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PREFACE

PREFACE

This Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and
KAFB106S10 was prepared in response to the New Mexico Environment Department (NMED) letter of
November 4, 2019, and revised in response to the NMED approval with modifications of July 14, 2020
(NMED, 2020). This Work Plan was prepared by Sundance Consulting, Inc. (Sundance) for Kirtland Air
Force Base (AFB) under U.S. Army Corps of Engineers (USACE) contract number W912PP-17-C-0028. It
pertains to the Kirtland AFB Bulk Fuels Facility site at Solid Waste Management Units (SWMUs) ST-
106/SS-111, located in Albuquerque, New Mexico. This work plan was prepared in accordance with the
Resource Conservation and Recovery Act (RCRA) permit issued to Kirtland AFB under RCRA and
applicable federal, state, and local laws and regulations.

This work plan contains data collected by Sundance itself as well as from other entities/sources that are
not under Sundance’s direct control (collectively “non-Sundance data’). All non-Sundance data reported
herein are displayed in the form they were received from their source entity, and Sundance assumes no
liability for the accuracy of any non-Sundance data in this report.

The objective of the work plan is to describe proposed groundwater monitoring (GWM) well installation
activities to address existing data gaps and to collect data to further understanding of the contaminant
migration pathway beneath the source area. Details on the installation of new GWM wells and the
incorporation of those wells into the GWM program are provided in this work plan.

The work plan was prepared under Kirtland AFB and USACE review.

Cootod. Lotla

Rachel Hobbs, PG, PMP
Sundance Consulting, Inc.
Project Manager

Kirtland AFB September 2020
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-
106S10 (Work Plan) has been prepared in response to the New Mexico Environment Department (NMED)
letter of November 4, 2019, (NMED, 2019) and revised in response to the NMED approval with
modifications of July 14, 2020 (NMED, 2020). This Work Plan describes activities to be performed at
Solid Waste Management Units ST-106/SS-111, Kirtland Air Force Base (AFB), New Mexico, and
revised in response to the NMED letter of July 14, 2020 (Appendix D). This Work Plan proposes
activities to address data gaps in both the groundwater monitoring (GWM) and gauging network and
stratigraphic conditions directly beneath the source area. Data gaps in the GWM and gauging network
were identified by the U.S. Air Force following the second quarter 2019 sampling event and are primarily
the result of rising groundwater elevations. This Work Plan will become the procedural guidance
document for conducting these activities. This Work Plan was written in accordance with Part 6.2.4.2 of
the Kirtland AFB Resource Conservation and Recovery Act permit U.S. Environmental Protection
Agency ID Number NM 9570024423 (NMED, 2010).

The objective of this Work Plan is to detail well installation activities and groundwater sampling and
gauging activities for newly installed wells. The work to be completed is presented under each of the
tasks listed below.

o Install five GWM wells—one north of Ridgecrest Drive S.E. (Ridgecrest) and four south of
Ridgecrest—to delineate volatile organic compound contamination in groundwater, including
ethylene dibromide.

e Perform soil coring in the source area for further stratigraphic analysis and identification of
contaminant migration pathways. Complete soil coring location as either a GWM well or a soil
vapor monitoring well based on the decision tree provided in comment no. 1 of NMED July 14,
2020, letter.

e Report the data collected for the newly installed wells, including well installation details,
groundwater elevations, light non-aqueous phase liquid thickness (if present), and groundwater
laboratory analytical data.

e Incorporate sampling, gauging, and maintenance of these wells into the existing groundwater
monitoring program.

Kirtland AFB September 2020
Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-106S10
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INTRODUCTION

1 INTRODUCTION

This Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-
106S10 (Work Plan) has been prepared in response to the New Mexico Environment Department
(NMED) letter of November 4, 2019, (NMED, 2019) and revised in response to the NMED approval with
modifications of July 14, 2020 (NMED, 2020). A revised version of this work plan has been provided in
lieu of replacement pages per NMED’s email of August 11, 2020 (Cobrain, email communication). This
Work Plan describes tasks associated with monitoring well installation and inclusion of newly installed
wells into the groundwater monitoring (GWM) network at Solid Waste Management Units (SWMUSs) ST-
106/SS-111, at Kirtland Air Force Base (AFB), New Mexico (Figure 1-1). Additionally, this Work Plan
describes data collection activities associated with collecting soil cores and construction of either a soil
vapor monitoring (SVM) well or a GWM well to further analyze local stratigraphy and identify migration
pathways beneath the source area. This work is being conducted under requirements set forth in Part 6 of
the Resource Conservation and Recovery Act (RCRA) permit (RCRA permit - U.S. Environmental
Protection Agency [EPA] ID Number NM 9570024423). NMED enforces this permit under delegated
authority from EPA.

1.1  Document Purpose and Scope

Tasks outlined in this Work Plan include drilling and installing five new GWM wells, sampling the newly
installed wells, drilling and coring one or two wells in the source area and managing investigation-derived
waste (IDW). This Work Plan was prepared in accordance with the requirements of section 6.2.4.2 of the
RCRA permit, “Investigation Work Plans.”

1.2 Work Plan Organization

The Work Plan is divided into the following sections. These sections include the required information for
an investigation work plan as described in Part 6.2.4.2 of the RCRA permit.

e Section 1 — Introduces the Work Plan and its purpose.

e Section 2 — Presents the background information.

e Section 3 — Presents the current site conditions.

e Section 4 — Presents the scope of activities.

e Section 5 — Describes the investigation methods.

e Section 6 — Describes the monitoring and sampling associated with well installation.
e Section 7 — Presents the project schedule.

e Section 8 — Provides references cited in the Work Plan.

This Work Plan also includes the following appendices.
e Appendix A  Historical Groundwater Information

Appendix A-1 Water-Level Hydrographs
Appendix A-2 Historical Groundwater Plume Maps

e Appendix B  Field Forms
e Appendix C  Laboratory Method Reporting Limits and Screening Criteria

e Appendix D  Response to Comments: New Mexico Environment Department, Hazardous
Waste Bureau, Approval with Modifications, Dated July 14, 2020.

Kirtland AFB September 2020
Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-106S10
Bulk Fuels Facility, SWMUs ST-106/SS-111 1-1
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BACKGROUND INFORMATION

2 BACKGROUND INFORMATION

Kirtland AFB is in Bernalillo County, in central New Mexico, southeast of and adjacent to the city of
Albuquerque and the Albuquerque International Sunport (Figure 1-1). The approximate area of Kirtland
AFB is 52,287 acres. SWMUs ST-106/SS-111 are in the northwestern portion of Kirtland AFB.

21  Site History

The Bulk Fuels Facility (BFF) operated from 1953 until 1999 and received fuels by railcar and later by

truck. The fueling area was separated into two areas: a tank holding area to receive bulk fuel shipments

and a fuel loading area to refuel individual trucks. Kirtland AFB removed the underground piping at the
facility from service in 1999 due to discovery of underground leakage. The exact history of the leaks or
releases is unknown.

Vadose zone investigation activities and interim measures began with an excavation in November 1999 to
remove contaminated surface soil and a soil investigation at the Former Fuel Offloading Rack (FFOR)
area in early 2000 to investigate the nature and extent of shallow and deep soil contamination. Vadose
zone investigation activities continued through 2015 with additional source area investigations, installing
and sampling SVM and soil vapor extraction (SVE) locations, and implementing SVE systems as an
interim measure.

GWM activities have been ongoing at the site since 2000. Once released jet fuel enters the ground, it is
termed light non-aqueous phase liquid (LNAPL). LNAPL includes liquid compounds that are not water,
do not dissolve in water, and are less dense than water. In February 2007 an approximately 1.4-foot-thick
layer of LNAPL was discovered on the water table at newly installed GWM well KAFB-106005.
Following this discovery, additional interim measures were implemented concurrent to the continued
investigation of the nature and extent of contamination. These interim measures included expanding the
SVE system, additional soil investigations, and other LNAPL and groundwater interim measures.
Kirtland AFB learned through these characterization actions that the leaked fuel had reached the
groundwater beneath or very near the source area and the dissolved-phase fuel contamination had
migrated north and northeast of Kirtland AFB. A skimmer system was installed in well KAFB-106005
and operational from June 2007 through August 2008. During the skimmer operations, approximately 280
gallons of LNAPL were accumulated in the storage vessels at the site and were periodically transported
and disposed of off site. To achieve more efficient LNAPL removal, the skimmer system was replaced by
modified bioslurping systems with internal combustion engine vacuum extraction units to further the
removal of LNAPL from the water table (Kirtland Air Force Base [KAFB], 2018a).

Bioslurping employs vacuum removal systems, differing from SVE in that a small diameter drop pipe is
installed to just above the water table to volatilize LNAPL directly from the water table (KAFB, 2018a).
Kirtland AFB implemented individual bioslurping systems at KAFB-106005 (August 2008) and at
KAFB-106006 and KAFB-106008 (March 2009). The three bioslurping systems were operational at these
locations until third quarter (Q3) 2011. Approximately 225,000 equivalent gallons of LNAPL were
removed by these systems during their operation from vacuum extraction and biodegradation combined.
These units were subsequently moved to other wells to perform SVE activities.

As of second quarter (Q2) 2019, the groundwater monitoring network consisted of 162 wells. Select wells
are identified for additional or more frequent monitoring of risk-driving constituents (KAFB, 2019b).
GWM data are evaluated in quarterly monitoring reports, which describe current site conditions and
assess the performance of interim measures.

Interim measures have been implemented in accordance with Part 6.2.2.2.12 of the RCRA permit for both
groundwater and soil, including a groundwater treatment system (GWTS), which was constructed in
2015. The goal of this interim measure was to protect drinking water supply wells and collapse the distal,
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BACKGROUND INFORMATION

dissolved-phase ethylene dibromide (EDB) plume north of Ridgecrest Drive S.E. (Ridgecrest; Figure
2-1). EDB is the only constituent detected above its maximum contaminant level (MCL) north of
Ridgecrest. South of Ridgecrest, fuel constituents in addition to EDB are detected in exceedance of their
respective MCLs including benzene (Figure 2-2).

GWM activities have documented changes in groundwater elevations at SWMUSs ST-106/SS-111. When
the fuel leak began, the water table was approximately 60 feet higher than current elevations (Rice et al.,
2014). Water levels began dropping due to the development of the city of Albuquerque well fields and
reached their lowest level at the end of 2009. The San Juan-Chama Project was implemented in 2008 by
the Albuquerque Bernalillo County Water Utility Authority (Water Authority). As a result of the San
Juan-Chama Project, as well as increased water conservation practices by the Water Authority,
withdrawals from Water Authority wells decreased, and groundwater levels have risen in this area since
2009.

