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PREFACE

PREFACE

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report was
prepared by Sundance, Consulting, Inc. (Sundance) for the U.S. Army Corps of Engineers (USACE)
under contract number W912PP-16-C-0002. It pertains to the Kirtland Air Force Base (KAFB) Bulk
Fuels Facility Site at Solid Waste Management Unit (SWMU) ST-106/SS-111, located in Albuquerqgue,
New Mexico. This RFI Report was prepared in accordance with the permit issued to KAFB under the
RCRA and applicable federal, state, and local laws and regulations.

This RFI Report presents and describes all activities associated with the RFI performed at SWMU ST-
16/SS-111. Ms. Amy Sanchez is the Contracting Officer’s Representative for the USACE Albuquerque
District, and Mr. Trent Simpler, Professional Engineer, is the Project Manager. Mr. Scott Clark is the
KAFB Restoration Interim Section Chief. This Report was prepared by Rachel Hobbs, Professional
Geologist (P.G.), the Sundance Project Manager, Rick Klingel, P.G., PhD, Sundance technical lead,
Colleen Rust, P.G. and Ryan Wortman, Sundance Project geologists.

Knckel Hebta

Rachel Hobbs, P.G.
Sundance Consulting, Inc.
Project Manager
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> greater than

< less than

% percent

+ plus/positive

- minus/negative

+/- plus or minus

°C degrees Celsius

°F degrees Fahrenheit

1,2-DCA 1,2-dichloroethane

1,2,4-TMB 1,2,4-trimethylbenzene

AFB Air Force Base

AFCEC Air Force Civil Engineer Center
AFCEE Air Force Center for Engineering and the Environment
amsl above mean sea level

AOC area of concern

AOI area of interest

APH air-phase petroleum hydrocarbons
API American Petroleum Institute
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AST aboveground storage tanks
ASTM ASTM International

AvGas aviation gasoline
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BFF Bulk Fuels Facility

bgs below ground surface
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CARB California Air Resources Board
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CFR Code of Federal Regulations

cm centimeter

CME Corrective Measures Evaluation
cm/sec centimeters per second

CoO carbon monoxide

CO2 carbon dioxide

cP centipoises

CSM Conceptual Site Model

CSIA compound-specific isotope analysis
cy cubic yard

DO dissolved oxygen

DPT direct-push technology

DRO diesel range organics
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DTIC Defense Technical Information Center

EDB ethylene dibromide

e.g. for example

EPA Environmental Protection Agency

ERP Environmental Restoration Program

FFOR Former Fuel Offloading Rack

FRA fuel-related analytes

g/cm?® grams per cubic centimeter

g/mol grams per mole
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GCMP Tijeras Arroyo Golf Course Main Pond
Gibson Gibson Boulevard

gpm gallons per minute

GPS global positioning system
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ICE internal combustion engine

ID identification

i.e. in other words

inWc inches of water column

JP-4 jet propellant 4

JP-8 jet propellant 8

KAFB Kirtland Air Force Base

Koc soil organic carbon-water partitioning coefficient
Ib pound

LNAPL light non-aqueous phase liquid

Louisiana Louisiana Boulevard

LtB Latene sandy loam

pg/L micrograms per Liter

MADEP Massachusetts Department of Environmental Protection
MCL Maximum Contaminant Level
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mD milliDarcy

mag/kg milligrams per kilogram

mg/L milligrams per Liter

MI Microbial Insight Laboratory

mm millimeter

MTBE methy| tert-butyl ether

mV millivolts

NM New Mexico

NMAC New Mexico Administrative Code

NMED New Mexico Environment Department

NMWQCC New Mexico Water Quality Control Commission

No. Number

NPDES National Pollutant Discharge Elimination System

02 oxygen

oD outside diameter

ORP oxidation reduction potential

PAH polyaromatic aliphatic hydrocarbon

Permit Hazardous Waste Treatment Facility Operating Permit EPA ID No.
NM9570024423

pH potential hydrogen

PIANO paraffins, isoparaffins, aromatics, naphthalene, and olefins

PID photoionization detector

ppmv parts per million by volume

PSI pounds per square inch

PVC polyvinyl chloride

Q quarter

QTsa Sierra Ladrones Axial Fluvial Member

QTsp Sierra Ladrones Alluvial Fan Slope Deposits Member

Randolph Randolph Road

RCRA Resource Conservation and Recovery Act

RFI RCRA Facility Investigation

Ridgecrest Ridgecrest Drive

ROI radius of influence

RSL Regional Screening Level

SCFM standard cubic feet per minute

Site SWMU ST-106/SS-111

SL Screening Level

SM Standard Method

SSL Soil Screening Level
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SVE soil vapor extraction

