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

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

SECTION I: Environmental Restoration Operations Consolidated Quarterly Report,
January — March 2020

SECTION II: Perchlorate Screening Quarterly Groundwater Monitoring Report, January —
March 2020
SECTION III: Technical Area-V In-Situ Bioremediation Treatability Study Phase I

Full Scale Operation, January — March 2020
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SECTION1I
ENVIRONMENTAL RESTORATION OPERATIONS CONSOLIDATED

QUARTERLY REPORT, January - March 2020

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 January
— March 2020 reporting period.

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

e Burn Site Groundwater (BSG) AOC,

e Technical Area-V (TA-V) Groundwater (TAVG) AOC, and

e Tijeras Arroyo Groundwater (TAG) AOC.

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

There were no SWMUSs or AOCs in the corrective action complete regulatory process
during this reporting period. 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 January —

March 2020 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 I.2.1.1 through 1.2.1.3 discuss the specific milestones from this letter.

Burn Site Groundwater Area of Concern

Nitrate has been identified as a COC in groundwater at the BSG AOC based on detections
above the U.S. Environmental Protection Agency (EPA) maximum contaminant level
(MCL) in samples collected from monitoring wells. The EPA MCL and State of New
Mexico groundwater 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,
sampled semiannually; and CYN-MW 16 through CYN-MW19, sampled quarterly).

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 January — March 2020
reporting period:

e Groundwater sampling was conducted in January 2020. Table I-3 presents the
identification and the sampling frequency for these monitoring wells. The complete
analytical results for Calendar Year (CY) 2020 groundwater monitoring will be
presented in the SNL/NM CY 2020 Annual Groundwater Monitoring Report (AGMR),
which is anticipated to be submitted to the NMED in the summer of 2021.

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

e Continued preparing a well installation report for CYN-MW16, CYN-MW17,
CYN-MW18, and CYN-MW19; this report will be submitted to NMED in May 2020.

e A second sampling event was performed at groundwater monitoring wells
CYN-MW16, CYN-MW17, CYN-MW18, and CYN-MW19. The concentration of
nitrate plus nitrite in January in well CYN-MW16 was 11.7 mg/L, exceeding the EPA
MCL of 10 mg/L for the second consecutive quarter.

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 groundwater standards for
TCE and nitrate (as nitrogen) are 5 micrograms per liter (ug/L) and 10 mg/L, respectively.

Personnel from the DOE/NNSA, DOE Headquarters Office of Environmental
Management, SNL/NM, and NMED HWB worked together to address the groundwater
contamination at the TAVG AOC. A meeting was held with the NMED HWB on July 20,
2015, and all parties agreed on a phased Treatability Study to evaluate the effectiveness of
in-situ bioremediation (ISB) as a potential technology to treat the groundwater
contamination at the TAVG AOC.

To implement the ISB Treatability Study, SNL/NM personnel planned to install up to three
injection wells (TAV-INJ1, TAV-INJ2, and TAV-INJ3) at TA-V near the highest
contaminant concentrations in groundwater detected in monitoring wells TAV-MW6,
TAV-MW10, and LWDS-MW1, respectively. The substrate solution containing essential
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food and nutrients for biostimulation was prepared in aboveground tanks. This substrate
solution, along with the biodegradation bacteria, was gravity-injected to groundwater via

injection well.

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 ISB Treatability Study is being conducted in two phases. Phase |
included a pilot test followed by full-scale operation at the first injection well (TAV-INJ1).
Phase II of the ISB Treatability Study will include 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 will be dependent upon the findings of the Phase I full-scale

operation.

The NMED Ground Water Quality Bureau (GWQB) required a groundwater Discharge
Permit (DP) for operation of the injection wells. NMED GWQB issued DP-1845 to
DOE/NNSA for the SNL/NM ISB Treatability Study injection wells on May 26, 2017
(NMED May 2017a). The DP-1845 term started on May 30, 2017 and will end 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 ISB. 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 March 2016). The three
monthly sampling events occurred in June (first and last week) and July 2019. The Phase I
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ISB Treatability Study performance monitoring is currently on a quarterly schedule until
May 2021.

