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1.0 DECLARATI ON OF THE RECORD OF DEC SI ON ( ROD)
1.1 SITE NAME AND LOCATI ON

Beach Point Test Site
Canal Oreek Study Area, Edgewood Area (EA)
Aber deen Proving Gound (APG, Maryland

1.2 STATEMENT CF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renmedial action for the Beach Point Test Site. The renedial
action was devel oped in accordance with the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980, as anmended by the Superfund Amendnents and Reaut horization Act (SARA) of 1986 (CERCLA), and the
National G| and Hazardous Substances Pollution Contingency Plan (NCP). This decision is based on the

adm nistrative record for this site.

The Maryl and Departnent of the Environment (MDE) has not contested the Technical Inpracticability (TI) Wiver
for this site, and thus has acknow edged the ability of the Arny and the U S. Environnental Protection Agency
(USEPA) to wai ve Applicable or Rel evant and Appropriate Requirenents (ARARs) for groundwater. Consequently,
the MDE has concurred with the sel ected renedy.

1.3 ASSESSMENT OF THE SITE

Recent sanpling of this site's surface soils, subsurface soils, and offshore sedinents have found little

evi dence of el evated chemical concentrati ons when conpared to off-site background levels. One soil boring
indicated an el evated concentration of 1, 1,2,2-tetrachl oroethane (PCA) at 14 feet bel ow the ground surface.
Sanmpling results also indicated contam nation of the surficial aquifer with dense non-aqueous phase |iquids
(DNAPLsS). This groundwater is toxic to hunman health and the ecol ogi cal receptors, and nodeling has shown
that groundwater is discharging into the Bush River. Dilution and other attenuation processes (e.g.
advection, dispersion, sorption, etc.), however, appear to result in nontoxic concentrations in the surface
waters. For exanpl e, groundwater discharge fromthe Beach Point surficial aquifer is likely diffused over a
relatively large area, thus contributing to the dispersion of the contam nation prior to discharge into a

I arge volunme of surface water. The ecological and human health risk assessnents at this site found no

adverse effects to human and ecol ogi cal receptors, however, uncertainties with respect to the environnent
exi st for sone chem cal concentrations in The Bush R ver. I npl ementing the response action selected in
this ROD will provide sufficient future protection to public heal th, welfare, and the environnent.

1.4 DESCR PTI ON OF THE SELECTED REMEDY

Based on the site assessnment, the Arny and USEPA devel oped response actions which prinarily focused on the
contam nated groundwater. However, because of the technical inpracticability associated with renediating
and/ or containing the DNAPL contam nation at this site, the selected renedy for this site does not involve

groundwat er treatment or containment. |In addition, the human health and ecol ogi cal risk assessnents found no
unaccept abl e | evel s of risk associated with this site. Thus, the final remediation of the Beach Point Test
Site involves the use of institutional controls. |In order to account for the uncertainties with respect to

the environnent associated with some chenical concentrations in the Bush River, a monitoring program
involving the sanpling of affected nedia will be conduct ed.

Institutional controls, or use restrictions, include: 1) the posting of signs prohibiting unauthorized
excavation and installation of additional groundwater wells; 2) the prohibition of groundwater use in order
to prevent exposure to the contam nated groundwater; 3) inputting these restrictions into APG s Ceogr aphi cal
Information System (A@S) which is utilized in the devel opnent of APG s Real Property Master Plan; and 4)
incorporating these restrictions/prohibitions into any real property docunents necessary for transferring
ownership fromthe Arny, in the unlikely event that the Arny sells this property. The real property
docunents woul d al so include a discussion of the National Priorities List (NPL) status of this site, as well
as a description of the groundwater and very limted soil contanination at this site. The final wording, and
the location and nunber of posted signs will be determ ned during the workplan devel opment phase and t hrough
negoti ations with USEPA and MDE. Authorization to excavate soil and/or install groundwater wells will require

testing and nonitoring in order to ensure worker safety. In addition, the Director of the Directorate of
Safety, Health and Environnent (DSHE) will certify to USEPA on an annual basis that there have been no
violations of these prohibitions. |[If a violation has occurred, a description of the violation and corrective

actions to be taken will be provided.

Moni toring of the Bush River will involve the sanpling and anal ysis of affected media (such as sedi ments and
surface water) at locations within the projected groundwater plume beneath the Bush River. Chenical analyses
and bi oassessnents of these sanples coul d be conducted; however, the specifics of the nonitoring program
(i.e., nedia sanpled, target anal ytes, nunber of sanples, |location and frequency of sanples, and



deliverables) will be determ ned through di scussions and negotiations w th USEPA and MDE during the workpl an
devel opnent phase.

1.5 STATUTCRY DETERM NATI ONS

The selected renmedy is protective of human health and the environment and is cost-effective. |In addition, a
TI Wi ver fromsome Federal and State ARARs has been justified and has been approved by USEPA (see Appendi x
J, Focused Feasibility Study (FFS), Final Beach Point Test Site FFS Technical Inpracticability Eval uation).
ARARs to be waived are the Federal Safe Drinking Water Act Maxi mum Cont am nant Levels (MCLs) and Maxi num
Cont am nant Level Coals (MCLGs) (40 CFR 141.11-12, 141.50-51, and 141.61-62 ), which were adopted by the
State of Maryland in Code of Maryl and Regul ati ons (COVAR) 26.04.01 Regul ati on of Water Supply, Sewage

Di sposal, and Solid Waste. Qher ARARs to be waived are as follows: Annotated Code of Maryland, Title 9,
Subtitle 3, Water Pollution Control, Sections 9-302 and 9-322; and Annotated Code of Maryland, Title 4,
Subtitle 4, Water Pollution Control and Abatenent, Section 4-402.

This renmedy utilizes pernmanent solutions as currently available to the naxi numextent practicable for this
site. However, because treatnment of the principal threats of the site was not found to be practicable, this
remedy does not satisfy the statutory preference for treatnment as a principal elenent.

Because this remedy will result in sone hazardous substances remaining on-site (in the surficial aquifer)
above health-based levels, a revieww || be conducted within 5 years after comrencenent of the long-term
nonitoring programto ensure that the remedy continues to provi de adequate protection of human health and the
envi ronnent .

<I MG SRC 97090b>
2.0 DECI SI ON SUMVARY
2.1 SITE NAME, LOCATIQON, AND DESCRI PTI ON

APG is a 72,000-acre Arny Installation |ocated in southeastern Baltinore County and southern Harford County,
Maryl and, on the western shore of the upper Chesapeake Bay (Figure 1). The installation is bordered to the
east and south by the Chesapeake Bay; to the west by Qunpowder Falls State Park, the Crane Power Plant and
residential areas; and to the north by the Bush River. The Edgewood Area of APG (APG EA) lies to the west of
the Bush River and The Aberdeen Area lies to the east of it. Elevations within APG EA range from sea | evel
near large rivers to approxinately 40 feet above nmean sea |l evel at several of the highest |ocations. The
APG EA is listed on the NPL, which is USEPA' s |ist of hazardous substance sites in the United States that are
priorities for long-termrenedi al eval uati on and response.

The Beach Point Test Site is a 6.9-acre peninsula |located in APGEA. It is |located approximately 2 mles
south of the APG EA s northern boundary and nearby popul ations. As seen in Figure 1, the Beach Poi nt Test
Site lies at the convergence of the Bush R ver and Kings Creek. The Bush River is one of the nmjor estuarine
channel s on the western shore of the Chesapeake Bay. Kings Creek is a major tributary of the Bush R ver, and
these two surface water bodies drain the najority of the areas at APGEA. Kings Oreek forns the northwestern
boundary of the Beach Point Test Site, while the Bush R ver borders the Beach Point peninsula to the

nort heast and southeast. The Bush River is frequently used for fishing and other recreational purposes,
whereas Kings Creek is closed to the public and used primarily for fisheries and wildlife managenent support
functions. The area southwest of the Beach Point Test Site is occupied by a wastewater treatnent plant and
several vacant structures, all of which are part of the Canal Creek Study Area.

The Beach Point Test Site contains a gravel access road, an office trailer to support restoration activities,
seven concrete building pads, and a steel rocket fuel fire suppression burn pan of approxinmately 16 square
feet (Figure 2). The renainder of the site is grass- and shrub-covered and partially forested with
several species of deciduous hardwoods. Subsurface features at the site include a series of drainage pipes
that discharge to both Kings Creek and the Bush R ver and to the | and surface, evi dence of a French drain,
and ot her subsurface mannade features. A narshy, vegetated area occupi es the northernnost portion of the
peninsul a and a portion of the Kings Creek shoreline. 1In addition, a series of drainage swal es and erosional
gullies are located al ong the Kings Ceek shoreline. Topographic relief is slight at the site, except for
the Kings Oreek and Bush River shorelines, which are characterized by steep (8- to 12- foot high) erosional

sl opes. The center of the Beach Point peninsula is approxinately 14 feet higher than the shoreline;
therefore, site elevations range fromO feet to 14 feet above the site datum (National Geodetic Vertical
Datum). Prior to the pronulgation of current regul ations concerning shoreline erosion control,

construction debris was deposited as rip-rap along the Bush R ver shoreline.

Sands and silts underlay the Beach Point peninsula to a depth of 65 feet. The groundwater in this surficial
aquifer is slightly brackish and the groundwater flowis highly influenced by both high and low tides. This
surficial aquifer is underlain by a continuous clay confining layer (i.e., the Upper Confining Unit) which is



estimated to be 80 to 100 feet thick. As seen in Figure 3, this confining |layer dips to the southeast
following the regional trend. At Beach Point, |ow conductivity silts predom nate on the northwest side and
neck of the peninsula, thereby nitigating contamnant transfer in those directions. The higher conductivity
sands at Beach Point predom nate on the eastern and southeastern side of the

peni nsul a, but they discontinue in the offshore regions of the Bush River. In summary, the surficial

aqui fer at Beach Point eventually discharges into the Bush Rver. Al though this groundwater resource
currently is not used for drinking water, its natural yield and quality render it a potential drinking water
resource. (Thus, this aquifer has been classified as a II1B aquifer by the State of Maryland. However, even
if this groundwater resource were not contam nated with DNAPLs from historical activities at this site, the
bracki sh nature of this groundwater woul d necessitate significant amounts of treatnent prior to use as
drinking water.)

<I M5 SRC 97090C
<I M5 SRC 97090D>
<I M5 SRC 97090E>

2.2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.2.1 Hstory of the Beach Point Test Site

APG was established in 1917 as the Ordnance Proving G ound and was designated a fornmal nilitary post in 1919.
Testing of ammunition and materiel, and operation of training schools began at APGin 1918. Prior to Wrld
War Il, activities at APG were characterized by research and devel opnent and | arge-scale testing of a w de
variety of nunitions, weapons, and materiel. Just before and during Wrld War 11, the pace of weapons,

muni tions, and materiel devel opment increased, and the nunber of personnel at APG exceeded 30,000. Sinilar
but snaller-scale increases in nunitions and nmateriel devel opment and testing activities at APG occurred
during the Korean and Vi et nam Wars.

H storical docunments, aerial photography, and interviews with know edgeabl e personnel reveal that several
operations took place at the Beach Point Test Site fromthe Wrld War ||l era to the 1970's. The first
recorded operations at the site involved the field testing of one sem -pernmanent and two nobil e process

pl ants used to develop and test the inpregnation of nilitary clothing. (dothing inpregnation was needed to
protect soldiers fromthe effects of chem cal warfare agents.) Each plant operated for a period of

approxi mately 1,000 hours from March through May 1943. Associated with each plant was a snall |aboratory.

As seen in Figure 2, the clothing inpregnation plants roughly were located in the central portion of the
Beach Point peninsula. Specifically, the sem -pernmanent inpregnation plant was probably located at the site
of the largest concrete pad in the center of the peninsula. The two nobile units, ML and M, likely
flanked the sem -permanent plant. The sem -permanent plant utilized either the ML or M2 process.

The ML plant used a sol vent-based process and the inpregnite CC2 (i.e., 2,4,6-trichlorophenyl urea) as the
active protective agent that reacts with and destroys the effectiveness of blister gas vapors and dropl ets.
PCA was used as a solvent to carry the protective chemcals to the cloth fibers, and was |l ater recovered for
reuse. A chlorinated paraffin binder was added to retain (fix) the CQ in the fabric. Three thousand pounds
of clothing could be inpregnated in a 24-hour period at the ML plant.

The M2 plant used a water emnul sion consisting of the inpregnite XXCC3, polyvinyl alcohol (an emulsifier and
di spersing conpound), chlorinated paraffin, a dye, and water. XXCC3 is formed by mixing 10 parts CC2 to 1
part zinc oxide. The M2 plant was capabl e of processing 4,000 pounds of clothes within a 24-hour peri od.

Monochl or obenzene was used in large quantities in the ML | aboratory for the testing of CC2. PCA was used in
the M2 laboratory in order to test the XXCC3 for CC2.

According to the APG EA Resource Conservation and Recovery Act (RCRA) Facility Assessnent (RFA) (U S. Arny
Envi ronnental Heal th Agency (USAEHA), 1989), PCA losses at the inpregnation plants would have been prinmarily
due to evaporation. Additional releases could have been due to spillage or | eakage as well as fromdirect
di scharge of off-specification batches to surface water. Dirty or spent solvents were al so discharged from

| aboratory sinks to the ground.

Testing of fire and vapor suppression nethods for liquid rocket fuels was conducted in the northern portion
of Beach Point from 1963 to 1964. A typical procedure involved m xing propellants (e.g., hydrazine and red
fumng nitric acid) and an oxidizer (e.g., nitrogen tetroxide) in a steel burn pan, and then attenpting to
suppress the resultant flame with a water deluge or mst. During the 1970's, snall quantities of explosive

m xtures and conmpounds al so were tested in this part of Beach Point. Exanples of explosives that may have
been tested include trinitrotoluene (TNT), tetryl, RDX, and HW



Q her operations at the Beach Point Test Site included test firing of 4.2-inch nortars during the 1940's,
storage of snall quantities of chem cal warfare agents (nerve agents) in Building E3990 at the northern end
of the peninsula, and storage of snoke generator fog oil at a drunitank storage rack on the  southernnost
portion of the site.

