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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Old O-Field Source Area, Edgewood Area, U.S. Army Aberdeen Proving Ground, Maryland.
STATENENT OF BASIS AND PURPOSE

This decision document presents a selected interim remedial action for the Old O-Field Source
Area, which is Oparable Unit 2 (OU2) of the O-Field Area at Aberdeen Proving Ground, MD. The selected
remedial action was chasen in accordance with the requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and to ths extent practicable, the National Oil and
Hazardous Substances Pollution Contingency Plan (40 CFR 300). This decision document explains the
factual basis for selecting the remedy for OU2 and the rationale for the final decision. The information
supporting this remedial action decision is contained in the Administrative Record for this site.

The State of Maryland Department of the Environmeht concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substancesv from the site, if not addressed by '
implementing the response actions selected in this Record of Decision (ROD), may present an imminent
and substantial endangen'nem to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

This operable unit is the second of four that are planned for the site. The first operable unit (OU1)
addresses the contaminated groundwater emanating from Old O-Field, and the remedy for QU1 is
currently under construction. This Record of Decision has been developed for Operable Unit 2 (QU2) of
the O-Fleld area. This remedy addresses the principal threat posed by the site, which is the potential for
an accidental release of chemicals into the air. The function of this opérable unit is to reduce the risk of
an accidental release of chemical warfare materials (CWM) from the site by minimizing the possibiiity of
a fire at the site, reducing the likelihood and potential effects of an unplanned detonation of ordnance,
and minimizing both the likelihood and the potential effects of evaporative release of CWM from a
subsurface release. The selected remedial action is an interim remedy, and will allow for continued
investigation into a more permanent remedy.

The major components of the selected remedy include:

. A Permeable Infiltration Unit (PIU) will be constructed on top of the site. The PIU will be
constructed principally of sand and other granular materials. Construction of the PIU will reduce
the threat of a release of CWM by covering the site with non-flammable materials, which will serve
to cut off the air flow to the surface of Old O-Field, stop erosion and stabilize the soil, provide a
blast-resistant fayer on top of the ordnancs, and provide a vapor barrier to reduce the emission
of CWM from an underground release,

¢ Anair monitoring system will be installed within the PIU to detect the presence of CWM within the
pore spaces of the sand.-

. A sprinkier system will be constructed on top of the PIU that will be capable of quickly spraying
water or other solutions on the PIU. If a CWM release is detected by the air monitoring system,
then the sprinkler system will be activated. The water sprayed onto the PIU will form a vapor
barrier within the sand to pmvem an air release of CWM and will also hasten the degradation ot
CWM.



. Treatability studies will be performed using the sprinkler system to apply water or other soiutions
to the PIU. The results of these studies will be used to evaluate the feasibiiity of enhanced
leaching of the contaminants from soil and buried containers to the groundwater. In addition, the
surface of the PIU will be monitored to evaluate the rate of subsidence of Old O-Field.

. The ability of the groundwater extraction and treatment system that is under construction for OU1
(contaminatec grounctwatar emanating frorn Old O-Field) to capture and treat the contamiriated
groundwater emanating from Old O-Field will be verified. In addition, the effectiveness of the
groundwater monitoring program to detect changes in the site hydrogeology and groundwater
chemistry will be verified.

The remedy specified herein will be one component of the overall remedy for the O-Field area,
This action will be consistent with any current or planned future remedial actions for the site to the exten;

practicable. :
STATUTORY DETERMINATIONS

This selected remedy is protective of human heaith and the environment, complies with Federal
and State requirements that are legally applicable or relevant and appropriate to this remedial action, and
is cost effective. Although this action is not intended to fully address the statutory mandate for
permanence and treatment to the maximum extent practicable, this interim action is in furtherance of that
- statutory mandate. Because this action does not constitute the final remedy for OU2, the statutory
preference for remedies that employ treatment that reduces toxicity, mobility, or volume as a principal
element, although partially addressed by this remedy, will be addressed more fully by the final response
action. Subsequent actions will address the threats posed by the conditions at the site to the maximum

extent practicable.

Because this action will result in hazardous substances remaining on-site above health-based
levels, a review will be conducted within five years after implementation of this remedy to ensure that the
remedy continues to provide adequate protection of human health and the environment. Because this
is an interim action, review of this site and of this remedy will continue as the Army and the U.S.
Environmental Protection Agency (EPA) continue to develop final remedial altemnatives for the O-Field area.
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1.0 SITE NAME, LOCATION, AND DESCRIPTION

The U.S. Army Aberdeen Proving Ground (APG) is a 72,516-acre installation located in
southeastern Baltimore County and southem Harford County, Maryland, on the western shore of the upper
Chegarcake Bay (Figure 1-1). The installation is bordered to the east and south by the Chesapeake Bay,
to the west by Gunpowder Faﬂs State Park, the Crane Power Plant and residential areas; and to the north
by the towns of Edgewood, Magnolia, Perryman, and Aberdeen. APG is divided into two areas by the
Bush River: the Edgewocd Area of APG lies to the west of the river and the Aberdeen Area hes to the

east.

The O-Field area is an area of approximately 259 acres located on the Gunpowder Neck peninsula
in the Edgewood Area (Figure 1-2). It is bordered on the north and east by Watson Creek, on the south
by H-Field, and on the west by the Gunpowder River. Watson Creek drains into the Gunpowder River
through a narrow culvert under Watson Creek Road. The Gunpowder River, in tum, drains into

Chesapeake Bay.

The O-Field area contains two (2) known disposal areas and one (1) suspected disposal area
(Figure 1-3). The northem disposal area is designated as Old O-Field, and this area was used for
disposal activities from the late 1930s to 1953. Old O-Field is located adjacent to Watson Creek and east
of Watson Creek Road. South of Old O-Field and east of Watson Creek Road is the second area, known
as New O-Field. New O-Field was used from.the mid-1950s to the early 1980s as a destruction and
disposal area. The suspected disposal area known as the *Pit Site® Is on the west side of Watson Creek
Road near the Gunpowder River. The *Pit Site* was reportedly used from the late 1930s to mid-1950s as
a disposal area.

Old O-Field is a 4.5-acre site that was used by the Army for the storage, handling, disposal, and
destruction of chemical warfare materials (CWM), decontaminating ‘chemicals, ordnance, laboratory
samples, and contaminated equipment. The site is located within a restricted area of APG, and access

to the site is strictly controlled. The site is surrounded by a chain-link fence, which is supplemented by
other physical security countermeasures, and is patroiled on a 24-hour basis.

Old O-Field is located on a local topographic high, approximately 15 feet above sea level. There
is approximately 4 to 6 feet of relief across Old O-Field. The terrain slopes toward the east, to Watson
Creek, and toward the west, to the Gunpowder River. The area around Old O-Field is wooded, and much
of the area around Watson Creek is a marsh. The groundwater underlying Old O-Field flows toward the
east and northeast, and discharges to Watson Creek.

At present, the construction of the Operable Unit 1 (OU1) groundwater extraction and treatment
system is underway, so workers are present at Firing Position 5 (located to the immediate northwest of
Old O-Field). In addition, workers are present at H-Fleld (south of New O-Field) and M-Field (north of Old
O-Field). Large numbers of civilian and military personnel work on the northem Gunpowder Neck and
within the industrial areas of Edgewood Area

The residential areas closest to Old O-Field lie approximately 2.7 miles north (on-post military
housing within the Edgewood Area of APG), 3 miles to the west (Graces Quarters, Maryland) and 4.5
miles to the north-northwest (Edgewood, Maryland, and Joppatowne, Maryland). in addition, Kent County,
Maryland, lies 6 miles wast of Old O-Field.
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

APG was established in 1917 as the Ordnance Proving Ground and was designated a formal
military post in 1919. Testing of ammunition and other equipment and operation of training schools began
at APG in 1918. Batween this ima and the onset of World War {l, activities at APG included research and
development and large-scale testing of a.wide variety of munitions, weapons, and other equipment.
immediately prior to and during World War |l, the pace of testing increased greatly. During the war,
personnal strength at APG exceeded 30,000. Simitar but smaller-scale increases in development and
testnng activities were experienced during the Korean and Vietnam conflicts.

APG's primary mission continues to be the testing and development of weapons, muniticns,
vehicles, and a wide variety of support equipment. Within the Edgewood Area, chemical warfare research,
development, and related activities have occurred. Specific activities at Edgewood have included
laboratory research, field testing of chemical munitions, pilot-scale manufacturing, and production-scale
chemical agent manufacturing.

Many areas of the Gunpowder Neck of the Edgewood Area have been used as impact areas for
the testing of ordnance; as such, ordnance have been tested and fired into various areas and there is the
potential for encountering unexploded ordnance (UXO) and/or intact or leaking liquid-filled rounds
deposited during testing and firing.- Disposal and testing activities have also taken place in areas along
the Gunpowder Neck. O-Field and J-Field were the major disposal areas (the disposal history of O-Field
is discussed in more detail below). Currently, testing of combat tracked vehicles occurs at H-Field (to the
south of O-Fieid), and testing of obscurants (e.g., smoke screens) takes place at M-Field (immediately
north of O-Field).

2.1 HISTORY OF OLD O-FIELD

Periodic disposal of waste materials at the O-Field area began before World War |l; the first
documented usage of Old O-Field occurred in May 1941 (Yon et al, 1978), although other records
suggest that disposal activities occurred in the late 1930s. Disposal consisted of placing the items in
excavated trenches and then covering the trenches with soil. Records indicate that some of the burial
trenches were 100 yards long, 10 feet deep, and 10 feet wide; however, most known tranches are much
shorter. The existence of 35 trenches is documented in the historical records (Yon et al., 1978). However,
inspection of survey notes and historical aerial photographs reveals that the trenches and pits are not
distinct. As disposal activities continued, trenches were created which appear to overiay and intersect
other trenches. Because of this, the total number of trenches and their locations is not known. The last
pit used for dispasal of materiais within Old O-Fleld was closed in June, 1953.

During the period of 1941 to 1949, tons of chemicalfiled/explosive-loaded munitions,
contaminated plant equipment, pipes, and tanks wers buried or placed on the ground surface in the area
of Old O-Field. Interviewed personnel stated that the area contained 55-gallon drums of mustard and
lewisite (blistering agents); items filled with chloroacetophenone, chioroacetophenona in chioroform (tear
agents), and adamsite (vomiting agent); munitions containing explosive charges; and munitions filled with
white phosphorus and other CWM.

During August 1948, the unioading and decontamination operations of the SS Francis L Lee, a
. Liberty ship containing mustard-filled German munitions captured during World War i, were conducted
at Edgewood Arsenal. The ship was anchored in the eastemn channel of the Chesapeake Bay between
Worton Point and Stoops Point. The material was then loaded onto barges and towed up the Bush River
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. to the Edgewood dock. Contaminated empty German bombs (formerly mustard-filled), contaminated
wood, and dunnage were placed at Old O-Field for disposal.

In June 1849, a spontaneous ignition occurred in one of the disposal pits at Old O-Field where
alarge variety of chemical-filled/explosive loaded munitions had been buried. As a result of this explosion,
a broad area was contaminated with CWM, and unaxploded ordnance was dispersed around the araz,
Immediately after this incident, an inspection was conducted by the Armed Services Explosive Safety
Board. A directive was issued calling for a thorough cleanup of the contaminated area. in November
1949, the responsibility for the disposal and cleanup operations at Old O-Field was given to the Command
of the Technical Escort Detachment at Edgewood Arsenal.

2.2 CLEANUP ACTIVITIES AT OLD O-FIELD
2.2.1 LTIC Dean Dickey's Affidavit

The source of the information conceming early cleanup activities at Old O-Field is a testimonial
prepared by LTC Dean Dickey (Yon et al., 1978), who was Officer-in-Charge of cleanup at Old O-Field,
and who later retumed to the Edgewood Area as Commander of the U.S Army Technical Escort Unit

(TEU).

Between September, 1949, and the early 1950s, LTC chkey's team performed a surface sweep
and clearanca of Old O-Field. The following activities were performed:

. Fuzes, bursters, and boosters were gathered, placed in drums, and detonated. The handling of
items and drums in Old O-Field was slowed down by the quantity of white phosphorus in the
ground, which ignites and burmns when exposed to air.

. Several hundred drums, mustard-filled rounds (including German mustard-filled 250-kg and 500-kg
rounds), and tear gas-filled rounds were recovered from the surface of Old O-Field. The mustard-
filled rounds and white phosphorus rounds were destroyed by placing them in a pit with lumber
and napalm and bumed.

. Old O-Field was also used for the dastruction of leaking mustard and lewisite one-ton containers.
The agent was destroyed by pouring it into flat steel pans and igniting it in the prasence of ime.

. During the recovery activities, the surface of Old O-Field was decontaminated by pouring
Decontaminating Agent Non-Corrosive (DANC, which contains approximately 95% 1,1,2,2-
tetrachioroethane) and lime (calcium hydroxide) on the field. Approximately 1,000 barreis of
DANC were used. Contaminated soil was then scooped up and put on top of Old O-Field. The
trees were decontaminated by placing TNT under cans of ime and detonating the cans to spread
the lime.

e  The Old O-Field pits and their contents were then bumed. Hundreds of gallons of fuel oil were
pumped into the pits. The entire fieid was then sprayed with fuel oli. Time fuzes were placed in
the pits. The pits and the entire area bumed for two days and numerous explosions occurred.
The date for this phasa of the cleanup is not given, but is presumed to havo occurrad during the
early 1950s.

. During these cleanup activities, a number of unplanned detonations occurred. These explosions
resulted (n the release of mustard to the surface of Qid O-Fleld and the surrounding trees and
surface water ‘bodias.
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Other portions of LTC Dickey's affidavit indicate that, although a large quantity of disposed
materials have been recovered from the surface of Old O-Field and some of the pits, a much iarger
quantity of munitions, bulk containers, and other items potentially remain buried at the site.

2.2.2 LL.S. Armv Technical Facort Uinlt Surface Sweeps of Old O-Fleld

From the late 168GCs (o the early 19703. the U.S. Anny Technical Escort Unit performed surface
sweeps of the area. A number of suspect CWM:-filled rounds were recovered trom Old O-Field, tempcrarily
stored in Conex containers at Old O-Field, and then transported and stored in the storage bunkers at N-

Field.

23 PRESENT CONDITION OF OLD O-FIELD

At present, Old O-Field Is heavily vegetated. Some of the trees have diameters as large as 8
inches and are more than 20 feet i height; this indicates that their tap roots probably extend through the
upper confining unit. Smaller bushes cover and obscure the remainder of the field. Small animals such
as foxes have been observed inside the fenced area. ,

The surface of the field is highly irregular; there are areas where deep subsidence has occurred.
This indicates that the trenches and pits are eroding and collapsing. Currently, the remains of four
trenches are visible in the field. A large number of ordnance items, drums, pipes, ammunition crates,
canisters, and miscellaneous scrap metal tems are visible on the surface of the field and within the open
trenches." :

in addition to the items present within the fenced area of Old O-Field, a large number of UXO
items were encountered outside of Old O-Field during the construction of access roads in support of the
Operable Unit 1 groundwater treatment system project. The presence of these items outside of Old O-
Field is most likely due to the *kick-out* of items during past detonation events and to past disposal
activities. These items pose a hazard to workers engaged in any project in the vicinity of Old O-Field, and
an accident involving these items may have an impact on Old O-Field, including the initiation of fires or
detonations. '

24 PREVIOUS INVESTIGATIONS

This section summarizes the resuts of the environmental studies that have been conducted at
Old O-Field. Because this ROD is focused on the source area of Old O-Field, existing groundwater and
surface water quality data are not presented in this summary,

2.4.1 Environmental Survey

An Environmental Survey of the Edgewood Area of APG was conducted in 1977 and 1978 by the
US. Amy Toxic and Hazardous Materials Agency (USATHAMA), now known as the U.S. Army
Environmental Center (AEC) (Nemeth et al, 1983), to determine # chemical contamination from past
operations was presenting a hazard to the off-post environment. Analysis of a groundwater sample
collected from a monitoring well located immediately east of Old O-Field contained arsenic, volatile organic
compounds (VOCs), and 1,4-dithiane (a thermal breakdown product of mustard) at concentrations above
1,000 ug/L; semi-volatile compounds were detected at lower levels. These resuits indicate that VOCs and
chemical agent degradation products are being released by Old O-Field into the groundwater.
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2.4.2 Records Review

A records review (Yon et al., 1978) used available documents and personnel interviews to
reconstruct a general history of site operations at O-Field. ‘The investigation found that Old O-Field
contained 35 disposal pits, and 3 additional pits exist on the west side of Watson Creek Road. A later
raview of historica! suivey notes showed that only on8 pit inay have been west of Watson Creek Roag,
whereas two of the suspected pits were within Old O-Field (Parks, 1986).

2.4.3 Surface Water Quality Study

The U.S. Ammy Environmental Hygiene Agency (AEHA) conducted a surface water quality and
biological study of Watson Creek and nearby creeks (U.S. Army Environmental Hygiene Agency, 1977).
Due to a lack of tidal flushing in Watson Creek, unusually high organic loading was detected.

2.4.4 Hydrogeoiogic Investiqation

In 1984, the U.S. Geological Survey (USGS) began a study to investigate the source, extent, and
possible migration of contaminants from the Old O-Field site. The final report by Vroblesky et al. (USGS,
1991) presents a preliminasy characterization of the contamination of the groundwater, surface water, and
bottom sediment in the O-Fleld area of APG, and describes the probable hydrologic and chemical effects
of relevant remedial actions on the groundwater at the site.

2.4.5 RCRA Facllity Assessment

In 1986, while the USGS study was ongoing, the U.S. Environmental Protection Agency (EPA)
issued a Resource Conservation and Recovery Act (RCRA) permit to APG to address Solid Waste
Management Units (SWMUs) with potential to release hazardous wastes to the environment. A RCRA
Facility Assessment (RFA) report by Nemeth (1989) documents historical activities at the Edgewood Area
of APG related to solid waste management, and identifles and describes SWMUs. One of the
recommendations of the repon is that consideration be given to additional investigative work addressing

the New O-Field area (Nemeth, 1989).