Appendix A-1 illustrates groundwater elevations from 2011 through 2018 along two transects through the
EDB plume. These time series graphs illustrate that the most pronounced increases in groundwater
elevation are in the northern area of the site. The northernmost wells are most responsive to changes in
the pumping rates at the Water Authority Ridgecrest well field, the closest Water Authority drinking
water supply wells to SWMUs ST-106/SS-111. Groundwater levels continued to rise throughout the
GWM network over the course of the year from Q4 2017 to Q4 2018. The average increase in
groundwater level during 2018 was 1.79 feet. The average annual rise in water table in 2017 was 1.3 feet,
and the calculated annual average of water table rise from Q1 2016 through Q4 2018 was 1.61 feet
(Section 3.7.1 of KAFB, 2019a). The Water Authority predicts that based on current and planned
conservation practices water levels in Albuquerque’s aquifer will continue to rise into the 2020s (Water
Authority, 2016).

Due to the rising water table, groundwater elevations have exceeded the tops of well screens that were
originally installed to intersect the water table. This is an ongoing phenomenon. Prior to fourth quarter
(Q4) 2016, the distribution of groundwater contamination had been described in terms of shallow,
intermediate, and deep intervals within the EDB plume. However, the subsequent rise in the water table
and the accompanying rise and vertical spread of the EDB plume have complicated these definitions. To
address this issue, the concept of the reference elevation interval (REI) was introduced. The three defined
REIs correspond to the former “shallow,” “intermediate,” and “deep” intervals. The REI convention will
allow for additional intervals to be added as the water table continues to rise. The uppermost REI, which
corresponds to the former “shallow” interval, is REI 4857, so named because the GWM wells comprising
this dataset are all screened across the elevation of 4,857 feet above mean sea level (amsl). Data collected
from these wells are representative of the hydrogeologic conditions of this zone, bounded by the water
table above and a surface below that intercepts the bottom of all REI 4857 well screens, ranging from
4,879 feet amsl down to 4,827 feet amsl.

Appendix A-2 includes compiled potentiometric surface maps, EDB plume maps, and benzene plume
maps at REI 4857 from quarterly monitoring reports Q4 2016 through Q4 2018. These figures show
which locations have submerged screens and which still have screens that intersect the water table with
each passing quarter. The Phase I RCRA Facility Investigation Report identified that that changes in
dissolved-phase concentrations and apparent plume configuration could be influenced by the rising water
table, and that this would be evaluated with the installation of additional GWM wells (KAFB, 2018a).

2.2 Initial Data Gap Groundwater Wells and Vadose Zone Coring Activities

As a result of the fluctuations in groundwater elevations at the site, Kirtland AFB submitted the Work
Plan for Data Gap Monitoring Well Installation (KAFB, 2017d) in December 2017. This work plan
proposed installing six groundwater monitoring wells and incorporating six existing wells (i.e., GWM
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wells and soil vapor monitoring wells that were previously dry and that now have water in the screens due
to the rising water table) into the GWM network for quarterly sampling (Figure 2-3). These wells were
installed or incorporated into the GWM network in Q4 2018 and Q1 2019 to address this data gap.

The new wells installed under the Work Plan for Data Gap Monitoring Well Installation were designed to
address the problem of continued water table rise (Section 3.1.1 of KAFB, 2017d). Wells were
constructed with two nested wells in each borehole: a water table well and a contingency well. The water
table well was constructed with a 40-foot screen intersecting the water table. The contingency well was
constructed with a 25-foot screen, the bottom of which was placed 9 feet above the screen interval of the
water table well. This design will allow the GWM wells to remain functional for more than 50 additional
feet of increase in groundwater elevation. The installation and incorporation of these GWM wells
screened across the water table was reported in Section 3 of the Q4 2018 and Q2 2019 quarterly
monitoring reports (KAFB, 2019a and KAFB, 2019b; respectively). Passive sampling techniques were
approved for these wells by NMED (NMED, 2018).

The Work Plan for Vadose Zone Coring, Vapor Monitoring, and Water Supply Sampling was submitted
to NMED in December 2017 to address the data gaps of horizontal and vertical extent of LNAPL caused
by the fluctuating water table (Section 1.0 of KAFB, 2017¢). A total of 11 continuous core locations
(including one background location) were advanced to characterize hydrocarbon concentrations within
the vadose and saturated zones. These coring locations were all advanced south of Ridgecrest, where
LNAPL had historically been measured associated with SWMUs ST-106/SS-111 (Figure 2-3).

Once cores were collected, the locations were constructed as monitoring wells. Two locations were
constructed as SVM locations, and nine were constructed as GWM locations (Figure 2-3). Soil cores
collected from the boreholes were screened for the presence of LNAPL (using ultraviolet [UV] light
flashlights) and hydrocarbons (using the heated headspace method; Section 4.1.3 of KAFB, 2019¢).
Selected cores were then sent for laboratory UV analysis to further confirm or deny the presence of
LNAPL. This information was used to select sample locations for further laboratory LNAPL analysis
(Section 4.1.6 of KAFB, 2019c). The Source Zone Characterization Report (Section 4.1.6 of KAFB,
2019c), currently under revision, not yet approved by NMED, describes the complete suite of analyses
performed to characterize LNAPL in the soil cores. The report also describes the conclusions of the
LNAPL analyses.

2.3 Recent Hydrology and Dissolved Phase Contaminant Migration

The GWM well network for the Kirtland AFB BFF jet fuel dissolved-phase contamination is screened
near the top of the saturated interval of the Santa Fe Group aquifer system. Historically, this aquifer
system was the sole water supply for the Albuquerque metropolitan area and the groundwater flow was
from north-northeast to south-southwest toward the Rio Grande (Bexfield and Anderholm, 2000). As the
population increased, water demand also increased and the Santa Fe Group aquifer system experienced
significant stress resulting in water level declines in excess of 100 feet near Kirtland AFB (Powell and
McKean, 2014). Furthermore, the groundwater flow changed direction from south-southwest (toward the
Rio Grande) to an easterly and northeasterly direction, away from the Rio Grande and toward the city and
its drinking water supply wells (Powell and McKean, 2014).

It is important to note that the predominant groundwater flow direction, which the dissolved-phase
constituents migrated along, was north-northeast. However, to reduce the use of groundwater while
maintaining municipal water supply, the Water Authority began diverting water from the San Juan-
Chama Project in 2008. As a result, this surface water diversion has relieved the pumping stress of the
Santa Fe Group aquifer system and groundwater levels began rebounding as much as 3 feet to 4 feet per
year, with higher rates near historic municipal extraction wells to the north of the site. As a result of this
uneven rebound, and the continued operation of Kirtland AFB drinking water wells to the east and
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southeast, a shift in groundwater gradient to the south/southeast, away from the historic municipal
withdrawals has been noted in quarterly monitoring reports (KAFB 2019a; Figure A-2-1 through Figure
A-2-5). The five GWM wells to the south and east of the source area have been sited to further confine
the current extent of the contaminant plume and monitor for any future southward or eastward expansion.
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3 SITE CONDITIONS

Q2 2019 groundwater data identified two data gap areas that this Work Plan intends to address. First, the
eastern and southern extent of the EDB and benzene plumes south of Ridgecrest at REI 4857 requires
further delineation. REIs are below ground surface elevations that divide the GWM network into datasets
comprised of wells that are screened across their respective elevations, allowing for a vertical evaluation
of groundwater parameters and contaminant locations. Currently, there are three REIs (4857; 4838; and
4814). A detailed explanation of how the REIs are defined is presented in Section 3.0 of the Q4 2016
Quarterly and Annual Report (KAFB, 2017b).

The Q2 2019 EDB and benzene plumes at REI 4857 (the shallowest reference level evaluated in Q2
2019) are shown on Figure 2-1 and Figure 2-2. The area on base, south of Ridgecrest, is where the highest
concentrations of EDB and benzene are detected. It is important to note that the benzene plume is limited
to the area south of Ridgecrest as shown on Figure 2-2. As shown on Figure 2-1, the dissolved-phase
EDB plume north of Ridgecrest is the target capture zone of the GWTS.

The groundwater elevation graphs shown in Appendix A-1 illustrate that the operation of the Ridgecrest
wellfield has a significant influence on the groundwater gradient at SWMUs ST-106/SS-111.
Measurements from 2010 to 2015 indicated a north-—northeast-oriented hydraulic gradient toward the
Ridgecrest wellfield (Section 7.6.1.2 of KAFB, 2018a). However, with changes in Water Authority and
Kirtland AFB pumping practices, the hydraulic gradient no longer has a consistent orientation each
quarter. As described in the Q2 2018 report (Section 5.4.4.1 of KAFB, 2018b), the observed rise in
groundwater levels across the plume area has occurred at the same time as a continual decrease in
groundwater extraction at the Ridgecrest wellfield.

Between 2010 and 2017, the yearly extraction volume for the Ridgecrest wellfield has decreased from
approximately 2,000,000 kilogallons (kgal) per year to approximately 1,000,000 kgal per year, an average
rate decrease of approximately 175,000 kgal per year. Comparatively, total extraction from Kirtland AFB
supply wells over the same time period has decreased from approximately 790,000 kgal to 545,000 kgal
per year, an average rate decrease of approximately 37,000 kgal per year (Appendix I-7 of KAFB,
2018b). The result is that the total extraction from the two adjacent wellfields has become nearly equal
since 2016, creating two equally strong aquifer stresses on the plume area: one northeast of the plume and
one east—southeast of the plume. In 2013 and 2014, when Ridgecrest wellfield extraction was
significantly greater than Kirtland AFB extraction, the gradient across the plume area was toward the
Ridgecrest wellfield; however, as the two extraction centers became more equal in 2015, the gradient
flow direction started to shift eastward. In 2016 and 2017, when extraction had nearly equilibrated, the
gradient direction shifted to the east—southeast becoming increasingly influenced by Kirtland AFB
extraction (KAFB, 2018b). Additional detail on this evaluation of groundwater gradients is presented in
Section 5.4.4.1 of the Q2 2018 report (KAFB, 2018b). Additional groundwater monitoring wells in the
eastern and southern area of the plume will help determine whether this shift in the hydraulic gradient is
affecting EDB and benzene plume extents in this area.

Groundwater samples collected in Q2 2019 at the newly installed/incorporated wells screened across the
water table in the eastern and southern extent of the EDB plume (area of the EDB plume south of
Ridgecrest) had detections of EDB and benzene that exceeded the MCLs of 0.05 microgram per liter
(ug/L) and 5 ug/L respectively (Figure 2-1 and Figure 2-2). Currently, these exceedances of EDB and
benzene cannot be accurately bounded because GWM wells with non-detect concentrations of EDB and
benzene to the southeast have submerged well screens. The EDB concentrations at wells located within
the plume, and the submergence of wells outside the eastern and southern edge of the plume, exaggerate
the modeled EDB and benzene plume boundary at the water table to the east and south. Additional well
locations screened across the water table will further define the plume boundary in this area. Section 4
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discusses the specific well locations and screened intervals necessary to further delineate the EDB plume
at REI 4857.

The second data gap area is adjacent to extraction well KAFB-106234. Q2 2019 groundwater monitoring
data indicate that EDB exceeding the MCL is no longer present in this area. An additional groundwater
monitoring well near this extraction well would help confirm EDB concentrations and help clarify
groundwater gradients in this area.
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4 SCOPE OF ACTIVITIES

This Work Plan addresses tasks supporting monitoring well installation, drilling and coring in the source
area, and baseline water-quality sampling and is the procedural guidance document for these activities to
be executed as part of the RCRA corrective action process.