2.2.2 Hstory of Site Investigations and Enforcenment Activities

Several investigations conducted in the Canal Creek Study Area have included or focused on the Beach Point
Test Site. USAEHA conducted an assessment of surface waters throughout APG EA during July 1977. This
assessnent included four locations in Kings Creek. Mjor findings of the study included evidence of severe
nutrient overloading to Kings Creek; significant contanination of sedinments with mercury, silver, and zinc,
and el evated | evel s of cadm um copper, mercury, and zinc in clam fish, and crab popul ati ons

In 1985, USAEHA conducted a study to investigate the presence and biol ogical effects of priority pollutants
in water, sedinent, fish, and nmacroinvertebrates (i.e., small crustaceans, insect |arvae, etc.) in Canal

Ki ngs, and Watson Oreeks. Three sanpling stations were established in each creek and a f our - phase
sanpl i ng program was i npl enented whi ch enconpassed surface water, sedinent, fish, and nmacr oi nvert ebr at es.
The programincluded four rounds of surface water sanpling for volatile organic conpounds (VQCs),

seni-vol atil e organi ¢ conpounds (SVQOCs), netals, pesticides, polychlorinated bi phenyls (PCBs), and nutrients:
two rounds of sedinent sanpling for metals, pesticides, and PCBs; one round of fish tissue residue analysis
for metals, pesticides, and PCBs; and one round of macro invertebrate sanpling for species diversity.

Anal ytical results for the Kings Creek sanpling events indicated the presence of the follow ng contam nants:
1) SVCCs (i.e., phthalates, dinitrotoluene) and netals (nost notably copper, lead, and zinc) in surface
water; 2) netals, pesticides and 2,4,6-trichlorophenyl urea in sedinents; and 3) chl ordane, DDT, PCBs,
nercury, selenium and zinc in fish tissues. Macroinvertebrate comunity diversity was consi dered
internediate to poor, however, diversity indices showed downstream i nprovenent fromthe headwater area of
Kings Creek to the Beach Point Test Site

USAEHA conduct ed anot her study in July 1986 which eval uated the presence of APG rel ated contaninants in

sedi nents of receiving water bodies in proximty to APG and the diversity of the macroi nvertebrate comunity
in these sedinments. The sanpling included three locations within Kings OGeek. Sedinent sanples were

anal yzed for nutrients, netals, pesticides, and PCBs. Macro invertebrate species (i.e., small crustaceans,
insect larvae, worns, clans, pill bugs, etc.) were collected and taxonomcally classified at all |ocations.
The study reported that sediment sanples fromKings Creek and ot her APG EA sanpling | ocations contained
noderate to high concentrations of arsenic, chromum and |ead. Several chlorinated pesticides were present
at low levels, and PCBs were not detected in sanples fromKings Creek. The natural variability in

macr oi nvertebrate diversity nasked any possible mnor inpacts on the biotic comunity; therefore, USAEHA was
unabl e to draw concl usi ons about nacroi nvertebrate species diversity in this study.

Also in 1986, the Arny contracted with the United States Ceol ogi cal Survey (USGS) to conduct an investigation
of the groundwater, soil, and surface water at Beach Point as a part of the USGS Canal Creek Study (Lorah and
Clark, 1996). During this investigation, the USGS installed six groundwater nonitoring wells at the Beach
Point Test Site. Sanpling and analysis indicated the presence of VOCs, SVQCs, netals, and inorganics, in the
groundwater. The surficial aquifer was found to contain PCA, trichloroethene (TCE), and other chlorinated
VOCs. Chlorinated VOCs were detected at the highest concentrations in wells CC33A and CC-33B, with the
deeper well (33B) exhibiting the higher concentration (maxi mum 9,480 Ig/L of PCA). Zinc, copper, nickel, and
silver concentrations also may have resulted fromsite operations. Iron and manganese concentrations tended
to be relatively higher in wells CC33A and CC-33B than in the other wells (e.g., CC 32 and CC 34),

i ndi cating reducing conditions possibly resulting fromorganic contam nation. Analytical results for the
surface soil sanples detected the presence of several common soil inorganics (i.e., iron, manganese, cal ci um
nmagnesi um sodi um and arsenic), organic halides, and trichlorofluoronethane. The netals detected in surface
wat er at concentrations above background included al unmi num cadmum iron, |ead, nanganese, nercury, and
zinc. Iron, manganese, and | ead were detected at concentrati ons above background at all surface water
sanpling locations. Zinc, mercury, and cadm um were detected at above background | evels in surface water
sanpl es fromthe Kings Ceek shoreline of Beach Point. The USGS report also stated that PCA and ot her
chlorinated VOCs primarily were found in two surface water sanples; however, these concentrations were well
bel ow the rel evant Ambient Water Quality Criteria (AWX) (USEPA, 1986). It should be noted that current
standard operating procedures and protocols for collecting surface water data differ fromthose used by USGS
for this study; therefore, these results should be used for naking qualitative rather than quantitative
statenents today. These data were not used to rmake conpari sons to existing standards and risk |evels

The USAEHA RFA (1989) contains detailed infornmation on the activities conducted at Beach Point and a summary
of data on solid waste nanagenent units (SWWJK) in the Kings Creek drai nage area, including waste types and
quantities, contam nant behavior, nigration pathways, and recommendati ons for further study. The RFA does
not contain any Beach Point environnental sanpling data

| CF Kai ser Engineers (a contractor for the Arny) conducted a prelimnary baseline risk assessnent of the



Canal COreek Study Area between Cctober 1989 and January 1991. This prelimnary assessnent involved the
review and anal ysis of existing data, and covered the Beach Point Test Site as well as other areas in this
study area. |CF concluded at that tinme that it was not possible to fully evaluate potential human health
risks with the available data. In addition, ICF also concluded that acute and chronic toxicity from

contam nants in Canal Creek probably had affected the conposition and structure of the resident aquatic
communities, and that terrestrial wildlife feeding in Canal Creek appeared to be at risk fromdietary
exposure to heavy nmetals. It should be noted that the findings fromthis prelimnary analysis were not
definitive, and that additional investigations were warranted in order to determne the actual risk to human
health and environnent in the Canal Creek Study Area.

In Septenber 1993, the Arny conducted a renoval action at the forner drumrack area of The Beach Point Test
Site. Activities included the renoval of four overpack drums containing fog oil, an enpty 500-gal |l on
aboveground storage tank, a cinder block wall, and m scell aneous debris. Analytical results for the
conposite soil sanple taken at the site reveal ed detectable levels of metals (in parts per nillion (ppn)),
VOCs (in parts per billion or (ppb)), and pesticides (in ppb). One analyte, beryllium was detected at a

| evel which exceeded proposed RCRA Corrective Action Standards. Conplete results fromthe anal ytical program
are tabulated in the FFS prepared for the Beach Point Test Site

During 1994 and 1995, the Arny nore fully characterized Beach Point through a series of environnenta
sanpling events, including soil gas sanpling around possible source areas, sedinent sanpling in areas of
suspected rel ease or discharge near the shorelines, surface soil sanpling in the top 6 inches, subsurface
sanpling from6 inches to the top of the water table, and sanpling of the surficial aquifer groundwater. In
addition to environmental sanpling, aquifer tests were perforned on all wells, tidal influence was neasured,
and geophysi cal surveys were conducted

The Beach Point Test Site has never been the subject of any CERCLA enforcenent activities.
2.3 H GHLI GATS OF COVWUNI TY PARTI Cl PATI ON

The FFS for the Beach Point Test Site was finalized in June 1996. The Proposed Plan and The Tl Wiver were
finalized and rel eased to the public on May 7, 1997, initiating a 45-day coment period. These docunents,
which are included in the adnministrative record for Beach Point, have been made available to the public at
the Harford County Public Library (both the Aberdeen and Edgewood Branches) and the MIller Library at

Washi ngton Col |l ege in Chestertown, Maryl and.

The notice of availability of the Proposed Plan was published in several |ocal newspapers in Harford,
Baltinmore, Kent, and Cecil counties. In addition, a story appeared in the APG News. A public neeting was
hel d at the Edgewood Senior Center in Edgewood, Maryland on May 20, 1997 to informthe public of the
preferred alternative and to seek public comments. At this meeting, representatives from APG USEPA, and ME
di scussed their position with respect to the preferred alternative. Fact sheets which included a comment
formwere sent to approxi mately 2,590 residents of the aforenenti oned counties. Responses to the comments
recei ved during this 45-day period are included in the Responsiveness Summary (see Section 3.0 of this
docunent) .

2.4 SCOPE AND ROLE OF ACTI ON

The final renedial action at the Beach Point Test Site represents one conponent of a conprehensive

envi ronnental investigation and cl ean-up action currently being performed at APG to conply with CERCLA
requirenents. This ROD primarily addresses the contam nated groundwater of the surficial aquifer at this
site, but also addresses the mininal soil contam nation and any possible uncertainties associated with
contami nation of the Bush River. According to the Baseline R sk Assessnent (BLRA) conducted in 1995, no
unacceptabl e | evels of risks to human health and the environnent are posed by the groundwater, sedinents,
surface soil, subsurface soil, and surface water at this site. The purpose of this renedial action, however,
is to ensure that future potential exposures to the contam nated groundwater and soil do not occur, and that
any adverse changes in risk to the environnent can be detected through the nmonitoring of the Bush R ver
(i.e., potentially including but not limted to sanpling and anal ysis of the surface water and sedi nments).

Because of the technical inpracticability associated with remedi ating the DNAPL contami nation in the
surficial aquifer to all clean-up standards and/or containing the DNAPL zone, USEPA has approved a Tl \Waiver
for this site. Thus, the selected renedy of Institutional Controls utilizes permanent solutions as currently
avail able to the maxi mum extent practicable for this site. Because treatnent of the principal threats of the
site was not found to be practicable, this remedy does not satisfy the statutory preference for treatnment as
a principal elenent.

2.5 SUWARY COF SI TE CHARACTERI STI CS

One objective of the study of the Beach Point Test Site was to evaluate the potential on-site sources and



whet her rel eases fromthese sources to the environnent have occurred with lasting i npact. From existing
records, it was concluded that activities associated with the clothing inpregnati on operations have i npacted
the site soils and groundwater nore extensively than the activities associated with the drumrack area or the
rocket fuel fire suppression testing area. Potential source areas also were identified fromsite

reconnai ssance and aerial photography interpretation of historical surface features. Geophysical survey

t echni ques were used to identify subsurface features such as pipes, trenches, drains, and fill areas as
potential release points. These subsurface conduits could serve as potential mgration pathways for

contam nants. GCeophysical surveys, soil gas surveys, soil sanpling, and excavations were perforned in order
to determ ne whether any underground storage tanks (USTs) at the Beach Point Test Site were present; no USTs
wer e found.

As previously stated, the nature and extent of contamination at the Beach Point Test Site was investigated

t hrough soil gas surveys and extensive sanpling of groundwater, surface soil, subsurface soil, and sedinents
in 1994 and 1995. The sanpling locations for this investigation were selected by evaluating the | ocations of
historical activities and likely release points. The follow ng discussions summari ze the results of these
investigations.

2.5.1 Soil Gas Surveys

Active soil gas surveys were taken near many of the concrete pads, the suspected |location of an UST, and in

t he sout hern-nost area of the peninsula near the site of the 1993 renoval action. These surveys investigated
the upper 4 feet of the vadose zone. (The vadose, or unsaturated, zone is between the |and surface and the
water table. The pore spaces in this zone contain water at |ess than atnospheric pressure, as well as air
and other gases.) Results indicated that nost of the soil gas in the area of the concrete pads and
suspected UST |ikely was associated with petrol eumcontam nation rather than the variety of chlorinated

sol vents that were used in past operations. There was an indication that mnor amounts of chlorinated VOCs
were present in soil vapors in the area of forner inpregnation operations; however, the results did not

indi cate the presence of a contam nant source within the soils

2.5.2 Surface Soi

Fifteen surface soil sanples from 13 |ocations were collected at the Beach Point Test Site in 1995. See

Figure 4 for these locations as well as the analytical results of significant detections in these sanples.
For a conplete listing of analytical results for both inorganic and organi c conpounds, refer to. Table 1.

Generally, these sanples represent the soil chemstry in the top 6 inches of the soil. |In addition

of f-post soil sanpling conducted by | CF Kai ser Engineers for the Reference Sanpling and Anal ysis Program

(U.S. Arny Environmental Center (USAEC), 1995) provided background soil chem stry data (i.e., inorganics,

pol ynucl ear aronatic hydrocarbons (PAHs), phthal ates, pesticides, PCBs, dioxins, furans, and radioactive

i sotopes) for conparison. The findings of these soil sanpling efforts are summari zed as fol | ows.

. Si x inorgani c constituents exceeded the maxi num concentrations of the background
soils. These are calcium |ead, nagnesium nercury, selenium and nickel

. The maxi mum arseni ¢ concentrati on at Beach Point did not exceed the maxi mum
concentration of background soils, but it exceeded the carcinogenic |evel established by
USEPA Region Ill as the R sk-Based Concentration (RBQ for industrial soils.

. VOC detections were found at five surface sanple |ocations; SOBNOO6, 007, 008, 009

and 011. The highest VOC concentration was found at sanple | ocation SGBNO0O8 (e.g.
124 1g/ kg of styrene). Acetone was found in five surface soil sanples taken from four
sanpling locations, with concentrations ranging from3.7 to 20 1g/kg.

. The followi ng VOCs al so were detected in surface soil sanples: chloroform PCA
tol uene, TCE, and nethyl ene chloride. Methylene chloride detections corresponded to
several sanpling locations, but these detections always were found in bl anks and
therefore likely resulted fromlaboratory contam nation. Detections of chloroform PCA
tol uene, and TCE were bel ow approxi mately 5 1g/kg

. PCA and TCE were found at sanpling | ocati on SOBN0O07, near the snaller concrete pad
at the location of the forner inpregnati on operations. TCE was not detected in a
duplicate sanple of soil fromthat sane |ocation. PCA detections were below 5 Ig/kg,
and TCE was detected at 3.14 1g/kg.

. The Reference Sanpling and Anal ysis Program (USAEC, 1995) did not anal yze off- post
soils for VQOCs; therefore, conparisons between Beach Point and off-post surface soils
coul d not be nade for these types of conpounds. None of the Beach Poi nt organic
concentrations exceeded the RBCs.



The surface soil contanmination at this site is insignificant when conpared to off-site background levels. 1In
addi tion, the BLRA found no unacceptable levels of current or future risk to human health and the environnent
from exposure to these soils.

