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RECORD OF DECISION

White Phosphorus Underwater Munitions Burial Area
Operable Unit

U.S. Army Aberdeen Proving Ground, Maryland

September, 1991

BITE: White Phosphorus Underwater Munitions Burial Area
U.S. Army Aberdeen Proving Ground, Maryland

STATEMENT OF BASTS AND PURPOSE:

This decision document presents a determination that no remedial action will be taken at this time for the
White Phosphorus Underwater Munitions Burial Area (WPUMBA) at the U.S. Army Aberdeen Proving Ground, Maryland.
This determination was developed in accordance with the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendment and Reauthorization Act of 1986 (SARA),
42 U.5.C. Section 9601 et seg. and the National Contingency Plan (NCP) 40 C.P.R. Part 300. This no action
decision is supported by documents contained in the administrative record. The Etate of Maryland has concurred
on the no action determination.

DECLARATION =

The no action decision is based upon the fact that the supposed white phosphorus contamination at the WPUMBA
was never found using current available technology, and that no effective remedial action is possible at the
site. The no action remedy calls for sampling of the water column in the WPUMBA vicinity prior to and during
any dredging activities in the area, and following major storm events (hurricane force winds), to monitor and
minimize releases of sediment-bound materials to the environment.

Currently, the WPUMBA presents a minimal risk to the human population and the environment. However, the
monitoring regquirement of the no action remedy does not provide any protection againet release of or exposure
to white phosphorus from WPUMBA in the future. Therefore, the no action decision does not constitute a finding
that the remedy ensures adequate protection of human health or the environment. Because the no action remedy
could result in possible undetected hazardous substances remaining in the sediment and being released to the
environment in the future, a review will be conducted five years after the finalization of this decision. This
review will identify possible technological advances that might be developed which have a greater
detection/location capability for white phosphorus than currently exists today to warrant a re-investigation
of the supposed underwater burial area.

Additionally, the Army and EPA are proposing, with the issuance of this Record of Decision for the WPUMBA,
to initiate an investigation of a possible site on land or in a tidal marsh to be designated the °®White
Phosphorus Munitions Land Burial Area (WPMLBA)." The investigation of the WPMLBA will be inco rated into the
Other Aberdeen Areas Study.

(2 SE27 9/

Date nald V. Hite (U
Brigadier General, Y.S. Army
Commanding
Aberdeen Proving Ground

7/24/9/ B Db

Date Lewis D. Walker
beputy for Bnvironment, Safety, and Occupational Health
Office of the Assistant Secretary of the Army
U.S. Department of the Army

/

~

Date Bdwin B. Erickson
: Regional Administrator
U.5. Environmental Protection Agency - Region III

1

a



SUMMARY OF REMEDIAL ACTION SELECTION
White Phosphorus Underwater Munitions Burial Area

U.S. Army Aberdeen Proving Ground, Maryland

SITE DESCRIPTION:

U.S. Army Aberdeen Proving Ground (APG) occupies some 79,000 acres of land and water in southern
Harford County and southeastern Baltimore County, Maryland, near the head of the Chesapeake Bay (See
Figures 1 & 2). It is owned and operated by the U.S. Department of the Army (Army) and is an active
Army test and evaluation installation primarily responsible for planning and testing of weapons, munitions,
vehicles, and various equipment. APG consists of two functional areas: The Edgewood Area (13,000 land
acres, including Gunpowder Neck, Pooles Island, Carroll Island, and Graces Quarters) and the Aberdeen
Area (17,000 land acres, including Michaelsville and Phillips Landfills). The land portions of the two areas
are separated by the Bush River. (See Figure 3)

The Aberdeen area is bordered on the west by the Bush River and northeast to south by the Chesapeake
Bay. The area is drained by seven ¢reeks plus the Bush River. Most of these creeks have their headwaters
on the Aberdeen Area. The Army facilities in the Aberdeen area include firing ranges, impact areas, vehicle
test tracks, and laboratories in support of testing activities.

The White Phosphorus Underwater Munitions Burial Area (WPUMBA) is located offshore of the
Aberdeen area of APG, Maryland, on the western side of the upper Chesapeake Bay. The area is situated
in shallow waters just beyond the mouth of Mosquito Creek, between Black Point and Gull Island (See
Figure 4). Spesutie Narrows and Spesutie Island lie to the north and northeast, respectively. The open
water area of APG totals approximately 37,000 acres of which 15 acres of open water comprise the
supposed WPUMBA.

Based on interviews of former employees who worked on the post following World War I, an unknown
amount of World War I white phosphorus munitions (ordnance) were supposedly buried in the Chesapeake
Bay in the vicinity of Black Point during the period 1922-1925. The ordnance reportedly consisted of
United States, British, and French land mines, grenades, and artillery shells. According to the interviews,
bulk phosphorus may also have been disposed in the Bay. It is possible that this disposal event involved
a single barge load of munitions; however, it may have involved considerably more. In 1933, the WPUMBA
was reportedly uncovered by a strong hurricane, which led to a large waterfowl kill, where ducks
supposedly "turned pink and died."

The U. S. Environmental Protection Agency (EPA) issued APG a Resource Conservation and Recovery
Act (RCRA) Corrective Action Permit, on September 30, 1986, as modified on September 26, 1988. The
EPA and the Army entered into a Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), Section 120 Interagency Agreement (IAG) on March 27, 1990, to coordinate and provide
for all CERCLA/RCRA corrective action activities at APG. In this IAG, the Army and EPA agreed that all
areas which were identified as RCRA corrective action study areas would be investigated and, if necessary,
remediated pursuant to CERCLA. The WPUMBA was identified as a RCRA corrective action study area. .
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Location of Aberdeen Proving Ground, Maryland
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SITE HISTORY

The Aberdeen Area of APG was established in 1917 as the Ordnance Proving Ground. Testing of
ammunition began in January of 1918. Large segments of the open water surrounding the Aberdeen Area
have been used as ordnance impact areas since 1917. There are an estimated four million unexploded and
sixteen million inert projectiles of all calibers in the restricted waters off APG.

The WPUMBA is adjacent to and offshore of the Main Front Land Range Area, which has been active
since 1917. An estimated one million rounds of all calibers up to 16 inches have been fired at this range.
The types of rounds fired include high explosives, anti-personnel, armor defeating, incendiary, smoke, and
illuminating. Although the WPUMBA is adjacent to this range, there are no records of the open water
areas of the WPUMBA having been used as an impact area.

No evidence of a disposal site at the WPUMBA was observed in any historical aerial photographs
reviewed. However, one reference to a phosphorus area was found in Proclamation 2383, signed by
President Franklin D. Roosevelt on January 24, 1940. Under the authority of the Migratory Bird Act of
1918 (40 Stat. 755, 16 U.S.C. 704), the acting Secretary of the Interior adopted a regulation on December
12, 1939, which designated two areas as Migratory Waterfow] Closed Areas. One of the areas approved
by the subsequent Proclamation was at APG and was referred to as the "Phosphorus Area Unit." This
Proclamation is the only written document found that specifically mentions phosphorus and delineates the
boundary of a specific area. The size of this "Phosphorus Area Unit" encompasses approximately 130 acres.
It is assumed that the area described incorporated the WPUMBA.

During 1988-1989, the EPA’s Environmental Response Team (ERT) and Environmental Monitoring
Service Lab conducted extensive electromagnetic and core sampling studies of the WPUMBA. The EPA
ERT investigation was conducted as a CERCLA Remedial Investigation to answer questions related to; the
location of the WPUMBA,; possible releases to the environment surrounding the supposed burial site;
potential adverse effects to the environment, aquatic organisms, higher food chain organisms, and human
health that could result should there be a release from the area; the extent to which any past, present,

or future dredging activities may contribute to releases from this area; and meet the requirements of the
IAG.