The following activities occurred at TAVG AOC during the January — March 2020
reporting period:

For the performance monitoring of the Phase I ISB 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 ISB 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 18 active monitoring
wells. Of these 18 wells, well TAV-MW?6 is designated as an ISB Treatability Study
performance monitoring well and follows the sampling frequency and analytes
specified for the ISB 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 ISB Treatability Study, although no impact from the substrate solution
injections has been observed at this deep well. 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 ISB Treatability Study.

Table I-2 presents the CY 2020 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 February 2020.

The SNL/NM CY 2020 AGMR will present the analytical results for CY 2020
groundwater monitoring, which is scheduled for submittal to the NMED HWB in the
summer of 2021.

The concentration of TCE at well TAV-MW4 exceeded the EPA MCL of 5 pg/L for
the first time in May 2019 (5.44 pg/L). In subsequent quarterly sampling, TCE
concentrations were:

o 5.09 pg/L in August 2019,

o 5.40 pg/L in November 2019, and

o 4.99 pg/L in the environmental sample and 5.03 pg/L in the environmental

duplicate sample in February 2020.
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An evaluation of the TCE exceedances at well TAV-MW4 was provided in Appendix A
of Section III of the January 2020 ER Quarterly Report (SNL/NM January 2020). This
well is one of the eight monitoring wells outside the ISB Treatability Study treatment
area that are sampled quarterly, and its analytical results are presented in Section III of

this quarterly report.

Tijeras Arroyo Groundwater Area of Concern

Nitrate has been identified as a COC in groundwater for the TAG AOC based on
exceedances of the EPA MCL in samples collected from monitoring wells completed in
the Perched Groundwater System and in the merging zone above the Regional Aquifer.
TCE has been identified as a COC for the Perched Groundwater System (NMED April
2004). No TCE concentrations in Regional Aquifer samples have exceeded the EPA
MCL. The EPA MCLs and State of New Mexico groundwater standards for TCE and
nitrate (as nitrogen) are 5 ug/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 “Summary of 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 January — March 2020, groundwater samples were collected from 11 monitoring
wells (TA1-W-06, TA2-W-01, TA2-W-19, TA2-W-26, TA2-W-27, TA2-W-28, TJA-2,
TJA-3, TIA-4, TJA-6, and TJA-7) scheduled for quarterly and semiannual sampling.
Table I-2 presents the CY 2020 sampling frequency for the TAG monitoring wells. The
analytical results for the TAG AOC CY 2020 groundwater monitoring will be included in
the SNL/NM CY 2020 AGMR, which is scheduled for submittal to the NMED HWB in
the summer of 2021.
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2.2 Sites in Corrective Action Complete Regulatory Process

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

process.
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Table 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 2020

Quarter of
Sampling
in
CY 2020

Location of
Analytical
Results

Location of

Perchlorate

Analytical
Results

Monitoring
Wells in Network

TAVG AOC @

Quarterly

1,234

AGMR

NA

LWDS-MW1, TAV-MW?2,
TAV-MW4, TAV-MW?7,
TAV-MW8, TAV-MW10,
TAV-MW11, TAV-MW12,
TAV-MW14, TAV-MW15,
TAV-MW16

Annually

AGMR

NA

AVN-1, LWDS-MW2,
TAV-MW3, TAV-MWS,
TAV-MW9, TAV-MW13

BSG AOC

Semiannually

2,4

AGMR

NA

CYN-MW4, CYN-MW?7,
CYN-MW8, CYN-MW9,
CYN-MW10, CYN-MW11,
CYN-MW12, CYN-MW13,
CYN-MW14A, CYN-MW15

Quarterly

1,234

AGMR

Section Il of ER
Consolidated
Quarterly Report

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

TAG AOC ®

Quarterly

12,34

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

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-MW®6 currently is part of the ISB
Treatability Study and follows a separate monitoring plan (see Section 1.2.1.2).
® Monitoring well WYO-4 was removed from the TAG 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).