4.1 Proposed Drilling Locations and Justification

The well locations proposed in this Work Plan are shown on Figure 2-1 and Figure 2-2. The specific
justification and construction specification for each location is listed on Table 4-1. Construction diagrams
are presented on Figures 4-1 -4-3.

4.1.1 GWM Data Gap Wells (KAFB-106248 - KAFB-106251)

Four of the five proposed GWM wells (KAFB-106248 through KAFB-106251) will be constructed as
shown on the construction diagram, Figure 4-1. Wells are proposed to be constructed as nested wells,
with a well screen that straddles the water table and an additional contingency well screen (a well
screened in the vadose zone approximately 9 feet above the top of the water table well screen). The
contingency well screen, as listed on Table 4-1, allows the GWM wells to continue to provide EDB
concentration data at the water table as groundwater elevations continue to rise. The nested well design
will allow wells to continue to provide data throughout the implementation of interim measures, and the
selection and implementation of a final remedy.

The objective of these four wells is to better delineate the eastern and southern extent of the EDB and
benzene plumes at REI 4857 (area of the EDB plume south of Ridgecrest). As discussed in Section 3, the
EDB and benzene plumes at REI 4857 require additional well screens straddling the water table to more
accurately delineate the eastern and southern plume extent. Table 4-1 and Figure 2-1 provide more
information for the proposed locations described below. Table 4-2 provides EDB and benzene data from
Q4 2018 and Q2 2019 for groundwater wells in the vicinity of the proposed locations. The following
analytical information was reported in Section 3 of the Quarterly Monitoring Report April-June 2019
(KAFB, 2019b) and is further illustrated on Figure 2-1 and Figure 2-2.

o KAFB-106248 is proposed for installation in Bullhead Park. This location will fill the EDB
plume boundary gap at the water table. In Q2 2019, KAFB-106019 was submerged and had an
EDB concentration of 0.016 J ug/L. KAFB-106S5-446 is a newly installed unsubmerged location
west of KAFB-106019 with a Q2 2019 EDB concentration of 15 ug/L. There are currently no
wells east of KAFB-106019 to bound the EDB plume in this area.

o KAFB-106249 is proposed to be installed in the parking lot of the Air National Guard (ANG)
adjacent to the existing well KAFB-106046. This location will help to bound both the EDB and
benzene plumes in this area. KAFB-106046 was non-detect for both EDB and benzene in Q2
2019 and has a submerged well screen. The GWM well directly west of this location, KAFB-
106S2-451, which is screened across the water table, had a detected EDB concentration of 260
pg/L in Q2 2019, and a detected benzene concentration of 8,800 pg/L.

o KAFB-106250 is also proposed for installation on ANG property, adjacent to the boundary with
the BFF. KAFB-106S1-447 and KAFB-106S8-451 are screened across the water table west of
proposed well KAFB-106250. EDB concentrations at these locations exceeded the MCL in Q2
2019 with detections of 250 pg/L and 96 ng/L, respectively. Benzene concentrations at these
locations also exceeded the MCL in Q2 2019 with detections of 6,600 pug/L and 2,100 pg/L;
respectively. KAFB-106007 was non-detect for EDB in Q2 2019 and is located near the proposed
well location but is submerged. KAFB-106247-450 is not submerged, was non-detect for EDB
and benzene in Q2 2019, and is in the southeastern corner of the BFF. However, water table wells
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are needed closer to the source area to more accurately delineate the EDB and benzene plumes in
this area.

o KAFB-106251 is proposed for installation south of the former fuel tanks in the BFF. This
location will provide further delineation for the southern EDB and benzene plume extents. In Q2
2019, EDB concentrations exceeded the MCL at two unsubmerged locations north of the
proposed well location: KAFB-106149-484 and KAFB-106S1-447 (36 ug/L and 250 ug/L,
respectively). Benzene concentrations also exceeded the MCL at these locations in Q2 2019
(26,000 ug/L and 6,600 ug/L; respectively). Locations KAFB-106007 and KAFB-106027 have
formerly delineated the EDB and benzene plumes in this area, but now have submerged screens.

4.1.2 Extraction Assessment Well (KAFB-106252)

KAFB-106252 will primarily serve as an additional data point to assess the performance of the extraction
well KAFB-106234 for semiannual plume capture modeling of the EDB plume north of Ridgecrest and
the corrective measures evaluation. This location will be constructed with an additional piezometer, as
shown on the construction diagram, Figure 4-2. This location was selected to refine evaluation of any
residual mass of EDB around extraction well KAFB-106234 (Figure 2-1). The EDB plume was
previously present in this area. In Q4 2018 EDB was detected at KAFB-106225 in excess of the MCL at
0.17 png/L (Section 3.6.1.1 of KAFB, 2019a). In Q2 2019 there were no detections of EDB exceeding the
MCL near extraction well KAFB-106234 (Section 3.6.1.1 of KAFB, 2019b). Table 4-3 includes EDB
groundwater data from 2017, 2018, and 2019 for wells located near extraction well KAFB-106234.

The piezometer at KAFB-106252 will be screened between 505 feet and 515 feet below ground surface
(bgs) to intersect a gravel unit identified on the borehole log for KAFB-106234 (Figure 4-2). Data
gathered from KAFB-106248 and the piezometer well will provide more accurate drawdown data for the
extraction well and will provide more accurate representation of the groundwater gradients in this area.

4.13 Source Area Data Gap Well

Drilling and coring in the source area will serve to further understanding of the stratigraphic assemblage
and potential contaminant migration pathways beneath the source area. In order to understand the
migration of contaminants through the vadose zone beneath the FFOR, an understanding of the
stratigraphy approximately 250 feet to 300 feet bgs is essential. As described by the decision tree in
Section 5, an SVM well may be installed in this area in addition to the GWM well. If an SVM well is
installed it will be named KAFB-106V3 (Figure 4-3).

The source area contaminants descend essentially vertically from the surface to a depth of approximately
250 feet to 300 feet bgs where a distinct clay layer is present. The clay layer is easily identified in drill
cores and on geophysical logs. The thickness, lateral continuity, and geometry of this clay layer changes
across the site. Directly below the FFOR, the clay occurs as a single layer at approximately 275 feet to
300 feet bgs (lower clay). East-southeast of the FFOR, the clay occurs as a single layer at approximately
250 feet bgs (upper clay). A vertical offset can be identified in the clay layer directly below the FFOR that
likely creates a preferential pathway to vertical migration of contaminants. Once contaminants reach the
250 feet to 300 feet depth range they appear to migrate predominantly downdip (to the east-southeast) on
the lower clay layer and then generally vertically to the water table.

Three other datasets support this interpretation of the contaminant migration pathway: the observed lateral
offset of elevated volatile organic compound (VOC) concentrations with depth, soil vapor extraction
system rebound data, and Pneulog total volatile petroleum hydrocarbons soil gas data. All three datasets
show contaminant migration to be predominantly vertical beneath the FFOR to a depth in the 250-300
foot range with a shift in the pathway to the east-southeast before continuing on a vertical downward path
to the water table.
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5 INVESTIGATION METHODS

Tasks outlined in this Work Plan include drilling and installing new GWM wells, drilling and data
collection to further characterize the source area migration pathways, sampling the newly installed wells,
and managing IDW. Applicable field forms may be found in Appendix B. These tasks are described in
more detail in the sections below. The procedures, methods, and techniques discussed in this Work Plan
were presented in the Work Plan for Data Gap Monitoring Well Installation (KAFB, 2017d), approved by
NMED in February 2018 (NMED, 2018) and the Vadose Zone Coring, Vapor Monitoring, and Water
Supply Sampling Bulk Fuels Facility, Solid Waste Management Unit (SWMU) ST-106/SS-111, Kirtland
Air Force Base, New Mexico, Revision R1, and approved with conditions by NMED on February 23,
2018 (VZ Work Plan; KAFB, 2017¢)

5.1 Pre-Mobilization Activities

Before any mobilization, copies of the right-of-entry agreements will be obtained for the location where
work will be performed, and documentation will be on site with the field crew so that it is available for
inspection. In addition to access and site clearance, the appropriate permits will be obtained for the
various field activities. An effort will be made to time the permitting process such that permit approvals
will be received in time to meet the project schedule, but not too early in the process that they expire
before work is initiated. All permit expiration dates will be tracked to ensure that no permits expire before
work is completed. Permit renewals will be initiated such that the work will proceed without interruption.
Depending on the timing, permits may be combined. The project schedule may be impacted if there are
delays in permit approvals.

The list of permits/plans required for this project follow.

e New Mexico Office of the State Engineer well drilling permits for each of the new monitoring
well locations with no consumptive use of water.

e New Mexico 811 utility clearance.

e City of Albuquerque license for property access for GWM wells; this license is already in place
and will be modified to include the wells on city property listed in this Work Plan.

e City of Albuquerque specific plans:
o Noise Control Plan/Permit for drilling off base
o Excavation/Barricade permits for each drilling location off base on roadways.

e Kirtland AFB specific permits:
o Air Force Form 332 Base Civil Engineer Work Request
o Civil Engineer Digging Permit Request.

Preconstruction inspections will be performed at each proposed well location and will include photo
documentation. Each contractor participating in well installation tasks is required to have an Accident
Prevention Plan (APP) on site. The APP will be signed by all project personnel who will perform work on
site. The APP is a dynamic document that will be revised to cover all activity-specific concerns and will
be updated as necessary.

5.2 Mobilization

Contractors (and subcontractors) will maintain laydown areas to support field activities. These laydown
areas have been approved with existing agreements and have been coordinated with Kirtland AFB. A
field office, equipment laydown yards, and IDW yards for each contractor are located at Kirtland AFB.
Secure fenced equipment yards have been established for both heavy machinery and materials; these
yards will also hold materials and supplies meant for use on the project locations, as required. Roll-off
containers filled with solid waste (soil cuttings and mud) will be kept at the IDW accumulation areas. Due
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to the large number of roll-off containers required for delivery and transfer during daily drilling activities,
waste management support is a key element of mobilization (Section 6.5).

5.3 Drilling Operations
5.3.1 Groundwater Monitoring Wells

All four data gap infill wells and the extraction assessment well will be installed via air rotary casing
hammer (ARCH) technology with casing advancement. Table 4-1 summarizes the drilling methodology
and design summary for each location. Boreholes will be advanced using 13%-inch casing diameter to
approximately 200 feet bgs, depending on site conditions; thereafter, 11%-inch casing diameter will be
advanced to the total depth of the borehole.

Each borehole will be fully described on boring logs as discussed in Section 5.3.3. Soil cuttings will be
screened in the field with a photoionization detector (PID) as discussed in Section 5.3.4. Land surveying
will occur after well installation activities as discussed in Section 5.3.5. All IDW generated from drilling
activities will be managed in accordance with the procedures outlined in Section 6.5.