SVEW soil vapor extraction well

SVM soil vapor monitoring

SVMP soil vapor monitoring point

SVMW soil vapor monitoring well

SVOC semi-volatile organic compounds

SWB Solid Waste Bureau

SWMU Solid Waste Management Unit

TOC total organic carbon

TPH total petroleum hydrocarbons

TRSL tapwater regional screening levels

U.S. United States

USACE United States Army Corps of Engineers
USCS Unified Soil Classification System
USGS United States Geological Survey

VA Veteran’s Administration

VISL Vapor Intrusion Screening Level

VvOoC volatile organic compound

Water Authority Albuquerque Bernalillo County Water Utility Authority
WaB Wink fine sandy loam

Kirtland AFB January 2017

RCRA Facility Investigation Report
Bulk Fuels Facility, SWMU ST-106/SS-111 Xix



EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report was
prepared by Kirtland Air Force Base (AFB) to summarize the investigation of fuel releases discovered
at the Bulk Fuels Facility (BFF) in November 1999. The Report summarizes all investigation activities
and interim measures performed between November 11, 1999 and December 31, 2015.

Solid Waste Management Unit (SWMU) ST-106/SS-111, referred to in this Report as the Site, is the
location of jet fuel leaks that occurred over an unknown period of time at Kirtland AFB. The leaks
originated from fuel delivery infrastructure at the BFF, and were identified by Kirtland AFB personnel
in November 1999. This Executive Summary is a stand-alone document briefly summarizing the results
and conclusions of the RFI Report. The methods, results, and conclusions included here are discussed in
detail within the full RFI Report.

ES-1 RFI Report Objectives

The purpose of this RFI Report is to determine the nature and extent of, and evaluate the potential
human health and environmental impacts from fuel-related contamination at the Site. The RFI Report
condenses information generated from investigations and interim measures conducted at the Site and
compares results to applicable cleanup requirements by media administered by the Hazardous Waste
Treatment Facility Operating Permit, Environmental Protection Agency (EPA) identification number
NM9570024423 (Permit). Information presented in the RFI Report will be used to evaluate Site cleanup
requirements under applicable regulations. Objectives of the RFI Report include:

o Characterize the nature and extent of fuel-related contamination in the vadose zone (soil and soil
vapor), light non-aqueous phase liquid (LNAPL), and groundwater within the Site.

e Provide adequate characterization of the Site to evaluate and select the applicable corrective
measures required to address soil, soil vapor, and groundwater fuel-related contamination as
necessary. Corrective measures will be chosen during a Corrective Measures Evaluation (CME)
phase as outlined in Section 6.2.4.7. of the Permit (NMED 2010a).

The RFI Report is an essential step in the RCRA process. Enacted in 1976, RCRA is the federal law in
the United States that oversees the disposal of solid waste and hazardous waste. In New Mexico, the
EPA holds the New Mexico Environment Department (NMED) responsible for the enforcement of the
RCRA process. At Kirtland AFB, that is accomplished through the administration of the Permit NMED
2010a).

The Permit specifies the process that environmental cleanup sites at Kirtland AFB must follow. These
sites are referred to as SWMUSs or areas of concern. SWMUs ST-106 and SS-111 comprise the Kirtland
AFB jet fuel releases that were investigated and reported in this RFI Report.

The process established by RCRA and set forth in the Permit includes several common steps or phases
that must be performed at all cleanup sites (Figure ES-1). Broadly, these steps include an initial
investigation to determine the nature and extent of contamination. Once the investigation phase is
adequately completed, the Site may move into the CME. The CME phase evaluates all of the possible
remedies, or cleanup methods, that may be viable to clean up the Site, and chooses the best option, or
multiple options. This RFI Report provides the results of the investigation of the Site, which has been
performed over the course of 16 years.
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EXECUTIVE SUMMARY

Many sites have contamination that poses an immediate threat to human health or the environment. The
investigation phase can often take years to complete. For this reason, interim measures may be put in
place to mitigate the risk to human health and the environment while the investigation is performed.
Many interim measures have been performed at SWMU ST-106/SS-111 during the course of the
investigation, and include excavation of contaminated soil, extraction of contaminated soil vapor, and
extraction and treatment of contaminated groundwater. These interim measures are discussed further in
this Executive Summary, and in detail within the RFI Report.