CYy = Calendar Year.

CYN

ER = Environmental Restoration.

HWB = Hazardous Waste Bureau.

ISB = In-situ bioremediation.

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

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-l (Well) (acronym used for well identification only).

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

TA2-W = Technical Area-Il (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).




SECTION 11
TABLE OF CONTENTS

PERCHLORATE SCREENING QUARTERLY GROUNDWATER MONITORING

1.0
2.0
3.0

4.0
5.0
6.0

Figure

II-1

Table

II-1

II-2

I1-3

REPORT, January — March 2020

INEEOAUCLION ..veieieeee ettt ettt et st sbe s
SCOPE OF ACHIVITIES ..eeeuvieiiieiieeiie ettt te ettt te et e e et e st e e bt essbeebeesebeesseessseeseennsaans
T 1100 A O 5 11 o £ RS PR

3.1 Burn Site Groundwater Area 0f CONCEIN ... ..oeeeeeeeeeeeee e

3.2 Tijeras Arroyo Groundwater and Technical Area-V Groundwater Areas of

LIST OF FIGURES

Title

Sandia National Laboratories, New Mexico, Current Perchlorate Screening
Monitoring Well Network, January — March 2020

LIST OF TABLES
Title

Current Perchlorate Screening Monitoring Well Network, January -
March 2020

Monitoring Wells Discussed in Previous Perchlorate Screening Reports

Sample Details for January — Marh 2020 Perchlorate Sampling

-1



LIST OF TABLES (concluded)

Table Title

11-4 Summary of Perchlorate Screening Analytical Results for the Current
Monitoring Well Network, January - March 2020

II-5 Perchlorate Screening Groundwater Monitoring Field Water Quality
Measurements, January - March 2020

APPENDICES
Appendix A Analytical Laboratory Certificates of Analysis for the Perchlorate Data
Appendix B Data Validation Sample Findings Summary Sheets for the Perchlorate Data

II-ii



SECTION 11
PERCHLORATE SCREENING QUARTERLY GROUNDWATER MONITORING
REPORT, January - March 2020

1.0

Introduction

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

New Mexico Environment Department (NMED), the U.S. Department of Energy (DOE),
and Sandia National Laboratories, New Mexico (SNL/NM), effective on April 29, 2004,
stipulates that a select group of groundwater monitoring wells at SNL/NM be sampled for
perchlorate (NMED April 2004). This section of the Environmental Restoration Operations
(ER) Consolidated Quarterly Report (ER Quarterly Report) summarizes the perchlorate
screening groundwater monitoring completed during the January — March 2020 reporting
period in response to the requirements of the Consent Order. The outline of this report is
based on the required elements of a “Periodic Monitoring Report” described in Section X.D.
of the Consent Order (NMED April 2004).

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

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

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

Groundwater at BSG AOC monitoring wells CYN-MW 16, CYN-MW17, CYN-MW18, and
CYN-MW19 were sampled for the second time during this reporting period (Table II-1).
The corresponding reporting will continue for as long as a well remains active in the

perchlorate screening monitoring well network, or unless otherwise negotiated with the
NMED.

Scope of Activities

This report provides January — March 2020 perchlorate screening groundwater monitoring
analytical results for wells CYN-MW 16 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 (ug/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 I1-2 lists the wells discussed in previous perchlorate screening reports.

SNL/NM personnel performed groundwater sampling for perchlorate at monitoring wells
CYN-MW16 through CYN-MW19 in January 2020 (Table II-1). Groundwater sampling
activities were conducted in accordance with procedures outlined in the Burn Site
Groundwater Monitoring, Mini-SAP for Second Quarter, Fiscal Year 2020—ER Wells
(SNL/NM January 2020).

