHA (12587-46-1)

BETA (1258747-2)

Jr FR7

J, FR7

EPA 901.1

1I1932-010/ER-3SG-CYN-

MW19

111932-010/E R-5SG-CYN-

MW19

111932-010/ER-BSG-CYN-

MW19

111932-010/ER-BSG-CYN-

MW19

Arnerici urn-241 (14596-10-2)

Cesiurn-137 0:0045-97-3)

Cobalt-60 (10195-40-0)

Potassium-40 {13966-00-2)

BD, FR3

BD, FR3

3D, FR3

EPA 906.0 Modified

111932-013A R-BSG-CYN-

MW19

Triburr (10028-17-0 BD, FR3

51hf846 3005A/602013

111932-008,ER-BSG-CYN-

MW19

111932-008A R-BSG-CYN-

MW19

111932-008/ ER-3SG-CYN-

MW19

111932-008/ ER-BSG-CYN -

MW19

111932-008/E R-BSG-CYN-

MW19

Al um i nu rn (7429-90-5)

Anti rn o ny (7440-36-M

Arsenic (7440-35-2)

Ba ri um (7440-39-3)

Be ryl I i um (7440-41-7)

UJ, MS1, R P1

IA, MS1, R P1

IA, MS1, R P1

MSI,RP1

tJJ, MS1, R P1
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AnaJiirtical Method SarnplelD

111932-008/ER-3SG-CM-

MW19

111932-O08/ER-3SG-C1f N-

MW19

111932-008/ER-SSG-CM-

MW19

111932-008/ER-8SG-CYN-

MW19

AriaFee Marne (CAStl) Qualifier, RC

Cadmium (7440-43-9)

Ca(ci urn 7440-70-2)

Chromium (7440-47-3)

Cobalt (7440-48-4)

MS1,R P1

MS1,RP1

Lit, MS1, R P1

MS1,R PI

111932-008fER-BSG-CYN-

MW19

Copper (7440-50-8) MS1pRPI

111932-003/ER-3SG-CYN-

MW19

iron (7439-89-6) J, MS1pRP1

111932-008/ER-BSG-CYN-

MW19

Lead (7439-92-1) 111, MS1,R PI

111932-008/ER-3SG-CYN-

MW19

111932-008A R-BSG-CYN-

MW19

111932-008/ER-MG-CM-

MW19

111932-0081ER-3SG-CYN-

MW19

111932-008A R-SSG-CYN -

MW19

Magn esiu rrt (7439-95-4)

Manganese (7439-96-5)

Mohibdenum {7439-98-7)

Nickel (7440-02-0)

Potassium 17440-09-7)

MS1,RPI

Cie3„MS1pRP1

MS1,RP1

UJ MS1,R P1

J, MS1,RP1

111932-008/ ER-SSG -CM-

MW19

Selenium (7782-49-2) MS1pRPI

111932-008A R-MG-CYN -

MW19

Silver (7440-22-4) thr MS1,R P1

111932-O08fER-SSG-CM -

MW19

Sodium (7440-23-5) MS1,RP1

111932-008A R-BSG-CYN -

MW19

Thallium (7440-28-0) {iIJr MS1,R P1

111932-O4SfER-MG-CM-

MW19

Vanadium (744.0-62-2 MS1pRP1

111932-008/ER-3SG -CM-

MW19

Tin c (7140-56-0 L1E, 11/4.1S1,R P1
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Analytical Method Sample ID Analyte Name (CAS4) Qualifier. RC

