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Introduction
The United States Air Force (USAF) is proposing “Alternative 3 – In Situ1 Biodegradation and In
Situ Chemical Reduction with Land Use Controls” as its preferred cleanup remedy at the
Environmental Restoration Program Spill Site 28 (SS-28 or “site”) located at Joint Base Andrews
Naval Air Facility Washington (JBA) in Camp Springs, Prince George’s County, Maryland. The
Proposed Remedial Action Plan (Proposed Plan) would protect people and the environment from
groundwater contamination at the site. Although the general public and JBA employees are not
exposed to the contamination in the site groundwater, successful implementation of the preferred
alternative would allow potential future use of the groundwater.
The USAF, the lead agency for the site activities, in consultation with the U.S. Environmental
Protection Agency Region 3 (EPA) and the Maryland Department of the Environment (MDE),
issues this document as part of the public participation requirements under Section 117(a) of the
Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) and Title 40 of the Code of Federal Regulations (CFR), Section 300.430(f)(2). Title
40 CFR 300 is known as the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP). This Proposed Plan describes SS-28 and summarizes detailed technical information
from the remedial investigation and feasibility study reports, the various cleanup alternatives
considered, and opportunities for the public to participate in the decision-making process for the site.
Mark Your Calendar for the Public Comment Period

Public Comment Period

Opportunity for Public Meeting

March 11, 2019 to April 9, 2019

The public is encouraged to contact the
USAF if they have an interest in attending
a public meeting where the USAF will
explain the SS-28 Proposed Plan and
respond to questions.

Submit Written Comments
Questions and comments on all five of the
alternatives are welcomed at the public meeting,
if it is held, or in writing during the public
comment period. New information provided during the public
comment period could result in the selection of a final remedial
action that differs from the preferred alternative.
The USAF, in consultation with the EPA, the MDE, and Prince
George’s County Health Department, will review public
comments on the Proposed Plan submitted during the public
comment period. To submit comments or obtain further
information, please refer to the Comment Sheet insert page.

The USAF will issue additional public notices to announce the
date, time, and location of any public meeting. Additional oral
and written comments will also be accepted at a public meeting.
See page 22 for more information.
If interested in attending an SS-28 public meeting, please
contact the 11th Wing Public Affairs Office e-mail at
usaf.jbanafw.afdw-11wg.mbx.communityengagement@mail.mil.

Location of Administrative Record
A copy of this Proposed Plan is also available for public review in the administrative record, a collection of technical documents that
forms the basis of the selection of a cleanup remedy. A copy of the administrative record is available as part of the site’s information
repository located at the Prince George’s County Memorial Library, Surratts-Clinton Branch. The address and hours for the library
are listed in the “Community Participation” section on page 22.
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A glossary of specialized terms used in the Proposed Plan begins on page 23. Words included in the glossary are indicated in bold print.

recreational facilities. Residential housing is the second
largest land use area on JBA after the airfield. The
majority of the housing is located on the west side of
JBA.

JBA was proposed for the National Priorities List
(NPL) on July 28, 1998, and was formally placed on the
NPL on May 10, 1999. The Comprehensive
Environmental Response, Compensation, and Liability
Act Information System (CERCLIS) ID number for JBA
is MD0570024000. To remediate contaminated sites at
JBA, the Department of Defense and EPA entered into a
Federal Facility Agreement (FFA) that became
effective January 11, 2012. The FFA establishes a
procedural framework for developing and implementing
response actions as required by CERCLA. The
agreement also is designed to facilitate cooperation and
communication between the USAF and EPA regarding
the response actions.

Outdoor recreation land use includes golf courses, ball
fields, a tennis court, running tracks, a swimming pool,
and picnic areas. The majority of the outdoor recreation
facilities are concentrated west of the airfield in the
southwest corner of JBA.
More than 12,000 active military personnel are stationed
at JBA, which also employs more than 4,000 civilians.
Currently, JBA is home to a variety of mission partners
that include the following:









No further action is recommended for the soils at SS-28,
based on the results of previous environmental
investigations. There is no sediment or surface water
inside SS-28 site boundaries. The following five
cleanup alternatives were evaluated for groundwater at
SS-28:






Alternative 1 – No Action
Alternative 2 – Monitored Natural Attenuation
with Land Use Controls
Alternative 3 – In Situ Biodegradation and In Situ
Chemical Reduction with Land Use Controls
Alternative 4 – In Situ Chemical Oxidation and In
Situ Biodegradation with Land Use Controls
Alternative 5 – Groundwater Extraction and
Treatment Using Wells with In Situ Biodegradation
and Land Use Controls

11th Wing – the JBA host wing
Air Force District of Washington
11th Medical Group
89th Airlift Wing
Air National Guard Readiness Center
113th Wing, District of Columbia Air National Guard
459th Air Refueling Wing
Naval Air Facility Washington

The history of Andrews Air Force Base began during the
Civil War (1861-1865) when the Union Army used the
area as an encampment. In 1942, President Franklin D.
Roosevelt ordered a military airfield to be built in the
area. The airfield was named Camp Springs Army Air
Field, and it became operational in 1943. In 1945, the
name of the airfield was changed to Andrews Field in
honor of Lt. Gen. Frank M. Andrews, a USAF founding
father.

The alternatives are described in the “Summary of
Remedial Alternatives” on page 12.

In 1947, when the USAF became a separate service, the
name was changed to Andrews Air Force Base. In 2009,
Andrews Air Force Base and the Naval Air Facility
Washington became a joint base named Joint Base
Andrews Naval Air Facility Washington or Joint Base
Andrews.

This Proposed Plan is required by Section 117(a) of
CERCLA and Section 300.430(f)(2) of the NCP.
CERCLA and the NCP require public participation in
the process of selecting a cleanup remedy. USAF and
EPA, in consultation with MDE, Prince George’s
County Health Department, and the public, will select a
final cleanup plan for SS-28. The selected cleanup plan
will be announced in a local newspaper notice and a
document called the Record of Decision.

JBA is best known for its special air missions – the
transportation of senior government and military leaders.
In March 1962, Andrews officially became the “Home
of Air Force One,” the airplane for the President of the
United States.

Site Background

Environmental Restoration Program

SS-28 Location

Past operational activities at JBA have resulted in
releases of hazardous substances, pollutants, and
contaminants to soil, sediment, surface water, and
groundwater at sites across the base. Environmental
investigations began in 1985 and are being pursued
under the USAF’s Environmental Restoration Program
(ERP). The ERP, formerly called the Installation
Restoration Program, was developed by the Department
of Defense in 1981. The purpose of the ERP is to
identify, investigate, and clean up disposal site releases
of hazardous substances on installations and former

SS-28 is located within JBA in Prince George’s County,
Maryland, near the community of Camp Springs.
Washington, DC is approximately 5 miles northwest of
the base. The site is located on the west side of the JBA
airfield.
JBA Description and History
JBA covers approximately 4,360 acres, which include
runways, airfields, industrial areas, and housing and
2

Joint Base Andrews and Spill Site 28 Location Map
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Spill Site 28 Site Layout Map

Four underground storage tanks that held gasoline,
diesel, and fuel oil were removed from the vicinity of
Building 1206 in 1998 and 1999.

properties resulting from past practices that might pose a
risk to human health and the environment. SS-28 was
identified as a site that may require restoration through
the ERP. The ERP has issued 12 Proposed Plans and
decision documents; it has implemented all 12
associated remedies at JBA. The SS-28 Proposed Plan
is the thirteenth plan to be presented to the public for
comment.

Previous Investigations
Several studies were conducted at the site. Soil samples
were collected around Building 1206 during the
recovery line repair and underground storage tank
removal processes in 1991, 1998, and 1999.

SS-28 Description and History

Preliminary Assessment/Site Inspection

SS-28 extends approximately 3,700 feet southeast and
3,000 feet east-southeast from Building 1217. SS-28
covers 55 acres across the concrete aircraft taxiways and
parking aprons utilized by the Presidential Air Group
out to the grassy airfield, as shown on the Spill Site 28
Map.

In 2004 and 2007, two preliminary assessment/site
investigations were conducted and concluded that
contamination was present in the groundwater. Copies
of the reports, entitled Final Preliminary
Assessment/Site Inspection Report AOC 32, Including
SWMUs 2 and 40, Andrews Air Force Base, Maryland
(Ellis Environmental Group, 2006) and Final
Preliminary Assessment/Site Investigation, SS-28,
Andrews AFB, Maryland (HydroGeoLogic, Inc., 2007),
are available in the administrative record located at the
Prince George’s County Memorial Library, SurrattsClinton Branch.

The site includes the following structures:






Buildings 1201, 1202, 1206, 1207, 1217, 1223,
1285, 1287, 1288, 1290, 1291, and 1292
Hangar 18
Open-air fire station storage pavilion
Basketball court
Two sanitary sewage pump stations

The preliminary assessment/site investigation reports
stated the following conclusions concerning the
groundwater contamination:

The site is located in a secure operations area with
limited access.
Building 1206 has been an active military gasoline
service station since 1980 and was once a maintenance
facility for JBA fire trucks. Historically, there have
been a number of fuel product underground storage
tanks, hydraulic lifts, a waste oil aboveground storage
tank, and two solid waste management units (SWMU)
that held waste motor oils and fluids that could have
contributed to the site’s contamination.
Building 1287 is the JBA Fire Station 1 that was
constructed in 1982.
Activities at or near Building 1206 were known to
generate oil and solvent wastes. In 1991, there was one
documented failure of a product recovery line that
connected underground storage tanks to the dispensing
station. The recovery line was repaired, and the system
was tested to make sure the system was restored
properly.






Trichloroethene (TCE) and carbon tetrachloride
(CTC) are present in groundwater at the site in
concentrations greater than federal standards.



Results indicated that contaminant releases had
occurred in the past. There was no evidence of a
current source of groundwater contamination in the
investigated area.



Additional study of volatile organic compounds is
recommended to assess potential environmental
impacts more completely.



Natural attenuation (processes that naturally break
down chemicals) is occurring at the site as indicated
by the dechlorination of chlorinated volatile
organic compounds.

Remedial Investigation
From 2011 to 2012, a remedial investigation was
conducted. A copy of the remedial investigation report,
entitled Final Remedial Investigation Report – SS-28.
Joint Base Andrews Naval Air Facility Washington,
Maryland (URS, 2013), is available in the administrative
record located at the Prince George’s County Memorial
Library, Surratts-Clinton Branch.

There is no other history of documented spills at SS-28;
however, the following areas were identified as potential
contaminant sources:





Interior and exterior waste accumulation areas
Former underground gasoline, diesel, and fuel oil
storage tanks
Former fuel pumps
An aboveground waste oil storage tank
Underground refueling hydrant lines
Miscellaneous fuel spills on the concrete apron

The objectives of the remedial investigation were as
follows:
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To collect data to fill in gaps in existing data.
To verify the nature of contamination.




Geology

To determine the extent of contamination.
To assess risks to human health and the
environment.

The shallowest portion of the subsurface consists of fill
material that includes sand, silt, gravel, and recycled
concrete. This fill mixture ranges from 3 to 7 feet in
thickness. Below the fill, the subsurface is comprised of
the Upland Deposits overlying the Calvert Formation.
The Upland Deposits consist of various separate layers
of gravel, sand, silt, and clay. The Calvert Formation
consists of greenish-grey silt and clay and serves as an
aquitard.