Several techniques were used during the investigation to determine the location of the WPUMBA. A
literature search was conducted to locate related information concerning the disposal, storage, and handling
of white phosphorus. APG records, historical maps,and aerial photos were reviewed. Manufacturers, former
employees, and historians (National Archives, Library of Congress, U.S. Army Archives) were also
contacted for relevant information. An in-depth geophysical investigation at the site was conducted in
October, 1988, followed by an additional geophysical survey in June of 1989.

Based on the 1988 geophysical data, four areas were selected as being highly probable locations for the
WPUMBA, and sediment core sampling was scheduled for those areas. A fifth area, the channel adjacent
to the WPUMBA, was selected for coring due to maintenance dredging concerns. A reference area was also
selected north of the site in Spesutie Narrows. Due to the safety concerns in dealing with the burial area
and the known presence of unexploded ordnance on APG, a remote coring operation was necessary. -

A total of 60 cores were collected during August of 1989, ranging in depth from 1 to approximately 9 feet.
Cores were screened on-site for high explosives and composite samples were collected for analysis. All
samples were analyzed for elemental phosphorus, high explosives, and RCRA hazardous wastes. Select
samples were analyzed for total organic carbon, grain size, and toxicity. Water samples were also collected
at each of the areas cored and analyzed for elemental phosphorus and high explosives. Water quality
measurements were recorded in each area and included temperature, pH, conductivity, salinity, oxidation-
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reduction potential, and dissolved oxygen.

Gull Island, which is located along the eastern border of the WPUMBA, was examined as a potential past
disposal site for white phosphorus. A geophysical survey was conducted in late October of 1988 to locate
any potentially buried ferrous metals. Several test pits were excavated to examine the stratigraphy and
soils of the island. Soil cores were collected during September of 1989 from the north and south ends of
the island and analyzed for elemental phosphorus, high explosives, and grain size.

Based on the results of the EPA ERT study, the boundaries of the WPUMBA could not be discerned.
The geophysical investigation showed only a minor distribution of magnetic objects, and intrusive sediment
core sampling revealed only sporadic occurrences of detectable levels of phosphorus. Results indicate that
trace amounts of phosphorus were detected in 11 of the 60 core samples, with the detected single
maximum occurrence being less than 5 pg/kg (See Table 1). No phosphorus was detected in the water
column, or on Gull Island. No high explosive compounds were detected in the water or sediment samples.
RCRA analyses (EP Toxicity) indicate that the sediment would not be considered a hazardous waste.
Release of white phosphorus is not expected unless the sediments are disturbed. The location of the
WPUMBA could not, therefore, be determined within the confines of the EPA ERT study. Likewise,
bioassay techniques, utilizing freshwater and estuarine fish, did not elucidate any clear toxic effect of white
phosphorus on aquatic life.

COMMUNITY PARTICIPATION

To provide the community with reasonable opportunity to submit written and oral comments on the
Proposed Plan for the White Phosphorus Underwater Munitions Burial Area and the U.S. EPA
Environmental Response Team’s (ERT) report, entitled "Field Investigation of the White Phosphorus
Munitions Burial Area, Aberdeen Proving Ground, Maryland - January, 1990," the Army established a
public comment period from July 3rd through August 17th, 1991. A public meeting was held on July 25,
1991 to present the Proposed Plan and to answer questions and receive comments.

The Proposed Plan, EPA ERT’s report, and the Administrative Record file were made available for public
review at the following locations:

On-Post

U.S. Army Test and Evaluation Command
Public Affairs Office Building 314

Aberdeen Area

Aberdeen Proving Ground, MD. 21005-5001

Off-Post

Harford County Library - Aberdeen Branch Library
21 Franklin Street
Aberdeen, Maryland 21001

Harford County Library - Edgewood Branch Library
2205 Hanson Road
Edgewood, Maryland 21040

Legal notices summarizing the Proposed Plan, informing the public of document availability and locations,
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TABLE 1.

RESULTS OF ELEMENTAL PHOSPHORUS ANALYSIS IN SEDIMENTS
White Phosphorus Underwater Munitions Burial Area
Aberdeen Proving Ground, Maryland

August, 1989

Phosphorus Phosphorus Core

Dry Weight Wet Weight Length
Location Core Ssample# (bg/kg) (kg/kg) (£ft)
Area I 3 4356 0.78 0.42 4.5
Black Point 11 4427 2.22 1.00 4
Black Point 17 4433 0.72 . 0.30 4.5
Black Point 18 4434 0.62 0.28 4.5
Black Point 20. 4436 2.22 0.71 5.5
Black Point 25 4441 1.16 0.94 <1
Channel 31 4448 0.74 0.34 _ 6
Area 1I 40 4457 2.41 1.04 8.5
Area III 54 4475 4.64 1.90 6
Area III 55 4476 3.38 1.55 6
Area III 58 4480 3.84 1.80 9

from ERT study °Field Investigation of the White Phosphorus
Munitions Burial Area*®, Jan. 1980.
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and listing the time and place of the public meeting, were published in The Baltimore Sun, The Aegis, and
The APG News. No comments were received by the EPA, State of Maryland, or the Army during the
public comment period on the Proposed Plan, on the EPA ERT’s report, on the no-action alternative
chosen for the White Phosphorus Underwater Munitions Burial Area, or on the Administrative Record file.
Several technical questions were answered during the public meeting concerning the conduct of the ERT
investigation.

SCOPE AND ROLE OF THE WPUMBA OPERABLE UNIT RESPONSE ACTION

The investigation of the WPUMBA answered questions related to conditions at the underwater site, and
the potential for current and future threats to human health and the environment. The location and
existence of the WPUMBA in the ERT study area has not been confirmed, using the best available
technology. The Army and the EPA will conduct a review, five years hence, of the technology available for
the detection/location of white phosphorus to determine if any significant advancement has occurred to
warrant a re-investigation of the supposed burial area.

i

The lack of detectable quantities of phosphorus in the water column, combined with the relatively low

concentrations of phosphorus found in less than 20% of the sediment samples and the depth at which

phosphorus was detected, indicates that white phosphorus is not being released into the water column at
the study area. Additionally, RCRA analyses (EP Toxicity) indicate that the WPTUMBA sediment would not
be classified as a hazardous waste. However, the "no action” remedy does not provide any protection
against exposure to white phosphorus if it is later released from the yet undiscovered WPUMBA. The "no
action” remedy, therefore, requires monitoring of the WPUMBA by the Army during dredging and
following major storm events.

It is still possible, however, that unexploded ordnance or other safety hazards may exist within the study
area. The goals, therefore, of the selected remedial action are to limit the exposure of the aquatic
ecosystem and human population to any buried material contained in the current WPUMBA, and are to
be accomplished through the above described monitoring/sampling program. Additionally, a review of the
technology available for detecting and locating the supposed WPUMBA will be performed in five years.

" Therefore, the Army and the EPA have agreed that the ERT investigation demonstrated that the
supposed WPUMBA could not be located in the study area outline in Figure 4. However, historical
references recently reviewed by the Maryland Department of the Environment indicate the possibility of
another location for a white phosphorus burial site, in addition to the ERT underwater study location. The
phosphorus burial reportedly occurred in the waterfront region near Black Point, encompassing an area
of 15 acres. One historical reference alludes that when disposed, the munitions were placed in tidal flats
and covered with 2 feet of sediment. The Army and EPA have agreed, with the issuance of this Record
of Decision (ROD) for the WPUMBA, to initiate an investigation of a possible site on land or in a tidal
marsh near Black Point, to be designated the "White Phosphorus Munitions Land Burial Area (WPMLBA)."

