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SI TE NAME AND LOCATI ON

Honestead Air Reserve Base

Homest ead Dade County, Florida

Qperable Unit No. 6, Site SS-3,

Aircraft Washrack Area (Forner Site SP-7)

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for Aircraft Washrack Area, Qperable Unit
No. 6 (OU-6), Site SS-3, at Homestead Air Reserve Base (ARB) (fornerly Honestead Air Force Base), in
Honmestead, Florida. The selected renedial action is chosen in accordance with CERCLA, as anended by
SARA, and, to the extent practicable, the National G| and Hazardous Substances Pol | uti on Contingency
Plan (NCP). This decision is based on the adm nistrative record for this site.

The State of Florida, the U S. Environmental Protection Agency (USEPA), and the U S. Air Force (USAF)
concur with the selected renmedy presented in this Record of Decision (ROD).

ASSESSMENT OF THE UNI T

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present an immnent and substantial endangernent to public
heal th, welfare, or the environnent.

DESCR PTI ON O THE SELECTED REMEDY

Operable Unit No. 6 represents the only unit at Honmestead ARB to be addressed by this ROD. This operable
unit addresses the source of contam nated soil and groundwater (i.e., LNAPL) and the renoval of

contanmi nated soil. This action addresses the principal threat at the site by renoving the contam nated
soils and the source, LNAPL. The | ocalized contaninated groundwater is expected to naturally attenuate
to within standards protective of human health and the environnment and bel ow acceptabl e risk soon after
the renoval of the contam nated soil and LNAPL.

The naj or conponents of the sel ected renedy include:

e Excavation of soil/rock froman approximate 125 ft by 75 ft by 6 ft (2,100 cubic yards) area.
The soil is slated for a disposal at a RCRA pernitted facility. The facility will use off-site
thermal desorption technology to treat the waste. Fill material will be brought to the site to
return the area to grade.

e During the excavation a maxi num of approxi mately 5,600 gallons of LNAPL is expected to be
recovered. The LNAPL is slated for energy recovery (i.e., recycling) at a facility to be
det er m ned.

e Goundwater monitoring will be perforned at the site for 5 years to show that natural
attenuation will meet performance standards (clean-up | evels) applicable to contaninated
groundwat er .

e Five year review to determ ne whether the site remains protective of human health and the
envi ronnent .

e Institutional controls to avoid contact with contam nated groundwater until protective
| evel s have been net.



STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. This renedy utilizes permanent solutions and alternative treatnment and resource recovery
technol ogi es, to the maxi mum extent practicable, and satisfies the statutory preference for remedies that
enpl oy treatment that reduces toxicity, nmobility, or volume as a principal elenent.

Because the renedy will result in hazardous substances renmaining on-site above heal t h-based | evel s
(benzene in groundwater), a review will be conducted within five years after comencenent of renedi al
action to ensure that the remedy continues to provi de adequate protecti on of human health and the
environnent. The revieww || be perforned every five years thereafter until protectiveness is achieved.

UNI TED STATES Al R FORCE
HOMESTEAD Al R RESERVE BASE

By: Dat e:
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DECI SI ON SUMVARY

FOR THE

RECORD OF DECI SI ON

1.0 SI TE NAME, LOCATION, AND H STORI CAL DESCRI PTI ON

Homestead Air Reserve Base (ARB) is |ocated approxi mately 25 miles southwest of Mam and 7 mles east of
Homestead in Dade County, Florida (figure 1-1). The main Installation covers approxinmately 2,916 acres
whil e the surrounding areas are sem -rural. The najority of the Base is surrounded by agricultural |and
The I and surface at Honestead ARB is relatively flat, with elevations ranging fromapproxinately 5 to 10
feet above nean sea level (msl). The Base is surrounded by a canal that discharges to Mlitary Canal and
ultimately into Biscayne Bay approxinately 2 niles east.

The Bi scayne Aquifer underlies the Base and is the sole source aquifer for potable water in Dade County.
Wthin 3 niles of Honestead ARB an estinated 1, 600 peopl e obtain drinking water fromthe Bi scayne Aquifer
while 18,000 acres of farmand are irrigated fromaquifer wells (USEPA, 1990). Al recharge to the

aqui fer is through rainfall

Homestead Arny Air Field, a predecessor of Honestead Air Reserve Base, was activated in Septenber 1942
when the Cari bbean Wng Headquarters took over the air field previously used by Pan Anerican Air Ferries,
Inc. The airline had devel oped the site a few years earlier and used it primarily for pilot training
Prior to that tinme, the site was undeveloped. Initially operated as a staging facility, the field

m ssion was changed in 1943 to training transport pilots and crews.

In Septenber 1945, a severe hurricane caused extensive danmage to the air field. The Base property was
then turned over to Dade County and was nanaged by the Dade County Port Authority for the next eight
years. During this period, the runways were used by crop dusters and the buildings housed a few snall
industrial and comrercial operations.

In 1953, the federal governnent again acquired the airfield, together with sonme surroundi ng property, and
rebuilt the Site as a Strategic Air Command (SAC) Base. The Base operated under SAC until July 1968 when
it was changed to the Tactical Air Command (TAC) and the 4531st Tactical Fighterwi ng becane the new host.
The Base was transferred to Headquarters Air Conbat Command on June 1, 1992

<I M5 SRC 095233>

I'n August 1992, Hurricane Andrew struck south Florida causing extensive danage to the Base. The Base was
pl aced on the 1993 Base Real i gnment and C osure (BRAC) list and slated for realignnent with a reduced

m ssion. Air Conbat Command departed the Base on March 31, 1994 with Air Force Reservists activated at
the Base on April 1, 1994. The 482 Reserve Fighter Wng now occupi es approximately 1/3 of the Base with
the remaining 2/3 slated for use and oversite by Dade County.

1.1 SITE DESCR PTI ON

Q)6 is the Aircraft Washrack Area, Site SS-3 (former Site SP-7). QU 6/Site SS-3 is located in the
central portion of Homestead ARB, approxinmately 720 feet north of Building 720 (Figure 1-2). The site
covers an area approximately three acres in size and has di mensions of approxi mately 320 feet by 400
feet. The site is bordered on the northwest by a drainage ditch |ocated parallel to Bikini Boul evard, on
the southwest by a | ow grassy swale, on the northeast by a ditch, and on the southeast by the asphalt
Fli ght Apron 4047 (Figure 1-3). Stornmwater runoff fromthe Aircraft Washrack and surrounding area is
collected in the drainage ditch and swal e | ocated sout hwest and northeast of the site. The ditch and
swale flow to the northwest towards the drainage ditch. The drainage ditch, adjacent and parallel to
Bi ki ni Boul evard, flows from southwest to northeast for approximately one nile before draining into the
Boundary canal which borders Honestead ARB. One to two feet of water are typically present in the

drai nage ditch

Prior to Hurricane Andrew, the site consisted of a covered, concrete and asphalt aircraft washrack
structure, a utility building and Building 723. Due to danmages experienced during the hurricane, the
cover and frane of the washrack are no | onger present. The area surrounding the washrack is covered with
grass. The site is underlain by heavily weathered |inestone bedrock of the Mam Oolite fornmation, which
is typically covered with less than two inches of soil. Approximately 35%of OJ6/Site SS-3 is covered
wi th asphalt and/or concrete.



1.2 REG ONAL LAND USE

The area adj acent to Honestead ARB including OQJ6/Site SS-3, to the west, east, and south within a
half-nmile radius is primarily conposed of farm and and plant nurseries. Residential areas are |ocated
within a half-mle to the north and sout hwest of the Base. Wodl ands are | ocated approxi mately
one-half-mle east of the facility and mangroves and narsh occur adjacent to Biscayne Bay. The Bi scayne
National Park is located 2 niles east of Homestead ARB; the Evergl ades National park is located 8 mles
west - sout hwest of the Base; and the Atlantic Ccean is approxi mately 8 mles east of the Base.

<I MG SRC 0495233A>
<I M5 SRC 0495233B>

1.3 SURFACE HYDROLOGY

Surface hydrol ogy at Honestead ARB, including OUJ-6/Site SS-3 is controlled by five main factors: 1)

rel atively inperneabl e areas covered by runways, buildings and roads; 2) generally high infiltration
rates through the relatively thin layer of soil cover; 3) flat topography; 4) generally high infiltration
rates through the outcrop locations of the Mam Qolite Formation; and 5) relatively high precipitation
rate conpared to evapotranspiration rate. Infiltration is considered to be rapid through surfaces of
oolite outcrop and areas with a thin soil layer. |Infiltration rates are accelerated by fractures within
the oolite, as well as naturally occurring solution channels. Precipitation percolates through the
relatively thin vadose zone to locally recharge the unconfined aquifer.

Nat ural drainage is |limted because the water table occurs at or near |and surface. The construction of
nurer ous drai nage canal s on Honestead ARB has inproved surface water drainage and |owered the water table
in some areas. Rainfall runoff fromw thin Homrestead ARB boundaries is drained via diversion canals to

t he Boundary Canal .

A drai nage divide occurs within the Honestead ARB facility property, running fromthe northern end of the
facility, toward the center. Witer in the Boundary Canal flows generally south and east al ong the
western boundary of the property, and south along the eastern boundary, converging at a stormwater
reservoir |located at the southeastern corner of the Base. Flow out of the stormmater reservoir flows
into Mlitary Canal, which, in turn, flows east into Biscayne Bay, approximately 2 niles east of the
Base. Water novenent is typically not visible in the canals in dry weather due to the | owered water
table and the very |l ow surface gradient (0.3 feet per mle) that exists at the Base.

1.3.1 Regional Hydrogeol ogic Setting

The regional hydrogeol ogy in the southeast Florida area consists of two distinct aquifers: the surficial
aqui fer system which consists of the Biscayne Aquifer and the Gey |inmestone Aquifer, and the | ower
aqui fer, the Floridan Aquifer.

Bi scayne Aquifer. The Biscayne Aquifer at Honmestead ARB consists of the Mam Oolite, Fort Thonpson
Formati on, and the uppernost part of the Tam am Fornmation. |In general, the nost perneable parts of the
aquifer lie within the Mam olite and the Fort Thonpson Formati on.

The Biscayne Aquifer underlies all of Dade, Broward, and southeastern Pal m Beach Counties. The Biscayne
Aquifer is the sole source of potable water in Dade County and is a federally-desi gnated sol e-source

aqui fer pursuant to Section 1425 of the Safe Drinking Water Act (SDWA). The Biscayne Aquifer supplies
drinking water to approximately 2.5 mllion people within local communities. Al recharge to the aquifer
is derived fromlocal rainfall, part of which is |ose to evaporation, transpiration, and runoff.

The Bi scayne Aquifer has reported transmssivities ranging fromapproxinately 4 to 8 mllion gallons per
day per foot (ngd/ft) (Allman et al., 1979).

Water-table contours indicate that under natural conditions, groundwater flows southeasterly toward

Bi scayne Bay. The hydraulic gradient is approximately 0.3 ft/nile. The water table at Honestead ARB
generally is encountered within 5 to 6 feet of |land surface, but may occur at or near |and surface during
the wet season (May to Cctober). Fluctuations of groundwater |evels and |ocal variations in the
direction of groundwater flow are due to several factors: (1) differences in infiltration potential, (2)
runof f from paved areas, (3) water-level drawdown near punping wells, (4) significant but |ocalized
differences in lithology (e.g., silt-filled cavities) and (5) drainage effects of canals and water-I|eve
control structures.

Floridan Aquifer. Underlying the | ow perneability sedinents of the Tam am Formation and Hawt horn G oup
are the formations which constitute the Floridan Aquifer.




The Floridan Aquifer is nade up of |inestones and dolomtes. It is under artesian pressure and water
levels in deep wells may rise 30 to 40 ft above ground surface. G oundwater within these Mocene and
Eocene age formations tends to contain dissolved constituents at |evels significantly above those
recommended for drinking water. In view of the poor water quality and the depth of water yielding zones
(800 to 900 feet bgs), the Floridan Aquifer is of linmted useful ness as a source of potable water supply
in the study area

1.4 SITE GEOLOGY AND HYDROGEOQLOGY

The stratigraphy of the shall ow aquifer systemas determned fromsoil borings perforned during site
investigations by Geraghty & Mller (&M and Mntgonery Watson consists of a surficial weathered M ani
Qolite ranging in depth from2 to 6 feet bel ow ground surface (bgs). The weathered |inestone consists of
a white to brown sem -consolidated oolitic linestone. This strata is underlain by consolidated to
seni-consolidated oolitic and coral |imestone interbedded with coarse to fine sand and cl ayey sand | ayers
and | enses down to the total depth of borings (approxinately 40 feet |o0gs).

