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DECLARATI ON FCR THE RECORD OF DEC SI ON
DECI SI ON SUMVARY

SI TE NAME AND LOCATI ON
Wat son Creek, O Field Area, Edgewood Area, U S. Arny Aberdeen Proving G ound, Mryland.
STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected action for the Watson Creek sediment, which is Operable Unit 3
(OU3) of the OField Study Area at Aberdeen Proving Gound, MD. The selected action was chosen in accordance
with the requirements of the Conprehensive Environnmental Response, Conpensation, and Liability Act of 1980
(CERCLA), as anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal
Regul ati ons (CFR) 300.430. This decision docunent explains the factual basis for selecting the remedy for
QU3 and the rationale for the final decision. The information supporting this remedial action decision is
contained in the Adm nistrative Record for this site.

The State of Maryland Departnent of the Environment (MDE) concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by inplenenting the
response actions selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernment to public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This operable unit (QU) is the third of four that are planned for the site. The first operable unit (QUl)
addresses the contam nated groundwater enmanating fromdd OField. The renedy for QUl, the OField

G oundwater Treatnent Facility (GMF), is in the operational stage. The second operable unit (QOU2)
addresses the Od OField Source Area. The remedy for QU2, the Perneable Infiltration Unit (PIU), is
currently under construction. The fourth operable unit (OUWM) consists of the source area and groundwater at
New O Field. Studies are presently underway to evaluate the risks associated with OU/4.

This ROD has been devel oped for QU3 of the OField area. The |evels of contanmination in the Watson Creek
sedinent are not a threat to hunan health. However, |ocalized areas nay exi st where the levels of

contami nants could potentially adversely affect benthic communities. This renedy addresses the reduction in
adverse effects to benthic communities by limting disturbance of the sedi nent which coul d occur t hr ough
future use and devel opnent of the affected area.

The maj or conponents of the sel ected renedy include:

. Institutional restrictions and mai ntenance of existing physical security neasures;
. Prevention of devel opnent and di sturbance of the site;
. Provision of information for workers and the public concerning the risks present at

the site; and
. Long-termmonitoring of site conditions.

The remedy specified herein will be one conponent of the overall remedy for the O Field area. This action
will be consistent with any current or planned future renedial actions for the site to the extent
practicabl e.

STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or rel evant and appropriate for this action, and is cost-
effective. This action utilizes permanent solutions and alternative treatnment technol ogies, to the nmaxi mum
extent practicable for this site. However, because treatment of the principal threats of the site was not
found to be practicable, this remedy does not satisfy the statutory preference for treatnent as a principal
el ement .



Because this remedy will result in hazardous substances remaining on site, a review wll be conducted within
five years after commencenent of the long-termnonitoring plan to ensure that the renedy continues to provide
adequat e protection of human health and the environment.
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1.0 SI TE NAME, LOCATI QN, AND DESCRI PTI ON

The U.S. Arny Aberdeen Proving Gound (APG is a 72,516-acre (39,882-acre land area) installation located in
southern Harford County and northeastern Baltinore County, Maryland, on the western shore of the upper
Chesapeake Bay (Figure 1-1). 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
Gty of Aberdeen and the towns of Edgewood, Joppatowne, Magnolia, and Perryman. APGis divided into two areas
by the Bush River: the Edgewood Area of APGlies to the west and the Aberdeen Area lies to the east.

Wat son Creek is a 60-acre estuarine water body, located in the OField Study Area on the GQunpowder Neck
peninsula in the Edgewood Area of APG It is bordered on the south and west by O Field, on the north and
east by MField, and discharges to the northwest into the GQunpowder River. The |ocation of Watson Creek is
shown on Figure 1-1. Watson Creek receives both surface water runoff and groundwater discharge from O Field.
The Watson Creek watershed drains into the Gunpowder River, which in turn drains into the Chesapeake Bay.
Surface water exchange between Watson Creek and the Gunpowder River is restricted to a narrow cul vert under
Wat son Creek Road. This culvert restricts tidal flushing of the creek (U S. Arny Environnental Hygiene
Agency [ USAEHA], 1977).

Wat son Creek provides an aquatic habitat for a variety of freshwater and estuarine aquatic life. Freshwater
and estuarine fish that have been caught in Watson Creek include | argenouth bass (M cropterus sal noi des),

bl ack crappi e (Ponoxi s nigromacul atus), carp (Cyprinus carpio), white perch (Mrone anericana), striped bass
(Morone saxatilis), catfish (lctalurus spp.), yellow perch (Perca flavenscens), eels (Anguila rostrata), and
Atlantic silverside (Menidia nenidia) (ICF KE, 1995). Oher fish species that may be present year round or

seasonal ly in Watson Creek include various species of herring (Al osa spp., Anchoa mtchilli, Brevoortia
tyrannus), black drum (Pogoni as croms), bluefish (Pomatonus saltatrix), croaker (M cropogoni as undul atus),
and mumm chog (Fundul us heteroclitis). Invertebrates identified in Watson Creek sedi nents include

pol ychaet es, isopods, anphi pods, and chironom ds. Sedi nent -dwel | i ng organi sns in Watson Creek are

representative of typical tidal fresh water to low rmesohaline (Holland et al. 1989), including worns,
anphi pods, and isopods. Various factors such as seasonal tenperature fluctuations, restricted tidal
flushing, high organic loading, and salinity (ranging from0.5 to 10 parts per trillion) may have an inpact
on the abundance of organisms in Watson Creek. In addi ti on, the dans at Watson Creek which were
constructed to enlarge the water surface area for wildlife have "altered the natural habitat, greatly
reducing the innate ability of the creek-estuary systens to mai ntain conditions favorable for a bal anced
and health ecosystem..." (USAEHA, 1977).

The topography of the area surroundi ng Watson Creek is generally flat, with | and-surface el evati ons rangi ng
fromsea level to approxinmately 19 feet above mean sea level. Marshy areas surround Watson Creek on all
sides and are especially prevalent in the area i mediately south of Watson Creek. Marshes within this area
are characteristically dense and are |argely covered by Phragnites, a reed-1ike plant which produces a very
dense root mat.

The O Field area contains two (2) identified disposal areas and one (1) suspected disposal area (Figure 1-2).
The northern disposal area, designated as dd OField, is a strictly controlled, contan nated area.
Contamination at dd OField is currently being renediated by the Goundwater Treatnent Facility (GMF) and
Permeabl e Infiltration Unit (PIU) interimactions. Further restrictions to on-site access are currently
being inplemented. Ad OFeld is |ocated adjacent to Watson Creek and east of Watson Creek Road. The
second identified disposal area, New OField, is |ocated south of Od OField and east of Watson O eek Road.
New O Field was used from 1950 to the late 1970s as a destruction, disposal, and training area. The suspected
di sposal area, known as the "Pit Site," is on the west side of Watson Creek Road near the Qunpowder River.
AOd OField and the Pit Site were reportedly used fromthe late 1930s to m d-1950s as di sposal areas.

The residential areas closest to Od OField lie approximately 2.7 mles north (on-post mlitary housing
within the Edgewood Area of APG, 3 miles to the west (Graces Quarters, Maryland), and 4.5 mles to the
nort h- nort hwest (Edgewood, Maryland, and Joppatowne, Maryland). |In addition, Kent County, Maryland, lies 6
mles east of Ad OField.

<I MG SRC 97091C
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2.0 SI TE H STORY AND ENFCRCEMENT ACTI VI TI ES

APG was established in 1917 as the Ordnance Proving Ground and was designated a formal military Post in 1919.
Testing of ammunition and ot her equi prent and operation of training schools began at APGin 1918. Between
this time and the onset of Wrld War ||, activities at APG included research and devel opnent and
large-scale testing of a wide variety of munitions, weapons, and other equipnent. Immediately prior to and
during World War 11, the pace of testing increased greatly. During the war, personnel strength at APG



exceeded 30,000. Simlar but smaller-scale increases in devel opnent and testing activities were experienced
during the Korean and Vi et nam conflicts.

APG s primary mssion continues to be the testing and devel opment of weapons, nunitions, vehicles, and a wide
variety of support equiprment. Chemical warfare research, devel opment, and related activities have occurred
within the Edgewood Area. Specific activities at Edgewood have included | aboratory research, field testing
of chemical nunitions, pilot-scale manufacturing, and production-scal e chem cal agent manuf act uri ng.

Many areas of the Qunpowder Neck of the Edgewood Area have been used as inpact areas for the testing of
ordnance; as such, there is the potential for encountering unexpl oded ordnance (UXO and/or intact or |eaking
liquid-filled rounds which remain fromtesting. D sposal and testing activities have al so taken place in
areas along the Gunpowder Neck. O Field and J-Field were the najor disposal areas (the disposal hi story of
OFieldis discussed in nore detail below). Currently, testing of conbat tracked vehicles occurs at HField
(to the south of O Field) and testing of obscurants (e.g., snoke screens) takes place at MField (inmrediately
northeast of Watson Creek).

2.1 H STORY OF QLD O FI ELD
Periodi c disposal of waste naterials at the OField area began before Wrld War 11; the first documented use

of dd OField occurred in May 1941 (Yon et al., 1978), although other records suggest that disposal
activities occurred as early as the late 1930s. D sposal consisted of placing materials in excavated

trenches and then covering the trenches with soil. Records indicate that some of the burial trenches were
100 yards long, 10 feet deep, and 10 feet w de; however, nost known trenches are nuch shorter. The
exi stence of 35 trenches is docunmented in historical records (Yon et al., 1978). However, inspection of

survey notes and historical aerial photographs reveals that the trenches and pits are not distinct. As

di sposal activities continued, trenches were created which appear to overlay and intersect other trenches.
Because of this, the total nunber of trenches and their |ocations are not known. The last pit used for

di sposal of materials within Ad OField was closed in June 1953.

During the period of 1941 to 1949, tons of chenical -fill ed/expl osive-|oaded nunitions, contam nated pl ant
equi pnent, pipes, and tanks were buried or placed on the ground surface in the area of Ad OField.
Interviewed personnel stated that the area contained 55-gallon druns of nustard and lewisite (L); itens
filled with chloroacet ophenone (CN), chl oroacetophenone in chloroform (CNS), and adansite (DM ; mnunitions
cont ai ni ng expl osi ve charge; and nunitions filled with white phosphorus (WP) and other chenmical warfare

materiel (CWY.

During August 1946, the unl oadi ng and decontani nation operations of the SS Francis L. Lee, a Liberty ship
containing nmustard-filled German nunitions captured during Wrld War |l, were conducted at Edgewood Arsenal.
The ship was anchored in the eastern channel of the Chesapeake Bay between Wrton Point and Stoops Point.
The material was then | oaded onto barges and towed up the Bush River to the Edgewood dock. Contani nated
enpty Gernman bonbs (fornerly nustard-filled), contam nated wood, and dunnage were placed at dd OField for
di sposal .

In June 1949, a spontaneous ignition occurred in one of the disposal pits at dd OField where a |l arge

vari ety of chemcal-filled/explosive-loaded nmunitions had been buried. As a result of this explosion, a
broad area was contam nated with CAW and unexpl oded ordnance was di spersed around the area. |nmediately
after this incident, an inspection was conducted by the Armed Services Explosive Safety Board. A directive
was issued calling for a thorough cleanup of the contam nated area. |In Novenber 1949, the responsibility for
the disposal and cl eanup operations at Od OField was given to the Conmand of the Technical Escort

Det achnent at Edgewood Arsenal .

2.2 CLEANUP ACTIVITIES AT OLD O FI ELD

2.2.1 LTC Dean Dickey's Affidavit

The main source of information concerning early cleanup activities at dd OField is a testinonial pr epar ed
by Li eutenant Col onel (LTC) Dean Dickey (Yon et al., 1978), who was O ficer-in-Charge of cleanup at dd

O Field, and who later returned to the Edgewood Area as Commander of the U S. Arny Techni cal Escort Unit
(TEY).

Bet ween Septenber 1949, and the early 1950s, LTC Dickey's team perfornmed a surface sweep and clearance of Ad
O Field. The follow ng activities were perforned:

. Fuses, bursters, and boosters were gathered, placed in druns, and detonated. The handling
of itens and druns in AOd OField was sl owed down by the quantity of WP in the ground,
whi ch ignites and burn when exposed to air.