2.4.6 Focused Feaslbility Study of Old O-Field Source Removal Options

In 1987, the Army performed an engineering study for Old O-Field that addressed the feasibility

. of implementing source control (ICF Technology, 1987). This work was performed for the Environmental

Management Office of Aberdeen Proving Ground (now part of the Directorate of Safety, Health, and

Environment [DSHE]). The study identified remedial altemnatives that included source removal, in-place

destruction, and permanent isolation. More than a dozen remedial altematives ware evaluated in this

study; in addition, a variety of innovative excavation techniques were considered and screened. The
technologies evaluated as being potentially implementable and effective are the foliowing:

. In-situ vitrification of the entire mass of soil and materials contained within the limits of burial sites
at Old O-Fisld;

. Entombment of all wastes and hazardous materials at the site;

. Mechanical excavation, sorting, and disposal or treatment of hazardous items at the site using
remote-controlled equipment; and

«  Hydraulic excavation of wastes and munitions at the field.
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The following conclusions were reached about the condition of Old O-Field and the need for a source
control action such as would be accomplished by the above technologies:
~ » _ Based on the current state of understanding of Old O-Field, the total risk posed by the
site to human health and the environment is lower than the risks posed by any corrective
actior at the site that involves destruction or removal activitiss.

. There are significant short-term risks posed by implementation of any of the considered
technologies.
. None of the technoiogies considerea is sufficiently developed to allow immediate selection

and implementation at Old O-Fleld. Research, development, and proof-testing of the
technology would be required prior to implementation.

2.4.7 Olid O-Fileld Groundwater Treatment Remedy

A Focused Feasibility Study (FFS) was performed to evaluate remedial afternatives for the
groundwater (OU1) at Old O-Field (USATHAMA, 1990). As part of this study, aquifer tests were performed
to aid in designing a groundwater extraction system (USATHAMA, 1991b). Treatability tests were
conducted to evaluate the implemantability of various groundwater treatment technologies. A number of
promising technologies were tested at both the bench- and pilot-scale.

The data obtained from the treatability tests were used to select a preferred remedial technology.
Groundwater extraction and treatment using chemical precipitation for removal of the inorganic analytes
followed by ultraviolet oxidation for removal of the organic contaminants was selected as the proposed
remedial treatment technology (USATHAMA, 1991¢c). Treated groundwater will be discharged to the
Gunpowder River. Based on the results of the FFS, the aquifer tests, and the treatability studies, a
Proposed Plan was developed which addresses groundwater extraction and treatment for the Old O-Field
area (U.S. Department of the Army, 1891a). A Record of Decision which documents the remedy selection
was signed by the Army and U.S. EPA Region lil in September 1991 (U.S. Department of the Army,
1991b).

The Army then developed the Conceptual Design for the groundwater extraction, treatment, and
discharge system (USATHAMA, 1991d). Construction of the treatment plant is currently underway. Based
on data gathered after completion ot the Conceptual Design, air stripping and carbon adsorption units
have been added to the treatment train to provide greater flexibility in treating the organic compounds.
When completed, this system will intercept and treat the contaminated groundwater emanating from Old
O-Field. The purpose of the action is to prevent loading of contaminants into Watson Creek.

2.4.8 Groundwater and Surface wnof Sampling, Fall 1991

in November 1991, the Army collected groundwater samples from all existing monitoring wells.
Surface water samples were also collected from Watson Creek and the Gunpowder River. The purpose
of the investigation was to obtain information regarding ptesent levels of contamination for use in
completing the design of the OU1 treatment plant.

2.4.9 O-Fleld Area Remedial investiqgation/Feasibility Study

Presently, the Army is performing an RI/FS of the entire O-Field study area. The RI consists of
the installation of monitaring wells and the collection and analysis of samples from surface water,
sediment, groundwater, air, and soil. Extensive soil gas surveys and geophysical surveys were also
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performed. Surface soil samples were collected immediately outside the fence surrounding Old O-Field
(due to safety restrictions on DId O-Field, persannel were not allowed inside the fence).

Because the toxicity of the military-specific compounds i8 not well known, toxicity tests were
conducted to evaluate potential impacts to aquatic life. Macroinvertebrates were collected in sediment
in Watson Creek and the Gunpowder River and analyzed to evaiuate the potential for bioaccumutation
of contaminants, Further hydrogeologic investigation of the area has besn performed through aquifer
testing anc groundwater fiow modeling. Additional information concerning the RI/FS may be obtained
from the RI/FS Work Plan {USATHAMA, 1992) and the Phasa | Rl Report (APG, 1994a).

A Focused Feasibility Study for the Old O-Field Source Area was developed (APG, 1994b). This
report evaluated the risks posed by Old O-Field and the potentially applicable remedial technologies for
mitigating these risks. The Proposed Plan for the Old O-Field source area (APG, 1994c¢) and this Record
of Decision are based on the results of the Focused Feasibility Study report.
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3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

-

The Focused Feasibility Study Report and Proposed Plan for OU2 were released to the public in
June 1994. Both of these documents are available in the Administrative Record and the information
repositories maintained at the Harford Ccounty Library - Aberdeen Branch, Aberdeen, MD; Hasford County
Library - Edgewood Branch, Edgewood, MD; Washington College - Miller Library, Chestertown, MD; and,
Essex Community College Library, Baltimore, MD. The notice of availability of these documents was
published in the Aegis (Harford County) on June 22, 1994; the Baltimore Sun on June 26, 1994; the
Avenue (Baltimore County) on June 30, 1994; and the Kent County News on June 29, 1994.

The 45-day comment period was extended an additional 30 days based on a timely request. This
75-day public comment period was held from June 22, 1994 through September 5, 1994. In addition, a
public meeting was held on July 14, 1994, At this mesting, representatives from APG, EPA, and MDE
presented a summary of the site conditions and remedial alternatives under consideration. A response
to the comments received during this period is included in the Responsiveness Summary, which is part
of this Record of Decision.

This decision document presents the selected remedial action for OU2 of the Old O-Field area,
Aberdeen Proving Ground, Maryland. The remedy has been chosen in accordance with CERCLA, as
amended by SARA, and, to the extent practicable, the National Contingency Plan. In addition, this
decision incorporates the findings of the FFS, which evaluated the remedial alternatives for OU2. The
decision for this operable unit is based on the Administrative Record.



4.0 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

-

Past disposal operations at the Old O-Field area has led to contaminated soil and groundwater
at and near Old O-Field. The Army has decided to manage the environmental contamination in the
differant media at the Olc O.Field area in a phased approach. This saparation of environmental media
into Operable Units allows the U.S. Army to hegin remediation prior to full assessment of the O-Field area.
Section 300.430(a)(1)(ii) (A) ot the NCP, 40 CFR 430(a)(1)(ii)(A), provides that CERCLA NPL sites *should
generally be remediated in cperable units when early actions are necessary or appropriate t¢ achieve
significant risk reduction quickly, when phased analysis or response is necessary or appropriate given
the site or complexity of the site, or to expedite the completion of a total cleanup.® The Army’s phased
approach to O-Field is consistent with these objectives.

An Operable Unit (OU) is defined by the National Oil and Hazardous Substance Pollution
Contingency Plan (40 CFR 300.5) as a discrete action which is an incremental step toward comprehen-
sively mitigating site problems. The Operable Units for the O-Field area at APG have been defined as
follows:

Ou1: Contaminated groundwater beneath and immediately downgradient of the Oid O-Field
disposal trenches which has been contaminated from past disposal practices; '

QU2: Contaminant source area within the trenches at Old O-Field;
OU3: Contaminated surface water and sediment within Watson Creek; and
Ou4: Contaminated soil and groundwater at New O-Field.

The Army has aiready selected a remedy for OU1. The comtaminated groundwater is a potential
threat at this site because of the high levels of soivents and chemical agent degradation products
detected in groundwater samples collected downgradient of Old O-Field. Lower levels of explosives
compounds and toxic metals have also been detected in downgradient groundwater. This project is in
the construction phase and startup and operation of the groundwater extraction and treatment system
is scheduled to begin in December, 1994. OU3 and QU4 require additional investigations and will be
handled in separate actions.

This remedy for OU2 addresses the principal threat posed by the site, which is the potential for
an accidental release of CWM into the air. The function of this operable unit is to reducae the risk of an
accidental release of CWM from the site by minimizing the possibility of a fire at the site, reducing the
likelihood and effects of an unplanned dstonation of ordnance, and minimizing both the likelihood and -
the potential effects of evaporative release of CWM from a surface or subsurface spill. The primary CWM
at the site are believed to be mustard, phosgene, lewisite, and white phosphorus.

Access to the Old O-Fleld area is cumently restricted by a number of physical security
countermeasures. Institutional controls are in place to preciude the possibility of trespassers and
residential or industrial use of the area.

This interim remedial action will ellminate surface soil exposure pathways within the Old O-Field
area and reduce the threat of a catastrophic event due to an explosion and subsequent CWM releasa.
It will also allow for continued study and testing of approaches to reducing or eliminating the toxic
contaminants at the site. The finaj remedy will be selected after an appropriate technology is identified
or developed. The interim action will be consistent with future actions.
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5.0 SUMMARY OF SITE CHARACTERISTICS

This section provides a summary of the nature and extent of contamination at Old O-Field, a
discussion of potential routes of contaminant migration and routes of exposure, the population and
environmental areas that could be affected by a release at the site, and site-specific factors that may affect
ramedial actions at the sie.

5.1 CONTAMINANTS AT OLD O-FIELD

The available historical records concemning disposal and recovery of items at Old O-Field have
been evaluated to identify the types and quantities of chemical agents expected to be in place at Oid O-
Field. This information has been supplemented with data regarding the range of chemical agents
contained in ordnance during the time period in which disposal took place at Old O-Field.

Based on available historical information regarding disposal activities at Old O-Field, it is likely that
mustard is the predominant CWM at Old O-Field (Yon, 1994). Mustard was the most widely-deployed
chemical agent during World War ll, and historical records indicate that mustard was disposed at Old O-
Field both in ordnance and in bulk quantities. Phosgene (a choking agent) was also commonly used, and
historical records verify its disposal at Old O-Field. The disposal of lewisite, tear agents, and adamsite
(a vomiting agent) at Oid O-Field has also been documented.

There are no data to.indicate that nerve agent-filled ordnance were disposed at Old O-Fleld.
However, this does not rule out the possibility that nerve agents were disposed at Old O-Field in lab
containers or other non-ordnance containers.. Organophosphorus compounds have been detected in
groundwater downgradient of Old O-Fleld, indicating the presence of nerve agent-related materials; this
. may be due to disposal of waste sludge from a pilot plant, disposal of nerve agent simulants, or the
disposal of nerve agents. It is considered likely that the number of nerve agent-filled containers at Old
O-Field is very small because these items were produced at the Edgewood Area only for field testing, and
items which did not function in testing were routinely destroyed in place on the test ranges.

In addition to the above, it i3 believed that white phosphorus exists at Old O-Field both in
ordnance and other containers. Because white phosphorus spontaneously ignites and bums when
exposed to air, the presence of white phosphorus leads to an elevated risk of spontaneous fire at Old O-
Field, which may result in detonation or other types of release.

The primary non-CWM chemicals disposed or used at Old O-Field include DANC (principally
1,1,2,2-tetrachloroethane), lime, and fue! oil used in decontaminating activities.

5.2 POTENTIAL ROUTES OF CONTAMINANT MIGRATION AND ROUTES OF EXPOSURE

The analysis of groundwater samples collected from monitoring wells downgradient of Old O-Field
indicate that high levels of chemical agent degradation products and VOCs exist at these locations.
Lower levels of explosives compounds and toxic metals have also been detected in downgradient
groundwater. These results imply that the burled containers are leaking, and the contaminants are
percolating to the water table and migrating in groundwater toward Watson Creek.

The construction and operation of the groundwater extraction and treatment system (as part of

the QU1 remedy) will eliminate this pathway of contaminant transport by intercepting the contaminated
groundwater, treating it, and discharging the treated groundwater to the Gunpowder River.
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The types of CWM disgosed at Old O-Field hydrolyze readily when in contact with water, and the
hydrolysis products are far less toxic than the original compounds. Therefore, the leaking of CWM from
Old O-Field into the groundwater presents no threat to hurnan heaith.

The potential route of contaminant migration that poses the principal threat to human health and
the environment is an air releass of C'WM resu't-ng from fire, accidental detonation of urdriance, or
evaporative release.

5.3 POPULATION AND ENVIRONMENTAL AREAS THAT COULD BE AFFECTED BY THE
CONTAMINANTS AT THE SITE

The construction of the Operable Unit 1 (OU1) groundwater extraction and treatment system is
presantly underway, so workers are located at Firing Position 5 (immediately northwest of Old O-Field).
After construction is complete, full-time operators will be present at Firing Position S to operate the
treatment plant. These personnel will be within 100 yards of Old O-Field.

in addition, workers are present at H-Field (south of New O-Field) and M-Field (north of Old O-
Field). These workers are within 1/2 mile of Old O-Field. Large numbers of civilian and military personnel
work on the northern Gunpowder Neck and in the industrial areas of the Edgewood Area, which is within
2 miles ot Old O-Fleld

The residential areas closast to Old O-Field lie approximately 2.7 miles to the north (on-post
military housing within the Edgewood Area of APG), 3 miles to the west (Graces Quarters, Maryland) and
4.5 miles to the nonth-northwest (Edgewood, Maryland, and Joppatowne, Maryland). in addition, Kent
County, Maryland, lies 6 miles west of Old O-Field.

5.4  SITE-SPECIFIC FACTORS THAT MAY AFFECT REMEDIAL ACTIONS AT THE SITE

The existence of both live ordnance and CWM at Old O-Fleld presents serious safety and security
concermns. The protection of site workers and the community is of primary importance in this action.

. Qrdnance may be shock- or pressure-sensitive, 30 actions that involve handiing of ordr;ance and
direct contact with the field must be minimized and carefully planned. invasive actmties present
the risk of accidental detonation and/or evaporative release of CWM.

. White phosphorus is known to be present within Old O-Fleld. White phosphorus will bumn if
exposed to air. Therefore, clearing and grubbing of the Old O-Field surface should be minimized.

e ' Because the disposal and racovery activities have resulted in the creation of underground pits
and trenches which may overiap, the surface soil at Old O-Field is believed to be susceptible to
collapse. Trench collapse could result in the shearing or puncturing of ordnance or bulk
containers, and potential release of CWM. To prevent this, the weight placed on Oid O_Field
should be minimized and controlled to the extent possible.
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6.0 SUMMARY OF SITE RISKS

This section contains an evaluation of human health and environmental impacts associated with
contamination in the Old O-Field source area. The Old O-Field source area poses a challenge to risk-
based decision making because of the unconventional hazards at the site. The risks cannot be quantified
by stan7ard risk assessment tachriiques. Nanetheless, the existence of a iarge volume and large variety
of unexploded ordnance items, CWM in ordnance and bulk containers, and other items (contaminated
equipment and lab samples) pose potential risks to human health and the environment.

The hazard posed by a situation consists of a combination of the probability of an event occurring
and the effects of that event, as foliows:

Hazard = Probability X Effect

In other words, if an event is not likely to occur (small probability) but the potential effects are very large,
then that event may still dominate the total risk posed by the site. In this section, the following information
is presented and evaluated:

. Potential explosive risks associated with unexploded ordnance;
+  Potential risks posed by the CWM;

. Summary of risks.

6.1 EVALUATION OF EXPLOSIVE HAZARD AT OLD O-FIELD

The expected frequency and magnitude of a potential explosive event is evaluated in this section.
An explosive event consists of the unplanned detonation or buming of an explosive. The key factors that
may lead to an explosive event are shock/pressure, condition of the explosive, thermal effects, and time.

The historical data conceming Old O-Field include documentation of a number of explo-
sive/thermal events. In addition, it Is likely that a number of undocumented events have occurred, and
the explosive reaction of a small item of ardnance may go unnoticed. However, based on available data
and judgment conceming the stability of the field, it has been estimated that the expected frequency of
explosive events at Old O-Field is 1 to 3 events per ten-year period (APQ, 1994b).

6.2 EVALUATION OF CWM HAZARD AT OLD O-FIELD

Historical data regarding disposal and recovery activities at Old O-Field have been evaluated to
assess the relative amounts of CWM currently within Old O-Field. Because the data may be incomplets,
quantitative estimates cannot be derived with total accuracy. However, based on the Otd O-Field historical

_records and the Army records on testing and use of CWM-filled munitions, the following estimates on the
relative amounts of CWM at Old O-Field have been made:

B Approximately 90% of the CWM-filled ordnance and bulk containers at Old O-Field may
contain mustard;

- Between 5to 10% of the remainder of the CWM-filled ordnance and bulk containers may
contain phosgene;
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. The remainder of CWM-filled ardnance and bulk containers may contain lewisite and other
materials. These other materials may include cyanogen chloride, tear agents, and
adamsite.

. A conservative estimate for the potential number of nerve agent-filled ordnance is 0.3%
<f the total number of ordnarice iterns.

The majority of ordnance items have been buried for more than 40 years,

6.3  RISKS ASSOCIATED WITH ACUTE EXPOSURES TO CHEMICAL AGENTS RELEASED AS A
RESULT OF AN EXPLOSION OR SPILL

The history of Old O-Field Indicates that explosions and fires have occurred in the past. The
nature of the site indicates that, in the absence of site remediation, it is likely that explosions or firas may
occur in the future. Furthermore, the potential presence of CWM in ordnance and bulk containers poses
the possible hazard of a release of chemncal agents to the atmosphere with resulting airborne migration
to nearby areas.

Becausae of the large numbaer of uncertainties conceming the quantity, condition, and location of
ordnance within Old O-Field, definitive statements regarding the effect that fires and explosions wouid
have on human health and the environment cannot be made. However, a qualitative assessment of the
CWM hazards posed by the field in the event of a fire or explosive release was performed.

if a release occurs, individuals working at the nearby fields (H-Field, M-Field, and New O-Field)
would be the most likely receptors. However, human populations in areas considered relatively remote
to Old O-Field could potentially be exposed to a vapor cloud. These populations include the following:

. Workers on the Guhpowder Neck and nearby ranges;

. Personne! working within the industrial areas of Edgewood Area and civilians and troops
housed at Edgewood Area;
. People involved in commercial or recreational fishing or boating activities on the

Gunpowder River or Upper Chesapeake Bay; and .
. People living off-post near Graces Quarters and the towns of Edgewood and Magnolia.