The remedial investigation concluded that the most
significant contaminants are TCE, CTC, and benzene
that have dissolved in the groundwater.
Feasibility Study
A feasibility study, entitled Final Feasibility Study for
SS-28, Performance-Based Restoration, Joint Base
Andrews Naval Air Facility Washington, Camp Springs,
Maryland (Weston Solutions, Inc., 2017), was
completed in August 2017. A copy of the feasibility
study is available in the administrative record located at
the Prince George’s County Memorial Library, SurrattsClinton Branch.

Hydrogeology
The groundwater table at the site is first encountered in
the Upland Deposits at depths between 4 and 22 feet
below ground surface, depending on surface topography
and season. Generally, groundwater flows in an easterly
to southeasterly direction and eventually discharges into
Piscataway Creek, which originates just south of the west
runway. The groundwater flows an average of 49 feet per
year through the Upland Deposits. The Calvert Formation
aquitard restricts the vertical (downward) flow of shallow
groundwater in the Upland Deposits at the site.

Relevant cleanup standards were identified and five
remedial alternatives were developed in the feasibility
study. Each alternative was evaluated against the nine
criteria required by CERCLA to determine the most
favorable remedial alternative. The five alternatives are
described in the “Summary of Remedial Alternatives”
section on page 12 of this Proposed Plan. The nine
criteria are described on page 20 in the box entitled,
“NCP Criteria for Evaluation of Remedial Alternatives.”

The shallow groundwater at the site comes from rain and
melting snow that has fallen onto the grassy areas east of
the site and infiltrated the soil. The concrete apron
limits the infiltration of rain water above the center of
the site because most of the rain is captured by the
airfield stormwater collection system.

Site Characteristics
This section summarizes the information presented in the
Final Feasibility Study for SS-28 report concerning
wildlife habitat, geology, hydrogeology, and surface
water hydrology at SS-28. Additional details can be
obtained from the following technical reports: Final
Preliminary Assessment/Site Inspection Report AOC 32,
Including SWMUs 2 and 40, Andrews Air Force Base,
Maryland (Ellis Environmental Group, 2006); Final
Preliminary Assessment/Site Investigation, SS-28,
Andrews AFB, Maryland (HydroGeoLogic, Inc., 2007);
and Final Remedial Investigation Report (URS, 2013).
Copies of these documents are available in the
administrative record located at the Prince George’s
County Memorial Library, Surratts-Clinton Branch.

Surface Water Hydrology
Rainwater runoff flows across the concrete apron toward
the adjacent grassy areas or into the stormwater sewer
system. The stormwater sewer system at SS-28 is part
of a local watershed that includes drains, drainage
ditches, streams, and open concrete channels, covering
approximately 1,888 acres at JBA. The rainwater
collected at SS-28 discharges into multiple streams that
flow off JBA, including Piscataway Creek.
JBA developed a stormwater pollution prevention plan
to identify potential sources of pollution that may be
reasonably expected to affect the quality of stormwater
discharges. The stormwater plan includes sampling and
analysis of the stormwater quality at the Piscataway
Creek outfall and other discharge points around JBA.
No volatile organic compound contamination has been
detected above federal or MDE surface water standards
at the outfall from 1996 to present.

Wildlife Habitat
The site offers an extremely limited habitat for wildlife.
No rare, threatened, or endangered species were
identified in the vicinity of SS-28.
The ground surface slopes towards the southeast and is
currently covered by concrete, asphalt, or grass. The
site grass is mowed regularly, and the shrubs are cut
back to support flightline and security requirements.
Because the site is close to the runways, noise and
disruption from aircraft operations make the area an
unattractive location for wildlife. There are no wetlands
at the site.
6

Site Contamination

Indoor Vapor Investigation

Available historical information does not document
specific chemical releases to the ground at the site. Based
on the remedial investigation sampling data, it is likely
that there were four locations near Buildings 1217 and
1206, and between two taxiways where volatile organic
compounds were released to the site soil and
groundwater. No surface water or sediment
contamination was identified during the remedial
investigation. The volatile organic compounds, TCE and
CTC, are industrial solvents and cleaning agents. As a
result of CTC degradation, chloroform is also present.

Indoor vapor samples were collected from the breathing
zones in Buildings 1201, 1202, 1205, 1206, 1207, 1208,
1217, 1223, 1285 and 1287 in August 2011 to study the
potential of contaminated soil vapor entering buildings. All
of these buildings are used for industrial purposes.
Buildings 1201 and 1287 were the only buildings that
had any chemicals detected in the indoor air samples at

How Volatile Organic Compounds in
Soil or Groundwater Can Affect
Indoor Air

The vehicle maintenance and cleaning operations likely
resulted in surface leaks and spills of TCE and CTC,
which were used during cold-wash degreasing of aircraft
components. These leaks and spills of TCE and CTC
would have been washed from the vehicles and mixed
with water that would flow into the storm drain system
and the oil/water separator. The TCE and water may
have also seeped down the joints between the concrete
apron segments or down cracks in the asphalt or
concrete. The TCE spills were likely random and
occurred throughout the maintenance area.

If volatile organic compounds contaminate soil or
groundwater at a site, it is important to evaluate
nearby buildings for possible impacts from vapor
intrusion. Vapor intrusion occurs when fumes from
the contaminated soil or groundwater seep through
cracks and holes in foundations or slabs of buildings
and accumulate in basements, crawl spaces, or living
areas, as shown in the diagram below.
A variety of factors can influence whether vapor
intrusion will occur at a building located near soil or
groundwater contaminated with volatile organic
compounds. These include the concentration of the
contaminants, the type of soil, the depth to
groundwater, the construction of the building, and
the condition of the foundation or slab. In addition,
the existence of underground utilities can create
pathways along which vapors can travel. Short-term
exposure to high concentrations of organic vapors
can cause eye and respiratory irritation, headache,
and/or nausea. Breathing low concentrations of
organic vapors over a long period of time may
increase an individual’s risk for respiratory ailments,
cancer, and other health problems.

Benzene has been detected in areas of former fuel oil
storage tanks and pumps near Building 1206 and
between two taxiways. The benzene could be from a
surface gasoline spill or refueling hydrant line leak.
Soil Contamination
Soil samples were collected from 1992 to 2012 at SS-28.
All of the soil samples collected before the 2011 to 2012
remedial investigation fieldwork were focused around
Building 1206. During the 2011-2012 remedial
investigation, a total of 50 surface and subsurface soil
samples were collected at 10 locations to identify the
potential source area of the TCE, CTC, and benzene
contamination at depths ranging from the ground surface
to 39 feet below ground surface during the 2011 to 2012
remedial investigation. Groundwater was encountered at
4 feet below ground surface, so many of the soil samples
were located below the groundwater table. These soil
samples were collected near Buildings 1206 and 1217.
These samples were analyzed for volatile organic
compounds. No concentrations exceeding residential
risk-based screening levels for direct soil contact or
federal maximum contaminant level-based screening
levels for leaching to groundwater were detected. These
data indicate that no contamination was present in soil
above the groundwater table at concentrations that
would present an unacceptable risk or act as a source
of soil contamination that could leach into the
groundwater at the site at concentrations above federal
maximum contaminant levels.

Diagram showing the volatilization of volatile organic
compounds into indoor air

Adapted from EPA’s Draft Guidance for Evaluating the
Vapor Intrusion to Indoor Air Pathway from Ground
Water and Soils, November 2002 (EPA, 2002).
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concentrations above the current EPA risk-based
screening levels for industrial workers. The chemicals
were benzene, CTC, and chloroform. A second round of
indoor air samples were collected from these two
buildings in March 2012 to confirm the results. The
results from the second round showed that Building
1287 did not have any chemicals exceeding the EPA
risk-based screening levels for industrial workers, but
that Building 1201 had chloroform exceeding the
current EPA risk-based screening levels for industrial
workers. The chloroform concentrations detected in
Building 1201 were evaluated in the human health risk
assessment, which concluded that there was no
unacceptable risk for indoor industrial workers from
inhalation of chloroform.

Although some of the chemicals have naturally degraded
through the years, the current subsurface and
groundwater conditions are poor for optimal TCE, CTC,
and benzene degradation. The proper mix of bacteria,
oxygen levels, and nutrients are critical to enhance the
naturally occurring degradation of chlorinated solvents
in the groundwater. Under current conditions, complete
natural biodegradation of TCE and CTC and their
byproducts (cis-1,2-dichlorethene and vinyl chloride for
TCE, chloromethane and methylene chloride for CTC) is
unlikely to occur within the next 40 years.

Benzene, CTC, and chloroform were detected in the
breathing zone samples collected inside Buildings 1201
and 1287 at concentrations above current EPA riskbased screening levels for residents; therefore,
additional vapor intrusion evaluations would be
required if residential homes are built at the site in the
future.
Groundwater Contamination

The USAF’s overall strategy for remediating the site is to
address unacceptable risks posed by the groundwater
contamination without adversely impacting the air
operations at JBA. USAF prefers a cleanup plan that
ideally can achieve site remediation goals in the shortest
practical timeframe. A passive remediation technology,
such as the preferred remedial alternative presented in this
Proposed Plan, is expected to meet remediation goals and
not interfere with air operations.

Volatile organic compounds were detected in the
groundwater above federal or state maximum
contaminant levels for drinking water in 15 of 24
monitoring wells. The maximum concentration of
contaminants detected in monitoring wells during the
remedial investigation and their maximum contaminant
levels are listed below. Concentrations are presented in
micrograms per liter (µg/L).

This Proposed Plan summarizes remedial alternatives
evaluated for the cleanup of contaminated groundwater.
The contaminants in groundwater contribute to
unacceptable health risks to hypothetical future
residents, both children and adults, living on the site (see
the next section, “Summary of Site Risks”). The
contaminants of concern in the groundwater are benzene,
CTC, chloroform, 1,2-dichloroethane, PCE, and TCE.

Monitoring Well EPA Maximum
Maximum
Contaminant
Concentration
Level
(µg/L)
(µg/L)
270
5
2,200
5
610
80
9
5

The USAF and EPA, in consultation with the MDE and
Prince George’s County, will choose the final remedial
alternative after considering information submitted
during the 30-day public comment period for this
Proposed Plan. The remedy for SS-28 will be performed
in accordance with the Record of Decision signed by the
USAF and EPA.

Groundwater
Contaminant
Benzene
CTC
Chloroform
1,2-dichloroethane
Tetrachloroethene
(PCE)
TCE

13

5

2,400

5

Scope and Role of Remedial
Action

Summary of Site Risks
Human Health Risk Assessment
A human health risk assessment was conducted as part
of the remedial investigation. A human health risk
assessment is conducted to determine whether site
contaminants will cause current or future health risks to
persons who come into contact with the contamination.
Risk estimates are conservative to prevent
underestimating the health risks to humans. The
complete human health risk assessment is provided in
the Final Remedial Investigation Report, Site SS-28,
Joint Base Andrews (URS, 2013).