5.3.2 Source Area Data Gap Well

The source area data gap well will be drilled with ARCH techniques to a depth of approximately 230 feet
bgs, just above the top of the clay described in Section 4.1.3. The borehole will then be continuously
cored to the total depth of the borehole and sampled for total petroleum hydrocarbons (TPH), gasoline
range organics (GRO) and diesel range organics (DRO) Extended using EPA Method 8015 (modified).
The total depth will be 10 feet below any field screening evidence of contamination (e.g., PID readings
greater than 10 parts per million volume) to obtain a consistent detailed vertical profile of the migration
pathway and to determine the vertical extent of contamination in the source area. A sample for TPH,
GRO and DRO Extended will be collected at the total depth of the borehole(s). The borehole will also be
geophysically logged (see Section 5.3.3.2). ARCH and continuous core drilling will be carried out as
outlined in Section 3.1.1.1, page 3-2 of the VZ Work Plan (KAFB, 2017e).

The temperatures of the core collected below 230 feet bgs will be monitored. The sonic drilling method
uses high-frequency vibrations to collect core samples, so the method inherently heats the core samples.
Precautions will be taken to minimize heating the samples to the extent possible. During drilling, any one
or a combination of the following may be performed.

a) Advancing shorter sampling runs (5—10 feet versus 20 feet)

b) Allowing the core barrel to cool (or pre-cooling the core barrel) before tripping back into
the borehole

¢) Changing the vibration level and rotation speed

d) Injecting small quantities of potable water between the override casing and the core barrel
without compromising sample integrity as described in ASTM International
D6914/D6914M-16.

e) Temperature inside the core will be monitored and recorded when returned to the surface.

NMED will be provided notification at certain stages of the drilling process. These stages include but may
not be limited to:

1. initiation and cessation of ARCH drilling,
2. initiation of sonic drilling,
3. upon reaching a depth of 300 feet bgs
4. upon reaching the water table, and
5. upon reaching total well depth.
Kirtland AFB September 2020
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The notification to NMED that the driller has reached a depth of 300 feet bgs will include the actual depth
bgs and thickness of the clay layer, if it is encountered. If the clay layer is not encountered, the objective
of the well will have been achieved, that is, to identify the possible gap in the clay layer located between
250 feet and 300 feet bgs as described above. Figure 5-1 illustrates a flow chart describing the decision
process for well installation upon completion of drilling/coring operations.

If the clay layer is encountered, a determination will be made, in consultation with NMED, whether it is
the lower or upper clay. If it is determined that the driller has encountered the lower clay, the driller will
stop at 300 feet bgs or just below the bottom of the clay and the borehole will be partially backfilled with
a bentonite seal and sand. The bentonite will be emplaced with a tremie pipe to approximately 2 feet
below the top of the clay, followed by 1 foot of sand to prevent bentonite from entering the well screen.
The borehole will then be completed as an SVM well with the lower end of the screen located across the
top of the clay layer. The SVM well will be constructed with a 1-foot sump and a 2-foot screen of an
appropriate slot size. The SVM well will be constructed as described in Section 5.5 and the construction
diagram, Figure 4-3.

If it is determined that the driller has encountered the upper clay only, the driller will advance the
borehole to total depth, below the water table, and the well will be completed in the same manner as the
other four GWM wells herein proposed.

If the first borehole is not successful in locating the contamination migration pathway (i.e., lower clay has
been encountered), then a second borehole location will be selected based on the findings of the first
borehole.

If the first borehole is successful in locating the contamination migration pathway, a determination will be
made, in consultation with NMED, whether a second borehole location should be selected to refine the
migration pathway or if the borehole should be used to meet the objectives outlined in this Work Plan.

Kirtland AFB will communicate with NMED during drilling at this location and the potential step-out
boring. Field information will be provided to NMED within a reasonable timeframe after it is collected to
assist with understanding field conditions as they occur.

5.3.3 Borehole Logging
5.3.3.1 Groundwater Monitoring Wells

During drilling, each boring will be fully described on the boring log form in accordance with ASTM
International D5434 or D2488. Lithology will be logged from cyclone cuttings at a minimum of 5-foot
intervals. Boring log forms will include the following information, when applicable.

e Identification number and location of each boring

* A general description of the drilling equipment used, such as rod size, bit type, pump type, rig
manufacturer, and model

e Date and time of start and completion of boring
* Name of contractor, driller, and field geologist
e Size and length of casing used in each borehole

* Soil classification in accordance with the Unified Soil Classification System, color, relative
density and consistency, soil components, soil moisture, stratification, hardness, grain size and
size distribution, and odor

*  Depth to water as first encountered during drilling, along with method of determination

Kirtland AFB September 2020
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e Observations during drilling will be noted, such as bit chatter, rod binding, rod drops, and flowing
or heaving sands (if drilling fluid is used, the fluid losses, interval over which they occur, and the
quantity lost will be recorded)

e Depth limits, type, and number of each sample taken

e Observations of visible contamination for each sample or from cuttings that appear to be
contaminated.

5.3.3.2 Source Area Data Gap Well

During ARCH drilling, the boring will be fully described as outlined in Section 5.3.3.1 above. The
wellbore will be continually cored from 230 feet bgs to total depth, which will provide undisturbed cores
for more accurate lithologic logging.

Core from sonic drilling (if drilling methodology selected) will be extruded into plastic core sleeves at up
to 2-foot increments over a 10-foot interval. Following retrieval of the sonic core, it will be labeled with
the depth interval and the top of the core will be labeled. Soil samples will be collected for the analyses
described in Section 6. Once PID measurements and soil samples have been collected and the core has
been logged by the geologist, the core will be placed in core boxes and photographed using a high
resolution digital camera.

Upon reaching 300 feet bgs, the first source area wellbore will be geophysically logged with a gamma-
neutron tool in an attempt to assess the location of the clay layer. The tool will log within the steel-cased
borehole. The tool will be calibrated and operated according to ASTM International standards for
geophysical logging and the operation manual of the specific tool utilized. Shop and daily field calibration
data will be included in the final report summarizing the investigation results. An electronic copy of raw
and processed data will be provided in Excel table format. An electronic visual presentation of the
log curve will be presented on a single page in a continuous format rather than as several separate
pages. The geophysical log(s) for each well will be displayed with the lithologic log for comparison
purposes and a discussion of the results will be included in the main body of the investigation report.
This well has been designed with PVC centralizers rather than steel centralizers to accommodate
geophysical logging.

5.3.4 Photoionization Detector and Headspace Screening

PIDs will be used for breathing zone monitoring during drilling and sampling activities, as well as for
field screening of hydrocarbons in soil cuttings and cores during drilling. This instrument monitors
volatile organic compounds using a PID with a 9.8-electron volt (eV), UV lamp. The PID will be
calibrated and tested each day that it is used. Headspace field screening will be performed in accordance
with the following procedures.

1. Record PID measurements at a minimum of every 10 feet of drill cuttings to the total depth of the
borehole, following the process below. PID headspace measurements will be taken from soil
cuttings collected from the cyclone separator and bagged.

2. For boreholes that will be continuously cored, PID measurements will be recorded at a minimum
of every 10 feet from ground surface to the start of coring and every 5 feet from the start of coring
to total depth.

3. Immediately upon the retrieval, collect a representative portion of the sample and place in a clean,
dedicated (e.g., single sample) 1-gallon press-and-seal plastic storage bag.

4. Vigorously agitate the sample for at least 15 seconds and then allow a minimum of 10 minutes for
the sample to adequately volatilize.

Kirtland AFB September 2020
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5. During cold weather, warm the samples to room temperature before taking the headspace
measurement.

6. Re-agitate the sample bag and quickly insert the vapor sampling probe and record the maximum
meter response (this should be within the first 2—5 seconds).

7. Record headspace screening data on the boring log.

5.4 Well Construction
54.1 Construction of Groundwater Monitoring Wells

Each well nest will be comprised of two wells within a single borehole, each screened at a different depth
interval, beginning with a 40-foot screen across the current water table elevation in the deeper well. A
second screen, extending upward to shallower depths, will be completed as a “dry” contingency well to
function in the future, if necessary, with rising groundwater elevations. The contingency wells will have a
25-foot screen length that extends above the 40-foot screen interval in the deeper well. The GWM nested
wells will each be constructed using 4-inch diameter Schedule 80 polyvinyl chloride (PVC) casing and
10/20 filter pack. Screen slot size and depth will be selected based on lithologic conditions. Details of the
annular material are shown on the well construction diagrams, Figure 4-1 and Figure 4-2. The well nests
are designed with 5-foot bentonite seals between each screen to ensure adequate hydraulic isolation. A
minimum of at least 2 feet of sand will extend above and below the screened intervals; the resulting
minimum separation distance between well screens will be 9 feet. Based on the current static water
elevation from nearby GWM wells, the final well screen depths were selected with the bottom of the
deeper screen at approximately 15 feet below the water table, as listed on Table 4-1.

KAFB-106252 will also be completed with a piezometer well in addition to the water table well and the
contingency well. The piezometer well will be constructed using a Schedule 80 PVC casing and 10/20
filter pack. Screen slot size and depth will be determined based on lithologic conditions. KAFB-106248 is
designed with a minimum of a 5-foot bentonite seal between the piezometer screen and the other nested
wells. A minimum of at least 2 feet of sand will extend above and below the screened intervals.

After installing the new monitoring wells, a construction diagram will be completed following the
procedures discussed below and the well will be developed following the procedures discussed in Section
5.4.1.2. All IDW generated from well development will be managed in accordance with the procedures
outlined in Section 6.7.

5.4.2 Construction of Soil Vapor Monitoring well

The source area well may be completed as soil vapor monitoring well KAFB-106V3 (Figure 5-1). Upon
reaching a depth of 300 feet bgs, NMED will be consulted. If the clay layer is encountered, and
determined to be the lower clay, the driller will stop at 300 feet bgs or just below the bottom of the clay.
The borehole will be partially backfilled with a bentonite seal to the desired depth determined by
lithology and field screening data, and be hydrated in 2-foot lifts. Sand will be placed above the bentonite
seal to place the well screen approximately 2 feet below the top of the clay. The borehole will then be
completed as a soil SWM well with the lower end of the screen located across the top of the clay layer.

KAFB-106V3 will be completed in a 12-inch diameter borehole and will be a nested construction using
Schedule 80 ¥4-inch PVC from ground surface to deepest well depth. The screened intervals will each be
2Y feet in length with an appropriate slot size and filter pack. A schematic diagram of the KAFB-106V3
completions are provided in Figure 4-3. Final construction diagrams will be submitted to NMED
following installation to accurately document as-built conditions.

Kirtland AFB September 2020
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5.4.3

Well Construction Diagrams

Construction diagrams will be completed for the new monitoring wells, and well construction will be
documented on forms. Each form will include the following.