The magnitude and duration of exposures depend on the specific situation (e.g., type of release,
amount of agent released, type ot agem, wind speed and direction, and weather conditions). However,
even under warst-case weather conditions, the effects of a release at Qld O-Field would most likely not
be detected in areas beyond H-Fleld and M-Field. The more remote off-site locations would not be
affected by an explosion or fire event at Old O-Field uniess a large quantity of CWM-filled rounds detonate
under stable weather conditions, which is highly unlikely.

Even though the likelihood that an explosion or fire would cause adverse human héalth effects
in off-site communities is small, the hazards posed to on-site workers and the environment may be
significant.
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6.4 SUMMARY OF HAZARDS POSED BY OLD O-FIELD

The contaminant transport pathway that poses the highest risk to human health and the
environment consists of a release of CWM as the result of fire or explosion. The probability of such an
gvert ic 'ow but notinsignificant, and the kistory of Ol¢ O-Fieid inciudes a inumber of unpiained expiosion
and fire events. In addition, the potential resuits of a catastrophic. event are of such a high magnitude
that the possible consequences must be addressed.

The presence of both CWM and ordnance presents the possibility of an explosion with ensuing
dispersal of toxic chemicals into the atmosphere. This possibility poses high risks to nearby populations
and ecosystems. From numerous discussions with experts knowledgeable about the condition of Oid Q-
Field, the following are potential causes of an explosion at Old O-Field:

* Fire. The exposed rounds on the surface and/or rounds which are just below the surface may
detonate if subjected to fire. Because Old O-Field is heavily vegetated and there is a substantial
amount of organic detritus on the ground, & is expected that Old O-Field will burn vigorously and
that a fire started on any side could consume the field. Although the field is surrounded by a
road, the gap (approximately 12 feet on the north, east, and south sides) may not be enough to
stop a brush fire. The proximity of Old O-Field to H-Field, where active testing of combat tracked
vehicles occurs and where brush fires occasionally are started accidentally, increases the
possibility of a fire. The recent addition of a narrow access road along the perimeter of the
existing road most likely will not significantly reduce the spread of a fire because in many places,
there is no gap between the branches of trees on opposite sides of the road. In addition to the
possibility that a fire may start outside the field, it is also possible that a fire could start inside the
field. This is due to the presence of white phosphorus and other incendiary materials. When
exposed to air (e.g., during trench collapse or soil shifting), white phosphorus will spontaneously
ignite. Recent observations suggest that items continue to be exposed through erosion, frost
heave, or other mechanisms. The most likely stimulus for explosive release or rupture would be
from fires. .

» Shock or pressure. Fuzes and initiating devices are far more sensitive to shock or pressure
than high explosives. The stockpile configuration of many ordnance items was with a burster and
point-detonation fuze. While most of these fuzes would be unammed, it is possible that a small
number of items in Old O-Field have been armed by forces such as historical detonations. Any
item with an armed fuze would be very hazardous and sensitive to shock and pressure. In
" addition, LTC Dickey reported that some of the Japanese munitions originally disposed at Old O-
Field used picric acid as bursters. When the picric acid deteriorates into picrate salts, they are
shock sensitive. LTC Dickey also reported that there were many metal boxes filled with fuzes; one
was accidentally dropped and detonated as a result of the shock from impact with the ground.

 Ordnance Exposure. The processes of erosion, corrosion, and waste settling has resulted in
the formation of voids and the structural weakening of portions of the buried waste volume. With
continual action of these processes, there will be collapse of material into voids and set-
tling/consolidation of wastes. Erosional holes to the surface may form, exposing white
phosphorus ordnance to oxygen and providing a pathway for CWM vapor release, It is also
possible that movement of wastes and soil may result in impact, shearing, and crushing of the
buried items, which may result in release of CWM from corrosion-weakened items and which
could initiate detonation of ordnance items that are sensitive; however, this initiation source is less
likely than the thermal ignition hazard. The other possible causes of ordnance exposure at the
surface are the following: '



» Honeycombing of trenches. The historical aerial photographs show that as available
space became more scarce at Old O-Field, the trenches began to overlap, This would
result in very unstable soil conditions.

* Density differences. The difference in densities between some types of ordnance and
soi! sometimes 2llows munitinns o wark their way up through the sail, resuiting in
eventual exposure to the atmosphere.

* Presence of animals. if animals are burrowing through the soil or are allowead to run
on top of the filled trenches, their movement may cause the soil to shift.

« Frost/thaw cycles may aid in trench erosion and the mchbilization and movement ~f
munitions to the surface.

- Time. The historical records indicate that numerous surface clearance activities have
taken place at Old O-Field. However, as documented by the recent surface survey of Old
O-Field (Section 2.3), a number of ordnance tems are now exposed at the surface of the
site due to erosion and trench collapse. As more items become exposed to the air, the
threat of white phosphorus-initiated fire and the possible consequences of a fire initiated
by any source may be heightened.

Actual or threatened releases of hazardous substances frorri this site, if not addressed by
implementing the response action selected in this ROD, may present an imminent and substantial
" endangerment to public health, welfare or the environment.



7.0 DESCRIPTION OF ALTERNATIVES

During the technology screening conducted as part of the Focused Feasibility Study (APG,
1994b), applicable remedial technologies were identified, evaluated, and assembled into remedial
altemnatives. These remedial alternatives address the foliowing general response actions:

. No Action;

. Limited Action;

. Containmant (two alternatives); and
. Permeable Infiltration Unit (P1U).

This section describes the afternatives that were considered for remediating OU2.

71 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

As required by the NCP, the selected alternative must be in compliance with ail applicable or
relevant and appropriate requirements (ARARs). ARARs are the cleanup standards, standards of control,
and other substantive environmental requirements, criteria, or limitations promulgated under Federal or
State law that specifically addresses a hazardous substance, poliutant, contaminant, remedial action,
location, or other circumstance of a Superfund site. _

Chemical-specific ARARS include State of Maryland standards for air releases of hazardous
substances, including some substances which can potentially be emitted from Old O-Field. The Stats of
Maryland also has requirements for particulate emissions in air and the discharge of organic and inorganic
analytes to surface water. _

Capping involves covering a site to reduce direct human and animal exposure to contaminants
and to minimize infilttration of precipitation and subsequent vertical migration. Federal and State
regulations set standards for cap requirements when a landfill is permanently closed. These standards
would apply to any final remedy in which buried materials are allowed to remain at the site, but would not
apply to an interim remedy. ‘

7.2  ALTERNATIVE A: NO ACTION

Under this alternative, no action would be taken to address the source of contamination at Old
O-Field. The No Action alemnative is intended to serve as a baseline with which to compare the risk
reduction effectiveness of the other alternatives that are under consideration. Continued maintenance of
existing institutional controls (access restricted by the existing fence system and other institutional
controls) are not assumed under this alternative. The land-use condition assumed under the No Action
scenario includes unrestricted land use. Because Olid O-Field contains munitions, chemical agents,
chemicals associated with decontamination activities, and other hazardous materials, the risks associated
with the unrestricted land use scenario is unacceptably high. Over a long period of time, the chemical
‘concentrations in the soil may decline due to natural biodegradation, hydrolysis, and leaching, but the
site will still pose risks due to UXO and chemical contamination.

The No Action alternative would not involve active treatment or containmeant. Therefore, there

would be no reduction in toxicity, mobility, or volume of contaminants at Old O-Field. There would be no
implementation time or cost associated with the No Action altemative because no additional remedial
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activities would be implemented at the site. Because of the likelihood of an eventual air release of CWM
or other air pollutants, this attemative would not comply with chemical-specific ARARs,

-

7.3 ALTERNATIVE 8: LIMITED ACTION

The Limited Actiqn alternative would continue the current restrictions at the site, and would include
impiementation of the following actions:

Institutional restrictions;

Maintenance of existing physical security countermeasures;
Public education programs; and

Continued monitoring of site conditions and five-year reviews.

Institutional controls include access restrictions, deed restrictions, and land use restrictions.
Access restrictions include long-term maintenance of the existing fence system, use of supplemental
physical security countermeasures, and regulations and enforcement to prevent trespassing. Deed and
land use restrictions would limit the future uses at the site and require permits, qualified supervision, and
health and safety precautions for any activities conducted near Qld O-Field. Education programs would
be developed to inform workers and local residents of the potential site dangers. Five-year reviews are
required by the NCP at all sites where hazardous chemicals remain untreated. Such reviews would
analyze available monitoring data to make-a determination as to whether additional remedial actions or
_site controls would be required.

This altemative would provide a minimal reduction in human heaith risks beyond the risks posed
by the baseline conditions (No Action) by limiting future use and development of the affected area through
written regulations. Limited Action would include na further actions to reduce or eliminate the source, or
to reduce migration. This alternative would be protective of human health and the environment only under
undisturbed site conditions. However, this alternative would not reduce the risk of a fire or explosive event
and would not be protective in the case of a fire or explosive event with associated air release of CWM.

The Limited Action altemative would not involve active treatment or containment. Therefore, thera
would be no reduction in toxicity, mobility, or volume of contaminants at Old O-Fisld. Because of the
likelihood of an eventual air release of CWM or other air poliutants, this atemative would not comply with
chemical-specific ARARS.

Because no measures to treat or contain the contaminated soil would be implemented, risks
would not be reduced beyond the current risks posed by the site. However, the chemical concentrations
in the soil may be reduced over many years by natural degradation mechanisms and the continued
operation of the groundwater treatment systam. The institutional controls proposed for this alternative
would not as effective as active engineering controis because these controls couid be ignored by
individuals unfamiliar with them; however, continued maintenance of the existing fance system and
warning signs may provide effective long-term control of human contact with soil contaminants and the
surface of the field. Although this altemative would prevent direct contact with the site, it would not
mitigate potential impacts of air.releases from the site. Because air raleases are a possibiltty, the long-
term effectiveness of the Limited Action altemative is uncertain.

. Aslde from the natural attenuation dlscussed above, there would be no further reduction in the
toxicity, mobility, or volume of the contaminant source at Old O-Field becauss removal and/or treatment
of contaminated materials are not components of this altemative. Mobility of contaminants in bulk or in
soil at Old O-Fleld is uncertain and uncontrolled under this altemative. The potential would remain for

72



spontaneous white phosphorus ignition or UXO detonation with resulting release of contaminants from
the site. _

In addition, because the surface of Old O-Field would not be covered under the Limited Action
aternative, animal intrusion may occur with the potential for the collapse of trenches or the exposure of
whit2 phesphorus.

Most components of Altemative B have been implemented and are being maintained at the site.
Institutional controls and other provisions of this alternative would likely be effective in minimizing shont-
term risks. However, given the unpredictable nature of the site, and its past history of spontaneous
detonations, this is not certain. Exposures to airbome contaminants could occur i there is a detonation

or fire at the site.

All components of Altemative B are feasible and easily implemented. All necessary equipment
and materials required for implementation of this alternative are readily available. Administrative
implementation of this alternative would require coordination between APG, the State of Maryland, and
the EPA to ensure continuity of the long-term management and monitoring of the site.

The cost estimate for this altemative is based on the assumption that groundwater and surface
water monitoring at O-Field will be performed as parnt of the OU1 groundwater remediation and the
ongoing Rl for O-Field. Capital costs are estimated to be $690,000, and annual O&M costs are $180,000.
Total present worth costs for this alternative based on a 30 year (5% discount rate) implementation period
are $2,168,000. Maintenance of the existing fence system is included In the annual operating cost for this
aiternative. Contingencies associatad with the alternative would ba minimal because the atternative does
not include any treatment or design components. Costs could be affected significantly i periodic
groundwater or surface water monitoring is included in this atemnative.

7.4  ALTERNATIVE C: PERMEABLE INFILTRATION UNIT (PiU)

Under this alternative, the surface of Old O-Field would be overlain with materials that would
reduce releases due to fires or explosions, but would be permeable to water, The layer would be
designed to allow infiltration of water or the application of solutions through the wastes, thus allowing
further testing of processes to treat the soil and wastes. This alternative would work in conjunction with
the downgradient groundwater treatment system to promote leaching of contaminants and produce an
ultimate reduction in the volume of the wastes.

The PIU would be constructed using sand or other granular materials to reduce the risks from
vapor emission caused by fire or explosions, and to act as a barrier between ordnance, wastes, and
contaminated soil and the surface environment. A permeable layer of moderate thickness wouid attenuate
the effects from exploding munitions and reduce CWM emissions from the burial pits and trenches. in
addition, the layer would tend to flow and fill in gaps i an explosion or collapse of a trench occurs, so
repair of the PIU wouid be simpier than repair of other types of covers. The buried materials would be
insulated from the effects of surface fires by the sand or other granular material. In addition, the
possibility that exposed white phosphorus would serve as an ignition source would be reduced by’
isolating the wastes from air comact. .

Sandor other mmaral—based granular materials would provide resistance tofire/explosive releases,
and the layer design would include erosion control layers to prevent wind and water erosion. The
permeable structure would not lower the water table and would keep the subsurtace moist, which would
reduce the possibility of igniting buried white phosphorus. A
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Other components of this altemative include:

J An air monitoring systém would be installed within the PIU to detect the presencé of CWM within
the pore spaces of the sand.

= A sprinkler system wculd be canstiucted ca top of the PIU that wouid be capabie of quickly
spraying water or other solutions on the PIU. If a CWM release is detected by the air monitoring
system, then the sprinkler system would be activated. The water sprayed onto the PIU would
form a vapor barrier within the sand to prevent an air release of CWM and would also hasten the
hydrolysis of CWM.

. Treatability studies would be performed using the sprinkler system to apply water or other
solutions to the PIU. The results of these studies would be used to evaluate the feasibility of
enhanced leaching of the' contaminants from soil and buried containers to the groundwater. In
addition, the surface of the PIU wouid be monitored to evaluate the rate of subsidence of Old O-

Field.

» The ability of the groundwater extraction and treatment system that is under construction for QU1
(contaminated groundwater emanating from Old O-Field) to capture and treat the contaminated
groundwatar emanating from Old O-Field would be verified. In addition, the effectivaness of the
groundwater monitoring program to detect changes in the site hydrogeology and groundwater
chemistry would be verified.

' The chemical-specific ARARs that apply to this remedial action are surtace water criteria and air
poilution standards. The quality of surface water in Watson Creek and the Gunpowder River would be
protected during the construction of this altemative by implementing proper runoff controls and sediment
and erosion contral measures. Alrbome emission of particulates during the PIU construction would be
managed by contrcliing the moisture content of the sand and gravel. However, there could be a potential
for releases of chemical agents and other contaminants from Old O-Field during implementation.
Although all pertinent air monitoring requirements would be met and all measures for preventing such
releases would be taken, the unpredictable nature of the site does not allow certainties in estimating

.effects of placing the PIU on Old O-Field.

The PIU would comply with ARARS after implementation. Runoff and erosion from the site would
be controlled, thereby protecting nearby surface water quality. ARARs goveming atmospheric release of
contaminants (especially agents) would be met through the use of an integral air monitoring system
combined with emergency response capability (i.e., the sprinkler system) to detect and minimize potential
agent releases to the atmosphere.

Implementation of this option would take approximately 12 to 18 months for the design phase and
approximately 24 months for the construction phase. These time estimates include regulatory review of

the design.

ThetotalcapctaloostsforinstanaﬂondmePIU (assuming construction as stated) is estimated
at $11,041,000. The total annual costs are estimated at $269,000, and the total present worth of these
costs, calculated with a 5% discount rate over a fifetime of 30 years, is $15,175,000. Earthen materiats,
such as sand and gravel, are expected to be brought on site rather than borrowed from eisewhere at

APG.
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7.5 ALTERNATIVE D: FOAM CAP

This alternative would stabilize the soil and prevent human and animal contact with munitions and
contaminated material buried in the disposal pits at Old O-Field by covering the field with spray-on foam,
sueh as a polymerizing uretnane foam. A pelysuifide coating could be sprayed on the top suriace of ine
foam to prevent degradation of the foam hy suntight. The low density of the foam would resutt in a
relatively sinall amount of pressure on the trenches and buried items. The foam surface would allow foot
traffic and light equipment with minimal pressure applied to the buried materials. This remedy could be
accomplished remotely, without excavation or soil compaction, thereby minimizing exposure of workers
to the field and the disturbance of the surface and subsurface soil. In addition, the foam cap would
prevent air from reaching the buried materials, thus reducing the fire hazard posed by ignition of
incendiary materials, such as white phosphorus. The principal drawback of the foam cap is that it would
provide little shrapnel resistance in the event of a detonation; however, the likelihood of an accidental
explosion or fire accurring is minimized by this aiternative.

This altemative would not by itself provide complete protection of human health and the
- environment. A foam cap would prevent vertical infiltration of water through the contaminated soil and
reduce release of vapors to the atmosphere. It is expected that this remedy would greatly reduce, but
not eliminate, the mass loading of contaminants into the aquifer. The foam cap would reduce the risks
of atmospheric releases of contaminants from the surface of Old O-Field by stabilizing the soil, preventing
human and animal access to the field, preventing air contact with the soil, and eliminating infittration of
stormwater through the contaminated soil. In addition, the cap would be constructed of a lightwelght
material which would reduce the risk of trench and/or thin-walled shell collapse.

Other componems of the foam cap alternative would include:
. Air monitoring within the foam/soil interface; and
. Stormwater runoff control. |

, Implementation of this remedy would prevent the release of CWM and other contaminants to the
atmosphere because of the low gas permeability of the cap material, except in the case of a detonation.
In this event, containment of the detonation and contaminant vapors would be doubtful because of the
likelihood that the foam cover would be breached. The risk, however, of accidental detonation of the
munitions would be reduced because the surface soil of the field would be stabilized and the flow of
oxygen to the surface of the field would be cut off. The risk of fire at the site wouid also be reduced, but
the effects of a subsurtace detonation are unknown. Construction and dlsposal of the cap would result
in the release of VOCs to the atmosphere '

The chemical-specific ARARS that apply to this remedial action are surface water criterta and air
pollution standards. The quality of surface water in Watson Creek and the Gunpowder River would be
protected during the implementation of this alternative by proper runoft control and implementation of
sediment and erosion control measures. Although all pertinent air monitoring requirements would be met
and all measures for preventing air releases would be taken, the unpredictable nature of the site does not
allow certainties in estimating effects of placing a cap on Old O-Field. Once the cap Is safely constructed,
it would ensure compliance with air quality ARARS by providing an impermeable boundary to vapor
transport from the current surface of Old O-Field, and prevem any contaminated surface runoff to nearby
surface water.