. Several hundred druns, nustard-filled rounds (including Gernman nustard-filled 250-kg and
500-kg rounds), and tear gas-filled rounds were recovered fromthe surface of Ad O Field.
The nustard-filled rounds and WP rounds were destroyed by placing themin a pit with
| unber and napal m and bur ni ng.

. Add OField was al so used for the destruction of |eaking nmustard and | ewi site one-ton
containers. The agent was destroyed by pouring it into flat steel pans and igniting it in the
presence of line.

. During the recovery activities, the surface of Od O Field was decontam nated by pouring
Decont ani nati ng Agent Non- Corrosive (DANC, which contains approxinately 95%1, 1, 2, 2-
tetrachl oroethane) and lime (cal ciumhydroxide) on the field. Approximately 1,000 barrels of
DANC were used. Contami nated soil was then scooped up and put on top of Ad O Field.
The trees were decontam nated by placing 2,4,6-trinitrotoluene (2,4,6-TNI) under cans of
I'ime and detonating the cans to spread the line. The reaction of lime with the agent in the
trees caused the leaves and trees to ignite and burn.

. The dd OField pits and their contents were then burned. Hundreds of gallons of fuel oil
were punped into the pits. The entire field was then sprayed with fuel oil. Tinme fuses were
placed in the pits. The pits and the entire area burned for two days, and numerous
expl osions occurred. The date for this phase of the cleanup is not given, but is presuned to
have occurred during the early 1950s.

. During these cleanup activities, a nunber of unplanned detonati ons occurred. These
expl osions resulted in the release of nustard to the surface of dd OField and the
surroundi ng trees and surface water bodies.

O her portions of LTC Dickey's affidavit indicate that, although a large quantity of disposed materials
have been recovered fromthe surface of Od OField and sone of the pits, a much larger quantity of
muni tions, bulk containers, and other itens remain buried at the site.

2.2.2 US Any TEU Surface Sweeps of Ad OField

Fromthe late 1960s to the early 1970s, the U S. Arny TEU perfornmed surface sweeps of the area. A nunber of
suspect CWMfilled rounds were recovered fromQAd OField, tenporarily stored in Conex containers at Add
O Field, and then transported and stored in the storage bunkers at N-Field.

2.3 H STORY OF NEW O FI ELD

Records indicate that in Decenber 1950, the survey and | ayout of the second disposal area w thin the boundary
of the-O-Field area was acconplished. This area is south of Od OField and east of Watson Creek Road, and
is defined as the New O Field disposal area. Yon and others (1978) reported that 9 pits at New O Field were
used for disposal operations from 1950 to 1961. The disposed naterial is reported to have included

expl osives; acids; animal carcasses; research | aboratory sanples of ethyl s-dinmethyl am no ethyl

net hyl - phophonot hiol ate (VX), Sarin (GB), and inpregnate; nustard and WP-filled shells; ortho-

chl orobenzyl i denemal onitrile (CS), DM and CN. The pits were 20 feet wide and ranged in length from40 to
100 feet. The depth of the pits is not known, but is probably sinilar to the depth of pits at dd OField
(maxi num depth of at |least 12 feet)(U.S. Ceol ogical Survey [USGS], 1991). In later years, until disposal
ended in the late 1970s, the primary activity at New O Field was destruction of materials by burning (USGS,
1991). This nost likely included burning of wastes containing chlorinated solvents (Neneth, 1989).

An accidental ignition of one disposal pit was reported in New O Field in August 1961. The report
describing this incident states that the pit contained 55-gallon druns of acid on dunnage; one 300-gallon
tank contam nated with nustard; |aboratory sanples and waste nmaterial consisting of VX, GB, phosgene (CQ,
and nunerous bottles of niscellaneous |aboratory chenicals, GB-contam nated pipe; and 3-qui nuclidinyl
benzilate (BZ) contaminated rags. The ignition of the pit was reported as being caused by an unknown

| aboratory chenical after a brief but heavy rain shower.

2.4 PREVI QUS | NVESTI GATI ONS
This section summari zes the results of past environnental studies focusing on Watson Creek.
2.4.1 Environnental Survey
An Environnental Survey of the Edgewood Area of APG was conducted in 1977 and 1978 by the U S. Arny Toxic and

Hazardous Materials Agency (USATHAMA), now known as the U S. Arny Environmental Center (USAEC) (Neneth et
al., 1983), to determne if chem cal contam nation frompast operations was presenting a hazard to the



of f-post environnent. The survey indicated that groundwater flowed fromdd OField to Watson Creek,

al though sone conponent flowed toward the Qunpowder River. Results of the study also indicated that the
groundwater at A d OField contained netals, volatile organi c conpounds (VOCs), semivolatile organic
conpounds (SVQCs), and CWM degradation products at concentrations above 1,000 Ig/L (micrograns per liter).
Surface water in Watson Creek was found to contain | ow |l evel s of VOCs and arseni c; however, none of the
conpounds were detected above their respective surface water criteria. Finally, the report concluded that
because VOCs vol atilize fromsurface water after discharge to Watson Creek, and because Watson Creek is
diluted upon entry into the Qunpowder River, significant degradation of surface water quality within the
Qunpowder River was not occurring.

2.4.2 Surface Water Quality Survey

USAEHA conducted a surface water quality and biol ogi cal study of Watson Creek and nearby creeks (USAEHA,
1977). Due to poor tidal flushing in Watson Creek, unusually high |oading of netals was detected in the
sedinent. The report indicated el evated concentrations of cadmum (0.73 to 1.01 ng/kg), copper (20 to 41.4
mg/ kg), and zinc (29 to 167 nmg/kg); and | ow concentrations of arsenic (9.5 ng/kg) in the sedinent. Silver
concentrations (0.023 to 0.042 ng/l) in the surface water at Watson Creek exceeded the recommended safe limt
of 0.02 ng/l, outlined in Water Quality Criteria (National Acadeny of Sciences, 1972). Bioassays that were
conduct ed usi ng sedi nent sanpl es determned that the contam nation in the sediment was at |evels non-Iethal
to aquatic inhabitants.

2.4.3 Hydrogeol ogi c I nvestigation

In 1984, the USGS began a study to investigate the source, extent, and possible mgration of contam nants
fromthe dd OField site. The final report by Vroblesky et al. (USGS, 1991) presents a prelimnary
characterization of the contam nation of the groundwater, surface water, and bottomsedinment in the OField
area of APG and describes the probabl e hydrol ogi c and chem cal effects of relevant renedi al actions on
the groundwater at the site. Sanpling in August 1985 reveal ed maxi mum det ected concentrations of the
following netals in surface water: arsenic (1.26 ng/L); cadm um (0.019 ng/L); copper (2.5 x 10 -3 ng/ L) ;
and nercury (3.8 x 10 -4 ng/L). Sedinent sanpling in Novenber 1984 and August 1985 al so identified the
foll owi ng maxi mum det ect ed concentrations: arsenic (30.6 ng/kg); chromum (39.4 ng/kg); copper (66.7

nmg/ kg); lead (47.9 ng/kg); mercury (0.99 ngy/kg); zinc (394 ng/kg); phenanthrene (65.1 1g/kg);

1, 2-dichl oroethene (0.2 1g/kg); and trichl orofl uoromethane (98 Ig/kg) (USGS, 1991).

2.4.4 Goundwater and Surface Water Sanpling, Fall 1991

I'n Novenber 1991, the Arny collected groundwater sanples fromall existing nmonitoring wells. Surface water
sanpl es were al so collected fromWatson Creek and the GQunpowder River. The results concluded that VCCs,
SVCCs, pol ychl orinated bi phenyls (PCBs), herbicides, pesticides, and expl osi ve conmpounds were not detected in
surface water sanples collected fromWtson Creek and Gunpowder River adjacent to O Field; however, oxathiane
(a CWM degradation product) was detected and one sanple collected fromWatson Creek east of dd OField (at
7.8 1g/L).

2.4.5 Ad OFleld Goundwater Treatnment Renedy

A Focused Feasibility Study (FFS) was performed to evaluate renmedial alternatives for the groundwater, QUL,
at dd OField (ICF Kai ser Engineers, Inc. [ICF KE], 1990). As part of this study, aquifer tests were
perforned to aid in designing a groundwater extraction system (ICF KE, 1991a). Treatability tests were
conducted to evaluate the inplenentability of various groundwater treatnent technol ogies. A nunber of
prom sing technol ogi es were tested at both the bench- and pil ot-scale.

The data obtained fromthe treatability tests were used to select a preferred renedial technol ogy.

G oundwat er extraction and treatnment using chemcal precipitation for renoval of the inorganic anal ytes
followed by ultraviolet light catalyzed oxidation (U/ OX) for renoval of the organic contani nants was

sel ected as the proposed renedial treatnment technology (I CF KE, 1991b). Discharge of treated groundwater to
the Gunpowder River was al so proposed. Based on the results of the FFS, the aquifer tests, and the
treatability studies, a Proposed Plan was devel oped whi ch addressed groundwater extraction and treatnent for
the dd OField Area (U S. Departnent of the Arny, 1991a). A ROD which docunented the renedy sel ecti on was
signed by the Arny and the U. S. Environnental Protection Agency (USEPA) Region Ill in Septenmber 1991 (U. S.
Departnent of the Arny, 1991b).

| CF KE then devel oped this conceptual design for the groundwater extraction, treatnent, and di scharge system
(I CF KE, 1991c). The systemwas designed to intercept and treat the contam nated groundwater emanating from
add OField and to prevent |oading of contanminants into Watson Creek. Under a separate contract, Roy F.
Weston, Inc. conpleted this engineering design and construction of the GMF. In addition to the core
processes of chem cal precipitation and Uv-OX specified in the ROD, air stripping and granul ar-acti vat ed
carbon (GAC) adsorption were added to the final design. The GMF began operation in April 1995.



2.4.6 Ad OField Source Area Treatnment Renedy

A FFS was performed by ICF KE to evaluate remedial alternatives for the source area at Ad OField, Q2 (ICF
KE, 1994). As part of this study, a hazard assessment was perforned to eval uate the hazards associated with
expl osi ons and di spersion of chem cal agents within Od OField. Based on the results of the hazard
assessnent and the FFS, a Proposed Pl an was devel oped by | CF KE which addressed the source area at A d
OField (US. Departnent of the Arny, 1994a). Under this plan, a PIU consisting of a |layer of sand and
other granular naterials, was proposed for the surface of Ad OField. The PIU was designed to: 1) reduce
the threat of a release of chenical agents by covering the site with non-flammable materials, which will
serve to cut off the air flowto the surface of Od OField, stop erosion, and stabilize the soil; 2)
provide a blast resistant |layer on top of the ordnance within dd OField; and 3) provide a vapor barrier to
reduce the em ssion of chenmical agents froman underground rel ease. Additionally, covering the

surface of Ad OField will stop surface runoff frommgrating off site to nearby surface water bodies (e.g.,
Wat son Creek and the Gunpowder River).

Once the PIU is constructed and operating, treatability studies will be perforned to evaluate the feasibility
of applying solutions through the PIU to enhance | eaching of contam nants fromthe soil. The ability of the
groundwat er extraction and treatment systemto capture and treat the contam nated groundwater emanating from
Add OField and solutions applied to dd OField will be verified.

An interimROD, which docurments the renedy sel ection, was signed by the Arny and USEPA Region Il1 in Cctober
1994 (U. S. Departnent of the Arny, 1994b). |CF KE then devel oped the design for the PIU (U S. Departnent of
the Arny, 1995). Under a separate contract, Roy F. Wston, Inc. has initiated construction of the PIU.
Conpl etion is anticipated by early 1998.

2.4.7 OField Area Renedial Investigation/Feasibility Study

The Armny performed a Renedial Investigation/Feasibility Study (RI/FS) of the entire OField study area. The
Rl consisted of the installation of nonitoring wells and the collection and anal ysis of sanples from

surface water, sedinment, groundwater, air, and soil. Extensive soil gas surveys and geophysical surveys were
al so perforned.

Because the toxicity of the mlitary-specific conpounds is not well known, toxicity tests were conducted to
eval uate potential inpacts to aquatic life. Macroinvertebrates were collected in sedinments fromWtson O eek
and the Qunpowder River and anal yzed to eval uate the potential for bioaccunul ation of contami nants. Further
hydr ogeol ogi ¢ investigation of the area has been perforned through aquifer testing and groundwater flow
nodeling. Results of this investigation are presented in the Rl Report (ICF KE, 1995).