5.4.4

Project and site names, well number, and total depth of the well

Depth of any grouting or sealing, the amount of cement and/or bentonite used, and the total depth
of the boring

Depth and type of well casing
Static water level upon installation of the well and after well development

Installation date or dates, and name of the driller and the geologist installing the well; each
installation diagram will be signed by the preparer

All pertinent construction details of the wells, such as depth to and description of backfill
materials installed (i.e., gravel pack, bentonite, and grout); gradation of gravel pack; length,
location, diameter, slot size, material and manufacturer of well screen(s); position of centralizers;
and location of any blank pipe installed in the well

Description of surface completion, including protective steel casing, protective pipes, and
concrete surface seal

A description of any difficulties encountered during well installation

Survey coordinates and the elevation of the top of ground and top of well riser.

Well Development

Well development will be performed by surging and bailing. Development will occur within 2—7 days
following well and grout installation (i.e., no sooner than 48 hours following grout installation). Well
development details follow.

Initial development will consist of swabbing and bailing until little or no sediment enters the well
(approximately 2—4 hours). Development and purge water will be contained in a temporary tank,
tote, or drum. If the addition of water is necessary to facilitate surging and bailing, only clean
potable water will be used.

A bailer fitted with a toggle valve will be lowered into the well and used to gently surge the
screen interval to remove any sand, silt, and debris accumulated in the well bore. When the bailer
is brought to the surface, an Imhoff cone will be used to collect water from the first bailer run to
evaluate the amount of silt and sediment in the water. This process will be repeated after each
cycle of surging development. Wells will be bailed until the discharge water contains less than

2 milliliters of sediment per 1 liter of water, as measured using an Imhoff cone.

A minimum of five casing volumes of water will be purged from the well to develop the filter
pack. Additional volume will be purged during development to equal the volume of water added
during the drilling process (if applicable).

At the completion of well development, a sample will be collected and immediately photographed
to document the results of the procedure.

Initial groundwater samples will be collected within 10 days after well development, in
accordance with Section 6.5.17.3 of the RCRA permit.

Kirtland AFB September 2020
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The site geologist will monitor field parameters including pH, temperature, turbidity, and specific
conductance, and record the results and other pertinent information on the Well Development Record
Form (Appendix B).

54.5 Survey

Land surveying activities will occur after well installation activities. The surveys will be conducted at
locations on Kirtland AFB, adjacent residential neighborhoods, and city of Albuquerque rights-of-way, as
required. Surveys will be performed by a New Mexico licensed surveyor. Surveys will be performed to
0.01-foot accuracy. The survey will be tied into the existing well network survey in at least two points
plus a benchmark.

The surveys will establish northings, eastings, and elevations at all locations. Daily reports will consist of
a tabulation of the location, identification, coordinates, and elevations of each point surveyed that day.

Kirtland AFB September 2020
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6 MONITORING AND SAMPLING

Newly installed GWM wells will be allowed to recover a minimum of 24 hours following development
before gauging, or any applicable water sampling. Initial sampling of each well will occur within 10 days
after development, in accordance with Section 6.5.17.3 of the RCRA permit. Wells will then be included
in the sitewide GWM network for gauging and sampling beginning in the subsequent quarter following
well installation. All wells will be monitored in accordance with the procedures for gauging and sampling
described below and will be sampled for the parameters and at the frequency described in Table 6-1.
Depth to groundwater and LNAPL (if present) will be recorded following well development. It is unlikely
that LNAPL will be encountered at any of the proposed GWM well locations except that in the source
area, should it be completed as a GWM well. However, if detected the procedures outlined in Section 6.1
will be followed.

All newly installed wells will be sampled using active sampling techniques for a minimum of eight
consecutive quarters to establish baseline concentrations for the parameters listed in Table 6-1. Following
eight consecutive quarters of baseline sampling, the wells will be categorized based on analytical results.
The wells will then be sampled in accordance with the Work Plan for the Bulk Fuels Facility Expansion
of the Dissolved-Phase Plume Groundwater Treatment System Design Revision 2 (KAFB, 2017a). This
work plan was approved with conditions by NMED in May 2017 (NMED, 2017). The anticipated sample
frequency based on the proposed locations of the wells is described in Table 6-1.

An estimated timeline for well installation and baseline monitoring is included in Section 7. The
analytical parameters listed in Table 6-1 represent the current analytical list for quarterly monitoring
(Section 3.3 of KAFB, 2019b). This list was developed based on regulatory correspondence with NMED.
On July 17, 2015, NMED approved an initial optimization to the GWM program with the removal of 97
chemicals that had not been detected above regulatory criteria for the previous eight quarters (NMED,
2015). Additional revisions to the groundwater monitoring program were requested in December 2015,
and approved by NMED in January 2016 (NMED, 2016) to further reduce redundant methods, and to
categorize monitoring wells according to their data benefits.

The sections below describe the procedures that will be employed for groundwater and LNAPL gauging
and groundwater sample collection. Liquid IDW will be generated from groundwater sampling and
decontamination activities and will be managed, characterized, and disposed of per the procedures
outlined in Section 6.7.

6.1 Light Non-Aqueous Phase Liquid and Groundwater Gauging

Once the new wells are completed, they will be added to the gauging event in the subsequent quarter
following well installation. Quarterly, all monitoring wells are gauged in approximately 1 field week so
that potentiometric surface maps can be prepared that represent a synoptic period. An electronic oil-water
interface probe, or similar device, will be used to determine if LNAPL is present in each well. Depth to
groundwater and depth to LNAPL, if present, will be measured in each well. LNAPL thickness will be
calculated, if present. LNAPL is not anticipated to be present at the wells proposed in this Work Plan.

The sequence of procedures used when measuring depth to LNAPL, depth to water, and LNAPL
thickness follow.

* Segregate the wells between potentially contaminated and not contaminated categories. Wells
will be gauged with water-level meters designated for “clean” or “contaminated” wells; although
water level meters are decontaminated between wells, this approach will further minimize the
potential of cross-contamination.
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6.2
6.2.1

Identify which wells require barricading for access (if applicable) and ensure the barricade permit
is available at the well location.

Check operation of the PID aboveground. Before opening the well, don personal protective
equipment (PPE) as required by the project safety plan.

Visually examine the exterior of the monitoring well for signs of damage or tampering and record
observations on the Monitoring Well Gauging Form (Appendix B).

Recite the well identification, as labeled on the protective casing, vault cover, or identification
tag, and compare to field forms and dedicated equipment tags to ensure appropriate forms and
equipment are being utilized. Document this check on the Monitoring Well Gauging Form.

Unlock the well cap or outer steel casing lid. Visually examine the interior of the monitoring well
for signs of damage or tampering and record observations on the Monitoring Well Gauging Form.

Take organic vapor readings with the PID at the well head immediately upon opening the cap and
record information on the Monitoring Well Gauging Form. If high concentrations are detected,
the appropriate measures, as outlined in the Site Safety and Health Plan (SSHP), will be taken.

Lower interface probe into the well and note depth to LNAPL and depth to groundwater; to be
consistent with former gauging data, all measurements will be taken from a reference mark
located on either the top of the protective casing for wells with aboveground completion or from
the top of the vault for wells with flush completion. Measurements are to be made to the nearest
0.01 foot.

If the interface probe indicates the presence of LNAPL (whether measurable or not with the
probe), a clear bailer will be deployed into the well to collect a sample from the top of the water
column and confirm the presence of LNAPL. If LNAPL is recovered with the bailer, the
thickness will be photo-documented and indicated on the field form, and the LNAPL and water
within the bailer will be containerized for proper disposal.

Once per year, the total well depth will be measured in wells using a tape with weights attached
to the end.

Record all gauging information on the field form.
Record the time and day of the measurement.

Decontaminate all groundwater level measurement devices and the weighted tape used for
measuring the total well depth before and after each use to prevent cross-contamination of wells.

Groundwater Sampling Procedures

Preparation for Groundwater Well Purging

Unless the wells are equipped with dedicated pumping systems, wells will be purged and sampled in
order of increasing contamination based on historical analytical data. In addition, separate pumps will be
used to sample “clean” wells versus “contaminated” wells. This will decrease the possibility of cross-
contamination. The following procedures apply to purging monitoring wells.

Don appropriate PPE, as outlined in the SSHP. In addition, samplers will don new sampling
gloves at each individual well before beginning sampling.
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e Visually examine the exterior of the monitoring well for signs of damage or tampering and record
notes on the Groundwater Well Inspection Form (Appendix B).

*  Unlock the well cap or outer steel casing lid. Visually examine the interior of the monitoring well
for signs of damage or tampering and record notes on the Groundwater Well Inspection Form.

» Take organic vapor readings with the appropriate meter(s) at the well head immediately upon
opening the cap and record information on the Groundwater Well Inspection Form. If high
concentrations are detected, the appropriate measures, as outlined in the SSHP, will be taken.

*  Measure the static water level and the LNAPL and record on the Well Gauging Form.
6.2.2 Low Flow Groundwater Samples from Wells Equipped with Dedicated Pumps

The procedures described below will be followed to sample wells by low flow. Monitoring wells will be
sampled following field parameter stabilization as described in the ASTM International D6452-99 and
recommended by the Hydrogeology Working Group on July 13, 2016. This is a variance from the RCRA
permit section 6.5.17.4, which stipulates that three quarters of a well volume be purged from the well
prior to sampling. In an effort to collect representative groundwater samples and also minimize the
amount of IDW produced, reliance on parameter stabilization has been proposed for use at this site
utilizing stabilization guidance provided by NMED (2001). The sampling procedures are as follows.

* Begin purging at a rate of approximately 0.5 liter per minute and increase or decrease the flow
rate to maintain the water level in the well as specified below. The flow rate will not exceed 1
liter per minute or fall below 0.1 liter per minute during the stabilization and sampling periods.

e Upon initiation of purging, monitor the following field parameters while purging: dissolved
oxygen (DO), pH, oxidation reduction potential, turbidity, conductivity, and temperature.

*  Continuously monitor the water level and potential subsequent drawdown with an electric water
level indicator or oil-water interface probe, if LNAPL is present, by taking a measurement
approximately every 5 minutes. If the static water level before purging is within the screened
interval, the drawdown will not exceed a distance of 25% of the length of the saturated screened
interval. If the water level falls below the 25% drawdown level, the pumping rate will be
decreased to stabilize the water level to prevent cascading and potential loss of volatiles,
excessive turbidity, and entrapment of air in the filter pack. If the static water level is above the
screened interval, acceptable drawdown is defined as the lowering of the water level to the top of
the screened interval. If continued drawdown occurs below the top of the screened interval, the
pump rate will be decreased to stabilize the water level to prevent atmospheric contact with the
filter pack and formation, which could alter redox chemistry of the well.

NOTE: In wells with slow recharge rates, it may be necessary to stop the pump and allow the
well to recharge to remain at or above the drawdown limit. If this is necessary, water in the tubing
will not be allowed to back flush into the well when purging recommences.

Purging will be considered complete when the groundwater quality parameters have stabilized within +10
percent for specific conductivity, DO, temperature, and turbidity (only required when the nephelometric
turbidity units are greater than 10) and + 0.5 standard units for pH for three consecutive measurements.
Groundwater quality measurements will be made at a minimum of 5-minute intervals; all measurements
will be recorded on the Well Purge and Sampling Log (Appendix B).