If properly maintained, this option would provide long-term soil stabilization and reduction of
contaminant mobility. Maintenance would consist of inspecting and periodically repairing the foam layer,
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maintaining the perimeter fence system, and continued use of the groundwater extraction and treatment
facility. - - .

Implementation of this option would take approximately 12 to 18 months for the design phase and
48 months for the construction phasa.

For the installation of the foam cap, the costs were estimated considering the use of remotely
operated, roootic equipment. The total capital costs are estimated to be $18,421,000, and the total annual
cnsts are estimated at $275,000. With a 5% discount rate, the present worth of total capital and annual
costs is $22,647,000.

7.6 ALTERNATIVE E: MULTI-MEDIA CAP

This remedy would consist of the construction of a multi-media cap to cover the surface of Oid
O-Field. The highly-engineered cap structure would consist of several layers of crushed stone, synthetic
fabric sheets, a clay liner, a drainage layer, low-permeabiiity sail fill, and topsoil to support vegetation.
Construction of this cap would stabilize the soil and trenches; prevent stormwatar infiltration through the
source area; eliminate human and animal e\?ntact with the surface of the field; reduce the possibility of
a fire by cutting off oxygen to the current field surface; and reduce the likelihood and potential effects of
accidental detonation and evaporative release. To reduce the overall weight of the cap, a combination
of natural and synthetic materials may be used in cap construction. Construction methods would also
be tailored to minimize the disturbance of the field, aithough soil compaction would be needed to form

the upper topsoil layer.
. Other components of the multi-media cap altemnative include:
o An air monitoring system within the foundation layer; and
. Stormwater mnoff control and drainage control;

The relatively large weight of this cap would pose a safety concemn. Because of the instability of
the trenches and the presence of thin-walled munitions and containers within the landfill, it is possible that
cap construction would cause collapse of trenches or buried drums within the field. This event, should
it occur, could possibly result in shell rupture and release of its contents or may resutt in the triggering
of a pressure-sensitive fuse and detonation of the round. The use of heavy earthmoving equipment on
the field may compound this risk. Howaever, if the cap can be constructed without an incident, then it
should be capable of providing the desired protection.

The chemical-specific ARARs.that apply to this remedial action are surface water criteria and air
pollution standards. The quality of surface water in Watson Creek and the Gunpowder River wouid be
protected during the implementation of this altemative by proper runoff control and implementation of
sediment and ercsion control measures. The air emission of particulates during cap construction would
be managed by controlling the moisture content of the muiti-media cap construction materials. However,
potential releases of chemical agents and other contaminants from Old O-Field during implementation may
not be prevented. Although all pertinent air monitoring requirements would be met and all measures for
preventing such releases will be taken, the unpredictable naturQ of the site does.not allow certainties in
estimating the potential releases and effects of constructing a multi-media. cap on Old O-Field. Agent
releases to air would be controlled except in the case of detonation ar subsidence in which the cap is

breached.
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It properly maintained, this option would provide long-term soil stabilization and reduction of
contaminant mobility. Maintenance would consist of mowing and repairing the topsoil, maintaining the
existing fence system, and continued use of the groundwater extraction and treatment facility.
Additionally, subsidence caused by settlements in the landfill would be addressed. If the impermeable
layers of the cap are breached by ground motions caused by subsidence, the cap would require repair.
In this case. contaminants may be raleased to the air. Effective repair ic uncertain and weuld subjsct

workers to additional risks. - 3

imnlementation of this option would take approximately 12 to 18 moriths for the design phass and
24 months for the construction phase.

if the cap is completed, additional actions, such as maintaining erosion control, or perindic
maintenance of the vegetative cover, would not be difficult to implement, although repairing the muttiple
layers may- be difficult if the cap is breached by subsidence or detonation. Periodic monitoring and
maintenance would includa visual inspection of the entire cap to ensure it Is intact, and that erosion
controls are functioning properly. Growth of grasses and other vegetation on the top layer of the cap
must be controlled to prevent deep roct growth, which could compromise the cap effectiveness.

The total capital cost for installation of the cap, assuming construction as stated, is estimated at
$11,215,000. The total annual O&M costs are estimated at $460,000. The total present worth of capital
and annual O&M costs are estimated at $18,285,000, calculated over 30 years at a discount rate of 5%.
Earthen materials, such as sand and gravel, are expected to be brought on site rather than borrowed from
elsewhers at APG.
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8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

This section evaluates and compares each of the alternatives described in Section 7.0 with
respect to nine criteria used to assess remedial altematives as outlined in Section 300.430(e) of the NCP.
Each of the nine criteria are briefly described below. All of the alternatives were evaluated for their ability
to meet the threshold criteria of protecticn of human health anid the environment and compliance with
ARARs. The alternatives meet the other criteria to varying degrees. To aid in identifying and assessing
relative strengths and weaknesses of the remedial alternatives, this section provides a comparative
aralysis of altematives. As previously discussed, tho alternatives are as follows:

Alternative A, No Action

Alternative B, Limited Action

Alternative C, Permeable Infiltration Unit
Alternative D, Construction of Foam Cap
Altemative E, Construction of Multi-Media Cap

These five alternatives are compared to highlight the differences between the alternatives and to identify
trade-offs in meeting the criteria.

8.1 NINE EVALUATION CRITERIA

Section 300.430(e) of the NCP lists nine criteria by which each remedial alternative must be
assessed. The acceptabilty or performance of each alternative against the criteria is evaluated
individually so that relative strengths and weaknesses may be identified,

The detailed criteria are briefly defined as follows:

. Overall Protection of Human Health and the Environment is used to denote whether
aremedy provides adequate protection against harmful effects and describes how human
heaith or environmental risks are eliminated, reduced, or controlled through treatment,
engineering controls, or institutional controls.

e  Compliance with ARARs addresses whether a remedy will meet all of the apblicab(e or
relevant and appropriate requirements of Federal and State environmental statutes or
provides a basis for invoking a waiver. : ’

. . Long-term Effectiveness and Performance refers to the magnitude of residual risk and
the ability of a remedy to maintain reliable protection ot human health and the.
environment, over time, once clean-up goals have been met.

. Reduction of Toxiclty, Mobiiity, or Volume through Treatment is the anticipated
performance of the remedial actions as employed for each altemative.

. Short-term Effectiveness refers to the speed with which the remedy achieves protection,
as well as the remedy’s potential to create adverse impacts on human health and the
environment that may result during the construction and implementation period.

o Implementabillity is the technical and administrative feasibility of a remedy, including the
availability of materials and services needed to implement the chosen solution.

. Cost includes both capital and operation and maintenance costs.
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. State Acceptance indicates whether, based on its review of the FS Report and Proposed
Plan, the State concurs with, opposes, or has no comment on the preferred altemnative.

. Community Acceptance assesses the public comments received on the FS Report and
the Proposed Plan for the Operable Unit. '

The NCP (Section 300.430(f)) states that the first two criteria, protection of human health and the
environment and compliance with ARARs, are the ‘threshold criteria® which must be met by the selected
remedial action. The next five criteria are the “primary talancing criteria’, and the trade-offs within this
group must be weighed. The preferred alternative is that alternative which is protective of human health
and the environment, is ARAR-compliant, and provides the best combination of primary balancing criteria
attributes. The final two criteria, state and community acceptanca, are *modifying criteria® which are
evaluated following comments from the FS report and the Proposed Plan.

8.2 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative A, No Action, would allow for unrestricted future land use. For this alternative, no
actions would be taken to eliminate, reduce, or control exposures to hazardous materials and
contaminants. An unacceptably high level of risk would result. The threshold criterion of protection of
human health and the environment would not be achieved by Alternative A. '

Altemative B, Limited Action, would provide some protection from contaminants and hazards at
the site by maintaining a high level of physical security. These actions would continue to limit site access
and direct exposures. Alternative B would pose no additional risks during implementation because no
additional construction activities would be undertaken at the site. However, Altemnative B would not
prevent future releases due to fires, explosions, or even slow leakage from buried containers. Alternative
B would result in unacceptable human health and environmental risks to site workers and surrounding
populations if a release occurs. Therefore, Limited Action would not meet the thrashold criterion of
protection of human health and the environment.

implementation of Altemative C, Alternative D or Alternative E would reduce the potential for
release of vapors (CWM and other volatile contaminants) to the atmosphere. Any of these altemnatives
would prevent direct human and animal contact with Old O-Field, and reduce transpont of contaminants
in windblown dust or surface runoff. Alternatives D and E would make use of non-flammable or flame-
retardant materials and would cut off oxygen to the field, which would decrease the probability of fires.
Alternative C would reduce the probability of fires by minimizing the oxygen supply to bumable materials
and by maintaining a moist subsurface environment. Under all three of these alternatives, the risk ot
spontaneous ignition, as well as the effects of a fire, would be reduced. Erosion of the field surface would
also be reduced, These alternatives would result in some short-term risks during construction, but these
risks could be'minimized and controlied by selection of proper construction techniques during the concept
design phase. The overall long-term risks would be reduced. Both the extraction system and the
treatment system would be evaluated to ensure overall compliance with the groundwater treatment goals.

Altematives D and E include impermeable cover layers and would prevent vertical infiltration of
water through the contaminated soil . Either of these capping remedies would stop or reduce leaching
and reduce the transport of contaminants into the aquifer. However, the impermeable covers would lower
the water table beneath the field and could potentially interfere with operation of the groundwater
extraction system, ' :

Alternative C, the permeable infiltration unit, would enhance degradation and leaching of the
wastes. Short-term risks during construction could be controlled by properly selecting application
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methods during the concept design phase. The permeable layer would stabilize the existing surface of
the field and offer increased protection against fires and explosions. The iayer would allow infittration ot
precipitation and additional water provided by a sprinkler system. Saturation of the permeable layer would
reduce CWM vapor emissions. Treatment processes could be tested by adding chemical reagents to the
applied water. Continued or accelerated leaching of contaminants would occur, and the leachate would
ba ccllected by the grouncwater axtraction and treatment systain, Although somizwhat greater fow into
the extraction system would be expected, the groundwater treatment plant was designed with the reserve
capacty and backup systems to handle the greater ows and potentially higher concentrations of
centamirants.

, The self-healing properties of the sand is an advantage of Alternative C over Alternatives D and
E. Both Alternatives C and D would allow easier repair compared to Alternative D,

In addition, construction of Altemative C would allow greater flexibility in the overall remedial action
by aliowing for treatability studies to evaluate enhanced degradation of the wastes. Such studies would
be difficult or impossible under Alternatives D and E. Altemative C also allows monitoring and evaluation
of the rate of subsidence of the landfill.

Alternative D, the impermeable foam cap, would provide some protection of human health and
the environment, but would not provide the same level of protection against explosive releases as
Alternatives C or E. Construction of this cap would have relatively low short-term risks from explosive
hazards because it can be remotely installed. However, construction of the foam cap would release
ozone-depleting fluorocarbons and other air poliutants, The foam cap would contain vapors released by
leakage of wastes within the disposal site, but would offer lm!e protection against an explosive event below
the cap or a large fire.

Alternative E, an impermeable multi-media cap, would provide blast protection similar to that
provided by Alternative C. Alternative E would contain vapors and reduce the frequency and severity of
fires and explosions. However, construction of a muiti-media cap would have higher short-term risks than
Altemative C because it would require compaction of materials on Old O-Field. The multi-media cap also
would be more difficult to repair because of the more complex structure. Overall, this altemnative provides
protection of human health and the environment, but to a lesser degree than Altemnative C,

8.3 COMPLIANCE WITH ARARS

Compliance with ARARS is a threshold criterion which must be met by the selected remedial
action. Altematives A and B (No Action and Limited Action scenarios) do not meet this criterion because
releases due to fires or explosions, with resulting air releases, would not be prevented.

The three remaining altematives are capable of meeting ARARS. The quality of nearby surface
water would be protected by proper runoft control and implementation of sediment and erosion control
measures. The emission of particulates during construction would be managed by controlling the
moisture content of earthen materials that are placed for Altematives C and E. Release of VOCs during
foam application would be a concem for Altemnative D, and will be managed by controlling the amount
of spraying per day. Altematives D and E would meet all applicable requirements for impermeable covers
at closed hazardous waste landfills. This ARAR does not apply to Altemative C becausse it is an interim
action to minimize air releases and expiosive hazards at the site and is not final site closure.
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8.4 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternatives A and B would not provide long-term effectiveness and permanence. The No Action
alternative provides minimal protection of human health and the environment. The Limited Action
.aftemnative provides some protection through centinuous contrel of human contact with the scurce area.
However, Limited Action would not stabilize the field, and the possibility of releases by fire/explosion would
continue, because tha field would remain in an unstabilized and uncontrolled condition.

Alternatives C, D, and E provide varying degrees of long-term effectiveness and permanence.
These alternatives would assist in preventing an explosive event, and also would help contro! the adverse
effects if a fire or explosion occurs. Each of these altematives would stabilize the current surface of Old
O-Field and provide a more stable working surtace for future investigations and remedial actions. The
layers placed over the field surface would minimize the risks of fire from outside sources or from exposed
white phosphorus. Each alternative would curtail the supply of oxygen to the wastes, reducing the
possibility of white phosphorus ignition. Alternative C also would maintain a moist subsurface
environment, which would further reduce the chances of white phosphorus ignition.

Altemative C would provide the best long-term effectiveness in stabilizing the field conditions and
reducing the probability of a fire or explosion. This option would provide better stabilization of the field
surface than the cap alternatives. Because Alternative C would use granular material as the cover,
breaches caused by trench settiements or collapses would be fargely self-healing and easily repaired.
Once settlement has stabilized, the permeable layer could become the base for a permanent cover or
cap. Alternative D (foam cap) would place the lowest loading on the field and would stabilize the surface.
Both the foam cap and the multi-media cap may fail if large settiements or collapses occur, atthough the
foam cap would be easier to repair. If settlement occurs and the multi-media cap is damaged, repair of
the multi-media cap would be very difficult.

If a significant explosion occurs, Alternative C would provide the best long-term effectiveness and
permanence. The sand used in Altemative C would better absorb explosive energy than the rigid
materials used in Alternatives D and E. For Alternative E, explosions could seriously damage the layers
of this cap, destroying its effectiveness in preventing air releases. Repairing this cap would be very
difficult because of the complex layering system and the specialized materials used. Alternative D would
be ineffective in containing releases caused by explosions. The foam will melt or bumn in the event of a
large fire or explosion, potentially destroying major portions of the cap. Repairing smaller damaged areas
would be a relatively simple process, but large breaches will be more difficult to repair.

Overall, Alternative C results in the best long-term effectiveness of the three active altematives.
The permeable system would promote degradation of the wastes, and would work well with the
groundwater treatment system. The permeable structure would be easier to maintain than the cap
atternatives, and would be less affected by settiements or explosions.

8.5 REDUCTION bF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

If possible, alternatives that reduce the toxicity, mobility or volume of wastes through treatment
are preferred. Altematives A and B provide no reduction in contaminant toxicity, mobility, or volume.
Alternatives C, D and E will reduce mobility by exercising control over air releases and surface runoff.
Atternatives D and E also will reduce mobility by stopping or reducing the leaching of contamination into
groundwater, but these actions would not reduce the toxicity or volume of wastes. Altemative C
potentially results in reduced toxicity or volume, by promoting interaction of water or added chemicals with
the waste materials. However, at this time, the extent to which this will occur is not known.
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8.6 SHORT-TERM EFFECTIVENESS

Alternatives A and B do not create any additional risks during implementation because neither
alternative would require direct operations within Old O-Field. Altemative A would require no
implernantaticn time because rio actions are taken. Alernative B could be implemented in a very srort
time because most of the provisions are already in placs at the site.

For Alternatives C, D and E, protection would be achieved as soen as the actions are completed,
Alternative C would require 12to 18 months to design, and approximately 24 months to prepare the site
and construct the sand cover. Alternative D would require about 12 to 18 months to design and 48
months to construct the foam cap. Alternative E would require 12 to 18 months for design, and
approximatety 24 months to prepare the site and construct the multi-media cap.

Ouring construction, each altemative would create disturbances and additional pressure on the
field, which would increase the risk of initiating a fire or explosion. This would increase the short-term
risks for site workers and surrounding communities. There is an added risk that CWM and other
contaminants could be released from Old O-Field during implementation of any of these options, Under
Alternative D, workers could be subjected to fluorocarbon exposures during foam application, and the
environment would be subjected to the deleterious effects of fluorocarbons.

In terms of loading on the field, Alternative D would create less short-term risk than Altematives
C or E because lighter-weight materials would be used. Alternatives C and E would have pot:niially
" significant short-term risks because they require moving and placement ot earthen materials above the
present surface of Old O-Field. Alternative E would create higher short-term risks than Alternative C
because of the larger quantity of material placed and the need for compaction with mechanical
earthmoving equipment It may be possible to place materials under Altemative C without using
equipment directly on the field, although this is not possible for Altemative E.

The development of safe and effective ways to construct the remedial action would be an
important part of the concept design phase. Site safety, health, and emergency response plans would
be developed which minimize all potential exposures to site workers. Although measures for preventing
releases and exposures would be incorporated into the remedial design, the unpredictable nature of the
site does not allow certainties in estimating effects of constructing any of these altematives at Old O-Field,
These short-term risks must be weighed against the longer-term risk reduction offered by each alternative.

8.7 IMPLEMENTABIUTY

Alternative A would be the most easily implemented altemative because it requires no actions at
the site and does not require maintenancs of existing institutional controls, Altemative B would require
no more than continuation and upgrade of the access controls and air monitoring equipment that ara in
place at Old O-Field. Construction of Altemnatives C, D or E at Old O-Field would be complicated by the
unique and unknown hazards posed by the site. The stability and foundation conditions of the site are
uncertain. Site preparation and construction activities would be necessary in the presence of unexploded
ordnance, CWM, and white phosphorus, which may cause dangerous construction conditions.