<I M5 SRC 97090F>
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2.5.3 Subsurface Soi

Subsurface soil chem stry was investigated using numerous soil borings at The Beach Point Test Site froma
depth of 6 inches to the top of the water table. No background subsurface soil sanples were collected as
part of the Reference Sanpling and Anal ysis Program (USAEC. 1995), and there is no other avail abl e background
data for subsurface soils that can be used as a basis for conparison to this site. Figure 5 illustrates the

l ocations of nost of the soil borings at the Beach Point Test Site, as well as the analytical results for
VOCs detected in these sanples. The analytical results for both inorganic and organic concentrations
included in Tables 2 and 3 are summarized as foll ows,

. Al um num barium iron, magnesium manganese, potassium and zinc were detected in
all sanples. Vanadium and arsenic were detected in al nost every sanple (i.e., 20 out of
21). At least half of the sanples contained cal cium chromum cobalt, |ead, copper,
and/ or nickel. Arsenic exceeded its carcinogenic industrial soil RBCin only two
sanpl es, and the arithnetic nmean concentration was | ess than the RBC

. Traces of pesticides and related compounds (e.g., 2,4-D, 2,4,5-T, Silvex, DDT, DDD
DDE, and Endrin) and dioxins (e.g., hexachl orodi benzodi oxi n (HCDD) and
oct ochl orodi beri zodi oxin (OCDD)) were detected in a few subsurface soil sanples at
concentrations ranging from0.0002 to 0.0 166 ng/ kg. The OCDD detection very likely
results fromlaboratory contam nation, but the pesticide detections are found at regiona
background concentrations and therefore are likely valid

. Concentrations of bis(2-ethyl hexyl) phthal ate, butylbenzyl phthalate, and di-n-butyl
pht hal ate were commonly detected in the subsurface soils at 0.023 to 1.2 ng/kg. Al nost
every sanpl e anal yzed contai ned at |east one of the above conpounds. These detections
may likely result fromlaboratory contanination

. PCA and TCE concentrations were detected near the site of the forner clothing
i npregnation operations. Aside fromthe aforenentioned phthal ate concentrations
(which likely result fromlaboratory contami nation), PCA was detected at the highest
concentration for any organic conpound (i.e., maxi mumconcentration is 770 lg/ kg at
approxi mately 14 feet below the ground surface). No detections of organic conpounds
exceeded their RBCs.

The subsurface soil contam nation at this site is insignificant when conpared to the applicable industria
soil RBCs. In addition, the human health risk assessnent screened out this nmedia from anal ysis because all
contami nant concentrati ons were bel ow i ndustrial soil RBCs and/or reference screening concentrations.
Regar dl ess, people could be exposed to this subsurface soil contanination through soil excavation activities.
The chosen renedial action for this site (Institutional Controls) wll prohibit unauthorized excavation and
groundwater well installation, and will therefore mtigate potential exposures to these contam nants.

<I M5 SRC 97090H>



TABLE 2. Subsurface Soil Chemistry-- Detected |norganics (1995)

Sanple ID SB3NOO1A SB3NO02A SB3NOO3A SB3NOO4A SB3NOO5A SB3NOO6A SB3NOO7A SB3NOO8SA SB3NO11A SB3N011D SB3NO012A SB3NO13A
Units ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg ny/ kg
Al um num 4970 J 6530 J 4090 J 3230 J 2340 J 10600 J 4210 J 3010 J 1800 J 1850 J 3020 J 2850 J
Arseni c 2.7 2.3 1.5 J 2.6 1.1 5.7 1.3 J 1.3 1.1 0.44 ] 0.92 J 2.1
Bari um 15.9 J 17.6 J 20.0 J 11.6 J 11.0 J 33.0J 18.0 J 10.8 J 5.2 1] 4.6 J 15.1 J 13.6 J
Beryl i um 0.22 ] 0.25J 0.43 J 0.39 J 0.25 7 0.39 J
Cadm um

Cal ci um 95.2 K 41.7 K 74.2 K 53.3 K 136 K 226 K 59.7 K 78.2 K 59.4 B 36.4 B 190 B 81.6 B
Chr om um 7.2 10.7 7.2 4.5 5.0 20.5 7.2 6.0 3.0 B 1.9 B 4.9 6.0
Cobal t 4.2 4.9 ] 3.2 1]
Copper 4.0 J 6.4 3.8 8.4 4.5 ] 6.1 J
Iron 10200 J 14200 J 10000 J 7020 J 3800 J 21800 J 9910 J 5690 J 3000 2860 19800 16600
Lead 4.0 J 4.4 ] 7.9 7 5.9 J 3.2 1] 18.6 J 3.9J 3.4 2.8 B 3.6 B
Magnesi um 514 K 774 K 1150 K 737 K 494 K 1570 K 995 K 760 K 268 J 302 J 844 ] 596 J
Manganese 38.4 J 71.5 J 51.9J 68.2 J 17.6 J 69.5 J 33.9J 25.9 J 51.7 29.7 20.5 47. 4
Mer cury 0.06 J 0.06 J 0.06 J
N ckel 6.5 J 7.6 J 6.9 J 8.31J 5513 521

Pot assi um 381 J 476 J 490 J 318 J 318 J 553 J 343 J 402 J 214 ) 204 J 669 J 295 J
Silver

Sodi um 293 J 141 J
Vanadi um 12.1 11.8 8.3J 511J 31.1 7.1 3J 4.1 J 3.0J 2.5 7.3 J 7.8 J
Zi nc 14.2 28.0 20.9 17.2 13.3 34 20.7 16.5 6.7 8.8 16. 2 12.9



Sanple I D SB3NO14A SB3NO15A SB3NO16A SB3NO17A SB3N029A SB3NO30A
Units ng/ kg ng/ kg ny/ kg my/ kg ng/ kg ngy/ kg
Al um num 4860 J 4290 J 1030 J 722 6410 6220
Arsenic 2.5 2.31J 1.4 1.6 J 2.7 B 5.3
Bari um 18.0 J 14.9 J 5.7 6.4 J 13.2 J 17.0
Beryl i um 0.30 J 0.30 J 0.24 ] 0.50
Cadm um 0.64 J

Cal ci um 88.5 B 118 B 99.9 B 93.4 B 629 J 768
Chrom um 8.4 7.2 2.8 B 3.5 B 11.8 20
Cobal t 2.7 3.4 3.6 J 4.7
Copper 3.9J 5.0J 6.1 14. 3
Iron 9690 8010 1790 2360 11300 18000
Lead 3.78B 5.0 B 2.08B 1.6 B 23.3 K 9.5
Magnesi um 936 J 992 J 265 J 146 J 1620 1390
Manganese 28.8 33 11.1 8.4 115 106
Mer cury

N ckel 6.6 J 4.9 7.3 10.6
Pot assi um 588 J 495 J 180 J 136 J 762 J 730
Silver 0.18 J

Sodi um 75.7 J 111 3 751 7 1150
Vanadi um 9.4 ] 9.9J 3.4 3.81J 14.3 32.8
Zinc 18.3 18.8 5.7 51 J 20.3 J 29
Note: Each sanple concentration is followed by EPA Region Il data validation qualifiers
EPA Region IIl Data Qalifiers

B = detected in associated QC bl ank

J = estimated val ue

K = bi ased hi gh

L = biased | ow

TABLE 2. Subsurface Soi

Bl ank means bel ow detection or anal ysis not performned.

Chem stry-Detected | norganics (1995)
(conti nued)
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3
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Sanple ID
SB3N013A
Units
ug/ kg

2,4-D
Acet on

Benzoi ¢ Acid
Trichl oromet hane (chl orof orm
Met hyl ene Chl ori de
5 BJ

2- But anone
Tol uene
Styrene
4,4' - DDD
4, 4" - DDE
4, 4' - DDT
Si |l vex

11.32 J
Total Phosphorus
Endrin
OCDD

0.32
HCDD
butyl benzyl phthal ate

bi s(2- Et hyl hexyl ) phthal ate
46 JB

di - n-But yl pht hal at e
43

SB3NOO1A

ug/ kg

107.0 J

9.48 B

68. 4

0. 64

361.0 B

SB3N002A

ug/ kg

9.87 B

174

SB3NO03A

ug/ kg

26.3 7

9.74 B

92.0

0.28

23.2 17

357.0 B

TABLE 3

SB3NO04A

ug/ kg
8.56 J

28.7J

9.74 B

4.78

211

429.0 B

Subsur f ace Soi

SB3NOO5A

ug/ kg

8.87 J

6.59 B

82.4

412.0 B

Chemi stry--Detected Organics (1995)

SB3NOOGA

ug/ kg

178.0 J

6.89 B

o
©
@
(&

416.0 B

SB3NOO7A

ug/ kg

16.6
34.9J

5.64 JB

105

370.0 B

SB3NOO8A

ug/ kg

32.5

6.25 JB

89.8

SB3NO11A

ug/ kg

oN
E‘_‘

140 JB

SB3NO1

ug/ kg

15

230

77

1D

JP

JB

JB

SB3NO12A

ug/ kg

10 BJ

o
&

N N W
[ SR &

130 JB

210 JB

110 JB



Sanple ID
Units

2,4,5,-T

Met hyl ene Chl ori de
Acet one

Tetrachl or oet hene

trichl oroet hene

1,1, 2-trichl oroet hane
1,1, 2, 2-tetrachl or oet hane
Tol uene

Xyl ene(total)

Chl or et hane

4,4' - DDD

4, 4" - DDE

4,4' - DDT

Si |l vex

bet a- BHC

al pha- BHC

Endrin

OCDD

butyl benzyl phthal ate

bi s(2- et hyl hexyl ) pht hal ate
di - n-butyl phtal ate

SB3NO14A

ug/ kg

4 BJ
1 BJ

45 JB

SB3NO15A
ug/ kg
3.74
7 BJ
2 B

610

[ S SR SR

57 JB
64 JB

SB3NO15ADL

ug/ kg

15 JD

770 D

TABLE 3.

SB3NO16A

ug/ kg

2]
30

3]

110 J
220 J
53 J

Subsur f ace Soi

SB3NO17A

ug/ kg

6BJ

9.36 J

570 J
95 JB

(conti nued)

SB3NO18A SB3NO19A
ug/ kg ug/ kg

5 BJ 5 BJ
13 2

Chemi stry--Detected Organics (1995)

SB3NO20A

ug/ kg

91

SB3NO21A

ug/ kg

13

SB3N022A

ug/ kg

317

440 E

SB3N022A DL

ug/ kg

510 D



Sanple ID
SBR33BA01 SBRO33BA02
Units
ug/ kg ug/ kg
2,4,5 -T
Met hyl ene Chl ori de
3 JB 8 JB
Acet one
4 JB

Tetrachl or oet hene

trichl oroet hene

1,1, 2-trichl oroet hane
1,1, 2, 2-tetrachl or oet hane
Tol uene

Xyl ene(total)

Chl or et hane

4, 4' - DDD

4, 4' - DDE

4, 4' - DDT

Si |l vex

bet a- BHC

al pha- BHC

Endrin

OCDD

butyl benzyl phthal ate
bi s(2-ethyl hexyl ) pht hal ate
250 JB 770 B

di - n-butyl phtal ate

Note: Each sanple concentration is followed by EPA Region ||
EPA Region Il Data Qualifiers

detected in associated QC bl ank
reanal yzed at a high dilution factor

estinated val ue
bi ased hi gh

™ UTX“~O0O

SB3N023A

ug/ kg

13 J

850 E

SB3N023ADL

ug/ kg

480 D

SB3N024A

ug/ kg

76

TABLE 3

SB3NO25A

ug/ kg

Subsurface Soil Chenistry--Detected O ganics (1995)

(conti nued)

SB3N026A SB3N027A
ug/ kg ug/ kg
6 J

data validation qualifiers

= greater than 25%difference for detected concentrati ons between the two GC col ums
| ank nmeans bel ow detection or analysis not perforned

SB3NO29A

ug/ kg

1.4 JP

1.0 JP

2.8 1]
52 J

1000

SB3NO30A

ug/ kg

1.3 TP

1200

SB3N032A01

ug/ kg

4.0 JB

210 JB

SB3N032BA02

ug/ kg

6 JB

6 JB

140 D

73 D

130 JB



2.5.4 Sedinents

Ten sedi ment sanples-fromnine |ocations in close proximty to Beach Point were collected during this
investigation (see Figure 6). These sanples were collected fromboth Kings Creek and the Bush River. The
results of the sanpling and analysis are included in Table 4 and are sumari zed as follows. O f-post

sedi nent sanpling for the Reference Sanpling and Anal ysis Program (USAEC, 1995) provi ded background sedi nment
chem stry data for conparison, although sedinents were not anal yzed for VOCs in this USAEC st udy.

. O the inorganic conpounds, only antinony and silver were detected at |evels very near
or exceedi ng maxi mum background concentrations. Antinony detections ranged from
1.7 to 2.9 ng/ kg (at SE3N003, 009, 010, and 011), and the naxi num background
concentration for this conpound was 1.6 ng/kg. Silver was detected in one sanple
(SE3N011) at 0.54 mg/ kg, which approxi mates the maxi num background concentration
of 0.58 ny/kg.

. The maxi mum | ead detection (i.e., 17.8 ng/kg) was found in sanpl e SE3NO11l, taken at
the farthest western extent of the study area. This concentration did not exceed the nmean
background concentration for |ead of 27.85 ng/kg

. Acetone, nethylene chloride, toluene, and 1, 1, 1-trichloroethane (TCA) were the only
VOCs detected in the sediments. Acetone was detected in one sanple (SE3N010) at 44
lg/ kg. Methylene chloride was detected in three sanpl es (SE3N003, SE3N004, and
SE3NOO5) at concentrations ranging from4.38 to 5.10 Ig/kg. Toluene and 1, 1, 1 - TCA
were only detected at sanpling | ocation SE3BN0O11 (located at the farthest western extent
of the study area) at 11.1 and 1.90 Ig/kg, respectively.

. No RBCs exist for sedinments, but the conparison of sedinent concentrations to
industrial soil RBCs resulted in only arsenic exceeding its carcinogenic RBC at two
| ocations (SE3NO08 and SE3NO09). The arsenic concentration detected at both of these
| ocations was 5.7 ng/kg. Arsenic was detected at all sedinent sanpling | ocations, and
the concentrations ranged fromO0.6 to 5.7 ng/kg. The arithnetic nmean arsenic
concentration at Beach Point was 2.3 nmg/ kg, which is less than the RBC, however

At the request of MDE, additional sedinent sanpling in the Bush R ver was conducted in June 1995 to further
eval uat e whet her groundwater coul d be detected discharging through the bottom sedi nents of the Bush River

Fi ve sedinent sanples were collected fromfive locations at 50 foot intervals in a |line perpendicular to the
shoreline at well CCJ-158B (see Figure 6). No VOCs were detected in these sedi ment sanpl es.