111932-009/ER-3SG-CYN- Aluminum (7429-90-5) W, MS1,R P1

MVIi19

111932-009A R-BSG-CYN- Antimony (7440-36-0) UJ, MS1,R Pi

MW19

111932-009JER-BSG-CYN- Arsenic {74-40-38-2} UJ, MS1,R PI

MWI9

111932-009{ ER-SSG-CYN - Bari urn (7440-39-3) 1, MS1rRPI

MW19

111932-009/ER-BSG-CYN- Be ryl I i urn i7440-41-7} W, MS1,R Pi

MW19

111932-009/ER-3SG-CYN- Cadmium (7440-43-9) ILJJ, MS1,R P1

MW19

111932-009fER-3SG-CYN- Calcium (7440-70-2) J, MS/„RP1

MW19

111932-009/ER-BSG-CYN- Chromium (7440-47-3) Uj, MS1,R P1

MWI9

111932-009/ER-BSG-CYN- Cobalt (7440-48-4) W, MS1,R P1

MW19

113.932-009/ER-BSG-CYN- Copper (7440-50-8) J, MS1,RP1

MW19

111932-009/ER-BSG-CYN- I ron (7439-89-6) UJ, MS1,R P1

MW19

111932-009/ER-35G-CYN- Lead (7439-92-1} .111, MS1,R P1

MW19

111932-009/ER-BSG-CYN- Magnesium (7439-95-4) J, tv151,RP1

MW19

111932-009/ ER-3SG -CYN- Manganese 7439-96-5) J-,

MW19 CK3,MS1,RP1

111932-009/ER-BSG-CYN- Molybdenum (7439-98-7) Jr MS1,RP1

MWI9

111932-009/ER-BSG-CYN- Nickel (7440-02-0) 1111, IMS1,R Pl

MW19

111932-009/ER-3SG-CYN- Potassium (7440-139-7) J, hilS1,RP1

MVII19

111932-009A R-BSG-CYN- Selenium (7782-49-2) J, MiSip RPI

MW19
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Analydeal Method Sample 10

111932-009/ER-BSG-aN-

MW19

111932-009/ER-BSG-M-

MW19

1I1932-009/ER-6SG-CYN-

MW19

111932-009/ER-BSG-CYN-

MV/19

111932-0091ER-65G-CYN-

MW19

Analyte Name (CASM Qualifier, RC

Silver {744-0-22-4)

Sodium (7440-23-5)

Thallium (7440-28-M

Vanadium {7440-62-2)

Zin c 17440-615-6)

NtS1,R P1

N1S1,RP1

UJ, MS1,R P1

MS1L,RPIL

MSLR P1

SW846 3535A/8015D

111932-003/ER-85G-CYN- Diesel Range Organics (68334-30-5) .111, M55

MW19

SW846 3535A/83303

111932-0021ER-BSG-CYN-

MW19

111932-002/ER-BSG-CYN-

MW19

111932-002/ER-85G-CYN-

MW19

1:11932-002/ER-BSG-CYN-

MW19

111932-002fER-BSG-CYN-

MW19

111932-002./ER-6SG-CYN-

MW19

m- N itrotol uene (99-08-1)

Nitrobenzene (98-95-3)

o-Nitrotolue rie (88-72-2)

PETN {78-11-5

p-Nitroto lu en e 199-99 -0}

Tebyl (479-45-8)

0.1„ 14

L1J,14

L1J,14

13.1, C.5,MS3

R, L3

SW846 826013 DOE-AL

111932-001/ER-BSG-CYN-

MW19

311932-001/ER-BSG-CYN-

MW19

111932-0O1fER-6SG-CYN-

MW19

111932-001./ER-BSG-CYN-

MW19

1,1,1-Trich loroetha ne (71-55-5 111, WIS1,R Pi

1,1,2,2-Tetrachlo ro ethane (79-34-5) llJ, MS1,RP1

1,1,2-Trichloroethane (79-00-5) IL% MSILR P1

1,1-Dichloroethan e 175-34-3} UJ, MS1,R P1
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Analytical Method Sample El3

111932-001/E R-BSG-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

1/1932-001/ER-BSG-CYN-

MW19

111332-D01/f R-BSG-CYN-

MW19

111932 clisu/En BSG CYN

MW19

111932-001/f R-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-CliN-

MW19

111932-001/ER-BSG-CYN-

MW19

111932-001IER-BSG-CYN-

MA119

111932-001/f R-BSG-CYN-

MW19

111932-001/ER-BSG-cyN-

mw19

111932-001/ER-BSG-CIN-

MW19

111932-001/f R-83G-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

Analyte Name (CASM

1, 1- Dichloroethyl en e (75-35-4)

1, 2, 3-Trichlorobenzen e (87-61-6)

1,2,4-Trichlorobenzen e (120-82-1)

1,2- Dibromo-3-chl orop ro pane (96-

12-8)

1,2 Dibrorrtocthanc (106 93 4}

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

1r2- Dichloroethane (107-06-2

1r2-Dichloropro pane 178-87-5)

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

1, 4- Dichbrobenzene {106-46-7)

2-Buta none (78-93-3)

2-Hexa none (591-78-6)