Between Altematives C, D, and E, Alternative C would be the easiast to implement and would
require the least amount of specialized materials and equipment. All materials required for construction
are readily available. Materials placement would require less sophisticated equipment than Altematives
D or E. Required maintenance would be relatively simple, consisting of filling in deprassions that form
in the sand layer and maintaining the air monitoring and sprinkler systems.
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Atemative E would also be implementable. All materials and equipment required for the muti-
media cap (foundation materials, synthetic layers, top soil, low ground pressure earthmoving equipment,
etc,) could be readily. obtained near APG. Maintenance of the multi-media cap would be the most
complicated of the three cover alternatives due to the relative complexity of the layering System,

Memative D would bo the most difficult of the altemativas to implement. A foam cap of this size
and specialized use has not been previously attempted. The remote and robot-controlled construction
methods that have been assumed will enhance safety, but are not readily available. These methods
would require development and testing prior to implementation. The foam cap also would require a lunger
time to construct than Altematives C or E because of the remote-controlled and innovative equipment

used.

8.8 COosT

Table 8-1 provides a comparison of the costs of the five alternatives that are under consideration.
Total capital, annual O&M costs, and present worth (discount rate of §%) for each altemative are
presented. The progression of total present worth from least expensive to most expensive alternative is:
Alternative A (no cost), Altemative B, Altemative C, Alternative E, and Alternative D. Alternative C is the
least costly of the three containment alternatives because it requires the least specialized equipment.
Alternative E is similar to Alternative C in methods of construction and in some of the materials, but more
materials are required for Alternative E. Alternative D is the most costly because of the large quantities
of specialized materials and equipment that have been assumed for remote construction of the foam cap-
and the longer construction time. ' '

8.9 STATE ACCEPTANCE

The Maryland Department of the Environment (MDE), Waste Management Administration, concurs
with the selection of Alternative C, Permeable Infiltration Unit (PiU), as an interim action for the Old O-Field
source area (Operable Unit 2) at Edgewood. The acceptance of this option is based on the PIU system's
resistance to potential explosive events and its ability to detect and mitigate the release of CWM.
Additionally, the PIU will provide the opportunity to conduct and evaluate in situ treatment alternatives,
monitor long-term stability of the waste, and evaluate the rate of subsidence and physical dynamics of

the fill area.

In conjunction with the groundwater treatment system currently being constructed (Operable Unit
1), the PIU will provide isolation of the waste, effectively controlling inhalation and ingestion of
contaminated material and the discharge of contaminated groundwater to Watson Creek. Furthermore,
the Department considers the permeable material, principally sand, to provide an acceptable *first® layer
of cover for the foundation of an impermeable cap, should such an option be considered more practical

at a future date.
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TABLE 8-1
Comparison of Costs for Old O-Fleld.Romedhl Alternatives

8 |+ Umited Action $690,000 | 180,000 | s2.168.000 ||
I ¢ |- permeable cover] 11,041,000 | s269.000 | $15,175.000 |
I o |- Foamcap $18,421,000 |  $275,000 | 522,647,000 |

2
:

-~ | » Multi-Media Cap | $11,215,000 '$18,285,000 H
| . ——

8-7



8.10 COMMUNITY ACCEPTANCE

Comments and responses from the July 14, 1994, Public Meeting were transcribed and are
included in the Responsiveness Summary (Appendix A). In addition, all written comments received from
the community are addressed in the Responsiveness Summary.

8.11 SUMMARY OF DETAILED EVALUATION

8ased on the comparison of alternatives that has been conducted in this chapter, the foliowing
general conclusions may be drawn:

Alternatives A and B would not meet the threshold evaluation criteria. Atternative A wouid
provide no protection of human healtth and the environment. Implementation of
Alternative B (continue existing institutional controls, public education, continuous air
monitoring, and periodic review of site conditions) would provide incomplete long-term
protection of human health and the environment.

Alternatives C, D, and E would achieve the remedial action abjectives by stabilizing the
surface, cutting off oxygen to the field, and reducing the risk of fire and explosions at the
site. Alternatives D and E would not actively treat the contamination at the site, but would
rely on isolation of waste materials within the site to reduce the potential risks.

Altemative C would provide the best long-term protection of human health and the

environment and the best protection against potential agent releases from the site. In
addition, Aiternative C includes the potential for treatment as a component of the remedy.
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9.0 SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the detailed analysis of the
alternatives, and public comments, the U.S. Army, with the concurrence of the USEPA and MDE, has
chosen Atternative C, the construction of a Permeable Infiltration Unit, as the most appropriate remedy
o SU2 at the Cld O-Fieid source area of Aberdeen Froving Ground, Aberdeen, MD.

" The Permeabile Infiltration Unit will be composed of sand or other granular materials. This sand
layer will cover the entire surface of Old O-Field and Le of sufficient depth to reduce both the likelihood
and potential effects of an explosive or evaporative release of CWM from tha site. The thickness of the
PIU would be determined during the remedial design phase to balance the blast-resistant and vapor
attenuating properties of the cover versus the rick posed by excess weight an Qid O-Field. An air
monitoring system will be built into the PIU to allow monitoring for CWM within the pore space of the PIU.
A sprinkler system will be constructed that will be capable of quickly wetting the surface of the PIU. In
case significant levels of CWM are detected within the PIU, the sprinkler will be activated. In addition, the
sprinkler system will be used to conduct a series of treatability studies to evaluate the feasibility of
enhanced leaching of the contaminants to groundwater, where they will be captured by the QU1
groundwater extraction system and treated. The subsidence of the field will be monitored to evaluate the
stability of Old O-Field and its ability to bear a load.

The OU1 groundwater extraction and treatment system will be reevaluated to ensure that
contaminated groundwater emanating from Old O-Field will continue to be captured and treated.

Institutional centrols will be implemented to limit access to the site, prevent disturbance of the
sand layer, and provide long-term maintenance of the PIU. Land use rastrictions will be implemented to
limit the future land use of the site and require permits, qualified supervision, and health and safety
precautions for any activities conducted at the site.

9.1 REMEDIATION GOALS

The purpose of this intarim responsa action is to control the risks associated with expasure to
CWM and other chemicals within the Old O-Field surface and subsurface soil. This response action will
cantrol these risks by covering the site with non-flammable materials, minimizing the air flow to the surface
¢ id O-Field, stopping erosion and stabilizing the soil, providing a blast-resistant layer on top of the
c-..:ance, and providing a vapor barrier to reduce the concentration of CWM from an underground
release. Existing conditions at the site have been determined to pose a hazard to human health and the
environment at an unacceptable level. Although the possibility of a CWM release is small, the potential
effects ot a release are large enough to justify the need for an interim remedial action at this time.

To evaluate the feasibifity of enhanced in-situ leaching, treatability studies will be performed using
the sprinkler system and the OU1 groundwater monitoring system. In addition, the subsidence of the PiU
will be monitored to evaluate the ability of Old O-Field to bear a load. These data will be used to evaluate

the final remedy for the site.

9.2 COST OF SELECTED REMEDY

The total capital costs for installation of the PIU is estimated at $11,041,000. The total annual
costs are estimated at $269,000, and the total present worth of these costs, calculated with a 5% discount



rate over a lifetime of 30 years, is $15,175,000. These costs are outlined in Table 9-1. The time and cost
estimates for this aiternative are highly dependent on several factors, including:

. construction methods;

. health and safety considerations; » '

n 23sumptions made for stability/settiements of Oid O-Field surfacs;

. amount of time required for. surface investigations/clearance prior to construction;
. assumptions made for topography; and

. delays due to clearance or other range operations.
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TABLE 3-1
Summary of Costs for the Selected Remedy
Alternative C: Permeable Infiltration Unit

" COST

Capltal Costs

Administrative Actions $50,000
Site Preparation and General Actions $1,097,000
Surface UXO Clearance ‘ $700,000
Permeable Infiltration Unit Construction $3,847,000
Long-Term Monitoring ' ' $485,000
Contingencies (60% of Capital Subtotal) $3,708,000
Engineering & Design (25% of Capital Subtotal pius : $962,000
Contingencies)

Permitting & Coordination $192,000

Annual Operation and Maintenance Costs

Program Oversight . $78,000
Long-Term Monitoring & Five-Year Reviews : : $137,000

Contingencies (25% of Annual Subtotal) , $54,000

I Present Worth of Annual O&M (30 years, 5% discount rate) .

Total Present Worth (Capital and Annual Costs, 30 years at $%




10.0 STATUTORY DETERMINATIONS

The Army’s primary responsibility at its NPL sites is to undertake remedial actions that achieve
adequate protection of human health and the environment. Whan complete, the selected remedial action
for this site must comply with applicable or relevant and appropriate environmental standards established
undar Federal and State environriental faws uniess a statutory waiver is justified. The seiected remedy
also must be cost-effective and utilize permanent solutions and altemative treatment technologies or
resource recovery technologies to the maximum extent practicable. Finally, the statutory preference for
remedies that employ treatment that permanently and significantly reduce the volume, toxicity, ui mobility
of hazardous waste as their principal element should be satisfied, if feasible. The following sections
discuss how the selected remedy meets these statutory requirements. _

10.1  PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

* The selected interim remedy protects human health and the environment by reducing the
probability and severity of releases due to fire or explosions, while maintaining a moist subsurface and
enhancing degradation and leaching of the wastes. Short-term risks during construction could be
controlied by properly selecting application methods during the concept design phase. Alternative C will
therefore not present unacceptable short-term risks when weighed against the risks pased if additional
action is not taken. The permeable layer would stabilize the existing surface of the field and offer
increased protection against fires and explosions. The layer would aliow infiltration of precipitation and
additional water provided by a sprinkler system. Saturation of the permeable layer would reduce CWM
vapor emissions. Treatment processes could be tested by adding chemical reagents to the applied water.
Continued or accelerated leaching of contaminants would occur, and the leachate would be collected by
the groundwater extraction and treatment system.

10.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The selected remedy, construction of a PiU, will comply with all applicable or relevant and
appropriate chemical-, action-, and location-specific requirements (ARARs). The remedy will achieve the
chemical-specific ARARs through the use of surface water runoff controls and use of construction
methods that minimize the generation of dust. There are no location-specific or action-specific ARARS
for this interim remedial action. The ARARSs are presented below.

10.2.1 Chemical-Specific ARARS

The State of Maryland has promulgated surface water quality standards and use classifications
for surface waters (COMAR 26.08.02) (applicable).

The State of Maryland regulation which sets the primary standard for particulate matter (COMAR
26.11.03) (applicable).

The State of Maryland regulation establishing ambient air quality standards to protect public
health and weifare (COMAR 26.11.15) (applicable).

10.2.2 Location-Specific ARARS

None.
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10.2.3 Actlon-Specific ARARs
None. -

10.2.4 Other Criterla, Advisories, or Guldance To Be Considered for the Remedlal Action (TBCs)

Institutional controls will be implemented to limit access to the site, prevent disturbance of the
sand iayer, and provide long-term maintenance of the PIU. Land use restrictions will be implemented to
limit the future land use cf ths site and requirs perimits, Gualified supervision, and heakh and saiety
precautions for any activities conducted at the site.

10.3 COST EFFECTIVENESS

The selected remedy is cost-effective because it has been determined to provide overall
effectiveness proportional to its costs, the nat present worth being $15,175,000. The estimated costs of
the selected remedy are less than the cost of the foam cap and multi-media cap.

104 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES (OR RESOURCE RECOVERY TECHNOLOGIES) TO THE MAXIMUM EXTENT
PRACTICABLE (MEP)

The Army, EPA, and the State of Maryland have determined that the selected remedy represents
the maximum extent to which permanent solutions and treatment tachnologies ¢an be utilized in a cast-
effective manner for the source control interim action at Old O-Field. Of those alternatives that are
protective of human health and the environment and comply with ARARS, the Army, EPA, and the State
of Maryland have determined that this selected remedy provides the best balance of tradeoffs in terms
of long-term effectiveness and permanence, reduction in toxicity, mobility, or volume achieved through
tréatment, short-term effectiveness, implementability, cost, also considering the statutory preference for
treatment as a principal element and considering community acceptance. The PIU will allow continued
migration of contaminants to the groundwater treatment system, and offers flexibility in the overall remedial
action by allowing the performance of treatability studzes and subsidance monitoring that will lead to a
final remedy for the site,

Excavation and treatment options were considered in the Feasibilty Study for this project, and
these alternatives were judged as being too dangerous to implement at this time, dus to unknown
conditions and the risk of release of CWM during invasive activities. Therefore, the alternatives considered
in the detailed evaluation consisted of containment optlons. in addition to No Action and Limited Action.

Without the construction of this remedy, Old O-Field posas the potemial threat of an explosion
and air release of CWM or the rupture of a buried container and evaporative release of CWM. The
possibility of this occurring is small, but not insignificant, while the effects of such an event, should it
occur, could be severe. The construction of a PIU will mlmmiza the potential for an air release to occur

and will also reduce the effects of such a release.

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT
The statutory preference for remedies that employ treatment as a principal element is satisfied by

this remedial action. Treatability studies of in-situ enhanced leaching will be performed to evaluate the
ability of water and other-solutions to flush the contaminants from soil. The construction cof a permeable
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infittration unit will allow rainwater and applied solutions to percolate to the buried materials an i
) . 3 aterials and ¢
the natural degradation of the buried materials. Further treatment may be addressed by the fina (:nmtgidue

-
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11.0 SELECTED REMEDY

The proposed plan for Operable Unit Two, Old O-Field, Aberdeen Proving Ground, Aberdeen,
MD, was released for public comment on June 22, 1994, The Proposed Plan identified Alternative C,
the Permeable Infiltration Unit, as the preferred altemnative. The U.S. Army, USEPA, and the State of
Marylana Cspantmant of the Environment reviewed and considered ali cornments received during the
public meeting and during the public comment period. Upon review of these comments, it was
determined that no significant changes to the remedy, as it was originally identified in the Proposed
Plan, wers necessary.
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APPENDIX A
RESPONSIVENESS SUMMARY

TRANSCRIPT OF THE PUBLIC MEETING
RESPONSES TO COMMENTS RECEIVED AT THE PUBLIC MEETING

RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT
PERIOD '

A COMMENTS RECEIVED FROM THE ABERDEEN PROVING GROUND SUPERFUND
CIMZEN'S COAUTION

B. COMMENTS RECEIVED FROM MR. GAIBROIS

'RESPONSES TO SURVEY FORM SENT TO ALL CITIZENS ON THE APG MAILING LIST

RESPONSES TO SURVEY FORM SENT TO ALL TECHNICAL REVIEW COMMITTEE MEMBERS



. RESPONSIVENESS SUMMARY
. TRANSCRIPT OF THE PUBLIC MEETING
The transcript of the Fublic Meeting (July 14, 1994) for the Proposed Plan is attached. During the

question and answer session, Army, EPA, and State of Maryland representatives responded to quastions
from the audience.
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PROCEEDTINTGS

BARBARA FILBERT: Welcome to our public meeting
tonight. We appreciate your taking the time to learn more
about our environmental program. The purpose of this
particular meeting is to discuss oheﬁof the proposed
cleanup actions at the 0ld O;Field<area, which is on‘the
Gunpowder Neck peninsula in Aberdeen Proving Ground’s
Edgewood area. |

I'm Barbara Filbert from the Aberdeen Proving

Ground Publié Affairs Office. First, I’'d like to
introduce several people here tonight who can answef
questions you might have about.this prdject or others:
Mr. Joe Craten, who’s Director of APG’s Diiectorate of
Safety, Health and énvironment; Ken Stachiw, who'é Chief
of the Environmental Restoration and Conservation
Division; John Paul, who's project officer for risk
assessﬁents; Cindy Powels, who's the project enginéer for
O-Field.

| Also with us this evenihg is Steve Hirsh and

Kathy Davies from the US Environmental Protection Agency
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and John Fairbank from the Maryland Department of the
Environment. I would also like to point out that Chris
Grochowski of the APG Superfund Citizens Coalition is here
this evening. The citizens céalition is an active
citizens group involved in our environmental cleanup
program.

Since this is a required_meeting, we have a court
reporter present to record all of our proceedings. The
transcript ffom tonight'’s meeting wiil be available for
your review at the Aberdeen and Edgewood branches of the
Harford County Library, Washington College in Chestertown,
and Essex Community College in Essex.

After Cindy Powels completes her presentation, we

will open the meeting for questions and comment. We have

index cards at the entrance of the room. If you didn’'t
already receive one, we’'d be glad to give you one. And
you can write questions on the card, and we’ll collect
them at the end of the presentation. However, of course,
we will still try to address your verbal questions or
comments.' | .

I hope everyone picked up one of the fact sheets
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that was at the demonstration table back here. It more or
less gives an overview of the proposed cleanup actinns
that we’re gding to present tonight.

If you have questions on other areas of our
environmental program, please see myself or ahy of the
individuals from Aberdeen Proving Ground that I
introduced. We will be glad to answer four questions.
And if we don’t have the answer, we’ll certainly get back
to you. We also have an information line available
twenty-four hours a day. If you’re not aware of the
number, the local number is 252-8842. For Kent and
Baltimore County residents, we have an 800 number. It is
800-APG-9998.

Now inwill turn the meeting over to Ken Stachiw,
who will give you an overview of APG'Q,installation‘and
restoration program.

KEN STACHIW: Good evening again and welcome to
our presentation about 0ld 0-Field. What I'd like to do
is pe;haps give a setting of what we’re talking'about to
bring the big picture into a narrow focus. Aberdeen

Proving Ground has a fairly comprehensive environmental
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program which we more or less define with four pillars.
It is defined by prevention, conservation, compliance and
restoration.

Prevention is our attempt to try -- §ur attempt
before a project begins such as.to do a test or to do an
operatidn or to build a building or something of this
nature. We're increaéing.thelmissién capacity of APG.' We
study it and determine it; environmental impact before we
actually complete the task.

Conservation is our attempt to manage wildlife

' and other types of our ecosystem at APG. Frequently the

environmentaliéta get so hung up on hazardous materials
that we can’t see the forest‘for the trees so to speak.
And we feel that it’s very important that we manage life
as opposed to just having a sterile environment, you know,
chemicgl free.

We’re trying to create something that enhances
life and allows life ﬁb propagate, you know, both in the
Chesapeake Bay and on the terrestrial areas of.APG.

That’s the ultimate goal of the environmental program. It

should be the ultimate goal of the’environmentalists in
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gener#l.

