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DEPARTMENT OF THE ARMY
U.S. ARMY GARRISON WHITE SANDS
100 HEADQUARTERS AVENUE
WHITE SANDS MISSILE RANGE, NEW MEXICO 88002

December 15, 2020

Environmental Division

-Mr. Kevin Pierard

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

Dear Mr. Pierard,

Enclosed for your review are the 2017, 2018 and 2019 Groundwater Frequent
Monitoring Reports for SWMU 197, HELSTF Technical Support Area Spill Site.

WSMR has been reporting the semi-annual groundwater sampling and other monitoring
activities each calendar year with multiple WSMR sites in one comprehensive annual report.
Per conversations with your staff, and per comments received on the 2016 Annual Periodic
Monitoring Report, all future groundwater monitoring reports for this site are now going to be
submitted as separate site-specific monitoring reports. WSMR completed an interim
measures which was approved by New Mexico Environment Department (NMED) in
2019. WSMR followed the interim measures with a Corrective Measures Evaluation
that has been submitted to the NMED for review.

WSMR'’s current contractor obligations were to provide one periodic monitoring report
annually. WSMR was planning on submitting the 2017 and 2018 reports but upon receiving
the 2016 Monitoring Report Disapproval and from additional conversations with your staff,
WSMR was directed to not submit the documents at that time in order to allow for revisions
to be completed. Due to the timing of receipt of the 2016 Monitoring Report Disapproval,
the original 2017 and 2018 reports had not address the 2016 report disapproval comments.
A great deal of effort was required to break up the past annual monitoring reports into site-
specific reports and contractual modifications were required which added to the delays in
completing the documents. WSMR feels that these report submittals have addressed
NMED’s concerns with previous periodic monitoring report submittals.

Additionally, the reports are now going to be referred to as Frequent Monitoring Reports
to be consistent with the terms of the new NMAC 20.4.2 Hazardous Waste Permit and
Corrective Action Fees.



“I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision according to a system designed to
assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system,
or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. |
am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.”

If you have any questions regarding this matter, please contact Mr. Benito Avalos
of our Environmental Compliance Branch at (575) 678-2225.

| am forwarding a copy of this letter with enclosure (1 print copy with CD) to
Mr. Robert Murphy, NMED HWB; and without enclosure to Mr. Dave Cobrain, NMED-HWB;
Ms. Laurie King, EPA Region 6; Mr. Walter Migdal, EA Engineering; and
Mr. Robert Rowden, AEC.

Sincerely,

KNIGHT.BRIAN.DA oisiaty signed by

KNIGHT BRIAN.DANIEL.1271283330

NIEL.1271283330 bate2020121507:3517 0700

Brian D. Knight
Chief, Environmental Division

Enclosure
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SECTION 1

Introduction

The U.S. Army White Sands Missile Range (WSMR) conducts environmental restoration activities in
accordance with requirements of WSMR Resource Conservation and Recovery Act (RCRA) Permit
NM2750211235, issued by the New Mexico Environment Department (NMED, 2009). This Frequent
Monitoring Report (FMR) presents the results of groundwater sampling and other monitoring activities
completed during calendar year 2019 at Solid Waste Management Unit (SWMU) 197, High Energy Laser
Test Facility (HELSTF) Technical Support Area (TSA). This report follows the guidance and requirements
described in Section 7.4 of the RCRA Permit (NMED, 2009).

1.1  Site Description

White Sands Missile Range is an active U.S. Installation Management Command facility with the primary
mission to support the U.S. Army Test and Evaluation Command. The WSMR installation is the largest
land area military installation in the United States, encompassing approximately 3,200 square miles. The
facility is in southeastern New Mexico in Dofia Ana, Socorro, Lincoln, Otero, and Sierra Counties. The
headquarters of WSMR (Main Post) is located at the southwestern corner of the installation,
approximately 27 miles east-northeast of Las Cruces, New Mexico, and 45 miles north of El Paso, Texas.

The TSA site is located on WSMR approximately 18.5 miles northeast of the Main Post adjacent to
Highway 70, approximately 2 miles from the main HELSTF area (Figure 1). Constructed in 1987, the TSA
contained support facilities including a fueling station. In 2000, a 3,000-gallon aboveground storage tank
at the fueling station lost an estimated 1,485 gallons of unleaded gasoline (estimated based on an
inventory review). Subsequently, the fueling station was shut down, the tank emptied, and the pump
removed. The station has not been in service since that time. The Permit (NMED, 2009) lists the site as a
SWMU requiring corrective action. This site, SWMU 197, encompasses a small area of less than 1,000
square feet.