The Bi scayne Aquifer is one of the most transm ssive aquifers in the world. It underlies Homestead ARB
A thin vadose zone, nomnally less than 5 feet deep, overlays the groundwater table at the site. As
previously stated, the aquifer structure is a calciumcarbonate nmatrix. This lithology is known to have
natural concentrations of target analyte list (TAL) netals. |In descending order by concentration

cal cium alum num iron nagnesi um sodium and potassiumcan be considered the prinmary netal s of
carbonate rock. The other TAL metals occur in trace concentrations, less than 50 mlligrams per kil ogram
(mg/ kg). The range and the standard deviations are not provided at this tune. It should be expected
that, as precipitation infiltrates and recharge takes place, |eaching of metal ions fromthe weathered
vadose zone and shal | ow unsaturated zone occurs. Regional data collected suggest that concentrations of
trace metals can be expected to be the greatest in the shallow portion of the aquifer because of the
proximty to the source (i.e., the weathering vadose structure) and the decreasing retention tinme with
decreasing depth of the saturated zone. These observations support a hydrogeol ogi c nodel in which the
shal | ow portion of the aquifer has a greater horizontal transmssivity than the vertical conponent during
recharge events. However, it is not possible, fromthe available data at the site, to quantitatively
differentiate horizontal and vertical conponents of the aquifer's hydrol ogic conductivity. The possible
presence of vertical solution zones is well documented in literature. The site-specific effects have not
been fully investigated. Nevertheless, the available data does not |lead to the i mmedi ate concl usion that
this is a necessary task. The conceptual nodel, that the shallow groundwater is discharging to ditches,
provided sufficient detail to arrive at the renedial decision for Site SS-3.

2.0 SITE H STORY AND ENFORCEMENT ACTIVI TI ES
2.1 OPERABLE UNIT NO. 6 H STORY
2.1.2 Past Site Usage

Two above ground storage tanks with capacities of 750 and 1,500 gall ons were used to store contaninated
oils, hydraulic fluids, spent solvents, and other liquid wastes fromthe flightline shops. The tanks
were |located in the western portion of the site, as illustrated on Figure 1-3. During storage and
renoval operations, conducted from 1970 to 1980, frequent spills and overflows onto the ground occurred
Dunmping of liquid wastes in the area of QU 6/Site SS-3 were also reported during this time. Once liquid
wast e di sposal operations were halted, the tanks were subsequently renoved for off-site disposal in 1980
Soils in the forner tank area, which were reportedly discolored at the tine of tank renoval have either
been renoved fromthe site or covered, |eaving no visible evidence of waste residue.

2.2. ENFORCEMENT H STORY
2.2.1 CERCLA Regul atory History

The Conprehensi ve Environmental Response, Conpensation and Liability Act of 1980 (CERCLA) established a
nati onal program for responding to rel eases of hazardous substances into the environnent. In

antici pation of CERCLA, the Departnent of Defense (DOD) devel oped the Installation Restoration Program

(IRP) for response actions for potential releases of toxic or hazardous substances at DCD facilities

Li ke the Environnental Protection Agency's (EPA's) Superfund Program the IRP follows the procedures of
the National G| and Hazardous Substances Pollution Contingency Plan (NCP). Honestead ARB was al r eady

engaged in the IRP Programwhen it was placed on the National Priorities List (NPL) on August 30, 1990

Cleanup of DOD facilities is paid for by the Defense Environmental Restoration Account (DERA), which is
DOD s version of Superfund.



The Superfund Anendrment and Reaut hori zation Act (SARA), enacted in 1986, requires federal facilities to
foll ow NCP guidelines. The NCP was anended in 1990 (see 40 CFR 300 et seq.) to inplenent CERCLA under
SARA. In addition, SARA requires greater EPA involvenent and oversight of Federal Facility deanups. On
March 1, 1991, a Federal Facility Agreement (FFA) was signed by Honestead ARB (formerly Homestead AFB),
the EPA, and the Florida Departnent of Environmental Protection (FDEP). The FFA guides the renedi al

desi gn/remedi al action (RDRA) process.

The purpose of the FFA was to establish a procedural framework and schedul e for devel opi ng, inplenenting,
and nonitoring appropri ate response actions at Honestead ARB in accordance with existing regul ations.
The FFA requires the submttal of several primary and secondary docunents for each of the operable units
at Honestead ARB. This ROD concludes all of the renedial investigation/feasibility study (RI/FS)
requirenents for Site SS-3 and selects a renedy for Qperable Unit No. 6.

As part of the RI/FS process, Homestead ARB has been actively involved in the Installation Restoration
Program (1 RP) since 1983 and has identified 27 Potential Sources of Contamination (PSCs). N ne sites are
in various stages of reporting under the RI/FS stage of CERCLA, ten sites are being investigated in the
Prelimnary Assessnent/Site Investigation (PA/SI) stage of CERCLA with three of these sites warranting no
further investigation;, one site has been cl osed under the Resource Conservation and Recovery Act (RCRA)
gui del i nes; and seven sites are being investigated under the FDEP petrol eum contam nated sites criteria
(Florida Adm nistrative Code 17-770). Additionally, a RCRA Facility Investigation (RFl) is underway to
eval uate nunerous solid waste nmanagenent units (SWMJs) identified during a RCRA Facility Assessnent

(RFA). The followi ng PSCs are currently being investigated according to the CERCLA R /FS gui del i nes:

QU1 - Fire Protection Training Area 2 (FT-5)
QU2 - Resi dual Pesticide Disposal Area (OT-11)
QU3 - PCB Spill C E. Storage Compound (SS-13)
Q4 - Q| Leakage Behind the Mtor Pool (SS-8)
QU5 - El ectropl ati ng Waste Disposal Area (W,P-1)
QU6 - Aircraft Washrack Area (SS-3)

QU7 - Ent ool ogy Storage Area (SS-7)

QU8 - Fire Protection Training Area 3 (FT-4)
QU9 - Boundary Canal /M litary Canal (SD 27)

Qperable Unit No. 3, PCB Spill C E Storage Conpound, has been closed out with the No Further Action ROD
in June 1994. Al other CERCLA sites at Honestead ARB are currently in various phases of the RI/FS
process.

2.3 I NVESTI GATI ON H STORY
2.3.1 IRP Phase | - Record Search
An I RP Phase | - Records Search was performed by Engi neering Science, and is summarized in their report,

dat ed August 1983 (Engi neering Science, 1983). During the Phase | study, sites with the potential for
environnental contam nation resulting frompast waste disposal practices were identified. Thirteen sites
of potential concern were identified by review ng available installation records, interview ng past and
present Homestead AFB enpl oyees, inventorying wastes generated and handling practices, conducting field

i nspections, and revi ewi ng geol ogi ¢ and hydrogeol ogi c data. In general, Phase | studies are used to
deternmine if a site requires further investigation.

The thirteen sites identified were ranked using the Hazard Assessnment Rating Met hodol ogy (HARM devel oped
by JRB Associ ates of McLean, Virginia, for the USEPA. HARMwas |later nodified for application to the Air
Force IRP. The following factors are considered in HARM (1) the possible receptors of the

contam nants; (2) the characteristics of the waste; (3) potential pathways for contam nant mgration; and
(4) waste nmanagenent practices. HARM scores for the sites ranked at Honmestead AFB ranged froma hi gh of

72 to a low of 7 out of 100. Eight of the 13 sites were determned to have a noderate to high

contam nation potential, one of which was the Aircraft Washrack. These eight sites were recommended for

further investigation. The remaining five sites were determned to have | ow potential to exhibit

envi ronnent al cont am nati on.

The IRP Phase | Report evaluated the Aircraft Washrack OJ6/Site SS-3 and assigned a noderate to high
HARM score of 69 based on the history of a noderate quantity of |iquid wastes used and di sposed of at the
site, the high potential for contamnant migration in surface and/or groundwaters at the site, the
presence of extrenely perneable soils and bedrock in the area, and the proximty of the site to a

drai nage ditch.



2.3.2 IRP Phase Il - Confirmation/Quantification

An | RP Phase || study was performed by Science Applications International Corporation (SAIC), and wasted

on in March 1986 (SAIC, 1986). The objectives of Phase Il are to confirmthe presence or absence of
contami nation, to quantify the extent and degree of contamination, and to determne if remedial actions
are necessary. The Aircraft Washrack was included in the Phase Il investigation.

A total of three shallow nonitoring wells (1-7, 1-8, and 1-9) were installed at the site during Phase II

investigations. Goundwater sanples were collected and anal yzed for oil and grease, total organic

hal ogens (TOX), and total organic carbon (TOC). At the tine of sanpling, a floating non-aqueous phase
liquid (NAPL) was present in well 1-9. A sanple of the NAPL was col |l ected and submtted for oil and
grease analysis. A though the extent of the contam nation could not be delineated, the Phase ||
investigation indicated that contamination at OJ6/Site SS-3 was primarily attributable to oil and grease
and el evated TCC, and the presence of hal ogenated organi c compounds was insignificant. A conplete

di scussion of the methods and results of this study are presented in the Phase Il -

Confirmation/ Quantification Report (SAIC, 1986).

2.3.3 IRP Phase 111 - Technol ogy Base Devel opnent

The IRP Phase Il is a research phase and invol ves technol ogy devel opnent for an assessnent of
environnental inpacts. There have been no Phase Il tasks conducted at the Base to date.
2.3.4 I RP Phase IV - Additional Investigations

The | RP Phase |V investigations consist of two areas of work activity. Phase |IV-A involves additional
site investigations necessary to neet the Phase Il objectives, a review of all nanagenment nethods and

t echnol ogi es that could possibly remedy site problens, and preparation of a baseline risk assessnment to
address the potential hazards to human heal th and the environnent associated with the constituents
detected at the site. Detailed alternatives are devel oped and evaluated, and a preferred alternative is
selected. The preferred alternative is then described in sufficient detail to serve as a baseline
docurent for initiation of Phase |IV-B.

During the Phase IV-A investigation in 1987, G&M installed ten piezometers (WP-1 through WP-10) to
delineate the | ateral extent and novement of contam nation at QU 6/Site SS-3 (Figure 2-1). Organic vapor
concentrations were nonitored in the piezometers. The highest reading (>9,999 parts per mllion [ppn)
was recorded in piezoneter WP-5, located in the immediate vicinity of the forner above ground storage
tank | ocations. O ganic vapor concentrations fromeight of the remaining nine piezoneters ranged from
4.6 to 36.2 ppm An apparently anonal ous readi ng of 160.3 ppmwas recorded at piezoneter Wp-8.

G oundwat er from pi ezonmeter WP-8 was subsequently determ ned to be uncontam nated and the organi ¢ vapor
readi ng was not considered to be related to any source.
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Three of the piezonmeters (WP-5, WP-6, and WP-8) were converted to pernanent nmonitoring wells. N ne

addi tional nonitoring wells were also installed during the Phase IV-A investigation. Six shallow wells
were constructed to depths of approxinmately 13 feet bel ow | and surface (bls) (Wav 1 through Waw 5, and
WGM 7), two internmediate wells were constructed to depths of approxinately 40 feet bls (WGM 6 and WGV 8),
and one deep well was constructed to a depth of approxinmately 70 feet bls (WA 9). G oundwater sanples
fromthese nine newy installed wells and two of the three existing wells (1-7 and 1-8) were collected in
March 1987 and anal yzed for VOCs (including xylenes), total recoverabl e petrol eum hydrocarbons (TRPH),
and total and dissolved |lead. Sanples fromwells |-8 and WP-5 were al so anal yzed for base neutral/acid
extract abl e conpounds (BNAES). Monitoring well 1-9, which contained free product, was not sanpl ed.

Due to an erroneously high field blank | aboratory blank, sanpler rinsate concentrati ons, and poor
duplicate agreenent, the TRPH data collected in 1987 was deternined to be invalid and ten of the shallow
wells were resanpled in May 1987. The May sanpl es were anal yzed for C8-C20 hydrocarbons. Additionally,
three of the ten wells resanpled in May were anal yzed for BNAEs (WP-5, WP-6, and 1-9). A conplete

di scussion of the methods and results of the Phase |V-A investigation is presented in G& s 1989 report
Renedi al Action Plan for GI Spills at the Aircraft Washrack (SS-3) Honestead Air Force Base, Florida.

2.3.5 1990 and 1991 Renedi al I|nvestigation

In 1990 and 1991, additional investigations were conducted at OU-6/Site SS-3 by &M The investigations
included the collection of soil vapor data in 15 soil borings and in two nonitoring well borehol e

| ocations and the subsequent collection of soil and groundwater sanples. The 1990 and 1991 sanpli ng
locations are illustrated on Figure 2-2. Five soil sanples were collected and submtted for |aboratory



anal ysis. Goundwater sanples were collected from20 existing nonitoring wells in 1990 and 1991. In
addi tion, sedinent and surface water sanples were collected fromone |ocation within the drainage ditch
north-west of the site. Results of the 1990 and 1991 R are presented in G& s report Renedi al
Investigation Report for Site SS-3, Aircraft Washrack Area (Forner Site SP-7), Cctober 1992.