Figure 5 depicts the proposed new study area. The investigation of the WPMLBA will be incorporated into
the Other Aberdeen Areas Study.

SITE CHARACTERISTICS

APG is located on the northwestern shore of the Chesapeake Bay. Due to its proximity to two large
bodies of water, the Chesapeake Bay and the Atlantic Ocean, the climate at APG tends to be moderate
as compared to inland Maryland. The average temperature for APG is 54.5 °F, with an average relative
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humidity of 73.8%. Precipitation as rainfall averages 38.58 inches with a maximum rainfall occurring during
the summer and the minimum rainfall occurring during autumn. Precipitation as snowfall averages 12
inches. Prevailing winds average 6.8 knots in a northwest to north-northwest direction in the winter
months, and a south to south-southwest direction in the summer months.

APG is drained by eight rivers and streams. Surface waters at APG tend to be shallow and sluggish with
tidal estuaries forming at the mouths of the streams and rivers. This is attributed to low land elevations
and the fact that APG is bordered by the Chesapeake Bay. The northeastern area of APG, which tends
to be highly developed, is drained by Swan Creek, Dipple Creek, Woodrest Creek, and the upper branches
of Romney Creek. The southwestern portion, which tends to be undeveloped and includes some ranges and
test areas, is drained by Mosquito Creek, Delph Creek, the lower half of Romney Creek, and the lower
portion of Bush River. Spesutie Island, which is also undeveloped and includes test areas, is drained by
Back Creek.

Alluvium, swamp and marsh deposits occur in the reaches of the rivers in the region that have become
inundated as a result of a rise in sea level. Composition of the Alluvium ranges from clay to gravel, and
the swamp and marsh deposits consist of silts, clays, and organic matter. Thus, surficial sediments are
heterogeneous and vary considerably in the lateral direction. Typically, gravels are at the base and the silts
and clays dominate the upper portions.

SUMMARY OF SITE RISKS

Physical and Chemical Properties of White Phosphorus

Phosphorus is a very reactive element, and thus it is never found in the free state in nature, but is widely
distributed in mineral deposits. Elemental phosphorus exists in three allotropic modifications; white, red,
and black, the most common form being white phosphorus. White phosphorus, which may have a slight
yellow hue, is both poisonous and flammable, and is the most reactive of the three allotropes. This
reactivity may result from white phosphorus maintaining its tetrahedral structure throughout its phase
changes. At room temperature, white phosphorus exists as cubic crystals, called the alpha (&) form. White
phosphorus’ ignition temperature is only 86-F. It is a soft, waxy, translucent solid which is soluble in
organic solvents, such as carbon disulfide, but is unreactive with water. White phosphorus has a high
octanol/water partition coefficient which reveals a potential for bioaccumulation, and a high volatility which
indicates some potential for release to the atmosphere. Elemental white phosphorus is tetratomic, having
a molecular weight of 123.90, and the chemical formula P,.

When exposed to air, white phosphorus fumes and spontaneously ignites with an odor somewhat like that
of a burning match. Like carbon, phosphorus burns as a solid without vaporizing. The combustion forms
either tetraphosphorus hexoxide or tetraphosphorus decoxide:

P, + 30, - P,O,

-\ ///P‘ + 502 nd P4010 -~
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Tetraphosphorus decoxide dissolves in water to form the mineral acid known as phosphoric acid:
p,0,, + 6H,O0 - 4H,PO,

To prevent its spontaneous ignition, white phosphorus is normally stored under water, which keeps it
from contact with air. Because of its low ignition temperature, white phosphorus ignites so easily that it
is unsafe to handle out of water. It is also unstable, gradually changing to red phosphorus, which is less
reactive.

Fires involving elemental phosphorus are extinguished with water or blanketed with wet sand or
absorbent. However, it is important to recall that the oxides of phosphorus which result from combustion
are capable of forming corrosive acids when they dissolve in water. Thus the atmosphere surrounding a
phosphorus fire is likely to be acidic. Inhalation of the fumes of burning phosphorus can lead to serious
lung injury when the oxides dissolve in the liquid within the lung and associated passages. White
phosphorus is also known to cause phossy jaw (phosphorus necrosis), a rotting of the jawbone.

Three analytical methods used for the detection of white phosphorus, listed in descending order of
-sensitivity, are: neutron activation analysis, gas-liquid chromatography, and colorimetry. The most
commonly used analytical technique in aquatic surveys and bioassays is gas-liquid chromatography.

Toxicology

It is known that white phosphorus is a powerful systemic poison. It is absorbed through the skin, by
ingestion, and through the respiratory tract. The lethal dose (oral ingestion) in adult humans is about 1
mg/kg body weight, but as little as 0.2 mg/kg body weight may produce toxic symptoms. Skin contact
produces severe and painful burns, with destruction of the underlying tissue. Inhalation of vapors has
produced tracheobronchitis and liver enlargement. There is, however, no evidence that white phosphorus
is carcinogenic in laboratory animals or humans. White phosphorus is a class D carcinogen. Insufficient
evidence exists to determine whether this compound causes cancer in humans, therefore, carcinogenic risks
were not evaluated.

Low concentrations of elemental phosphorus in the water column have been documented as causing acute
effects on aquatic organisms. Fish appear more sensitive to the effects of white phosphorus than
invertebrates. Another concern is the impacts of contamination through the food chain. Rapid
bioaccumulation of white phosphorus has been documented and is related to the lipid content of the
organism. Bioconcentration factors of between 20 and 100 have been reported for aquatic organism tissue.
White phosphorus contamination in various fish tissues has been shown to be toxic or lethal if ingested.
However, due to the reactivity of white phosphorus, the transfer of this element through the food chain

would not be expected. In terms of long term food chain contamination, the potential from white
phosphorus is considered nil. '

Toxicity testing was performed on approximately ten percent of the sediment cores from the WPUMBA
area to determine the effects of white phosphorus or other contaminants that might be present on aquatic
life. A freshwater and an estuarine fish species were utilized due to the low salinities found at the
WPUMBA site. It was important to test both types of species, since this site is within the range of the
seasonally moving freshwater/saltwater interface. Marine, estuarine, and freshwater fish are present in
the vicinity during the year. The fathead minnow (Pimephales promelas) and silverside (Menidia beryllina)
were used in 96 hour acute elutriate tests. The midge (Chironomun tentans), a benthic invertebrate, was
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utilized in ten-day acute solid phase tests. The toxicity test results did not clearly indicate any effect of
sediment-bound white phosphorus on aquatic life. It appears, though, that metals present in the sediment
samples may exert some toxic effect on aquatic life and, therefore, monitoring of the water column in the
WPUMBA during dredging activities and after major storm events (hurricane force winds) will be
accomplished by the Army. -

The absence or low levels of phosphorus detected in WPUMBA sediments, combined with published soil
toxicity results, utilizing worms (chironomids), suggest a low probability of white phosphorus toxicity to
the lower food chain organisms. Bioaccumulation to an upper level consumer, such as waterfowl, has also
been investigated. Avian (bird) toxicity data is minimal, but the lethal dose for phosphorus has been cited
as 3 mg/kg. Several factors, though, suggest that bioaccumulation in waterfowl may be negligible. Migratory
waterfowl use the waters in the APG vicinity during the winter season. Therefore, exposure to the small
quantities of phosphorus detected should be minimal. Additionally, waterfowl lipid content during the
winter is elevated. This may serve to isolate any white phosphorus ingested and prevent manifestation of
acute symptoms. Furthermore, large birds rather than sensitive precocial young would be utilizing the food
resources. For these reasons, sub-lethal effects on waterfow! should be isolated or of a low probability.