The human health risk assessment screened out sedinents from anal ysis because all contami nant concentrations

in this media were |less than industrial soil RBCs and/or reference screening concentrations. In addition
the ecol ogical risk assessnent found very little evidence of risk to aquatic receptors from exposure to
contami nants in the sedinents. The selected renedy includes a nonitoring program of the Bush River in

order to deternine whether adverse changes in risk to the environnent are occurring at this site. This
noni toring programcould include, but is not limted to, the sanpling and analysis of Bush R ver sedinents
and surface water.

<I M5 SRC 97090l >



TABLE 4. Sedinent Chenistry - Detected

I norgani cs and O ganics

(1995)
Sanpl e No. SE3NOO3A SE3N003D SE3NO04A SE3NOO5A SE3NOO6A SE3NOO8A
Par anet er ng/ kg my/ kg ng/ kg ng/ kg ngy/ kg ngy/ kg
Al um num 956 841 1800 2400 1710 1090
Ant i nony 1.8 J
Arsenic 0.60 J 0.76 J 1.8 7 1.2 L
Bari um 4.0 6.4 J 11.5 J 5.8 J J
Beryllium 0.27 J 0.24 ]
Cal ci um 207 J 83.2J 124 J 671 J 557 J 1140 J
Chrom um 4.8 3.6 3.2 11.9 5.3 3.
Cobal t
Copper 11.0 L
Iron 3940 1510 3690 12300 4070 3840
Lead 6.2 J 3.4 2.3 12.8 J 2.0 J
Magnesi um 170 J 103 J 473 J 793 J 572 J J
Mangenese 35 19.2 32.7 54.7 519 35.6
Mer cury 0.07 J
N ckel 7.5 37
Pot assi um 214 ) 252 J 338 J 338 J 535 J J
Silver
Sodi um 150 B 124 B 196 B 428 B 516 J 182 B
Vanadi um 10.2 J 16.1
Zinc 10.8 J 8.6 K 9.8 K 19.5 K 10.8 K 10.9 K
Units ug/ kg ug/ kg ug/ kg ug/ kg ug/ kg ug/ kg
1,1, 1-Tri chl or oet hane
2,4-D 58 J 31.7 J
Si | vex 4.65 J 2.46 J 2.19J
4,4 -DDD 0.110 J 0.070 J
4.4, 4-DDT 0.60 J
Acet one
al pha- BHC
bet a- BHC 0.213J
Endosul fan 11
Met hyl ene Chloride 4.73 J 4.38 J 5.10 J
OCbD 0.15 0.10 0.38 0.18 0.
Tol uene
Total Phosphor us 317 15.3 45. 3 43. 1 154
Note: Each sanple concentration and is followed by EPA Region IIl data validation qualifiers.

EPA Region 111 Data Qalifiers;

L = biased | ow.

B = detected in association QC bl ank.

Bl ank means bel ow detection or anal ysis not perforned.

J = estinmated val ue.
P = greater than 25%difference for detected concentrations between the two GC col ums.

SE3NOO9A

404 J

382 B
13.5 J
14.2 K

ug/ kg

4.26 J
0.86 J
0. 750 J
44.0 J
0.75 J

0.32

133

K = bi ased hi gh.

SE3NO10A
o/ kg

3200
1.7
1.8

11.9

0.24
315
7.4

[P SR SR SR )

7.6 L
7310
9.9
817 J
97.6

0.16

9.3 J
581 J

(&

405 B
9.1
37.6 K
ug/ kg

0.54 J
5. 87

5. 87
0.33

103

SE3NO11A
my/ kg

4090
2.9

N
~
N
[ S S Ea

0. 40
11.1
279

SE3N015A
o/ kg

1750
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3.8
19.3
ug/ kg

2.2

0.69 JP
1.6 JP



2.5.5 Surface Water

Surface water sanpling was not perforned for this nost recent study (in 1994 and 1995) because sedi ment
sanpling is a nore reliable indicator of whether groundwater discharge fromthe site is inpacting the Bush
River. As previously nmentioned in Section 2.2.2, surface water sanpling was conducted in the Canal Creek
Study Area by USGS in 1988 and 1989 (Lorah and dark, 1996), and some of these results can be used to provide
an indication of the general water quality of Kings Creek and the Bush River. Specifically, eight surface
wat er sanples fromthese water bodies were collected by USGS in 1988/89, all during lowtide. The results of
this study are as foll ows.

. Concentrations of inorganic constituents in surface water are highly variable in the Cana
Creek Study Area, including Kings Oeek and the Bush River. On each sanpling trip
concentrations varied anong the different surface water bodies at different |ocations.
The variabl e inorganic chem stry can be largely attributed to the tidal nature of the
creeks and estuaries and to the varying amounts of groundwater input at the different
sanpling locations. Refer to Table 4-8 of the FFS for a summary of the detected
inorganics in Kings Creek and the Bush River

. The Septenber 1988 sanpling event reveal ed 21 conmon inorgani ¢ constituents and 2
VOCs (e.g., nethylene chloride and TCE) in unfiltered sanples of surface water near the
Beach Point Test Site. Methylene chloride was detected in all sanples, pointing to the
possibility that it was introduced as a | aboratory contanminant. TCE was detected in two
sanples, at 3 and 16 Ig/L. See Tables 4-8 and 4-9 of the FFS for sumaries of the data
coll ected during the 1988 sanpling event.

. During the 1989 sanpling event, 18 common inorganic constituents and 18 VOCs were
detected in surface water sanpl es near Beach Point. Mst of the VOC detections were
fromtwo sanple |locations: one near well CCJ-159B and another from near the western
shore of Kings Creek. O the detected VOCs, carbon tetrachloride, 1,1,1 - TCA 1,1 -

di chl or oet hane, tetrachl oroethene (PCE), and vinyl chloride were detected at the highest
concentrations (i.e., 33.5 - 42.5 1g/L). See Tables 4-8 and 4-9 of the FFS for sunmaries
of the 1989 sanpling event.

It should be noted that this sanpling and anal ysis was not conducted under the quality assurance/quality
control protocols specified in the Beach Point and Canal Creek Study Area Quality Assurance Project Plan
(Jacobs, 1994). Thus, these data only should be used to qualitatively discuss the surface water in the area
of the Beach Point Test Site.

2.5.6 G oundwater

Ten groundwater nonitoring wells at the Beach Point Test Site were sanpled from 1994 to 1995. These wells
were spatially distributed over the peninsula as shown in Figures 7 through 11. |In addition, these wells
were screened at varying depths in order to collect information on the vertical distribution of the dissolved
contami nants. Sone of the conpounds used in historical operations at this site are DNAPLs; therefore, it was
anticipated that contam nant concentrations may be found in the |ower regions of the aquifer. Mreover, USGS
(Lorah and d ark, 1996) found the highest groundwater VOC concentrations in a deeper well. Wlls with an "A"
desi gnation are shallower wells and are screened from approximately 10 to 30 ft. bel ow ground surface (BGS).
Those wells with a "B" designation are deeper wells and are screened from approximately 21 to 60 ft. BGS

<I MG SRC 97090J>
<I MG SRC 97090K>
<I M5 SRC 97090L>
<I M5 SRC 97090M>
<I M5 SRC 97090N>

The results of the sanpling and anal ysis of these groundwater wells are summarized in Tables 5 and 6. In
summary, 20 inorganic constituents were detected in the groundwater at this site. Concentrations of antinony
(maxi mum 0. 312 ng/L), beryllium (maxi mum 0.005 ng/L), cadm um (nmaxi nrum 0.028 ng/L), |ead (maxi num 0. 015

ng/ L), and ni ckel (nmaxi mum 0.443 ng/L) exceeded heal t h-based concentrations. Fifteen VOCs were detected in

t he groundwat er sanpl es; however, no specific VOC was found in every well. The VOCs that exceeded 10 Ig/L
were net hyl ene chloride, 1,2 dichloroethene (DCE), 2-butanone, TCE, 1,1,2-TCA PCE, and PCA. O the detected
VCOCS, concentrations of vinyl chloride (maxinum 1.0 Ig/L), 1,2-DCE, (maxinum 340 Ig/L), chloroform (nmaxi num
10.0 Ig/L), TCE (nmaxi mum 2,400 1g/L), 1,1,2-TCA (maxi mum 150 Ig/L), PCE (maxi mum 120 Ig/L), and PCA (maxi mum
22,000 1g/L) exceeded RBCs.

PCA and TCE were found at the highest concentrations and in the greatest nunber of groundwater wells at this
site; therefore, Figures 7 through 10 describe the lateral and vertical extent of these dissolved pl unes.



The hi ghest concentrations of these conmpounds were found in wells CCJ-158B and CCJ-157B, and both of these
well's are screened in the deeper regions of the surficial aquifer near the confining layer. Both PCA and TCE
are DNAPLs, and the groundwater data corraborates historical sanpling results and the general know edge of
DNAPL behavior in this type of aquifer

In addition, evaluation of the percent total solubility data for these organic conmpounds results in an
estimation that the DNAPL zone exists in the saturated zone in the deeper regions of the aquifer in both the
coarser and finer grained aquifer matrices. The DNAPL zone is likely to be in the formof residua
concentrations of DNAPL, left behind in vertical nasses as the DNAPL m grated downward, and as pools of DNAPL
whi ch have becone trapped on |ow perneability surfaces that are inpenetrable to the DNAPL.

Figure 11 presents an approxinate delineation of the nost likely extent of the DNAPL zone. The DNAPL zone

al so includes the nmost |ikely DNAPL source area, which is the clothing inpregnation area. This area is
represented on Figure 11 by two pads | ocated just northeast of well nest 33. Note that the DNAPL zone is
interpreted as existing in the offshore regions of the Bush R ver, because gravity flow and the prevailing
subsurface geologic interfaces tend to slope in the southeast direction and because the aqueous concentration
gradient is increasing in the offshore direction toward the Bush River. (One woul d expect higher
concentrations in proximty to the DNAPL.) Utinmately, just how far the DNAPL zone extends depends upon the
amount of nass that was rel eased and where it was rel eased. Wiile there is some evidence that there were

rel eases on shore near the concrete pads, there is a probability that offshore rel eases could al so have
occurred

The migration pathways and final distribution of the DNAPL greatly depend on the heterogeneity of the aquifer
materials: as the degree of heterogeneity in the aquifer increases, the likelihood of accurately |ocating
DNAPL decreases. At the Beach Point Test Site, a high degree of stratigraphic and hydrogeol ogic

di scontinuity has been identified. As such, it is inpractical, if not inpossible, to |ocate al
discontinuities (i.e., mnor clay lenses, areas of |low pernmeability, thin sand stringers, and depressions in
the lower confining |ayer) that may affect residual and free-phase DNAPL distribution on a |ocalized scale.
Subsequently, it is also considered inpractical, if not inpossible, to accurately determ ne the |ocation of
all of the DNAPL, and hence accurately define the DNAPL zone.

<I M5 SRC 970900>
<I M5 SRC 97090P>

At het erogeneous sites, Cohen and Mercer (1993) state that the "subsurface DNAPL distribution nay defy
definition." For all DNAPL sites, Cohen and Mercer (1993) state that "a detailed delineation of the
subsurface DNAPL distribution is difficult and may be inpractical using conventional site characterization
t echni ques. "

G oundwater fromthe surficial aquifer is toxic to human heal th and ecol ogi cal receptors, and concentrations
of many VOCs exceed human health RBCs. Because this groundwater is not being extracted for any purpose
(i.e., drinking water), no routes of exposure to humans currently exist. According to groundwater nodeling
conducted by Burton et al. (1994), this groundwater discharges into the Bush River, and dilution and ot her
attenuation processes (e.g., advection, dispersion, sorption, etc.) appear to result in contani nant
concentrations in the surface waters at nondetectabl e and/or nontoxic levels (i.e., below both acute and
chronic aquatic life criteria). For exanple, groundwater discharge fromthe Beach Point surficial aquifer is
likely diffused over a relatively large area, thus contributing to the dispersion of the contam nation prior
to discharge into a | arge volune of surface water. The chosen renmedi al alternative for this site (e.qg.,
institutional controls and nonitoring of the Bush River) mtigates any potential future exposure to this
cont am nat ed groundwat er by prohibiting groundwater use and unaut horized installation of additiona
groundwater wells. Environnmental nonitoring of the Bush River will determ ne whether significant increases
inrisk are occurring at this site.

2.6 SUWARY CF SITE RI SKS

To assess current and future hunman health and ecol ogical risks, the Arny prepared a BLRA in 1995 which

eval uated the potential for adverse effects on human health and the environment associated with actual or
potential exposure to site-related chemicals at the Beach Point Test Site. This BLRA was based upon
groundwat er, surface soil, subsurface soil, and sedinent data collected at Beach Point. The BLRA is conprised
of a Human Health R sk Assessment (RA) and an Ecol ogi cal Ri sk Assessnent (ERA))

2.6.1 Human Health R sk Assessnent

The Human Heal th RA eval uated cont am nant concentrations detected in the sanples collected during the
Remedi al Investigation (RI) for this site, the toxicity of these contam nants, and the possible human
exposure to these contami nants. Based on this information, conservative estinmates of risk were determ ned
foll owi ng USEPA gui dance to ensure that potential health effects were not underesti nated. These RA steps



are sumari zed bel ow.

Chem cal s of Potential Concern (COPCs) were selected at this site by evaluating the contani nant
concentrations and exposure routes for groundwater, surface soil, subsurface soil, and sedinment. COPC
identification consisted of conparing maxi mum contam nant concentrations to the USEPA Region |11 RBCs, and
for inorganics, conducting a statistical conparison of site and reference concentrati ons.

No routes of exposure to groundwater are possible under current or anticipated future | and-use conditions;
therefore, COPCs for the surficial aquifer were not selected for quantitative evaluation in the RA. (Rather
a qualitative Hunan Health RA for the groundwater was conducted which di scusses the fact that Beach Point
groundwater currently is not used for any purpose, including drinking water, and that future industria

wor kers probably would not utilize this brackish groundwater.) Subsurface soil and sedi ment chem ca
concentrations were conpared to industrial soil RBCs and/or reference screening concentrations. Al

chem cals in both subsurface soil and sediments were bel ow these screening levels; therefore, no COPCs were

selected for these nmedia. |In the surface soil, the only chenical that exceeded its screening concentrations
was arsenic, which was retained as a COPC. The maxi num concentration of arsenic in surface soil is 5.1
ny/ kg

The obj ective of the exposure assessnment is to estinate the type and nagnitude of potential exposures to the
COPC that is present at or migrating fromthe site. Under the current |and-use scenario, exposure pathways
eval uated include incidental ingestion and dermal absorption of chemicals in the surface soil by a caretaker
and by a trespasser. Under the future |and-use scenario, incidental ingestion and dermal absorption of
chemcals in surface soils by an industrial worker were evaluated. The future risk to trespassers is
identical to those for trespassers under current |and-use conditions; therefore, the risk calculations for
trespassers were only conducted once but apply to both scenari os.