The plume of volatile organic compounds extends
approximately 3,700 feet to the southeast and 3,000 feet
to the east-southeast of Building 1206, covering
approximately 55 acres. The sample data indicate that
the downgradient edge of the plume extends to the
edge of Pad 94 near the southern end of the west
runway. The plume extends underneath the buildings,
concrete apron, taxiways, and the grassy infields. The
contamination is travelling with the southeastward
groundwater flow underneath the apron and ultimately
discharging into Piscataway Creek that flows to the
south of the runway.
8
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Spill Site 28 Nature and Extent of Contamination

To determine the current and future health risks, the risk
assessment answers the following questions:





What is Risk?
What is Human Health Risk and How is it Calculated?
A human health risk assessment estimates “baseline risk.”
This is an estimate of the likelihood of health problems
occurring to people exposed to the site if no cleanup
action were taken. The USAF established a four-step
process based on EPA guidance to estimate baseline risk at
a site. The four-step process includes:

Are toxic substances present?
Who is exposed? How often?
How toxic are the substances?
Are there potential health risks?

Contaminants of Concern
Chemicals were identified and screened to identify any
risks and hazards of exposure to humans. The following
summarizes the risk assessment findings.

Step 1:
Step 2:
Step 3:
Step 4:

Soil – No chemicals found in soil were selected as
contaminants of concern for industrial or residential
uses. All the chemicals were below risk-based screening
levels for direct soil contact or leaching to groundwater.

Analyze Contamination
Estimate Exposure
Assess Potential Health Impacts
Characterize Site Risk

In Step 1, the USAF looks at the concentrations of
contaminants found at a site as well as scientific studies on
the effects these contaminants have had on people (or on
animals, when human studies are unavailable).
Comparisons between site-specific concentrations and
concentrations established by the EPA as generic
screening levels that are protective of residential exposure
help the USAF to determine which site-related
contaminants are most likely to pose the greatest threat
to human health. Contaminants that were detected at the
site at a level greater than the EPA screening levels are
evaluated further in the risk assessment.

Indoor air – All of the chemicals detected in the indoor
air were either below current EPA risk-based screening
levels or within the CERCLA target risk range for
industrial workers, as determined in the human health
risk assessment. The EPA risk-based screening levels
used to identify potential risks are generic and
conservative. The risk levels calculated in the human
health risk assessment are site specific and compared
against the CERCLA target risk range to determine if
risks are acceptable or if remediation is warranted. All
the buildings sampled for indoor air are currently used
for industrial purposes, and their use is expected to
remain the same in the future. Therefore, the more
restrictive residential indoor air standards would be
applicable only if residential houses are built on the site
in the future. The source of the chemical vapors below
Buildings 1201 and 1287 is the groundwater
contamination. Land use controls would prohibit
residential use of the site unless: (a) a supplemental risk
assessment shows vapor intrusion concentrations allow
for unlimited use and unrestricted exposure, or (b) any
construction on the site requires mitigation measures
that achieve unlimited use and unrestricted exposure.
Groundwater – Several chemicals were detected in
groundwater at concentrations that pose an unacceptable
risk to human health. The following chemicals were
identified as contaminants of concern: benzene, CTC,
chloroform, 1,2-dichloroethane, PCE, and TCE. It is
important to note that JBA personnel and residents are
not exposed to groundwater from the site. There are no
plans to use the shallow site groundwater as a drinking
water source in the future. JBA and the surrounding
area receive their drinking water from a public water
supply, the Washington Suburban Sanitary Commission.

In Step 2, the USAF considers the different ways that
people might be exposed to the contaminants identified in
Step 1, the concentrations that people might be exposed
to, and the potential frequency and duration of exposure.
Using this information, a “reasonable maximum
exposure” scenario is calculated that portrays the highest
level of human exposure reasonably expected to occur. A
central tendency exposure scenario may also be
considered to describe median, rather than upper limit,
exposures.
In Step 3, the USAF uses the information from Step 2,
combined with information on the toxicity of each
contaminant, to assess potential health risks from
exposure. The USAF considers two types of risk: cancer
risk and non-cancer hazard. The likelihood of any kind of
cancer resulting from exposure to a site is generally
expressed as an upper-bound probability, for example, a
“1 in 10,000 probability.” In other words, for every 10,000
people that could be exposed, one extra cancer may occur
as a result of exposure to site contaminants. An extra
cancer case means that one more person could get cancer
than would normally be expected to from all other nonsite-related causes. For non-cancer health effects, the
USAF calculates a “hazard index.” The key concept here is
that a “threshold level” or dose (measured usually as a
hazard index of less than or equal to 1) exists below which
non-cancer health effects are not expected to occur, even
in sensitive receptors.
In Step 4, the USAF determines whether exposure to siterelated contaminants would be expected to cause health
problems in sensitive receptors. The results of the three
previous steps are combined, evaluated, and summarized.
The USAF adds the potential risks from the individual
contaminants to determine the total risk resulting from
exposure to site-related contaminants.

Human Health Exposure Scenarios
The human health risk assessment also identified and
evaluated current and future human health exposure
scenarios. Humans can be exposed to contaminants
through eating, drinking, breathing, and touching.
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than 4 feet below ground surface. As a result, the
ecological exposure to contaminants in groundwater is
highly unlikely.

The risk assessment reviews exposure pathways, length
of exposure, and toxicity of contaminants.
The risk assessment evaluated risks at the site in the
following human exposure scenarios or situations:








Remedial Action Objectives

Current, on-site, indoor worker
Current, on-site, outdoor worker
Current excavation worker
Future, on-site resident
Future, on-site indoor worker
Future, on-site, outdoor worker
Future excavation worker

The remedial investigation data suggest that there are
four potential release areas, which are located around
Buildings 1217 and 1206, and between Taxiways W2
and W3. The bulk of the volatile organic compounds
dissolved in the groundwater is located southeast of
these buildings in line with the direction of the
groundwater flow.

The risk assessment determined that there was no
unacceptable risk presented to human health in any of
the scenarios involving workers. However, the health of
a hypothetical future resident, both child and adult,
living on the site potentially would face unacceptable
risk levels. Residents would be exposed to
contamination by touching, drinking, and breathing
(vapors during showering or from soil vapor intrusion)
the shallow groundwater if a well were to be installed to
provide drinking water or if residential houses were built
at the site. There are currently no plans for residential
development at SS-28, and such future use of the site is
highly unlikely. However, land use controls would be
imposed on the site to ensure it is not utilized for
residential use until the site meets unlimited use and
unrestricted exposure requirements or mitigation
measures make it safe for residential occupancy.

No soil or indoor air contaminants of concern were
identified in the human health risk assessment; however,
indoor air contaminants would need to be reevaluated if
residential homes were built at SS-28.
Based on the evaluation of site conditions, the
understanding of the contaminants and their physical
properties in groundwater, the results of the human
health and ecological risk assessments, and a review of
regulatory requirements, the following remedial action
objectives for SS-28 were determined:


Protect potential residents from unacceptable risk
levels related to exposure by touching or breathing
vapor from contaminated groundwater.



Reduce groundwater concentrations of the following
contaminants of concern to their site remediation
goals: benzene, CTC, chloroform,
1,2-dichloroethane, PCE, and TCE.



Reduce the groundwater concentrations of the
following contaminant degradation products
(chloromethane, methylene chloride, cis-1,2dichloroethene, and vinyl chloride) if they exceed
their respective federal or state cleanup standards
over the course of the remedial action.



Monitor the contaminants of concern and their
degradation product concentrations in groundwater,
overall degradation trends, and geochemical
parameters during the remedial action in order to
provide data to optimize the remediation.



Restrict the use of site groundwater for drinking or
showering purposes until: (a) the site remediation
goals for the contaminants of concern are met; (b)
federal or state cleanup standards are met for the
contaminant degradation products; and (c) the total
groundwater cumulative risk for the contaminants of
concern and their degradation products allows for
unlimited use and unrestricted exposure.

Ecological Risk Assessment
An ecological risk assessment is conducted to determine
whether there are site contaminants that will cause
adverse effects to plants and animals. The habitat at
SS-28 was evaluated during the remedial investigation.
The remedial investigation determined that an ecological
risk assessment was not warranted because the site had
been severely altered by human activity and large areas
were covered with pavement.
SS-28 is located in a highly industrial portion of JBA
where the natural environment has been severely
changed by base operations. Much of the site is paved.
JBA personnel activity at the site includes aircraft
operations, maintenance, and air support activities (e.g.,
runway maintenance and pilot and air missions support).
In addition, the site is close to the runways, and the
noise and disruption from aircraft operations make the
site an unattractive location for wildlife.
Soil and Groundwater – The contaminants of concern
are the volatile organic compounds originating from the
use of solvents and fuels for vehicle operations and
maintenance. Volatile organic compounds were not
detected at concentrations exceeding risk-based
screening levels in the unsaturated soil, but are present
in the groundwater. Groundwater is typically deeper

The site remediation goals for the contaminants of
concern are the federal maximum contaminant levels
under the federal Safe Drinking Water Act. The site
remediation goals are identified below.
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Groundwater
Contaminant
Benzene
CTC
Chloroform
1,2-dichloroethane
PCE
TCE

alternative was evaluated against the nine criteria
required by CERCLA (see “NCP Criteria for Evaluation
of Remedial Alternatives” in the box on page 20).

Site Remediation Goals
(µg/L)
5
5
80
5
5
5

USAF and EPA also evaluate remedial alternatives to
ensure that green and sustainable practices are
incorporated when appropriate and that any potential
negative environmental impacts related to the remedy
are reduced or eliminated (see “Green and Sustainable
Practices” section on page 21).

It is possible that the contaminant degradation product
concentrations will increase during the remedial action.
The remedial alternatives are designed to treat the
contaminants of concern and their degradation products
in the groundwater. The federal and state cleanup
standards that will be used to evaluate the contaminant
degradation products are identified below:

Additional details for all aspects of each alternative are
available in the Final Feasibility Study for SS-28
(WESTON, 2017).
Land Use Controls
Alternatives 2 through 5 include land use controls to
prevent the site personnel and potential future residents
from being exposed to contaminated groundwater.
Implementation of land use controls would protect
personnel at the site from exposure to contamination by
touching, drinking, and breathing vapors from
groundwater at the site. The internal procedures that
JBA will use to implement the land use controls include,
but are not limited to, the following:

Contaminant
Federal or State Cleanup
Degradation
Standard
Product
(µg/L)
Carbon Tetrachloride Degradation Products
Chloromethane
19 (MDE Groundwater Standard)
Methylene chloride
5 (EPA MCL)
PCE/TCE Degradation Products
Cis-1,2-dichloroethene
70 (EPA MCL)
Vinyl chloride
2 (EPA MCL)

USAF will conduct performance monitoring to evaluate
contaminant trends toward attaining site remediation
goals. Attainment of the site remediation goals would
indicate that the groundwater quality has been restored
and the total groundwater cumulative risk allows for
unlimited use and unrestricted exposure.



Prohibit drinking of or other human contact with
groundwater. Review of Work Orders and Dig
Permits by JBA environmental staff would ensure
that potable groundwater wells are not installed at
SS-28, and that no construction or excavation
activities would be permitted within the area without
written authorization by the USAF.



Prohibit residential use of the site unless (a) a
supplemental risk assessment shows vapor intrusion
concentrations allow for unlimited use/unrestricted
exposure, or (b) any construction on the site requires
mitigation measures that achieve unlimited
use/unrestricted exposure.