1.2  Geology and Hydrogeology

The subsurface geology consists primarily of poorly sorted fine grain sands with silt and clay lenses from
ground surface down to approximately 20 to 25 feet below ground surface (bgs). Beneath that depth
interval, fine sands and clays are the predominant lithology in the form of 1- to 4-foot thick silty sands
with interstitial clays. Saturated silty clay/poorly sorted sand is present from 30 to 35 feet bgs. Based on
water level measurements, two separate zones of perched water typically exist above the regional
water table. These water-bearing zones are separated by clays that vary from 5 to 10 feet in thickness
which, in turn, are separated from the regional aquifer by a thick sequence of clay with interstitial silty
clay and poorly-graded sand lenses typically starting at depths of 35 to 40 feet bgs down to
approximately 90 feet bgs. The regional aquifer exists at approximately 90 feet bgs within poorly graded
sand lenses with interstitial clay as sequences (BAE, 2004).
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SECTION 1 - INTRODUCTION

1.3  Site Usage and Status

The following timeline summarizes the regulatory history of the site:

2000 —The site was shut down and the tank was removed. Three monitoring wells (MWs) were
installed. Subsequently, a soil-vapor extraction (SVE) system was installed and operated for a
period of time.

2006 —WSMR submitted a RCRA Facility Investigation (BAE Systems, 2004). Comments were received
from the NMED in November (NMED, 2006). Among the comments was a request that the SVE
system be reinstated, since “gasoline was still present in the subsurface.”

2007 —A Corrective Measures Implementation (CMI) Work Plan (White Sands Technical Service
[WSMR], 2007) was submitted by WSMR.

2008 —The NMED approved the CMI Work Plan in a letter dated January 16, 2008 (NMED, 2008).

2011 —A supplemental soil and groundwater investigation was conducted to evaluate the viability of
the proposed remedy (SVE with air sparging or biosparging). WSMR concluded that the
proposed remedy would not be effective as documented in a status report submitted to the
NMED (ARCADIS, 2011).

2012 —The NMED issued a Notice of Disapproval on the Status Report and required WSMR to further
address contaminants present in the vadose zone (communication dated April 11, 2012). The
NMED also stated that the work proposed in the CMI Work Plan had not been completed and
that continued groundwater monitoring is required.

2015 —The NMED directed WSMR to implement the CMI Work Plan corrective action as Interim
Measures (IM) with an IM Report to follow. The NMED stated that the approved CMI work plan
was incorrectly referred to as a CMI since there was no Corrective Measures Study
(communication with the NMED held on November 4, 2015).

2016 —An SVE system was installed by WSMR in accordance with the NMED-approved CMI Work Plan
and Supplemental Engineering Design for IM. The system began operating at the site in
August 2016.

2017 —The SVE system continued operation throughout the year.
2018 —The NMED issued an NOD on an annual groundwater monitoring report that included the
HELSTF TSA site, and requested that WSMR submit a groundwater monitoring work plan to

address additional SWMUs, incorporate and/or install additional MWs, and analyze for
additional contaminants (NMED, 2018). The Army has requested that the NMED first approve
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SECTION 1 - INTRODUCTION

the Phase Il RFl Report and the Phase IV RFI Work Plan so that the technical and regulatory
basis for groundwater monitoring can be established.

2018 —The SVE system was decommissioned, disassembled and removed.
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SECTION 2

Groundwater Monitoring Description

2.1 Scope of Activities

A groundwater monitoring plan has not been established for this site. However, WSMR has performed
groundwater monitoring since 2007. Current sampling locations and frequency, as well as the chemical
analyses conducted, are based on prior years’ results, correspondence with the NMED, and historical
documents.

Fifteen monitoring wells, including five regional aquifer monitoring wells (HMW-48, HMW-49, HMW-50,
HMW-52, and HMW-66) and ten perched water monitoring wells (HMW-67, HMW-68, HMW-69, HMW-
70, HMW-71, HVW-02, HVW-04, HSVW-2, HSVW-3, and HSVW-4) are sampled in the fall of each year.