2.4.8 WVatson Oreek Sanpling

Wat son Creek sedinment sanpling events were conducted in Septenber 1993 (Phase 1), March 1995 (Phase I1), and
June 1996 (Phase IIl). Phases | and Il were conducted during the RI, and the results are presented in the R
Report (I CF KE, 1995). Data fromthe three phases of sanpling indicate that humans and aquatic life would
not be adversely inpacted by chemcals in the surface water in Watson Creek; however, benthic-dwelling
species may be inmpacted by the netals concentrations in sedinent in Watson Creek. Results from Phases |, II,
and Il are discussed in the FFS for Watson Creek (I CF KE, 1997a).

2.4.9 Focused Feasibility Study for Watson O eek

The FFS for Watson Crook eval uated the risks posed by the sedinent in Watson Creek and the potentially
applicabl e renedial technologies for mtigating these risks (ICF KE, 1997a). The Proposed Plan for Watson
Creek (ICF KE, 1997b) and this ROD are based on the results of the FFS report.

3.0 H GHLI GHTS OF COMMUNI TY PARTI CI PATI ON

The FFS Report and Proposed Plan for QU3 were released to the public in July 1997. Both of these docunents
are available in the Adm nistrative Record and the information repositories maintained at the Harf ord
County Library - Aberdeen Branch, Aberdeen, MD, Harford County Library - Edgewood Branch, Edgewood, MD;
and Washington College - MlIler Library, Chestertown, MD. The notice of availability of these docunents was
published in the Aegis (Harford County), the Baltinmore Sun, the Avenue (Baltinore County), and the Kent
County News on July 2,1997.

The 45-day conment period was held fromJuly 2, 1997 through August 15, 1997. |In addition, a public meeting
was held on July 28, 1997. At this meeting, representatives from APG USEPA, and MDE presented a summary of
the site conditions and renedi al alternatives under consideration. A response to the comments received
during this period is included in the Responsiveness Summary, which is part of this ROD



Thi s deci si on docunent presents the selected renedial action for Watson CGreek, OU3 of the dd OField Study
Area, APG Maryland. The renedy has been chosen in accordance with CERCLA, as amended by SARA, and, to the
extent practicable, the NCP. In addition, this decision incorporates the findings of the FFS, which

eval uated the renedial alternatives for OQU3. The decision for this QU is based on data contained in
docunents found in the Administrative Record.

4.0 SCOPE AND RCOLE OF CPERABLE UNI T OR RESPONSE ACTI ON

Past di sposal operations at the OField area have led to contam nated soil and groundwater at and near
O Field. The Arny has decided to manage the environmental contamnation in the different media at the
O Field area in a phased approach. This separation of environnental nedia into OUs allows the Arny to
begin remedi ation prior to full assessment of the OField Area. The NCP provides that CERCLA Nati onal
Priorities List (NPL) sites "should generally be renmediated in OQUs when early actions are necessary or
appropriate to achieve significant risk reduction quickly, when phased anal ysis or response is necessary or
appropriate given the site or conplexity of the site, or to expedite the conpletion of a total cleanup" (40
CFR 300.430(a)(1)(ii)(A). The Arny's phased approach to OField is consistent with these objectives.

An QU is defined by the NCP as a discrete action which is an increnental step toward conprehensively
mtigating site problems. The OQUs for the OField area at APG have been defined as follows:

Qul: Cont ani nat ed groundwat er beneath and i mredi ately downgradi ent of the Ad OField
di sposal trenches which has been contam nated from past di sposal practices;

a: Cont am nant source area within the disposal trenches at dd OField,
Qu3: Cont am nat ed sedi nent and surface water wthin Watson O eek; and
Qu: Cont anmi nated soil and groundwater at New O Fi el d.

The Arny has already selected renedies for QUL and OQUJ2, as discussed in Sections 2.4.5 and 2.4.6.
respectively, of this ROD. QU4 requires additional investigation and will be handled in a separate action.

As mentioned in Section 1.0, Watson Creek (QU3) receives both surface water runoff and groundwater from
O Field (which includes QUL, QR2, and QM). This renedy for QU3 addresses the potential adverse effects to
bent hi c comunities due to el evated concentrations of inorganics and 4, 4-di chl or odi phenyl di chl or oet hyl ene
(4,4-DDE) in the Watson Creek sedinent. This action will be consistent with planned future activities, to
the maxi mum extent practicable. 1In addition, the renedy for QU3 will be taken into consideration during
remedy sel ection for OUA.

5.0 SUMVARY OF SI TE CHARACTERI STI CS
This section provides a summary of the nature and extent of contam nation in Watson Creek.
5.1 CONTAM NANTS | N WATSON CREEK

Wat son Creek sedinments were sanpled in 1984 and 1985 by the USGS (USGS, 1991). Sanple anal yses reveal ed
detectabl e, and in sone cases el evated (as conpared to sedi nent screening val ues), |levels of heavy netals,
including arsenic, lead, and nercury (Section 2.4.3). Detectable |levels of sonme organi ¢ conpounds were al so
found. The data indicated that additional sanpling of sedinent was needed to eval uate tenporal changes and
to conplete the data set to allow an Ecol ogi cal R sk Assessment (ERA) to be perforned.

The Phase | sedinent sanpling | ocations were based on sanple | ocations used during the 1984/1985 Watson O eek
sedi nent sanpling (USGS, 1991). Based on the Phase | bioassay results, Phase Il sanpling |ocations were
chosen to further characterize the inpact of netals on the benthic communities in Watson Creek. Phase |11
sanpl e |l ocations were selected to delineate areas which mght be considered "hot spots” within Watson Creek.
Sedi nent bi oassays were coll ected throughout Watson Creek to determine if benthic communities were being
inpacted. Sanples were collected and anal yzed for VOCS, SVOCs, pesticides/ polychlorinated biphenyls (PCBs),
and CWM degradation products to evaluate the presence of these chemcals in sedinment in Watson Creek. A
summary of the chemcals detected in the Watson Creek sedinment is presented in Table 5-1.

5.1.1 Phase | Sedinment Sanpling
Phase | sanpling activities occurred in Cctober 1992 and Septenber 1993. Background sedi ment sanpl es (DCB-1,

PCB-1, and SCB-1) were collected fromDundee Creek and Saltpeter Creek in Cctober 1992. Phase | sedi nment
sanples (WC1 through WC-12) were collected from Watson Creek in Septenber 1993 (Figure 5-1). Al of the



Phase | sedi nent sanples were analyzed for netals, total phosphorus, Target Conpound List (TCL) VOCs, CW
degradati on products and expl osi ves conpounds, ammonia, acid volatile sulfide (AVS), grain-size distribution
and Unified Soil dassification System (USCS) classification. Three sedinent sanples (WC-1, WC-4, WC-6) were
al so anal yzed for SVOCs, dioxins, and furans. |In addition to the chem cal and physical anal yses, bioassays
were coll ected at each sanpling |location to determ ne the inpact of sedinment contam nation on benthic
communities in Watson Creek.

Results fromthe Phase | sedinent sanpling event indicated that contam nants of potential concern (those
anal ytes whi ch were detected above background | evels) are netals. These netals include alum num arsenic,
barium cadm um cal cium chromum cobalt, copper, iron, |ead, nagnesium manganese, mnercury, silver
sodium and zinc. TCL VOCs, SVQCs, COWM degradati on products, and expl osives conpounds were not detected in
sedi nent or background sanples. Bioassay results indicate that the survival of Hyalella azteca (H azteca)
in sedinent collected fromW:3 was significantly lower than in the remai ning sanples and the control s
Additionally, gromth of H azteca in sedinment collected fromW:9 was inhibited when conpared to the
remai ni ng sedi nent sanpl es and the controls.

5.1.2 Phase Il Sedinment Sanpling

The results of sedinment bioassays and chenical anal yses fromthe Phase | sediment sanpling event indicated
the potential for linmted inpacts to benthic-dwelling aquatic species in Watson Creek due to the el evated
concentrations of metals in the sedinents. Based on the Phase | bioassay results, inpacts to benthic
communities were nost likely to occur at Phase | sanple |locations Wo-3 and W>-9. Therefore, a total of 23

| ocations (WC 13 through WC-35) were sanpled within Watson Creek in March 1995, to provide additional data
regarding netals concentrations (Figure 5-1). Additionally, bioassay tests simlar to those perfornmed during
Phase | were also perfornmed on the Phase Il sanples.



Table 5-1
Summary of Chenicals Detected in
Wat son Orook Sedinment, O Field Area
1993 - 1996 (a)

Range of Detected Range of Detected

Frequency of Onh-Site Backgr ound
Chenmi cal Det ecti on Concentrations (b) Concentrations (c)

I norgani cs (ng/ kg):
Al um num 85/ 85 281 - 22,000 10, 100 - 16, 300
Arsenic 85/ 85 0.467 - 82.5 4.8 - 7.1
Bari um 85/ 85 1.05 - 111 50.8 - 74.3
Beryl |ium 33/ 85 0.451 - 3.35 2.4
Cadmi um 29/ 85 1.36 - 4.62 ND
Cal ci um 85/ 85 179 - 4,510 1,590 - 3,070
Chrom um 85/ 85 1.22 - 132 29.2 - 35.2
Cobal t 84/ 85 4.3 - 31.3 21.8 - 28.4
Copper 80/ 85 0.737 - 305 67.8 - 80.2
Iron 85/ 85 771 - 41,200 28,000 - 32,000
Lead 85/ 85 1.05 - 109 50.8 - 91.4
Magnesi um 85/ 85 132 - 5,970 3,780 - 5,480
Manganese 85/ 85 10.3 - 637 231 - 367
Mer cury 72/ 85 0.23 - 5.91 ND
N ckel 85/ 85 1.49 - 42.7 42.3 - 49.1
Pot assi um 85/ 85 79 - 2,190 1,730 - 2,230
Sel eni um 42/ 85 0.97 - 3.66 1.2 - 3.2
Silver 13/ 85 0.14 - 7.34 ND
Sodi um 85/ 85 573 - 11, 110 4,210 - 8,190
Vanadi um 85/ 85 0.908 - 43.5 41.7 - 58.8
Zi nc 80/ 85 16.2 - 1,130 283 - 410
O ganics (1g/kg);
Acet one 5/ 27 140 - 1,500 ND
Bi s(2- et hyl hexyl ) pht hal at eb 5/ 18 770 - 4,100 ND
2- But anone 3/ 27 17 - 57 ND
Di et hyl phthal ate 5/ 27 71 - 180 ND
Met hyl ene chl ori de 2/ 27 31 - 100 ND
4, 4- DDE 4/ 18 20.7 - 34.5 ND
CWM Degr adati on Products (mg/kg):
1, 4-Di t hi ane 1/ 17 21, 000 ND
Not es:

ND = Not Detected

(a) Chemicals not detected substantially above the levels reported in laboratory or field blanks
(validated as "B") were excluded fromthis summary.

(b) Summary of all three sediment sanpling events at Watson Creek Phase | - Septenber 1993;
Phase |l - March 1995; and Phase |l - June 1996.

(c) Background sanpl es were collected from Dundee Creek and Sal tpeter Creek in Cctober 1992.



Results from Phase Il sedinent sanpling confirned that contam nants of potential concern (those anal ytes

whi ch were detected up to nine tinmes the background | evels) are netals. These netals included al um num
arsenic, cadm um chrom um cobalt, copper, iron, manganese, mercury, selenium and zinc. A though arsenic
and nercury were detected above background | evel s throughout Watson Creek, the remaining netals were detected
in localized areas. Bioassay results fromPhase Il sanpling indicate that the survival of H azteca in
sedinent collected fromtwo sanples were significantly lower than in the remai ning sanples and the controls.
However, there did not appear to be any correl ation between the bi oassay and chem cal results fromeither the
Phase | or Phase Il Watson O eek sedinent sanpl es.