Qualifier, RC

IviSLR P1

15,MS1,11P1

15N-S1)1P1

MSLRP1

UP, pits1jrzpi

• NISLR P1

1.11„ MS1.,R P1

• MS1,R P1

11.1, WIS1.,R P1

• NISt R PI

Lk!, NISLR P1

1.1J„ VIStR P1

4-Methy1-2-pentanone (103-10-1) Uir MS1,RP1

Acetene167-64-1}

Benzene {71-43-2

Bro much lorornetha ne {74-97-5

NES1,R P1

MS1JR P1

MS1,R P1

Bromodichloromethane (75-27-4) Ilk NISI,RP1

Bro mofor m {75-25-21 NISLR P1
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Analytical Method Sarnple ED•

111932-001/ER-BSG-CYN-

MW19

111.932-.001jER-BSG-CYN-

MW19

111932-001/ER-85G-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

112932-001A R-BSG-CYN-

fy1W19

'I /1932-0011E R-BSG-CYN-

MW19

1.11932-001JER-1352-CYN-

MW19

111932-001/ER-8SG-CYN-

MW19

111.932-001/ER-BSG-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

111932-001/ER-BSG-CYN -

MW19

111932-001A R-BSG-CYN-

MW19

111932-CIOVER-BSG-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

111932-001/f R-BSG-CYN-

MW19

111932-001/ER-BSG-CYN-

MW19

111932-0131/ER-BSG-CYN-

MW19

1/1932-001A R-BSG-CYN-

MW19

Analyte Name (C.ASQ

Bro mo meth ane (74-83-91

Carbon disulfide (75-15-0)

Carbon tetrachloride (56-23-5)

Chlorobenzene1108-90-7)

Chloroethane (75-00-3)

Chloroform (67-6.6-3)

Chl o ro m ethane (74-87-3)

Qualifier. RC

{!P, MS1,R P1

MSI,R Pl

WIS1,RP1

1.111, NIS1,RP1

UJ, MS1, R P1

UJ, MS1t, R P1

111, l5,EAS1,11P1

cis.-1,2-Dichloroethylene 1156-59-2} LB, WIS1,RP1

cis-1,3-Dichloropropyleoe110061- 111, MS1,RP1

01-5)

Cyciohexane (110-82-7) 1.11, IMS1,RP1

Dibromochloromethane (124-48-1) Ilk MS1,RP1

Dichlorodifltro ro met hane (75-71-8} 111, MS1, R P1

Ethylbenzene (100-41-4)

lsopropylbenzen e 198-82-8)

m,p-Xylenes (N/A)

Methyl acetate (79-20-9)

Methylcyclo hexane (108-87-2)

Methylene chloride (75-09-2)

LIP, MS1,RP1

MS1,RP1

111, MS1,RP1

MS1,RP1

IMS1, R P1

MSL R P1
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Analytica/ Method Sample [131

111932-001/E R-BSG-CYN-

MW19

111932-1301/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN -

MW19

111932-001/E R-BSG-CYN -

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MW19

111932-001/E R-BSG-CYN-

MIN19

111934-0011E R-BSG-TB10

111934-001/E R-BSG-TB10

111934-001/E R-BSG-TI310

111934-001/E R-BSG-TB10

111934-001/E R-BSG-TB10

111934-001/E R-BSG-TB10

111934-001/E R-BSG-TB 10

111934-001/E R-BSG-TI310

111934-0011E R-BSG-TB10

Analyte Name (CASA Qualifier, RC

o-Xylene (95-47-6) 111, MS1, R P1

Styrene (100-42-5) tJ.f, MS1, R P1

tert-Butyl methyl ether (1634-04-4) 111, MS1, R P1

Tetrachloroethylene (127-18-4)

Toluene (108-813-3.)

tmns-1,2-Dichloroethylene (156-60-

5)

trans-1,3-D ichloropropylene

(10061-02-6)

Trichl o methylene (79-01-6)

• MS1, R P1

UJ, MS1, R P1

0, MS1, R P1

tlir MS1, R P1

1111, IMS1, R P1

Trichlorofluorornethane175-69-4) MS1,RP1

Trichl orotrifluoroethane (76-13-1) 10, MS1, R P1

Vinyl chloride {75-01-4)

Xylen es (total) (1330-20-7)

1,1,1-Trichioroethane (71-55-6)

1,1,2,2-Tetrac hl o ro ethane (79-34-5)

1,1,2-Trichloroethane (79-00-5)

1,1-Dichioroet han e (75-34-3)

1,1-Dichloroethyl en e 175-35-4)

1,2,3-Trichlorobenzen el87-61-6)

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

1,2-Dibromo-3-chlo ropropan e (96-

12-8)