As described in the Mini-Sampling and Analysis Plans (SAP), groundwater sampling was
performed in accordance with current SNL/NM Long-Term Stewardship Project Field
Operating Procedures (FOPs). A portable Bennett™" groundwater sampling system was

used to collect the groundwater samples. The sampling pump and tubing bundle were
decontaminated prior to placement into each monitoring well in accordance with procedures
described in FOP 05-03, “Groundwater Monitoring Equipment Decontamination” (SNL/NM

I1-2



3.0

January 2018a). Wells were purged a minimum of one saturated screen volume before
sampling in accordance with FOP 05-01, “Groundwater Monitoring Well Sampling

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

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

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

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

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

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

Regulatory Criteria
For a given monitoring well, four consecutive ND results using the screening level/MDL of
4 pg/L are considered by the NMED HWB as evidence of the absence of perchlorate, such

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

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

Burn Site Groundwater Area of Concern

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

In preparation for discussing the perchlorate-impacted groundwater in the vicinity of
monitoring well CYN-MW6, and to show that the requirement “to determine the nature and
extent of contamination” (NMED March 2007) had been met, DOE/NNSA and SNL/NM
personnel provided supporting information to the NMED HWB (SNL/NM March 2008).
Perchlorate in surface soil has been characterized at several Solid Waste Management Units
in the study area (SNL/NM June 2006 and March 2008—Appendix C). Based on these data,
DOE/NNSA and SNL/NM personnel consider the nature and extent of perchlorate in
groundwater at the BSG AOC to be sufficiently characterized. Since 2004, groundwater
samples from four other monitoring wells in the vicinity of the BSG AOC have been
analyzed for perchlorate, including monitoring wells CYN-MW 1D, CYN-MWS5,
CYN-MW?7, and CYN-MWS8. All wells were sampled for four quarters and all results were
ND for perchlorate (SNL/NM March 2008—Appendix D).

In accordance with the requirements of Section VI.K.1.b of the Consent Order (NMED
April 2004), a human health risk assessment has been performed to evaluate the

potential for adverse health effects from the concentrations of perchlorate detected

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

Because perchlorate concentrations in samples from monitoring well CYN-MW6 have
exceeded the screening level, DOE/NNSA and SNL/NM personnel initiated a negotiation
process with the NMED HWB (SNL/NM March 2007) to determine the frequency of
continued monitoring. In November 2008, DOE/NNSA and SNL/NM personnel received
approval from the NMED HWB to proceed with semiannual monitoring of perchlorate in
monitoring well CYN-MW6 and proceed with semiannual reporting of all perchlorate
results (NMED November 2008). Upon further consideration, the NMED HWB once more
required that DOE/NNSA and SNL/NM personnel resume quarterly monitoring and
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-MW 15) 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 second time during this reporting period and will be sampled for
perchlorate for a minimum of four quarters.
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Tijeras Arroyo Groundwater and Technical Area-V Groundwater Areas
of Concern

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

Monitoring Results

Table II-3 summarizes the details of samples collected from the four monitoring wells in the
January - March 2020 reporting period. Table II-4 summarizes the current and historical
perchlorate results for these wells. Appendix A provides the analytical laboratory certificates
of analysis for the January — March 2020 perchlorate data. Perchlorate was ND in the
January 2020 environmental groundwater samples collected from wells CYN-MW 16
through CYN-MW19.

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

The analytical data were reviewed and validated in accordance with Administrative
Operating Procedure 00-03, “Data Validation Procedure for Chemical and Radiochemical
Data,” (SNL/NM June 2017). No problems were identified with the analytical data that
resulted in qualification of the data as unusable. The data are acceptable and reported quality
control measures are adequate. Appendix B provides the data validation sample findings
summary sheets for the perchlorate data.

No variances or nonconformances in perchlorate sampling field activities, or field conditions

from requirements in the groundwater monitoring Mini-SAP (SNL/NM January 2020), were
identified during the January - March 2020 sampling activities.
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Summary and Conclusions

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

e The perchlorate concentrations for the groundwater samples from the four new
monitoring wells (CYN-MW 16 through CYN-MW19) were all ND.

e Since June 2004 (the start of sampling as required by the Consent Order), perchlorate
was detected above the screening level/MDL (4 pg/L) in groundwater samples collected
from only one well (CYN-MW06) and its replacement well (CYN-MW15) in the
perchlorate monitoring well network.