5.1.3 Phase Il Sediment Sanpling
Phase |1l sanpling was conducted in June 1996 to further characterize the extent of contam nation in

Wat son Creek sediment and to evaluate the potential inpact of contaninated sedinent on benthic organisns in
the creek fromthe presence of netals or other conpounds (e.g., organics) which were not identified in

previous investigations. The first objective was net by collecting additional sedinent, subsurface soil, and
groundwat er sanples in and al ong the border of Watson Creek. The second objective was net by performng
sedi nent bi oassays to evaluate sedinment toxicity. Results of the Phase Il sedinent sanpling event were

used to revise the Watson O eek sedi nent ERA

The sedi ment sanpling | ocations were chosen to delineate "hot spots," which were defined by: 1) |ocations
where el evated chenical concentrations in sediment; 2) toxicity based on the results of sedi ment bioassay
tests; and 3) a conbination of both el evated chemi cal concentrations in sedinment and toxicity based on the
results of the sedi ment bioassays. Four sanple areas were chosen for the Phase IIl sanpling event: Area 1
(grid sanpling at G1 through G37 and W&-3); Area 2 (WC-9, WC-27, WC-28, and WC-44); Area 3 (WC 36 through
WC-40); and Area 4 (WC-41 through WC-43). The sedi ment sanpling | ocations are shown on Figure 5-1

Al 50 of the Phase |11 sedinent sanples were anal yzed for Target Analyte List (TAL) netals and physica
anal ysis. Fifteen sanples were analyzed for TCL VOCs, SVOCs, pesticides/PCBs; and five sanples were anal yzed
for OW degradation products. In addition to collecting sedi ment sanples for chem cal analysis during Phase

111, 13 sanples were collected for H azteca bi oassays

Results fromthe Phase Il sedi ment sanpling event confirned the presence of elevated netals in Watson Creek
These netal s included al um num arsenic, barium beryllium cadmum calcium chromum copper, iron, |ead,
nanganese, nercury, silver, and zinc. Arsenic, copper, nercury, and zinc were detected above background in
all areas of Watson Creek. The renmining netals were detected above background in |ocalized areas of Watson
Cr eek.

In addition to the elevated netals, a few VOCs and SVOCs were detected in Watson Creek sedi ment. Acetone
2-but anone, and net hyl ene chloride were detected in |ocalized regions of Areas 1 and 3 sedinent.

Bi s(2-ethyl hexyl) phthal ate and di ethyl phthalate were detected in scattered |ocations throughout Watson
Creek. Many of the detected VOCs and SVQOCs are used as conmon | aboratory solvents; therefore, it is highly
probabl e that the detections are the result of contami nation during analysis. The pesticide degr adati on
product 4, 4-DDE was detected in |localized areas of the southern regi on of Watson OGreek (W39, WC-41, and
WC-43). Based on the | ocations where 4, 4-DDE was detected, the concentrations are nost likely due to
contam nation fromNew O Field. Pesticides have been detected in New O Field rmarsh sanples collected in the
vicinity of Watson Creek. 1,4-Dithiane was detected in WC-3 downgradient of dd OField, but not in the
duplicate sanple for that l|ocation. Bioassay results fromPhase |1l sanpling indicated there were no
statistically significant differences in the survival and growth of H azteca between the sedi nent sanples
coll ected fromWatson Creek and the control sanple.

5.2 POTENTI AL ROUTES OF CONTAM NANT M GRATI ON AND ROUTES COF EXPOSURE

The Ri sk Assessnent (RA) prepared as part of the Rl for the OField Area indicated that no conpl ete pat hways
exi st by which humans coul d be exposed to chemicals in the surface water or sedinent of Watson O eek under
current or future | and-use scenarios. Furthernore, the results of surface water anal ysis indicated that
aquatic life would not be adversely affected by chemicals in surface water. Based on di scussions with the
USEPA Region |11 Biological Technical Advisory Goup (BTAG, the evaluation of potential adverse effects
to aquatic life fromthe presence of chemicals in sedinent was identified as the nost viable potentia
exposure pathway and was selected for evaluation in the ERA. Results of the ERA are discussed in Section 6.0
of this ROD

5.3 S| TE- SPECI FI C FACTORS THAT MAY AFFECT REMEDI AL ACTI ONS AT THE SI TE

Al though there is no risk of human exposure to chenmicals in the sedinent at Watson Creek, there is

potential risk to human health due to the possible presence of ordnance in Watson Oreek. Many areas within
t he Qunpowder Neck peninsula were at one tine used as inpact areas for the testing of ordnance. In addition
there is the likelihood that ordnance was ejected into Watson Creek fromAdd OField during explosions in



the late 1940s. For these reasons, the Arny believes it is likely that ordnance is buried within the Watson
Creek sedinent. The presence of ordnance nay |limt the activities that are considered safe to perform at
Wat son Creek.

6.0 SUMVARY OF SI TE RI SKS

The Remedi al Investigation for the OField area evaluated the full range of potential hunman and ecol ogi cal
receptors in Watson Creek. The results of this assessnent indicated that there was no risk of hunman exposure
to chemcals in the surface water or sedinent of Watson Creek under current or future |and-use scenari os.
Furthernore, the results of surface water analysis indicated that aquatic life would not be adversely
affected by chenmicals in surface water. Based on discussions with the USEPA Region |l BTAG the
potential adverse effects fromthe presence of chemcals in the Watson Creek sedinment was identified as the
nost likely potential exposure pathway to aquatic |life and was selected for evaluation in the FFS ERA

Ri sk estinmates were devel oped using the results of the three phases of chemical and biol ogical analysis. The
chem cal analysis results for the sedi ment sanples indicated that certain netals (specifically arsenic
copper, nercury, silver, and zinc) and one pestici de degradati on product (4,4-DDE) are present at
concentrations high enough to have the potential to cause limted adverse effects to sedi ment-dwelling

organi sns (such as clans, crabs, tubeworns, etc.). However, the chenical data indicate that the
concentrations are just above the levels of concern, thus, any inpacts that may occur are expected to be
smal | and woul d not threaten the overall health of the sedinent-dwelling comrunity (Table 6-1).

Sedi nent sanpl es were al so collected during the three phases for toxicity testing, which consisted of t he
introduction of test aquatic species into the sanple for a period of tine. The aquatic species used in these
toxicity tests are known to be sensitive to chemcals. During the tests, measurenents of survival and growh
of the test aquatic species were nmade to assess the effect of chemicals within the sanple on the organi sm

The results of the Phase Il toxicity tests perforned with Watson Creek sedi ment sanpl es indicated that
adverse effects to sedinment-dwel ling organisms are unlikely at the sanpled |ocations. The results of
Phase | and Il toxicity tests were not taken into consideration, because |ow survival in the | aboratory

controls invalidated the results. Although toxicity tests were only performed for 13 of the 50 Phase |1

sedi nent sanpling | ocations, sanples which were tested were taken from/locati ons where survival was | owest
during the Phase | and Il toxicity tests (e.g., W&-3, WC-27, and WC-28) and where the greatest chem ca
concentrations were detected in the Phase Il chem cal analyses (e.g., WC-3). Because no reduction in
survival or growth of the test aquatic species occurred for these sanple |ocations where adverse effects were
considered nost likely, it is unlikely that a reduction in survival or growth would have occurred for the
sanpl e | ocations which were not tested in Phase IIl. Thus, adverse effects to the overall health of the
sedinent-dwel ling comunity in Watson Creek are unlikely.

The risk assessment concludes that Watson O eek surface water does not pose a threat to human health,
terrestrial species, or aquatic species; therefore renediation of surface water is not needed. In
addition, the results of the sedinent sanpling indicate that there maybe a small threat posed to sensitive
sedi nent-dwel I ing organisnms by the metals detected in the sedinent; however, the overall health of the
sedi nent-dwel [ ing community does not appear to be threatened based on the Phase Il toxicity test results.

The principal contam nant migration pathways fromAdd OField to Watson O eek have been partially nitigated
by the QU1 action (interception of contam nated groundwater, treatment, and di scharge into the Qunpowder
Ri ver which is already in the operational phase) and the QU2 action (construction of the PIUon the Ad
O Field source area which is in the construction phase). Furthernore, gradual redistribution of the
fine-grained sedinment particles is expected to occur naturally over tine throughout the creek bed (due to

changes in water elevation, novenent of fish and other organisns, etc.). In addition, other chem cal and
physi cal processes, such as reduction, conplexation, and ion exchange, may naturally | ower the bioavail abl e
netals concentrations in the sedinent. It is therefore reasonable to expect that the concentratioris of

nmetals within Watson Creek sedinent will decrease over tine, even in the absence of active ronediation

Al though the toxicity tests fromPhase |1l sanpling indicate that netals in Watson Creek sedi ment have no
observed adverse effects on the health of the sedi ment-dwelling organisms, previous toxicity results from
Phase | & Il sanpling (since voided due to poor control group performance) pronpted the Army to exam ne the
remedi al alternatives that could be perfornmed to reduce the concentrations of netals in Watson Creek

sedi nent. The purpose of such a remedial action would be to ower the overall concentrations to a | eve
that is not expected to result in adverse inpacts to sedi ment-dwelling organisns, or to renove the shallow
sedinent and replace it with clean materi al



Chem cal

Arsenic
Copper
Mer cury
Silver
Zi nc

4, 4- DDE

Table 6-1
Chemi cal s of Potential Concern

Max. Detected

Concentration ER- L ER-M
(ng/ kg) (ng/ kg) EEQ (L) (my/ kg) EEQ (M
82.5 8.2 10.1 70 1.2
305 34 9.0 270 1.1
5.91 0. 15 39.3 0.71 8.3
7.34 1.0 7.3 3.7 2.0
1,130 150 7.5 410 2.8
0. 0345 0. 0022 15.7 0. 027 1.3

Ef fects Range Low (ER-L): Approximate concentration of a given conpound at which

effects are likely to occur in sensitive life stages and/or species.

Ef fects Range-Median (ER-M: Approxinate concentrati on of a given conpound at which

effects are likely to occur in nost species.

Envi ronnental Effects Quotient (EEQ: Ratio of contam nant concentration to ER-L/ER M

val ues.

EEQ<=1 Adverse effects considered unlikely
EEQ>1 Potential for adverse effects to occur
EEQ>10 Moder at el y high potential risk

EEQ>100 Extreme risk



The remedi ation of sedinent is often a difficult problemand can result in greater harmto the aquatic and
sedi nent-dwel I ing species than the risk originally posed by contam nants. Renoval (dredging) of creek
sedinents will invariably cause a substantial resuspension of fine-grain sedinments into the water colum.
Many nmetals are preferentially adsorbed to the finer-grained sedi nent conponents. As such, resuspending

the fine-grained sedi nent conmponent during a remedial action may effectively renobilize the metals
contamination increasing the |ikelihood that aquatic species, and possibly terrestrial species, would be
exposed to the netals.

7.0 DESCRI PTI ON OF ALTERNATI VES

During the technol ogy screening conducted as part of the FFS (I CF KE, 1997a), applicable renedial
t echnol ogi es were identified, evaluated, and assenbled into renedial alternatives as foll ows:

. No Acti on;

. Limted Action;

. Ful | - Scal e Dredging/ Solidification/Landfill;

. "Hot Spot" Renoval/Solidification/Landfill; and
. Aquati ¢ Phytorenedi ati on.

This section describes the alternatives that were considered for renediating OU3.
7.1 APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

As required by the NCP, the selected alternative nust be in conpliance with all "applicable or relevant and
appropriate requirenments" (ARARs). ARARs are the cl eanup standards, standards of control, and other
substantive environmental requirenents, criteria, or limtations pronul gated under Federal or State | aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation, or ot her
circunstance of a Superfund site.

Chemi cal -specific ARARs are not avail able for sediment; however, State surface water quality standards and
Federal Anbient Water Quality Criteria (AWX) apply for surface water at Watson Creek. Location-specific
ARARs include Federal and State regul ations protecting endangered or threatened species; mgratory birds; and
bal d and gol den eagles. Action-specific ARARs relevant to Watson Creek include Federal and State regul ations
regardi ng hazardous wastes; environnental quality, floodplain nanagenent, wetland protection; and storm

wat er, erosion, and sedinent control.

7.2 ALTERNATI VE A© NO ACTI ON

Under this alternative, no action would be taken to address the contam nated sedi nent at Watson Creek. The
No Action alternative is intended to serve as a baseline with which to conpare the risk reduction
effectiveness O the other alternatives that are under consideration. Based on its location in the Edgewood
Area, access would remain restricted; however, no additional |and-use restrictions would be inposed at Watson
Creek. Risks to benthic communities due to contam nants in the sedi ment woul d not be reduced or controlled
under the No Action alternative.

The No Action alternative would not involve active treatment or contai nnent. Therefore, there would be no
significant reduction in toxicity, mobility, or volune of contam nants in Watson Oreek. There woul d be no
inmplenentation tine or cost associated with the No Action alternative because no renedial activities would be
inplenented at the site.