MS1,RP1

• MS1,R P1

F11

Fkr Hi

R, Hi

R, Hi

Rr H/

II, H1,15

R, H1,15

R. H1

1,2-Dibrornoethane 106-93 ) R, 1-11
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Anal yrkical. Method Sannple 11:1

111934-001A R-133G-T610

111934-001A R-)3SG-TB10

1/1934-001/ER- BSG-TB10

111934-001/f R-BSG-T1310

111934-0011E R-BSG-TB10

111934-001/f R-€SG-TB1C

111934-0010 R-8SG-TB10

111934-001A R-BSG

111934-001A R-5SG-TB10

111934-001/f R-88G-TI310

111934-0010 R-88G-TB2.0

111934-001a R-5SG-TB10

111934-001A R-8.SG-TBIO

111934-001/f R-9SG-71310

111934-001/f R-85G-TBIO

111934-0011E R- 3SG-TI310

111934-001A R-43SG-TB 10

111934-001/f R-3SG-TB10

111934-001/f R-SSG-TB10

111934-0011E R- 3SG-TB10

111934-001If R-BSG-TB10

111934-001/f R-€SG-TB10

111934-001/ER-BSG-TBIO

111934-001A R-85G-T1310

111934-001A R-13SG-T1310

111934-001/f R-€SG-TB 10

111934-001{€ R-BSG-TB 10

111934-001/E R- 3SG-TB10

Analyte Narne (CAW

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

1.2- Dichloroet hari e 1107-06-2)

1,2- Dichlorop ro pa ne (78-87-5)

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

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

2-B urta none (78-93-3)

2-Herca none (591-78-6)

4-Methyl-2-perrta none (108-10-1)

Acetone 16.7-64-1)

Be nze ne (71-C -2)

Bro moch lorornetha ne (74-97-5)

Brornodich o ro m et Ilan e (75-27-4)

Brornoforrn (75-25-2)

Brornornethane (74-83-9)

Carbon disulfide 175-15-0}

Carbon tet rach I o ride (56-23-5)

Chi o ro be nze ne (1cia-9o-7)

Chl o roethane (75-00-3)

Ch I o roform 167-66-3)

Chi o ro rn e# hane (74-87-3)

cis-1,2-Dichloroet hylen e 1156-59-2)

ci s-1,3-Dichloropropy/e ne (10061-

01-5 )

Cyclohinane (110-82-7)

Dibromochlororn ethane (124-48-1)

Dichlorodifiu o ro methan e (75-71-8)

Ethylbenzen e (100-41-4)

lsopropythenzene (98-82-8)

rn, p-Xylenes (N/A)

Qualifier, RC.

R, H1

R. H1

R, H1

R, H1

R, H1

R, H1

Rr H1

R, H1

3-, F11,C3

H1

Rr H1

R. H1

R, H1

R, H1

R. H1

R. H1

R, H1

R, H1

Rr H1

R, H1,15

R, H1

Rr H1

R. Hi

R. H1

R, H1

R, 111

11, H1

R, H1
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Anal yrticaf Method

SW846 9056A

Sample ID

1I1934-001jER-BSG-TB10

111934-001,1ER-BSG-TB10

111934-001/ER-BSG-TE10

111934-001JER-BSG-TB10

111934-001/E R-BSG-TB10

111934-001JER-BSG-TB10

111934-001/ER-BSG-TE10

111934-001JER-BSG-TB10

111934-001fER-BSG-TB10

111934-001A R-BSG-TB10

111934-001a R-BSG-TB.10

111934-001/ER-35G-TB10

1I1934-001jER-BSG-T1310

111934-001g R-BSG-TB10

111934-001/ER-BSG-TB10

111932-006/ER-BSG-CYN-

MW19

AnaMe Name (CAS4-1

Methyl acetate (79-20-9)

Methyloyclohexane (108-87-2)

Methylene chloride (75-09-2)

o-Xylene (95-47-6)

Styrene (100-42-5)

tert-Butyl methyl ether (1634-044)

Tetrachloroethylene (127-18-4)

Toluene (108-88-3

trans-1,2-Dichloroethrylene (156-60-

5)

Qualifier, RC

R, H1

R, H1

R, H1

R, H1

R, H/

R, I-11

R, H1

R, H1

R, H/

trans-1,3-Dichloropropyle ne R, I-11

{10061-02-6)

Trichl oro ethylene (79-01-6)

Trichl o rofl uorornethane (75-69-4)