Compliance is part of the program that is
dedicated toward having all of the emissions and concerns
of this nature in compliance with regulations. Things
like air pollution control, permits from incinerators,
permits from existing landfills, the management and
regulation of existing facilities. - That’s pretty much
what'éompliance is dealing with. |

within the.realm of this, things such as the Chem
Demil facility falls under this realm. Tonight’s topic
will not discuss things liketthe Chem Demil or the
stockpile disposal. We’re not here to address that
particular issue tonight, but if there is sufficient
interest, we cﬁn always get those people together td have
a meeting and discu#s that further.:

Things such as the UNDEX pond or some other
concerns have been raised in the~past, or radiation, they
are all various topics which are not really what this
evening was scheduled for. We don’t have the experts
assembled for that. We‘re here to focus on restoration

tonight. 1I’ll speak a little bit about that program and
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tien narrow the focus down from that to 0ld O-Field.

Now, restoration is a program that’s designed to
take past contamination and restore it back to -- as best
we can -- conditions in accordance with various laws and
so forth. |

Just to give you a history of APG, the Aberdeen
area here was first:establishgd in 1917-1918 time frame

and was dedicated to the use of -- for testing military

equipment, testing weapons and the like, as you’'re

probably familiar with, those who live ih this area. The
Edgewood area was devoted primarily tq'research and
development, testing and production of chemical waffare
and related materials, chemical warfare agents. “Both, as
you can imagiﬁe, are highly industriﬁl activities. Both
required the use of lots of hazardous materials. And,
obviously, both resulted in the use and disposal of
various tyﬁes of hazardous waste, both in the Aberdeen
area and the Edgewood area, different types perhaps, but
still hazardous.

Back in 1917 through>roughly 1970, okay, the

environmental laws were not that many. There wasn’t that
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much in the waylof.regulations for the disposal of
hazardous materials at that time. So people did what they
thought best at that time in terms of burial or other
means of disposal. - As time went on and environmental

science grew, we began to realize that some of the past

activities were not good enough.

They did what was best, and I don’'t judge their
intentions of their hearts. But as it turns out, some of
the way they managed their waste products at that time
ended up in contamination.

In roughly the mid-80s to late-BOs,'the EPA
charged ustto look back in our history and determine what
kinds of contamination may have resulted from all our past
opgratipns. And we did that, and-we did a two-and-a-half
year study in both areas.-

with the studies -~ and yéd can f£ind these
studies in the libraries we talked about at Edgawood and
Aberdeen, you can read these studies. And there are the
two m#jor studies. They determine in total three hundred
eighteen -- roughly -- solid waste management units,

By a "solid waste management unit,* I mean a unit
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with solid -- a location where solid waste was managed,
not necessarily disposed, but managed. Okay. A place
where they may have stored a rack of drums of solid waste,
a place where they may have disposed of sqmething,
incinerated something. Primarily the idea being that
while solid waste was managed there, the potential exists
for there bein§ a release of hazardous materials in that
location.

SO-some of these sitesAmay be no bigger than this‘J
table, and some of the sites are as big as this room, and

some of the sites are as big as a 30-acre landfill. So

there is a whole variety. They are not the same size.

Some you éouldn't get them-on & map because they‘are so
small. | |

But we do have these, and all of them Byv
regulation, by law, have to be addfessed. We don’t know
whether anything has been released into the environment
because of these things or not. But we have to at least
investigate, go ﬁack, look into them and make a
determination as to whether or not something took place

that needs to be fiked.
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For the sake of management, okay, these were sort
of clustered into thirteen study areas. Here‘’s a map
of -- you can‘t tell completely by this map, but it’s
color coded, the whole map is divided up into ﬁhirteen
particular units. At each of them we’re going to have to
do a fairly detailed investigation, and we’re regulated by
the EPA to come up: with a set of documents that defines
the problems, okay, presents solutions, works with the
public to come up with a final decision, and then an
implementation of that decisioh, and then monitoring. Let
me show you a diagram of this.

This is the process by law that we have to go
through for these thirteen study areas. The first step is
preliminary assessment and site investigation. This is
primarily handled by the ﬁocuments that I talked about
that are in the library that identify them.

The next step is what is termed 'remedial
investigation.' And that'’s where we do in-depth
environmental sampling. We sample the ground water. We
look at the site, and we determine was there a release to

the environment. If there was a release, how far did it
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go and where is it going to go in the future.

We also dkohat's termed a “"feasibility study.”
And in this feasibility study, we’'re determining, okay,
now that we know what the.cohtamination is, what is a
proper solution to this problem.. Will it solve itself.

Do we need to dig it up. Do we need to put a barrier
around it to céntain it. What's“the‘proper solution ta
this. That’s called a "feasibility study."

The feasibility study and remedial investigation
aléo include a thing called a “risk assessment," which
helps us determine exactly what we need to do to ciean up.
It determines the risk involved so we can determine if
cleanup is necessary or not. |

The end.result, of these dbcuments is called the
"“proposed plan.” The“feagibilify study makés a
recommendation and sajs, We think this is what should
happen at this site. The proposed plan tells the worid,
This is what we propose to do. Does anyone want to change
thisf4 Do you have any objections ta this? If you do,
please speak now and put input into this particular

decision-making process.
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Once a meeting is held like tonight,
information is gathered together, the material comes
back to ourselves and the EPA and APG and a decision is
made based upon all these things together as to whaﬁ is
the wisest solution to that particular problem and that
leads to what is termed a "record of decision." The
decision is published in the newspapers saying, Based upon

all the studies and input, we think this is the best thing

.to do in this situation.

At that point, a design is made on whatever the
decision is. 1It’s called a “"remedial design." That has
public review time as well. Once the design is completed
and the design is put into place; builﬁ, constructed, the
remedial action begins.

This could take place in all of six months and be

completed. It may take fifteen years for the action to be

| totally completed. During that time, monitoring is done,

as well as a five-year assessment, to see, you know, we
thought this was the right move, was it correct indeed.
We go back and reevaluate it and make sure the

contamination that we proposed to manage in this way is
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teing effectively managead.

If not, then we have to go back and begin the
process all over again so to speak, at least to make a
determination as to what we need to'do to amplify or
enhance the system.

If it's working, we bring it to completion. 1If
the site seems to be totally cleaned up, we make a
proposal that the thing be considered done.

Now, we’re supposed to do this for all of the
thirteen study areas. Unfortunately, they are so big and
complex, all right, that sometimes it would take years and
years and years before we come to a final deeision on the
entire piece of property that we’re trying to deal with.

So the.Lews allow us to do what are termed
*interim actions." ACtione which make sense to do now.
It’s not necessarily the final solution, the most
comprehensive solution, but it’s something that makes
sense to do now while you‘re coming to grips with the
finel solution. And thet's what we’re going to be talking
about toﬁight‘when we talk about an interim action. 1It’s

something that makes sense to do now for environmental
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protection so that ﬁurther degradation of the environment
and safety is promoted while we’re continuing to make a
full determination as to what the final solution should
be. |

The law allo&s us to do what are termed "interim
RODs, " and "early agtion RODs." And that'’s part of this
process. Right now we’re in the process of coming teo a
recommendation decision abou£ a location.called O-Field.
Cindy is going to describe this to you in depth, but for
now, we’'re just focused on this. And I want to make a
point that this is not the only problem here at APG.
There are lots of study areas. There are lots of
qecisions to be made, but this is only one. And‘we’re
focusing on tﬁie effort tonight. It doesn’t mean we’re
not going to look at what’s going on up here, it means
we’'re focusing on this red dot that’s 01d O-Field tonight.

We’re going to try to focus our discussion on
that tonight itself. 1If for some reason you have
questions about some of the other sites, we’re more than
happy to address those perhaps'on the side after the

meeting or perhaps in our offices later on. We’re more
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tnan happy to address those. As Barbara said, we have an
information line. All you have to do is pick up the phone
and ask the question, and we'll get back to you with an
answer. So, once again, we’ll focus on 0ld 0-Field.

Cindy} are you ready to go now? Okay.

BARBARA FILBERT: As Ken gaid, Cindy will be
giving us an oVerviéw of the cleanup'acgions that are
proposed for this particular éite. ‘She’s been an
environmentai engineer fﬁr over thirteen years, and she
joined Aberdeen Proving Ground in 1985. She is
responsible for overseeiﬁg all acfibns at O-Field as well
as the Westwood area of APG. Now she will give a
presentation.

CINDY POWELS: 1If we leave these lights on, can
everyone see okay to read these? 1If not, just'pleaée.let
me know. If you can’t hear me, please let me know.

For my presentation, what I'd like to do is
briefly go through a little bit about the iocatibn and
history of the site and then get into what we’'ve done as

far as our feasibility study to look at the hazard

assessment, the goals that we want our proposed actions to
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accomplicsh, and then lcok at the alternatives that we

evaluated. And then I’ll briefly go through a schedule of
some of our future activities that wé're planning for this
site. |

As Ken mentioned, the site that we’'re going to be
talking about is called 0ld O-Field. The O-Field area is,
again, located in the Edgewood area about two~-thirds of
the way‘down the Gunpowder Neck. 'We right now are located
here at the Magnblia Elementary School. 1It’s about five
miles from O-Field to where we are now, just to give you
an idea of some distances there. 4

This shows the O0-Field study area, and the
O-Field area has two majbr disposal sites. The 01ld
O-Fiéld area, which is what we’re going to talk about
toaay, and then the New O-Field area. Historically these
areas were used -- this Old O-Field area was used from the
late 1930s nntil 1953. 1It'’s a four-and-a-half aére
landfill. It was used for disposal of chemical munitions,
chemical warfare agents, wastes from the research and
development operations that were conducted in Edgewood.

Contaminated equipment was disposed,of at the site, and
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other miscellaneous hazardous wastes. There was also some
burning and some detonations that were done in the 0Ola
O-Field area.

| After this area closed in the early '50s, the New
O-Field area was established to get rid of some of the
wastes that were being taken out of here, they were being

taken here and were being disposed and detonated and open

' burned. There was also some limited dispdsal at the new

area. We know that the ground water has been
contaminated, and it’s migrating towards Watson.Creek and
will then be discharged_into the Gunpowder River.

In 1991 we went through this'exact process that
we’'re going through now, and we made the decisiom to treat
the‘contaminatéd ground water as it’s migrating from Old
O-Field toward Watson Creek. And the way we'’re doing that
is by installing extraction wells along here in between
the landfill site and where the water discharges into
Watson Creek. So we're basically stopping that water,
taking it out of the ground. We then run it through the
ground water treatment plant to remove all the

contamination, and that clean water will then be
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discharged into the Gunpowder Rivsr.

Right nowAwe're also continuing environmental
studies of the whole area,; principally focusing on New
O-Field andAWatson Creek, and those studies will continue.
Today, again, I want to focus on this landfill sité here
and the feasibility study that we’ve recently just
accomplished. »

As I mentioned, the 0ld O-Field area here, there
have been several attempts in the past to clean up this
area; however, they have been very limited to mosﬁly
disposal and cleaning up of surface debris. There hasn’‘t
been a lot of excavation. So a lot of those munitions are
still in place out there.

We know there have been several unplanned
détonations and fires out there, one of them as late as
1984 where there was a fire. One of the munitions caﬁght
fire and set the field on fire.

Because we feel that there is a éontinuing risk
from detonations and from fires on the site, we feel tnat
we need to do something to contfol thdsé risks, and

that’s why we conducted this feasibility study to further
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reduce the risks from these areas.

The first step in the process was to conduct a
hazard analysis, and what we did is we used the worst case
scenarios and calculated the risk. So any actual risk
would be much less than the risk that we calculated. The
bottom line is that there is-a risk from a fire, from a

detonation causing effects to nearby workers and on-post

residents. It would take a very large event to occur. to

.aétually effect off-post citizens; however, any risks, we

feel, are unacceptable. And that’s why we want to take
these actions to try to protect the public as much as
possible.

The chances of a catastrophic event happehing are
very low. Yoﬂ would have to have the right conditions.
You would have to have exact weather conditions to have
off-post releases, but, still; we feel we need to do
something to prevent those from occurring.

Currently we’re addressing the haz&rd at the site
by restricting access to the area. No one has access to
the area without going through a lot of health and safety

plans being prepared. Security at the area has been
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upgraded quite a bit recently, and we‘ve got a lot of
seéurity measures out there now.

Also, we’re installing some air monitoring
systems out there around the perimeters of the field.
We’'ve got five units that are being installed, one is also

already on line. And they will run continuously taking

' samples every eleven to fifteen minutes. They will be

monitoring for nerve agents as well as mustard. Once
that’s running smoothly, we plan to upgrade that system
for other types of chemicals as well. And emergency
response procedures are, of course, in place in case there
was an incident.

In order to further reduce the risks, our
feasibility study established some goals that we want each
alternativé to meet, and those goals are shown here. -
Basically‘ﬁe want to make sure we reduce the risks from
allowin§ a fire or a detbnation to occur. We want to
prevent these things as much as possible. We also want to
reduce the risk from evaporation. 1If something starts to
surface out there} we want to prévent evaéoration from

that leak occurring. Further, we also want to reduce or
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eliminate any effects if there was a tfire or if there was
a detonation. So we have not only prevention of a fire or
detonation but also a way to try to contain it or control
it. |

Our next step in our feasibility study was to
perform an initial screening of alternatives. We looked
at quite a few, and two key factors that we used to
evaluate them were whether of not they would protect the
publi&, the workers here, and the environment, not only
over time but also during implementation. This is where
we construct ér implement one of the alternatives and see
is it going to protect human health to the workers and to
off-site regidents and then make sure that the techﬁology
was reliable in meeting the goals that we just discussed.

We.looked through quite a few alternatives, and
some of the ones that we scre;ned out I'm going to go
through juét briefly. Basically they were eliminated
either because they had unacceptabiy high short-term risks
for implementation or because they had questionable or
uncertain effectiveness in whether or not they’d be able

to meet the goals that I discussed.

TOWSON REPORTING COMPANY, INC..




10

11

12
13
14
15
16
.17
18
19

20

21

22

Excavation is one option I think all of us would
like to see. We’'d iike to see that thing dug up and go
away. But, unfortunately, we feel the risks of doing that
are just much too great. And we can’t subject either the
workers or the off-site residents to the risks involved in
trying to excavate this area. You’ve got munitions which
could be explosive. - You've got qhemical wgrfare agents.

If you had a fire and a release during the excavation, we

would be concerned with off-post migration of the chemical

agent.

There is a lot of a substance called white
phosphorous out there. White phosphorous was used by the
military to create smoke. When it’s exposed to air, whiﬁe
éhosphorous will start burning. It was also used by the
military for its effectiveness at causing fires. We don’t
want white phosphorous starting to become éxposed and
being in contact with air and catching fire.

There are aléo other'items out there that could
be shock sensitive and cause explosions. To excavate,
unfortunately, right'now would be much too much risk that

we wouldn’'t be able to implement.
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Some of the other alternatives that we looked at
included various types of explosion resistant caps as well
as vertical barriers. The ones that we screened out had
qnacceptable short-term risk or we are uncertain about
their effectiveness.

| Other options included cutoff floors, entombment,
containment structures. Again, theée had questionable"
effectiveness and/or unacceptable short-term risks.

In-situ treatment was another alternative that we
looked at ﬁhat was screened out. That‘would be trying to
treat ﬁhe waste in place. And that was screened out
because of unacceptable short—term risks gnd effective
technology currently being unavailable.

Off-site treatment was also considered; however,

that would have required excavation.

And, finally, ex-situ treatment was considered.
That’s treatment on-site, but that would, again, require
this being dug up. That would require excavation and
involve high short-term risks.

The alternatives that we came down to for our

. detailed evaluation are shown here, and we‘ve got five
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alternatives here. And I'm going tc go through each one
in further detail just a little.

The no-action alternative is required by law to
be evaluated primarily as a base line for the other
alternatives. The limited-action alternative is basically
what we already have. It would require long-term
monitoring, access restrictions sipilar to what we have,
and land-~use restrictions as far as future use.

The nexﬁ alternative that I want ﬂd talk about is
what we call a *permeable infiltration unit.* It would
basically consist of covering the surface with sand which
would provide a barrier to animal intrusion, a barrier to
oxygen getting to white phosphorous and possibly ‘causing
fires. It woﬁid help give protection if there was a fire.

Plus, the key feature here that is different than

the other two options I‘m going to talk about next, is it

wou;d allow water to infiltrate or permeate through the
sand and through the waste material under@eath. Aﬁd the
watef then that would go through the sand would then be
captured by our ground water treatment plant which is now

being installed. And the positive feature here that‘s a

TOWSON REPORTING COMPANY, 'INC.




10
11
12
13
14
15
16
17
18
19
20

21

25

little different than the other two alternatives I'm going
to go through is that this would allow us to perform
further studies to evaluate, can we do enhanced leaching
or enhanced degradation by applying water or solutions on
top of the sand to percolate through the waste to
encourage the natural degradation that’s currently taking
place.

Based on what we see now in the ground water, we
can see that a lot of these agents are naturally degrading
and then going into the ground water, and we’‘re going to
pick that up through our treatment system.

This would be considered an interim action
because it would require us to further study treating the
waste in place through enhanced leaching and enhanced
degradation.

This is a cross—-section to give you an idea of
what this ﬁight look like -- and this is just an initial
idea. You would have several feet of sand on top of the
landfill. The sand would be allowed to £fill in the voids
where there are trenches,'hoies, erosion. The sand would

tend to £ill in these areaﬁ and stabilize the surface of
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the field. We wculd have the air-monitoring system in
here where we would'be'able to pick up any vapors if there
were any in the area. So we would be able to pick them up
early and detect them right away.

Then we have more sand. Then we have a
geotextile fabric followed by gravel or crushed stone to
prevent wind or soil erosion on top of the sand. And thén
we would have a sprinkler systém which we would use so if
there is an air rélease or fire we could quickly quench it
by getting a barrier to the site. Plus we could use this
to further study ways to treat the waste in place and to
encourage the waste to degrade. But that would have to be
studied in further detail after we’ve got the cover
installed.

The next éétion that I want to talk about would
be considered a final action, and this would be covering
the field with an impermeable foam cap that would not
allow water to get through the waste. Basicglly we would
spray a. thin laYer of polymerizing urethane foam over the
surface of the field. This would give us very similar -

protection as far as preventing a fire or preventing an
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explosion, but it would not contain a fire or explosion as
the sand cover would. We would then have a polysulfide
coating applied to the top so that it would not break

down.