7.3 ALTERNATI VE B: LIM TED ACTI ON

The Limted Action alternative would include inplenentation of the follow ng actions, which are detail ed
further in Section 9.0:

. Institutional controls;

. Physi cal security neasures;

. Publ i ¢ education prograns;

. Long-termnonitoring of site conditions; and
. Fi ve-year reviews.

The purpose of this alternative is to continue liniting access to the site, informthe public of site
hazards, provide a database of site conditions, and eval uate changes over tine. Long-term environnental
nmonitoring of site conditions would consist of periodic sediment sanpling and tissue sanpling (if possible)
of fish and/or invertebrates within Watson Creek. Site conditions would be reviewed at |east every five
years, as required by the NCP for all sites where contam nants renain at or above levels that allow for
unlimted use and unrestricted exposure. This alternative does not use any technol ogy that reduces the



toxicity, mobility, or volune of contami nants. Land use restrictions would be inputted into APG s
Geographical Information System (A S) which is utilized in the devel opment of APG s Real Property Master
Pl an.

Al conponents of Alternative B would be feasible and easily inplenented. Al necessary equi pnent and
materials required for inplenentation of this alternative are readily available. Adnministrative

inmpl enentation of this alternative would require coordinati on between APG the State of Maryland, and the
USEPA to ensure continuity of the |ong-term managenent and nonitoring of the site. Inplenentation would
not affect additional future actions at the site. |In fact, all conponents of Alternative B are al so
conmponents of each of the active renedial alternatives evaluated for Watson Creek.

Capital costs are estinmated to be $38,000, and annual operation and nai ntenance (Q8\) costs are $46, 000
Total present worth costs for this alternative based on a 30 year (5% discount rate) inplenentation period
are $615,000. Contingencies associated with the alternative would be mnimal because the alternative does
not include any treatnent or design components

7.4 ALTERNATI VE C.  FULL- SCALE DREDG NG SQOLI DI FI CATI OV LANDFI LL

Under this alternative, sedinent covering the entire area of Watson Creek (approxinmately 60 acres) woul d be
dredged due to the w dely dispersed inorganic contamination. Approxinately 100,000 yd 3 (a one-foot |ayer of
sedinent) would be renoved. Prior to conducting any renmedial activities at Watson Creek, areas which contain
UXO woul d need to be identified, and the UXO woul d be renoved by qualified personnel

The renoval activities would be performed using a cutterhead dredge hydraulic technique. This technique was
chosen because it is a widely used and economi cal nmethod for renoving |large quantities of sedi ment, which

al so mini mzes sedi ment suspension. Once renoved, the dredged sedi nent woul d be replaced with a one-foot
layer of sand. Replacenent of the dredged sedi ment would provide a |layer of clean material for the benthic
organi sns to burrow while providing a barrier fromany residual contanination remaining in the Watson C eek
sedi nent ..

The renmoved sedi ment would then be dewatered to reduce the water content to an acceptable level. This

dewat ered sedi nent woul d then be mixed with a cenmentitious material in order to encapsul ate the contaninants
within the sedinent, isolating the contam nants fromthe environment. Al though the volune of the

contami nants in the dredged sedi ment woul d not be reduced, contam nant nobility would be significantly
reduced because inorganic contam nants would be bound in the solidified sediment/cenment nonolith through
treatment. The cured cenment/sedi ment nonolith woul d be sent to an off-site solid waste landfill for fina

di sposal

Dredging normally is a sinple construction process, and all equipnent required for dredging is avail abl e near
the site. However, dredging at Watson Creek woul d be conplicated by the uni que hazards associated with the
site. Normal dredging nethods may not be applicable to Watson Creek due to UXO hazards. Techni ques which
mni m ze the suspension and migration of contaminated fines will be utilized during UXO and dredgi ng
operations to reduce short-termeffects to the aquatic environnent and to protect surface water quality in
Wat son Creek.

In addition to the dredging activities, Alternative C also includes all conponents of Alternative B (i.e.,
institutional controls, naintenance of existing physical security measures, public education prograrns,
long-termnonitoring of site conditions, and five-year reviews).

The chemi cal -specific ARARs that apply to this renedial action are surface water criteria. The quality

of surface water in Watson Creek and the GQunpowder R ver woul d be protected during UXO cl earance and

pl anting operations by utilizing techniques which would mnimze the suspension and mgration of

contam nated fines. Al conmponents of this alternative would be in conpliance with action- and | ocati on-
specific ARARs. Solidification, if properly inplenented and performed within the established operating
paraneters, would allow the treated sedinment to pass TCLP and Paint Filter Liquid Tests. Disposal of the
treated sedinent in an off-site landfill would be conducted in accordance with the appropriate regul ations.

I mpl enrentation of this option would take approxinmately 12 to 18 nmonths for the desi gn phase, approxi mately 12
nonths for the surface clearance work, and approximately 12 to 18 nonths for the dredgi ng and treat nent

phase. These tine estinmates include regulatory review of the design, but do not take potential delays due to
weat her and eagl e nesting season into account.

The total capital costs to inplenment Alternative C are estimted at $156, 000,000 and the total annual O8M
costs are estimated at $46,000. The total present worth of these costs, calculated with a 5% di scount
rate over a lifetime of 30 years, is $157, 000, 000.

7.5 ALTERNATI VE D "HOT SPOT" REMOVAL/ SQLI DI FI CATI OV LANDFI LL



Under this alternative, "hot spots" or areas of elevated concentrati on woul d be dredged from Watson Creek.
This alternative will help renove the highest concentrations of inorganics in the sediment, while providing a
significant cost savings conpared to full-scale renoval. The primary difference between Al ternative D and
Alternative Cis the volunme of sediment to be renoved. Under this alternative, only "hot spots" will be
renmoved. Based on the identification of "hot spots,” a volume of approxinmately 20,000 yd 3 woul d be renoved
fromWatson Creek. As discussed in Section 7.4, a one-foot |ayer of sedinment would be renoved and repl aced
with sand, to ensure protection of benthic comunities in these areas

The same procedures used for full-scale dredgi ng would be followed during "hot spot"” renoval including: UXO
cl earance; sedinent dredging; sand placenent; and sedi nent dewatering, solidification, and final disposition
In addition to the dredging activities, Alternative D also includes all conponents of Alternative B (i.e.
institutional controls, naintenance of existing physical security measures, public education prograrns,
long-termnonitoring of site conditions, and five-year reviews).

The dredging, treatnment, and off-site disposal proposed in this alternative would renove the contam nated
sedi nent whi ch coul d adversely affect benthic comunities. The dredged sedi ment woul d be treated using
solidification to reduce the nobility of contam nants which could | each fromthe sediment, and woul d be

di sposed in an off-site landfill. Al though the volume of the contanminants in the dredged sedi nent woul d not
be reduced, contam nant nobility would be significantly reduced because inorgani ¢ contam nants woul d be bound
in the solidified sedi ment/cement nonolith through treatnent.

Dredging normally is a sinple construction process, and all equipnent required for dredging is avail abl e near
the site. However, dredging at Watson Creek woul d be conplicated by the uni que hazards associated with the
site. Normal dredging nethods nmay not be applicable to Watson Creek due to UXO hazards. Techni ques which
mni m ze the suspension and migration of contaminated fines will be utilized during UXO and dredgi ng
operations to reduce short-termeffects to the aquatic environnent and to protect surface water quality in
Wat son Creek.

The chemical -specific ARARs that apply to this remedial action are surface water criteria. The quality of
surface water in Watson Creek and the Gunpowder R ver woul d be protected during UXO cl earance and pl anting
operations by utilizing techni ques which would m nimze the suspension and m gration of contami nated fines.
Al conponents of this Alternative would be in conpliance with action and | ocation-specific ARARs.
Solidification, if properly inplenented and perfornmed within the established operating paraneters, would
allow the treated sedinment to pass TCLP and Paint Filter Liquid Tests. Disposal of the treated sedinent in
an off-site landfill would be conducted in accordance with the appropriate regul ati ons

I npl erentation of this option would take approximately 10 to 16 nonths for the desi gn phase, approximately 8
nmonths for the surface cl earance work, and approximately 6 to 9 nonths for the dredgi ng and treatment phase.

These tinme estimates include regulatory review of the design, but do not take potential delays due to weather
and eagl e nesting season into account.

The total capital costs to inplenent Alternative D are estinmated at $36, 000, 000 and the total annual O8M
costs are estimated at $46,000. The total present worth of these costs, calculated with a 5% di scount
rate over a lifetine of 30 years, is $37, 000, 000

7.6 ALTERNATI VE E:  AQUATI C PHYTOREMED! ATI ON

Upt ake of netals by emergent and aquatic plants is a passive approach to renoving the netals fromthe Watson
Creek sedinent. Under this alternative, energent and aquatic plants capable of renoving netals from
subner ged sedi nent would be planted in the sedinent. The plants would take up the netals in their r oot
systenms; and deposit the metals in their roots, stens, and | eaves. Eventually the plants would die, and the
low |l evel s of netals within these plants would be di spersed w thin Watson Creek and the GQunpowder R ver

Al though plants used for aquatic phytorenediation are not generally preferred by terrestrial or aquatic
organi sns as food sources, there is a possibility that these organi snms coul d becone exposed to the metal s
in the plants. This alternative would not address the potential pesticide contam nation (an estimat ed

0.5% of the total volune), but it is anticipated that the pesticide concentrations will dimnish over tine
due to natural processes occurring in the sedinment. The basic procedures used under this alternative woul d
be to clear Watson Creek of UXO plant the energent and aquatic plants within the sedinment, and nonitor the
sedi ment for reductions in netals.

In addition to the planting activities, Aternative, E also included all conmponents of Alternative B (i.e.
institutional controls, naintenance of existing physical security measures, public education prograrns,
long-termmonitoring of site conditions, and five-year reviews).

The chemical -specific ARARs that apply to this renedial action are surface water criteria. The quality of
surface water in Watson Creek and the Qunpowder River woul d be protected during UXO cl earance and pl anting



operations by utilizing techni ques which would m nimze the suspension and mgration of contam nated fi nes.
Al conponents of this alternative would be in conpliance with action and | ocation-specific ARARs.

I npl enentation of this option would take approximately 12 to 18 nonths for the design phase, approximtely 12
nmont hs for the surface cl earance work, and approximately 6 nonths for the planting phase. These tine
estimates include regulatory review of the design, but do not take potential delays due to weather and eagle
nesting season into account.

The total capital costs to inplenent Alternative E are estimated at $5,070,000 and the total annual O&M costs
are estimated at $46,000. The total present worth of these costs, calculated with a 5% di scount rate over
alifetine of 30 years, is $5, 780, 000

8.0 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

This section eval uates and conpares each of the alternatives described in Section 7.0 with respect to nine
criteria used to assess renedial alternatives as outlined in Section 300.430(e) of the NCP. Each of t he
nine criteria are briefly described below. To aid in identifying and assessing relative strengths and
weaknesses of the renedial alternatives, this section provides a conparative analysis of alternatives. As
previously discussed, the alternatives are as foll ows:

. No Action;

. Limted Action

. Ful | - Scal e Dredgi ng/ Solidification/Landfill;

. "Hot Spot" Renoval/Solidification/Landfill; and
. Aquati ¢ Phytorenedi ation.

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

8.1 NI NE EVALUATI ON CRI TERI A

Section 300.430(e) of the NCP lists nine criteria by which each renedial alternative nust be assessed. The
acceptability or performance of each alternative against the criteria is evaluated individually so that
rel ative strengths and weaknesses nmay be identified.

The detailed criteria are briefly defined as foll ows:

. Overal|l Protection of Human Health and the Environnent is used to denote whether a
remedy provides adequate protection against harnful effects and descri bes how human
health or environnental risks are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls

. Conpl i ance with ARARs addresses whether a renedy will neet all of the applicable or
rel evant and appropriate requirenments of Federal and State environnental statutes or
provides a basis for invoking a waiver

. Long-term Ef f ecti veness and Permanence refers to the magnitude of residual risk and
the ability of a remedy to nmaintain reliable protection of human health and the environnent,
over tine, once clean-up goals have been net.

. Reduction of Toxicity, Mbility, or Volume through Treatnent is the anticipated
performance of the renmedial actions as enployed for each alternative.

. Short-term Ef fectiveness refers to the speed with which the renedy achi eves protection
as well as the remedy's potential to create adverse inpacts on human health and the

envi ronnent during the construction and inplenmentation period.