Additional wells in the TSA area are not sampled but are used to gauge water levels and free product
(light non-aqueous phase liquid/LNAPL). These nine additional wells include: HSWV-1, HYW-01, HVW-
03, HVYW-05, HVW-06, HYW-07, HVW-08, HYW-09, and HVW-10. Table 1 provides information for each
well. Figure 2 provides a map of the well locations.

During the sampling process, purge water and decontamination water totaling less than 55 gallons per
event was containerized in UN-rated polyethylene containers and labeled properly. At the completion of
sampling activities at this site, the waste containers were sampled for hazardous waste characteristics
and turned into the WSMR Hazardous Waste Management Center for storage and disposal following
WSMR procedures.

2.2  Type of Monitoring

The WSMR installation followed guidance provided by the US Environmental Protection Agency (EPA),
American Society for Testing and Materials, and NMED (NMED, 2001) to ensure that collected data are
scientifically defensible. Submersible bladder pumps were deployed at each well in the middle of the
saturated, screened interval. Stagnant water was purged at a very low-flow rate that was approximately
equal to the recharge rate of the well to ensure minimal drawdown (e.g., less than 100 mL per minute).
Water quality parameters were monitored using calibrated multi-parameter instruments to determine
the point in time that formation water was retrieved. Certified-clean sample containers were then filled,
preserved (as required by the associated analytical methods) and placed immediately on ice. Pumps and
other non-dedicated sampling equipment were decontaminated using a detergent solution followed by
deionized water rinse. The field methods are described in more detail in Appendix A, Field Methods.

2.3 Type of Data

Samples were custody sealed, packaged in rigid coolers, and shipped next-day air via FedEx to Eurofins
Lancaster Laboratories Environmental located in Lancaster, Pennsylvania. All samples were received at
the laboratory intact, properly preserved, and within holding times. Samples were analyzed for total
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SECTION 2 — GROUNDWATER MONITORING DESCRIPTION

dissolved solids (TDS) and volatile organic compounds (VOCs) including: benzene, toluene, ethyl
benzene, and xylenes and methyl tert butyl ether (MTBE).

Eurofins is accredited by both the National Environmental Laboratory Accreditation Program and the
Department of Defense (DOD) Environmental Laboratory Accreditation Program, in accordance with the
latest version of the DOD/Department of Energy Quality Systems Manual for Environmental
Laboratories (DOD, 2017). Analytical data are reported in accordance with EPA and DOD requirements.

The analytical data packages were reviewed by qualified chemists, independent of the analytical
laboratory. The review consists of an evaluation of laboratory performance criteria from the laboratory
case narrative, an evaluation of the sample-specific criteria included in the laboratory data package, and
10% validation of calculations and data transcriptions. Analytical results were verified to be of
acceptable quality to evaluate potential contamination. Per Section 7.4.13.b of the WSMR Permit,
details regarding the analytical program are provided in Appendix B, Analytical Program. Per Section
7.4.13.c of the WSMR Permit, the laboratory analytical data reports for this reporting period, including
chain-of-custody records and quality control results, are available in Appendix C, Data.

2.4 Regulatory Criteria

In accordance with the WSMR Permit, regulatory criteria have been determined as the lowest of the EPA
maximum contaminant level (MCL) (40 CFR 141) or New Mexico Water Quality Control Commission
(NMWQCC) standards for groundwater of 10,000 mg/L TDS concentration or less (NMAC, Title
20.6.2.3103).

If no MCL or NMWQCC standard exists for an analyte, then the current EPA Regional Screening Level for
Resident Tap Water is used (EPA, 2018). The lower value of either the hazard index of 1.0 for non-
carcinogens or cancer risk level of 1 X 107 for carcinogens is used. If the criterion is below the achievable
laboratory limit of detection, then the screening level is considered to be the laboratory limit of
quantitation.

No site-specific groundwater clean-up levels have been established for this project. However, in
accordance with the Permit, NMED has requested that a residential tap water screening value of 0.143
milligrams per liter (mg/L) for MTBE be used for comparison purposes during periodic monitoring. No
MCLs or NMWQCC standards exist for MTBE.
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SECTION 3

Monitoring Results

3.1 Water Levels

Water level measurements were taken from 24 MWs in March and September 2019. During the March
event measurements ranged from approximately 21 to 36 feet btoc in the perched groundwater MWs;
wells HYW-07, HYW-08, and HVW-09 were dry. Depths to the regional aquifer ranged from 91.30 to
93.56 feet btoc. During the September event, depth to the perched groundwater ranged from 30.90 to
37.01 feet btoc; wells HYW-01, HVYW-06, HYW-07, HYW-08, HVW-09, and HVW-10 were dry. Depth to
regional groundwater ranged from 91.25 to 93.42 feet btoc. Table 2 provides water level measurements
since 2010, referenced to the surveyed top of casing elevations. Groundwater elevations are also
provided in feet above mean sea level.