Trichl o rotrillu o roethane (76-13-1;

Vinyl ch lo ride {75-01-4

Xylenes (total) (1330-20-7

R, H1

R, H1

R, H1

R, H1

R, H1

Bromide {24959-67-9) J, MS1,RPI

111932-006fER-BSG-CYN-

MW19

Ch I o ride{16887-00-6) J, MS1,RP1

111932-006/ER-BSG-CYN-

MVV19

Flu o ri (16984-48-8) 1, MS1,RP1

111932-006A R-BSG-CYN-

MW19

Sulfate 14808-79-8) J, MS1,RP1

All other analyses met QC acceptance trite no further data should be qualified.
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SECTION III

TECHNICAL AREA-V IN-SITU BIOREMEDIATION TREATABILITY STUDY

PHASE I FULL-SCALE OPERATION, October - December 2019

Background

1.0 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 I

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 III-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.



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.

2.0 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.

3.0 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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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).

3.1 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-MW7 on December 17, 2019. This quarterly report still evaluates the sonde data

for well TAV-MW7 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.

3.1.1 Groundwater Quality at Injection Well TAV-INJI

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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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 111-2 shows the groundwater

temperature profile in the injection well since pre-full-scale operation in October 2018 to

December 2019.

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

Well TAV-MW6 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

111-3 shows the DO concentration profile in monitoring well TAV-MW6 since pre-full-scale

operation in October 2018 to Decernber 2019.

Well TAV-MW7 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-MW7 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.

3 2 Groundwater Sampling Inside the Treatment Zone

Table 111-2 lists the sampling dates for the October — December 2019 reporting period for all

the wells pertinent to the ISB Treatability Study. Tables 111-3 through 111-6 presents all the

analytical results. Table 111-7 summarizes the stabilized water quality parameters measured

immediately before sample collection at each well.

3.2.1 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 111-2).

The analytical pararneters 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 (Dhc) 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 111-3 provides the analytical results for the October — December 2019 sampling event

at well TAV-INJ1. The October 2019 results show that:

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

• Alkalinity, ammonia, and bromide (Figure 111-4) 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.

• The population of Dhc decreased from 10E5 gene copies per liter in July 2019 to an
estimated value (J-qualified) of 8E3 gene copies per liter in October 2019.

• 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
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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 [i.tg/L]) and was
similar to the July 2019 concentration (14,000 fig/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.

3.2.2 Groundwater Sampling at Monitoring Well TAV-MW6

The analytical parameters for groundwater samples from well TAV-MW6 are the same as

those for well TAV-INJ1 in accordance with Modification #8 (Appendix A).

Table 111-4 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 111-4 shows the bromide concentrations in both
TAV-INJ1 and TAV-MW6 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 µg/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-MW7 include the

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

• Bromide
• Dissolved metals (arsenic, iron, and manganese)
• Ethene
• NPN
• VOCs
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Table 111-5 provides the analytical results for the October — December 2019 sampling event

at well TAV-MW7, 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).

3 3 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-MW8, TAV-MW10, TAV-MW11, TAV-MW12, and TAV-MW14. The analytical

parameters for groundwater samples from these wells include the following:

• Dissolved metals (arsenic, iron, and manganese)
• NPN
• 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 111-6 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).

3 4 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-1NJ1 show that:

• 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).

• 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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• 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.

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

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

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

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

Well TAV-MW6 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:

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

• 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.

• The Dhc have not reached well TAV-MW6.

The groundwater quality and analytical results from well TAV-MW7 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-INJ1.

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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5 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 II."

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

II 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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Well Locations and Potentiometric Surface Contours for October/November 2019
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Figure 111-2

Groundwater Temperature Profile in Injection Well TAV-INJ1, October 2018 — December 2019
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Figure 111-3

Concentration of Dissolved Oxygen in Monitoring Well TAV-MW6, October 2018 — December 2019
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Figure 111-4

Concentration of Bromide in Injection Well TAV-INJ1 and Monitoring Well TAV-MW6, 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 III-1

Timeline of Phase I 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 I pilot test injections at well TAV-INJ1.

June 2018 Completed performance monitoring of Phase I pilot test.
October 2018 SNL/NM personnel started Phase I full-scale operation of the Treatability Study.

November 1, 2018
— April 25, 2019

Completed the six-month injection period of the Phase I full-scale operation at well
TAV-INJ1.