Fate and Transport

The processes by which white phosphorus is transformed in air, water, and soil are oxidation, hydrolysis,
and volatilization. White phosphorus is not transformed by photolysis, and it is also resistant to
biodegradation by anaerobic organisms. Although hydrolysis and volatilization can have significant effects
on the environmental fate of white phosphorus, its fate in air, soil, and water is generally determined by
oxidative processes. Several investigators observed that the phosphorus oxidation rate in aqueous systems
can be affected by dissolved oxygen concentration, temperature, pH, salinity, and the presence of metals.

The primary pathway of the degradation of white phosphorus at sediment surfaces is by oxidation, with
the rate dependent upon the available oxygen. White phosphorus in sediment usually will oxidize to the
more stable red allotrope. With the abundance of oxygen at the sediment-water interphase, white
phosphorus will be predominantly oxidized to phosphates roughly within weeks to months. Since several
of these phosphate compounds are possible, fixation of phosphorus probably takes place over a relatively
wide pH range. Also, the large quantities of hydrous iron and aluminum oxides present in most sediments
make possible the fixation of tremendous amounts of phosphorus. However, because most sediments are
anaerobic short distances below the water-sediment boundary surface, phosphorus degradation/oxidation
may be extremely lengthy at such depths. Experiments determined that surface deposits of only a few ppm
of phosphorus oxidize quickly, whereas deeper deposits of higher concentration could remain for years.
Anaerobic sediments can, therefore, serve as sinks for white phosphorus that can, in turn, serve as long-
term sources for mobilization of white phosphorus into the environment if disturbed.

In determining the effect of the phosphorus sedimentation process, the interaction of the phosphorus
species with the sediment present must be understood. It appears that in some sediments, phosphorus is
held in a complex form involving iron as the complexing metal, the stability of which is related to the salt
content of the water. It has been demonstrated in an estuary that the availability of phosphorus from such
sediments decreases with increasing salinity. It has been suggested that salts coagulate the colloidal
particles present, thereby retarding sediment exposure to oxygen. It also appears that the rate and
quantity of phosphorus fixation depends on the type of sediment present. It has been reported that
noncalcerous sediments will absorb and retain more added phosphorus than calcerous lake sediments.

In aquatic systems, phosphorus oxidation can be affected by the concentration above and below the
phosphorus solubility limit (3 mg/l at 59°F). The ability of a sediment to absorb added phosphorus will
decrease with an increase in the water-to-sediment phosphorus concentration. This means that as
phosphorus is added to the water column, the absorbing power of the sediment peaks at a specific range,
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and then decreases, leaving the excess concentration of phosphorus in the aqueous phase. At the same
time, if the water-to-sediment phosphorus concentration continues to increase, the retention capacity of
the sediment will decrease, which would add more phosphorus to the water. In opposition, the percentage
of white phosphorus removed by sediments will increase at lower water-to-sediment phosphorus
concentrations. Its appears that white phosphorus undergoes oxidation during this partitioning phase, and
that the overall effect of phosphorus binding to sediments depends on water-to-sediment phosphorus
equilibrium. -

In applying the above to the WPUMBA, phosphorus tending to remain in the water column would be
indicative of a sediment being oversaturated with phosphorus and releasing it to the aqueous environment.
However, at the WPUMBA no phosphorus was detected in the water column above the supposed burial
area. Additionally, only low concentrations of phosphorus were detected in a few sediment core samples
from the WPUMBA. The environmental release of white phosphorus should cause visible changes in the
aquatic ecosystem. No adverse environmental stress was observed at the WPUMBA. Additionally, white
phosphorus release to the environment would have some abiotic effects as well, such as increased acidity
and decreased dissolved oxygen. Yet, no abnormalities in the abiota were found at the WPUMBA. Thus,
one can assume that the bottom sediments at the WPUMBA are not saturated with phosphorus and at
present are not releasing phosphorus to the aqueous environment. Likewise, the same can be assumed in
the case of groundwater; if the bottom sediments are not saturated with phosphorus, then there is no
reason to suspect phosphorus releases to groundwater.

However, if in the future the waters off APG start to receive an increased amount of phosphorus due
to the accelerating use of fertilizers, the bottom sediments at the WPUMBA could theoretically become
saturated with phosphorus. Also, because of dredging activities that occur in the WPUMBA vicinity, bottom
sediments could be disturbed, causing the release of phosphorus to the environment. With this in mind,
therefore, monitoring of the WPUMBA during dredging activities and following major storm events
(hurricane force winds) will be conducted by the Army.

The no effect level for white phosphorus in sediment lies below 2 pg/kg (wet weight). All phosphorus wet
weight concentrations were below 2 pg/kg for the EPA ERT investigation. This indicates that the sediment
contains no effect concentrations of white phosphorus. The lack of detectable quantities of phosphorus in
the water column indicates the stability of the white phosphorus in the sediments. The current U.S. EPA
"Quality Criteria for Water" (1986) lists the criteria for total phosphorus as 0.10 pg/l for marine and
estuarine waters. However, it is possible that undetected white phosphorus could be released to the water
column during disruption of the sediment.

Periodic storms and shifts in winds and waves are the cause for changes in the geomorphometric
processes observed by aerial photographs at the site. An examination of the wind rose at APG indicates
that winds which may cause accretion occur approximately 26% of the time. Winds which may cause
erosion occur approximately 16% of the time. The WPUMBA is sheltered from winds approximately 58%
of the time. Waves of sufficient height and energy are required to cause significant geomorphometric
changes and only occur with high winds. Winds greater than 17 knots in the erosional or acereting
directions only occur about 1% of the time. This indicates that significant erosion or accretion would only

occur during high winds and the occasional severe storm. Therefore, significant sediment disturbance
caused by storms is low.
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DESCRIPTION OF THE "NO ACTION" REMEDY

The EPA ERT investigation of the WPUMBA did not discover any supposed white phosphorus burial area
within the confines of the study location. Based on current site conditions, minimal impacts upon the
aquatic ecosystem are expected. Release of any yet undetected large amounts of white phosphorus is not
expected unless the sediments are disturbed. Likewise, bioassay techniques utilizing fish did not elucidate
any clear toxic effect of white phosphorus on aquatic life. These results lead to a conclusion that any safety
or environmental hazard which may have existed in the past due to the WPUMBA no longer exists. It is
still possible, however, that unexploded ordnance or other safety hazards may exist within the study area.
The goals, therefore, of the selected remedial action are to limit the exposure of the aquatic ecosystem and
human population to any buried material contained in the WPUMBA, and are to be accomplished through
a monitoring/sampling program. Additionally, a future review of the technology available for detecting and
locating the supposed WPUMBA will be performed.

Any supposedly buried white phosphorus at the WPUMBA or other sediment-bound material could be
released to the environment if the sediment is disturbed. The Army will, therefore, conduct sampling of
the water column, prior to and during any dredging activities in the area and following major storm events
(hurricane force winds), to monitor and minimize releases of sediment-bound materials to the environment.
Water samples will be analyzed for phosphorus, using a detection limit of 0.01 ppb which is 10% of the
established aquatic toxicity concentration, and metals utilizing approved EPA quantitation detection limits.
A five year review will be performed to identify possible technological advances that might be developed
which have a greater detection/location capability for buried white phosphorus then currently exists today.