2.3.6 1993 Renedi al | nvestigati on Addendum

In 1993, Montgomery Watson Anericas, Inc. perforned additional R activities to evaluate the current soil
and groundwater quality with respect to the USEPA target conpound |ist/target analyte |ist (TCL/ TAL) and

to fill data gaps fromthe previous field investigations, as well as to evaluate any inpacts due to
Hurri cane Andrew. The 1993 investigation included the drilling of five soil borings, groundwater
sanpling of seven shall ow and one deep nonitoring well, and the collection of three sedinent and surface
wat er sanples. Sanpling locations are illustrated on Figure 2-3.
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2.4 COMWMUNI TY RELATI ONS H STCRY

The Remedi al I nvestigation/Baseline R sk Assessnent Report and Proposed Plan (PP) for Honestead AFB,
QJ6/Site SS-3 were released to the public in June and Novenber 1994, respectively. These docunents were
made available to the public in both the adm nistrative record and an information repository naintai ned
at the Mam -Dade Community College Library. A public comrent period was held from Novenber 8, 1994 to
Decenber 22, 1994 as part of the community relations plan for QU 6/Site SS-3. Additionally, a public
neeting was hel d on Tuesday, Novenber 29, 1994, at 7:00 pmat South Dade H gh School. A Public Notice
was published in the Mam Herald and South Dade News Leader on Tuesday, Novenber 22, 1994. At this
meeting, the USAF, in coordination with EPA Region IV, FDEP, and Dade County Environnental Resource
Managenent (DERM), was prepared to di scuss the Renedial Investigation, the Baseline R sk Assessnent,
Feasibility Study, and the Preferred Alternative as described in the PP. A response to the comments
received during this period is included in the Responsiveness Summary, which is part of this ROD. This
deci si on docunent presents the selected renedial action for QJ6/Site SS-3 at Homestead ARB, chosen in
accordance with CERCLA, as anmended by SARA and, to the extent practicable, the National Contingency Plan.
The decision for this site is based on the adm nistrative record.

2.5 SCCPE AND ROLE OF RESPONSE ACTI ON

As with many Superfund sites, the problens at QU 6/Site SS-3 are conplex. The contamination at the site
is considered to exist as three nedia:

ne: an immscible layer (LNAPL) in soil/rock pore space
Two: cont am nated soil/rock
Thr ee: di ssol ved constituents in groundwater (contam nant plune)

The response action authorized by this ROD actively addresses the contamnation in two of the three
nmedi a; the LNAPL and the contami nated soil/rock. It is anticipated that excavation and di sposal of the
contami nated soil and extraction of the LNAPL will allow for rapid attenuation of the |ocalized

cont am nant pl une.

The site poses the principal threat to human health and the environment because of the possible, but
unli kely, ingestion of contam nated groundwater. The source of the groundwater contamination is
suspected to be the LNAPL and the contam nated soil/rock. The purpose of this response is to elinmnate
the sources and allow the groundwater to naturally attenuate at an anticipated rapid pace. This
alternative offers a pernmanent solution for the site.
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2.6 SUMVARY COF SI TE CHARACTERI STI CS

The Aircraft Washrack Area used to have aboveground storage tanks with capacities of 750 and 1, 500
gallons that were used to store used oils, hydraulic fluids, spent solvents, and other liquid wastes from
the flightline shops. During storage and renoval operations conducted from 1970 to 1980, spills and
overflows onto the ground occurred. Dunping of liquid waste in the area of QJ6/Site SS-3 was al so
reported during this tinme. The total quantity of organic fluids released to the soil is unknown. Liquid
wast e di sposal operations were halted in 1980; and the tanks were renoved for off-site disposal.

Soils in the forner tank area, which were reportedly discolored at the tine of tank renoval, have either
been renoved fromthe site or covered, |eaving no visible evidence of waste residue.



2.6.1 Nat ure and Extent of Contam nation

The foll owi ng subsections summarize the five previous investigations conducted at QJ6/Site SS-3 and the
nature and extent of contamination identified during these investigations.

Subsurface investigations at the site were initiated by SAICin 1986 (SAIC, 1986). Further soil and
groundwat er investigati ons were conducted by G& in 1987, 1990, and 1991. The results of the 1987
investigation are reported in Renmedial Action Plan for G| Spills at the Aircraft Washrack (SS-3),
Homestead Air Force Base, Florida (G&M 1989). Results of work perforned in 1990 and 1991 are reported
in Renedial Investigation Report for Site SS-3, Aircraft Washrack Area (Forner Site SP-7) (&M 1992)
Additional data were collected at the site by Montgonery Watson in 1993. The additi onal Montgonery

WAt son investigati on was conducted in accordance with the approved Facility Wrk Plan and Wrk

Pl an Addenda (&M 1991 a,b,c). A sunmary of the scope of previous investigations, the

current investigation, and a discussion of data collected to date at OQJ6/Site SS-3 is

presented bel ow.

The initial investigation conducted by SAIC in 1986 included the installation of three groundwater
nonitoring wells (1-7, 1-8, and 1-9) in the |ocations shown on Figure 2-1. No soil sanples were
collected during the well installation; results for groundwater sanples are discussed in Section 2.6.3

Based on the presence of groundwater contamination identified by the SAIC investigation, G&M performed an
investigation in 1987 that included the installation of ten tenporary piezometers (WP-1 through WP-10)
and the collection of soil vapor sanples at each piezoneter. The tenporary piezoneters were located in
the vicinity of the suspected source area (the forner above ground storage tank |ocation), as well as
both up- and down-gradi ent of the suspected source area, as illustrated on Figure 2-1. The piezoneters
were constructed such that the screened intervals intercepted the groundwater surface. Thus, organic
vapors neasured in the piezoneters reflected off-gassing of volatile organic contam nants in groundwater
as well as soil vapor. The highest organic vapor concentrations were identified in piezonmeters WP-8
(160.3 ppm) and WP-5 (>9,999 ppm). Based on the results of the vapor survey, piezoneters WP-5, WP-6, and
WP-8 were converted fromtenporary piezoneters to permanent nonitoring wells. N ne additional nonitoring
wells (WG 1 through WaM 9) were also installed during this sanpling event. Six of the nonitoring wells
(WaMt 1 through WoM 5 and WM 7) were conpl eted to depths of approxi mately 15 feet bls, two wells (WGV 6
and WGV 8) were conpl eted to depths of approximately 35 feet bls, and one well (WaW9) was conpleted to a
depth of 65 feet bls. No soil sanples were collected for |laboratory analysis during installation of the
nine additional nmonitoring wells. Results of 1987 groundwater sanpling are discussed in Section 2.6.3

Based on the results of groundwater sanpling, additional investigations were conducted by G&Min 1990 and
1991. The &M investigations included the collection of soil organic vapor nonitoring in 15 boring

l ocations and two nmonitoring well borehole |ocations, and the subsequent collection of soil and
groundwat er sanples. The 1990 and 1991 sanpling locations are illustrated on Figure 2-2. Soil sanples
were collected fromdepths of 4 to 6 feet bls at |ocations SP7-SL-0002, SP7-SL-0005, SP7-SL-0007
SP7- SL- 0008, and SP7-SL-0011. Location SP7-SL-0002 was identified as a background location for the site

G oundwat er sanples were collected froma total of 20 existing nonitoring wells in 1990 and 1991. In
addi tion, sedinent and surface water sanples were collected fromone |ocation within the drainage ditch
northwest of the site. Results for soil, groundwater, and sedi ment and surface

wat er sanples are discussed in Sections 2.6.2, 2.6.3, and 2.6.4, respectively.

In 1993, Montgomery Watson performed additional investigation of soil, sedinent, surface water and
groundwater at QJ-6/Site SS-3 to fill data gaps and eval uate inpacts of Hurricane Andrew. The Montgonery
investigation included the drilling of five soil borings, sanpling of seven shall ow and one deep
nonitoring well, and collection of three additional sedinent and surface water sanples. Results for
soil, groundwater, and sedi nent and surface water sanples collected during the Montgonery \Watson
investigation are discussed in Sections 2.6.2, 2.6.3, and 2.6.4, respectively. Sanpling |locations are
illustrated on Figure 2-3

2.6.2 Soi |l Investigations

This section summari zes data for soils analysis as conpiled by G&Min the 1991 investigation (&M 1992)
Results of soil analyses for the current investigation are discussed for each analytical group (i.e.,
VQCs, netals, etc.).

2.6.2.1 Volatile Organi ¢ Conpounds. 1991 Investigation. Laboratory analytical results for the 1991
soils investigation are summari zed in Table 2-1; conplete analytical results are presented in G&M (1992)
The VOCs acetone, ethyl benzene, nethyl ene chloride, styrene, and xyl enes were detected in the 1991 soi
sanples collected fromthe 4 to 6 feet bls depth interval. Acetone was detected in only the background
sanpl e (SP7-SL-0002) at a concentration of 26 mcrogranms per kilogram (pg/kg). This result was qualified




because the reported concentration was |ess than the practical quantitation limt (PQ). Acetone was not
detected in the site sanples; however, the detection limt for all site sanples was above the average
background concentrati on of 713 ug/ kg for acetone. The fuel constituent, ethyl benzene, was detected in
sanpl es SP7-SL-0007, SP7-SL-0008, and SP7SL-0011 at concentrations of 14,000, 42,000, and 2,400 ug/kg,
respectively. Al sanples were qualified as indicated on Table 4-2. Xylenes, also a fuel constituent,
were detected in sanples SP7-SL-0005 and its duplicate SP7-SL-9005, SP7-SL-0008, and SP7SL-0011. The
maxi mum concentration of xylene, 71,000 ug/ kg, was detected in sanple SP7-SL-0005. The borings that
contai ned fuel constituents are located in the vicinity of the former above ground storage tank | ocation
where waste fuels and oil were stored (Figure 2-2).

1993 Investigation. One sanple, collected froma depth of 1 foot bls in boring SP7-SL-0017, was anal yzed
for VOCs in the current investigation. Two VOCs, acetone and nethyl ethyl ketone (MEK), were detected
Acetone was reported at concentrations of 5,200 and 9,800 ug/kg, in the soil sanple and its duplicate,
respectively. The acetone detected during the current investigation has been identified as an artifact
of the degradation of pesticide-grade isopropanol used during field decontam nati on procedures

| sopropanol sanpl es were anal yzed and found to contain acetone at concentrations up to 120, 000 g/ L.
Results of the isopropanol analyses are discussed in the Quality Control Summary Report (QCSR). MEK,
detected at a concentration of 900 nug/kg, is a common | aboratory contam nant and was not present in the
soil sanple in excess of 5 tinmes the detection linit. It is thus considered to be potentially related to
| aboratory contamination. MEK was not detected in the duplicate sanple. Details of the data validation
process and subsequent data qualification are presented in the QCSR for the R, which will be submtted
under separate cover. A summary of VOCs detected in soil/bedrock sanples during the 1993 investigation
is provided in Table 2-2.

2.6.2.2 Base Neutral/Acid Extractable Conmpounds. 1991 Investigation. Three BNAs,

bi s(2- et hyl hexyl ) pht hal ate, 2-nethyl - napht hal ene, and naphthal ene, were identified in the 1991 soi

sanpl es. Bis(2-ethyl hexyl) phthal ate was detected in the background sanple at a concentration of 30

1o/ kg; the result was qualified because it is belowthe PQ. Concentrations of

bi s(2-et hyl hexyl )phthal ate detected in site soil sanples were qualified as undetected based on associ at ed
quality control data. The pol ynucl ear aromatic hydrocarbon (PAH) conpounds, 2-rmethyl napht hal ene and
napht hal ene, were detected in all four site sanples and the duplicate sanple. These PAHs were not
identified in the background sanpl e (SP7-SL-0002). Concentrations of 2-nethyl napht hal ene ranged from
8,900 nug/ kg in sanple SP7-SL-0007 to 63,000 ug/ kg in the duplicate of sanple SP7-SL-0005. PAH conpounds
were not detected in the Site SS-3 background sanpl e (SP7-SL-0002) or in sanples fromthe five |ocations
used to establish average background concentrations for Homestead AFB. The sunmmary of BNAs det ect ed
during the 1991 investigation are included in Table 2-1

1993 Investigation. O the soil sanples collected, only the soil sanple SP7-SL-0017 and its duplicate
were anal yzed for BNAs. A total of twenty BNAs (sixteen PAH conpounds, two phthal ates, and the petrol eum
products di benzofuran and carbazole) were identified (Table 2-2) in both the soil sanple and its
duplicate collected fromboring SP7-SL-0017. N neteen of the conpounds detected in soil sanple
(SP7-SL-0017) were qualified because they were detected at concentrations |ess than the contract required
quantitation linmt (CRQ). Reported concentrations ranged from 11l ug/kg to 430 ug/kg in the sanple and
from14 ug/ kg to 840 ng/ kg in the duplicate. The naxi mum concentration detected in both sanples was for
the PAH fluoranthene. Al other BNAs were detected at concentrations |ess than the fluoranthene results.