The potentiometric surfaces for the perched groundwater and regional aquifer are illustrated in Figures
3 and 4. (Because there were no significant differences between spring and fall, only the fall data are
presented in the figures.) The perched aquifer shows a high point near HVYW-05; flow is generally
outward from that point (Figure 3). That high point could potentially be caused by human activity within
the area, to include the presence of an operational vehicle washbay, activities performed by the fire
department immediately next to the SWMU, and stormwater runoff from the surrounding paved areas.
Regional flow is generally toward the south with a shallow gradient of 0.0077 feet/feet (Figure 4).

Figure 5 presents a hydrograph illustrating water level data over the previous 10 years. The figure is
scaled to show the two groups of water levels in relation to each other. The lower group consists of the
five regional aquifer wells (HMW-48, HMW-49, HMW-50, HMW-52 and HMW-66). The regional aquifer
surface has not had significant changes over the monitoring period.

The upper group of perched water wells (HMW-67, HMW-68, HMW-69, HMW-70, HMW-71, HVW-01,
HVW-02, HVW-03, HYW-04, HVW-05, HVYW-06, HYW-08, HVW-10, HSVW-1, HSVW-2, HSVW-3, and
HSVW-4) show some variability from year to year, however there are no apparent trends in either
direction. Some of the perched groundwater wells go dry periodically, which is not evident in the
hydrograph; Table 2 denotes where wells were “dry.”

3.2 Light Non-Agueous Phase Liquids Measurements

All MWs were also checked for free product (LNAPL) using an electronic oil water interface meter. In the
spring event in March, two wells (HSVW-1 and HVW-03) exhibited a layer of LNAPL on the top of the
water column (0.14 and 0.11 feet thick, respectively). During the fall event in September, LNAPL was
only detected in HVYW-03, with a thickness of 0.13 feet. Table 3 provides the LNAPL measurements and
adjusted groundwater elevations®.

1 Due to density differences, floating product can depress the water column in monitoring wells. Therefore, corrected water elevation is
estimated by multiplying the relative density (estimated as 0.75) with the measured product thickness and adding the result to the water level.
Because the LNAPL layer is thin at this site, the water levels are not significantly affected.
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SECTION 3 — MONITORING RESULTS

3.3 Field Observations and Conditions

The conditions of the MW surface completions were also inspected. This included inspecting for cracks,
paint, labeling, brass marker, and well cap condition. No issues were observed. The inspection field
forms can be found in Appendix C.

Water quality parameters were measured at the time of sampling using flow-through cells, YSI ProDSS
multiparameter sensors, and Thermo Fisher Scientific Orion AQ4500 Turbidimeters. Parameters are only
recorded at the wells that are sampled. These data are used during the sampling event to verify
parameters had stabilized, which helps ensure that representative formation water is being collected for
laboratory analysis. Table 4 presents temperature, oxygen reduction potential, conductivity, dissolved
oxygen, turbidity, and pH readings for each well sampled for the current year and previous three
sampling events. Since that time, readings have been consistent and no significant trends or changes are
noted, except for oxygen reduction potential readings in 2019. In all wells (except for HYW-05 which
was only sampled in 2017), the oxygen reduction potential reading is notably lower during the 2019
event than in previous events. Turbidity has also decreased in a majority of wells since 2016.

No adverse field conditions were encountered during the sampling event that would have affected the
quality of the samples. No nearby traffic or other sources of potential atmospheric contamination were
observed. Weather conditions in the fall were mostly sunny, with temperatures ranging from 69°F to
88°F with light wind 0715 mph. Field vehicles were not operated while samples were being collected.
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SECTION 4

Analytical Data Results

Details regarding each sample collected are provided in Table 5. Detected analytes are summarized in
Table 6. Per Section 7.4.13.c of the WSMR Permit, current year results are presented together with
results from the previous three monitoring periods. The associated regulatory criteria are also provided;
results that exceed the regulatory criteria are highlighted. Table 6 includes “non-detects” for any
parameters that had one or more detections in the past four events. Non-detects are represented as the
method detection limit value with a “U” flag, which indicates that the concentration was below the
detection limit. Analytes that were not detected at any location over this time frame are omitted from
the table. See Appendix C, Data for the current year laboratory reports, including chain-of-custody
records and quality control results. Results are also provided on a map in Figure 6. Tables highlighted
blue represent perched aquifer results; yellow highlighted tables represent the regional aquifer.