All activities at the WPUMBA will be conducted in compliance with Federal and State law including:

- Rivers and Harbors Act of 1899, Section 10

- Clean Water Act of 1972, as amended (33 USC 466),
emphasizing Sections 115, 313(a), and 404

- Fish & Wildlife Coordination Act of 1958 (16 USC 661 et. seq.)

- Fish & Wildlife Conservation Act of 1980

- Endangered Species Act of 19.73, as amended (16 USC 1531)

- Migratory Bird Act of 1918

- Migratory Bird Treaty Act of 1972 (16 USC 708-711)

- Coastal Zone Management Act of 1972 (16 USC 1451), Sec. 307 ¢3
- National Environmental Policy Act of 1969 (42 USC 4321 et seq)

- Executive Order 11990 ~
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RESPONSIVENESS SUMMARY

The purpose of this Responsiveness Summary is to provide the public with a summary of citizen
comments, concerns, and questions about the White Phosphorus Underwater Munitions Burial Area and
the U.S. Environmental Protection Agency’s (EPA’s) and U.S. Army’s responses to these concerns. During
the public comment period from July 3rd through August 17th, 1991, no written comments, concerns, or
questions were received by the EPA, Army, or the Maryland Department of the Environment. A public
meeting was held on July 25, 1991 to present the Proposed Plan and to answer questions and receive
comments. Several technical questions were answered during the public meeting regarding the conduct
of the investigation. The responsiveness summary for the White Phosphorus Underwater Munitions Burial
Area is divided into the following sections:

I Summary of major questions and comments

II. Public meeting attendance roster

JE18 Panel of experts

Iv. Selected newspaper notices announcing dates of the public comment pericd and location

and time of public meeting.

All comments and concerns summarized in this document have been considered by the EPA in making
a decision regarding the selection of the No Action alternative for the White Phosphorus Underwater
Munitions Burial Area. Additionally, the Army and EPA are proposing, with the issuance of the Record
of Decision to initiate an investigation of a possible site on land or in a tidal marsh which has been
identified by the Maryland Department of the Environment during their review of the investigation and
the Proposed Plan. The site will be designated the White Phosphorus Munitions Land Burial Area and will
incorporated into the ongoing Other Aberdeen Areas study.
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L SUMMARY OF MAJOR QUESTIONS AND COMMENTS

COMMENT:

ARMY RESPONSE:

COMMENT:

ARMY RESPONSE:

COMMENT:

ARMY RESPONSE:

COMMENT:

ARMY RESPONSE:

A resident questioned why in the search of the alleged dump site, a metal
detecting device was used and whether the white phosphorus was contained within
55 gallon drums or in munitions?

Based on a records search, which involved primarily interviews with former
employees, the alleged dumping involved the disposal of World War I-era
munitions both U.S. and foreign. In addition, during the preliminary stages of the
investigation, transportation regulations were reviewed to determine how white
phosphorus was shipped. Rail regulations required white phosphorus to be
shipped submerged in water inside a metal container. Therefore, the use of metal
detecting devices was appropriate to attempt to locate a disposal location.

A resident questioned the choice of the investigation location in the water area
adjacent to Black Point?

The investigation focussed on an area which had been delineated in a
Proclamation signed by President Franklin D. Roosevelt on January 24, 1940,
designating a Migratory Waterfowl Closed Area as "the Phosphorus Area Unit."
This Proclamation is the only written document found that specifically mentions
phosphorus and delineates the boundary of a specific area. All installation maps
have depicted this boundary as the most likely area for the disposal site.

A resident questioned the environmental fate of white phosphorus?

Phosphorus is a very reactive element and is rarely found in a free state in nature,
but is found in subsurface mineral deposits. The nature of white phosphorus is
such that its spontaneously ignites with contact with air, and so is normally stored
under water. White phosphorus is resistant to biodegradation and will hydrolyze
into phosphates.

A resident questioned whether aerial photographs were used to delineate the
alleged dump site and whether former employees were interviewed?

All available aerial photographs were examined for the area in question. The
oldest photograph was from 1938. The consensus reached after interviewing past
employees was that the underwater location was the most likely site for the
alleged white phosphorus disposal. However, due to the length of time since the
disposal (1922-1925 time frame), there were no first hand accounts but rather
second hand accounts from employees who began employment at APG during the
mid to late 1930’s. It was during Maryland Department of the Environment review
of the aerial photographs that a possible site on land or in a tidal marsh near
Black Point could be the disposal location. The Army and EPA have agreed, with
the issuance of this Record of Decision for the White Phosphorus Underwater
Munitions Burial Area, to initiate an investigation of this possible land burial site.

~
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oL PANEL OF EXPERTS h
The following list represents the panel members who participated in the public meeting held on
25 July 1991.
John Wrobel, WPUMBA Deputy Program Manager for APG
Ken Stachiw, Installation Restoration Program Manager for APG
John Fairbank, State of MD Program Manager for the WPUMBA, CERCLA Program |
Milton Marder, State of MD Federal Facilities Section Head, CERCLA Program
Hank Sokolowski, U.S. EPA Chief Federal Facility Section Superfund Office
Frank Henderson, State of MD Acting Program Administrator, CERCLA Program

Steven Hirsh, U.S. EPA Region IIT Remedial Program Manager
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Al dcen Frovlna Grounds K
The U.S. Department of the’
Amy'and the U.S.. Envirom
mental . Protection Agency In-’
vite . Public Comment _on the |
Proposed Plan for Contain-|
ment of Contaminated Ground- ;
water ‘st tha O/d. O-Feld A:ea.,
along with the  identified “pre- !
ferred altemative for. a sus-|
| pected White Phosphqrous
Underwater Munitions
‘T Ares Jof .

iad
Aberdeen .
| Ground, Hadord &m

Ground = —

Old O-Field area is located

midway .down the Gunpowder

Neck between Watson Creek
npovwoer

and the Gu River. Ot
O-Feld contains _an - 8pprox-
mately 8.5 acre area which

sgents, munitions, contaminat-
ed ‘equipment, "and miscella-
neous - hazardous ' wastes.
These wastes have impacted

the groundwater st Old. O-
Feld and the nlorcon'mctm
surface wataer: in: Watson

groundwater ‘at Old O-Feld.
. The dralt FFS evahiated the-
following femedial action atter-
natives for extracting and dis-
charging. the contami
oro«mdwular o
e AnemaUve E-1
Downgrndmnt Exuacn
with

- Cnrcum!erenllal Exlrac( on
with Capping and Dlsd'\aroe to’
Sudaoa Water,

wﬂh Downoradem Re-lnpe
tion™”

- The drah FFS also evaliated
lhe following femedial action
ahtematives 1o trest the con-
"taminated grounchwater after it
is® extracwd and

discha

Precnnuanon/A-r
Dsr:o/_C.artm Ad
Precpdm;on/UV-Ox)d
‘Altemative T-5: -
Precmanon/B-oloon:al Tlea(-
menl/Car‘boo Adsorption
B - Alternativa T-6:.
Pracp(lahon/Powdered Actr
vated Carbon Treatment’
Based .on aquifer pumping
tests and treatability tests, the
prefeuod option at this tume is
ha combination ot Altemative
E 1 to extract #&nd_discharge
tha groundwater and Alermna-
tive T-4 10 trest the contami-
nated groundwater on-site. Al-
though this is the preferred
ahermmvu _at the present time,
the Army, in Consuhiation with
EPA and Maryland Department
of- the " Environment (MDE),
may modity the preferred al-
temative: of select ancther
response’ action prosented in
the proposed  plan based on
new .{nformation or public
comments. Thecelors, the pub-