This would provide the same good protection that
the permeable infiltration unit would. The foaﬁ would
basically cover the field followed by the lining to
prevent sun from degrading thé foam.

Oné'of the benefits or positive features of the
foam is that it’s vefy light weight. It won't create a
high load on the field as far as weight. Plus, this is
SOmething that could be sprayed on. ﬁe won’t have to
have heavy equipment running over the top of the field,
and we woﬁld remotely apply that using robptics. However,
we would have to remove the vegetation from the site
similar to what we would do with the permeable
infiltration unit. The short-term risk here would be less
because you would not have so much direct work on the
field surface itself.

The last alternative that we looked at is a

hazardous waste landfill cap which would be constructed to
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be ilmpecmeable, again, to provent water from infiltrating
into the site. This one, again, as the other ones, would:
help prevent fires and helo prevent explosions. This
would give us better blast protection than the foam cap
but not qhite as good as the sand does because the
complex layering syoteﬁ would be a little easier to breach .
than the thick layers of‘sand.

To give you an idea of what a’ cross-section might
look like through the hazardous waste laodfill cap, you
would have several feet of crushed sand and gravel at the
bottom, followed by geograde for stabilization, and then
some more sand. And this would basically be your
impermeable layer. You would also have gas venting strips
and a drainage system to collect any water that would get
through this upper layer which would be soil. And that
would be followed by vegetation along the top.

The five alternatives were then evaluateo against
nine criteria which are already-established in the EPA’Ss
regulations on conducting feasibility s:udies. The first
one is the most important, which is the overall protection

to human health and the environment. The second one we
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looked at is whether or not the alternative complies with
environmental laws and regulations, both state and
federal. We also thirdly looked at long-term
effectiveness and whether or not it would be a permanent
solution to our problem.

Another important criteria was whether or not the
alternative wouid reduce the toxicity and mobility and
volume of wasfe through treatment.u Short-term
effectiveﬁes§ was probably one of our most critical
criteria we looked at because we don’t want to make the
risks any greater than they already are. And.then,
finally, we looked at whether or not we could implement
the alternative, whether or not it was feasible.:

We aiso loocked at cost. We loocked at whether or
not the state accepted the alternative. And, finally,

we’'re -at this stage which is community acceptance. And

that will be evaluated at the end of the public comment

period.

We’ve got a quick summary here which shows the
alternatives -- which helps to show the alternative and

how we evaluated it against some of the criteria. Of
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course the no action and limited action are not acceptable
because they don’t meet the first criteria which is the
protection of human health. So they didn’t need to be
evaluated any further. |

The permeable infiltration unit and hazardous
waste léndfill cap would both meet the criteria because it -
would give you that blast protection. The impe}meablé
foam cap partially met the reéuirement becaﬁse it would
not give you as much blast protection. It would étill
give you good protection as far as preventing a fi:e or an
explosion, but it would not. give you the blast protection.

And one of the things that I should have
mentioned earlier -- I fofgot -- is that any of these-
qptions would not only add;ess the imminent explosion
hazards, but it would also address the hazards associated
with the low levels of contamination that would be in

soil, that would be induced in the animals that might be

Aexposed here. 1I’'m not discussing that in great detail

because the real high risks would be if there was a fire

or an explosion.

As far as federal and state laws, all the
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alternatives meet those requirements. With regard to
short-term risks ana short-term effectiveness, all of them
have drawbacks. The foam cap woﬁld have the least amount
of short-term risk because it would be sprayed on by
reméte techniques without heavy equipment directly on the
fieid.

Next, fhe permeable ;nfi}tration unit which would
have some short-term risks buﬁ not quiﬁe as much as the
hazardous waste landfill cap which would have more

short-term risk than the other two primarily because it’s

- @ more complex layering system, and it would be a little

more difficult to install.
The permeable infiltration unit, because we would

be applying sand, there would be a lot of techniques that

would be evaluated in the concept design that we would be

able to evaluate the risks on how best to apply that sand

50 we couldicontrol the short-term risks. For éxample, we
might want to use water to slurry the sand on the field so
we Qouldn't have to have heavy equipment out on the field.
Wé could use low ground éressurg vehicles thch would have

less direct pressure on the field by distributing the
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welght more evenly. 1In addition, we would also consider
putting the sand on in layers where yocu push the sand out
before you actuallyldrive out onto the field to apply it.

With regard to long-term effectiveness, the
permeable infiltration unit would give you the best slast
protection but similar protection as far as prevention.
The foam cap would give you the léast amount becauée it
would not give you blast protection. And the hazardous
waste landfill cap would be somewhere in the middle as far
as blast protection, not quite as much as the permeable
infiltration unit, but betfer than the foam cap. |

Wwith regard to reducing ;oxicity and volume of
the waste, we felt that the foam cap‘aﬁd the hazardous
waste landfill cap only partially meet these reqﬁirements
because they would reduce the mobility of the waste, but
it would not help reduce the toxicity or the volume as
would the pefmeable infiltration unit.

As far as impleméntation, the permeable
infiltration unit would be the simplest and easiest to
install. Next would be the hazardous waste landfill cap

which is a little more complex because of the layering
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system. and the foam cap would be very implementable but
woula'only partially meet the criteria because you would
have an extra six months involved in developing the
technology.

Cost effectiveness, this just shows the capital -
costs. There would also be opefation and maintenance
costs, and thoée would be in the fact sheets for the
feasibility study. o

B&sed on our evaluation, we feel that the
permeable infiltration unit is our preferred alternative
because it givés us the best balance of féatures with
regard to the overall protection of human health and the
environment. It would reduce the risk of fires as we've
discussed,_and'it would reduce the risk of detonation as
we’ve discussed. And it would reduce the risks associated
with a fire or detonation if one would occur. Plus it
would reducé the risk of evaporation.

.Also, an added feature to this option would be

the fact that you’ve got an air monitoring system. So if

- there was an air release, we could try to contain that

vapor release. Plus it would allow us to treat the waste
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in place by encouraging the natural degradation and
breakdown of the waste in place.

Our original comment period was scheduled to end
September S5th. We’ve reéeived a request to extend that
comment period, and it will be extended to at least
September 6th at this point. We’ll review the commeﬁt§ as
they come in. We plan to try to make our deciéion early
this fall and publish a record of the decision. The
immediate remedial design would then be conducted this
fall, this winter, and into the summer. And we would hope
to get a remedial action -- start accomplishing that in
the fall of ’95.

- Some of the activities which would have:to be
conducted as éart of the design would include some field
activities. Of course we’d have to have a health and
safety plan prepared in order to go out there which would
insure the safety of the on-site workers as well-as the
community. The types of data to be collected would
include topographic sﬁrveys, site inspectibn, soil
sampling, as well as physical parameters.

Some of the components of the concept design that
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I want to touch on so people are aware of what they should
expect when we go td design would be a detailed evaluatién
of the specific risks that would be involved with each
stage of the construction process. We have tonlook at the
risks and say "What is the safest way to do what we need
to do?"

I think we would alsq then select our cap |
materials and the actual thickness of the cover system
based on looking at the hazards and the risk at the site.
We would also then select the method for how are we going
to remove the vegetation and things like that. Those
would all be paft of the concept design. We would also do
a preliminary work plan to look a£ how we treat the waste
in place and also to look at how the landfill is shifting
over time.

Then, findlly, the firnal design would cover any
responses that we would get to the concept design as well

as the specifications, the cost estimates, the

construction schedule, the engineering report and final
health and safety plan for implementing that.

In addition to the information that we’ve gone
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through today, as Barbara mentioned, there are some

documents that are out there in the public libraries, and

there is a lot out there. We would encourage you, if

you've éot questions, to go through those documents, call
our information line. We’ve got information displayed in
the back. This isljust some more of the information that
is in the public récord. We’ve gbt a fact sheet, énd
we’'ve got the proposed plan which is a nice concise
summary of what we’re'proposing, and a summary of the
feasibility study and the rationale that we went through
to come up with this preferred alternative.

Again, those are at the back. I would encourage
anyone who’s interested to please take one and please give
us your input; Public input is very critical to‘our
decision-making process. And that basically concludes my
formal presentation. I‘ll now turn it aver to Barbara. I
think we want to allow the state and EPA to make a
comment.

STEVE HIRSH: The EPA has been working with the

Army with Edgewood since about 1986. 1In 1987 we saw the

‘first feasibility study for the source at 0ld O0-Field, and




10
11
12
13
14
15
16
17
18
19
420

21

37

basically it looked at all the qptions,that Cindy had up
here, and the decision aﬁ that time was that none of these
were developed enough to do anything abouﬁ O-Field at that
time. In 1991, as Cindy said, our ground water ROD was
written. At that time it seemed like that was the most
critical threat to health and the environment. So a ROD
was written and a decision was made to put in that
treatment plant. And I want:to tell you that‘the
.constfuctioh of that is ongoing and completion of that is
rather close, sometime'early in the fall.

Again, in ’87 they first looked at this and the
Army looked at it aggin, and we did the hazard assessment.
We reviewed all that data, and the EPA believes that the
most signific&nt thréat for O-Field right now is the
explosion threat or a vapor release. We evaluated the
expavation opﬁion, and something that Cindy didn’t mention

is that if we could excavate all this waste out of there,

we would still have an explosion problem. Right now there

is no way to do .that. There is no system. There is no
off-site disposal facility for that waste.

So at this time the EPA agrees with the Army that
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this is the cright action to take. We concur with it, and
we look forward td evaluating the comments that you‘d like
to submit.

JOHN FAIRBANKS: 1I'm John Fairbanks. I'm with
the State of Maryland. As you can see from Cindy’s

presentation, O-Field is a very complex and difficult site

‘to work on. The state has been working with the Army and

the EPA since 1990. We took a little bite at the ground
water. The state views this as a little bite at the
source. We'’ve concurred with what the Army wants. to do.
But like the EPA, we’ll certainly consider any of the
comments that you have.

BARBARA FILBERT: Now we’ll take any comments or
qgestions_you might'have. . Please raiée your hand if you’d
like an index card to write the question on and get back
to us. Or, to make it easier for the court reporter, we
do ask that you need to stand up when you state the
question and state your name and where you'fe from before
you ask your question. 1I'd also ask that just one person
speaks at a time so the reporter can take everything down.

Does anyone have any questions?
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CHARLZS GR@CE: Charles Grace. G-r-a-c-e. I
live over in the Joppa area on Joppa Road and Fountain
Road. You know, it seems to me in driving here I don’t
get over into the east side of Pulaski Highway éuite as
much as the west; however, I see new dgvelopments. I see
this schéol. We’'re setting off like a Love Canal. And
it’'s incrediblebto me that all the years up through wh;t
we are today since 1954, that that existed and that any
time we could have had an explosion, we could_have had a
fire. And all of this is reinforced by what we received
from Harford County emergency evacuation plan.’

And we’'re talking about now you‘re looking at
options. Options that may or may not be something that’s

prudent, and we'’re looking'at the state. They are

agreeing to something that they don’t know will work. And

I guess I’'ll close on my horn here, but I don’t really

trust the Army. We had several years ago, you might

recall, a chemical area building that was just;horrendous

in as far as any protection to workers, ‘environment and/or

containment.

The Army let two of our Harford Countians hang in |

|
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the wind, and you might all recall this, right. From
that, when I hear tﬁis presentation, when I see now that
they are going to comé and make a decis;on, how can we
possibly at this point -- we, speaking for myself, not say
an expert, you know, in design, but how can we possibly
confute or refute anything that you have there.

And my ultimate questioq, those three options,

have they been tested? Are they new technology? So I

think what I’'m saying is that we in Harford County, we

honestly, although we love this county, we honestly have
been sitting on a powder keg here, and the Army has
allowed it.

They have not done one earthly thing, obviously,
from their testimony here. And if we may have
explosions —-- unplanned explosions -- vapors or
phosphorous or whatever, then I suggest we all look at
that emérgency evacuation plan. I think that it should be
more than what we have, and we should have a critical
analysis from someone that is not connecte& with the Army,

not connected with the state and not connected with the

EPA.
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CINDY POWELS: Tnank you for your comments. I
appreciate that input.

BRIAN FEENEY: I have a question. Brian Feeney. .
FQe-e—n—e-y. And my involvement in this is as the
tecﬁnical adviser to the Aberdeen Proving Ground Citizens
Coalition; I hope to allay some of the gentleman’s
concerns that Qe are indépendent~9f the Army and EEA,"and
we reéresént the citizens’ cﬁncerns. And I will have
written coﬁﬁents later.

I just have one simple question now, and that is,.
the operation and maintenance portion of units one and two
may go on for a very, very long time. Have any
contingencies been developed or considered for the
possibility of global warming causing sea-level rises
which might increase the trengh area of Ol& O-Field and
might also inundate the treatment system at operable unit
one?

CINDY POWELS: I don‘t know how to say it except
that we have not considered that.'_

BRIAN FEENEY: And would the Army consider that

worth looking into and responding to?
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CINDY POWELS: At this point in time, it’s hard
to say whether or not it is. 1I'd have to talk tc our
consultants as well and evaluate, you know, what the risks
would be if we did have such climate changes, how it would

affect the system. I don’t know if Nora can add anything

. more. It’s just something brand new.

BRIAN FEENEY: I would like to emphasize that

while this may sound out of left field, it’s something

that the Army Corps of Engineers is already analyzing as

relevant to maintaining the superstructure of the United
States, the roadways and railé and so forth.

CINDY POWELS: That‘’s a brand néw idea that we
have not considered., I woul@ imaéine that we have not

considered that for the other study areas that we’re

looking at. But I’d certainly like to talk about it some

more because I’‘d like ﬁo learn more about it and see how
it would apply to some of our study areas. |

JOHN PAUL: Cindy, it might be useful for you to
tell people how high above sea :level the actual O-Field
site is. o

CINDY POWELS: O-Field is a local high there.

TOWSAN REDARMTINA COMDANY ™™
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It’s ebcut ten to fifteea feet above sea level.

BRIAN FEENEY: What’s the elevation of the waste
water treatment system?

CINDY POWELS:. Similar. 1I’l]l say about fifteen
feet. I couldn’t say for sure, but both that and the
ground water treatment system are local highs in the
area.

BRIAN FEENEY: A related question is: It's
faitly well known as a concern related to sea-level rise,
the inundation of hazardous waste dumps up and down the
East Coast. And this, of course, would be one of those.
Aﬁd what happens when you have inundation, you have a
brand new site of hydrological effects that may affect
that site. |

CINDY POWELS: It would totﬁlly change the ground
water treatment system because right now we are influenced
5y the surface water because it'’s shallow.

BRIAN FEENEY: And it would pﬁve a lot of very
complicaﬁed effects.

KEN STACHIW§ Let me address that. We view this

as one of the remedies for a planning stage scenario that
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projects options that would be eicher to dig it out and
move it, or some sort of institution for utilization. We
view this particular step as-an interim phase in that
direction. Once we'’‘re able to put a cap on it, it allows
us to be able to maneuver on top of it. The possibility
to institute further work or for that matter even in the
future having a digqout of that, is much more feasible
under anylof these scenarios than it is in the current
position. So we see that as an interim step in that
direction if that’'s what we end up doing.

BARBARA FILBERT: Are there any other questiéns?
If there are no more Questions, I would like to remind
you, as Cindy said, the public comment period which began
on June 22nd éndslon September 6th. Written comments must
be postmarked no ;ater than September 6th. They can bg
sent to Ms. Cindy Powels, Directorate of SQfety,'Health
and.Environment} U.S. Army, Aberdeen Proving Ground
Support Activity. The complete address is in the fact
sheet.

BRIAN FEENEY: I was going to ask you, there Qas

an overhead with a series of task completion dates on
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them, and it would be helpful if we could see that again.

CINDY POWELS: I think this is what you wanted.
If there are no further questions or comments, then this
will conclude our meeting. We‘ll be.available afterward
at the information display for anyone who has further
guestions.

BARBARA FILBERT: And there is a short evaluation
form in the back of the room,'or at the entrance, rather.’
And - we would appreciate if you could just take a minute to
£il1l it out before you leave. Again, thank you for your
interest and time in the Proving Ground’s installation and
restoration program.

(Proceeding was concluded at 8:30 p.m.) -
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RESPONSIVENESS SUMMARY

Il. RESPONSES TO COMMENTS RECEIVED AT THE PUBLIC MEETING

Response to Mr. Grace:

The Army will continue to seek and incorporate the participation of the public in decisions related
to the Installation Restoration Program at APG. The Army desires to gain the confidence of the public tha?
their best interests have been considered. Also, the Army wishes to emphasize that the overall protection
of human heaith and the environment is the principal goal of all Army environmental actions.

The remedy proposed for the Old O-Field source- area, construction of a Permeable Infiltration
Unit, is a new technology that has been developed specifically for this unique site. Based on our best
understanding of the physical characteristics of the site and the risks posed by the site, this remedy will
greatly reduce the possibility that dangerous chemicals will be released from the site in the future. The
remedy will accomplish this by stabilizing the site, minimizing the possibility of a fire of explosion,
providing blast protection, and attenuating any vapors that could be released from the site. This remedy
also allows the Army to continue to test more permanent remedial technologies by evaluating the stability
of the site and the effect of enhanced leaching of the contaminants from soil. This remedy, although not
tested at other sites, offers many advantages over the other technologies considered because it offers
better protection of human health and the environment with smaller short-term risks:

Response to Mr. Feeney:

Global warming may certainly have far-reaching effects on environmental actions at APG in the
future. As the implementation of the remedies for OU1 and OU2 continues, the Army will consider the
effects of a potential rise In the sea level on both the Oid O-Field source area and the OU1 treatment

~ system.



RESPONSIVENESS SUMMARY

IIl. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

A. COMMENTS RECEIVED FROM THE ABERDEEN PROVING GROUND SUPERFUND CITIZEN'S
COALITION

General Comment

Comment: Although APGSCC concurs with the U.S. Army and the U.S. Environmental Protection
Agency (EPA) that the Permeable Infiltration Unit (PIU) appears to be the most protective

. of human health and the environment of the five proposed altemative actions, members

of APGSCC continue to have a number of questions and concems regarding this

proposed action. Old O-Field is a very complex site; not only because of the wide variety

of toxic as well as explosive compounds present on the site, but also because of the

many uncentainties associated with the site. it is difficult to make accurate predictions on

many aspects, including the potential for explosions, the human and ecological risk, and

the impact of proposed actions on the stability of the site. Thus, APGSCC believes we

must proceed carefully and cautiously, being sure that tax dollars are being spent wisely.