Include the land use controls at SS-28 in the
Installation Development Plan. SS-28 would be
designated as a “land use control” area in the Land
Management map layer of the Base Geographical
Information System. This designation prohibits
activities such as residential development and
potable use of groundwater.



Review and approve of any proposed land use
changes, including construction of new facilities or
additions to existing facilities at SS-28, by the JBA
Facility Review Board and the environmental staff.



Review of proposed construction activities by JBA
environmental staff through the Environmental
Impact Analysis Process and National
Environmental Policy Act design reviews of the
proposed construction.

Summary of Remedial
Alternatives
The following five remedial alternatives were developed
to address groundwater in the Final Feasibility Study for
SS-28, Performance-Based Restoration Joint Base
Andrews Naval Air Facility Washington, Camp Springs,
Maryland (WESTON, 2017):






Alternative 1 – No Action
Alternative 2 – Monitored Natural Attenuation with
Land Use Controls
Alternative 3 – In Situ Biodegradation and In Situ
Chemical Reduction with Land Use Controls
Alternative 4 – In Situ Chemical Oxidation and In
Situ Biodegradation with Land Use Controls
Alternative 5 – Groundwater Extraction and
Treatment Using Wells with In Situ Biodegradation
and Land Use Controls

The USAF’s preferred alternative is Alternative 3 – In
Situ Biodegradation and In Situ Chemical Reduction
with Land Use Controls. The five alternatives are
briefly summarized in the following subsections. Each
12



Post signs at the site identifying SS-28 as a
CERCLA site and stating that construction,
excavation, and groundwater use are prohibited.



Restrict access to the site to only authorized base
and environmental personnel. Almost all of SS-28
is enclosed by the airfield security fence and it is
patrolled by JBA security personnel.



Review of work orders and excavation permits by
environmental and civil engineering personnel at
JBA to ensure continued enforcement of the land
use controls.

transfer agreement, or through other means, the USAF
shall retain ultimate responsibility for remedy integrity.
The USAF must provide notice to EPA and MDE at
least six (6) months prior to any transfer or sale of
property containing land use controls so that EPA and
MDE can be involved in discussions to ensure that
appropriate provisions are included in the transfer or
conveyance documents to maintain effective land use
controls. If it is not possible for the facility to notify
EPA and MDE at least six months prior to any transfer
or sale, then the facility will notify EPA and the state as
soon as possible but no later than 60 days prior to the
transfer or sale of any property subject to land use
controls. The USAF agrees to provide EPA and MDE
with such notice, within the same timeframes, for
federal-to-federal transfer of property accountability.
The USAF shall provide either access to or a copy of the
executed deed or transfer assembly to the EPA and
MDE.

The USAF will notify EPA in advance of any changes to
internal procedures associated with the selected remedy
that might affect the land use controls.
The USAF is responsible for implementing, maintaining,
monitoring, reporting, and enforcing land use controls at
SS-28. In addition, the USAF shall inform, monitor,
enforce and bind, where appropriate, authorized lessees,
tenants, contractors, and other authorized occupants of
the site with respect to the land use controls affecting the
site.

JBA shall not modify or terminate land use controls,
implementation actions, or land use that are associated
with the selected remedy without the approval of EPA
and the opportunity for concurrence by the State. JBA
shall seek prior concurrence of EPA and the State before
any anticipated action that may disrupt the effectiveness
of the land use controls or any action that may alter or
negate the need for land use controls. The USAF shall
notify EPA and MDE 45 days in advance of any
proposed land use changes that are inconsistent with
land use control objectives or the selected remedy.

The land use controls would remain in place until the
concentration of contaminants at the site allows for
unlimited use and unrestricted exposure. Monitoring of
the environmental use restrictions and controls will be
conducted annually by the USAF. The monitoring
results will be included in a separate report or as a
section of another environmental report, if appropriate,
and provided to the EPA and the MDE. The annual
monitoring reports will be used in preparation of the
Five-Year Review to evaluate the effectiveness of the
remedy. The annual monitoring report, submitted to the
regulatory agencies by the USAF, will evaluate the
status of the land use controls and how any land use
control deficiencies or inconsistent uses have been
addressed.

Vapor Intrusion Plan
A total of three additional rounds of vapor intrusion
monitoring would be conducted at Buildings 1201 and
1287 for Alternatives 2, 3, 4, and 5. The first round will
be conducted during the remedial design phase. The
results from the first round would assist in the design of
the selected remedy. The latter two rounds would occur
once the remedy has been implemented to monitor the
effect of changing subsurface conditions on vapor
intrusion. Samples will be collected from the indoor
breathing air zone, subsurface soil vapor zone under the
buildings, and ambient outdoor air from each building.
The results would be compared to appropriate residential
and industrial risk-based screening levels. If a new
residential building is constructed within the SS-28
boundaries, either a supplemental VI evaluation would
be conducted prior to occupancy, or mitigation measures
would be required in order to allow unlimited use and
unrestricted exposure to future residents.

Any activity that is inconsistent with the land use control
objectives or use restrictions, or any other action that
may interfere with the effectiveness of the land use
controls will be addressed by the USAF as soon as
practicable, but in no case will the process be initiated
later than 10 days after the USAF becomes aware of the
breach. The USAF will notify EPA and MDE as soon as
practicable but no longer than 10 days after discovery of
any activity that is inconsistent with the land use control
objectives or use restrictions, or any other action that
may interfere with the effectiveness of the land use
controls. The USAF will notify EPA and MDE
regarding how the USAF has addressed or will address
the breach within 10 days of sending EPA and MDE
notification of the breach.

Alternative 1 – No Action
The no-action alternative is required by the NCP and
serves as the baseline alternative. All remedial action
alternatives are compared to the no-action alternative.

Although the USAF may later transfer these procedural
responsibilities to another party by contract, property
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Alternative 3 – In Situ Biodegradation and
In Situ Chemical Reduction with Land Use
Controls

Under this alternative, no controls or remedial
technologies would be implemented. No technical or
administrative issues are associated with this alternative.
The estimated cleanup costs, as developed in detail
within the Final Feasibility Study for SS-28, have been
rounded to the nearest thousand dollars and are
presented below.

Alternative 3 is USAF’s preferred alternative to address
the contaminated groundwater. This alternative involves
injecting a formulation of substances to enhance the
aerobic and anaerobic biodegradation and chemical
reduction of the volatile organic compounds in the site
groundwater. The formulation, which would help break
down the contaminants by microbiological and
chemical processes, includes a combination of carbon
substrates (e.g., emulsified vegetable oil), powdered
zero-valent iron, oxygen releasing compounds (e.g.,
peroxides), and a pH buffer (e.g., potassium
bicarbonate).

Alternative 1 – No Action
Estimated Cleanup Costs
Capital
Operation and Maintenance
Total Present Worth
Total Project Lifetime

$0
$0
$0
40+ years

Alternative 2 – Monitored Natural Attenuation
with Land Use Controls

The injected formulation is expected to persist for
approximately 4 years, so it is anticipated that three
injection events would be performed over a 15-year
period. The number of injections will be based on the
remedy performance and the degradation trend analyses
of the contaminants. The powdered zero-valent iron and
carbon substrates will help speed up the breakdown of
the chlorine-based contaminants (i.e. TCE) by chemical
processes that replace chlorine atoms with hydrogen
atoms. By replacing the chlorine, the contaminants
would be converted to less toxic or harmless substances.
Oxygen releasing compounds will help enhance the
microbial degradation of the benzene plume by
providing more oxygen for microbial processes in the
benzene impacted areas near Taxiways W2 and W3.
Bioaugmentation would be implemented during one or
more of the injections, based on performance
monitoring, to help enhance the microbial degradation.
Bioaugmentation involves injecting natural bacteria that
remove chlorine from volatile organic compounds in the
groundwater.

Alternative 2 involves monitoring of natural attenuation
processes (i.e., biodegradation, volatilization,
dispersion, and dilution) that reduce the contaminant
concentrations to site remediation goals. This
alternative evaluates and tracks the rate at which these
natural processes are occurring.
Implementation of Alternative 2 includes annual
sampling of monitoring wells down the centerline of the
plume. The land use controls prevent human exposure
to contaminated water by prohibiting use of site
groundwater. Five-year reviews would be conducted to
ensure that site conditions promote natural attenuation
and that site contaminants are degrading and their
concentrations are decreasing over time.
Approximately 23 groundwater monitoring wells would
be used to assess the performance of the remedy.
Locations of the planned monitoring wells are presented
on page 15. The monitoring program would consist of a
baseline monitoring event followed by semi-annual
monitoring events for 3 years. Performance monitoring
would then proceed on an annual basis until the site
remediation goals are determined to be achieved. The
monitoring program may be refined as new data are
collected and analyzed.

Implementation of Alternative 3 involves field mixing
and injection of the formulation into a series of five or
more rows of injection points in the plume. The
injection points would be installed on paved and grass
surfaces, potentially rerouting JBA traffic for 3 to 4
weeks as the points are installed and patched when
completed.

Alternative 2 is protective of human health because of the
restrictions placed on groundwater use and exposure
through the land use controls; however, achieving the site
remediation goals would take at least 40 years. The
estimated cleanup costs, as developed in detail in the
Final Feasibility Study for SS-28, are presented below.

The performance of Alternative 3 would be evaluated
using the same monitoring well network and sampling
schedule presented for Alternative 2. Access to the
aircraft taxi areas would be needed only during periodic
groundwater sampling of the monitoring wells. The
conceptual layout of Alternative 3 is presented on pages
15 and 16.

Alternative 2 – Monitored Natural Attenuation
with Land Use Controls
Estimated Cleanup Costs
Capital
Operation and Maintenance
Total Present Worth
Total Project Lifetime

$225,000
$3,809,000
$3,157,000
40+ years

The cost of in situ groundwater treatments is
significantly lower than the capital and operation and
maintenance costs of traditional remediation
technologies (e.g., pump and treat).
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Conceptual Layout Remedial Alternative 3: In Situ Biodegradation and Chemical Reduction
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Conceptual Layout Remedial Alternative 3: Downgradient In Situ Biodegradation

The performance of Alternative 4 would be evaluated
using the same monitoring well network and sampling
schedule presented for Alternative 2. Access to the
aircraft taxi areas would be needed only during periodic
groundwater sampling of the monitoring wells.

The timeframes of in situ groundwater treatments are
often shorter than traditional remediation technologies.
The estimated cleanup costs, as developed in detail in
the Final Feasibility Study for SS-28, are presented
below.

The estimated cleanup costs, as developed in detail
within the Final Feasibility Study for SS-28, are
presented below.

Alternative 3 – In Situ Biodegradation
and In Situ Chemical Reduction
Estimated Cleanup Costs
Capital
Operation and Maintenance
Total Present Worth
Total Project Lifetime

$3,085,000
$2,190,000
$5,033,000
23 years

Alternative 4 – In Situ Oxidation and In Situ
Biodegradation
Estimated Cleanup Costs
Capital
Operation and Maintenance
Total Present Worth
Total Project Lifetime

Alternative 4 – In Situ Oxidation and In Situ
Biodegradation with Land Use Controls
Alternative 4 involves injecting a different formulation
of substances than those in Alternative 3. A chemical
oxidant would be injected into the ground to remove
electrons and release chlorine atoms from the chemical
contaminants in the site groundwater. In addition,
substances would be injected to break down the
contaminants by a microbiological process by replacing
chlorine atoms in the contaminants with hydrogen
atoms. By removing the chlorine, the contaminants
would be converted to less toxic or harmless substances.