ES-2 Site Overview

The BFF at Kirtland AFB became operational in 1953, and has been used over time for the storage of
aviation gasoline (AvGas), jet propellant 4 (JP-4), jet propellant 8 (JP-8), and smaller amounts of diesel
fuel and unleaded gasoline (Tetra Tech 2004, Figure ES-2). Jet fuel was initially delivered to the BFF
via railroad until deliveries were transitioned to tanker truck sometime between 1986 and 1991. Jet fuel
was offloaded from railcars or tanker trucks to the Former Fuel Offloading Rack (FFOR), pumped
through underground pipelines to the pump house, and then to large fuel storage tanks at the BFF. The
leaks were discovered in November, 1999 when a BFF worker noticed fuel staining the ground surface
at the FFOR. To investigate the stained soil, workers at the BFF performed pressure testing of the two
underground pipelines between the FFOR and pump house. Both pipelines failed pressure testing.

It is unknown how long the pipelines had been in a state of failure but the types of Site contaminants
may be used to develop an estimate. From 1953 to late 1975, the primary fuel stored and used at the
BFF was AvGas. In 1975, the BFF transitioned from AvGas to the less volatile fuel JP-4 (USACE
2011a), and from JP-4 to JP-8 starting in 1993 (Air Force Center for Engineering and the Environment
2001). Ethylene dibromide (EDB) is only an additive in AvGas; use of EDB as a fuel additive was
discontinued in 1975. Since EDB has been found in soil, soil vapor, and groundwater, the releases must
have begun prior to 1975.

The duration of the releases is unknown. As a result, it is also unknown exactly how much fuel was
released. When the release was discovered it was estimated that the yearly throughput was 20 to 25
million-gallons. Estimates of the total fuel loss in the 12 months prior to the release ranged from 97,171-
gallons to 162,759-gallons. In addition, fuel gain and loss records from 1996 through 1999 (the facility
was only required to keep records for the previous three years) indicated a total loss for 1999, but a total
gain for the years 1996 and 1998. The variation in gain and loss totals from 1996 through 1999, the
uncertainty in the metering of the original fueling infrastructure, and the uncertainty in the year that the
releases began, indicate that it is not possible to develop an estimate of the total fuel released.

When the fuel release was discovered in November 1999, the FFOR was closed and a temporary fuel
offloading area was constructed and used until the faulty FFOR infrastructure could be replaced. This
included replacing the jet fuel offloading pad, transfer pipelines, and storage tanks. All underground
pipelines related to the FFOR were either removed or grouted in place, and all pipelines and
aboveground storage tanks were replaced with an aboveground infrastructure that has leak detection and
leak containment measures. Replacement of the infrastructure was finished on March 18, 2011.

Once leaked jet fuel enters the ground, it is called LNAPL. LNAPL includes liquid compounds that are
not water, do not dissolve in water, and are less dense than water. As the LNAPL was released from the
underground pipelines over time, it traveled downward due to the force of gravity through different
parts of the subsurface. Activities performed as part of the investigation are divided into different areas
of the subsurface that were contaminated by LNAPL.
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EXECUTIVE SUMMARY

First, LNAPL traveled downward through soil in the vadose zone. The vadose zone is the part of the
earth between the ground surface and the water table. The vadose zone is also referred to in this Report
as the unsaturated zone, as this area is generally not saturated with water. The capillary fringe—where
groundwater seeps up from the water table by capillary action—is also included in the vadose zone. At
the Site the vadose zone reaches to a depth of approximately 480 feet below ground surface (bgs).
LNAPL traveled through the vadose zone to groundwater. LNAPL is less dense than water and formed
a layer that floated on top of the water table.

As LNAPL traveled through the subsurface, constituents in the LNAPL partitioned to different phases.
In the vadose zone, LNAPL constituents volatilized and contributed to soil vapor contamination in the
spaces between sand grains in soil. LNAPL also sorbed to materials in soil, or dissolved into water
between sand grains, and was retained in the spaces between grains in the vadose zone due to viscosity
and capillary forces (Section 7). When LNAPL reached groundwater, some constituents dissolved into
groundwater, also known as the dissolved-phase fuel-related contamination, and followed the flow of
groundwater in a north-northeast direction. A more detailed discussion of the Conceptual Site Model
(CSM) can be found in Section 7 of the RFI Report and Section ES-5.

ES-3 Scope of Activities

Activities were performed to characterize contamination in the vadose zone and in groundwater, and
also to characterize LNAPL itself. Each of these activities is described in detail within the full Report.
The general scope of these activities is summarized in Figure ES-1. For a more detailed summary of:
vadose zone activities, refer to Section 4 of the RFI Report; for LNAPL activities, refer to Section 5;
and for groundwater activities, refer to Section 6.

The RFI Report uses nine areas of interest (AOI) to subdivide the Site by method of investigation. The
specific location of each AOI is illustrated in Figure ES-3. AOIs 1 through 6 are located on-Base. The
AOIls were assigned based on which Site media was being analyzed for fuel-related contamina