* In the event that stabilization has not occurred within an hour of beginning stabilization, the well
will be sampled and the deviation will be noted on the Well Purge and Sampling Log (Appendix
B).
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e In the event the pump seizes and locks up during purging or sampling activities and it is
necessary to move the pump within the well, the purging process will be re-initiated beginning
with the first step of this procedure.

6.2.3 Collection of Groundwater Samples from Monitoring Wells Not Equipped with
Dedicated Pumps Using Active, Low-Flow Sampling Techniques

The following procedures will be followed when sampling wells not equipped with dedicated pumps that
require active sampling techniques before the potential conversion to passive sampling techniques.

* Before deploying the pump, the pump and the associated tubing will be decontaminated;
dedicated tubing may also be used. Depending on the well having been designated as a “clean” or
“contaminated” based on historical data, if available, a separate pump/tubing setup will be used to
further minimize the possibility of cross-contamination.

* An equipment blank will be collected from non-dedicated equipment

e If'the top of water measured during the preparation for purging is within the screened interval, the
pump intake will be set 2 feet above the bottom of the screened interval. If the top of the water is
above the screened interval, the pump intake will be set 2 feet below the top of the screened
interval.

e After the pump is set, purging and sampling will be performed as described in Section 6.2.2.
6.3  Soil Sample Selection Criteria

During ARCH drilling, all cuttings will be logged and PID measurements will be recorded at a minimum
of every 10 feet, as described in Section 3.2.10 of the VZ Work Plan (KAFB, 2017¢).

During continual coring operations, PID readings must be collected every 5 feet. Additional
measurements will be collected if qualitative data (e.g. staining, odor) indicate possible LNAPL
contamination.

Samples for laboratory analysis will be collected every 10 feet throughout the continuously cored interval
(230 feet bgs to total depth). Additional samples for laboratory analyses will be selected based on
elevated PID measurements (augmented by lithologic and qualitative data).

Total depth will be 10 feet below any field screening evidence of contamination and a sample for TPH,
GRO, and DRO Extended will be collected at total depth of the borehole.

6.4 Sample Packaging and Shipping

Sample packaging and shipping requirements are designed to maintain sample integrity from the time a
sample is collected until it is received at the analytical laboratory. All chain-of-custody forms, sample
labels, custody seals, and other sample documents will be completed. The following specific procedures
for packaging and shipping of environmental samples will be followed.

1. Complete sample label with indelible ink and attach to the sample bottle. Place sample bottles in
a cooler for shipping.

2. In preparation for shipping samples, tape the drain plug shut so that no fluids (i.e., melted ice)
will drain out of the cooler during shipment. A large plastic bag may be used as a liner for the
cooler. Place packing material (i.e., bubble wrap) in the bottom of the liner. Place ice at the
bottom of the cooler.
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3. Place the containers in the lined cooler. Place cardboard separators or bubble wrap between the
containers at the discretion of the shipper.

4. All samples for chemical analysis must be cooled and shipped to arrive at the laboratory at <6°
Celsius with ice. Include a temperature blank in each sample container before shipment.

5. Tape the liner closed, if used, and use sufficient packing material to prevent sample containers
from making contact or rolling around during shipment.

6. Place a copy of the chain-of-custody form inside the cooler.
7. Close and tape the cooler shut with strapping tape (filament-type).

8. Place custody seals on the cooler. Place clear tape over the custody seals to help prevent them
from being accidentally torn or ripped off.

Ship the cooler of samples via an overnight carrier. A copy of the shipping bill will be retained with the
field records and sent electronically to the Project Chemist.

6.5 Analytical Requirements and Quality Control
6.5.1 Laboratory Analyses for Groundwater Samples

Groundwater samples will be collected, labeled, packaged, and shipped to Eurofins Lancaster
Laboratories Environmental (ELLE) in Lancaster, Pennsylvania. ELLE maintains a current U.S.
Department of Defense (DoD) Environmental Laboratory Accreditation Program certification for the
analyses required under this contract.

Table 6-1 lists the analytes to be investigated and specific analyses to be employed for quarterly
monitoring. Table 6-2 lists the laboratory preservation requirements and hold times for each method of
analysis. Appendix C includes laboratory detection limits for each chemical to be analyzed during
groundwater monitoring and its screening limits.

6.5.2 Laboratory Analyses for Selected Core Samples

Table 6-2 summarizes the laboratory analyses for selected samples and provides information for each of
the analyses regarding sample containers, required sample volumes, and sample preservation methods.
Appendix C includes laboratory detection limits for each chemical to be analyzed during soil sampling.
Samples will be analyzed for TPH-GRO and TPH-DRO extended by EPA Method 8015D.

6.6 Data Analysis

Data analysis, validation, and verification will be performed in accordance with the Consolidated Quality
Systems Manual (OSM) for Environmental Laboratories, version 5.1.1 (QSM 5.1.1; DoD and Department
of Energy, 2018). Requirements of the QSM 5.1.1 are more restrictive, and fully comply with the quality
assurance/quality control requirements of the Kirtland AFB RCRA permit.

Chemical analytical data will include Level 2B-type data reports. EQuIS version 6.0 electronic data
deliverables (EDDs) will be provided by the laboratory for validation and loading into the project
database. Environmental Resources Program Information Management System (ERPIMS). Version 6.0
EDDs will be provided by the laboratory for processing and submittal of validated analytical data to the
Air Force Civil Engineer Center ERPIMS database.

6.6.1 Data Validation

Following data verification, all sample data will undergo EPA 100% Level 3 data validation by an
independent third-party subcontractor, per Section 6.5.18 of the RCRA permit. Data verification is
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MONITORING AND SAMPLING

performed on a dataset to ensure method, procedural, and contractual compliance with project-specific
requirements and is typically performed by the contractor responsible for data collection. EPA Stage 3
data validation will be conducted by a third-party subcontractor and incorporates the data verification
process and further evaluates data quality based on analytical method-specific quality control criteria and
QSM requirements. Further detail regarding EPA data verification and validation processes is
documented in Figure 2 and Figure 4 of Guidance on Environmental Data Verification and Data
Validation (EPA, 2002).

Subsequent to performing data validation, the data qualifiers will be uploaded to the EQuIS project
database. Data will be further assessed for precision, accuracy, representativeness, comparability,
completeness, and sensitivity and determined to achieve the project data quality objectives. Data Quality
Assessment Reports will be included as attachments to quarterly reporting documents.

6.6.2 Reporting

Information and data collected during any quarter from drilling, installation, sampling, and gauging
activities performed on the newly added monitoring wells will be submitted in SWMUs ST-106/SS-111
quarterly monitoring reports. The information and data collected from all investigation activities related to
this work plan will also be submitted to NMED as a separate stand-alone investigation report, in
accordance with Section 6.2.2.1.2, Site Investigations, Investigation Reports, and Section 6.2.4.3,
Reporting Requirements, Investigation Reports of the Kirtland AFB RCRA permit. These reports present
a summary of quarterly field activities performed, analytical data for groundwater samples and data
evaluation reports, information associated with the operations and maintenance (O&M) of the GWM
network, and a discussion of the hydrogeologic conditions at the site, including a presentation of the
potentiometric surface maps for the different REIs. The investigation report will include searchable,
sortable, validated laboratory analytical data in native file format, per NMED directive.

6.7 Investigation-Derived Waste

IDW generated during this project will be managed as specified in this Work Plan. Waste volumes will be
minimized to the extent practical and to eliminate the potential for exposing the local population to IDW
during and after work hours.

Investigation-derived wastewater will be generated at each well location. IDW characterization samples
will be collected and analyzed as summarized in Table 6-2.

6.7.1 Nonhazardous Water Investigation-Derived Waste

All water generated during well development or during sampling events will be 100% captured and
contained during generation. All water IDW is anticipated to be nonhazardous. The following categories
of non-hazardous water are discussed below.

e Development of GWM wells installed under this Work Plan: Although this water is anticipated to
be nonhazardous, one composite sample from all containers of development water at each
wellsite will be analyzed, as summarized in Table 6-2, for waste profiling before disposal.

* Purge water or excess water from sampling all wells included in this Work Plan will be held in
the IDW accumulation area pending receipt of analytical data until at least two consecutive
sampling events establish a nonhazardous waste profile (per 40 Code of Federal Regulations Part
261). These samples will be composite samples from all containers of purge water on each GWM
site.

* Decontamination water from equipment cleaning across all site activities.
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MONITORING AND SAMPLING

Nonhazardous water generated from well development or groundwater sampling activities may contain
concentrations of dissolved iron and manganese that exceed the influent acceptance limits specified in the
O&M Plan (Appendix L of KAFB, 2017c). Nonhazardous water will be managed as described below
depending on dissolved metals concentrations.

6.7.1.1 Nonhazardous Water with Dissolved Metal Exceeding Groundwater Treatment System
Influent Acceptance Limits

IDW water that contains dissolved iron and manganese exceeding the GWTS influent acceptance limits
(KAFB, 2017c) will be kept segregated by point of origin both during transport and accumulation and
will not be discharged directly to the GWTS. Upon generation, the water will be placed in dedicated
containers (i.e., drums, totes, or storage tanks) and transported to the “pending analysis” accumulation
facility where the drums will be labeled and kept pending laboratory analytical results. This water will be
profiled for off-site disposal based on the IDW analytical data, or the analytical data from the sample
collected from the well purged.

6.7.1.2 Nonhazardous Water with Dissolved Metals Less than the Groundwater Treatment System
Influent Acceptance Limits

For IDW waste with dissolved iron and manganese concentrations that meet influent acceptance limits
(Appendix L of KAFB, 2017c), the water will be segregated until waste profile analytical data are
available. Fluids purged or generated at the wellheads will be placed in dedicated containers (i.e., drums,
totes, or storage tanks) and transported to the IDW accumulation area. The quantity of IDW water from
each well and the total quantity of water transferred to the GWTS will be recorded. A minimal amount of
fines are anticipated to be present in this water and pre-filtering before batching into the GWTS is not
anticipated.

If, for any reason, the GWTS cannot accept the purge water as it is generated (e.g., shut down for
maintenance), the water will be temporarily kept in the IDW accumulation area on pallets and properly
labeled until it can be discharged to the GWTS.

6.7.2 Hazardous Water Investigation-Derived Waste

Hazardous/potentially hazardous IDW is anticipated to be generated from the activities outlined in this
Work Plan, specifically during operations at the source area well, KAFB-106S10. However, water
samples will be analyzed at all well sites and if analytical results suggest water is hazardous, it will be
segregated. Any characteristically hazardous IDW will be accumulated for no longer than 90 days before
disposal.