$3,749,000
$2,190,000
$5,630,000
23 years

Alternative 5 – Groundwater Extraction and
Treatment Using Wells With In Situ
Biodegradation and Land Use Controls
Alternative 5 involves the installation and operation of a
series of wells installed near the highest contaminant
concentration areas in the building region of SS-28. This
alternative also involves injecting a formulation of
substances to enhance the biodegradation of volatile
organic compounds in the grassy portions of the airfield.

Sodium persulfate would be used in Alternative 4 to
break down the contaminants by an oxidation process.
The persistent quality of the selected oxidant provides a
longer lasting (months versus days) reaction to break
down more contaminants as compared to other oxidants.
A combination of carbon substrates (e.g., emulsified
vegetable oil), powdered zero-valent iron, oxygen
releasing compounds (e.g., peroxides), and a pH buffer
(e.g., potassium bicarbonate) would be used to break
down the contaminants by chemical and microbiological
processes, as in Alternative 3.

The wells would extract the contaminated groundwater
and pipe it off-site to an ex situ treatment plant. At this
plant, the groundwater would be treated by an air
stripper and discharged into the JBA stormwater sewer
system under a permit pursuant to the National
Pollutant Discharge Elimination System. The
proposed extraction layout would include four vertical
wells that are placed where the highest contaminant
concentrations were measured in previous
investigations. A total groundwater extraction rate of
approximately 12 gallons per minute (or 3 gallons per
minute at each well) is recommended to avoid excessive
groundwater drawdown.

Implementation of Alternative 4 is similar to Alternative
3, which involves field mixing and injection of the
substances into a series of five or more rows of injection
points in the plume. The injection points would be
installed on paved and grass surfaces, potentially
rerouting JBA traffic for 3 to 4 weeks as the points are
installed and patched when completed. Two oxidant
injection phases are planned over a period of 1 year, and
two biodegradation injection events are planned over a
period of 8 years. The number of injections will be
based on the remedy performance and the degradation
trend analyses of the contaminants. Bioaugmentation
would be implemented during one or more of the
biodegradation injections, based on performance
monitoring, to help enhance the microbial degradation.
Bioaugmentation involves injecting natural bacteria that
remove chlorine from volatile organic compounds in the
groundwater.

The injection formulation includes a combination of
carbon substrates (e.g., emulsified vegetable oil), oxygen
releasing compounds (e.g., peroxides), and a pH buffer
(e.g., potassium bicarbonate), which would be used to
break down the contaminants by chemical and
microbiological processes, as in Alternative 3. The
number of injections will be based on the remedy
performance and the degradation trend analyses of the
contaminants.
Implementation of Alternative 5 includes drilling four
wells; building a treatment facility; installing
underground pipes; and operating and maintaining each
well component. The performance of Alternative 5
would be evaluated using the same monitoring network
and sampling schedule presented for Alternative 2.
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The balancing criteria include the following criteria:
(3) long-term effectiveness and permanence,
(4) reduction of toxicity, mobility or volume of
contaminants through treatment, (5) short-term
effectiveness, (6) implementability, and (7) cost. The
modifying criteria, (8) state regulator acceptance and
(9) community acceptance, are evaluated after the public
meeting and public comment period.

The pump and treat technology is a recognized
groundwater cleanup technology, which eventually
restores groundwater to beneficial use. Alternative 5
would not interrupt JBA operations because it is less
intrusive than Alternatives 3 and 4. Alternative 5 has
fewer injection points and they are located primarily on
the grass infield, away from aircraft operations. The
pump and treat technology would create minimal
disturbance to the buildings and adjacent roads and
access to the aircraft taxi areas would be needed only
during periodic groundwater sampling of the monitoring
wells. The downside of pump and treat includes the
high operation and maintenance costs and the energy to
operate the treatment facility.

The following paragraphs provide the relative
advantages and disadvantages of each alternative. The
five alternatives are compared or ranked with respect to
the degree to which each satisfies the criteria. In
general, the distinguishing factors that result in ranking
certain technologies more favorably than others are
estimated timeframes to achieve site remediation goals
and implementability and/or cost effectiveness. Because
land use controls would be a component of each
alternative, except the No Action Alternative, the
alternatives provide a similar measure of protectiveness
to human health by prohibiting the use of groundwater
for drinking water and bathing and otherwise limiting
contact with groundwater or the breathing of soil vapor
by workers or residents until the site remediation goals
are achieved.

The Alternative 5 technology is estimated to address the
contaminated groundwater faster than natural
attenuation (Alternative 2) but not as quickly as the
in situ technologies (Alternatives 3 and 4). The
estimated cleanup costs, as developed in detail in the
Final Feasibility Study for SS-28, are presented below.
Alternative 5 – Groundwater Extraction and
Treatment Using Wells
Estimated Cleanup Costs
Capital
Operation and Maintenance
Total Present Worth
Total Project Lifetime

$ 5,147,000
$ 9,511,000
$12,481,000
32 years

Threshold Criteria
Alternative 1 (No Action) does not meet the primary
threshold criteria of protectiveness of human health and
the environment because it contains no provision for
land use controls. With unacceptable risk present, this
alternative was not retained for consideration as a
preferred alternative because of its inability to meet the
basic threshold criteria of protectiveness. Alternatives 2
through 5 meet the basic criteria of protectiveness
(through land use controls). Alternative 2 (Monitored
Natural Attenuation with Land Use Controls) would not
likely achieve compliance with applicable or relevant and
appropriate requirements in a reasonable timeframe.

Evaluation of Alternatives
The USAF evaluated the cleanup alternatives against
seven of the nine evaluation criteria (see “Evaluation of
Cleanup Alternatives” on page 19). More detailed
information about the evaluation of each alternative can
be found in Section 5.0, “Detailed Analysis of Remedial
Alternatives,” in the Final Feasibility Study for SS-28,
Performance-Based Restoration, Joint Base Andrews
Naval Air Facility Washington, Camp Springs,
Maryland (WESTON, 2017).

Alternatives 3 through 5 are estimated to achieve
applicable or relevant and appropriate requirements in a
reasonable timeframe. However, Alternative 3 (In Situ
Biodegradation and In Situ Chemical Reduction with
Land Use Controls) and Alternative 4 (In Situ Chemical
Oxidation and In Situ Biodegradation with Land Use
Controls) are estimated to achieve applicable or relevant
and appropriate requirements in the shortest timeframes
(23 years for both), compared to 32 years for Alternative
5.

The following is a summary of the evaluation against the
criteria in which the USAF selected Alternative 3 – In
Situ Biodegradation and In Situ Chemical Reduction
with Land Use Controls as the preferred alternative for
the cleanup of SS-28.
The five remedial alternatives were evaluated in relation
to one another based on the nine evaluation criteria (see
“NCP Criteria for Evaluation of Remedial Alternatives”
in the box on page 20). The criteria are divided into
three categories: threshold, balancing, and modifying.
Threshold criteria include the first two criteria: (1)
overall protectiveness of human health and the
environment, and (2) compliance with applicable or
relevant and appropriate requirements.

Long-Term Effectiveness and Permanence
Alternative 3 (In Situ Biodegradation and In Situ
Chemical Reduction) and Alternative 4 (In Situ Chemical
Oxidation and In Situ Biodegradation with Land Use
Controls) provide a high level of long-term effectiveness
and permanence because they would significantly degrade
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Evaluation of Cleanup Alternatives
Alternatives
1
2
3
Evaluation Criteria

4

In Situ BioIn Situ Chemical
degradation and
Oxidation and In
In Situ Chemical
Situ Biodegradation
Reduction

5
Groundwater
Extraction and
Treatment Using
Wells and In Situ
Biodegradation

No
Action

Monitored
Natural
Attenuation

1. Overall protection of human health
and the environment.
2. Compliance with applicable or relevant
and appropriate requirements.
3. Long-term effectiveness and permanence.































4. Reduction of toxicity, mobility, or
volume through treatment.
5. Short-term effectiveness.


























6. Implementability.

7. Cost.
$0
$3,157,000
$5,033,000
$5,630,000
$12,481,000
8. State regulator acceptance.
Will be evaluated after public comment period.
9. Community acceptance.
Will be evaluated after public comment period.
 - satisfies criterion to high degree in timely manner.
 - satisfies criterion to moderate degree in a timely manner.
 - satisfies criterion to low degree or does not satisfy criterion in a timely manner.
 - the most “green” or sustainable alternative in each criterion.
Alternative 3 is shaded to indicate the USAF’s preferred alternative.
technologies would, through in situ biodegradation and
and/or destroy the groundwater contaminants and
chemical reduction, achieve site remediation goals within
transform them into harmless compounds within 23 years.
23 years, and prevent further contaminant migration
Alternative 5 (Groundwater Extraction and Treatment
through treatment.
Using Wells with In Situ Biodegradation and Land Use
Alternative 2 (Monitored Natural Attenuation with Land
Controls) would meet this criterion to a moderate to high
Use Controls) would not satisfy this criterion because it
degree by physically removing the contaminants of
does not satisfy the preference for active treatment.
concern from the groundwater from the highest
Because of geochemical conditions, natural attenuation
concentrated areas, rather than breaking down the
processes at the site do not appear to be robust enough to
chemicals into harmless compounds. This alternative
degrade the contaminants within a reasonable timeframe.
would achieve site closure in 32 years, which is longer
than Alternatives 3 and 4 (23 years for both).
In Alternative 5 (Groundwater Extraction and Treatment
Using Wells with In Situ Biodegradation and Land Use
Alternative 2 (Monitored Natural Attenuation with Land
Controls), toxicity of the contaminants would not change
Use Controls) would satisfy this criterion only to a low
during the removal of volatile organic compounds from
degree because of the uncertainty associated with natural
groundwater during the groundwater extraction process.
attenuation processes and their ability to achieve site
However, if activated carbon is used to treat the
remediation goals in a reasonable timeframe (estimated as
extracted contaminant vapors (as opposed to direct
40 or more years). In Alternatives 3, 4, and 5, the volatile
release to the atmosphere), regeneration of activated
organic compounds would either be transformed into
carbon would transform contaminants to harmless
harmless compounds or the compound concentrations
compounds, thereby reducing the toxicity, mobility, and
would be reduced to concentrations that are protective of
volume of contaminants removed from the site
human health and the environment. The transformation
groundwater. The injection component of Alternative 5
processes associated with these alternatives are lasting.
would reduce the toxicity, mobility, and volume of
Reduction of Toxicity, Mobility, and Volume through
contaminants in the areas outside of the influence of the
Treatment
groundwater extraction process to a high degree, but in a
Alternatives 3 and 4 would satisfy the criterion of
longer timeframe than Alternatives 3 and 4.
reducing toxicity, mobility, or volume of contaminants
through treatment to a high degree because these
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Short-Term Effectiveness

NCP Criteria for Evaluation of
Remedial Alternatives

Alternatives 2 through 5 would all be relatively
protective of the health of site workers because of
adherence to airfield procedures, military requirements,
and health protocols during construction, injections, and
performance monitoring activities. In addition,
groundwater restrictions would be in place and would
continue to protect site personnel from contact with
contaminated groundwater in the short term with the
land use controls that are a part of Alternatives 2 through
5. Alternative 2 would pose the least risk to site workers
because there would be no active construction or
injection activities associated with this remedy, aside
from long-term performance monitoring. Alternative 5
would pose the most risk to workers because of the
drilling, construction, and maintenance aspects of the
remedy.