The purpose of the toxicity assessment is to assess the toxicological hazards of the COPC as a function of
the anticipated routes of exposure. Quantitative indices of toxicity include cancer slope factors (CSFs) for
chem cal s exhi biting carcinogenic effects and reference doses (RfDs) for chem cal s exhibiting noncarcinogenic
effects. USEPA devel oped CSFs using conservative assunptions for estimating excess |lifetine cancer risks
associ ated with exposure to potentially carcinogenic chem cals. CSFs, which are expressed in ternms of

reci procal dose (mlligramper kilogram per day) -1 or ([my/kg-day] -1), are multiplied by the estimated
intake of a potential carcinogen, in mlligrans/kilogramday (ng/kg-day) to provide an upper-bound estinate
of the excess lifetine cancer risk associated with exposure at that intake |evel

The RfDs have been devel oped by USEPA to indicate the potential for adverse health effects from exposure to
chem cal s exhi biting noncarcinogenic effects. RfDs, expressed in units of ng/kg-day, are estinates of daily
exposure levels for humans, including sensitive individuals, that are likely to be without an appreciable
risk of deleterious effects during a lifetine. RfDs incorporate uncertainty factors that help ensure that
the RfFDs will not underestimate the potential for adverse noncarcinogenic effects. Estinmated intakes of
chemcals fromenvironmental nmedia in units of ng/kg-day can be conpared to the RfD to determ ne whether
adver se noncarci nogeni ¢ effects could occur.

The purpose of the risk characterization is to relate exposure estimates to toxicity data in order to
estimate potential excess lifetime cancer risks for carcinogens or the potential for adverse effects for
noncar ci nogens. Excess lifetine cancer risks, which are determ ned by multiplying the intake |evel by t he
CSF, are probabilities that are generally expressed in scientific notation (e.g., 1x10 -6 or 1E-06). An
excess lifetime cancer risk of 1x10 -6 indicates the probability that an individual has a one in 1 mllion
chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year lifetine,
under specific exposure conditions. USEPA s acceptable risk range for cancer is 1x10 -6 to 1x10 -4, neaning
that there is one additional chance in one mllion (1x10 -6) to one additional chance in 10,000 (1x10 -4)
that a person will devel op cancer

Non- car ci nogeni ¢ effects are expressed as the hazard quotient (HQ, which is the ratio of the estimated

i ntake of the noncarcinogen to its respective RfFD. The hazard index (M can be generated by addi ng the HX®
for all contam nants within a nedium and provides a useful reference point for gauging the potential for
adverse effects associated wi th noncarcinogenic chemicals within a single medium An H of |ess than one
indicates that the human population is not likely to experience adverse health effects

Note that only one COPC, arsenic in surface soils, exists for the Beach Point Test Site Human Heal th RA;
therefore, the HQis equivalent to the H in this analysis.

Table 7 and the foll owi ng di scussion summari ze both the carcinogeni c and noncarci nogeni c risks associ at ed
with exposures to the surface soils at the Beach Point Test Site



TABLE 7. Cunul ative R sks to Humans at Beach Poi nt
Under Current and Future Land-Use Conditions

Total Cancer Risk

I nci dental 1ngestion of Soil
Dermal Contact with Soil
TOTAL CANCER Rl SK

Noncancer Hazard | ndex

I nci dental Ingestion of Soil
Dermal Contact with Soil
TOTAL HAZARD | NDEX

Total Cancer Risk

I nci dental Ingestion of Soil
Dermal Contact with Soil
TOTAL CANCER RI SK

Noncancer Hazard | ndex

I nci dental Ingestion of Soil
Dermal Contact with Soil
TOTAL HAZARD | NDEX

Current Land-Use Conditions

CARETAKERS
8E- 08
2E- 07
3E- 07

CARETAKERS
<1 (4E-04)
<1 (9E-04)
<1 (1E-03)
Future Land-Use Conditions

WORKERS
(1E- 06)
( 3E- 06)
(4E- 06)

WORKERS
<1 (6E-03)
<1 (1E-02)
<1 (2E-02)

TRESPASSERS
1E- 07
2E- 07
3E- 07

TRESPASSERS
<1 (6E-04)
<1 (9E-04)
<1 (2E-03)



2.6.1.1 Current Land Use.

Under the current |and-use scenario, exposure pathways eval uated include incidental ingestion and dernal
absorption of chemicals in the surface soil by a caretaker and by a trespasser

The cancer risks for both the dermal and ingestion exposure pathways under assuned current |and-use
conditions were well under the | ower bound (i.e., 1 x 10 -6) of USEPA s acceptable risk range. In
addition, H's were |l ess than one, indicating that adverse noncarcinogenic effects are not likely to result
from exposures through either pathway.

Currul ative risks were cal cul ated for conbi nations of pathways when it was considered |likely that the same
receptor coul d be exposed via different pathways. Under current |and-use conditions, the cunul ative risks
for both caretakers and trespassers were bel ow the | ower bound of USEPA s acceptable risk range for health
protectiveness at Superfund sites. The cumulative H's for caretakers and trespassers were | ess than one

i ndi cating that noncarcinogenic effects are not likely to occur as a result of conbined exposures.

2.6.1.2. Future Land Use.

Under the future | and-use scenario, incidental |ngestion and dermal absorption of chenmicals in surface soils
by an industrial worker were evaluated. The future risk to trespassers is identical to those for trespassers
under current |and-use conditions; therefore. The risk calculations for trespassers were only conducted once
but apply to both scenari os.

Under future |and-use conditions, pathway risks were calculated for an industrial worker. The individua
pat hway and cunul ati ve cancer risks to an industrial worker through ingestion and dernal absorption of
chemcals in the surface soil were at the | ower end of USEPA s acceptable risk range for health
protectiveness at Superfund sites. Both the individual pathway and cunul ative H's were | ess than one

i ndi cating that noncarcinogenic effects associated with arsenic woul d not be expected to occur

2.6.2 Ecological R sk Assessment

COPCs for the ERA were selected at this site by evaluating the contam nant concentrations and exposure routes
for groundwater, surface soil, subsurface soil, and sedinent. COPC identification for inorganic conpounds
primarily consisted of statistical conparison of site and reference concentrations. Al detected organic
conmpounds were eval uated as possible COPCs. Both organic and inorgani ¢ conpounds could be elimnated as
COPCs if the chemicals exhibited very low toxicities (unless present at extrenely high concentrations) or if
the chemicals were detected in less than 10% of the sanples. Essential nutrients were not selected as COPCs
if it was deemed that these conpounds were unlikely to adversely affect potential ecol ogical receptors at

det ected concentrati ons.

There are a nunber of uncertainties associated with the ERA, and they should be kept in mind while
considering the results of this study. The nost apparent uncertainty is associated with extrapolating the
potential for adverse effects fromindividual organisns to popul ations or communities. The ERA incl udes
assunptions about individual organisns for the deternination of adverse effects on terrestrial species that
are higher up the food chain. There are also some questions concerning the relevance of the toxicity val ues
utilized in this ERA to the conditions and potential receptors at Beach Point. Many of the toxicity val ues
were derived to be protective of sensitive ecol ogical receptors; however, sensitive species are unlikely to
be found in sone of the Beach Point habitats.

Based on an analysis of the wildlife species occurring on Beach Point and the COPCs in the environnenta
nedi a, the followi ng endpoints were selected for evaluation: 1) the potential for adverse effects to
terrestrial plant comunities fromdirect contact with surface soil; 2) the potential for adverse effects to
terrestrial invertebrate communities (represented by earthworns) fromdirect contact with chemcals in
surface soil; 3) the potential for adverse effects to small mammal s (represented by shrews) fromingestion of
chem cal s that have accunulated in terrestrial invertebrates (represented by earthworns) and from direct
ingestion of chemicals in surface soil; 4) the potential for adverse effects to carnivorous birds
(represented by robins) fromingestion of chemicals that have accunulated in terrestrial invertebrates
(represented by earthworns) and fromdirect ingestion of chemcals in surface soil; 5) the potential for
adverse effects to aquatic |ife fromexposure to chemicals discharging fromgroundwater to surface water;
and, 6) the potential for adverse effects to aquatic life fromdirect contact with chemcals in sedinent.

Terrestrial plant comunities were selected for evaluation based on their potential to be exposed to
chemcals in surface soil. Results of the ERA indicate that the overall viability of terrestrial plant
communities at Beach Point is not being adversely affected by the chemcals in the soil

Earthworns were selected as the soil invertebrate or terrestrial species nost likely to be affected by
chemcals in the soil. Toxicity values were not available for any of the organic COPCs and there is



uncertainty associated with the potential for these chemcals to adversely affect soil invertebrates. O the

inorganic COPCs identified for evaluation in the ERA, only nercury has the potential to affect ear t hwor ns.
The Reasonabl e Maxi mum Exposure (RVE) concentration of nmercury exceeded its Toxicity Reference Value (TRV),
giving an Environmental Effects Quotient (EEQ of 5.3. It was concluded that the potential for adverse

effects is localized since the exceedance was highly influenced by one sanpl e having an el evated | evel of
nmercury.

Terrestrial vertebrates nmay al so be exposed to chemicals via several exposure pathways on Beach Point. The
ERA eval uated the potential for adverse affects to shrews and robins fromthe ingestion of earthworns and
surface soil containing DDT and the netabolites, DDD and DDE. DDTr (i.e., DDT, DDD, and DDE) was sel ected
because of its potential to accunulate to elevated levels in terrestrial food webs. Based on the analysis in
the ERA, it was concluded that shrews will not be affected by ingestion of earthworms and surface soil

The Beach Point ERA indicated that robins could be adversely affected by the ingestion of DDIr in earthworns
and surface soil; however, it nust be considered that the average DDT and DDE concentrations in the reference
sanpl es (collected as part of the Reference Sanpling and Anal ysis Program (USAEC, 1995)) al so exceeded
concentrations that would result in a risk to robins under the exposure scenario evaluated in the Beach Poi nt
ERA. Thus, renediation of Beach Point surface soils is unwarranted because it would not result in a risk
reduction to robins (i.e., robins exposed at Beach Point also would be exposed to DDIr at many ot her
locations as well). In addition, the risk to robins at Beach Point may have been overestinated by the use of
conservative assunptions in the Beach Point ERA. For exanple, it was assuned that robins would obtain all
earthworms for food fromlocations at Beach Point that corresponded to the hi ghest expected cheni ca
concentrations at this site (based on |ocations of historical Arny activities).

Based on a qualitative evaluation of the pathways by which aquatic life could be exposed to chenicals in
surface water and on the results of a Groundwater Hazard Assessnent conducted by Burton et al. (1994), it was
concluded that only very limted effects, if any, are likely to occur to aquatic life in Kings Creek or the
Bush River fromthe presence of chemicals in the groundwater discharging into the surface water. |If
occurring, these adverse effects likely would be localized to the areas around the point of groundwater

di scharge. Sedinent sanpling conducted in 1995 at |ikely areas of groundwater discharge (see Section 2.5.4
and Figure 6) showed no evidence of chem cals being rel eased through sedinents

Wth respect to potential adverse effects to aquatic receptors fromthe presence of chemcals in sedinent,
avai | abl e TRVs were exceeded by RMVE concentrations of DDTr, 2-nethyl naphthal ene, and antinmony, indicating the
potential for these conmpounds to cause adverse affects to benthic organi sns. However, with the exception of
DDT, which just exceeded the Effects Range-Median (ER-M, the RVE concentrations of these chenicals renained
bel ow the ER-M values. TRVs were not avail able for several organic chenicals detected in sediment and there
is uncertainty associated with the potential for these chem cals to adversely affect benthic organisns.

For the Beach Point Test Site, no endangered or threatened species were identified during the ERA. In
addition, no critical habitats have been identified at APG

2.7 REMEDI ATI ON OF THE BEACH PO NT TEST SI TE

The site characterization discussed in the FFS indicated the extrene unlikelihood of surface water

contamination at concentrations toxic to human health and ecol ogical receptors. |In addition, there is little
evi dence of el evated concentrations of chemcals of concern in sedinents, surface soil, and subsur f ace
soi |l when conpared to off-site background levels. The surficial aquifer, however, is contam nated with

DNAPLs. Wth respect to renediating this site, the Arny focused on the risk of human exposure at Beach

Poi nt, especially through groundwater fromthe surficial aquifer. The human health risk assessnent clarified
that there are no routes of exposure to groundwater under current or likely future | and-use conditions, and
therefore, there is no human health risk associated with this contam nated groundwater. Contam nant transfer
fromthe Beach Point surficial aquifer is mtigated on the northwest side and the neck of the peninsula by

| ow conductivity silts, but groundwater discharges on the eastern and southeastern side at considerably
reduced concentrations into the Bush River. That is, dilution and other attenuation processes (e.g.,
advection, dispersion, sorption, etc.) appear to result in nontoxic concentrations in the surface waters.

For exanpl e, groundwater discharge fromthe Beach Point surficial aquifer is likely diffused over a
relatively large area, thus contributing to the dispersion of the contam nation prior to discharge into a

| arge volune of surface water. Finally, the US Arny Center for Health Pronbti on and Preventive Medicine
(on behal f of the Ofice of the Arny Surgeon Ceneral) stated that there is little environnental exposure at
Beach Point and they believe that human health is protected w thout any renedial action

Al t hough no exposure routes to groundwater exist at Beach Point, sone groundwater treatnent technol ogi es and
contai nnent options were evaluated in the FFS. For exanple, innovative groundwater treatmnment technol ogies
such as Utraviolet (UY) Oxidation and Air Stripping were considered but were screened out because of the
technical infeasibility of their applications at this site. That is, using current technology, it is not
technically feasible to restore the aquifer to Federal and State drinking water standards (i.e., MILs) by the



extraction and subsequent treatment of groundwater because the pool ed and residual DNAPL present in the
aquifer will continue to dissolve and rel ease contam nation. Further, it is technically infeasible to
sufficiently renove the DNAPL zone at this site. The Beach Point FFS also screened out In-Situ

Dehal ogenati on whi ch conbi nes the use of an inpermeable barrier such as sheet piling to divert the
groundwater to a perneable barrier containing iron filings. This process treats chlorinated organic
conmpounds in the groundwater; however, PCA has been shown to be difficult to treat with iron filings. Also,
the iron dechlorinates PCA to cis-1,2-DCE, which is also toxic (albeit less toxic than PCA). Moreover, the
use of contai nnent through enpl acenent of vertical barriers by thenselves or conbined with In-Situ

Dehal ogenation gives rise to several concerns. The potential exists for |eakage resulting fromthe
deformation and separation of the sheet piling as it is installed to a depth of 70 feet. |nproper placenent
of the barrier nmay result in the novenent of contam nated groundwater around or under the wall, as well as in
the inadvertent disruption and nobilization of the DNAPL mass resting on the confining |ayer.