Characteristically hazardous water generated from any well development or sampling activities will be
kept segregated by point of origin both during transport and while accumulated prior to off-site disposal.
Upon generation, the water will be placed in dedicated drums and transported to the less-than-90-day
accumulation area for hazardous waste where the drums will be labeled pending laboratory analytical
results. This water will be profiled for disposal based on the analytical data from the sample collected
from the well purged and, if proven hazardous, will be disposed of accordingly within the 90-day hold
time. A minimal amount of fines are anticipated to be present in this water.

6.7.3 Soil Investigation-Derived Waste

Soil will be 100% captured and contained at the drill site during well drilling. All necessary equipment
will be provided to contain and transport soil IDW back to the IDW accumulation area for further
handling (i.e., characterization, temporary storage, and disposal). IDW soil from drilling sites will be

Kirtland AFB September 2020
Work Plan for Data Gap Monitoring Well Installation KAFB-106248 to KAFB-106252 and KAFB-106S10
Bulk Fuels Facility, SWMUs ST-106/SS-111 6-7



N =

[c RN | AN Nk~ W

11
12
13
14

MONITORING AND SAMPLING

collected, secured, and transported in 20-cubic-yard, lined roll-off bins to the IDW accumulation area
pending receipt of waste characterization profiling results.

For profiling of solid waste (soil cuttings), each roll-off containing soil will be characterized for disposal
at the Kirtland AFB construction and demolition (C&D) landfill with a 5-point composite IDW sample.
The soil samples will be analyzed for the suites outlined in Table 6-2 to determine if they meet the waste
acceptance criteria for the Kirtland C&D landfill (U.S. Air Force, 2009).

Once the analytical results for soil IDW are received and reviewed, a request for disposal letter will be
provided to Kirtland AFB for approval to dispose of the contents of each container. All documentation
regarding waste characterization and disposal will be provided in the appendices of the document
describing the activities during which waste was generated.

Should the petroleum levels exceed what the Kirtland AFB C&D landfill is allowed to accept (benzene,
toluene, ethylbenzene, and toluene >50 milligrams per kilogram [mg/kg], benzene >10 mg/kg, or total
petroleum hydrocarbons >100 mg/kg), it will require characterization as “special waste” and disposed of
at an off-site permitted landfill.
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Work Plan submission to NMED
NMED approval with modifications

Submittal of revised work plan in lieu of
replacement pages per NMED approval

Mobilization deadline
Field construction complete
Analytical and validation complete

Draft investigation report submitted to federal
team for review

Investigation report deadline for submittal to
NMED

December 20, 2019
July 14, 2020

September 15, 2020

October 12, 2020, 90 days from receipt of approval
February 9, 2021, 120 days from mobilization

April 10, 2021, 60 days from completion of construction

May 10, 2021

June 15, 2021

Kirtland AFB

September 2020
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Figure 4-1
Proposed Construction Diagram for Groundwater Monitoring
Well with Contingency Well
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PLOT DATE/TIME: 9/26/2019 — 1:03pm

FIGURE 4-2
Proposed Construction Diagram for Groundwater
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Figure 5-1 Decision Tree for Drilling and Coring in Source Area
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Table 4-1. Well Justification and Construction Specifications
o . Approximate - Anticipated Anticipated
Proposed Monitoring Location NAD83 State Plane New Depth to Depth to Water | Anticipated Water Table Contingency Well | Piezometer Well
Well Location Description Completion Mexico Central ft a in Nearby Well®|  Well Screen Interval® d Justification for Well Location
. . Water Screen Interval Screen Interval
Shown (Figure 3-1) (Figure 3-1)
(X) (Y) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs)
Fills plume boundary gap between KAFB-106019 and KAFB-106011. EDB
concentrations are decreasing to the east in this area from KAFB-106067
(0.027J ug/l) to KAFB-106019 (0.016J ug/l), however no ND wells to the east.
Nested - two wells; 4- 479.55 (KAFB- Better control with bounding the benzene plume: KAFB-106067 (1 ug/l) to the
KAFB-106248 Bullhead Park inch Schedule 80 1543624.994 | 1474458.099 480 1.06019) 455-495 421-446 NA north and KAFB-106011 (ND) to the south.
PVC each
Provides data as the water table decreases in depth.
East of BFF, Nested - two wells; 4- 477.22 (KAFB- Assesses eastern extent of the on base EDB plume at the water table. Q2
KAFB-106249 adjacent to/north of | inch Schedule 80 1542861.024 | 1473577.172 478 1.06046) 453-493 419-444 NA 2019 EDB concentrations exceeded the MCL at KAFB-106153-484 and KAFB-
Air National Guard PVC each 106S2-451. KAFB-106046 well screen is submerged.
Southeast of BFF [Nested - two wells; 4- 476.22 (KAFB- Assists with bounding southern extent of the EDB plume at the water table.
KAFB-106250 in Air National inch Schedule 80 1542499.573 | 1473160.013 476 10.688-491) 451-491 417-442 NA Q2 2019 EDB concentrations exceeded the MCL at KAFB-106S8-491 and
Guard parking Lot PVC each KAFB-106S1-447. KAFB-106007 is both submerged
Nested - two wells: 4- Assists with bounding southern extent of the EDB plume at the water table. Q2
In BFF south of ; ’ 469.90 (KAFB- 2019 EDB concentrations exceeded the MCL at KAFB-106S1-447 and KAFB-
KAFB-106251 | former fuel tanks | MC" Schedule 80} 1541958.972 | 1472724.372 470 10651-447) 445-485 411-436 NA 106149-484. KAFB-106027 and KAFB-106007 are submerged and there is no
PVC each o - e
other data in this area to help limit the model in this area.
Provides more accurate EDB concentration data to better approximate residual
Nested - two wells; 4- mass. Well should be placed <40 ft away from KAFB-106234 to best represent
b | inch Schedule 80 the EDB concentration collected around the extraction center.
roximal to
. PVC each and one 451.03 (KAFB-
KAFB-106252 f(ﬁfgtfoneggzlll piezometer well; 1- 1544042.712 | 1478492.566 451 106225) 426-466 392-417 505-515 Allows for a more accurate drawdown from KAFB-106234 and would help the
) inch Schedule 80 model in providing a more accurate representation of the groundwater
PVC gradients in this area. The well will be placed as close to KAFB-106234 as
reasonable to increase the chance of the piezometer intersecting the high
permeability gravels seen in the KAFB-106234 logs.
In BFF East of |Nested - two wells; 4- 472.0 (KAFB- Furthers undestanding of contaminant migration pathways beneath the source
KAFB-106S10 former fueling inch Schedule 80 1541621.743 | 1473457.805 472 ) 447-487 413-438 NA area. Primarily meant to examine the clay interval at 250-300 feet bgs. Will be
106154) .
racks PVC each completed as either a GWM or SVM well.
In BFF East of Nested - 6 wells; 3/4 472.0 (KAFB- Furthers undestanding of contaminant migration pathways beneath the source
KAFB-106V3 former fueling inch Schedule 80 1541621.743 | 1473457.805 472 166154) NA NA NA area. Primarily meant to examine the clay interval at 250-300 feet bgs. Will be
racks PVC with 2' screen completed as either a GWM or SVM well.

a Approximate depth to water as of the submission of this work plan. Depth to water will likely have changed by the time field activities commence. The well will be installed according to the current water table at the time of drilling.
b Depth to water measured April 2019

©40-ft screen, 25 ft above water table, 15 ft below. Depth intervals may be modified during drilling based on observed conditions; water table well screens will be positioned with approximately 15-ft water column upon completion
4 25-ft screen, bottom 9 ft above top of water table screen, installed "dry"

MCL = maximum contaminant level

NA= not applicable

ND = non-detect

PVC = polyvinyl chloride

Q2 2019 = second quarter of calendar year 2019

pg/L = microgram per liter
BFF = Bulk Fuels Facility
bgs = below ground surface
EDB = ethylene dibromide
ft = feet

Kirtland AFB
Work Plan for Data Gap Monitoring Well Installation and Source Area Characterization
Bulk Fuels Facility, SWMUs ST-106/SS-111

Page 1 of 1 Sept 2020



Table 4-2
Recent EDB and Benzene Results from Groundwater Wells in the Vicinity of Proposed Locations KAFB-106248 through KAFB-106251

EDB Data Benzene Data
Q4 2018 Q2 2019 Project Q4 2018 Q2 2019 Is GWM well
Project Result | V2! LoD | Result | V@ Lop |Screening Resut | V3 | Lob | Resut | V@ LOD submerged?
Location REI Screening Level®| Units Qual Qual Level® | Units Qual Qual Y/N Proposed well location assoicated with data
KAFB-106010 4857 0.05 Mg/l 2.1 0.19 0.65 0.19 5 Mg/l 2300 10 280 0.5 Y KAFB-106248
KAFB-106019 4857 0.05 Mg/l 0.079 0.019 0.016 J 0.019 5 Mg/l ND u 0.5 not sampled Y KAFB-106248
KAFB-106067 4857 0.05 Mg/l 0.018 J 0.019 0.027 J 0.019 5 Mg/l 5 0.5 1 0.5 Y KAFB-106248
KAFB-106S5-446 4857 0.05 Mg/L not installed 15 1.9 5 Mg/l not installed 1300 25 N KAFB-106248
KAFB-106S3-449 4857 0.05 Mg/L not installed 1 2 5 Mg/l not installed 4800 50 N KAFB-106248
KAFB-106245-460 4857 0.05 Mg/L ND u 0.019 ND U 0.019 5 Mg/l ND u 0.5 ND U 0.5 N KAFB-106248, KAFB-106249
KAFB-106046 4857 0.05 Mg/L ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 not sampled Y KAFB-106249
KAFB-106064 4857 0.05 Mg/l 0.25 0.019 not sampled 5 Mg/l 3600 50 not sampled Y KAFB-106249
KAFB-106006 4857 0.05 Mg/l ND U 0.019 0.035 0.019 5 Mg/l 17 0.5 22 | | 0.5 Y KAFB-106250
KAFB-106007 4857 0.05 Mg/l ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 not sampled Y KAFB-106250
KAFB-106008 4857 0.05 pg/L 20 3.8 not sampled 5 Mg/l 5800 50 not sampled Y KAFB-106249
KAFB-106027 4857 0.05 Mg/L ND u 0.019 ND U 0.019 5 Mg/l ND u 0.5 not sampled Y KAFB-106251
KAFB-106076 4857 0.05 Mg/L 0.013 J 0.019 0.047 0.019 5 Mg/l 1 0.5 4 0.5 Y KAFB-106251
KAFB-106S1-447 4857 0.05 Mg/l not installed 250 97 5 Mg/l not installed 6600 100 N KAFB-106251
KAFB-106S2-451 4857 0.05 Mg/L not installed 260 95 5 Mg/l not installed 8800 100 N KAFB-106249
KAFB-106S8-451 4857 0.05 Mg/l not installed 96 19 5 Mg/l not installed 2100 100 N KAFB-106250
KAFB-106247-450 4857 0.05 Mg/l not installed ND U 0.019 5 Mg/l not installed ND U 0.5 N KAFB-106250, KAFB-106251
KAFB-106149-484 4857 0.05 Mg/l 34 9.5 36 3.8 5 Mg/l 11000 50 26000 250 N KAFB-106249, KAFB-106250, KAFB-106251
KAFB-106152-484 4857 0.05 Mg/l 0.017 J 0.019 ND U 0.095 5 Mg/l 71 0.5 430 5 N KAFB-106249, KAFB-106250
KAFB-106153-484 4857 0.05 pg/L 300 39 350 95 5 Mg/l 4700 25 9200 100 N KAFB-1062549, KAFB-106250
KAFB-106069 4838 0.05 Mg/l 0.044 0.019 0.014 J 0.019 5 Mg/l ND U 0.5 ND U 0.5 Y KAFB-106248
KAFB-106044 4838 0.05 Mg/l ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 not sampled Y KAFB-106251
KAFB-106047 4838 0.05 Mg/L ND u 0.019 ND U 0.019 5 Mg/l ND u 0.5 not sampled Y KAFB-106249
KAFB-106063 4838 0.05 pg/L 3.6 J 0.38 not sampled 5 Mg/l 6400 50 not sampled Y KAFB-106249
KAFB-106077 4838 0.05 Mg/l ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 ND U 0.5 Y KAFB-106251
KAFB-106068 4814 0.05 Mg/l ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 ND U 0.5 Y KAFB-106248
KAFB-106045 4814 0.05 Mg/l ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 not sampled Y KAFB-106251
KAFB-106048 4814 0.05 Mg/L ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 not sampled Y KAFB-106249, KAFB-106250
KAFB-106062 4814 0.05 Mg/L ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 ND U 0.5 Y KAFB-106249
KAFB-106078 4814 0.05 Mg/L ND U 0.019 ND U 0.019 5 Mg/l ND U 0.5 ND U 0.5 Y KAFB-106251
®EPA National Primary Drinking Water Regulations, MCLs and Secondary MCLs, Title 40CFR Part 141, 143 (May 2018).
EDB = 1,2-dibromoethane (ethylene dibromide)
J = estimated concentration
LOD = limit of detection
ND = non-detect
Q = quarter
REI = reference elevation interval
U = non-detect
Val Qual = validation qualifier
Mg/L = microgram per liter
highlighted cell indicates a detection
bolded text indicates the detected concentration exceeds the project screening level
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Table 4-3