Response:  The Army agrees that the action must proceed cautiously and that wise expenditure of
public funds is paramount. The Army believes that the risk reduction benefits that will
result from construction of the PIU on Old O-Field greatly outweigh the short-term risks
associated with the construction process. During construction, the risks will be minimized
by selection of the safest construction and monitoring methods. After the PiU has been
built, it will stabilize the site and minimize the likelihood of an explosive release from Old
O-Field. The conceptual design phase for the PIU will evaluate all possible construction
methods to controt and minimize the risks during construction.
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lll. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

Comment 1.

Comment:

Response:

A primary concem of APGSCC is whether the Army has adequately considerad the
impact of the proposed action at OU2 (l.e. placement of the PIU) on the OU1 groundwater
treatments system that is currently being constructed at Old O-Field. It is important to
consider the extent to which placement of the PIU will alter 1) the rate and/or direction of
flow of the contaminated groundwater and 2) the types and concentrations of chemicals
present in the groundwater. Enlargement of the contaminant plume that presently exists
under Old O-Field wili most likely occur after placement of the cap due to increased
pressure from the weight of the sand and due to the additional water that will be pumped
onto the field to maintain the desired level of moistura. Will the QU1 groundwater
treatment System be able to capture and adequately treat ail contaminants emanating
from Old O-Field after installation of the PIU? Have estimates been made of the amount
of water that will need to be pumped onto the capped area? The effectiveness of the IRA
proposed for OU2 is, in large part, dependent upon the efficacy of the OUt1 water
treatment system. It is not clear to APGSCC that APG has considered all possible
scenarios for changes that might be needed in the QU1 treatment plant after placement
of the PIU.

Related to this issua is the fact that the Army may also use the OU1 water treatment
facility to treat contaminated groundwater from other source areas at APG (e.g. New O-
Field, an unnamed site west of Old O-Field and the J-Field Toxic Burn Pits). Citizens must
be assured that the OU1 plant will not be loaded beyond capacity, and that any increases
in treated gailons/day will not.occur at a faster rate than the plant can be redesigned and

. enlarged.

APGSCC is also concemned about what affects potential explosions may have on the
integrity of the OU1 water treatment system and the monitoring wells surrounding Old O-
Field. Has the Army considered possible scenarios In this area?" if so, please explain in
detail,

The potential impact of the proposed action on the QU1 treatment system is a matter of
prime importance to the Army. As noted in the comment, the OU1 groundwater treatment
system has been overdesigned purposely, and the treatment facility building has been
oversized to allow further increase in plant capacity if necessary. Preliminary assessment
of PIU operations (including addition of water) indicates that the design capacity of the
treatment system will not be exceeded. However, the OU1 groundwater monitoring and

‘extraction systems will ba reevaluated during the design phase for the PIU to assess the

need for additional wells. This evaluation will be performed in two ways. First, computer
simulations of the PIU are being conducted to model the effect of the application of water
to Old O-Field on groundwater flow. The model results will be used to plan the locations
and depths of new extraction wells, if any are required. Secondly, data will continue to
be collected from the existing monitoring and extraction wells to assess the exact
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IIl. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

changes to groundwater flow direction and changes in contaminant concentrations when
water is applied. These data will be used to confirm that the treatment system capacity
is not being exceeded.

The preliminary model scenarios have incorporated application rates of water in the range
of 2040 gallons per minute, without yielding significant impact on groundwater flow
direction or the water table. Estimates of probable water application rates and the effect
on the existing and expanded extraction system will depend on details of the PIU, which
will be considered during the design phase.

With the addition of the air stripping and carbon adsorption units, the OUt groundwater
treatment system has evolved into a very flexible system that is capable of handiing high
concentrations of organic and inorganic contaminants. At present, the capacity of the
system is twice what is needed for the QU1 extraction system. Therefore, the Army
expects that the QU1 system will be capable of handling the additional load resulting from
the addition of the PIU. To ensure that the OU1 system will operate within its limits, the
design phase for OU2 will include an evaluation of all credible scenarios and potential
effects on the OU1 treatment system. Any required upgrades or changes to the
extraction and treatment system will be considered in the OU2 design and
implementation. :

The Army has considered the possible effects of explosions on the integrity and operation
of the groundwater treatment system. For the current condition of the fieid, it is
conceivable, although unlikely, that an explosion could damage the wells or piping
systems and temporarily interfere with operation of the system. One of the primary
benefits of the PiU is that it will reduce the likelihood that an explosion will take place at
Old O-Field. The primary potential cause of an explosion at Old O-Field is fire, and the
chance of fire will be minimized by greatly reducing the flow of air to the buried materials
through construction of the PIU. Shock or pressure on ordnance are other potential
causes of an explosion at the site, and this will be eliminated by placement of the sand,
which attenuates transmission of applied forces to the ordnance items. In addition, the
design of the PIU will attenuate fragment velocities and blast pressura if an explosion
does occur, which reduces or eliminates the damage such an event would cause.
Therefore, the PIU will afford protection to the treatment system and wells from an
explosive event. During construction of the PlU, contingency pians will be in effect to
address any potential effects on the QU1 treatment system.
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" Comment 2.

Comment:

Response:

it is very important that a good monitoring program be established following this interim
action to assure that placement of the PIU does not cause contaminants to escape from
O!d O-Field in higher concentrations or via different pathways than those currently under
investigation. Groundwater from monitoring wells around Old O-Field and the wells
pumping water to the treatment plant must be tested on a regular basis for the full suite
of possible contaminants and for all forms of radioactivity to be sure that changes in
groundwater contamination are detected early. Additional monitoring wells and
piezometers might well be needed to adequately monitor groundwater flow and
contaminant migration. Sediments, benthic organisms and pore water from Watsan Creek
and the Gunpowder River should also be monitored to measure changes in contaminant
inputs in areas near Old O-Field. These results will safeguard against increased
environmental contamination which could result from changes in the rate or direction of

- groundwater flow or from a greater release of contaminants from ruptured vessels within

the landfill.

The Army believes that a comprehensive program to monitor groundwater, surface water,
air, and PIU stability is a critical part of the proposed interim action. As discussed in the
response to Comment 1, the ability of the existing groundwater extraction system to
capture all of the contaminated water emanating from Old O-Field will be assessed. If
needed, the extraction system will be upgraded to ensure capture of the entire
contaminated plume, which will be verified by regular perforrnance monitoring of the QU1
system. There is less need to continue monitoring of sediment, benthic organisms, and
pore water from Watson Creek and the Gunpowder River because the only transport

- pathway from Old O-Field to these media, after completion of the PIU, is via groundwater

and therefore contaminants will no longer continue to migrate to Watson Creek. In
addition, potential contamination within these media is being investigated as part of the
overall RI/FS for O-Field.
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Comment 3.

- Comment:

Response:

APGSCC is concemed about potential radiation contamination within the fenced area of
Old O-Field. Historical documents indicate that radioactive waste in the form of animal
carcasses were once buried at Old O-Field. Has past sampling in this area included
monitoring for radioactivity? if so, what monitoring wells were tested and when did this
sampling take place? Was radioactivity ever detected in either soil or groundwater at Old
O-Field? If so, what were the levels of radiation found and what background levels were
they compared to? APGSCC would like to know whether the Army has ever conducted
a thorough search of its Atomic Energy Commission (AEC) or National Radiation
Commission (NRC) licenses to determine where radioisotopes were used, stored and
disposed of on base.

The historical information indicates that the animal carcasses wera removed from Old O-
Field shortly after burial there to prevent other animals from digging them up. Therefore,
there is no reason to suspect radiclogical contamination. During the USGS investigation
of Oid O-Field conducted in 1985-1986, groundwater samples were collected from
monitoring wells OF6A, OF68, OF6C, and OF17A (located downgradient of Old O-Field)
and analyzed for gross alpha, gross beta, tritium, and cesium-137. These analytes were
not detected at significant levels.
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Ill. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

Comment 4.

Comment:

Responsb:

The stability of the cap placed on Old O-Field is an Important issue in the selection of the
best altemative as the interim remedial action tor the Old O-Field source area. QOne
reason for selecting the PIU cap over the foam and RCRA caps is that damage duse to
settling, trench collapses, and explosions can be repaired most easily. What
consideration has been given to the general stability of the PIU cap? The sand cap will
be much more prone to erosion and will probably require a significant amount of *routine*
repair. Has this been adequatsly calculated into maintenance costs? Wil the sand cap
be stabls enough to function as intended?

The PIU is expected to require smaller amounts of care and maintenance than the other
caps under consideration because of its *self-healing* capability. In the event of a trench
collapse or other subsurface movement, the sand will tend to flow and fill in depressions.
During construction of the PIU, it is likely that hydraulic compaction will be used, where
the sand layer is alternately wetted and allowed to dry. Hydraulic compaction will greatly
increase the stability of the PIU. Erosion control will be an integral part of the PIU design.
One option under consideration is the use of a geotextile layer on top of the sand to
prevent erosion by wind and water, and a layer of gravel on the geotextile to protect it
and allow drainage into the PIU. The estimated costs for maintenance of the cap have
been included in the cost estimate presented In the Focused Feasibility Study Report.
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Comment S,

Comment:

Response:

APGSCC is concemed that health risks associated with the Qld O-Field Source Area
(OU2) have not been properly estimated because of the inability of the Army to collect soil
samples from within the fenced-in area. The difference in contaminant levels between
outside the fence and the center of the 4.5 acre area could be very large. Could robotics
sampling methods be used to obtain samples from within Old O-Field? If so, is there a
danger that the robotics device might ignite a fire or initiate an explosion that could
release chemical agents into the atmosphera? |If robotics are not used, what is the
degree of danger faced by site workers walking on the surface of Old O-Field?

As discussed in the Focused Feasibility Study Report, the risks posed to human heakth
and the environment by the contaminants in surface soil within Old O-Fisid are far less
than the risks posed by the potential for an explosive release of CWM from Old O-Field.
In addition, any action taken to mitigate the explosive risk would also mitigate the risk

- posed by contaminants in soil. By constructing the PIU on Old O-Field, humans and

animals would not be directly exposed to the contaminants. Leaching of contaminants
from soil into the groundwater would not pose risks because the groundwater extraction
and treatment system would remove the contaminated water from the aquifer and treat
it to levels safe for discharge to the Gunpowder River. Therefore, the need to directly
sample the field (with the corresponding risks associated with such an invasrve actmty)

_ is eliminated by construction of the PIU.

The risks associated with direct sampling of soil within the field, even using robotics, are
not justified, given that the data collected by such sampling will pertain to the less serious
risks (posed by the contaminants in soil), which will be mitigated by the PIU concurrently
with the more serious risk of an explosion or fire. _
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Comment 6.

Comment:

Response:

APGSCC would like to have the Army make new data that is derived through the ongoing
RiI/FS process for Oid O-Field avaiiable to the public in a timely manner. Any changes
in the logic of this altemnative selection or changes in the implementation of this selected
alternative that are suggested by new data must be made known to citizens in time to be
included in the public process. For example, APGSCC would like to know more about
the contributory role of the other two contaminated O-Field areas, the New O-Field and
the unnamed area, and whether the groundwater treatment system will intercept
contaminants from these areas. '

The Army will continue to make every effort to keep the community and APGSCC
informed of new findings at the O-Field area. For example, the draft RI report for Phase
| of the ongoing RI/FS effort has been sent to Army, EPA, and State of Maryland reviewers.
and will be released to the public as soon as review comments have been received by
DSHE and addressed. The Focused Feasibility Study report for Old O-Field was sent to
APGSCC reviewers immediately after comments by the Army, EPA, and State were -
incorporated. _ :

The °*pit site® i3 under investigation, initially by performing geophysical surveys and

‘'sampling of nearby monitoring wells. From available data, it appears that the

groundwater emanating from the *pit site® is not contaminated at levels of concem and
is flowing toward the Gunpowder River. The groundwater from the °pit site® will not be
captured by the QU1 extraction system as currently designed.

' The nature and extent of contamination at New O-Field has been the focus of the Phase
. | Rl effort. Groundwater from New O-Field flows toward the east and discharges into

Watson Creek. The current OU1 groundwater extraction system will not capture
contaminated groundwater emanating from New O-Field.
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Comment 7.

Comment:

Response:

In the APG fact sheet on Old O-Field, the Army mentions the human population that could
potentially be exposed to contamination present at the Edgewood Area of APG. There
is no mention of the 10,000+ population in the Joppatowne area, despite the fact that
APGSCC has continually brought this oversight to the attention of the Army. The
Joppatowne area has a large population that is, in some instances, closer to the
contaminated areas at APG than either Edgewood or Magnolia. One cannot help but
wonder whether this community is considered when the Army conducts its studies. Such
an oversight casts doubt on the thoroughness and thus the credibilty of the
investigations. Also, without mention of the community in the APG public fact sheet,
many citizens in this area may be misled into behevmg that they are not a potentially
exposed population. .

in the Record of Decision for OU2, Joppatowne, Edgewood, Magnolia, and Graces
Quarters are denoted as the off-post areas closest to Old O-Field. All nearby
communities are considered in the risk assessments performed by the Army.

In the Focused Feasibility Study report for Old O-Field (APG, 1994b), preliminary air
modeling was performed to assess the risks posed by an explosive release at Old O-
Field. it was conciuded that the chance that off-post communities could be affected by
an event at Old O-Field is very smail. it is more likely that nearby on-post areas such as
H-Field, N-Field, and J-Field would be impacted due to proximity to Old O-Field.



RESPONSIVENESS SUMMARY

Iil. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

Comment 8.

Commem_:

Response:

This interim action, as with so many others, is a ‘cap it and wait* action because our
hazardous waste technologies are not sufficiently developed to handle the chemical
wastes present at this site. This i3 a very important issue that must be addressed
immediately. We must place every effort on developing new techniques for treating
hazardous wastes if we are to do more than just ‘contain® our problems. At this time it
appears that the Army is willing to wait until the private sector develops new techniques,
but thera is little incentive for private industries to spend money on treatment systems that
are suitable for Army specific chemicals. 1t is time for the U.S. government to take
responsibility and devote resources to this need. in the past, the U.S. government was
more than willing to spend money developing, designing and manufacturing the various
munitions needed to defend our country, They must now commit their resources to
developing final solutions to our hazardous waste problems.

APGSCC would like total clean-up and remediation of APG's hazardous wasts sites, not

interim, less than ideal solutions.

The Ammy prefers remedies that effectively mitigate the risks in the long term, and will
choose such final remedies where possible. The Army has established research and
development programs to develop technologies potentially applicable to CWM and
ordnance disposal sites, such as robotic excavation, in situ remediation techniques,
incineration of CWM, and others. However, the currently available permanent-treatment
technologies pose short-term risks that the Army believes ‘are unacceptably high for

.application at the Old O-Fleld site. O-Field poses unique hazards to remedial workers

because of the presence of potentially live ordnance and CWM. Although construction
of the PiU would not efiminate the risks posed by an explosive release, it will reduce the
likelihood that such an event would occur in the future, as well as the possible effects.
Many contaminant release and exposure pathways (vapaorization of CWM to air, explosive
releases, direct exposure to the wastes, and exposure to contaminated groundwater) are
removed or minimized by construction of the PIU and the OU1 interim action. For this
site, selection of the PIU represents the use of risk management decision-making,
whereby the short-term risks have been weighed against the potential long-term risk
reduction that would result from stabilizing Old O-Fleld.

In addition, uniike other capping actions, this interim action includes active elements. The
design of the PIU specifically allows and promotes testing of both in-situ treatment and
degradation of the buried materials and geotechnical evaluation of Old O-Fieid to assess
future excavation options. ' '



RESPONSIVENESS SUMMARY

lil. RESPONSES TO WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

B. COMMENTS RECEIVED FROM MR. GAIBROIS

Comment 9.

Comment:

Response:

Question § Comments - At C ’install a permeabls infiltration unit’ It is noted that thls "unit’
is not specified as a semi permeable barrier which would only infiltration of material in one
direction, that the item as described could allow gross transfer of gases and liquids
through the barrier. the identification of a infiltration * means that materials can pass
through the system. That is not containment of a hazardous waste by RCRA. The use
of 'unit’ implies a mechanical/chemical device to use top.process material. That may be
‘treatment’ of a hazardous waste IAW RCRA for which a permit would be required.

The PIU has been designed to allow the flow of water down through the unit. This will °
allow rainwater and other solutions to percolate through the unit and into the buried
materialg. This process will allow the natural degradation of the buried materials to
continue,

?or on-site treatment under a CERCLA responsae action, a permit is not required, although
all substantive requirements of such a pemmit, i lssuad would be met by any remedy

selected by the Army.

-

Comment 10.

Comment:

Response:

Comments and Suggestions - § would recommend a combination of at ,D. and E. Al A -
no action, and B-limited action are totally not appropriate. With the rejection of Alt A and
B8, unlimited or full action has already been agreed to by APQ, EPA, and the State no
matter which alternative is used.

The Army believes that selection of Altemative C (construction of the PIU) offers significant
advantages over those offered by Altematives D (foam cap) and E (multi-media cap). The
PIU would stabilize the surface of Old O-Field, minimize the likelihood of a fire and
explosive releass, and allow the natural degradation of the buried materials to continue.
The PIU also offers advantages in ease of construction and maintenance, which reduces
the long-term risks even further. Therefore, the Army, with the concurrence of EPA and
the State of Maryland, will implement Altemative C.



RESPONSIVENESS SUMMARY
V. RESPONSES TO SURVEY FORM SENT TO CITIZENS ON THE APG MAILING LIST

Survey forms were sent to over 300 citizens on the APG Installation Restoration Program (IRP)
mailing list of interested community members. A total of 45 responses were received during the
Public Comment Period. Of the 45 rasponders, 33 people supported the selection of Altemative
C. Several community members indicated no preference among the remedial atternatives, and
several people preferred Altemative E.



RESPONSIVENESS SUMMARY

V. RESPONSES TO SURVEY FORM SENT TO ALL TECHNICAL REVIEW COMMITTEE MEMBERS

A total of five responses were received from Technical Review Committee Members during the
Public Comment Period. All five responders fully support the proposed action.