Al though the FFS detailed the extreme technical difficulty associated with sone contai nnent options, the TI
Wi ver expands on this discussion (as requested by MDE) and includes eval uati on of nore contai nment options.
The TI Waiver was prepared according to USEPA guidelines, and is applicable to Beach Point because of the
technical inpracticability associated with renedi ating this DNAPL-contam nated aquifer to Federal or State
drinking water quality criteria or standards, which are ARARs. In addition, it was deened technically
infeasible to contain this DNAPL contam nation. The finalization of this docunent results in the waiving of
the requirenent to conply with Federal and State MCLs and the State groundwater policies that provide, anong
other things, that no waste is discharged into any State water without treatment or corrective action, and
that existing water pollution be abated or controll ed.

Li ke the FFS, the TI Waiver concludes that punping and treating woul d not provide |long-termrestorati on of
the groundwater due to the presence of the DNAPL zone. Therefore, clean-up to MCLs cannot be feasibly
acconpl i shed and the State groundwater policies will not be satisfied. Passive containment (e.g., a slurry
wal | and cap structure) of the DNAPL zone that acts as a source of the dissolved contam nant plune is not
feasi ble due to the presence of unexpl oded ordnance (UXO and the inability to clear such ordnance in the

of fshore regions of the DNAPL zone that underlay the Bush River. Active hydraulic contai nment of the DNAPL
zone is infeasible due to the presence of multiple preferential flow paths within the aquifer and the
cyclical tidal effects on the groundwater flow patterns. Furthernore, requisite hydraulic gradients necessary
to initiate novement (for containnent or renoval) of residual pool ed DNAPL cannot be created at this site.
Restoration of the dissolved plune in the aquifer is not technically practicable if the DNAPL zone cannot be
99% renoved or contai ned because the DNAPL zone will provide a continuous source of contam nants to the

pl une.

Based on the aforementioned infornation, the Arnmy and USEPA devel oped renedi al action objectives which
primarily focus on the contam nated groundwater fromthe surficial aquifer and which do not involve
groundwat er treatnment or containment. These objectives define a realistic managenent of risk and are
protective of human heal th and the environnent.

2.7.1 Description of the Alternatives

2.7.1.1 Aternative 1: No Action.
Under the No Action Alternative, no renedial action is undertaken to renedy the contani nated groundwater from
this Cass IIB aquifer. The No Action Alternative excludes all activities, including institutional controls

such as nonitoring and prohibitions on groundwater use. The timeframe for natural restoration is expected to
be wel|l over 100 years due to the DNAPL contam nation.

The No Action Alternative has no capital costs associated with it, since it does not require any
activities to be initiated. The site evaluation report, which sumarizes the results of the 5-year review,
wi |l cost approximately $40,000 per each review

2.7.1.2 Aternative 2: Institutional Controls.

Under the Institutional Controls Alternative, the general response actions to be inplenented include the
foll owi ng.

. Access Restrictions. Access restrictions to the Beach Point Test Site for ground surface
usage do not appear to be necessary. The Rl showed no surface soil contanination at
I evel s of concern. |In a fewlocations, very |low | evels of contaninants were found in the
deeper soil. This alternative would include the posting of signs prohibiting unauthorized
excavation, digging, and groundwater well installation. Authorization would then
require testing and nonitoring to ensure worker safety. The prohibition against
unaut hori zed groundwater well installation is inportant in order to mtigate the potential

risks of remobilizing any pool ed DNAPL as wel|l as exposing people to contan nated



gr oundwat er .

. Prohi bition of Goundwater Use. Goundwater fromthe surficial (dass |IIB) aquifer
beneath the Beach Point Test Site is significantly contanmi nated with DNAPLs. The use
of this groundwater would be prohibited for all purposes. Goundwater on the APG EA
site (which includes the Beach Point Test Site) currently is not used for drinking water,
and there are no plans for future use of the Beach Point surficial aquifer for this purpose
either. As previously described, the hydrogeol ogi cal conditions at Beach Point result in
a general lack of continuity of the surficial aquifer with any other aquifers; therefore,
contam nant transfer fromthis aquifer to another is naturally mtigated. Al site
restrictions, including the prohibition of groundwater use, would be inputted into APG s
GS, whichis utilized in the devel opnent of APGs Real Property Mster Plan. These
use restrictions/prohibitions would be incorporated into any real property documents
necessary for transferring ownership fromthe Arny, in the unlikely event that the Arny
sells this property. The real property documents woul d al so include a discussion of the
NPL status of this site, as well as a description of the groundwater and very limted soil
contamnation at this site. |In addition, the Director of DSHE will certify to USEPA on
an annual basis that there have been no violations of the prohibitions. If a violation has
occurred, a description of the violation and corrective actions to be taken will be
provi ded.

. Moni toring. Environmental nonitoring of the Bush River would be initiated in order to
ascertain whether increases in risk are occurring at this site. This programcould include
chem cal anal yses and bi oassessnments of surface water and sedi nent sanpl es; however,
the exact monitoring program (including nedia sanpled, target anal ytes, nunber of
sanpl es, frequency and |l ocation of sanpling, and deliverables) will be determ ned
during the workpl an devel opment phase and will be approved by USEPA and MDE pri or
to inplenentation.

Assum ng an annual nonitoring programinvol ving both surface water and sedi ment sanpling, the estimated costs
for Alternative 2 are as foll ows:

. Capital Costs: $2,025
. &M Cost s: $68, 640
. Estimated Present Worth (5% Di scount Rate for 30 years): $1, 055, 165.

Tables 8 and 9 detail the assunptions and net hodol ogy for estimating the construction and O%M costs
associated with the Institutional Controls Alternative. This cost estinate assunes that the nonitoring
programwi |l continue for 30 years; however, the duration of the nonitoring programwi |l be dictated by the
results of each required 5-year review

2.7.2 Summary of Conparative Analysis of Alternatives

The remedial alternatives presented in Section 2.7.1 were evaluated in accordance with the regul atory
requi renents of CERCLA using the nine criteria specified by USEPA as set forth in the NCP (see Table 10).
This section summarizes the rel ative performance of each renedial alternative with respect to these criteria.

2.7.2.1 Threshold Criteria.

. Overall Protection of Human Health and the Environment. Alternative 2, Institutional
Controls, offers mtigation of risks to humans associated with any potential future use of
the Beach Point Test Site. Specifically, the inplenentation of Alternative 2 involves the
prohibition of: groundwater use; unauthorized installation of groundwater wells; and
unaut hori zed soil excavation. Although the risk assessnent results do not indicate a risk
posed to human health and the environnent, uncertainties with respect to the
envi ronnent exist for some chem cal concentrations in the surface water. These
potential risks to the environment will be addressed in Alternative 2 through a
nonitoring programfor the Bush River. |In addition, inplenentation of Alternative 2
does not result in the creation of any pathways | eading to exposure to humans.

Alternative 1 (No Action) does not provide conplete |long-termprotection to public
heal th because it does not prohibit/restrict potential future excavation, groundwater well
instal |l ation, and use of the groundwater fromthe surficial aquifer.

. Conpl i ance with ARARs. Section 121(d) of CERCLA requires that renedial actions at
CERCLA sites at least attain legally applicable or relevant and appropri ate Federal and



State standards, requirenents, criteria, and limtations which are collectively referred to
as "ARARs," unl ess such ARARs are waived under CERCLA Section 121(d)(4).

Applicable requirenents are those cl ean-up standards, standards of control, or other
substantive requirements, criteria, or linmtations promul gated under Federa

environnental or State environmental law or facility siting laws that specifically address
hazar dous substances, pollutants, contam nants, remedial actions, |ocations, or other
circunstances at a CERCLA site. Relevant and appropriate requirements are those sane
requirenents that, while not directly applicable at a CERCLA site, address problens or
situations sufficiently simlar to those encountered that their use is well suited to the
particular site. Only those State standards that are identified in a tinely manner and are
nore stringent than Federal requirements may be relevant and appropriate. On-site

actions must conply with ARARs, but need conply only with the substantive parts of

those requirenents. By contrast, off-site actions nust conply with legally applicable
requi renents, including both the substantive and the adninistrative parts of those
requirenents.



TABLE 8. Estimated Capital Cost for the Sel ected Renedial

Strategy, Institutional Controls

I'tem No. Description Quantity Unit of Measure Unit Cost $ Item Cost $ Ref erence
1 Posting of signs 1 [ unp sum 1, 500 1, 500 Engi neer's estimte

Subt ot al estinmated construction cost 1, 500

Bi d contingency (15% 225

Scope contingency (20% 300

Total capital cost 2,025

Permtting and | egal (0% 0

Servi cing during construction (0% 0

Desi gn cost (0% 0

Total estimated capital cost 2,025



TABLE 9. Estinmated Annual O8M Cost for the Sel ected Renedi al
Strategy, Institutional Controls

Item No. Descri ption Quantity
1 Annual sanpling and anal ysis of 10
surface water
2 Annual sanpling and anal ysis of 10
sedi ment s
Subtotal of Itens 1 and 2 (Total Analytical Cost)
3 C sanpl es associated with all 40% of the total analytical cost
sanpl i ng
4 Annual reports to regul atory agencies 1
5 5-year eval uation required by EPA 0.2

Assume 1/5 of report charged each year
Subt ot al estimated annual O8M cost
Scope contingency (20%
Total estimated annual O&M cost

Item Costs $

12, 000
16, 000

28, 000
11, 200

10, 000
8, 000

57, 200
11, 440
68, 640



TABLE 10: USEPA EVALUATI ON CRI TERI A FOR REMEDI ATl ON ALTERNATI VES

Overall Protection of Human Heal th

and the Environnent addresses

whet her a cl ean-up net hod provides
adequat e protection to human heal th and
the environment and describes how risks
presented by each pathway are

el imnated, reduced, or controlled

t hrough treatnent, engineering controls,
or institutional controls.

Conpl i ance with ARARs addresses

whet her a clean-up nethod will neet al
applicable or relevant and appropriate
requirenents (Federal and State

envi ronnental requirenents).

Long- Term Ef f ecti veness and

Permanence is the ability of a clean-up
nethod to maintain reliable protection of
human heal th and the environnent over
tinme, after the action is conpleted.

Reduction of Toxicity, Mbility, or

Vol ume Through Treatnent is the
anticipated ability of a clean-up nethod
to reduce the toxicity, mobility, or

vol ume of the hazardous substances
present at the site through treatnent

5.

Short-Term Ef f ecti veness addresses the
period of time needed to conplete the
cl ean-up, and any adverse inpacts on
human heal th and the environnent that
may occur during the construction and
operation period.

Inpl enentability is the technical and
adm nistrative feasibility of a clean-up
met hod, including the availability of
material s and services required by the
met hod.

Cost includes the estimated capital and
operation and nai ntenance costs of each
cl ean-up net hod.

State Acceptance indi cates whether the
State of Maryland agrees with the
preferred cl ean-up method.

Conmmmuni ty Acceptance indicates

whet her public concerns are addressed
by the clean-up nethod, and whether the
comunity has a preference for a clean-
up method. Public comrent is an
important part of the final decision



Chemi cal - Speci fic ARARS. Because USEPA has determined that it is technically
inpracticable to renmedi ate and/or contain the DNAPL contam nation of the surficial
aqui fer, a Tl Wiiver has been issued for ARARs applicable to groundwater at this site.
Neither of the two alternatives will result in conpliance with all groundwater ARARs.
The groundwater ARARs to be waived are the Federal Safe Drinking Water Act MCLs

and MCLGs at 40 CFR 141.11-12, 141.50-51, and 141. 61-62, which are adopted by the
State of Maryland in COVAR 26. 04.01 Regul ati on of Water Supply, Sewage Di sposal,

and Solid Waste. Qher ARARs to be waived are State groundwater policies at

Annot at ed Code of Maryland, Title 9, Subtitle 3, Water Pollution Control, Sections 9-
302 and 9-322; and Annotated Code of Maryland, Title 4, Subtitle 4, Water Pollution
Control and Abatenent, Section 4-402. These groundwater policies: 1) prohibit waste
di scharge into any State waters without treatment or corrective action and 2) require the
abat enent and control of existing pollution.

Contanminants in the groundwater being discharged into the Bush River, as nodel ed, do

not cause exceedances of surface water quality criteria for both Alternatives 1 and 2;
therefore, conpliance with chemical-specific ARARs for the surface water would likely

be achieved for both alternatives. These ARARs are the water quality standards adopted
by the State of Maryland and approved by USEPA pursuant to 40 CFR Part 131 (Vater

Qual ity Standards) and pronul gated at COVAR 26.08.02.03-2. |In addition, the AWXC
publication from USEPA (1986) includes recommended nunerical water quality criteria

for some substances that are not included in the above-nmentioned State regul ations. The
AWX are also likely to be met at this site. These standards are To Be Consi dered

(TBO) requirenents and not ARARs.

Locati on-Specific ARARS. There are no location-specific ARARs for this site.

Action-Specific ARARs. Alternative 2 would have to conply with the follow ng

regul ations to ensure worker safety and the proper handling and di sposal of any
hazar dous waste generated during the inplenmentation of the monitoring program
Cccupational Safety and Health Adnministration (OSHA) regul ations at 29 CFR Part
1910 (Cccupational Safety and Heal th Standards) and 29 CFR Part 1926 (Safety and
Heal th Regul ations for Construction); and State of Maryland regulations at Title 26
(Environnent), Subtitle 13 (Disposal of Controlled Hazardous Substances), including:
COVAR 26.13.02 (ldentification and Listing of Hazardous Wastes); COMVAR 26. 13.03
(Standards Applicable to Generators of Hazardous Wastes); and COVAR 26. 13. 04
(Standards Applicable to Transporters of Hazardous Wastes). Al hazardous wastes
generated must be di sposed of at a Hazardous Waste D sposal Facility that neets the
requi renents of COMAR 26. 13.05 (Standards for Omers and Operators of Hazardous
Waste Treatnent, Storage, and Disposal Facilities).