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

perchlorate at monitoring well CYN-MW15 and quarterly monitoring of perchlorate at
monitoring wells CYN-MW16 through CYN-MW19.

I1-7



6.0

References

EPA, see U.S. Environmental Protection Agency.

New Mexico Environment Department (NMED), April 2004. “Compliance Order on
Consent Pursuant to the New Mexico Hazardous Waste Act § 74-4-10: Sandia National
Laboratories Consent Order,” New Mexico Environment Department, Santa Fe, New
Mexico, April 29, 2004.

New Mexico Environment Department (NMED), January 2006. “RE: Monitoring
Groundwater for Perchlorate, Report of November 22, 2005, Sandia National Laboratories
EPA ID# NM5890110518.” Letter to P. Wagner (SSO/NNSA) and P. Davies (SNL/NM)
from J. Bearzi (NMED/HWB), January 27, 2006.

New Mexico Environment Department (NMED), June 2006. “Technical Background
Document for Development of Soil Screening Levels, Revision 4.0,” New Mexico
Environment Department, Hazardous Waste Bureau and Ground Water Quality Bureau
Voluntary Remediation Program, Santa Fe, New Mexico.

New Mexico Environment Department (NMED), March 2007. “RE: Notice of Approval:
Perchlorate Screening Quarterly Monitoring Report, Second Quarter of Calendar Year
2006 (April, May, and June), September 20, 2006, Sandia National Laboratories,

EPA ID# NM5890110518, HWB-SNL-06-011.” Letter to P. Wagner (SSO/NNSA) and
P. Davies (SNL/NM) from J. Bearzi (NMED/HWB), March 23, 2007.

New Mexico Environment Department (NMED), November 2008. “RE: Perchlorate
Issues.” E-mail correspondence to J. Cochran (SNL/NM) from S. Brandwein (NMED),
November 7, 2008.

New Mexico Environment Department (NMED), April 2009. “RE: Perchlorate
Contamination in Groundwater, Sandia National Laboratories, EPA ID# NM5890110518.”
Letter to K. Davis (SSO/NNSA) and F. Nimick (SNL/NM) from J. Bearzi NMED/HWB),
April 30, 2009.

New Mexico Environment Department (NMED), February 2010. “RE: Notice of
Conditional Approval, Burn Site Groundwater Characterization Work Plan, November
2009, Sandia National Laboratories, EPA ID# NM5890110518, SNL-09-017.” Letter to
P. Wagner (SSO/NNSA) and M. Walck (SNL/NM) from J. Bearzi (NMED/HWB),
February 12, 2010.

New Mexico Environment Department (NMED), September 2011. “RE: Request to
Modify Schedule for Reporting of Activities and Groundwater Data in Future Consolidated
Quarterly Reports for Environmental Restoration Operations, Sandia National Laboratories,
EPA ID# NM5890110518,” Letter to P. Wagner (SSO/NNSA) and S. Orrell (SNL/NM)
from J. Kieling (NMED/HWB), September 15, 2011.

I1-8



New Mexico Environment Department (NMED), February 2019a. “Risk Assessment
Guidance for Site Investigations and Remediation,” February 2019 (Revision 2, June 19,
2019): https://www.env.nm.gov/HWB/guidance.html.

New Mexico Environment Department (NMED), February 2019b. Letter to J.P. Harrell
(U.S. Department of Energy NNSA/Sandia Field Office) and P. Shoemaker (Sandia
National Laboratories), “Approval: Monitoring Well Installation Work Plan, Burn Site
Groundwater Monitoring Wells CYN-MW 16 Through CYN-MW23, Sandia National
Laboratories, EPA ID# NM5890110518, HWB-SNL-19-003,” February 12, 2019.