BNAs, primarily PAH compounds, have been detected in one shallow surface soil sanmple and four subsurface
soil sanples at the site. They were not detected in a background sanpl e (SP7-SL-0002) collected
northwest of the site, across Bikini Blvd. on the northwest side of the drainage ditch (Figure 2-2).



TABLE 2-1

SUMVARY OF SO L ANALYTI CAL RESULTS

SI TE SS-3 Al RCRAFT WASHRACK
GERAGHTY & M LLER, 1991

&M Sanpl e 1.D. Aver age Aver age SP7- SL- 0002 SP7- SL- 0005 SP7- SL- 9005 SP7- SL- 0007 SP7- SL- 0008 SP7-SL- 0011
Sanpling Date Car bonat e Honest ead ARB 9/12/91 9/ 13/ 91 9/ 13/ 91 9/ 13/ 91 9/ 13/91 9/ 13/91
Conposi tion Backgr ound (Backgr ound
(Hem 1989) 4-6 ft bls Sanpl e)

VOLATI LE ORGANI C COVPOUNDS ( 1/ kg dw);
Acet one - 713 [26]J <17000 <18000 <17000 <17000 <16000
Et hyl benzene - ND <6.7 <7000 <3400 14000 J 42000J [ 2400]
Met hyl ene chl ori de - a7.7 [5.3] [2100]J 3600 J <3400 <3400 [ 3000]
Styrene - ND <6.7 <3400 <3400 13000 J <3400 <3300
Xyl enes - ND <6.7 71000 J 50000 J <3400 21000J [ 11000]
BASE/ NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS ( g/ kg dw);
bi s(2- Et hyl hexyl ) pht hal at e - 480 [30] [500] U [920] U <4400 <9000 [790] U
2- Met hyl napht hal ene - ND <440 26000 63000 8900 27000 25000 U
Napht hal ene - ND <440 15000 36000 4800 17000 11000
METALS (ng/ kg dw);
Al um num 8970 425 240 670 610 1900 160 1600
Bari um 30 5 4.3 5.2 5.6 6.9 4.9 4.0
Cal ci um 272000 400000 410000 350000 360000 400000 360000 400000
Chr omi um 7.1 3.9 3.1 5.2 5.1 <60 <32 <64
Iron 8190 260 <160 W 200 J 180 J 690 J <170 W 910 J
Lead 16 1.4 1.4 3.2 <1l.4 <0. 64 2.5 4.1
Magnesi um 45300 875 840 750 710 690 500 980
Manganese 842 5.4 2.3J 7.7J 7.5J 20J 1.5 10J
Mer cury 0. 046 ND <0. 013 <0. 013 0.016 <0.013 <0. 013 0. 016
Sodi um 393 910 850 1000 1100 960 1000 600
Vanadi um 13 2.3 1.7 2.0 2.0 <60 <32 <64
Zi nc 16 ND <63 3.1 <2.7 <120 <65 <130
TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS( ng/ kg dw) - ND <13 5500 4800 860 5900 2400

Source - Geraghty & Miler, Inc., 1992

ng/ kg dw - mlligranms per Kkilogramdry wei ght

ug/ kg dw - mcrograns per Kkilogramdry wei ght

< Analyte was not detected at or above the indicated concentration.

[T Value is greater than instrunent detection limt but |ess than practical quantitation limt.
J Positive result has been classified as qualitative.

Ul Analyte was not detected. Cassified as qualitative.

U Result has been classified as undetected.



SUMMARY OF CONSTI TUENTS DETECTED I N SO L SAMPLES
SITE SS-3, Al RCRAFT WASHRACK

Honmest ead ARB

Anal yte Backgr ound
0-2 ft bls

(G&M 1992)

VQA TCL Conpounds (ug/kg) (1)
Acet one 119. 2
Met hyl Et hyl Ketone (2-Butanone) <24

Pesti ci de/ PCB TCL Conpounds (ug/kg) (1)

Endosul fan Sul fate <2.9
p, p' - DDD <4.7
p, p' - DDE <4.7
p, p' - DOT <12
BNA TCL Conpounds (ug/kg) (1)

Ant hr acene <390
Acenapht hene NA
Benzo(a) Ant hr acene 67
Benzo(a) Pyrene 66
Benzo( b) Fl uor ant hene 69
Benzo(g, h, i) Peryl ene 44
Benzo( k) Fl uor ant hene 66
Bi s(2- Et hyl hexyl ) Pht hal at e 100
Car bazol e NA
Chrysene 79
D -n-Butyl Phthal ate <390
Di benz( A, H) Ant hr acene 17
Di benzof uran <390
Fl uor ant hene 52.4
Fl uor ene <400

I ndeno( 1, 2, 3-C, D) Pyrene 45
2- Met hyl napht hal ene 84
Napht hal ene 50
Phenant hr ene <400

Pyrene 49. 15

TABLE 2-2

MONTGOVERY WATSQN, 1993
Honmest ead ARB, Fl orida

AVERAGE

CARBONATE
COwPCsI TI ON

(HEM 1988)
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Metal s (no/ kg) (2)
Al um num
Ant i mony
Arsenic
Bari um
Cadm um
Cal ci um
Chrom um Tot al
Copper
I ron
Lead
Magnesi um
Manganese
N ckel
Pot assi um
Sodi um
Vanadi um
Zi nc

Al'l sanpl es anal yzed by Savannah Laboratori es,
<not detected at specified detection limt

NS - no standard
NA - not anal yzed

Shaded - greater than Background

2400
30
1.6
42.9
2.9
345000
11.5
3
1650
4.50
1050
23

8970
NS
1.8
30
0. 048
272,000
>0.1
4.4
8, 190
16
45, 300
842
13
2,390
398
13
16

J -

B - Analytes found in associated bl ank

SESFESESESESES5E55S

Tal | ahassee, Florida.
(1) Data Qalifiers for Organi c Conpounds

Esti mat ed Val ue,

<CRQL

1010 125 NA NA
<3.0 3.1 B NA NA
<1.0 1.1 B NA NA
6.2 B 6.5 B NA NA
0. 46 0.57 B NA NA
326000 304000 NA NA

6 7.2 NA NA
1.8 B 2.6 B NA NA
662 E 730 E NA NA
46. 9 44.1 NA NA
1490 1680 NA NA
22.7 E 19.9 E NA NA
<1.2 1.9B NA NA
707 B 640 B NA NA
409 B 422 B NA NA
4.8 B 4.9 B NA NA
10.6 13. 4 NA NA

(2) Data Qalifiers for Inorganic Conpounds
B - Reading is | ess than CRQL but greater than IDL
E - reported value is estimated due to interference



2.6.2.3 Oganochorine Pesticides/PCBs. 1991 Investigation. Soil sanples collected in the G& 1991
investigation were not anal yzed for pestici des/ PCBs.

1993 Investigation. Four soil sanples and a duplicate were anal yzed for organochl orine (OC) pesticides
No PCBs were detected. The DDT netabolites p,p' -DDE, p,p' -DDD, and p,p' -DDT were detected in four of the
sanpl es and the duplicate (Table 2-2). Concentrations of p,p'-DDE ranged fromO0.41 to 9.6 ug/ kg

p, p' - DDD concentrations ranged fromb5.8 to 8 nug/kg;, p,p' -DDT concentrations ranged from1.9 to 11 ug/ kg
The hi ghest |evels of these conpounds were detected in 0-2-foot depth sanple at boring SP7-SL-0016. This
sanpl e al so contai ned endosul fan sulfate at a concentration of 3.9 ug/kg

In general, higher |evels of pesticides were detected in shallower sanples with detected concentrations
decreasing with depth. The highest levels of pesticides detected were found in the 0-2 foot sanple from
bori ng SP7-SL-0016, |ocated northwest of the site and northwest of the drainage ditch (Figure 2-2).

Rel atively high levels were also present in the 0-2-foot sample from boring SP7-SL-0019, located in the
central portion of the open area northwest of the washrack (Figure 2-3). The 0 to 1-foot sanple from
bori ng SP7-SL-0017, |ocated approximately 85 feet sout hwest of boring SP7-SL-0019, contained |ower |evels
than either of the 0-2-foot sanples. Low levels were also detected in the 4 to 6-foot sanple from boring
SP7-SL-0020. There are no pronul gated federal or state action levels for pesticides in soils; therefore
levels are addressed in a health risk assessnent in the Baseline R sk Assessnent (BRA) (Montgonery

Wat son, 1994).

2.6.2. 4 Metals and Cyanide. 1991 Investigation. The netals alum num barium cal cium chrom um
iron, |ead, magnesium manganese, nercury, sodium vanadium and zinc were detected in the 1991 soi
sanples. The netals detected are summarized in Table 2-1. Aluminumwas identified in all site sanples
at concentrations ranging from 160 m|ligrans per kilogram (nmg/kg) in sanple SP7-SL-0008 to 1,900 ng/kg
in sanple SP7-SL-0007. Wth the exception of the 160 ng/kg result, all alum numconcentrations were in
excess of both the average Honestead AFB concentrati on of 425 ng/kg (Table 2-1) and the Site SS-3
background sanpl e (SP7-SL-0002) concentration of 240 ng/ kg (Table 2-1).

Bari umwas detected in all sanples at concentrations ranging from4.0 ng/kg in SP7-SL-0011 to 6.9 ny/ kg
in SP7-SL-0007. Al bariumresults except that of SP7-SL-0011 were in excess of the Site SS-3 background
result of 4.3 ng/kg; all but two results were in excess of the average Honestead AFB concentration of 5
ng/ kg. Calciumlevels detected in site soils were below both the Site SS-3 background | evel and the
average for the base. Chrom umwas detected in sanple SP7-SL-0005 and its duplicate at concentrati ons of
5.2 and 5.1 ng/kg, respectively. These results are in excess of the site and average base background
levels of 3.1 and 3.9 ng/kg, respectively. Chromumdetection limts for the remaining three soi

sanples collected at the site are in excess of background levels. Iron was detected in two sanples
(SP7-SL-0007 and SP7-SL-0011) in excess of both the site and the average Homestead AFB background | evel s.
However, all iron results were qualified based on associated quality control neasures. Lead was detected

in three sanples at concentrations ranging from2.5 to 4.1 ng/kg. Al three lead results exceed both the
site background result and average Honestead AFB background result of 1.4 ng/kg. Magnesium was detected
in only one sanple (SP7-SL-0011) in excess of background |evels. Manganese was detected in all but one
sanple in excess of both the site and the average base background concentrati on. However, all manganese
results were qualified on the basis of associated quality control results. Mercury was detected in two
sanpl es, the duplicate (SP7-SL-9005) and SP7-SL-0011, at concentrations of 0.016 ng/kg. These results
exceed background levels. Sodiumlevels in all site sanples were in excess of background |evels.
Vanadi um and zinc were detected at concentrations of 2.0 and 3.1 ng/kg, respectively, in sanple
SP7-SL-0005. Both results were in excess of background | evels (Table 2-1).

Wil e several netals were identified at | evels above the one site-specific background sanple and the
average of the sanples from4 CERCLA sites and 1 RCRA site, (Table 2-1), all netals except sodiumwere
detected at concentrati ons bel ow their respective average concentration in a carbonate deposit, as
reported by Hem (1989).

No cyani de anal yses were performed during the 1991 field investigation

1993 Investigation. One soil sanple collected froma depth of one foot bls (SP7-SL-0017) and a duplicate
sanpl e (SP7-SL-9017) were analyzed for netals. Analytical results are presented in Table 2-2. Fourteen
netals were detected in the soil sanple and seventeen were detected in the duplicate. Cadm um copper
and vanadi um were detected in the SP7-SL-0017 sanpl e; these anal ytes plus antinony and ni ckel were
detected in the duplicate sanple. These five nmetals were reported at concentrations that are | ess than
the reported detection limts for the sanples used to cal cul ate the average Honestead AFB val ue. Thus
it is not possible to determine if the reported concentrations exceed natural ly-occurring levels (i.e.

t he average Honestead AFB val ue for cadmi um may be greater than the reported concentrations of 0.46 and
0.57 ng/ kg but less than the detection lints of 2.8 to 3.0 ng/kg for the average background sanpl es).
Reported concentrations of alumnum arsenic, barium calcium total chromum iron, nanganese, sodi um
and zinc are below their respective average concentration in Honestead AFB soils. Lead, magnesi um and



pot assium were detected at concentrations in excess of their average Honestead AFB background | evel.