The NCP specifies nine criteria for the evaluation and selection
of remedial actions. The criteria are divided into three groups:
Threshold Criteria:
1. Overall protection of human health and the
environment
2. Compliance with applicable or relevant and appropriate
requirements or justification of a waiver
Primary Balancing Criteria:
3. Long-term effectiveness and permanence
4. Reduction of toxicity, mobility, or volume through
treatment
5. Short-term effectiveness
6. Implementability
7. Cost
Modifying Criteria:
8. State acceptance
9. Community acceptance

Alternatives 3 and 4 could pose minimal short-term risks
to workers during the injection phases when chemicals
are mixed and injected underground on-site; however,
for Alternative 3, the chemical and biological injection
formulations contain naturally occurring compounds,
which would pose little, if any, exposure or handling
risks to on-site workers. Sodium persulfate, used in
Alternative 4 (In Situ Chemical Oxidation and In Situ
Biodegradation with Land Use Controls), is a strong
oxidizer. Workers need to follow proper industry
practices when transporting and using persulfates to
ensure its safe use. The use of an oxidizer would
degrade the contaminated areas within months rather
than years (like in Alternative 3), reducing the risk of
contact with contaminated groundwater by site
personnel.

The assessment of overall protection of human health and the
environment describes how the alternative, as a whole, achieves
and maintains protection of human health and the environment.
The assessment of compliance with applicable or relevant and
appropriate requirements or justification of a waiver describes
how the alternative complies with the requirements; if a waiver
(or a state variance) is required, how the waiver (or state
variance) is justified; and addresses other information that lead
and support agencies have agreed is to be considered.
The assessment of long-term effectiveness and permanence
evaluates the effectiveness of the remedial alternative in
maintaining protection of human health and the environment
after response objectives have been met.
The assessment of reduction of toxicity, mobility, and volume
through treatment evaluates the anticipated performance of
specific treatment technologies employed in an alternative to
reduce the toxicity or mobility of contaminants or reduce the
volume of contaminated media.

Implementability
Alternative 2 (Monitored Natural Attenuation with Land
Use Controls) is easily implemented because it requires
only periodic performance monitoring and relies on
passive natural attenuation processes. Alternative 5
(Groundwater Extraction and Treatment Using Wells
with In Situ Biodegradation and Land Use Controls) is
the most difficult remedy to implement due to the
vertical extraction wells and treatment plant
construction. Building a treatment system structure and
installing the associated components and piping would
add to the difficulty and construction time.

The assessment of short-term effectiveness examines the
effectiveness of the remedial alternative in protecting human
health and the environment during the construction or
implementation of the remedy until response objectives have
been met. The criterion also addresses the time required to
meet the response objectives.
The assessment of implementability evaluates the technical and
administrative feasibility of the remedial alternative and the
availability of goods and services.
The assessment of cost evaluates the capital, operations and
maintenance, and long-term monitoring costs of each remedial
alternative.
The assessment of state acceptance reflects the preferences or
concerns of the state or support agency regarding the remedial
alternative.

Alternative 5 would require airfield construction
approvals, and monthly operation and maintenance
activities.

The assessment of community acceptance reflects the
community’s apparent preferences or concerns regarding the
remedial alternative.

CERCLA response actions are exempted by law from
the requirement to obtain Federal, State, or local permits
related to any activities conducted completely on-site.
However, this does not remove the requirement to meet
the substantive provisions of permitting regulations.
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rounds may be required for Alternative 4. No treatment
wastes are associated with Alternatives 3 and 4.

Alternatives 3 and 4, which would be relatively easy to
implement, are similar in terms of implementation
complexity because they involve the direct push injection
of formulations. Alternative 5 does include some direct
push injection, but this treatment method will not be used
as the main method of treatment delivery. These types of
direct push injections have been successfully implemented
previously at JBA. Technical expertise and reactive
materials for implementation of Alternatives 3, 4, and 5
are available from vendors who specialize in the design
and injection of chemical and biological formulations.
Extra coordination and scheduling would be required for
Alternatives 3 through 5 to gain access to the apron to
install injection points.

Alternative 5 would also have air and water emission
concerns that would require proper monitoring.
Alternative 5 would also yield the highest energy costs
of all of the alternatives (i.e., pumps needed to extract
the groundwater, power to run the groundwater
treatment plant, and trucks to handle treatment waste
disposal).

Preferred Remedial Alternative
Based on the evaluation of the remedial alternatives in
the Final Feasibility Study for SS-28 (WESTON, 2017),
USAF has selected Alternative 3 – In Situ
Biodegradation and In Situ Chemical Reduction with
Land Use Controls–as the preferred alternative.
Alternative 3 is recommended because it has the shortest
remedial action timeframe, the lowest cost, and
manageable implementation issues. Alternative 3
involves injecting a formulation of substances into the
ground to reduce chlorine and the volatile organic
compounds in the site groundwater. The formulation,
which would help break down the contaminants by
microbiological and chemical processes into harmless
substances, includes a carbon substrate (e.g., emulsified
vegetable oil), powdered zero-valent iron, and a pH
buffer (e.g., potassium bicarbonate).

Costs
Alternative 3 (In Situ Biodegradation and In Situ
Chemical Reduction with Land Use Controls) would be
the least costly to implement of the active remedies with
a cost of $5,033,000, whereas Alternative 5 would be the
most costly at $12,481,000. Of the two remaining
alternatives, Alternative 4 (In Situ Chemical Oxidation
and In Situ Biodegradation with Land Use Controls)
costs the most at $5,630,000, followed by Alternative 2
(Monitored Natural Attenuation with Land Use
Controls) at $3,157,000.
Modifying Criteria
This Proposed Plan has been developed by the USAF,
with cooperation provided by EPA, MDE, and Prince
George’s County Health Department. EPA finds
Alternative 3 acceptable. MDE and Prince George’s
County Health Department will provide input as to their
acceptance at the conclusion of the public comment
period. Community acceptance will be determined by
consideration of comments on this Proposed Plan
submitted by the public during the comment period. The
public comments and the USAF responses to the
comments will be included in a responsiveness
summary as part of a final Record of Decision.

Implementation of land use controls would protect
personnel at the site from exposure to contamination
through touching or drinking groundwater and breathing
vapors from groundwater at the site. The conceptual
layout of Alternative 3 is presented on pages 15 and 16.
Operations of Alternative 3 involve a field crew mixing
a formulation of substances and injecting it into a series
of five or more rows of injection points in the plume.
Monitoring wells would be installed in and around the
plume to monitor the concentrations of the volatile
organic compounds and assess the effectiveness of the
injected substances on the degradation of groundwater
contamination. A total of three rounds of vapor
intrusion monitoring will take place at Buildings 1201
and 1287. A supplemental vapor intrusion evaluation or
mitigation measures would be required for any new
residential construction within SS-28 boundaries in
order to achieve unlimited use and unrestricted exposure
requirements.

Green and Sustainable Practices
Of the active remedial alternatives, the implementation
of Alternative 3 provides the most sustainable practices
during the project lifespan. Alternative 3 enhances the
biological processes that occur naturally in the
environment to degrade chemicals by using long-lasting
biodegradable compounds, requiring fewer rounds of
treatment.

Based on information currently available, the USAF and
EPA believe the preferred alternative meets the criteria
and provides the best balance of tradeoffs among the
other alternatives with respect to the criteria. The USAF
and EPA expect the preferred alternative to satisfy the
following statutory requirements of CERCLA §121(b):

Alternative 4 would also degrade the contaminants, but
it would do so by using a harsher chemical that is not
natural to the environment and that, when handled
incorrectly, could cause harm to workers. The
chemicals used in Alternative 4 do not last as long as the
compounds used in Alternative 3, so more treatment

1. Be protective of human health and the environment.
21

Public Notice

2. Comply with applicable or relevant and appropriate
requirements

In addition, site information is made available to the
public by publishing announcements in local newspapers
(Enquirer-Gazette, Prince George’s Sentinel, and
Andrews Gazette).

3. Be cost effective.
4. Utilize permanent solutions and alternative
treatment technologies or resource recovery
technologies to the maximum extent practicable.

JBA hosts a public interest website
(https://jba.af.mil/about-us/environmental-mission) and
generates a periodic newsletter informing the
community about activities at JBA.

5. Satisfy the preference for treatment as a principal
element, or explain why the preference for treatment
would not be met.

The USAF encourages interested persons to use these
resources to learn more about the site and the CERCLA
activities that have been conducted at the site.

Five-Year Reviews
The NCP requires five-year reviews of remedial actions
in which any hazardous substances or pollutants or
contaminants remain at the site above concentrations
that allow for unlimited use and unrestricted exposure.
For each five-year review, the USAF will:


Evaluate the effect of any newly promulgated or
modified applicable or relevant and appropriate
requirements that are based on the protection of
human health and the environment.



Evaluate changes in the toxicity values or exposure
assumptions affecting the protectiveness of the
remedy originally selected in the Record of
Decision.




Public Meeting
The USAF has not scheduled a public meeting for the
SS-28 Proposed Plan because of low public interest in
this site as well as other JBA sites (e.g., Spill Site 26,
Fire Training Area No. 4, Solid Waste Management
Units 75 and 76 – former Water Towers, and Historic
Base Chapel). No members of the public attended the
Proposed Plan public meeting (July 13, 2015) for these
four sites. However, the USAF encourages the public to
contact the USAF if they are interested in attending a
public meeting regarding the SS-28 Proposed Plan.
The public may request a meeting for the SS-28
Proposed Plan by contacting the JBA 11th Wing Public
Affairs Office at the following e-mail address:

Review the validity of land use and exposure
assumptions on a site-specific basis.

usaf.jbanafw.afdw-11wg.mbx.communityengagement@mail.mil

Five-year reviews would continue until unlimited
use and unrestricted exposure conditions are
achieved at the site.

Should a public meeting be scheduled, the USAF will
issue additional public notices in local newspapers to
announce the date, time, and location of any public
meeting for SS-28. Members of the project team will be
in attendance to explain the proposed remedy and respond
to questions regarding the site. Additional oral and written
comments will be accepted at a public meeting.

Community Participation
Administrative Record Address and Hours
The USAF makes information regarding the JBA
cleanup of SS-28 available to the public by maintaining
a copy of the administrative record as part of the site’s
information repository. The information repository is
located at:

Public Comment Period
The 30-day public comment period for this Proposed
Plan begins on March 11, 2019, and ends at midnight on
April 9, 2019. However, the comment period will be
extended upon receipt of a timely request or a request to
hold a public meeting. All comments received at the
public meeting and during the public comment period
will be summarized, and responses will be provided in
the responsiveness summary section of the Record of
Decision. The Record of Decision is the document that
presents the selected remedy and is also included in the
administrative record.

Prince George’s County Memorial Library
Surratts-Clinton Branch
9400 Piscataway Road
Clinton, Maryland
Telephone: (301) 868-9200
Library hours:
Monday-Wednesday – 10:00 a.m. – 9:00 p.m.
Thursday-Friday – 10:00 a.m. – 6 p.m.
Saturday – 10:00 a.m. – 5:00 p.m.
Sunday – Closed
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Weston Solutions, Inc. 2017. Final Feasibility Study for
SS-28, Performance-Based Restoration, Joint Base
Andrews Naval Air Facility Washington, Camp Springs,
Maryland. August 2017.