Lc is to neview and
commem on ALL the sitema-

the identified preferred remedi-
al  altemative- for the White
Phosphorus Undenwater Muni-

) located “at. the> U.S:. Army
' Aberdaen Proving .Ground
(.APG) Maryland. The WPUM-
BA is located ‘on_the westem
! side of the Upper ‘Chesapaake
‘Bav. -The area is situated in
tha shallow water - off : the
! mouth of .Mosquita C-reak be-
tween. .Black Point” and  Gull
Island. Spesutie Narmows and
Spesutie Istand e to the north
and northeas?t; mspectivdy. A
though the WPUMBA is adja-
cent o the Main Front Land
Ranoo Area, “which has been
active since 1917, thers arma
no records of tha open water
areas 'of the WPUMBA having

groundwater “at the Oid O-
Field area of Aberdeen Proving
€d Ares.

vyl
the Aoy for the contaminated

Cnrcum{arennal Extracuon -

been used as an impact area.
Based on interviews of former

basa follawing WWI,  the’ pos-
sible, existenca ‘of. xhe WPUM-

wera buried in the Chesapeake
Bay n; the” w:n:ty ot Black
Point. during " the- “period
1922-25. The only. written
docurnentation known to exist
delineeting Lh&'_sha boundaries
'is . Proclamation 2383 signed
Sby” President Frankiin D. Roo-
Lseveh on Jerwiary - 24, 11840

des-onau .8 Migratory Wa-
terfowi Closed Ases ‘st APG
;e}::nud 1o "83 the “White

ibed
mrponled the WPUMBA -
- A US.» EPA Enwonrnemu

- ping channel immedistety adia-
- cem to the area was
A- total of 60 cores: wece

study;’ 8. appears:
bourdaries - of. tha: WPUMBA
no longer exist.” Resufts ind-
cate trace. Jsmoums of WP
were detected in 11" of BO
cores " at- less-. than /’x‘g
{micrograms/kilograrml. No
was detected in- the walter
column, or on Gull.lsland. No
high explosive .compounds
were detected in the weter or
Resource

sedirment . samples.
Conservation Flocovary "Act
(R Analysis_ i o3 that

considered a hazardous waste.
I-The - field _Investigation
showed only 8 minor distribu-
tlion of magnetic objecta, and
intrusive. sediment core sam-
pling. - revealod " only sporadic
occurrencaes of detectabla lev-
ols of WP. In spita- of 'this
Intensive search. tha location

not -
strate sny clear toxic affect on
aquatic ife. Thesa results lead
1o & conclusion that any safety
. or environmental hazard which
may have axisted in the past
1due . the _WPUMBA no
'\onoer e.xisu h is 51l poss-

however. that Unexploded
Ordn.anea {UXO) or other safo-
:ty hezsrds  may, edst within

ntm stpdy_areadr T e .

. The investigation “of’ the
|WPUNB A answeced quesiions
.rd.a(ed to  condilions of. the
and ..tha potentidl . for

E‘a.nrrent and future threats to

human health and the environ-

- ment. The location and’ exis-

tenca of the WPUMBA naver
.was confirmed.: The [ack™ of
datectable quantities of WP in
the water column,. combined
.with the elativefy low concen-
tration of WP found in less
than 20% of- the sedunent
samples indicate that WP is

being released . to . the
wnzf columa. Therefore, mini-
mal risk is present to human
poputation and the_ emiron-
-ment  at the tuspscxnd
WPUMBA. whuch leads 1o the
‘selection of the “no action”
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Any remaining bured WP
“could be released (0 the
environment  if  semment s
disturbed. Tha Army will con-
cduct sampling of the waler
cclumn, prior to and during
any dredging activities in the
area and following major
storm events to monitor and
minimize re'eased of any seci-
ment bome materials to the
environment. A five year re-
view will bs performed 10
daterrmine if conditions at the
WPUM3A have changed to
any extent that would warrant
furitar re-investigation of the
suzposed burial area. Althouph
this is the preferred alternative
al the present time, the Army,
mn consultaticn with EPA and
MOIE, may modify the aterna-
live or seiect another response
acticn presented in the pro-
posed plan based on new
information  or  public com-
ments. Therelore, the public is
encouraged to review and
comiment on the ERT invest-
cative report and related docu-
ments contained in tha Acmin-
istrative Record. The Ammy.
EPA. and MDE wnll choose the
. final remedy aker the putlic
comment period ends. During
the conduct of the ERT inves-
tigation, MDE has ind=ntified

ancther possible location for a
white phosphorus bunal site, in
‘addition to the ERT underwa-
ter study location. The EPA is
proDosing, with the finalization
and cdoseout of the ERT
underwaler site. to inriate sn
investigation of 3 possible site
in 2 tidal marsh near Blazk
Po:nt. The area will be desig--
nated the White Phosphorus
Land Burial Area (WPLBA).
The investigation of the
WPLBA wil ba incorporated
inlo tha other Ab=rceen Areas
Study.

To ensure that eommunity
concerns are prcoperly ag-
.cessed, a public comment
-penod Oon thess propcsed
pans will begin on July 3.
1231 and close on August 17,
1931, Dunng this uma the
Pubhe is encourazed to submit
wniten comments on these
proposed plans. A public mest(-
ing to discuss these proposed
plans will be held on July 25,
18991 at the CRDEC Contes-
ence Center Auditorium, build-
mg E4810, cated at the
intersection of Boadley and
Ausun Roacs in the Edoewoon
Area of Aberdeen Proving
Grounds. If you have questions
abawnt the public meeting, con-
18ct Mr. Yaquiant. The address
and telephone number is fisted
below. The preferred akema-
tve may be modified or a new
altemative  deveioped it the
- public responsa warrants such
actlion, or if new material is
presenied. The itemedies 3e&-
lected will be docurmented on
Records of Decision that sum-
marize APG's decision-making
process.

Background documents  re-
Qatding these sies. as well as
cocses of USGS studies. and
ERT s investigative report are
available for public review at
the information repasitories lo-
cated 3t the Harlord County
Abetdeen and Ecgewood pub-
kc libraries,

Interested paniss may con-
tact APG, EPA, and the State
of Marvland representative~
below:

. John Yagquiant
Public Attairs Office
U.S. Army Aberdeen
Proving Ground
ATTIN: AMSTE-PA
Aberdeen Proving Ground, *
MD 21005-5001
{301) 278-2013
Mr, Steve Hirsh
Hazardous Waste
Managerment Div.
U.S. EPA——Region N
841 Chesinut Building
Pnitadetphia. PA 19107
{215) 597-0549
Frank Heznderson
MD Depanment of
the Environment
;2500 Broening Highway
.. Baltimore, MD 21224

1301) £31-3454
wrmllen comments  re-

ceived during the comment
penod will be summanzed and
‘the response will be prowvided
in the Responsiveness Summa-
fy of the Rezord of Delision
for each site,
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. LEGAL NOTICE /.1
Proposed Remed!al Action Plnne

. AW for

" Aberdeen Proving Ground \
The U.S. Department of the. Ar—n

and the U.S.-Environmental Protec‘.xon

FiAgency Invite Public Comment on the:

e —

Vel e

, referred -alternative for-a- suspected
‘hite. Phosphorous Underwater Muni-,

tions Burial Area of Aberdeen Provmg

.Ground, Harford County, Maryland. .