Lead was detected at a concentration of 46.9 ng/kg; the average background concentration for lead is 4.05
ng/ kg. Magnesi um was detected at concentrations of 1,490 and 1,680 ng/ kg in the sanple and duplicate
sanpl e, respectively. The average Hormestead AFB background concentration for nagnesiumin the 0 to 2
foot bls depth interval is 1,050 my/kg. Potassiumwas not detected above 120 ng/kg in the sanpl es used
to cal culate the average Homestead AFB background concentration. Reported potassium concentrations for
the sanple and duplicate sanple are 707 and 640 ng/ kg, respectively.

Sanpl e SP7-SL-0017 was col | ected northwest of the forner above ground storage tank |ocation, at the
approxi mate | ocation of the 1991 sanpling |ocation SP7-SL-0005. Thus, results of the two sanples provide
an indication of the distribution of metals with depth at that location. Results were conparable for
nost metals detected in both the 0-1 ft bls sanple (SP7-SL-0005) and the 4-6 ft bls sanple (SP7-SL-0005)
with the exception of lead. Lead was detected in the O to 1 foot interval at a concentration of 46.9

ng/ kg and in the 4 to 6 foot interval at a concentration of 3.2 ng/kg.

Cyani de was not detected in either the sanple or the duplicate.

2.6.2.5 Summary Section for Soils. Contami nants detected in OJ6/Site SS-3 soils include VOCs, BNAs,
pesticides, and netals. The VOCs detected (acetone and MEK) are both common | aboratory contam nants; the
acetone is thought to be related to the decontam nation process. BNAs, primarily PAHs, have been
detected in shallow soils and at depths up to 6 ft bls. DDT nmetabolites were detected in shallow soils.
The netal arsenic was identified above the background in the only soil sanple analyzed for metals. A
summary of constituents detected in soil sanples in 1993 is presented in Table 2-2.

2.6.3 G oundwat er | nvestigations

The Aircraft Washrack was identified initially during the Phase | IRP. The groundwater quality at

QU 6/Site SS-3 has been nonitored during each subsequent phase of investigations conducted at Honestead
AFB. Initial groundwater sanples collected fromnonitoring wells I-7, 1-8, and 1-9, by SAIC during Phase
Il investigations (1984) were analyzed for oil and grease (0&3, total organic hal ogens (TOX), and total
organi c carbon (TOC). Concentrations of O&G ranged fromO0.15 to 732,000 ng/l, with the maxi num detection
found in the NAPL at nonitoring well 1-9. Concentrations of TOX and TOC ranged from 10 to 30 ug/L and
62,000 to 170,000 pg/L, respectively.

G oundwat er sanpl es anal yzed for VOCs fromfifteen nmonitoring wells during the Phase IV investigations
(1987) indicate the presence of benzene, xylene, 1,1-dichloroethane, ethylbenzene and toluene in

groundwater at nonitoring well 1-8. Total BTEX concentration detected in groundwater at |1-8 was 108.8
1ug/L with a benzene concentration of 45 pg/L. Xylene was detected in groundwater in nonitoring well
W5M 3 at a concentration of 1.8 pg/L. Mnitoring well 1-9 was not sanpled due to the presence of NAPL.

Based on the anal ytical results of these previous investigations, additional groundwater investigations
were conducted by G&M in 1990 and 1991. The 1990 groundwater investigation consisted of sanpling seven
permanent nonitoring wells (1-7, 1-8, Waw2, WaM 3, Waw 4, Waw 5, and WP-5). A summary of anal yti cal
results fromthe 1990 groundwater investigation is presented in Table 2-3. The groundwat er
investigations performed by G&Jin 1991, consisted of collecting sanples fromthirteen pernmanent
monitoring wells (1-9, WP-5, WP-6, WP-8, WGV 3, WGV 6, SP7- MW 0013 through SP7-MN 0018, and
SP7- DMV 0001). NAPL was encountered during sanpling in nmonitoring wells 1-9 and SP7- MM 0016. A sumary
of the 1991 groundwater analytical results is presented in Table 2-4.

The 1993 renedi al investigati on conducted by Montgonery Watson was perfornmed to fill data gaps fromthe
1991 R conducted by G&M and eval uate the groundwater quality with respect to the USEPA target conpound
list (TCL) and target analyte list (TAL) to devel op a conprehensive evaluation of the site.
Additionally, the 1993 investigation purpose included eval uati ng changes in site character due to
Hurricane Andrew. A summary of results is presented in the following sections. Goundwater results are
conpared to Florida G oundwater Cuidance Concentrations, Florida 17-770 target cleanup |evels, Federal
EPA prinmary and secondary drinki ng water standards, Maxi num Contani nant Levels (MCLs,) and MCL goal s
(MCLG (Table 2-5).



TABLE 2-3
SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER SAMPLES
COLLECTED I N 1990 AT SITE SS-3, Al RCRAFT WASHRACK
Homest ead Air Reserve Base, Florida

G&M Sanple |.D. |-7 -8 -8 WEM 2
Anal yte Savannah |.D. 13572-1 13572-2  13572-8 13572-3
Sanpling Date 11/7/90 11/7/90 11/7/90 11/ 7/ 90
DUPLI CATE

VOLATI LE ORGANI C COVPOUNDS (ug/ L) :
Acet one <25 350 J 320 <25 <25
Benzene <5.0 24 24 <5.0 <5.0

BASE/ NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS (ug/ L) :
Napht hal ene <10 21 <10 <10 <10

TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS (ng/L) <1.0 4.5 <1.0 <1.0 <1.0

ug/ Mcrograns per liter

ng MIligranms per liter

NS Not Standard

NA Not Anal yzed

< Analyte was not detected at or above the indicated concentration
J Positive result has been classified as qualitative.

VWGV 3
13572-4
11/ 7/ 90

<25
<5.0

<10

<1.0

WGV 4
13572-5
11/ 7/ 90

<25
<5.0

<10

<1.0

WGV 5
13572-6
11/ 7/ 90

<25
<5.0

33

5.4

WP- 5
13572-7
11/ 7/ 90

<25
<5.0

<10

<1.0

EQUI PNVENT
BLANK
13572-9
11/ 7/ 90



Anal yte

Honest ead Air

G&M Sanpl e |.D.
Savannah |.
Sanpl ing Date

VOLATI LE ORGANI C COMPOUNDS (ug/ L):

TABLE 2-4
SUMMARY OF CONSTI TUENTS DETECTED | N GROUNDWATER SAMPLES
COLLECTED IN 1991 AT SITE SS-3, Al RCRAFT WASHRACK

(Page 1

SP7-1-09
D. 37571-2
11/ 20/ 91

11

Et hyl benzene
2- Hexanone
Xyl enes

Di - n-octyl pht hal ate
Di benzof uran

Fl uor ene

2- Met hyl napht hal ene
Napht hal ene

METALS (ug/L):

Al um num
Arseni c
Bari um
Beryl |ium
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N cke

Pot assi um
Sel eni um
Sodi um
Thal | i um
Vanadi um
Zi nc

<10
5.1

BASE/ NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS (ug/ L)

bi s(2- Et hyl hexyl ) pht hal at e

But yl benzyl pht hal at e

<100
<100
[28] J
<100
<100
120
[70]

<200
<10 W
<10
<5.0
100000
<10
<10
<25
340 J
<5.0 W
2300
<10
<0. 20
<40
3700
<10
32000
<10 W
<10
<20

Reserve Bas
of 3)

SP7-WpP- 5
37541-3
11/19/91

<5.0
<10
<5.0

[3.8] W
<10

<10

<10
[1.6] J
31

27

1900 J
<10 W
27 J
<5.0 W
1300000 J
19 J

<10 W
<25 W
2100 J
7.7 J
3300 J
42 ]
<0.20 W
<40 UJ
2400 J
<10 W
29000 J
<10 W
10 J

<20 W

e, Florida

SP7- WP- 6 SP7-WP-8 SP7-\WGM 3
37541-2 37541-1 37471-4
11/ 19/ 91 11/19/91 11/19/91
<5.0 <5.0 <5.0
<10 <10 <10
<5.0 <5.0 <5.0
[1.4] W [0.76] W <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <10
18000 J 300000 J 4400 J

11 J <25 W 10 J
140 J 540 J 40 J
<25 W 8.9 J <5.0 W
8600000 J 2300000 J 1700000 J
130 J 810 J 45 J
<10 W 36 J <10 W
<25 W 87 J <25 W
7400 J 2600000 J 4200 J
29 J 210 J 16 J
18000 J 22000 J 6200 J
120 J 3900 J 77 J
0.20 J 0.98 J <0.20 W
<40 W 160 J <40 W
4200 J 12000 J 3600 W
<50 W <50 W <50 WJ
26000 J 31000 J 33000J
<10 W <10 W <50UJ
79 J 540 J 20 J
<100 W 160 J 22 J

SP7- WGM 6
37541-6
11/15/91

<5.0
<10
<5.0

[5.8] U
<10
<10
<10
<10
<10
<10

1400
<10

22
<5.0
300000
12

<10
<25
1300
<5.0 W
6300
23

<0. 20
<40
5300
<10 W
63000
<10 W
<10
<20

SP7- MM 0013
37541-5
11/19/91

<5.0
<10
<5.0

[6.0] W
<10
<10
<10
<10
<10
<10

12000 J
<10 W
83 J

<25 U
3000000 J
54 ]

<10 W
<25 W
5500 J
49 J
7200 J
120 J
<0.20 W
<40 W
2800 J
<50 W
31000 J
<10 W
<50 W
<100 W



TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS ( 1o/ L)

TOTAL DI SSOLVED SCLI DS (nmy/ L)

Bl OCHEM CAL OXYGEN DEMAND (/L)
TOTAL SUSPENDED SCLI DS (my/ L)
ALKALI NI TY (mg/ L)

TOTAL ORGANI C CARBON (/L)

SULFATE (ng/ L)
SULFI DE (ng/ L)

HARDNESS as CaCO8 (ny/ L)

Foot notes on Page 3

38 J

£ £ £ % 3

£ %

=

18 J

£ £ % 5 s

s

£

<1.0 W

£ £ £ $ 5

£ %

=

<1.0UJ

350

£ £ %5 3

£ %

=

<1.0 W

£ £ £ % 5

£ %

=

<1.0 W

£ £ £ % 5

£ %

=

<1.0 W

£ £ £ % 3

£ %

=



TABLE 2-4
SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER SAMPLES
COLLECTED I N 1991 AT SITE SS-3, Al RCRAFT WASHRACK
Homest ead Air Reserve Base, Florida
(Page 2 of 3)

G&M Sanpl e |.D. SP7- MM 0014 SP7- MM 9014 SP7- MMV 0015  SP7- MW 0016 SP7- MM 0017 SP7- MW 0018
Anal yte Savannah | . D. 37460- 16 37460- 17 37541-4 37571-1 37471-1 37471-5
Sanpl i ng Date 11/ 14/ 91 11/ 14/ 91 11/19/91 11/ 20/ 91 11/15/91 11/15/91
VOLATI LE ORGANI C COVPOUNDS (ug/ L) : 11 15 <5.0 51 <5.0 <5.0
Et hyl benzene <10 <10 <10 89 <10 <10
2- Hexanone 14 J 6.6 J <5.0 21 J <5.0 <5.0
Xyl enes
BASE NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS (ug/ L)
bi s(2- Et hyl hexyl ) pht hal at e [5.5] J [1.9] W [0.68] W [26] U <10 [1.1] W
But yl benzyl pht hal at e [0.3] J 10 <10 <100 <10 <10
Di - n-octyl pht hal ate [0.3] J 10 <10 <100 <10 <10
Di benzof uran <10 [Q 5] <10 <100 <10 <10
Fl uor ene [1.1] [1.3] J <10 <100 <10 <10
2- Met hyl papht hal ene 32 41 <10 220 <10 <10
Napht hal ene 37 51 <10 130 <10 <10
METALS (ug/L):
Al um num 7100 J 5600 J 7600 J 1500 6300 J 18000
Arseni c <10 W <10 W 22 ] <10 W <10 W <10 W
Bari um 38 J 373 29 J 16 50 110 J
Beryl | i um <5.0 W <5.0 W <5.0 W <5.0 <5.0 W <25 W
Cal ci um 1600000 J 1700000 J 840000 J 460000 1800000 J 4700000 J
Chr om um 35J 39 J 36 J 10 34 J 110 J
Cobal t <10 W <10 W <10 W <10 <10 W <10 W
Copper <25 U <25 W <25 U <25 <25 W 28 J
Iron 4000 J 4000 J 7100 J 850 J 2400 J 9500 J
Lead 11 J 113 7.1 7.8 20 J 40 J
Magnesi um 5000 J 5300 J 3600 J 2800 5000 J 11000 J
Manganese 42 ] 45 J 130 J 32 62 J 290 J
Mer cury <0.20 W <0.20 W <0.20 W <0. 20 <0.20 W <0.20 W
N ckel <40 W <40 W <40 W <40 <40 W <40 W
Pot assi um 3100 J 3000 J 3600 J 2800 12000 J 2800 W
Sel eni um <50 W <50 W <10 W <10WJ <10 W <5.0 W
Sodi um 37000 J 36000 J 23000 J 32000 17000 J 37000 J
Thal | i um <50 W <50 W <10 W <10W <5.0 W <5.0 W
Vanadi um 23 J 20 J 13 J <10 21 J <5.0 W
Zinc 27 J 39 J <20 W <20 42 ] <100 W



TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS ( 1o/ L)

TOTAL DI SSOLVED SCLI DS (nmy/ L)

Bl OCHEM CAL OXYGEN DEMAND (/L)
TOTAL SUSPENDED SCLI DS (my/ L)
ALKALI NI TY (mg/ L)

TOTAL ORGANI C CARBON (/L)

SULFATE (ng/ L)
SULFI DE (ng/ L)
HARDNESS as CaCO8 (ny/ L)

Foot notes on Page 3

8.2

430

55

4300

440

65

26

4000

9.6 J

410

35

2600

390

70

27

0.1

3300

<1.0W

£ £ % 5 s

s

£

120 J

£ £ % % s

s

£

<1.0 W

£ £ 5 % s

s

£

<1.0 W

£ % £ £ £ 5

=

=



TABLE 2-4

SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER SAMPLES
COLLECTED I N 1991 AT SITE SS-3, Al RCRAFT WASHRACK
Honest ead Air Reserve Base, Florida
(Page 3 of 3)

G&M Sanple |.D. SP7-DMAM 0001 TR P BLANK SP7- EB- 0024  SP7- EB- 0025
Anal yte Savannah |.D. 37471-3 /1 37471-2 37541-7
Sanpling Date 11/15/91 11/15/91 11/15/91 11/19/91
VOLATI LE ORGANI C COVPOUNDS (ug/ L): <5.0 <5.0 <5.0 <5.0
Et hyl benzene <10 <10 <10 <10
2- Hexanone <5.0 <5.0 <5.0 <5.0
Xyl enes
BASE/ NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS (ug/ L)
bi s(2- Et hyl hexyl ) pht hal at e [0.6] J NA [0. 8] [3.8]
but yl benzyl pht hal at e <10 NA <10 <10
Di - n-octyl pht hal ate <10 NA <10 <10
Di benzof uran <10 NA <10 <10
Fl uor ene <10 NA <10 <10
2- Met hyl napht hal ene <10 NA <10 <10
Napht hal ene <10 NA <10 <10
METALS (ug/L):
Al um num 6800 J NA <200 <200
Arsenic <10 W NA <10 <10
Bari um 50 J NA <10 <10
Beryllium <5.0 W NA <5.0 <5.0
Cal ci um 1800000 J NA 270 370
Chr om um 52 ] NA <10 <10
Cobal t <10 W NA <10 <10
Copper <25 W NA <25 <25
Iron 5900 J NA <50 <50
Lead 6.1 J NA <5.0 <5.0
Magnesi um 18000 J NA <50 <50
Manganese 140 J NA <10 <10
Mer cury <0.20 W NA <0. 20 <0. 20
N ckel <40 W NA <40 <40
Pot assi um 2400 J NA 4200 <1000
Sel eni um <5.0 W NA <10 <10
Sodi um 41000 J NA <500 <500
Thal i um <5.0 W NA <10 <10
Vanadi um 32 ] NA <10 <10
Zinc <20 W NA <20 21



TOTAL RECOVERABLE

PETROLEUM HYDROCARBONS ( 1o/ L) <1.0 W NA <1.0W <1.0 W
TOTAL DI SSOLVED SCLI DS (nmy/ L) NA NA NA NA
Bl OCHEM CAL OXYGEN DEMAND (/L) NA NA NA NA
TOTAL SUSPENDED SCLI DS (my/ L) NA NA NA NA
ALKALI NI TY (mg/ L) NA NA NA NA
TOTAL ORGANI C CARBON (/L) NA NA NA NA
SULFATE (ng/ L) NA NA NA NA
SULFI DE (ng/ L) NA NA NA NA
HARDNESS as CaCO8 (ny/ L) NA NA NA NA

Foot not es

1/ QC Sanple (all Trip Blank Sanpl es showed identical results and are associated
wi th precedi ng ground-water sanples).

ug/L - micrograns per liter

ng/L - nmilligrans per liter

NS - No Standard

NA - Not Anal yzed

< - Analyte was not detected at or above indicated concentration

[T - Value is greater than the instrunent detection limt but less than the practical quantitation limt.
J - Positive result has been classified as qualitative

U - Result has been classified as undetected.

W - Analyte was not detected. Cdassified as qualitative



2.6.3.1 Volatile Organic Conpounds. 1990 and 1991 Investigations. Five VOCs, including benzene,

t ol uene, ethyl benzene, xylenes, and acetone, were detected in groundwater sanples collected during the
1990 and 1991 field investigations at OJ6/Site SS-3. Benzene was detected in groundwater sanple |1-8 and
its duplicate, a concentration of 24 pg/L, which was above the Federal MCL of 5 ug/L and the Florida
Primary Drinking Water Standard and Section 17-770, FAC cleanup target |level of 1 ug/L (Tables 2-4 and
2-5). In addition, acetone was detected in sanple I-8 and its duplicate at concentrations of 350 and 320
ng/ L, respectively. Ethyl benzene was detected in sanples 1-9, SP7-MM0014, SP7-MN 9014 (the duplicate of
SP7- M¥ 0014), and SP7- MM 0016 at concentrations of 11, 11, 15, and 51 ug/L, respectively, which are well
bel ow t he Federal MCL of 700 ug/L. However, these concentrations are above the Florida G oundwater

Qui dance Concentration of 2 pg/L. Xylenes were detected in sanples |1-9, SP7-MNM 0014, SP7- MM 9014, and
SP7- MM 0016 at concentrations of 5.1, 14, 6.6, and 21 ug/L which are bel ow the Federal MZL of 10,000 ng/L
and the Florida G oundwater Guidance Concentration of 50 pg/L. Additionally, 2-hexoanone was detected in
sanpl e SP7- MM 0016 at a concentration of 89 nug/L.

Concentrations of BTEX, detected in all sanples except sanple SP7- MW 0016, were bel ow the Section 17-770,
FAC target cleanup level of 50 ug/L. In 1987, the dissol ved BTEX contani nant plunme was confined to the
vicinity of nonitoring well 1-8. During the 1990 and 1991 investigation, the dissolved BTEX pl une had
increased in area and is limted to the vicinity between the forner above ground storage tank and the
drai nage ditch parallel to Bikini Boul evard.

1993 Investigation. Goundwater sanples were collected fromnonitoring wells SP7- MM 0014, SP7- MM 0016,
and SP7-DMAM 0001 and anal yzed for TCL VOCs. G oundwater analytical results indicate benzene,

et hyl benzene, and total xylene in sanple SP7-MM0016 and its duplicate at concentrations of 38 and 70
ug/ L, 120 and 160 pg/L, and 100 and 150 ug/L, respectively. These benzene concentrations are above the
Federal MCLs, Florida Primary Drinking Water Standard and Section 17-770, FAC cleanup target levels. An
estinmated quantity of acetone was al so detected in duplicate sanple SP7- MM 90016 at 9 ug/L. Two

anomal ous val ues of chloroformwere found at an estinmated quantity of 1 ug/L in sanples SP7- M¥ 0014 and
SP7- DMV 0001. Fourteen TICs were identified in sanmple groundwater at SP7-MMO0016 or its duplicate.

G oundwat er anal ytical results are provided in Table 2-6.

Laboratory QN QC data indicate 1, 2-dichl oropropane concentrations in one equipnent blank and two field
bl anks. Additionally, toluene was detected in one field blank sanple. QN Q results are discussed in
the QCSR submitted under separate cover.

2.6.3.2 Base Neutral /Acid Extractable Conpounds. 1990 and 1991 Investigations. Seven BNAs were
detected in the 22 groundwater sanples, including two duplicates, collected at OQJ6/Site SS-3 in 1990 and
1991, as shown in Tables 2-3 and 2-4. Three of these BNAs, fluorene, 2-nethyl naphthal ene and

napht hal ene, are PAHs. Fluorene was detected in monitoring wells SP7-MN 0014 and SP7- MM 9014 (the
duplicate of SP7-MAMO0014) at concentrations of 1.1 and 1.3 ug/L, respectively, which are bel ow the

Fl ori da G oundwat er CGui dance Concentration of 10 pg/L. 2-nethyl napht hal ene was detected in nonitoring
wel |'s SP7- MM 0014, SP7- MW 9014 (the duplicate of SP7- MW 0014) and SP7- MW 0016 at concentrations of 32,
41, and 220 ug/L, respectively. Naphthal ene was detected in SP7- MM 0014, SP7- MW 9014 (the duplicate of
SP7- M¥ 0014) and SP7- MW 0016 at concentrations of 37, 51, and 130 ug/L, respectively, which exceeds the
Fl ori da Groundwat er Gui dance Concentration of 10 pg/L.

Total naphthal ene concentrati ons were detected in I-8 and WP-5 (collected in 1990) at a maxi mum
concentration of 33 pg/L and 1-9, WP-5, SP7-MWM0014, SP7-MANM 009014 (the duplicate of SP7- MWV 0014), and
SP7- MY 0016 (collected in 1991) at concentrations of 190, 58, 69, 92, and 350 ug/L, respectively. The
total naphthal ene concentrati ons are bel ow the Section 17-770, FAC cleanup criteria of 100 ug/L except
for concentrations detected in 1-9 and SP7- MW 0016. Napht hal ene concentrati ons have decreased in WP-5
from182 ug/L (detected in March 1987) to 27 ug/L (detected in 1991). The decrease i n naphthal ene
concentrations in nmonitoring well WP-5 between 1987 and 1991 suggests that the naphthal ene nay be
attenuating naturally, probably from aerobic biotransformation.

Addi tional BNAs (non-PAHs) detected in groundwater sanples include BEHP detected in sanpl e SP7- MM0014 at
a concentration of 5.5 ug/L; butyl benzyl phthal ate detected in sanple SP7- MM 0014 at a concentration of
0.3 ng/L; dibenzofuran detected in sanple SP7-MNM 0014 at a concentration of 0.5 ug/L; and

di -n-octyl phthal ate detected in sanples 1-9 and SP7- M¥ 0014 at concentrations of 0.28 and 0.3 ug/L,
respectively. The concentrations of these non-PAHs were between the nmethod detection limt and practical
quantitation limt. Concentrations of di-n-butylphthalate and butyl benzyl pht hal ate were bel ow t he

Fl ori da Groundwat er Cui dance Concentration of 10 and 1,400 yng/L, respectively (Tables 2-4 and 2-5). The
concentrations of di(2-ethyl hexyl)phthalate (DEPH) in sanples SP7- MM 0014 and SP7- MW 0016 were above the
proposed Federal Primary MCL of 4 ng/L. |In addition, the concentration of DEPH in sanpl e SP7- MM0016 was
above the Florida G oundwater Gui dance Concentration of 14 ug/L.



TABLE 2-5

GROUNDWATER QUALITY CRITER A
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VOLATI LE ORGANI C COMPOUNDS (ug/ L): 700
Et hyl benzene NS
2- Hexanone 10, 000 k
Xyl enes 1k
Benzenes

BASE/ NEUTRAL AND ACI D EXTRACTABLE
ORGANI C COVPOUNDS (ug/ L) :
bi s(2- Et hyl hexyl ) pht hal at e 6

But yl benzyl pht hal at e 1400
Di - n-octyl pht hal ate 10
D benzof uran NS
Fl uor ene 10
2- Met hyl napt hal ene NS
Napht hal ene 10
Phenant hr ene NS
METALS (ug/L):
Al um num 200 |
Arseni c 50 k
Bari um 2000 k
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ug/L - mcrograns per liter
ng/L - milligrams per liter
NS - No Standard

b

0 «Q

(DB_X

- The total of volatile aromatics (benzene, toluene, ethylbenzene and xyl enes) nust be <50 ug/L to neet

FAC 17-770 gui del i nes

The total of polynuclear aromatic hydrocarbons excl udi ng napht hal enes nust be <10 ug/L to neet FAC
17-770 gui del i nes.