NMED, see New Mexico Environment Department.

Sandia National Laboratories, New Mexico (SNL/NM), November 2005. Letter Report to
J. Bearzi (New Mexico Environment Department), “Letter Report on the Status of
Perchlorate Screening in Groundwater at Sandia Monitoring Wells,” Environmental
Restoration Project, Sandia National Laboratories, Albuquerque, New Mexico,
November 22, 2005.

Sandia National Laboratories, New Mexico (SNL/NM), February 2006. “Perchlorate
Screening Quarterly Monitoring Report, Fourth Quarter of Calendar Year 2005 (October,
November, and December 2005),” Environmental Restoration Project, Sandia National
Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), June 2006. “Perchlorate Screening
Quarterly Monitoring Report, First Quarter of Calendar Year 2006 (January, February, and
March 2006),” Environmental Restoration Project, Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), March 2007. “Consolidated
Quarterly Report, Section III: Perchlorate Screening Quarterly Monitoring Report, Fourth
Quarter of Calendar Year 2006 (October, November, and December 2006),” Environmental
Restoration Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), April 2007. Letter to J. Bearzi
(New Mexico Environment Department [NMED] Hazardous Waste Bureau) from

P. Wagner (Sandia Site Office/NNSA), “Response to NMED approval letter of March 23,
2007, entitled RE: Notice of Approval: Perchlorate Screening Quarterly Monitoring Report,
Second Quarter of CY 2006 (April, May, and June) September 20, 2006. Sandia National
Laboratories, EPA ID# NM5890110518. HWB-SNL-06-011,” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico, April 19, 2007.

Sandia National Laboratories, New Mexico (SNL/NM), March 2008. “Consolidated
Quarterly Report, Section III: Perchlorate Screening Quarterly Monitoring Report, Fourth
Quarter of CY 2007 (October, November, and December 2007),” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

I1-9


https://www.env.nm.gov/HWB/guidance.html

Sandia National Laboratories, New Mexico (SNL/NM), November 2009. Burn Site
Groundwater Characterization Work Plan: Installation of Groundwater Monitoring Wells
CYN-MW9, CYN-MW10, CYN-MW 11 and Collection of Subsurface Soil Samples, November
2009, Environmental Restoration Operations, Sandia National Laboratories, Albuquerque,
New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), September 2011. “Request to
Modify Schedule for Reporting of Activities and Groundwater Data in Future Consolidated
Quarterly Reports for Environmental Restoration Operations,” Environmental Restoration
Operations, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), June 2017. “Data

Validation Procedure for Chemical and Radiochemical Data,” Administrative Operating
Procedure 00-03, Revision 5, Sample Management Office, Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), January 2018a. “Groundwater
Monitoring Equipment Decontamination,” Field Operating Procedure 05-03, Revision 05,
Long-Term Environmental Stewardship, Environmental Management Department, Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), January 2018b. “Groundwater
Monitoring Well Sampling and Field Analytical Measurements,” Field Operating
Procedure 05-01, Revision 05, Long-Term Environmental Stewardship, Environmental
Management Department, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), January 2019. Monitoring Well
Installation Work Plan, Burn Site Groundwater Monitoring Wells CYN-MW 16 through
CYN-MW?23, Sandia National Laboratories, Albugquerque, New Mexico, Environmental
Restoration Operations, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories, New Mexico (SNL/NM), January 2020. Burn Site
Groundwater Monitoring, Mini-SAP for Second Quarter, Fiscal Year 2020—ER Wells,
Environmental Restoration Operations, Sandia National Laboratories, New Mexico.

SNL/NM, see Sandia National Laboratories, New Mexico.

U.S. Environmental Protection Agency (EPA), November 1999. “Perchlorate in Drinking
Water Using Ion Chromatography,” EPA 815/R-00-014.

II-10



Figures



This page intentionally left blank.