. Inpl emrentability is the technical and administrative feasibility of a renedy, including the
availability of naterials and services needed to inplenent the chosen sol ution

. Cost includes both capital and O8M costs.

. State Acceptance indi cates whether, based on its review of the FFS Report and Proposed
Pl an, the State concurs with, opposes, or has no comrent on the preferred alternative.

. Communi ty Acceptance assesses the public comments received on the FFS Report and
t he Proposed Pl an.



The NCP (Section 300.430(f) states that the first two criteria, protection of human health and the
environnent and conpliance with ARARs, are the "threshold criteria" which nust be nmet by the sel ected

remedi al action. The next five criteria are the "prinmary balancing criteria", and the trade-offs within this
group nust be weighed. The preferred alternative is that alternative which is protective of human health and
the environnment, is ARAR-conpliant, and provides the best conbination of primary bal ancing criteria
attributes. The final two criteria, state and community acceptance, are "nodifying criteria” which are

eval uated foll owing comments on the FFS report and the Proposed Pl an.

8.2 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The | and-use condition assunmed under Alternative A No Action, would allow for unrestricted residential,
industrial, or recreational use. The levels of contamnation in the Watson Creek sedi nent are not a threat

to human health. However, l|ocalized areas may exi st where the levels of contami nants coul d potentially
adversely affect benthic communities. No controls would be inplenented to prevent the di sturbance of the
sedinent; therefore, aquatic and terrestrial species could becone exposed to the contam nants within the

fine-grained particles. The threshold criterion of protection of human heal th and the environnent woul d not
be achieved by Alternative A

Alternative B, Limted Action, would provide reduction in adverse effects to benthic comunities by limting
future use and devel opnent of the affected area. Linmited Action would include no further actions to reduce
or elimnate the contam nant source, or to reduce contam nant nmigration. However, the principal contaninant
m grati on pathway between A d O Field and Watson Creek has been nitigated by the construction of the GMF.
Additionally, unlike active treatment alternatives, the Linmited Action alternative would limt any activities
whi ch woul d disturb the sedinent; thereby rel easing contam nants within the sedinment into the surface water
and negatively affecting aquatic comunities within Watson Creek. The long-termnonitoring and revi ew
conmponents of Alternative B would ensure that the action provides an adequate protection of human health and
t he environnent.

Alternatives C and D both involve dredging the contam nated sedi ment and then i nmobilizing the contam nants
in the dredged sedi ment by ex-situ solidification techniques. They differ only by the total volume of

sedi nent renoved. |In each case, the solidified sedinent would be disposed in an off-site landfill.

Bent hi ¢ communities woul d be protected fromresidual contam nation by replacing the dredged sedinent with a
| ayer of sand. However, by renoving the sedinent, the benthic comunities presently living in Watson
Creek woul d al so be renoved and woul d not be protected.

Under Alternative E, the nmetals in the Watson Creek sedinent woul d be renoved by plant uptake. However, as
the plants die, they would distribute the netals back into the environnment. This would result in further

m xi ng of the nmetals but, nost likely, no net loss in the mass of netals. Additionally, the energent and
aquatic plants added to Watson Creek could conpletely fill the entire area of free standing water within

Wat son Creek, adversely affecting both aquatic and terrestrial comunities dependent on the current state of
Wat son Creek. This alternative woul d not address the pesticide contamnation in the southwestern tip of

Wat son Creek, except by the long-termdecrease in concentrations due to naturally occurring processes in the
sedi ment .

Al t hough inplenmentation of Alternatives C, D, and E woul d renove contam nants from Wat son Creek sedi ment,
active removal of the sedinent or planting operations coul d have adverse inpacts on both human health and the
environnent. WAtson Creek is located adjacent to Ad OField, an area known for the presence of UXO  During
dredging (Alternatives C and D) or planting operations (Alternative E), there would be the potential for
encountering UXO not only adjacent to Ad OField, but throughout Watson CGreek. In the event that UXO was
encountered, there would be potential for an explosion and/or CWMrel ease, resulting in detrinental effects
to human health and the environnent. Additionally, the disruptive nature of UXO cl earance, dredgi ng
(Alternatives C and D), and planting operations (Aternative E) could cause a portion of the fine sedinent
particles to becone suspended in the surface water in Watson Creek. Disturbing these fine naterials could
nmobi | i ze the contami nants and adversely affect aquatic organisms within Watson Creek. However, by
tenporarily closing the gate on the cul vert between Watson Creek and the Qunpowder R ver during the field
operations, the migration pathway for suspended solids into the Gunpowder River would be elininated.

8.3 COVPLI ANCE W TH ARARS

Conpliance with ARARs is a threshold criterion which nust be met by the sel ected renedial action.
Chemi cal -specific ARARs for sedinment, aside fromsurface water criteria, do not exist.

Alternatives B, C, D, and E would all be capable of meeting | ocation-specific ARARs (including Federal and
State endangered species and migratory bird acts; water managenent and wetlands regul ati ons; and erosion and
sedi nent control regulations). Surface water criteria and |ocation-specific ARARS will be considered during
all sanpling to minimze disturbance of the environment at Watson Creek. In addition, during the nore active
alternatives, the quality of nearby surface water would be protected by proper sedinent control measures



(chemi cal - and location-specific ARARs). The quality of surface water in Watson Oreek woul d be protected
during UXO cl earance, dredging (Alternatives C and D), or planting operations (Aternative E) by utilizing

t echni ques whi ch woul d minimze the suspension of contam nated fines (chem cal- and | ocation-specific ARARS).
The quality of the surface water in the Gunpowder R ver woul d be protected by closing the gate on the cul vert
bet ween Wat son Oreek and the Gunpowder River (chem cal- and | ocation-specific ARARS).

Al conponents of Alternatives C, D, and E would be in conpliance with action-specific ARARs. Solidification,

if properly inplenented and perforned within the established operating paraneters, woul d allow the treated
sedinent to pass TCLP and Paint Filter Liquid Tests. D sposal of the treated sedinent in an off-site
landfill would be conducted in accordance with appropriate regul ations. Selection of energent and aquatic

plants and pl anting techni ques woul d be performed in conpliance with State and Federal regul ations. There
are no action-specific ARARs for Alternatives A and B.

8.4 LONG TERM EFFECTI VENESS AND PERMANENCE

Alternative A, No Action, would not neet this criterion because the risk would not be reduced beyond current
ri sks posed by the site. The principal contam nant mgration pathway between O d O Field and Watson Cr eek
has been nmitigated by the construction of the GMF. However, because activities which could disturb the
sedi nent and expose aquatic comunities to the contam nants within the suspended sedi mrent woul d not be
prevented under this alternative, the effectiveness of the No Action alternative would be uncertain over the
long term

Alternative B, Limted Action, would provide |ong-termprotection of human health and the environnent.
Institutional restrictions currently in place at APG (i.e., access restrictions and security neasures) al ong
with additional |and-use restrictions (i.e., prohibiting any activities at Watson Creek other than future
noni toring) would prevent activities which could disturb the sedinent; thereby preventing aquatic communities
from bei ng exposed to contami nants within the suspended sedi nent.

Alternatives C, D, and E woul d provide effective | ong-termand pernmanent protection by treating the
cont ami nat ed sedi ment wi thin Watson Creek. The ecol ogical receptor exposure pathway defined in the RA woul d
be elimnated using these alternatives.

Dredgi ng conmbined with solidification as the treatnment nethod under Alternatives C and D woul d provi de the
greatest degree of long-termeffectiveness and pernmanence by renoving the top |layer of sedinent and repl acing
it with a layer of sand. Once treated, the solidified sedi ment woul d be disposed in an off-site landfill.
Therefore, adverse inpacts on benthic communities due to direct contact with the contam nated sedi ment woul d
be elimnated under these alternatives. However, the use of dredging woul d renove existing benthic
communities and aquatic plants. Al though the benthic communities and aquatic plants are expected to recover,
it is not known if the renoval of natural sedinent and replacenent with sand woul d have | ong-term ecol ogi cal
effects on benthic communities wthin Watson Creek.

Alternative E woul d provide | ong-termreducti on of contam nant concentrations by renoving netals in the

sedi nent using aquatic plant uptake. Adverse effects to benthic comunities via direct contact with the
contam nants in the sedinment would eventually be elimnated over a period of time under Alternative E. The
long-term effectiveness of phytorenedi ati on depends on the ability of the introduced emergent and aquatic
plants to survive within Watson Creek, renove the nmetals fromthe sediment, and evenly distribute the netals
around Watson Creek once the plants die. Additionally, it is not known it the plants introduced into Watson
Creek woul d out -conpet e indi genous aquatic plants, benthic organi sms, and aquatic organi snms. Therefore, the
overall long-termeffectiveness of Alternative E depends on the survival of the introduced aquatic and
energent plants and their ability to co-exist with existing comunities within Watson Creek.

8.5 REDUCTION CF TOXICI TY, MOBILITY OR VOLUME THROUGH TREATMENT

Alternatives A and B would not provide any reduction of toxicity, mobility, or volune of the contam nants
because renmoval or treatnent of the contam nated sedi nent woul d not be conponents of these alternatives.

However, unlike active treatnent alternatives, these alternatives would not include any activities which
woul d disturb the sedinent, thereby rel easing contam nants within the sedinment into the surface water and
adversely affecting aquatic ecosystens w thin Watson Cr eek.

The dredging, treatnment, and off-site disposal of contam nated sedi ment proposed under Alternatives C and D
woul d reduce the nmobility of contam nants within the Watson Creek bottom sedi nent. However, solidification
processes will increase the total volune of sedinment for disposal. Aquatic plant uptake under Alternative E
woul d passively renove the contamnants within the Watson Oreek sedinent. The volume of the contam nants
woul d not be reduced under Alternative E however, inorganic contaninants would be tenporarily bound in the
aquatic plants. The nobility of the inorganics could increase as the plants die and di sperse throughout
Wat son Creek.



8.6 SHORT- TERM EFFECTI VENESS

The length of time which would be required to inplenent the renediation alternatives follows in i ncreasing
order: Alternative B, Alternative D, Alternative C, and Alternative E. Alternative B, the Limted Action,
could be inplenented in 1 year. Alternative D wuld require approximately 10 to 16 nonths to design and
procure materials for dredging and solidification treatnent: approxi mately 8 nmonths to perform surface

cl earance work; and approximately 6 to 9 nonths to treat and di spose of the dredged sedinment. Alternative C
woul d require approximately 12 to 18 nonths to design and procure materials for dredging and solidification
treatnent; approximately 12 nmonths to perform surface cl earance work; and approximately 12 to 18 nonths to
treat and di spose of the dredged sedinment. Alternative E would require approximately 12 to 18 nonths to
desi gn and procure all necessary equi pment for planting the aquatic pl ants, approxinmately 12 nonths to
perform surface cl earance work; approxinately 6 nmonths for planting; and over 30 years to reduce the
level s of contaninants in the Watson Creek sedi ment to prevent adverse effects to benthic comunities.
These time estimates include regulatory review of the design, but do not take potential delays due to

weat her and eagl e nesting season (M d-Decenber through Md-April) into account.

There woul d be no short-term adverse effects on the public, workers, or environnent fromA ternatives A and
B, because no active renedial actions would be inplenented at Watson Creek.

Alternatives C, D, and E woul d require that extensive UXO surveys be perforned to ensure that the equi pnent
used in the actual renediation does not accidentally encounter UXO  Underwater UXO surveys are difficult and
expensive to inplement, and are not likely to be 100% affective. However, Alternatives C, D, and E would
each be designed to provide for short-termprotection of the public, workers, and the environnent during
inplenentation. |In addition, proper personal protective equi pnent would be required for all site workers.

Secondly, elenents of Alternatives C, D, and E each require that the sedinent be disturbed. This would
likely result in the mxing and suspension of fine-grained particles through the water colum, which could
expose aquatic and terrestrial species to the metals adsorbed onto these particles. However, proper neasures
woul d be used to mnimze the suspension of contam nated fines in the surface water during i ntrusive
activities to protect the aquatic ecosystens within Watson Creek.

8.7 | MPLEMENTABI LI TY

Alternatives A and B would be the nost easily inplemented. Alternative A would require no change in existing
controls, and nearly all of the institutional control conponents of Alternative B are already in place.