Groundwater EDB Results from 2017 through 2019 in the Vicinity of KAFB-106234

EDB Results
Project Q2 2017 Q4 2017 Q2 2018 Q4 2018 Q2 2019
Screening Val Val Val Val Val Bottom of Screen | Top of Screen
Location REI Level® Units Result Qual LOD | Result | Qual | LOD | Result | Qual LOD Result Qual LOD |Result | Qual [LOD Elevation Elevation
KAFB-106041 4857 0.05 ug/L Not sampled 0.058 0.019| 0.019 J 0.019 0.013 J 0.0095( 0.015 J 0.019 4855 4875
KAFB-106042 4857 0.05 Mg/L ND u 0.019 | 0.013 J 0.019| 0.017 J 0.02 0.017 J 0.0095]| 0.027 J 0.019 4841 4855
KAFB-106201 4857 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4837 4867
KAFB-106204 4857 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4840 4870
KAFB-106207 4857 0.05 ug/L ND u 0.019 ND U 0.019 ND U 0.019 ND U 0.019 | ND U 0.019 4841 4871
KAFB-106222 4857 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.02 ND U 0.019 ND U 0.019 4845 4875
KAFB-106225 4857 0.05 Mg/l 0.92 0.38 0.57 0.019 0.12 0.019 0.17 0.019 | 0.018 J 0.019 4846 4876
KAFB-106231 4857 0.05 pg/L ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4853 4888
KAFB-106236-461 4857 0.05 ug/L ND u 0.019 ND U 0.019 ND U 0.019 ND U 0.019 | ND U 0.019 4855 4880
KAFB-106202 4838 0.05 Mg/L ND u 0.019 ND U 0.019 ND U 0.019 ND U 0.019 | ND U 0.019 4823 4838
KAFB-106205 4838 0.05 Mg/l 0.041 0.019 ND U 0.019] 0.022 J 0.019 ND U 0.019 ND U 0.019 4826 4841
KAFB-106208 4838 0.05 pg/L ND U 0.019 ND U 0.019 ND U 0.019 ND ) 0.019 ND U 0.019 4826 4841
KAFB-106223 4838 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.02 ND U 0.019 ND U 0.019 4831 4846
KAFB-106226 4838 0.05 Mg/L ND u 0.019 0.33 0.019 ND U 0.019 ND U 0.019 | ND u 0.019 4832 4847
KAFB-106236-490 4838 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND ) 0.019 ND U 0.019 4826 4846
KAFB-106203 4814 0.05 Mg/l ND U 0.019 ND ) 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4719 4734
KAFB-106206 4814 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4725 4740
KAFB-106209 4814 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4726 4740
KAFB-106224 4814 0.05 Mg/l ND U 0.019 ND ) 0.019 ND U 0.02 ND U 0.019 ND U 0.019 4765 4780
KAFB-106227 4814 0.05 Mg/l 0.041 0.019 ND ) 0.019 ND ) 0.019 ND U 0.019 ND U 0.019 4765 4780
KAFB-106232 4814 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4709 4724
KAFB-106236-519 4814 0.05 Mg/l ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 ND U 0.019 4817 4837

aEPA National Primary Drinking Water Regulations, MCLs and Secondary MCLs, Title 40CFR Part 141, 143 (May 2018).

EDB = 1,2-dibromoethane (ethylene dibromide)
J = estimated concentration

LOD = limit of detection

ND = non-detect

Q = quarter

REI = reference elevation interval

U = non-detect

Val Qual = validation qualifier

Mg/L = microgram per liter

highlighted cell indicates a detection

bolded text indicates the detected concentration exceeds the project screening level
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Table 6-1

Groundwater Monitoring Sampling Requirements for Data Gap Wells

Frequency of Baseline

Anicipated Frequency of

. . a . . . _ab
Analyte Analysis Monitoring Post-Baseline Monitoring
EDB EPA Method 8011 Quarterly To be re-evaluated after 8
quarters of baseline sampling
EPA Method 6010C To be re-evaluated after 8
Total Metals . . . . Quarterly . .
(calcium, magnesium, potassium, sodium) quarters of baseline sampling
Dissolved Metals EPA Method 6010C (iron, manganese) Quarterly To be re-evalugted after§
quarters of baseline sampling
Total Metals EPA Method 6020A (arsenic, lead) Quarterly To be re-evalugted after§
quarters of baseline sampling
Anions EPA Method 300.0A (chloride, bromide, sulfate) Quarterly To be re-evaluated after 8
quarters of baseline sampling
Anions EPA Method 353.2 (nitrate/nitrite nitrogen) Quarterly To be re-evalugted after§
quarters of baseline sampling
Alkalinity -
Bicarbonate/ Standard Method 2320B Quarterly To be re-evalugted after 8
quarters of baseline sampling
Carbonate
VOCs (including To be re-evaluated after 8
EPA Meth 2
BTEX) ethod 8260C Quarterly quarters of baseline sampling
TPH-GRO EPA Method 8015C/D Quarterly To be re-evaluated after 8
quarters of baseline sampling
TPH-DRO EPA Method 8015C/D Quarterly To be re-evaluated after 8

quarters of baseline sampling

2 Six (possibly seven) new wells (KAFB-106248, KAFB-106249, KAFB-106250, KAFB-106251, KAFB-106252, and
possibly KAFB-106S10) are proposed to be installed in Q4 2020 and will be sampled within 10 days following well

completion.

® This is the anticipated frequency, which may change based on monitorin?
the wells to be categorized in accordance with the approved Work Plan for The Bulk Fuels

allow

results. Baseline samplin

results will
acility Expansion of

The Dissolved-Phase Plume Groundwater Treatment System Design Revision 2 (KAFB, 2017a). It is anticipated that

the wells will be categorized as "groundwater monitoring wells."

BTEX = benzene, toluene, ethylbenzene, and xylenes
EDB = ethylene dibromide

EPA = U.S. Environmental Protection Agency

VOC = volatile organic compound

GRO = gasoline range organics (C6 - C10)

DRO = diesel range organics (C10 - C28)
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Table 6-2
Analytical Parameter, Matrix, Method, Sample Container, Preservation, and Holding Time Requirements

Preparation/ Preparation Analytical
Parameter Sample Purpose Matrix P . Bottle Type Preservative Holding Holding
Analysis Method . .
Time Time
Total petrol hyd bon- diesel :
otél pefroleum hydrocarbon- diese Periodic GWM Water SW8015C/D 2x 250 mL amber HCIto pH < 2; Cool 7 days 40 days
range organics glass bottles <6°C
Total petrol hyd bon- :
o lpe roleum hy r9ca2r on Periodic GWM Water SW8015C/D 3 x 40 mL glass vials HClto pH <°2’ Cool 14 days 14 days
gasoline range organics to 2-6°C
Anions (chloride, bromide, sulfate) Periodic GWM Water E300.0A 1x Zsol;g;g'ass or None; Cool <6°C NA 28 days
Nitrate/Nitrite nitrogen Periodic GWM Water E353.2 2x250-mL glass or | Sulfuric acid to pH <2; Cool NA 28 days
HDPE <6°C
Alkalinity — bicarbonate/carbonate Periodic GWM Water SM2320B Tx 250|_'|E'F‘,g'ass or None; Cool <6°C NA 14 days
Volatile organic compounds — o HCl to pH < 2; Cool
benzene, toluene, ethylbenzene, Periodic GWM & IDW Water SW5030B/8260C 3 x 40-mL glass <6°C NA 14 days
xylenes, naphthalene B
Ethylene dibromide Periodic GWM & IDW Water SW8011 2 x 40-mL glass HCIto 2';%2; Cool NA 14 days
. - SW3005A/6010C . . R
Total and dissolved metals Periodic GWM & IDW Water SW3020A/6020A 1 x 250-mL HDPE Nitric acid to pH <2; Cool <6°C 180 days 180 days
Flashpoint IDW Water SW1010A 1 x 250-mL HDPE None; Cool <6°C NA NA
pH IDW Water SW9040C 1 x 250-mL HDPE None; Cool <6°C NA Upon receipt
Total petroleum hydrocarbon- diesel
petroleum hydrocark Core Analysis Soil SW3546/8015D 1 x 8-0z glass None; Cool <6°C 14 days 40 days
range organics extended
Total petroleum hydrocarbon- Core Analysis/IDW Soil SW5035A/8015D 1 x 4-0z glass None; Cool <6°C NA 14 days
gasoline range organics
Total petroleum hydrocarbon- diesel . . o
. IDW Soil SW3546/8015D 1 x 8-0z glass None; Cool <6°C 14 days 40 days
range organics
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Table 6-2
Analytical Parameter, Matrix, Method, Sample Container, Preservation, and Holding Time Requirements

Preparation/ Preparation Analytical
Parameter Sample Purpose Matrix P . Bottle Type Preservative Holding Holding
Analysis Method 