STATEMENT OF BASIS/ REGION I
REQUEST FOR PUBLIC COMMENTS ID# 9999

Army Garrison — Fort Buchanan
Northwest Boundary Area
Bayamon, Puerto Rico

Facility/Unit type: Northwest Boundary Area

Contaminants: Trichloroethene (TCE), Tetrachloroethene (PCE), cis- and trans -1,2-Dichloroethene
(DCE), Vinyl Chloride

Media: Groundwater

Remedy: Enhanced Bioremediatio n-Reductive Dechlorination, Long -term Monitoring and L and-

Use Controls.

FACILITY DESCRIPTION also provides support to Department of Defense (PO
operations in the Caribbean area.

The Army Garrison-Fort Buchanan (Fort Buchanan),
with oversight from the United States EnvironmentalSITE GEOLOGY AND HYDROGEOLOGY
Protection Agency (EPA), engaged in a voluntary
corrective action after volatle organic compounds According to the geologic maps of the Bayamg
(VOCs), primarily trichloroethene (TCE), were deegtat Quadrangle (USGS, 1973) and the San Juan Quadrar
concentrations up to 154 micrograms per liter (pgfik  (USGS, 1977) the coastal plain, wherein Fort Buahar
groundwater monitoring well samples collected witthe lies, consists of unconsolidated deposits of QuatgrAge
adjacent property (now Puma Energy Caribe LLC) iralluvium sands, silts, and clays which charactetize
2004. northern two-thirds of the surface geology of Fqg

Fort Buchanan is located approximately 10 kilongeter Buchanan and most of the relatively flat centralleya
(km) southwest of the city of San Juan, Puerto Ridee installation areas. A range of Neogene age linmestg
installation is bordered by Roosevelt Avenue to ¢hst, (Aguada) outcrops, known as Montes de Caneja, 8cg
road PR-No. 2 to the south, road PR-No. 28 to thalong the northern boundary of Fort Buchanan, andg
immediate northwest (with Puma Energy Caribe LLCsecond ridge, which is part of the Cibao formatimmms
beyond) and De Diego Expressway to the north. Th#he southern boundary. The Cibao Formati
installation occupies approximately 746 acres withwo  stratigraphically underlies the Aguada Formation.
municipalities, Bayamédn and Guaynabo.  Data obtained during the current Northwest Boundd
Physiographically, Fort Buchanan is located on th&CRA Facility Investigation (RFI) indicates thathie
northern coastal plain of Puerto Rico, which isw@b® not uniform across the site, approximately 20 tde# (ft)
miles wide and slopes gently upward to the centradf clay overburden was encountered prior to contatti
mountain chain, the Cordillera Central. the uppermost carbonate sand aquifer. The overbur

Camp Buchanan was established in 1923, originalljended to thicken as the investigation moved naatiw
located on a 300-acre tract of land approximatelyrsles  Underlying the clays and silts were varying degraed
south of San Juan Bay. From 1926 to 1930 Campmanges of a carbonate sand unit comprised of tirlarge
Buchanan was used as a maneuver training areaangd r gravel and coarse sands, mostly yellow to pale brow
by the regular Army, by National Guard troops, @sda color. Beneath the water table, these zones weaslyn
Citizen Military Training Camp. In 1940 it was dgsated saturated. In many of the wells, two distinct cadite
as Fort Buchanan and expanded to 1,514 acres, lamnes (older and younger terrace zones) were fo
expanding to 4,500 acres. After World War I, theseparated by approximately two to 20 ft of fine eni.
Installation was gradually reduced in size to itsspnt 746 However, data gathered during the installation loé t
acres. Today, Fort Buchanan continues to suppat tmorthernmost wells (OP-1 through OP-7) suggestedl ¢
reserve- and active-component soldiers in Puerto Bhd  carbonate sand layer north of the site. Underlyting
the U.S. Virgin Islands. Its principal mission isiet carbonate layer was often a greenish gray silt mahte
mobilization, readiness and actual deployment of The hydrogeology of the Northwest Boundary Arg
approximately 15,000 reserve-component soldiers inonsists essentially of a two-aquifer system that
Puerto Rico and the U.S. Virgin Islands. The iratein  connected, with the older terrace being the sotocéhe

recharge of the younger terrace. The older terrg
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occupies the southern end of the study area inpfends, into indoor air was identified as a complete patdnt
while the younger terrace represents the nortteevtahds. exposure pathway. There are currently no buildimigisin