The total of naphthal enes and net hyl napht hal enes nust be <100 ug/L to neet FAC 17-770 guidelines.
Nunbers represent EPA's Proposed Primary MCL or Proposal MCLG Federal Register, Vol. 55, No.

143, July 1990.

Nunbers represent EPA's Prinmary MCL for |norganics.

Nunbers represent EPA's Secondary MCL for |norganics which are non-enforceable taste, odor, or
appear ance gui del i nes.

Nunbers represent EPA's Final MCL effective July 1992, Federal Register, January 30, 1991 and July 1,
1991.

Florida Primary Drinking Water Standard.

Fl ori da Secondary Drinki ng Water Standard.

Nunbers represent EPA's MCL's (July 1992)

Final Action Level - The final lead action level is exceeded if the level of |ead/ copper in nore than
10 percent of the targeted tap sanples is greater than the action | evel (90th percent).
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TABLE 2-6

SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER

SI TE SS-3, Al RCRAFT WASHRACK
MONTGOVERY WATSON, 1993
Homest ead ARB, Florida
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666666606606

Di ssol ved Metals (ug/l)(2)
Al um num NS NS
Bari um NS NS
Cal ci um NS NS
Copper NS NS
Iron NS NS
Magnesi um NS NS
Manganese NS NS
Pot assi um NS NS
Sodi um NS NS
Zi nc NS NS
Al sanpl es anal yzed by Savannah Laboratories, Tallahassee, Florida.
< - not detected at specified limt
NS - no standard
NA - not anal yzed control
Shaded - greater than Regul atory Standards
Not es:
a Florida Primary Drinking Water Standard.
b EPA Primary MCL.
¢ Florida Secondary Drinking Water Standard.
d EPA Secondary MCL - non-enforceabl e gui dance val ues
e Final Action Level - final lead action level is exceed if

—h

of the targeted tap sanples is greater than action |evel
Value is for Total Trihal onet hanes
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(90t h%g

(1) Date Qalifiers for Organi c Conpounds
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<20.0
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87, 200
3.9
57.9
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4.9
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29, 000
40. 8
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86, 000
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64.1
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4.9
4,020 B
28, 600
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but greater than |DL.

SESESES5%s

(2) Data Qalifiers for Inorganic Conpounds
J - estimated quantity, quality B - Reading is |less than CRQL
criteria were not net.
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TABLE 2-6

SUMVARY OF CONSTI TUENTS DETECTED | N GROUNDWATER
SI TE SS-3, Al RCRAFT WASHRACK
MONTGOVERY WATSON, 1993
Homest ead ARB, Florida

CONTI NUED
Anal yte Fl ori da EPA EPA Sanple ID SP7- DMV 0001 SP7- EB- 001 SP7- FB- 0001 SP7- FB- 0002
Dat e Sanpl ed Dri nki ng Dri nki ng Maxi mum Date Col | ected 3/ 3/93 3/ 8/ 93 3/ 8/ 93 3/ 8/ 93
Wt er Wat er Cont am nant C C Q
St andar ds St andar d Level Coal
VOA TCL (Conpounds) (ug/l1)(1)
Acet one NS NS NS <10 <10 <10 <10
Benzene la 5b NS <10 <10 <10 <10
Chl or of orm 100af 100f b NS 1 <10 <10 <10
1, 2- D chl or opr opane 5a NS NS <10 2 4] 4]
Tol uene 1000a NS NS <10 <10 177 <10
Et hyl benzene 700a 700b 700 <10 <10 <10 <10
Xyl enes, Total 10, 000a 10, 000B 10, 000 <10 <10 <10 <10
Pesti ci de/ PCB TCL Conpounds (ug/1) (1)
p, p' - DDD NS NS NS <10 <0. 10 <. 10 <10
BNA TCL Compounds (ug/1) (1)
Bi s(2- Et hyl hexyl ) phthal ate 6a 4a 0 0.4 0.6 J 0.3 <10
Di -n-Butyl Phthal ate NS NS NS 13 <10 <10 <10
Di - n-octyl pht hal ate 10a NS NS <11 <10 <10 <10
Fl uor ene 10a NS NS <11 <10 <10 <10
2- Met hyl napht hal ene NS NS NS 0.6 J <10 <10 <10
Napht hal ene 10a NS NS 0.6 J <10 <10 <10
Phenant hr ene NS NS NS <11 <10 <10 <10
Total Metals (ug/l)(2)
Al um num 200 ¢ 50- 200b NS 44 B <20.0 <20.0 <20.0
Bari um 2000a 2000b 2000 11.1 B <1.0 <1.0 <1.0
Cadm um 5a 5b 5 <2.0 <2.0 <2.0 <2.0
Cal ci um NS NS NS 83, 800 45.1 B 120 B 107 B
Copper 1000c 1300b 1300 2.8 B 2.2 B 9.0 B <2.0
Iron 300c 300d NS 17.5 B <7.0 8.9 B 7.8 B
Lead 15a 15e 0 <3.0 <3.0 <3.0 <3.0
Magnesi um NS NS NS 3,670 B <30.0 <30.0 <30.0
Manganese 50c 50d NS <1.0 <1.0 <1.0 <1.0
N ckel 100a 100b 100 <6.0 <6.0 33.8 B <6.0
Pot assi um NS NS NS 5, 810 <325 <32.5 <325
Sodi um 160000a NS NS 30, 500 34.4 B 43.2 B <30.0
Zinc 5000c 5000b NS 11.8 B 9.0 B 68. 6 33



Di ssol ved Metals (ug/l)(2)

Al um num NS NS NS <20.0 <20.0 NA NA
Bari um NS NS NS 10.8 B <5.0 NA NA
Cal ci um NS NS NS 79, 000 <20.0 NA NA
Copper NS NS NS <2.0 <2.0 NA NA
Iron NS NS NS <7.0 13.6 B NA NA
Magnesi um NS NS NS 3,560 B <1.0 NA NA
Manganese NS NS NS <1.0 <6.0 NA NA
Pot assi um NS NS NS 5, 560 42.2 B NA NA
Sodi um NS NS NS 29, 900 <3.0 NA NA
Zinc NS NS NS 19.5 B 4.7 B NA NA
Al'l sanpl es anal yzed by Savannah Laboratories, Tallahassee, Florida.

< - not detected at specified quantitation [imt (1) Data Qalifiers for Organi c Conpounds (2) Data Qualifiers for Inorganic Conpounds

NS - no standard J - estimated quantity, quality B - Reading is |less than CRQL

NA - not anal yzed control criteria were not net. but greater than |DL.

QL - Qality Control Sanple
Shaded - greater than Regul atory Standards

Not es:

a Florida Prinmary Drinking Water Standard.

b EPA Primary MCL.

¢ Florida Secondary Drinking Water Standard.

d EPA Secondary MCL non-enforceabl e gui dance val ues

e Final Action Level - final lead action level is exceeded if level of |ead/copper in nmore than 10 %

of the targeted tap sanples is greater than action | evel (90t h%
Value is for Toxic Trihel onet hanes

—h



1993 Investigation. A total of seven BNAs were detected in the three groundwater and one duplicate
sanpl e (SP7- DMM 0001, SP7- MW 0014, SP7- MY 0016, and SP7- MW 9016) collected in the 1993 QU 6/Site SS-3
groundwat er investigation. Naphthal ene and 2-net hyl napht hal ene (PAH conpounds) were detected in each
sanpl e at concentrations ranging fromO0.6 to 480 ug/L and 0.6 to 860 ng/l, respectively. Total

napht hal ene concentrations have decreased in sanple SP7-MM0014 from92 to 3 pug/L between 1991 and 1993.
Total naphthal ene concentrations in sanple SP7- MWV 0016 (1340 nug/L) and its duplicate SP7- MM 9016 (1,290
1g/ L) exceed the Florida G oundwater Gui dance Concentration of 10 pg/L and the 17-770 target |evel of 100
ug/ L.  Total naphthal ene concentrations have significantly increased i n SP7- MM 0016 between 1991 and
1993. Fl uorene and phenant hrene, al so PAH conpounds, were found in SP7-MW 0016 and its duplicate with a
nmaxi mum concentration of 17 and 8 ug/L, respectively. Bis(2-ethylhexyl)phthalate was detected in all
sanpl es excl uding the duplicate at a maxi numconcentration of 7 pg/L. Di-n-butyl phthal ate was detected
in the sanpl es SP7-DMNM 0001 and SP7- MM 0014 at concentrations of 1 and 0.4 ug/L, respectively, and

di -n-octyl phthal ate was found at SP7-MW 0014 at 0.2 ug/L. The summary of BNAs detected in 1993 is
provided in Table 2-6.

Six TICs were identified in the groundwater sanples at Site SS 3.

2.6.3.3 Oaganochlorine Pesticides/PCBs. 1990 and 1991 | nvestigati ons G oundwater sanples were not
previously anal yzed for organochl oride pesticides/PCBs in the 1990 and 1991 investigation.

1993 Investigation. Goundwater sanples fromeight nmonitoring wells (1-8, 1-9, SP7-MM0013, SP7-MN 0014,
SP7- M¥ 0016 (SP7- MM 9016, duplicate), SP7-MWM0017, SP7-MAM 0018, and SP7- DMM0001) were anal yzed for CC
pesticides/ PCBs. The DDT netabolite, p,p' -DDD was the only detected OC pesticide found in two QU-6/Site
SS-3 wells. Sanples SP7- MM Q017 and SP7- MY 0018 cont ai ned detectabl e concentrati ons of 0.032 and 0. 025
ug/ L, respectively. These concentrations are estinmated because they are less than the CRQL. PCBs were
not detected in any sanples collected in 1993. The summary of OC pesticides/PCBs is presented in Table
2-6.

2.6.3.4 I norgani ¢ Conpounds. No netal s anal yses were perfornmed on groundwater during the 1990 field
investigation program conducted by G&M Total netal s anal yses were performed on 1991 sanpl es

G oundwat er sanples collected in 1991 identified the following netals as present in all of the nmonitoring
well's including WP-6 and WP-8 (the background wells): alum num barium beryllium calcium chrom um
cobal t, copper, iron, magnesi um nanganese, potassium sodium thallium vanadium zinc, |ead, nercury,
and arsenic. Calcium nagnesium and potassiumwere detected in the 14 groundwater sanples including the
duplicate sanple analyzed for TAL netals; however, no groundwater quality standards or guidelines exist
for these netals (Table 2-3). G oundwater sanples WP-5, WP-6, WP-8, WaM 3, SP7- MM 0013, SP7- MW 0014,
SP7- M¥ 9014 (the duplicate of SP7-MM0014), SP7-MNM 0017, SP-MMO018, and SP7- DMV 0001 contai ned very high
concentrations of total calcium 1,300,000, 8,600,000, 2,300,000, 1,700,000, 3,000,000, 1,600,000,

1, 700, 000, 1, 800, 000, 4,700,000, and 1,800,000 ng/L, respectively, in addition to significant
concentrations of many other TAL netals. The sanmpling logs for all 15 sanples indicate that the sanples
were turbid when collected. It is possible that the high TAL netal concentrations, particularly that of
calcium are a result of suspended sedi nents and thereby overstate the actual concentrations of the

anal yses at the site (&G&M 1992). Calciumconcentrations reported for groundwater sanples collected in
1991, including the duplicate sanple, ranged from 100,000 to 8, 600,000 ug/L. These concentrations are
much hi gher than the range of dissol ved cal ciumconcentrations (55,000 to 140,000 ug/L) reported in the
Bi scayne Aquifer by Sonntag (1987) except for the cal ciumconcentration of 100,000 ug/L detected in
sanple 1-9.

Mercury was detected in sanples WP-6 and WP-8 (the background sanpl es) at concentrations of 0.20 and 0.98
ug/ L, respectively, which is belowthe Florida Prinmary Drinking Water Standard and Federal MCL for
drinking water of 2 ug/L for mercury. Arsenic was detected in sanples WP-6 (a background sanple), WaW3,
and SP7- MM 0015, at concentrations of 11, 10, and 22 pg/L which are well below the Florida Prinary
Drinking Water Standard and Federal MCL for drinking water of 50 ug/L for arsenic (Table 2-5). Bari um
was detected in all sanples collected, except for sanple I-9, at concentrations ranging from 16 to 540
g/ L which are well below the Florida Primary Drinking Water Standard and Federal MCL for drinking water
of 2000 g/ L.

Chrom um concentrations were detected above the Florida Primary Drinking Water Standard and the Federal
MCL for drinking water of 100 pg/L in three of these sanples: background sanples WP-6 and WP-8, and in
sanpl e SP7- MM 0018 with concentrations of 130, 810, and 110 ug/L, respectively.