Adm ni strative inplenentation of Alternative B would require continued coordination between APG the State of
Maryl and, and the USEPA to ensure continuity of the |ong-term nanagerment and nonitoring of the site.

The equi prent and materials required for dredging and treating the sedinent proposed for Alternatives C and D
are conmercially available. However, normal dredgi ng nethods nay not be applicable to Watson Creek due to
UXO hazards. UXO are inherently dangerous under any circunstances. UXO found in the creek will likely be in
poor condition, naking themeven nore unstable and dangerous to handle. This greatly increases the safety
concerns and environmental effects associated with these alternatives. The |ogistics of successfully
performng a UXO cl earance over a |arge body of water also affects the inplenmentability of Alternatives C and
D. UXO cl earance and dredgi ng net hods whi ch would m ni m ze the suspension of contam nated sedi ment particles
into the surface water within Watson Creek would need to be inplemented to prevent adverse effects on aquatic
organi sns. The solidification technol ogy selected for Alternatives C and D has been denonstrated to be
easily inplementable for the renediation of contam nated sedinent at other sites. However, the |arge vol une
of sedinent to be renoved and treated under Alternative C nay cause | ogistical problens; therefore,
Alternative D may be nore feasible.

The equi prent and nmaterials required for planting aquatic plants proposed under Alternative E are

comrercial ly available. However, nuch like Alternatives C and D, UXO hazards at Watson Creek woul d
conplicate planting operations. Care would need to be taken during UXO cl earance and planting operations to
mni m ze the suspension of contam nated fines into the surface water within Watson Creek which coul d
adversely affect aquatic organisnms. Planting of aquatic plants has been denonstrated to be easily

inmpl enentabl e at other sites; however, proliferation of emergent and aquatic plants in Watson Creek may cause
problens in inplenenting Alternative E. It is also possible that the Watson Creek sedi nent may not sustain a
vi abl e popul ati on of aquatic plants capabl e of netals uptake.

8.8 COosT

Tabl e 8-1 provides a conparison of the costs of the five alternatives under consideration. Total capital
costs, annual O&%M costs, and present worth (30 years at a discount rate of 5% for each alternative are
presented. The progression of total present worth fromleast expensive to nmost expensive alternative is:
Alternative A (no cost); Alternative B, Alternative E; Alternative D, and Alternative C  Aternatives C and
D are the nost expensive alternatives because of the large quantities of sedinent that would require renoval,



treatnent, and di sposal.
8.9 STATE ACCEPTANCE

Based on a thorough review of the renedial alternatives and public comrents, MDE concurs with the preferred
al ternative.



Al ternative

A

B

TABLE 8-1
COVPARI SON OF COSTS FCR
WATSON CREEK REMEDI AL ALTERNATI VES

Descri ption
No Action
Limted Action
Ful | - Scal e Dredgi ng/
Sol i dification/
Landfill
"Hot Spot" Renoval/
Solidification/
Landfill

Aquati c Phytorenedi ation

Costs in

Capi tal Cost

$0

$38, 000

$156, 000, 000

$36, 000, 000

$5, 070, 000

1996 Dol | ars

Annual
Q&M Cost
$0
$46, 000

$46, 000

$46, 000

$46, 000

Pr esent
Wrth
(30 yr, 5%
di scount rate)
$0
$615, 000

$157, 000, 000

$37, 000, 000

$5, 780, 000



8.10 COVMIN TY ACCEPTANCE

A full transcript of the public nmeeting, held on July 28, 1997, is available in the Adninistrative Record
In general, the community appears to be in support of the selected remedy. Responses to witten conments
received fromthe community are presented in the Responsiveness Summary (Appendi x A).

8.11 SUMVARY OF DETAI LED EVALUATI ON
The following is a brief summary of the evaluation of alternatives:

. Alternative A (No Action) would not prevent the disturbance of the sedinment by
trespassers or future devel opment of the site. Therefore, Aternative A has been judged to
be incapabl e of providing overall protection of human health and the environnent.

. The inplenmentation of Alternative B, Limted Action, would result in the establishment of
institutional controls to restrict access to the site, prevent devel opnent and di sturbance of
the site, and informworkers and the public of the risks.

. The active renediation alternatives, Alternatives C, D, and E, would result in the
renedi ati on of the contam nated sedi nent. However, these alternatives pose relatively
hi gh risks during inplenmentation due to the potential presence of UXO in the sedinent.
These alternatives would also result in the di sturbance, and possibl e suspension, of the
sedinent in the water colum. This suspension nmay cause the aquatic and terrestria
speci es who use Watson Creek to becone exposed to the netals that are adsorbed onto
the fine-grained sedinent particles.

9.0 SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the detailed analysis of the alternatives, and public
comrents, the Arny and USEPA, with the concurrence of MDE, have chosen Alternative B, Limted Action, as the
nost appropriate renedy for QU3 at Watson Creek in the OField Area of APG MD. As nentioned in Section 7.3,

the sel ected remedy shall involve inplenmentation of the followi ng actions at Wat son Creek

. Institutional Controls. |Institutional controls such as access restrictions and | and-
use restrictions are currently in place at QU3. Watson CGreek is located in a
restricted area of APG therefore, access to this area is strictly enforced by APG
security. The restricted area is also subject to randompatrols by arned security
personnel . Additional access restrictions may be required at Watson Creek in the
future if security practices are downgraded, however this is not anticipated
considering the current activities at APG

Land-use restrictions will include: 1) the posting of signs prohibiting unauthorized
entry into Watson Creek; 2) the prohibition of activities at Watson Creek other than
future nonitoring; 3) inputting these restrictions into APGs @S, which is utilized in
t he devel opment of APG s Real Property Master Plan; and 4) incorporation of these
restrictions/prohibitions into any real property documents 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

the site, as well as a description of the contam nation at this site. The final wording
and the |l ocation and nunber of signs would be determ ned during the workpl an

devel opnent phase and through negotiations with USEPA and MDE. In addition

the Directorate of Safety; Health and Environnent (DSHE) woul d certify to the

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 woul d be provi ded

. Physi cal Security Measures. In conjunction with institutional controls, existing
physi cal security neasures shall be maintained and additional security neasures
will be inplenmented, as needed. Physical security neasures include the posting of
signs and mai ntenance of fences within the restricted area

. Publ i ¢ Education Prograns. Educational prograns shall be devel oped to inform
workers and | ocal residents of the potential hazards due to the presence of UXO in
the sedinment, and potential inpacts to the aquatic environnent caused by the
di sturbance of contam nated sedi ment in Watson Creek

. Long- Term Monitoring of Site Conditions. Site conditions shall be nonitored at



| east once every five years in conjunction with the reviews described bel ow
Monitoring in Watson Creek will indicate whether any unforeseen changes woul d

rai se the human health or ecol ogical risks associated with Watson Creek. A |ong-
termsanpling plan shall be devel oped for Watson Creek, by the Arny, USEPA,

and MDE, to nmonitor the |evels of contamnants in the sedi nent and

fish/invertebrate tissue. Because netals and 4, 4-DDE are the contam nants of
concern in Watson Creek, all sanples shall be analyzed for netals, and sanpl es
collected in the vicinity of W--39 shall al so be anal yzed for pesticides. Additional
anal ytes may al so be added, as needed, to future nonitoring. Based on the results
of chemical analysis, additional toxicity tests may al so be warranted in the future.

. Fi ve- Year Reviews. Although this remedy does not allow for unrestricted use and
exposure, all available data shall be analyzed as part of the five-year review process
to determ ne whether additional remedial actions or site controls are required.

Most conponents of Alternative B have been inplenented and are being maintained at the site. Institutional
controls and other provisions of this alternative are expected to mnimze the risks posed to aquatic
communities living within Watson Oreek. Inplenentation of this alternative shall not create any adverse
envi ronnental i npact.

9.1 BASI S FOR SELECTI ON

Alternative B will achieve risk reduction through institutional controls to prevent site access and future
devel opnent, and public educati on and awareness of the potential hazards due to the presence of UXOin the
sedinent. Al though Alternative B will not reduce the contam nant concentrations in the short termas the
nore active renedial alternatives (Alternatives C, D, and E), it will result in lower risks in the short term
and better overall protection of the aquatic environment. Therefore, Alternative B is believed to provide
the best bal ance of trade-offs anong alternatives with respect to the evaluation criteria.

9.2 COST OF SELECTED REMEDY

The total capital cost for inplenentation of Limted Action (Alternative B) at Watson Creek is estimated at
$38,000 and the total annual costs are estinmated at $46,000. The total present worth of these costs,
calculated with a 5%discount rate over a lifetime of 30 years, is $615,000. Contingencies associ ated
with the alternative would be minimal because the alternative does not include any treatment or design
conmponents. The costs for inplenentation of Alternative B are outlined in Table 9-1.



TABLE 9-1
SUMVARY COF COSTS FOR THE SELECTED REMEDY
ALTERNATI VE B: LI M TED ACTI ON
| TEM CosT

Capital Costs

Adm ni strative Actions $23, 000
Conti ngenci es (60% of Capital Subtotal) $13, 000
Perm tting & Coordination $2, 000

Annual Cperation and Mi ntenance Costs

Pr ogr am Over si ght $28, 000
Long- Term Moni toring & Five-Year Reviews $9, 000
Conti ngenci es (25% of Annual Subtotal) $9. 000
Present Worth of Annual O&M $577, 000

(30 years, 5% discount rate)

Total Present Worth $615, 000
(Capital and Annual Costs, 30 years at 5% di scount rate)



10.0  STATUTCRY DETERM NATI ONS

The Arny's primary responsibility at its NPL sites is to undertake remedi al actions that achi eve adequate
protection of human health and the environnent. Wen conplete, the selected renedial action for this site
must conply with applicable or relevant and appropriate environnental standards established under Federal and
State environmental |aws unless a statutory waiver is justified. The selected remedy al so nust be
cost-effective and utilize permanent solutions and alternative treatmnment technol ogies or resource recovery
technol ogi es to the maxi num extent practicable. Finally, the statutory preference for renedies that enpl oy
treatnent that permanently and significantly reduce the volune, toxicity, or nobility of hazardous waste as
their principal elenent should be satisfied, to the maxi mum extent practicable. The follow ng sections

di scuss how the sel ected remedy neets these statutory requirenents.

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

The sel ected remedy protects hunan health and the environment by limiting disturbance of the sedinent and
potential UXO which could occur through future use and devel opnent of the affected area

10. 2 COWVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

Aside fromsurface water criteria, chenical-specific ARARs for sedinent do not exist. In addition, there are
no action-specific ARARs related to the conponents of the selected remedy. However, the selected renmedy is
in conpliance with |ocation-specific ARARs, therefore neeting this criterion (Table 10-1).

10.3  COST- EFFECTI VENESS

The selected renmedy is cost-effective because it has been determned to provide overall effectiveness
proportional to its costs, the net present worth being $615, 000

10.4  UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES ( OR RESOURCE RECOVERY
TECHNOLOG ES) TO THE MAXI MUM EXTENT PRACTI CABLE ( MEP)

The Arny, USEPA, and MDE have determined that the selected renedy represents the maxi mrumextent to which
permanent sol utions and treatnent technol ogies can be utilized in a cost-effective manner for action at
Wat son Creek. Renoval and treatment options were considered in the FFS for this site, but were elimnated
because those alternatives posed a relatively high risk (due to the potential presence of UXO and could
result in the suspension of sedinmet in the water colum.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

Based on the nost accurate information available at this time, the Arny, USEPA, and ME believe the sel ected
remedy is protective of human health and the environnent conplies with ARARs, is cost-effective, and utilizes
permanent solutions and alternative treatment technol ogi es or resource recovery technol ogies to the maxi num
extent practicable. A though there is a statutory preference for renedies that involve treatnent as a
principal elenent, the Arny believes that the preferred alternative represents the nost effective neans of
risk reduction for the site, given the linited scope of the action
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ARARS FCR THE SELECTED REMEDY
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Appropriate

Appl i cabl e,
Rel evant, and

Appropriate

Appl i cabl e,
Rel evant, and

Appropriate

Requi renent Synopsi s

The state of Maryland has promul gated surface water quality standards and use
classifications for surface waters. Inorganic and organic contaminants in surface water
are regul ated for the protection of aquatic life and human health. These standards woul d
also apply to any stormnater or applied water that flows fromthe regulated unit to the

I and surface.