Both aquifers are in the carbonate sands. Lowthe plume area on the Installation which are ratylal
permeability overburden covers the area; therebgccupied, and the Fort Buchanan Master Plan doés
preventing, or limiting, infiltration in the studgrea. The include any residential development in the Northwe
upland area to the south provides recharge to tildys Boundary Area. However, there are no restrictageinst

area. The overburden thins out in the southernnagla building other structures at the site. Although #rea is
and the aquifer surfaces there to recharge. Theroldserved by a public water supply, there is no form

terrace material consists of alternating sand ahdasd
dips below the younger terrace material. It hatrang,
immediate response to rain events, and is not tefieoy
tides. The younger terrace, alternatively,
northern half of the study area. It communicatés whe
older terrace, but not excessively. It is alsalernating
sand/silt one-to-two aquifer system. The wellshuitthe
younger terrace have a lesser response to raiafadl,are
affected by tides. Groundwater flows south to nortith a
steep gradient from the southern end of the ingagtn
area and flattening out north of the DirectoratePablic
Works (DPW) complex and across Route
Groundwater levels are tidally influenced in mariytize
wells.

EXPOSURE PATHWAYS

Concentrations of VOCs in groundwater exceeding theap water source. The primary contributor to gcbwater
Maximum Contaminant Levels (MCLs) were detected irconcerns is TCE. No ecological risks have beentifiet
Phases | through IV of the RFI. Phases V through Vlat the site.
water
The majority of the VOCs that wereSELECTED REMEDY

included geophysical, and surface
investigations.
detected are chlorinated solvents in groundwatdrtiaeir

different breakdown phases. The breakdown prodatts
PCE and TCE are cis-

(DCE), vinyl chloride, and finally ethene. Grourater in

soil,

the Northwest Boundary Area is contaminated witlEPC Controls (LUCs). The estimated cost of this altéueais
and TCE, and to a lesser extent 1,2-DCE and viny$1,973,000.

chloride. The horizontal extent of elevated comegions
of PCE, 1,2-DCE, and vinyl chloride is generallgited
to Fort Buchanan; notable concentrations of thesdytes
have not been detected north of the installatiofihe
horizontal extent of TCE is more widespread aneres
north from the Installation boundary.

The compound most frequently detected
groundwater during the sampling events was TCEulRes
of the Northwest Boundary RFI indicate that theaaoé
highest TCE concentrations in groundwater is witam

open field area east of the DPW complex (4,040 ug/Lto vapor intrusion.

VOCs were detected in off-post monitoring wells thaof
the installation, with TCE detected at concentraiap to
141 pg/L. Soil samples were collected from sotlitgs

and test pits during the Northwest Boundary RFlo N accelerate degradation of the COCs in the areahef

VOCs were detected above screening levels in arijieof
soil samples.

The RFI risk screening evaluated groundwater aild socexpected to result in achievement of the final reiale

as potential media of concern for human receptofoe

Buchanan. Exposure to VOCs released from groundwat80 years.

forms thworker, and off-site resident adult and child.

28no buildings within the Northwest Boundary Areatthee

and trans-1,2-dichloroethenEnhanced Bioremediation — Reductive Dechlorinatiq

ingroundwater as a source of drinking water until @@Cs

restriction on the use of site groundwater. Tlaneefthe
potential human receptors evaluated in the RFunhed an
adolescent trespasser, commercial worker, congiruc

The risk assessment determined there are no paite
concerns for human contact to soil and surfacenatde
Northwest Boundary Study area. There are poten
concerns for the commercial worker and off-sitedest
exposure to groundwater. For the commercial work
there are potential concerns for inhalation of ordair
from vapor intrusion. As noted above, there ameanily

occupied on a regular basis. However, any buiklin
constructed within the Northwest Boundary Area $thou
take into account potential vapor intrusion of VOIGsm
groundwater to the indoor spaces. There are pateigk
concerns for off-site resident exposure to grouridwas a