‘The "U.S. ‘Department "of “the* Arm

_(A.r-ry) and the U.S. EnwronnenLal

.., Protection: Agency (EPA) -geek ‘com-"

I ments on the Proposed :Plan for-the*

2, containment:of contamirnated: ground-.- -
i.water at the Old O-Field area of Aber- !
‘deen Provmg‘ Ground —~ Edgewopd

- Area. Old O.F
“way down the Gun .
!tween Wataon reek

3y Gunpowder River. Old O-Field contains |
'an approximately 4.5 acre -area which" %
was used during 'the 19403 and early

:1950s for the disposal of chemical-war-
i fare egents, munitions, contaminated

»equxpment a.nd miscellaneous hazard- -

Jous wostes. These waates ‘have im:

ipacted the groundwater at Old O-Field’ a.dhe site -was conducted in Oc‘..qber :
and the mterconnectmg surfaca water_. ;

m Weatson Creek. -
-A Focused  Feasibility ctudy (FFS)
has been prepared by the Army for the.
".contaminated" groundwater at Old O-
! Field. The draft FFS evaluated the fol-
lowmg remedial action slternatives for -+
i extracting and d.lschargmg the conba.rm
{ nated groundwater:- .
¢ Alternative vE-1 Downgradieut
3Extrm:hon vnth stcha.rge to qI.Lr"e.ce
Water "~ ~ e, y
i Alternative E-4 Circumferential” Ex-
‘! ‘traction with Cappmg a.nd Dmcha.rga to
! Surface Water- -
Z' Alternative E-5: Cucumferentml Ex-
3 traction "with_ Spray I.rn"atxoru‘Souroe
1 Flushing + S
'_.E Alternative E-6: Circzmferential Ex-
F -ac.xon vmh Downgradxent Re-Injec :

'3 The d.ra.."t F"S also e\aluated the fol-
*lowing - remedial action’ aliernatives to .

{ treat the contaminated

Jter it-is ex‘rac‘ed Bt pnor to. dis
harge: . .

- Alternative T 1 \o Ac..xon

. Alternative T-2: Mirirzal Action

i -Alternahve ’I‘ S Precxpntat.onlBlologl-
[ caJ Treatment/Carbon Adsorption ™ * .
Alternative "T-6: Precipitation/.
Powdered Activated Carbon Treatment
Based on aguifer pumping tests and.
:treatamlxt/ tests, ‘the preferred option-
at this time is the corbination of Alter-
,‘nahve E-1 to extract and discharge the
-igroundwater and Alternative- T-4 to
- treat’ ‘the "contaminated - groundwater
“Yon-site, Although'this is the preferred
jelternative st the present time, -the
1Army. in consultation with 'EPA-and.
:*Maryland Department of the Environ--
Jtment. :(MDE), may medify the preferred
"alter’laL\va or ‘select another response
Zaction ‘presented -In the proposed” plan
:/based on~new information orpublic
?commenu Therefore, the public i3 en-
.zeouraged to rev1ew a.nd com'nent on all
uhe alternatives. * = e
- In’ addition, tha Army a.nd the EPA
also seck comments on the- identified
preferred remedial- alternative for.the
Vhite Phosphorus Underwater Muni-

" tions Burial Area (WPUMBA) located at

DR

Proposed Plan for Containment of Con. -
* taminated Groundwater at the Old O-" °
2 :. Field Area- along with:the- identifiedi *

,eand: hu-na:x keaith -that - coul

.-y :1sland;‘No high

roundwater af- -

ithe U, -Army -‘Aberdeen’” Proving

-iGround (APG) 2 Maryland A The "’

* WPUMBA 'is located ..on “the * western '
;sxde of the Upper Chesapeake Bay.-The.
-,area is situated in the shallow"water ofl -
-the mouth of Mosquito Creek. between. -
{Black Point and Gull Island. ‘Spesutie °
Nearrows and Spesutie Island lie to the*
"north 'and northesst, respectively.Al-
“though the WPUMBA is agjacent to the -
iMain Front Land Range Area," which *
i-has been active since 1917, there are no
‘Tecords of the open’ water ereas. of the
-WPUMBA having been used as an im--
pac‘. area, Based on interviews of for- :
“mer employees who worked on the base
; follovnng \{"Wl the possxble exxstence of

SATTIT v e
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the W’PU\BA “wes discovered - in_the
ilate  1970s. -Reportedly, aa unk.nown
,mount"'ol' “WWL -white “pnosphogous
v(WP) Smunitions . ‘were .buried in sthe-

Chesapeake Bay in t‘xe'\—::x.j of Black
-25, The - .

Point during the period 1622
Jonly 'written documexiation knowq. to
-exist’ delineating the site bourdaries ia.

Franklia D. Roosevel: on Jenuaryi24,.
. 1940, designating ‘a Migratory -Water-
< o fowl Closed Area at APG referzed t.o as.
“the *White Phosphorcus Unit.” (I'I"e

.s;.e of the'area encompasses approx- “
“mately 130 acres. It is assuzed t e drea: ..

_descn incorporated the WPUMBA.
¢ <A U.S.EPA Environ=ental Response. ;

conducted to snswer’ questions ‘related:
to "the ' locaticn "of "the WPUMBA, Fre=:
leases to roz.rdwate: :acer the sup- |
‘posed burial aile,"and wtial adversa
effects to the environm aquaLc,or-
ganisms, higher feod chain organisms;

d. result
from potential releases from this drea:.
An in-depth geophysical investigation at

1988, followed by an’additional geo y-
sical gurvey in June of 1939, Based;
the geophysical data, four areas were
elected - as ‘bein "h.la probable leca-
ons for the W A, and. sed.u'mn‘
? core sampling was cord.xc.ed Addition
rally, the dredged ab.\ppu‘{ channel {m-
smediately "adjacent to the area was

< 'sampled, A'total of 60 ccres were Yol O

3 -lected in August of 1989. In addition,
.several test pits wers excava'ed on Guil
‘Island’in September 1989 and nampTed
,IorBtha resence of
1t bas

UMBA no longer edst. Results indi-
cate trace amounts of WP were deteced -

A Lin 11 of ‘60 cores "at less than- 6ug;’kg

(mxc-ogramchlogram) No WP wasyes
tected in the water cqu:::: or on Guﬂ
explesive compounds
“siwere detected in the water or sedimpnt
’ semples. Resource Conservation Recov-
ery ‘Act (RCRA) analysis indicates that-’

azardous waste. -
:The field u*vestrat.cn a..owed onb a
minor dxatrb\,_on of meszetic objegts;
and \intrusive ‘sediment’ core sampiing,
evealed “only spcradic. occurrencest of
~deteciable levels of WP. In spite of this-
-intensive search, the-location ‘of ;l-e
VPUMBA * cou'd “not -be confirmed.

[ 'Likewise . bio-asaay techniques did mot

* demonstrate -any clear texic effect-on:
aquatic life. These results lead to a @n-

tal hazard which may have existed: in
the past due to the WPUM3A 30 long

exists. It is still possible, hov«ever, at
Unexploded Ordnance’ (UX0) or otBer.