4.1 Perched Groundwater

All perched water monitoring wells contain elevated concentrations of organic contaminants associated
with gasoline. These include benzene, ethylbenzene, naphthalene, toluene, xylene and MTBE.

As shown in Table 6, benzene exceeded regulatory criteria in: HMW-67, HMW-68, HMW-69, HMW-70,
HMW-71, HVW-02, HVYW-04, HSVW-2, HSVW-3, and HSVW-4. Benzene concentrations ranged from
0.068 to 3.4 mg/L, all above the MCL of 0.005 mg/L. Over the past three years, benzene has been
increasing in HMW-68; decreasing in HYW-02; and fluctuating up and down in HYW-02, HMW-67,
HMW-69, HMW-70, HMW-71, and HVW-04. Ethylbenzene was detected in HMW-67, HMW-68, HVYW-02,
HSVW-3, and HSVW-4, all at concentrations below the MCL of 0.7 mg/L.

Naphthalene was detected in the following MWs: HMW-67, HMW-68, HMW-69, HMW-70, HSVW-2,
HSVW-3, HSVW-4, HVW-02, and HVW-04. Concentrations ranged from 0.003 to 0.13 mg/L, all above the
RSL of 0.0017 mg/L. Concentrations of naphthalene have also fluctuated in all wells over the four-year
period. However, in HYW-04, HYW-02, HMW-70, and HMW-71, concentrations increased in 2017 and
then decreased in 2018 and 2019.

Toluene was detected in HMW-67, HMW-68, HMW-69, HVW-02, HVYW-04, HSVW-2, HSVW-3, and
HSVW-4. At all locations toluene was significantly below the MCL (1.0 mg/L). Total xylenes were
detected in all wells, and concentrations ranged from 0.003 to 3.9 mg/L, which were all below the MCL
of 10 mg/L. Concentrations at all wells, except HMW-67 and HMW-69, decreased between 2018 and
2019.

MTBE was detected in all of the perched groundwater wells. Concentrations ranged from 0.014 to 0.35

mg/L. MTBE was above the permit screening level (0.143 mg/L) in four perched water wells (HMW-67,
HMW-68, HMW-71, and HVW-02). HSVW-3 showed a result of 0.14 mg/L in September 2019.
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SECTION 4 — ANALYTICAL DATA RESULTS

All perched-water wells exhibit TDS concentrations that are significantly higher than the NMED
regulatory criteria (3,290+ vs 1,000 mg/L). The TDS concentrations do not appear to be correlated with
the organic contaminants and are likely due to brackish water conditions in the area.

4.2  Regional Aquifer

The five regional aquifer monitoring wells (HMW-48, HMW-49, HMW-50, HMW-52, HMW-66) exhibited
non-detects for all organic compounds with one exception. MTBE was detected at MW-52 at 0.017
mg/L, which is below the regulatory criteria of 0.143 mg/L. The concentration in 2019 was lower than
that reported in 2017 and 2018 (0.047 and 0.029 mg/L, respectively) but above that reported in 2016
(0.011 mg/L). MTBE may be decreasing over time. Neither MTBE nor any other organic contaminants
were detected in the newly installed downgradient regional well, HMW-66. All of the regional aquifer
wells exhibit elevated total dissolved solids ranging from approximately 7,310 to 20,100 mg/L, which is
likely due to natural brackish water conditions in the area.

4.3  Rationale For Altering Sampling Program

In 2019, three additional perched water wells (HSVW-2, HSVW-3, and HSVW-4) were sampled because
the SVE system was taken offline in 2018 and those wells were available to sample.
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SECTION 5

Remediation System Monitoring

An SVE extraction system was installed mid-year 2016 and was operational through July 2018, at which
point it was disassembled and removed. Monitoring for that system included bi-weekly pressure and
flow readings and monthly exhaust sampling and analysis. Detailed results will be presented in an
Interim Measures Report.
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