Remedy selected consists of a combination
Long-term Monitoring, and the establishment of Largk

This alternative involves enhanc
bioremediation via anaerobic dechlorination usir
substrate, electron donor, and nutrient injecticas
required) to address areas of the greatest grouedw
impacts, a long-term monitoring program to asse=ssds
in natural attenuation and contaminants of con¢emCs)
in groundwater over time, and LUCs prohibiting tlee of

in groundwater are below the remedial goal and irgqy
vapor mitigation for any new structures, as neagsda
prevent exposure to the COC above indoor air legeks

The bulk of the remediation of the site COCs wou
occur during the enhanced bioremediation phasehef
remedy. Enhanced bioremediation was selected

highest concentrations. The interim remedial doathis
phase of the remedy is 100 pg/L for TCE, which

goal of 5 pg/L for TCE within a reasonable timefeaof
Long-term monitoring would be condudied
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ensure that COCs continue to attenuate and that tBoremediation can be enhanced, or accelerated,
remedial goals are achieved. Periodic reviews avdnd providing additional nutrients and/or microorganssito
conducted, because the COCs would be present ihe subsurface to increase the population andigctd
groundwater at concentrations that exceed the riamedthe microorganisms capable of degrading the
goal after implementation of the enhanced bioreatesh  contaminants.Enhancedn situ bioremediation is an
portion of the remedy and before attenuation ofGl@Cs extremely effective technology for treating chlated
to the remedial goal is complete. compounds such as TCE, and has been utilized ieEgct
at other sites containing TCE and related compounds
groundwater. Furthermore, previous groundwat
investigations within the Northwest Boundary Areavé

Applicable remedial technologies were evaluated in indicated that the site conditions are suitabletieruse of
Corrective Measures Study. Some of these techresog this technology.
are considered innovative, and may provide advastag
over traditional technologies. The innovative tealbgies
considered for this site includ&ad situ chemical oxidation,
in stu chemical reduction, and enhanced situ A 45-day public comment period on the proposed tBme
bioremediation. Thesi situ technologies are preferable will be open from June 19 to July 29, 2012. If resfed, a
to traditional technologies which would require public meeting will be held during this period.
groundwater extraction aret situ treatment, because they
are more effective in terms of overall treatmentNEXT STEPS
remediation timeframe, and cost.

An innovative technology, enhancedn situ  Once the period for public comments/meeting en
bioremediation, was chosen as part of the seleet®edy EpA will evaluate whether public comments wou
for this site. Bioremediation qf TCE, PCE, and ithe result in significant changes to the proposed reme
breakdown products DCE and vinyl chloride occuremh 00 finished, EPA will issue the final Statemeht
microorganisms in the environment degrade thesgasis/FinaI Decision/Response  to  Commer
compounds in a process called reductive dechlaoimat : . )

document which will be followed by the Correctiv
Measures Implementation Work Plan and Reme
Construction.

INNOVATIVE TECHNOLOGIES CONSIDERED

PUBLIC PARTICIPATION

CONTAMINATION DETECTED AND CLEANUP GOALS

Media Estimated | Contaminants Maximum Action Cleanup Point of
Volume Concentration L evel Goal Compliance
TCE *5ug/L (TCE,PCE | *5ug/L (TCE.PCE | area of the TCI
Groundwater| 6,340,320 PCE 4,040 pg/L | « 2 pg/L (Vinyl e 2 pg/L (Vinyl plume within the
ft3 1,2-DCE (TCE) Chloride) within Chloride) within existing

Vinyl Chloride facility, 0.25 pg/L facility; 0.25 pg/L | monitoring well

outside the facility outside the facility. | network that

exceeds 100

Ho/L
KEY WORDS: CONTACT:

Groundwater, soil, VOCs, chlorinated solvents, TEEE,
dechlorination,

bioremediation,

reductive

oxidation, Natural Attenuation
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David N. Cuevas, PhD

Region II-United States Environmental ProtectioreAgy
c@laribbean Environmental Protection Division

City View Plaza Il — Suite 7000
Guaynabo, PR 00968-8069

Tel: (787) 977-5856

cuevas.david@epa.gov
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