U* The" mv.esugatxon “of L‘~e WPU\SBA ’

."a.nswered ‘questionsrelated™'to’ coddi-
health-and the envizonment”The loca-

table quanh ies-of WP in'the water ¢
umn,combined -with ‘the relatively’ lgw
concent.retm'x “of WP fourd'in less than

% of the sediment: zax-ples indicate’

ter *column. Therefore, wizimal risi:ia-
environment Tat “the “suspected:

WPUMBA, w}ucn leads to ‘.he selecup
.of the *no'action” remedy,™ . "W’
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Proclamat'on 2383 signed bv’ President :

Team "(ERT) ‘investigation has been. -

on the results ofthu study, it
x\a‘pgesrs that. the ' boundaries’ of ghe. .-

he sediment woul_d_no: be consxdereﬂ a -

clusion that any safety or emnmnmg.n- '

Ttions of the aita and ‘the potential for - .
current’ and-future threata-to"hurgan- -*.

that WP is Tot being releazed to the wa-' "
present to human’ pcpul:‘...on and the ..

wx»:nm:sn,w JULY 3, 19817
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A
* --= “Any remairing buried WP could®be —
yoreleased to the environment if sedm\ent

» isydisturbed”. .The‘Army.will ,condic:
msamplmg of the water column, priozito - .,
~-and_during any dredging ectivities%in' 7 .

.‘the “ares and foLowu‘; major’ stefm

-events to monitor and minimize re—

leases of any sediment borze materials

to the -environment. A five year revidw -
- will be performed to determine if condi-
tions at the WPUMBA have changedito. -
“any extent that would warrant furtber .
. {re-investigation of the auzposed burial
‘‘area. Although this is the preferred al-
"_terzative at the present time, the Arly, -
“in consultation” with EPA ‘ard MU: -
¥-may modify the alternative or select an-
" :+ other response aciion presented in the -
. ->-proposed plan based on new ‘informa. .

- tion or pubiic comments. T“er-efore the
public is encou-a:ed to review and coh
;-mant on the ERT investizative report
_.and related documents csntained in tke-

* Admingtrative Record. The Army, EPA
-'and MDE will choosa the final remedy
" after the public comment period ends.
-During the conduct of the ERT invedti~ =
—g'ahon MDE has identified arother pas: : «
“sibie location for B white phosphorus .
‘burial site, in addition to the ERT un-
.~ derwater study lecation. The EPAZis
proposmg, with the firalization énd ~
:close-out of the ERT urderwater site;
; to initiate an investigation of a possible
“'site in a tidal marsh nea- Black Poiat.
“:The area will be designated the Whits® .
“Phosphorus Land Burial Ar¢a -
# (WPLBA). “The - investigation “ef fhe
S WPLBA will be incorporated’ into ;he K
¥ other Aberdeen Areas Study. *-."» T
“To ensure that community concerns -
slare properly addressed, a public eom: 7 -
2 ment period-on these "propased plaris .-
= 'will begin on July 3, 1992, and closelon "~
“August 17, 1991. Dur.ng this time e’
i public is encouraged to submit wnt;en -
} ~icomments on theseﬁcpcsed plansc A -
"public meeting to cuss these pro-
posed plans will te keld on July 35;
1581, at the CRDEC Conference Center
“~Auditorium, building £4810, located; at
* the intersection of Hoedley and Austin-
** Roads in the Edgewood Area of Aber- ™
: deen Proving Ground. If you have qles- .-
- tions about the public =eetizg, conlact
Mr ‘Yaquiant. ‘The address and teles
.phorne number is listed below. The pre-’ .-
erred altermative may be modified or & . -
_new alternative developed if the public!
“response warranis such action, of. if
“new material is presented. The reme-
“dies selected will be dccumented on Re: -
cords of Dec.smn that lummm' ize’ I.
APG's decision-making process.” - = ’
Background documents re s:d.n
“these sntes as well as c*'p es o L«QGa
. studies,” a:-d ERT's investigative report -
are available for public review at thelia-
formation’ repositories “located at' the
‘Harford County" Aberdeen qud :
Edgewood public libraries, = == B N
Interested pariies may conLax:t 3
~EPA and the ‘Stats of. h.aryland. nep-
‘resentatives below:
Mr. John Yaquiant
ublic Affairs Office-

“

-

All written comments received durin
- the comment period will be summanzei

i and the response will be provided in the' ..".
: Dponsweness Summary of the Record
ecision for each site. k4
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'_ provide information and to so-

" . Field Area. The meeting also will -

- p.m. at the Edgewood Area Con-

Roads 3

. the” Gunpowder Neck “bétween'
.Watson . Creek "and the, Gun—i
: powder ‘River. The 4. 5 acre area

. chemical warfare"agents, mini- |
- - tons, ip
anc} miscellaneous hazardous
L wastes Based _on recent emnron-
_'-_-menf.al studxes ‘the Army ‘pro- .
_~.’poses” to “contain’’ contammated
T gToundwater ‘which is migrating :-
Lt from the disposal site.

:—water Mumt.lons Burial Area op-!

" TECOM Public Affairs -
" Aberdeen Proving Ground w111
‘hold a public meeting July 25 to

licit comments on the proposed
‘plan for containment of contami-
.nated groundwater at the 0ld O- .

address the identified preferred

- .alternative proposed for the sus-
. "pected White Phosphorus Under-
. water Munitions Burial Area. -

"The meeting will begin at 7

ference Center aud1tor1um,

* building E-4810, located at ‘the

corner of Hoad_ley and Austl

,Old O-Fleld Area is located on :

;as .us'ed “during the 1940s and |
_tearly '1950s" for the dlsposal of

ontaminated ‘equip éﬁt :

i
' The White Phosphorus Und i
erable’ unit is’ in -the shallow
‘water off the mouth of Mosqmto
"Créek between Black Point and
Gull Isla.nd While there ate no
-records of the area being used as_ 3
- an‘impact zone, mtemews in the ;

14

Gontammat;edwater is
public meetmg topic

" By George Mercer -

cy s Env1ronmental Response
Team’s investigative report are
available for public review at the

-information repositories located

at the Harford County Aberdeen

‘and Edgewood public libraries.

Persons wishing to submit

) comments on the O-Field Plan

-may” send them to: U.S. Army
Aberdeen Prov1ng Ground,

-STEAP-SH-EE (ATTN: Cixidy
‘Couch), Aberdeen Proving

Ground, Md. 21010. Comments
concerning the White Phite

;Phosphorus Underwater Muni-’

‘tions Burial Site may be sent to:
‘U.S. Army Aberdeen ~Proving

-Ground, STEAP-SH-EE (ATTN:’
ohn Wrobel), Aberdeen Provmg_

round Md 21010

HEE : =

T

5:19705 w1th former APG employ- 1 .

:€es led to thé possibility of the™ i
area's existerice. Reportedly, an
’ unknown number of World War

il e_ra whxte phosphorus mum ¥

“tions ;were ‘buried ‘in"the ‘aréa !
'dunng the early ~ 19205 A geo-‘i.
phy51cal mvesngahon 1n 1988, a
1989 geophysxcal survey and sub-

- ‘sequent sediment sampling ‘and
.. analysis wereé unable to conﬁrrn
. ’the locatlon of the site, and re--

sults lead to the conc]usmn that

““any safety or environmental haz-"- -

ard which may have e)osted du‘e
: to “underwater burial ‘of muni-
’uons no longer exists. However,’

there is”d p0551bxhty “of u.nex-l"

ploded ordnance in the area’ - 1
+To'énsure that commumty

'_'--;-iconcerns are properly ad-_
- dressed, a, public comment pe-’
; '-,-‘nod on these proposed plans’ be-:
‘.. gan on July 3 and will continue

“until Adg. 17. Dunng this time, !

- .the public is encouraged to sub-

* mit written commientslon’ the

plans. Background documents .

" regarding these sites,"as well as’
copies of US_G_S_studxe; and the
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