Written Comments
Written comments may be submitted up to midnight on
April 9, 2019, via mail or e-mail and should be directed
to:

Glossary

11th Wing Public Affairs Office
William A. Jones III Building
1500 West Perimeter Road, Room 2330
Joint Base Andrews, MD 20762

Administrative record – A record or file made
available to the public that includes all information
considered and relied on in selecting a remedy for a site.

11th Wing Public Affairs e-mail:
usaf.jbanafw.afdw-11wg.mbx.communityengagement@mail.mil

Air stripper – Equipment in which air is mixed with
contaminated water. This action removes or “strips” the
volatile contaminants from the water and transfers the
contaminants to the air. The air is subsequently treated.

If you have any questions about the public comment
process, contact the 11th Wing Public Affairs Office.

Applicable or relevant and appropriate requirements
– Any state or federal statute that pertains to the
assessment of specific conditions or the use of a
particular cleanup technology at a Superfund site. The
Safe Drinking Water Act, Clean Water Act, and Clean
Air Act are examples of federal applicable or relevant
and appropriate requirements.

The Next Step
The USAF, in consultation with the EPA, the MDE, and
Prince George’s County Health Department, will
evaluate public reaction to the preferred alternative
during the public comment period and the public
meeting before deciding on the final remedy.

Apron – A defined area on an airfield intended to
accommodate aircraft for purposes of loading or
unloading passengers or cargo, refueling, parking, or
maintenance.

Based on new information or public comments, the
USAF may modify its proposed alternative or select
another cleanup alternative outlined in this Proposed
Plan. If there are significant changes to this Proposed
Plan prior to finalization, it will be reissued for public
comment.

Aquitard – Geological formation that may contain
groundwater but is not capable of transmitting
significant quantities of it under normal hydraulic
gradients. May function as a confining bed, limiting the
groundwater flow direction.

When the Record of Decision is finalized, the USAF
will announce the selected cleanup plan in a local
newspaper advertisement and place a copy of the Record
of Decision in the administrative record at the SurrattsClinton Branch Library.

Bacteria – Microscopic one-cell living organisms.
Benzene – A colorless, flammable, liquid aromatic
hydrocarbon derived from petroleum and used in motor
and jet fuels.

References
Ellis Environmental Group, LLC. 2006. Final
Preliminary Assessment/Site Inspection Report AOC 32,
Including SWMUs 2 and 40, Andrews Air Force Base,
Maryland. May 2006.

Bioaugmentation – Addition of microbes, possibly with
a carbon substrate or other amendments, to augment
(increase) the rate of biological degradation
(biodegradation) of contaminants.

EPA. 2002. Draft Guidance for Evaluating the Vapor
Intrusion to Indoor Air Pathway from Ground Water
and Soils. November 2002.

Biodegradation – Process by which contaminants are
transformed into less-toxic or non-toxic products
through naturally occurring processes, such as microbial
action.

HydroGeoLogic, Inc. 2007. Final Preliminary
Assessment/Site Investigation, SS-28, Andrews AFB,
Maryland. December 2007.

Breathing zone – The area of a room in which
occupants breathe as they stand, sit, or lie down.

JBA (Joint Base Andrews). 2012. Joint Base Andrews
History. September 2012. http://www.jba.af.mil/AboutUs/Fact-Sheets/Display/Article/336384/joint-baseandrews-history/. Accessed on September 1, 2017.

Calvert Formation – A geologic formation consisting
of greenish-grey silt and sandy clay that underlies the
Upland Deposits; top of formation found at 24 to 42 feet
below ground surface within the site; serves as an
aquitard.

URS. 2013. Final Remedial Investigation Report, Site
SS-28, Joint Base Andrews. June 2013.

Carbon tetrachloride (CTC) – Carbon tetrachloride is
a manufactured chemical that does not occur naturally. It
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likely cause unacceptable risk to humans or the
environment.

is a clear liquid with a sweet smell that can be detected
at low concentrations. It is also called carbon chloride,
methane tetrachloride, perchloromethane,
tetrachloroethane, or benziform. Carbon tetrachloride is
most often found in the air as a colorless gas. It is not
flammable and does not dissolve in water very easily. It
was used in the production of refrigeration fluid and
propellants for aerosol cans, as a pesticide, as a cleaning
fluid and degreasing agent, in fire extinguishers, and in
spot removers. Because of its harmful effects, these uses
are now banned, and it is used only in some industrial
applications. Its chemical formula is CCl4.

Dechlorination – The partial or complete reduction of a
compound containing chlorine by any chemical or
physical process.
Degradation – A decline to a lower condition, quality or
level.
1,2-Dichloroethane - A clear, colorless liquid with a
chloroform-like odor, C2H4Cl2, used as a solvent and to
make polyvinyl chloride (PVC) pipes, furniture, and
automobile upholstery.

Central tendency exposure – The risk assessment
scenario and associated exposure assumptions that are
considered to describe median, rather than upper limit,
exposures.

Dilution – The process of making chemical
concentrations weaker or lower in water.
Direct push – A technology in which steel rods are
driven into the ground to collect samples and data.
Direct push equipment may be used to collect soil, soil
gas, or groundwater samples; conduct in situ
remediation injections, or to collect geophysical data.

Chemical reduction – A chemical reaction in which an
element or compound gains electrons, changing the
element’s or the compound’s chemical properties. It is
an opposite reaction to oxidation.

Dispersion – The process of distributing something over
an area.

Chlorine – A toxic element that commonly exists as a
pungent greenish-yellow gas; the 15th most abundant
element in the earth's crust, occurring only in the
combined state, mainly in common salt. Used in the
manufacture of many organic chemicals, in water
purification, and as a disinfectant and bleaching agent.

Downgradient – The direction that groundwater flows;
similar in concept to downstream for surface water, such
as a river.
Electron – A stable elementary particle present in all
atoms that orbits the nucleus (center) of the atom.

Chloroform – A clear, colorless, dense, sweet-smelling
liquid, CHCl3, used in refrigerants, propellants, and
resins, as a solvent, and sometimes as an anesthetic.
Chloroform is a degradation product of carbon
tetrachloride.

Emulsified/emulsion – A smooth mixture of two or
more liquids that do not normally stay mixed together,
such as oil and water.
Excavation – The act of digging to remove something.

Cis-1,2-dichloroethene – 1,2-dichloroethene is a highly
flammable, colorless liquid with a sharp, harsh odor. It
is the primary biodegradation product of TCE. Cis-1,2dichloroethene and trans-1,2-dichloroethene are the two
forms of 1,2-dichloroethene.

Exposure pathway – The route a substance takes from
its source (where it began) to its end point where people
can come into contact with (or get exposed to) it. An
exposure pathway has five parts: (1) a source of
contamination (such as a leaking oil tank); (2) an
environmental media and transport mechanism (such as
movement through groundwater); (3) a point of
exposure (such as a private well); (4) a route of exposure
(eating, drinking, breathing, or touching); and (5) a
receptor population (people potentially or actually
exposed). When all five parts are present, the exposure
pathway is termed a complete exposure pathway.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) – Passed
in 1980 and amended in 1986, CERCLA is commonly
referred to as the Superfund Law. It provides for
liability, compensation, cleanup, and emergency
response in connection with the cleanup of inactive
hazardous waste disposal sites that endanger public
health and safety of the environment. CERCLA is
codified at 42 U.S.C. §§ 9601 to 9675.

Exposure scenario – A set of facts, assumptions, and
inferences about how exposure takes place that aids the
risk assessor in evaluating, estimating, or quantifying
exposure of a human to a hazardous substance.

Contaminant – A compound or element that, upon
exposure, will or may reasonably be anticipated to cause
certain specified harmful health effects.

Feasibility study – Based on data collected during the
remedial investigation, options for cleanup actions or
remediation are developed and evaluated in a feasibility
study. The criteria for evaluating remedial alternatives
include their short-term and long-term effectiveness,

Contaminants of concern – Chemicals detected in the
site’s environment whose toxicity and exposure risk are
evaluated in a quantitative (computable) human health
and/or ecological risk assessment and determined to
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decision-makers with a summary of the Joint Base
Andrews current and future capability to support its
assigned missions. The overall goal of the plan is to
provide a framework for programming, design, and
construction, and effective resource management.

cost, and acceptance by the surrounding community and
state.
Federal Facility Agreement –A document that
establishes a procedural framework for developing and
implementing response actions as required by CERCLA.
The agreement also is designed to facilitate cooperation
and communication between the Air Force and EPA.

Iron –A heavy flexible magnetic metallic element that is
silver-white in pure form but readily rusts. It is often
detected in groundwater.

Flightline – The area of an airfield, specifically the
parking area and the maintenance hangars, where
aircraft taxi, land/take-off, are loaded, offloaded, and
serviced.

Land use controls – Any type of physical, legal, or
administrative mechanism that restricts the use of or
limits access to real property to prevent or reduce risks
to human health and the environment.

Groundwater – Water beneath the ground surface that
fills spaces between materials such as sand, soil, or
gravel to the point of saturation. In aquifers,
groundwater occurs in quantities sufficient for drinking
water, irrigation, and other uses. Groundwater may
transport substances that have percolated downward
from the ground surface as it flows towards its point of
discharge.

Maryland Department of the Environment – The
State of Maryland regulatory agency that assures
activities conducted at Joint Base Andrews are
compliant with the state’s environmental regulations.
Maximum contaminant levels – The maximum
concentrations of a chemical, established by the Safe
Drinking Water Act, that are allowed in public drinking
water systems. Currently, there are fewer than 100
chemicals for which a maximum contaminant level has
been established; however, these represent chemicals
that are thought to pose the most serious risk.

Groundwater table – The level below the ground
surface where the soil or rock is completely saturated
with water.
Hazard Index – The ratio of the daily intake of
chemicals from on-site exposure divided by the
reference dose for those chemicals. The reference dose
represents the daily intake of a chemical not expected to
cause adverse health effects.

Microbiological/microbiology – The branch of biology
involving the study of microorganisms (microscopic
size, especially bacteria).
Micrograms per liter (µg/L) – Unit of measure for
liquids. One µg/L is equivalent to one part per billion,
meaning that out of one billion liters of water, one liter
will consist of the compound being analyzed.

Hydraulic gradient – The direction and slope of
groundwater flow due to changes in the depth of the
water table.

Migration – The movement of oil, gas, contaminants,
water, or other liquids through porous, permeable rock.

Hydrogen – An element that commonly exists in a
compound that is colorless, a highly flammable gas, the
lightest of all gases, and the most abundant element in
the universe, used in the production of synthetic
ammonia and methanol, in petroleum refining, in the
hydrogenation of organic materials, and in rocket fuels.
Hypothetical – Existing only as an idea or concept.

Monitoring well – A well drilled at a hazardous waste
site to collect groundwater samples for the purpose of
physical, chemical, or biological analysis to determine
the amounts, types, and distribution of contaminants in
the groundwater beneath the site.