2.7.2.2 Primary Balancing Criteria.

. Long- Term Ef fectiveness. In the long-term wth both alternatives, permanent
restoration woul d be achi eved through natural degradation and flushing of contam nants.
The timefrane for natural restoration is expected to be well over 100 years due to the
DNAPL cont am nati on.

The nmagnitude of the residual risk remaining fromthe untreated groundwater is expected
to be of the same order for the two alternatives. The adequacy and reliability of
institutional controls, which primarily are inposed to protect against exposure to the
ri sks posed by untreated chenmicals in groundwater, is considered high since the

nmanagi ng authority is the Arny and the site is expected to remain a part of APG EA

. Reduction of Toxicity, Mbility, and Volume. Neither Alternative 1 nor 2 reduces
toxicity, mobility, and vol ume because there is no treatnment associated with these
al ternatives.

. Short-Term Effectiveness. Alternative 1 does not require any activity; therefore, there
are no short-termadverse inpacts that nmay be posed during the inplenmentation period.
Any adverse short-termeffects associated with the inplenentation of Alternative 2 will
be mninized to the maxi mum extent practicable through the use of protective neasures.
For exanple, site workers tasked with installing signs and collecting surface water
and/ or sedinment sanples will utilize all appropriate safety clothing and enpl oy safe
wor k practices.

. Inpl emrentability. Alternative 1 takes no tinme to inplenent because no action is



required. Alternative 2 could be set for inplenentation within several weeks notice, and
could be conpleted within a nmonth after initiation of the required activities.

I npl ementability is high because the treatnment of the groundwater is not required and

use restrictions/prohibitions would be coordinated with personnel working at APG EA

Tinme will be needed for the coordination of the use restrictions/prohibitions and the
devel opnent of the Bush River nonitoring program

. Cost. The costs associated with Alternative 1 would be approximately $40,000 for the
preparation of a each required 5-year reviewreport. Alternative 2 has an estinated
construction cost of $2,025, estimated annual O&M costs of $68, 640, and esti mated
present-worth costs over 30 years (at a 5%discount rate) of $1,055,165. These
estimated O%M and present-worth costs are based on an assumed nonitoring program
i ncl uding 30 years of annual sanpling of sedinents and surface water.

2.7.2.3. Mdifying Criteria.

. St at e/ Support Agency Acceptance, MXE has not contested the TI Waiver, and thus has
acknowl edged the ability of the Arny and USEPA to waive ARARs for groundwater.
Consequently, the MDE has concurred with the sel ected renedy.

. Community Acceptance. Public input on the Institutional Controls Alternative has been
favorabl e and supportive. The public's comments are summari zed and di scussed in the
Responsi veness Sunmary (see Section 3.0 of this docunent).

2.7.3 The Sel ected Renedy

The selected renedy for the Beach Point Test Site is Alternative 2, Institutional Controls, because it best
satisfies the threshold criteria of Overall Protectiveness of Human Health and the Environment. Conpliance
with groundwat er ARARs is being waived due to the technical inpracticability of restoring this groundwater.
OQher criteria are also well satisfied by this Alternative.

I npl ementation of Institutional Controls would involve prohibition of groundwater use, the posting of signs

prohi biting unauthori zed groundwater well installation and soil excavation, and inputting these
restrictions/prohibitions into APGs @S which is utilized in the devel opnent of APGs Real Property Master
Plan. In addition, these restrictions/prohibitions would al so be incorporated into any real property

docunents necessary for transferring ownership fromthe Arny, in the unlikely event that the Arny sells this
property. The real property docunents woul d al so include a discussion of the NPL status of this site, as
well as a description of the groundwater and very limted soil contamnation at this site. The Director of
DSHE wi || certify to USEPA on an annual basis that there have been no violations of the prohibitions. |If a
viol ati on has occurred, a description of the violation and corrective actions to be taken will be provided.
These safeguards are necessary in order to prevent exposure risks associated wi th contam nated groundwater
and subsurface soils. This alternative also will include nonitoring of the Bush River to determ ne whether
significant increases in risk to the environnent are occurring at this site.

Alternative 2 provides a high | evel of overall long- and short-termprotection to human health and the
envi ronnent .

Al though Alternative 2 does not renove chemcals fromthe groundwater or soil, inplenentation of this
alternative achieves substantial risk reduction for potential human exposure by prohibiting groundwater use,
unaut hori zed groundwater well installation, and unauthorized soil excavation.

For Alternative 2, as is the case with Alternative 1, protection of the environnent is not an issue since
natural |y di schargi ng groundwater, as nodeling has shown, is not likely to cause water quality standards to
be exceeded or be toxic to benthic biota in the Bush River. Aternative 2 includes a nonitoring programin
order to ensure that risks to the environment are not increasing at this site.

Alternative 2 can be inplenmented quickly even though some tinme will be needed for coordination of the use
restrictions/prohibitions and the devel opment of a nmonitoring program The environnental program for
nonitoring the Bush River could be established in a reasonabl e period of tine.

The costs associated with the inplenmentation of Alternative 2 are estinmated to be $1, 055, 165. These costs
exceed those associated with Alternative 1; however, Alternative 2 will result in the mtigation of any
potential risks associated with future exposures to groundwater and/or soil. MDE concurs with the selection
of Alternative 2 as the renedy for this site. 1In addition, public input has been favorable and supporti ve.

2.7.4 The Statutory Determnations



The sel ected remedy discussed in Section 2.7.3 satisfies the requirenents under Section 121 of CERCLA for
protecting human health and the environnent, utilizing pernmanent solutions, and cost-effectiveness. The
other statutory requirenments for: 1) conplying with ARARs; 2) utilizing alternate treatment/resource
recovery technol ogi es to the maxi numextent practicable; and 3) using treatment to address the principal
threats at the site, could not be satisfied because of the technical inpractibility associated with
remedi ati ng and/or containing the DNAPL contam nation at this site.

2.7.4.1 Protection of Human Health and the Environment.
The selected renedy, Alternative 2, offers mtigation of risks to humans associated with any potential future

use of the Beach Point Test Site. Although the risk assessment results do not indicate an unacceptable
level of risk to human health and the environment, some uncertainties with respect to the environment exist

for some chem cal concentrations in the Bush River. These potential risks to the environment will be
addressed in Alternative 2 through a nmonitoring programof the Bush River. In addition, inplenentation of
Alternative 2 does not result in the creation of any pathways |eading to human exposure. Any adverse

short-termeffects associated with the inplenmentation of this alternative wll be mnimzed to the maxi mum
extent practicable through the use of protective neasures. For exanple, site workers tasked with installing
signs and/or collecting sanples for the nonitoring programw || utilize all appropriate safety clothing and
enpl oy safe work practices.

2.7.4.2 Conpliance with ARARs.

There are no | ocation-specific ARARs for the selected renmedy at this site because no site disturbances (of,
for exanple, the wetlands) will result frominplenentation of this renedy. The action-specific ARARs apply
because workers involved in the sign installation and the nonitoring programw |l need to conply with CSHA
standards as appropriate. |In addition, any sanples collected as part of the nonitoring programw |l need to
be di sposed of according to State RCRA requirenents in the event that these sanples are deened hazardous
waste. The action-specific ARARs that apply are listed and described in Table 11.

As previously discussed, Burton et al. (1994) found that surface water quality criteria likely will not be
exceeded in the Bush River as a result of groundwater fromthe surficial aquifer discharging into the Bush
River. Thus, the chemcal -specific ARARs listed in Table 12 for surface water will be net at this site. In
addition, these ARARs may have limted application in that they may be used as the standard agai nst which
anal ytical results fromthe nonitoring programw |l be conpared in order to assess conpliance.



TABLE 11: Action-Specific ARARs

ARARs St at us Requi r errent
OSHA- Cccupat i onal Safety and Health Appl i cabl e These regul ations specify general worker
St andar ds safety requirenents. Anong other things,
(29 CFR 1910) these regul ations specify the 8-hr tine-

wei ght ed average concentration for various
organi ¢ conpounds. Training requirements
for workers at hazardous waste operations
are specified in 29 CFR 1910. 120.

OSHA- Saf ety and Heal th Regul ations for Appl i cabl e This regul ation specifics the type of safety
Construction equi prent and procedures to be foll owed

(29 CFR 1926) during site renediation.

COVAR 26. 13. 02- 05 Appl i cabl e The State RCRA regul ations apply to the

generation, transport, storage, treatnent,
and di sposal of hazardous waste. CERCLA
specifically requires (in Section

104(c) (3)(B)) that hazardous substances
fromrenedi al actions be disposed at
facilities in conpliance with Subtitle C of
RCRA; COWVAR 26.13.05 stipulates the
requirenents for a Hazardous Waste

Di sposal Facility in Maryl and.



ARARs

COMAR 26- 08. 02. 03-2

TABLE 12:

Chemi cal - Speci fic ARARs for Surface Water

St at us

Appl i cabl e

Requi r errent

This State regul ati on specifies
the nunerical criteria for toxic
substances in surface waters.



In addition to the above-nentioned ARARs, the nunerical water quality criteria listed in the ANMX publication
(1986) also likely will be met for the surface waters at this site. The AWX publication presents
recommended nunerical water quality criteria for sone substances that are not listed in the above-nentioned
State regul ations. These criteria have not been pronul gated, so they are not ARARs but rather TBCs.

Wth respect to groundwater, not all of the chenical-specific ARARS will be net within a reasonabl e
timeframe; therefore, conpliance with groundwater ARARs is waived due to the technical inpracticability
associated with remedi ati ng and/ or containing the DNAPL contami nation at this site. That is, using current
technology, it is not technically feasible to restore the surficial aquifer at this site to MCLs by
extraction and treatnent because the DNAPL zone present in this aquifer cannot be 99% renoved. Unrenoved
DNAPL pool s, gl obules, and residual droplets serve as a continuing source for the dissolved phase. In
addi tion, contai nment options, including both active and passive containnent, were found to be technically
inmpracticable for a nunber of reasons (see Section 2.7 for a detailed discussion). Federal and State
groundwat er ARARs to be waived are as foll ows:

. Federal Safe Drinking Water Act regul ations applicable to drinking water supplies and
systens establishing MCLs and MCLGs (40 CFR 141.11-12, 141.50-51, and 141.61-62);

. Title 26, Subtitle 04, Regul ation of Water Supply, Sewage D sposal, and Solid Waste
(COVAR 26.04.01) - these State regul ations are based on the above-nentioned Federal
drinki ng water standards;

. Annot at ed Code of Maryland, Title 9, Subtitle 3, Water Pollution Control, Section 9-302;
. Annot at ed Code of Maryland, Title 9, Subtitle 3, Water Pollution Control, Section 9-322; and,
. Annot at ed Code of Maryland, Title 4, Subtitle 4, Water Pollution Control and

Abat enent, Section 4-402.

These aforenentioned citations of the Annotated Code of Maryland conprise the State's groundwater policies
of: 1) prohibiting discharge of waste into any State waters w thout treatnent or corrective action and 2)
abating and controlling existing pollution.

2.7.4.3 Cost-effectiveness.

The selected renedy is cost-effective because it has been determined to provide overall effectiveness
proportional to its costs (the estimated present-worth cost is $1,055,165). The selected remedy is nore
cost-effective than Alternative 1 (No Action) because the inplenentation of Alternative 2 results in the
mtigation of any potential risks associated with future human exposures to groundwater and/or soil. In
addition, inplenentation of Alternative 2 ensures the determ nation of any increases in risks to the
environnent at this site. Thus, the selected renedy provi des the best bal ance of features that offer overall
protection to hunman health and the environnent.

2.7.4.4 Wilization of Permanent Solutions and Alternative Treatment Technol ogies to the
Maxi mum Ext ent Practicabl e.

This remedy utilizes permanent solutions as currently available to the maxi mumextent practicable for this
site. However, because treatment of the DNAPL contami nation was not found to be technically practicable,
this remedy does not satisfy the statutory preference for utilizing alternative treatnment or resource
recovery technol ogi es to the nmaxi numextent practicable. Specifically, innovative groundwater treatnent

t echnol ogi es such as W Oxidation and Air Stripping were considered in the FFS but were screened out because
MCLs cannot be net if the DNAPL zone cannot be 99%renoved. Further, it is technically infeasible to renove
the DNAPL source at this site. The Beach Point FFS al so screened out In-Situ Dehal ogenati on whi ch conbi nes
the use of an inpermeable barrier such as sheet piling to divert the groundwater to a perneable barrier
containing iron filings. This process treats chlorinated organic conpounds in the groundwater; however, PCA
has been shown to be difficult to treat with iron filings. Al so, the iron dechlorinates PCA to cis-1, 2- DCE
which is also toxic (albeit less toxic than PCA). Mreover, the potential exists for | eakage which results
fromthe deformati on and separation of the sheet piling as it is installed to a depth of 70 feet. | nproper
pl acenent of the barrier may result in the novenment of contam nated groundwater around or under the wall, as
well as in the inadvertent disruption and nobilization of the DNAPL nmass resting on the confining |ayer

2.7.4.5 Preference for Treatment as a Principal El enent.
The selected remedy for this site does not satisfy the CERCLA requirenent for utilizing treatment as a

principal element. The aforenentioned justification for technical inpracticability as discussed in Section
2.7.4.4 clarifies why this preference is not net at this site.



2.8 SUWARY COF PERFCRVANCE STANDARDS

. At | east one sign will be posted at the Beach Point Test Site which will state the
prohi bition of unauthorized excavation and unaut horized groundwater well installation.
The exact nunber of, |ocation of, and wording for the signs will be determ ned during
t he wor kpl an devel opnent phase and will be approved by USEPA and MDE prior to
i npl erent at i on.

. A prohibition on all groundwater uses will be inposed. Al site restrictions will be
inputted into APGs @S, which is utilized in the devel opnent of APG s Real Property
Master Plan. Al use restrictions/prohibitions will be incorporated into any real property
docunents necessary for transferring ownership fromthe Arny, in the unlikely event
that the Arny sells this property. The real property docunents would al so include a
di scussion of the NPL status of this site, as well as a description of the groundwater and

very limted soil contam nation at this site. In addition, the Director of DSHE w ||
certify to USEPA on an annual basis that there have been no violations of the
prohibitions. |[If a violation has occurred, a description of the violation and corrective

actions to be taken will be provided.