Mapid js20308 2132020 SNL EGIS DEPT 843 JSandin

Kirtland Air Force Base
——-:———-—._——"]

e

——— ——

Legend

Wells

Roads

[ | SNL Technical Areas
E_j KAFB Boundary
DT kAFB Boundary (Inset)
- Bernalillo County

—

Sandia National Laboratories, New Mexico
Environmenatl Geographic Information System

Figure 111
Sandia National Laboratories, New Mexico

\\_ —— — —
4 - CYN-MWAT |
WEBIS Y, o CYN-MW19
(13 |
1 ',
‘— ——-——]k cYNMwieT  CYN-MW1B i
L i L ™ _i
o 2.5 5

New Mexico State Plane Central Zones, 1983
1988 North American Vertical Datum

Current Perchlorate Screening Monitoring Well Network, January — March 2020



Tables



This page intentionally left blank.



Table 11-1

Current Perchlorate Screening Monitoring Well Network
January - March 2020

Number of Remaining
Well Date Sampled ansecytive Numbe.r of Sarppling
ampling Sampling Equipment
Events? Events
CYN-MW16 16-Jan-20 2 2 Bennett™ Pump
CYN-MW17 14-Jan-20 2 2 Bennett™ Pump
CYN-MW18 15-Jan-20 2 2 Bennett™ Pump
CYN-MW19 13-Jan-20 2 2 Bennett™ Pump

Notes

2Includes this sampling event.

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

MW = Monitoring well.




Table II-2
Monitoring Wells Discussed in Previous Perchlorate Screening Reports

Date of Last Date of Last
Well Perchlorate Sampling Well Perchlorate Sampling
Event Event
CCBA-MW1 Oct 2014 MWL-MWA1 Apr 2005
CCBA-MW?2 Oct 2014 MWL-MW7 Apr 2009
CTF-MWA1 Jan 2014 MWL-MW8 Apr 2009
CTF-MW2 Sep 2014 MWL-MW9 Apr 2009
CTF-MW3 Sep 2014 NWTA3-MW2 Jun 2006
CYN-MW1D Sep 2006 OBS-MW1 Oct 2014
CYN-MWS5 Jan 2014 OBS-MW2 Oct 2014
CYN-MW6 Oct 2012 OBS-MW3 Oct 2014
CYN-MW7 Dec 2006 SWTA3-MW4 Dec 2006
CYN-MW8 Dec 2006 TA1-W-03 Nov 2010
CYN-MW9 May 2011 TA1-W-06 May 2010
CYN-MW10 May 2011 TA1-W-08 May 2010
CYN-MW11 May 2011 TA2-W-01 May 2010
CYN-MW12 May 2011 TA2-W-27 May 2010
CYN-MW14A Sep 2015 TAV-MW11 Nov 2011
CYN-MW15 Oct 2019* TAV-MW12 Nov 2011
LWDS-MWA1 Feb 2010 TAV-MW13 Nov 2011
MRN-2 Sep 2006 TAV-MW14 Nov 2011
MRN-3D Sep 2006 TAV-MW15 Oct 2017
MWL-BWA1 Apr 2005 TAV-MW16 Nov 2017
MWL-BW?2 Jan 2009
Notes
* = Monitoring well CYN-MW15 is sampled semiannually.
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 (-1lI).
OBS = Old Burn Site.
SWTA3 = Southwest Technical Area (-ll1).
TA1-W = Technical Area-1 (Well).
TA2-W = Technical Area-Il (Well).

TAV = Technical Area-V.



Table 11-3

Sample Details for January - March 2020 Perchlorate Sampling

Associated
Well Sa_n_mple_ AR/COC Groundwater
Identification Number R
Investigation
CYN-MW16 112105-007 620724 BSG AOC
CYN-MW17 112094-007 620721 BSG AOC
112101-007
CYN-MW18 112102-007 620723 BSG AOC
CYN-MW19 112090-007 620719 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, January - March 2020

well Sample | AR/COC Sample Result MDL PQL MCL Laboratory | Validation | Analytical Comments
Date Number Number (ngl/L) (ng/L) (ngl/L) (ng