Information repository – A single reference source for
information about environmental restoration activities at
the installation. It shall, at a minimum, contain items
made available to the public, including documentation
that is in the administrative record and all public
documents associated with a Restoration Advisory
Board (RAB), if a RAB has been formed.

National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) – The NCP is located at 40
Code of Federal Regulations Part 300. The purpose of
the NCP is to provide the organizational structure and
procedures for preparing and responding to discharges
of oil and releases of hazardous substances, pollutants,
or contaminants.

In situ – Latin term for “in place.” When used in
discussions of groundwater remediation, in situ means
that contaminants are destroyed or transformed into a
less-toxic form in the subsurface instead of being
removed to the surface for treatment.

National Pollutant Discharge Elimination System – A
provision of the Clean Water Act that prohibits
discharge of pollutants into waters of the U.S. unless a
special permit is issued by the U.S. Environmental
Protection Agency or a state environmental protection
office.

Installation Development Plan – The Installation
Development Plan provides the commander and key
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Potassium bicarbonate – A colorless, odorless, slightly
basic, salty substance. Potassium bicarbonate occurs as
a soft white granular powder. It is used in baking, fire
extinguishers, and as a strong buffering agent.

National Priorities List – The list, compiled by EPA
pursuant to CERCLA Section 105, identifies the
uncontrolled or abandoned hazardous substances
releases in the United States that are priorities for longterm remedial evaluation and response.

Powdered zero-valent iron – The elemental form of
iron in a very fine powdered form. The powdered iron
reacts with contaminants in groundwater and converts
the contaminants into harmless substances. Zero-valent
iron is iron particles that can be mixed with soil and
groundwater to chemically treat specific contaminants.
The iron particles are typically installed in a permeable
reactive barrier or injected into groundwater to treat
chlorinated solvents. Through a process known as
reductive dehalogenation, the iron degrades the
chlorinated solvents to innocuous by-products.

Natural attenuation – The reduction in contaminant
mass, toxicity, mobility, volume, and/or concentration
due to naturally occurring biological, chemical, and
physical processes. No actively engineered remediation
techniques are necessary for natural attenuation to occur.
Nutrients – A substance that an organism needs to take
in from the environment to live and grow.
Operation and Maintenance – Activities conducted
after a hazardous waste site action is started to ensure
that the cleanup action continues to be effective.
Outfall – The place where a sewer, drain, or stream
discharges; the outlet or structure through which
reclaimed water or treated waste is discharged to a
receiving water body (e.g., stream or lake).

Preliminary assessment – An assessment of
information about a site and its surrounding area. A
preliminary assessment is designed to determine whether
a site poses little or no threat to human health and the
environment or, if it does pose a threat, whether the
threat requires further investigation.

Oxidant – A chemical that contains oxygen that is used
to change another chemical compound’s properties
through oxidation. It can react and destroy contaminants
in place. Examples include ozone, persulfates, and
hydrogen peroxide.

Prince George’s County Health Department – The
county organization that assures that activities conducted
by Joint Base Andrews within Prince George’s County
are compliant with the county’s health and
environmental ordinances.

Oxidation – A chemical reaction in which oxygen is
added to an element or compound, changing the element
or compound’s chemical properties.

Proposed Plan – A public participation requirement of
CERCLA and the NCP, in which the lead agency
summarizes and presents to the public the preferred
cleanup strategy and rationale. The Proposed Plan also
summarizes the alternatives presented in the detailed
analysis of the feasibility study. The Proposed Plan may
be prepared either as a fact sheet or as a separate
document. In either case, it must actively solicit public
review and comment on all alternatives under
consideration.

Organism – Any form of animal or plant life.

Oxygen – A chemical element that is an important part
of the atmosphere and is necessary to sustain most life
on earth. Oxygen is chemically reactive and is very
abundant in rocks and in living organisms because it is a
major component in water (H2O).
Oxygen releasing compound – a compound containing
peroxide that supplies oxygen to the subsurface to aid
bacteria in degrading petroleum chemicals (benzene).

Public comment period – A time for the public to
review and comment on various documents and actions
taken by Joint Base Andrews and regulatory agencies.
A 30-day comment period is required by Title 40 Code
of Federal Regulations Section 300.430(f)(3)(C) to
provide a sufficient opportunity for community members
to review the administrative record file and comment on
the Proposed Plan.

Peroxide – a compound containing two oxygen atoms
bonded together in its molecule.
pH buffer – pH is a measure of the concentration of
hydrogen ion in solution, and is used to determine the
acidity (pH less than 7) or alkalinity (pH greater than 7)
of a solution. Groundwater with pH between 5 and 9 is
optimal for biodegradation of contaminants; bioactivity
is usually limited outside this pH range. A pH buffer is
a solution that helps to maintain a balance in alkaline
(base)/acidity levels and to keep the pH of a solution
constant.

Pump and treat – A common technology for
groundwater remediation. Contaminated groundwater is
extracted from wells by pumping, and the contaminated
groundwater is treated or removed at an aboveground
treatment plant.
Reasonable maximum exposure – The highest level of
human exposure to a contaminant that is reasonably
expected to occur.

Plume – A relatively concentrated area of contaminants
spreading in the air or groundwater.
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Silt – Finely divided particles of soil or rock, often
carried in cloudy suspension in water and eventually
deposited as sediment. It is smaller than sand particles
but larger than clay particles.

Record of Decision – An official public document that
explains which cleanup alternative(s) will be
implemented at National Priorities List sites. The
Record of Decision is based on information and
technical analysis generated during the remedial
investigation and feasibility study and considers public
comments and community concerns. The Record of
Decision explains the remedy selection process and is
issued by Joint Base Andrews in consultation with the
EPA, the state, and local regulatory agencies, following
the public comment period.

Site inspection – A site inspection follows a preliminary
assessment. Investigators collect environmental and
waste samples to determine what hazardous substances
are present at a site. A site inspection determines if
these substances are being released to the environment
and could pose a threat to human health.
Sodium persulfate – White, colorless crystals in
powder form. Persulfate is a strong oxidizer that is
irritating to the eyes, lungs, and skin. It can destroy
organic contaminants found in groundwater and soil
through powerful yet controlled chemical reactions.

Remedial alternative – An option to clean up a
hazardous waste site.
Remedial investigation – A remedial investigation
involves data collection and site characterization
activities intended to identify the type and magnitude of
contamination present at a site. The remedial
investigation includes sampling, monitoring, and
gathering sufficient information to evaluate potential
risk to human health and the environment and determine
the necessity for remedial action.

Solvents – A liquid capable of dissolving or dispersing
another substance; a degreaser.
Source area – A specific area in which contaminants
are released.
Substrate – A material used by microorganisms for
growth or other purposes.

Remedial action – The response actions that stop or
substantially reduce a release or threatened release of
hazardous substances.

Superfund – The program operated under the authority
of CERCLA, as amended, that funds and carries out
EPA solid waste, emergency, and long-term removal
and remedial activities. These activities include
investigating sites for inclusion on the National
Priorities List, determining their priority, and conducting
and/or supervising the cleanup and other remedial
actions.

Remedial action objectives – Site-specific objectives
developed based on an evaluation of the potential risks
to public health and to the environment. The future
protection of environmental resources and the means of
minimizing long-term disruption to existing facility
operations also are considered.

Sustainable – Capable of being continued with minimal
long-term effect on the environment or future
generations.

Responsiveness summary – A summary of oral and
written public comments received by the lead agency
during a comment period and its responses to these
comments. The responsiveness summary is an
important part of the Record of Decision, highlighting
community concerns for decision-makers.

Title 40 Code of Federal Regulations – Title 40 is the
United States law for protection of the environment.
Part 300 of Title 40 is known as the National Oil and
Hazardous Substances Pollution Contingency Plan.

Risk assessment – An evaluation and estimation of the
current and future potential for adverse human health or
environmental effects resulting from exposure to
contaminants.

Total present worth – The total present worth assumes
that the amount of money required for an action is
invested today and the money accumulates interest over
the time required to implement the action. Because the
total present worth takes into consideration the interest
rate and timeframe of each action, alternatives with
longer life spans can have lower present worth costs
than alternatives with shorter life spans.

Risk-based screening levels – Concentration levels for
contaminants determined by EPA to be protective for
humans over a lifetime. These concentrations are
determined using chemical toxicity data and information
concerning exposure of the chemicals to humans.

Toxicity – The quality or strength of a substance being
poisonous or harmful to plant, animal, or human life.

Sampling/samples – A sample is a portion, piece, or
segment that is representative of a whole thing, group, or
species. Sampling is the act of collecting a sample.

Trichloroethene (TCE) – A solvent, also referred to as
trichloroethylene, which is used to remove grease and
dirt from metal parts. The chemical formula of TCE is
C2HCl3.

Sediment – Sediment is topsoil, sand, and minerals
washed from the land into water, usually after rain or
snow melt. Sediment collects in the bottom of creeks,
rivers, reservoirs, and harbors.
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Unacceptable risk – There is risk involved in many
areas of life. Environmental risk means a potential for
harm to human health and/or the environment.
Unacceptable risk means that the potential for harm is
too high.
Upland Deposits – A geologic formation, consisting of
variable discontinuous layers of gravel, sand, silt, and
clay that underlie the site. The formation can be found
from 1 foot to 41 feet below ground surface within the
site boundaries. Groundwater can be found within this
formation at depths ranging from 8 to 23 feet below
ground surface.
Vapor intrusion – Migration of volatile chemical
vapors from contaminated groundwater or soil into an
overlying building.
Vinyl chloride – A formation when some chlorinated
volatile organic compounds (i.e., TCE, cis-1,2dichloroethene) are broken down. Health risks from
exposure to high concentrations of vinyl chloride
include liver and nerve damage; immune reactions; and
liver, lung, and brain cancer.
Volatile organic compounds – A general term for
organic compounds capable of a high degree of
vaporization or evaporation at standard temperature and
pressure (20°C and 1 atmosphere). These potentially
toxic chemicals are used as solvents, degreasers, paint
thinners, and fuels. PCE, TCE, cis-1,2-dichlorethene,
and vinyl chloride are volatile organic compounds.
Volatilize/volatilization – The process of changing or
causing to change from a liquid to a vapor (gas); the
process of evaporation.
Watershed – An area of land that drains into a
particular river, lake, bay, or other body of water. We all
live in a watershed: some are large (like the
Chesapeake), while others are small (like a stream or
creek).
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Proposed Remedial Action Plan for Spill Site 28
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Use This Space to Write Your Comments
Your input on the Proposed Plan is important to the United States Air
Force. Comments provided by the public are valuable in helping us
select a final remedy for the site.
You may use the space below to write your comments to mail or fax.
Use additional paper if needed. Comments must be postmarked,
faxed, or e-mailed by midnight April 9, 2019. If you have any
questions about the public comment process, contact the 11th Wing
Public Affairs Office at usaf.jbanafw.afdw-11wg.mbx.communityengagement@mail.mil.

Name
Affiliation
Address
City, State, Zip

Mail your comments to:
11th Wing Public Affairs Office
William A. Jones III Building
1500 West Perimeter Road, Room 2330
Joint Base Andrews, MD 20762
Or e-mail your comments to:
usaf.jbanafw.afdw-11wg.mbx.communityengagement@mail.mil

Spill Site 28, Joint Base Andrews Naval Air Facility Washington, Camp Springs, Maryland
Comment Sheet
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