. A rmonitoring plan for the Bush Rver will be devel oped and inpl emented, and will
i ncl ude the sanpling and anal yses of affected nedia, such as sedinents and surface
water. Anal yses could include both chenical analyses as well as bi oassessnents;
however, the specifies of the monitoring program (i.e., nedia sanpled, target analytes,
nunber of sanples, frequency and | ocation of sanpling, and deliverables) wll be
determ ned during the workpl an devel opnent phase and will be approved by USEPA
and MDE prior to inplenentation.

. A 5-year review wi |l be conducted in order to evaluate continuing protectiveness of
human health and the environnent. Each required 5-year reviewwill culnminate in the
preparation of a report. Specifically, the effectiveness of the selected renedy will be
reviewed, and a determination will be nade as to whether adverse changes in risk have
occurred at this site. Determnation of increases in risk will involve an in-depth
eval uation of the nmonitoring data. At that point in tinme, the 5-year review report may
recomrend the continuation of the nmonitoring programfor another 5 years (until the
next review), a continuation of the nonitoring programw th changes in the protocol, or a
cessation of the nonitoring program |In addition, the effectiveness of the signs and use
restrictions will be evaluated and changes may be recommended at that time.

3.0 THE RESPONSI VENESS SUWARY

The final conponent of the ROD is the Responsiveness Summary. The purpose of the Responsiveness Summary is
to provide a summary of the public's coments, concerns, and questions about the groundwater at APG s Beach
Point Test Site and the Arny's responses to these concerns.

During the public comrent period, witten coments were received by APG

APG held a public neeting on May 20, 1997 to fornally present the Proposed Plan and to answer questions and
receive comments. The transcript of this neeting is part of the admnistrative record for the site. Al
comrent s and concerns summari zed bel ow have been considered by the Arnmy and USEPA in sel ecting the final

cl ean-up renedy for the Beach Point Test Site.

Thi s responsi veness sunmary is divided into the foll owi ng sections:

Overvi ew.

Background on community invol venent.

Surmmary of comments received during the public comrent period and APG s responses.
Sanpl e newspaper notice announcing the public comrent period and the public

neeti ng.

A WN P

3.1 OVERVIEW

At the tine of the public comment period, the Arny had endorsed a preferred alternative for the clean-up of
the groundwater at the Beach Point Site. APG proposed: 1) prohibitions on groundwater use and unauthorized
excavation and 2) nonitoring of the Bush R ver surface water and sedi nents. USEPA concurred with the
preferred alternative, and MDE stated that it would finalize its position after review ng public coments.
The State's final position is as follows: ME has not contested the TI Waiver, and thus has acknow edged the



ability of the Arny and USEPA to waive ARARs for groundwater. Consequently, the MDE has concurred with the
sel ected renedy. Wth the exception of one comrent, public input on the preferred alternative has been
favorabl e and supporti ve.

3.2 BACKGROUND ON COMMUNI TY | NVOLVEMENT

G tizens' involvenent in the Beach Point Site has enconpassed nunerous discussions at Restoration Advisory
Board (RAB) neetings (formerly Technical Review Commttee (TRC) neetings) and comrents by the APG Superfund
Ctizens Coalition (APGSCC). APGSCC is the recipient of two Technical Assistance Gants fromUSEPA. 1In a
recent RAB neeting, a citizen questioned whether APG had thoroughly investigated all avail able technol ogi es
for remediating this site. He was assured that a thorough eval uati on was conducted, and that this site is
technically infeasible to clean- up.

APGSCC rai sed several concerns prior to the finalization of the Proposed Plan. These issues prinarily
focused on the overall readability of the Proposed Plan, MDE s nonconcurrence at that tine on the preferred
alternative, and the BLRA. These concerns either were addressed in a witten response to APGSCC and/ or
through editorial changes to the Proposed Pl an.

APG has nmi ntai ned an active public involvenent and i nfornmati omprogram H ghlights of the comunity's
invol venent with respect to this site and APG s activities during the last two years are as foll ows:

. APG began di scussi ng possi bl e clean-up nethods for the Beach Point Test Site at TRC
nmeetings in January 1993. Dates of other TRC RAB neeti ngs where APG presented
information on the Beach Point Site are May 1995, Novenber 1995, April 1996, and February 1997.

. APG rel eased the Proposed Plan for the Beach Point Site for public comment on May 7.
Copi es were available to the public at APGs information repositories at the Aberdeen and
Edgewood Branches of the Harford County Library, and the MIler Library at Washi ngton
Col | ege in Chestertown, Maryland.

. A 45-day public coment period on the Proposed Plan ran from My 7 to June 20.

. APG i ssued a press release to APG s nedia |ist which announced the availability of the
Proposed Pl an, the dates of the public comment period, and the date and tine of the public
neeting. In addition, a story appeared in the APG News.

. APG pl aced newspaper advertisenents announci ng the public comrent period and neeting

in The Aegis, the Cecil Wig, The Avenue, and the Kent County News.

. APG prepared and published a fact sheet on the Proposed Plan. APG nuiled copies of this
fact sheet to over 2,590 citizens and the elected officials on its Installation Restoration
Programnmailing list. The fact sheet included a formwhich citizens could use to send APG
their comments.

. On May 20, APG held a public nmeeting at the Edgewood Senior Center in Edgewood,
Maryl and. Representatives of the Arny, USEPA, and the MDE presented infornation on
the site and their respective positions on the proposed cl ean-up alternatives.

3.3 SUWMVARY OF COWMENTS RECEI VED DURI NG THE PUBLI C COMVENT PER OD AND AGENCY RESPONSES

Comment s rai sed during the Beach Point public comment period on the FFS and the Proposed Plan are summari zed
bel ow. The comments are categorized by source.

COMMENTS FROM QUESTI ONNAI RE | NCLUDED W TH FACT SHEET
As part of its fact sheet on the Proposed Plan, APG included a questionnaire that residents could return with
their comrents. APG received 7 conpleted returns, and copi es of them have been placed in APG s

adm nistrative record. Responses on the conpleted returns were:

6 Agree with Proposed Plan - No Witten Commrent Provided
1 Di sagrees with Proposed Pl an
0 Have no preference.

The commrenter who di sagreed with the Proposed Plan is an Edgewood resident, and this coment is summarized
and di scussed as fol |l ows.

Comment 1: Both Alternatives 1 and 2 seemquite simlar. Selecting Alternative 2 (institutional Controls)



for this site results in ignoring the problemand trying to prevent the use of contam nated resources.

Response: APG understands this citizen's concern with respect to not selecting a renedy that incorporates
pump and treat and/or containment technologies at this site. APG conducted a thorough eval uation of
treatment and contai nnent technol ogies for the FFS. The TI \Wiver summarizes additional investigations
into contai nment options (see Appendix J of the FFS). The specific conditions of this site result in the
technical inpracticability of renediating this site to all groundwater standards, as well as effectively
containing the DNAPL zone. That is, current technol ogy does not offer a solution for renediating this site

and/ or contai ning the DNAPL zone because a significant anmount of pool ed DNAPL contam nati on exists 70 feet
fromthe ground surface and nost |ikely undenmeath the Bush River. Technical problens posed include:
removi ng the DNAPL zone to a 99%l evel; clearing UXO fromthe Bush Rver in an attenpt to institute

contai nnent neasures; nultiple preferential flow paths within the aquifer; and cyclical tidal effects on
groundwater flow patterns. After finalization of the ROD, a 5-year review wi || be conducted which will

eval uate continuing protectiveness of human health and the environment. Specifically, the effectiveness of
the selected remedy will be reviewed, and a deternmination will be nmade as to whet her adverse changes in risk
have occurred at this site.

COWENTS FROM RAB MEMBERS

As part of its efforts to involve the public in decisions as early as possible, APG provided RAB nmenbers with
drafts of the Proposed Plan. One nenber provided comment to APG and concurred with the preferred alternative
of Institutional Controls. Another nenber commented on the Final FFS and stated that he concurred with the
sel ection of Institutional Controls as the "nobst appropriate neasure to inplenment until further technol ogical
advances" would allow for conpliance with MCLs. Fol |l owi ng revi ew of the Final Proposed Pl an, the RAB
representative fromthe Baltinore County Departnent of Environnental Protection and Resource Managenent
stated that he agreed with "the proposed alternative to prohibit excavations and i npose groundwater use
restrictions in the Canal Oreek Study Area." These comments have been placed in APG s adm nistrative record.

COMMENTS AT MAY 20, 1997 PUBLI C MEETI NG
No oral or witten coments were presented at the May 20 public neeting on the Proposed Plan. A full
transcript of the nmeeting is part of APG s administrative record.

COMMENTS FROM APGSCC

I'n August 1996, APGSCC subnmitted comments on a working draft of the Beach Point Proposed Plan. As previously
stated, APGSCC s comments primarily focused on the overall readability of the Proposed Plan, MXE s
nonconcurrence at that tinme on the preferred alternative, and various clarifications on techniques and

nmet hodol ogi es enpl oyed in the devel opnent of the BLRA. These comments, as well as APGs witten response to
them have been placed in the administrative record.

COMMENTS FROM MARYLAND DEPARTMENT OF THE ENVI RONMENT

During the public comrent period, MDE submitted one mnor editorial comrent on the Proposed Plan. MDE al so
submitted two comments on the Tl Waiver. These comments have been placed in APG s admi nistrative record.

Comrent 1: On page 16, first colum, and first line of the Proposed Plan, MDE requested a change to the
title of Subtitle 4. The title of Subtitle 4 is "Water Pollution Control and Abaterment” rather than "Water
Pol lution Control and Containnment” as stated in the Proposed Pl an.

Response: APG will provide an errata to the Beach Point Test Site Final Proposed Plan which reflects this
change.

Comment 2: MDE noted that the surficial aquifer at the Beach Point Test Site was assigned a Jass IIB
desi gnation, and therefore is a potential source of usable groundwater. Page J-88, Section 3.4 of the TI
Wi ver shoul d be anended to reflect this information.

Response: APG recogni zes that the followi ng statement in Section 3.4 of the TI Waiver is not correct: "The
aquifer unit at the site is not a potential source of drinking water..." APG acknow edges MDE' s position on
classifying this groundwater resource as a ass |IB potential drinking water source; however, the TI \Wiver
correctly states that this groundwater resource woul d require significant anounts of treatment prior to use
as drinking water (even if it were not contaminated with DNAPLsS). |In addition, the amount of water that can
be obtained fromthe aquifer is low Corrected |language will be included in an errata to the Final Beach
Poi nt Test Site FFS Technical Inpracticability Eval uation.

Comrent 3: MDE requests that Title 9, Subtitle 3, Section 9-322 be added to the list of Annotated Code
of Maryland citations presented in Section 4-1 on page J-109 of the TI Waiver. This citation, along with
Title 4, Subtitle 4, Section 4-402 and Title 9, Subtitle 3, Section 9-302 conprise the State's groundwater



policy.

Response: APG included Title 9, Subtitle 3, Section 9-322 as an ARAR to be waived in the Final Proposed
Plan for this site, but the TI Wiver was finalized prior to the decision to waive this ARAR An effata to
the Final Beach Point Test Site FFS Technical Inpracticability Evaluation will reflect the addition of this
citation (Title 9, Subtitle 3, Section 9-322) to the list of citations which the conprise State's groundwater

policy.
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5.0 LIST CF ACRONYM5

APG - Aberdeen Proving G ound

APGSCC - Aberdeen Proving G ound
Superfund Citizen's Coalition

ARAR - Applicable or Relevant and
Appropri ate Requi renent

AWX - Anbient Water Quality Oriteria

BGS - Bel ow Ground Surface

BLRA - Baseline Ri sk Assessnent

CERCLA - Conprehensive Environmental
Response, Conpensation, and Liability
Act

CFR - Code of Federal Regul ations

COVAR - Code of Maryl and Regul ation

COPC - Chenical of Potential Concern

CSF - Cancer Slope Factor

DCE - D chl or oet hene

DERP - Defense Environnental Restoration
Program

DNAPL - Dense Non-aqueous Phase Liquid

DSHE - Directorate of Safety, Health and
Envi r onnent

EA - Edgewood Area

EEQ - Environnmental Effects Quotient

ERA - Ecol ogi cal R sk Assessnent

ER-M - Effects Range- Medi an

FFS - Focused Feasibility Study

G S - Ceographical Information System

HCDD - Hexachl or odi benzodi oxi n

H - Hazard | ndex

HQ - Hazard Quoti ent

MCL - Maxi mum Cont am nant Level

MCLG - Maxi mum Cont am nant Level Coal

MDE - Maryl and Departnent of the
Envi r onnent

NCP - National G| and Hazardous Substances
Pol | uti on Contingency Pl an

NEPA - National Environmental Policy Act

NPL - National Priorities List

8M - Operation and Mi nt enance

OCDD - Cctochl or odi benzodi oxi n

CSHA - Cccupational Safety and Health
Adm ni stration

PAH - Pol ynucl ear Aromatic Hydrocarbon

PCA - Tetrachl or oet hane

PCB - Pol ychl orinated bi phenyl

PCE - Tetrachl oroet hene

ppb - parts per billion

ppm - parts per nillion

RA - R sk Assessnent

RAB - Restoration Advi sory Board

RBC - R sk-Based Concentration

RCRA - Resource Conservation and Recovery
Act

RFA - RCRA Facility Assessnent

RfD - Reference Dose

R - Renedial Investigation

RVE - Reasonabl e Maxi mum Exposure

ROD - Record of Decision

SARA - Superfund Amendnents and

Reaut hori zati on Act

SVCC - Sem -volatile Organi ¢ Conpound

SWWU - Solid Waste Managenent Unit

TBC - To Be Consi dered

TCA - Trichl oroet hane

TCE - Trichl oroet hene

Tl - Technical Inpracticability

TNT - Trinitrotol uene

TRC - Techni cal Review Committee

TRV - Toxicity Reference Val ue

USAEC - U S. Arny Environnental Center

USAEHA - U. S. Arny Environmental Health
Agency

USEPA - U.S. Environmental Protection
Agency

USGS - U. S. Geol ogi cal Survey

UST - Underground Storage Tank

W - Utraviolet

UXO - Unexpl oded Ordnance

VOC - Vol atile O ganic Conpound