Federal AWQXC are criteria for protection of human health and aquatic |ife which have
been devel oped for 95 carcinogeni ¢ and noncar ci nogeni ¢ conpounds. |norganic and

organic contaminants in surface water are regulated for the protection of freshwater and
marine aquatic life. These standards would al so apply to any stornwater or applied
water that flows fromthe regulated unit to the | and surface.

This law requires that action be taken to conserve endangered or threatened species. In

addi tion, actions must not destroy or adversely nodify critical habitat. Consultation with
the Department of the Interior is required to ascertain that proposed actions will not affect
any |isted species.

Any action taken or funded which results in the killing, hunting, taking, or capturing of any
mgratory bird, part, nest, or egg is unlawful.

This law requires that action be taken to conserve the endangered bald and gol den
eagles. In addition, actions nust not destroy or adversely nodify critical habitat.

These regul ations define the threatened and endangered species w thin Mryl and.



11.0  DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The proposed plan for QU3, Watson Creek, O Field Area, APG Aberdeen, MD, was released for public comrent on
July 2, 1997. The Proposed Plan identified Alternative B, Linmited Action, as the preferred alternative. The
Arny, USEPA, and MDE revi ewed and considered all comrents received during the public neeting and during the
public comrent period. Upon review of these comments, it was determned that no significant changes to the
remedy, as originally identified in the Proposed Pl an, are necessary.
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APPENDI X A, RESPONSI VENESS SUMVARY

The final conponent of the Record of Decision is the Responsiveness Summary. The purpose of the
Responsi veness Summary is to provide a summary of the public's comments, concerns, and questions about \Witson
Creek 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 July 28, 1997 to fornally present the Focused Feasibility Study Report and
Proposed Pl an, to answer questions, and to receive coments. The transcript of this neeting is part of the
adm nistrative record for the site. Al coments and concerns summari zed bel ow have been consi dered by the
Arnmy and USEPA in selecting the final cleanup methods for Watson Creek.

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

Overvi ew.

Background on community invol venent.

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

>r>> >
A WNBE

Al OVERVI EW

At the tine of the public comment period, the Arny and USEPA had endorsed a preferred alternative for the
cl eanup of Watson Creek. The preferred alternative consisted of long-termnonitoring of site conditions,
continuation of access controls, and adm nistrative actions. The Maryl and Departnent of the Environnent
(MDE) stated the proposed actions seened appropriate based on the findings of the risk assessnent; however,
MDE woul d consider the public's comrents before providing a final concurrence on the project.

The community generally seenms to be in support of the preferred alternative, with a few residents
preferring excavati on.

A2 BACKGRCUND ON COMMUNI TY | NVOLVEMENT

Ctizens' interest inthe OField Study Area has been high, with the focus primarily on the groundwater and
the dd OField landfill, the primary source of contamination. Specific interest in Watson Creek has been
limted primarily to discussions at Restoration Advisory Board neetings and coments by the APG Superfund
Ctizens Coalition. However, area residents are heavy recreational users of the waterways surroundi ng APG
and are concerned about any possible inpacts to these waterways.

APG has mai ntai ned an active public involverment and i nfornation programregarding the O Field Study Area.
H ghlights of APGs community relations activities for Watson Creek foll ows:

. APG began di scussi ng possi bl e cl eanup nethods for Watson Oreek at Restoration
Advi sory Board neetings in January 1995. Qher neetings where APG presented
i nformation on Watson Creek included July 1995, June 1996, and March 1997.

. APG rel eased the Proposed Plan for Watson Creek tor public comrent on July 2, 1997.
Copi es were available to the public at APGs information repositories at the Aberdeen and
Edgewood Branches of Harford County Library and MIler Library at Washi ngton Col | ege.

. APG i ssued a press rel ease announcing the availability of the Proposed Plan, the dates
of the public coment period, and the date and tinme of the public neeting to APG s
nmedia |ist.

. A 45-day public coment period on the Proposed Plan ran fromJuly 2, 1997 to

August 15, 1997.

. APG pl aced newspaper advertisenents announci ng the public comment period and
neeting in The Aegis, the Cecil Wig, the Essex Tines, The Avenue, and the Kent
County News.

. APG prepared and published a fact sheet on the Proposed Plan. APG mail ed copies of

this fact sheet to over 2,590 citizens and elected officials onits Installation Restoration
Programnmailing list. The fact sheet included a formwhich citizens could use to send APG
their conments.

. On July 28, 1997, APG hold a public neeting at the Edgewood Senior Center



Edgewood, Maryl and, Representatives of the Arny, USEPA and the MXE presented
information on the site and their respective positions on the proposed cl eanup
alternatives.

A3 SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBI LI C COMVENT PERI CD AND AGENCY RESPONSES

Comment s rai sed during the Watson Creek public comrent period on the Focused Feasibility Study Report 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 2 conpleted returns. The follow ng nunber of responses were in favor of:

No Action

Limted Action

Limted Action and Aquatic Phytorenediation

Ful I - Scal e Dredgi ng

Ful | - Scal e Dredgi ng and Aquatic Phytorenedi ati on
Li m ted Renoval

Aquat i c Phytoremedi ation

ONR R RENO

Comment s i ncluded on the forns were:

Comrent  1: (One resident expressed a preference for Limted Action conbined with aquatic phytorenedi ation.
He stated that if aquatic phytorenodiation is successful, the |evel of security and noni toring coul d be
phased down over tinme. He also stated he believes the Arny has a responsibility to neutralize and restore

t hose areas.

APG Response: APG is studying phytorenediation and agrees it may be a valuable tool at certain sites.
Analysis of its use at this site showed that while it rmay hel p decrease the limted inpacts to sedinent-
dwel | i ng organi sns, the plants could conpletely fill the free-standing water within Watson Creek. This

coul d adversely affect aquatic life, waterfow, and terrestrial animals which depend on the present state of
Wat son Creek.

It is unlikely the level of security would be decreased as long as the Arnmy continues to own the site. APG
agrees that nonitoring can be adjusted over time and phased down if appropriate. Al so, the Arny agrees it
has a responsibility to restore areas wherever necessary or practicable and this is a goal of the cleanup
program

Comment 2: Thank you for your continued efforts to keep the coommunity informed. This fact sheet does an
excel l ent job of explaining the situation and possibilities. It is not easy to comunicate these issues

and your fact sheets always seemto be able to do it. | was at the Tollchester Fair |ast weekend w th out of
town guests and your staff graciously took the tine to discuss with themyour program You are to be
commended on your efforts. Keep it up!

APG Response: APG acknow edges and appreci ates the coments.

Comment 3: (ne resident asked why the fact sheet did not contain the results on anphi pod survival and
growth. The person al so asked for further explanation on the statement that a person's contact with

sedi nent would be mninal since the water would wash it away. The comenter stated that a wader's feet and
leg skin is exposed to sedinent.

APG Response: APG will supply the commenter with the charts fromthe Focused Feasibility Study which
summari ze the survival and growh results. APGw || also supply the conmenter with the information
repository | ocations which have copies of the full report for public review The fact sheets present only a
brief summary of all the vol um nous data gathered during the studies.

APG agrees that a wader's skinis in contact with the sedinent. However, the risk assessnment assuned a
person exposed to Watson Oreek sedinent woul d be trespassing and woul d not |ikely be standing in one place

I ong enough to result in an exposure route. Also, the sedinment sanples fromWtson Creek and the Qunpowder
Ri ver were collected under at |east two feet of water. This led to the conclusion the water woul d be washi ng
away the sediment and the length of time the wader's skin would be in contact with the sedi nent woul d be

m ni mal .

Comment 4: A resident commented that any unexpl oded ordnance shoul d be | ocated where possible and
dest royed.



APG Response: APGis working on the issue of unexpl oded ordnance, particularly in areas near APG s
boundaries and al ong shoreline areas. This work includes |ooking at technology that is on the cutting edge
for locating the ordnance, determi ning what its contents are, and di sposal methods. APG will continue to
keep residents informed about these studies and actions

Comrent 5: A resident commented that her main concern is drinking water. She stated it is nost i mport ant
that APG constantly nonitor the levels of inpurities and be sure the water is safe at all tinmes at any cost.

APG Response: APG agrees that ensuring any contam nati on found at APG does not inpact drinking water
supplies is a priority. The Installation Restoration Programhas installed an extensive nonitoring well
network, with an enphasis along the APG boundaries, and is conducting conprehensive geol ogic studies to
ensure any contamination is not noving off-post. Protection of public health and the environment is nore
hi ghly wei ghted than cost in the renediation process.

Comment 6: A resident expressed a preference for Alternative C, full-scale dredging, with disposal in a
concrete vault where it cannot |each out. She also stated toxins nmust be kept out of the environnent,
even dil uted.

APG Response: Dredging followed by solidification was selected for detailed anal ysis because this process
woul d i mmobi l i ze the contami nants (prinarily metals) in concrete blocks. Prior to disposal, the

solidified blocks would be required to pass two tests, the Toxicity Characteristic Leaching Procedure

(TCLP) and Paint Filter Tests, to ensure that the contam nants in the bl ocks would not readily mgrate into
the environnent. However, APG s analysis found this alternative to be less favorable than Limted Action in
terns of overall protection of hunman health and the environnent and cost-effectiveness. Full-scale dredging
coul d al so have short-terminpacts on hunman health and the environnment, due to potential UXO and the
suspensi on and migration of contamnated fines. Therefore, APG and USEPA selected Limted Action which wll
be nore protective of human health and the environment than full-scale dredging. Under the Linmted Action
alternative, the contaminants in the sediment would be | eft undisturbed; thereby ninimzing adverse inpacts
on the environnent.

COMMENTS AT JULY 28, 1997 PUBLI C MEETI NG

No oral or witten comments were presented at the July 28 public neeting on the Proposed Plan. A ful
transcript of the neeting is available at APG s information repositories.

COMMENTS FROM APG SUPERFUND CI TI ZENS COALI TI ON

APGSCC is the recipient of two Technical Assistance Grants fromthe U S. Environmental Protection Agency.
The Coalition submtted comrents prepared by their consultant the University of Maryland Programin
Toxi col ogy. APGSCC stated it supports the preferred alternative of Limted Action. They al so had severa
specific coments which are sumari zed bel ow

Comment 7: The Toxi col ogy Programnoted it has rai sed previous concerns regardi ng the adequacy of using one
bi oassay to assess bioavailability, without other supporting science and | ogic

APG Response: Hyalella azteca (H azteca) was selected as the organismfor further testing at \Watson

Creek after giving serious consideration to several test alternatives, one of which was to use two

bi oassays at each sanple location. H azteca was used in all sanpling rounds to naintain a consistent

test organi smthroughout all phases of testing, allowi ng the conparison of data fromall sanpling phases.
The use of H azteca was approved by the U S. Environnmental Protection Agency and Maryl and Departnent of the
Envi ronnent, as well as the nulti-agency Biol ogical Technical Assistance Group. Al so, the scientific
literature suggests that H azteca is generally a sensitive indicator of sedinment toxicity. As part of the
long-termnonitoring, APG w || be again eval uating which organi sns are appropriate.

Comrent 8: The Toxi col ogy Program questioned the accuracy of the costs presented for the other alternatives
and suggested APG s current budget needed to be considered in selecting an alternative

APG Response: APG believes the costs presented for the alternatives are reasonably accurate estimtes. The
Focused Feasibility Study report contains detailed cost infornmation on the conponents that nmake up the tota
cost of each alternative. APG agrees that priorities need to be set in deciding which areas to address
first. However, cost is not the primary factor considered in the selection of an appropriate renedy. Cost
is considered only in relation to renedies that are equivalent in effect but vary in their cost. Protection
of public health and the environment is the factor which receives the greatest weight in the evaluation of an
appropriate cl eanup pl an

Comment 9: The Toxi col ogy Program questi oned whet her APG woul d be further investigating the narsh area south



of Watson Creek. They stated it would not nake sense to excavate the sedinent it the marsh is a potential

sour ce.
APG Response: APG plans to conduct additional sanpling in the New O Field marsh area, |ocated south of
Wat son Creek, in late 1997. Based on an analysis of historical information and the results of this
investigation, APGw || issue a proposed plan for any required actions to the public for review

A4 SAMPLE NEWSPAPER NOTI CE ANNOUNCI NG THE PUBLI C COMMVENT PERI GD AND THE PUBLI C MEETI NG
The following is a copy of the newspaper notice printed in the Cecil Wig on July 2, 1997.
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