May 2019 Started the two-year performance monitoring of Phase I full-scale operation.
Fall 2020 Anticipate making a decision on whether or not to proceed to Phase II of the

Treatability Study.
May 2021 Anticipate completing the performance monitoring of the Phase I 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 111-2

Groundwater Sampling Conducted for Treatability Study, October — December 2019

Monitoring Well Sampling Date
Wells Inside the Treatment Zone

TAV-INJ1 29-30 Oct 2019 a
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

Notes:

a Microbial 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.

INJ = Injection well.

LWDS = Liquid waste disposal system.

MW = Monitoring well.

TAV = Technical Area-V.



Table III-3

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

Sample Date Analyses Analyte Resulta MDLb PQLC MCLd Units Lab Quale Val Qualf Sample No. Analtyical Methodg Labh

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 CaCO3 1,500 1.45 4.00 NE mg/L 110536-005 SM 2320B GEL
30-Oct-19 Alkalinity Alkalinity, carb as CaCO3 ND 1.45 4.00 NE mg/L U 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 pg/L J 110540-001 AM2OGAX PACE
30-Oct-19 MEE Ethane 0.13 0.005 0.100 NE pg/L J 110540-001 AM2OGAX PACE
30-Oct-19 MEE Ethene ND 0.004 0.100 NE pg/L U 0.100UJ 110540-001 AM2OGAX 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 III-7 in the "Footnotes for Technical Area-V Analytical Results Tables" summary.



Table III-4

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

Sample Date Analyses Analyte Resulta MDLb PQLC MCLd Units Lab Quale Val Qualf Sample No. Analtyical Methodg Labh

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 CaCO3 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 pg/L J 110541-001 AM2OGAX PACE
28-Oct-19 MEE Ethane ND 0.005 0.100 NE pg/L U 0.100UJ 110541-001 AM2OGAX PACE
28-Oct-19 MEE Ethene ND 0.004 0.100 NE pg/L U 0.100UJ 110541-001 AM2OGAX 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 III-7 in the "Footnotes for Technical Area-V Analytical Results Tables" summary.



Table III-5

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

Sample Date Analyses Analyte Resulta MDLb PQLb MCLd Units Lab Quale Val Qualf Sample No. Analtyical Methodg Lab"

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 AM2OGAX 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 pg/L U 110564-001 SW846 8260B GEL

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



Table III-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

Sample Date Analyses Analyte Resulta MDLb PQLC MCLd Units Lab Quale Val Qualf Sample No. Analtyical Methodg Labh

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 pg/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 pg/L U 110555-001 SW846 8260B GEL
31-Oct-19 VOC Trichloroethene 4.08 0.300 1.00 5 pg/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 pg/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 pg/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 pg/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 pg/L 110568-001 SW846 8260B GEL

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



Table III-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 Resulta MDLb PQLC MCLd Units Lab Quale Val Qualf Sample No. Analtyical Methodg Labh

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 pg/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 pg/L U 111912-001 SW846 8260B GEL
12-Nov-19 VOC Trichloroethene 2.81 0.300 1.00 5 pg/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 pg/L J 110575-001 SW846 8260B GEL
7-Nov-19 VOC Trichloroethene 4.17 0.300 1.00 5 pg/L 110575-001 SW846 8260B GEL

Note: Header nomenclature is explained following Table 111-7 in the "Footnotes for Technical Area-V Analytical Results Tables" summary.



Table III-7

Field Water Quality Measurementsi, October - December 2019

Well ID Sample Date
Temperature

(°C)
Specific Conductivity

(limbo/cm)
Oxidation Reduction Potential

(mV)
pH

Turbidity
(NTU)

Dissolved Oxygen
(A Sat)

Dissolved Oxygen
(mg/L)

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 7.12
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 111-7 in the "Footnotes for Technical Area-V Analytical Results Tables" summary.



Footnotes for Technical Area-V Analytical Results Tables

= Percent.
CaCO3 = Calcium carbonate.
Dhc = Dehalococcoides.
DUP = Duplicate environmental sample.
Enumeration/L = gene copies per liter.
EPA = U.S. Environmental Protection Agency.
ID = Identifier.
INJ = Injection well (acronym used for well identification only).
LWDS = Liquid waste disposal system (acronym used for well identification only).
p.g/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.

CPQL
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)

Validation Qualifier
lf 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.

gAnalytical Method
AM2OGAX = 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, 22nd
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,
3rd 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.

iField Water Quality Measurements
Field measurements collected prior to sampling.
°C = Degrees Celsius.
% Sat = Percent saturation.
jimho/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