Copper was detected in two sanples, WP-8 (a background sanpl e) and SP7- MM 0018, at concentrations of 87
and 28 ng/L, respectively, which are bel ow the Florida Secondary Drinking Water Standard of 1,000 pg/L
and the Federal Action Level of 1,300 pg/L. Sodiumwas detected in all wells sanpled at concentrations
ranging from 17,000 to 63,000 ug/L which were well below the Florida Prinary Drinking Water Standard of
160, 000 g/ L.



Lead was detected in all of the nonitoring wells except for 1-9 and WGM 6, with concentrations rangi ng
from6.1 to 210 ug/L. Six sanples, background sanples WP-6 and WP-8, Waut 3, SP7- MW 0013, SP7- M¥ 0017 and
SP7- MM 0018, contai ned | ead concentrations which exceeded the Federal Action Level for |ead of 15 ng/L.
Additionally, one of these sanples, WP-8 (a background sanple), contained | ead concentrations above 50
ng/ L. Concentrations of |ead detected in groundwater sanples WP-6, WP-8, and Waw 3 (210, 29, and 16

ng/ L, respectively), collected in 1991, were higher than concentrations detected in the same wells
sanpled in 1987. W,P-6, WP-8, and WGVt 3 were reported to have been very turbid or showed high turbidity
on the sanpling logs. The higher |ead concentrations detected in 1991 may be the result of the suspended
sedi nents and thereby overstate the actual concentration of lead at the site.

Berylliumwas detected in one sanple, WP-8 (the background sanple), at a concentration of 8.9 ug/L which
exceeds the Florida G oundwater CQuidance Concentration of pg/L and the Federal MCL for drinking water of
1 pg/L. N ckel was detected in one sanple, WP-8 (a background sanple), at a concentration of 160 pg/L,
whi ch exceeds the Florida G oundwater Cuidance Concentration and the Federal MCL of 100 ng/ L.
Additionally, the sulfate concentrati on detected in sanple SP7- MW 0014 (26 ug/L) and its duplicate,

sanpl e SP7- MM 9014 (27 ng/L), were bel ow the Florida G oundwater Qui dance Concentration of 250 ug/L and
the proposed Federal MCL for drinking water of 250 ug/L.

Federal Secondary Drinking Water Regul ati ons establish recommended Iimts and deal with the aesthetic
qualities of drinking water; however, the FDEP has adopted these standards as the Florida Secondary
Drinki ng Water Standards and requires that potable groundwater shall meet these recommended linits.

Iron, which is naturally high in the Biscayne Aquifer and commonly exceeds the Florida Standard Secondary
Drinki ng Water Standard (Sonntag, 1987), was detected in all of the nonitoring wells sanpled for TAL
netals at concentrations ranging from340 ug/L to 260,000 g/ L which exceeded the Federal Secondary MCL
for drinking water and the Florida Secondary Drinking Water Standard of 300 ug/L (Table 2-5). The
Federal Secondary MCL for drinking water and Florida Secondary Drinking Water Standard for nmanganese (50
g/ L) was exceeded in seven sanples, WP-6 and WP-8 (the background sanpl es), Waw 3, SP7- MV 0013,
SP7- MM 0015, SP7- MW 0017, SP7- MM0018, and SP7- DMAM 0001, at concentrations of 120, 3,900, 77, 120, 130,
62, 290, and 140 ug/L, respectively. A umnumwas detected in all sanples at concentrations ranging from
1,400 to 300,000 ug/L. The Federal Secondary MCL for alunminum (50 to 200 ug/L) was exceeded in all

sanpl es, except 1-9. Zinc was detected in five sanples, WP-8 (a background sanple), Wi 3, SP7-M¥ 0014,
SP7- M¥ 9014, and SP7- MW 0017 at concentrations ranging from22 to 160 ug/L. Concentrations of zinc did
not exceed the Florida Secondary Drinking Water Standard and Federal Secondary MCL of 5,000 ug/L in

sanpl es anal yzed for this constituent. The total dissolved solids concentration detected in WP-8 (350
ng/l1) did not exceed the Florida and Federal Secondary Drinking Water Standard of 500 ng/l.

1993 Investigation. Total (unfiltered) and dissolved (filtered) groundwater sanples were anal yzed for
TAL netals at |ocations SP7- MM 0014, SP7- MM 0016, SP7-MANM 9016 (duplicate), and SP7-DMNM0001. The netal s
al um num barium cal cium copper, iron, magnesi um nmanganese, potassium sodium ant zinc were detected
in the filtered groundwater sanples, while the unfiltered groundwater sanples also included cadm um

|l ead, and nickel. None of the netals detected were above Federal or Florida MCLs. G oundwater

anal ytical results for total and dissolved netals are summari zed in Table 2-6.

Eval uation of dissolved nmetals results indicate that barium cal cium nagnesium potassiumand sodi umare
conparable to the total concentrations detected in the groundwater. Total barium concentrations ranged
from6.6 to 11.1 ug/L and di ssol ved concentrations ranged from5.7 to 10.8 ug/L. Bariumvalues are
reported as less than the CRQL. Calciumwas detected in each sanple ranging in concentration from 77, 600
to 89,400 ug/L in the total fraction and 79,000 to 87,200 in the dissol ved sanples. Total potassium
concentrations ranged from3,950 to 5,810 ug/L and 3,960 to 5,560 in the dissolved sanples. Sodium

val ues ranged from 29,000 to 30,500 ug/L in the total sanples and 28,600 to 29,900 in the dissol ved

sanpl es. These values are within the range of dissolved inorganics detected in the Biscayne Aquifer and
bel ow t he groundwater quality criteria (Table 2-5).

Cadm um was detected in sanpl e SP7-MM 0016 at a concentration of 3.5 ug/L and was not detected in the
duplicate. The result was qualified as estinated because it is belowthe CRQL. The unfiltered
groundwat er sanpl es were al so anal yzed for cyani de which was not detected above the detection limt in
any sanpl e.

2.6.3.5 Summary Section for Goundwater. G oundwater contam nants consist of VOC, primarily benzene,
xyl ene, ethyl benzene, and hexanone, and the BNA conpounds, naphthal enes, bis(2-ethyl hexyl)phthal ate and
fluorene. Metals were not detected in groundwater at |evels which exceeds Florida and/or Federal
standards. Although sone analytical results for the contami nants identified in groundwater are
qualified, all data were found to be of acceptable quality based on USEPA CLP data validati on protocols.
Since a worst case scenario includes discharge of groundwater to the drainage ditch as a surface water, a
conparison of concentrations in groundwater was made in the BRA to the Florida Surface Water Standard and
the Federal Freshwater Anbient Water Quality Criteria. |Iron, n-hexane (TRPH surrogate) and phthal ate
esters exceeds the Florida Standards, DDD has no standard and was conpared to DDT. The DDD




concentrations of 3E-5 ng/L exceed the DDT standard of 1E-6 ng/L but falls bel ow the USEPA Anbi ent Water
Quality criteria (acute) for DDT of 6E-4 ng/L. The summary of constituents detected is presented in
Table 2-6

NAPL was observed in previous investigations (1984, 1990, and 1991) at rnonitoring well 1-9. NAPL was not
observed in |-9 during the 1993 investigation; however, a layer 0.5 feet in thickness was found in

moni toring well SP7-MN0016.

2.6.4 Sedinment And Surface Water Investigations

Sedi ment and surface water sanples were collected fromthe drainage ditch | ocated northwest of the site

al ong the southeast side of Bikini Blvd. Sanpling |ocations for the 1991 investigation are illustrated
on Figure 2-2; sanpling locations for the current investigation are illustrated on Figure 2-3. A
description of the type and quantity of compounds detected is presented bel ow. Surface water analysis
results are conpared to established Florida dass IIl Fresh Water Surface Water Quality Standards and

Federal Fresh Water Quality Oiteria for surface water quality presented in Table 2-7. Sedi ment

anal ytical results are conpared to NOAA ER-L and ER- M sedi nent screening values in Table 2-8. Sedi nment
and surface water quality were investigated in conjunction with the QJ6/Site SS-3 investigation, the
results of which are summarized in the followi ng sections. The contanmi nants detected in drainage ditch
sanples may be related to runoff from Bikini Boul evard. Contaminants identified at QJ)6/Site SS-3 nay be
carried to groundwater discharge areas, such as the drainage ditch, where volatilization or photo

oxi dation would occur. O ganic conpounds entering the groundwater may act as nutrient substrate for the
i ndi genous mi crobi al popul ati on and may stinul ate bi odegradati on of suscepti bl e conpounds al ong the
contami nant pathway. This summary of sediment and surface water investigations is presented for the
purpose of reviewonly. Sedinent and surface water and will be fully evaluated in the investigation of
QU 9, Boundary Canal

2.6.4.1 Volatile Organic Conpounds. 1991 Investigation. One sedinent sanple and a duplicate were
anal yzed for VOCs in the 1991 investigation. Two VOCs, carbon disul fide and methyl ene chloride, were
detected in both the sanple and the duplicate. Both conpounds were also detected in the associated trip
bl ank.

The surface water sanple collected in the 1991 investigation was not analyzed for VOCs. Constituents
detected in the 1991 sedinent sanpling are summarized in Table 2-8. Results for the 1991 surface water
sanpling are summari zed in Table 2-9. The conplete analytical results are included in the investigation
report (&M 1992).

1993 Investigation. Three sedinent sanples and two duplicates were collected fromthe drainage ditch
nort hwest of the site. The VOCs nethyl ene chloride, acetone, carbon disulfide, and MEK, and sixteen
TICs, were detected in the sanples. Methylene chloride and carbon disulfide were detected in only one
sanpl e (SP7-SD-0003) at concentrations of 2 pg/kg and 5 pg/ kg, respectively. MK was detected in three
sanpl es (SP7-SD- 0003, SP7-SD-0004, and the duplicate) at a maxi mum concentration of 18 ug/kg. Acetone
was detected in all sanples at concentrations ranging Som 98 g/ kg to 220 ug/ kg. Acetone is related to
t he degradation of the isopropanol used in the decontam nation process, as discussed in Section 2.6.2.1
MEK and met hyl ene chl oride are conmon | aboratory contam nants that were detected at less than 5 times the
detection limt; thus, they are considered | aboratory contam nants and will be qualified in the data
validation process. Details of the data validation process will be discussed in the QCSR for the R
which will be submitted at a |ater date. A summary of conpounds detected in 1993 is presented in Table
2-10.

Surface water sanples collected in conjunction with the sedi nent sanples were al so analyzed for VOCs. No
VOCs were detected. The summary of VOCs detected in surface water in 1993 is provided in Table 2-11

2.6.4.2 Base Neutral /Acid Extractable Conpounds. 1991 Investigation. The sedinment sanple and the
duplicate collected in the 1991 investigation were anal yzed for BNAs. Ten PAH conpounds, two phthal at es,
2 phenol conpounds, and benzoic acid were detected. Reported concentrations of PAH conpounds ranged from
41 ng/ kg to 300 ng/ kg The highest |evels of BNA detected were bis(2-ethyl hexyl)phthal ate at
concentrations of 730 and 640 ug/ kg in the sanple and duplicate, respectively.

Bi s(2- et hyl hexyl ) pht hal ate was al so detected in the surface water sanple collected in conjunction with
the sedi nent sanple at a concentration of 52 ug/L. It was not detected in the duplicate surface water
sanple. Analytical results for the 1991 sedi ment and surface water sanples are sumarized in

Tabl e 2-8 and 2-9, respectively.




TABLE 2-7

SURFACE WATER QUALITY CRI TER A

BNA, ng/L
PAHs (Total) 0.031, ave.
Phenant hr ene NS
FI ur oant hene 370
Pyrene 11, 000

Pht hal ate Esters 3.0 (ave)
Bi s(2- et hyl hexyl ) pht hal at e NS
Di -n-Butyl Phthal ate NS

Pesti ci des/ PCBs, ug/L
p, p' - DDD

Metal s, ug/L
Al um num
Arsenic (Total)
Bari um
Cal ci um
Copper
Iron
Magnesi um
Manganese
Pot assi um
Sodi um
Vanadi um
Zi nc

0. 001 (DDT) ( max)

6636

GRAGHIC

[e]
»

Florida Aass Il
Fresh Water
Quality Standards(a)

acute

66563606

11(DDT), 1050( DDE)

a - Florida Administrative Code, 17 - 302.510 April 4, 1993

b- US
ave. - average annual

EPA, 1986, 1991

fl ow conditions

NS - No standard established

Federal Fresh
VWater Quality
Criteria(b)

chronic

Ghwt666

0. 001(DDT), NS( DDE)

666666866906



TABLE 2-8
SUMVARY OF SEDI MENT ANALYTI CAL RESULTS
SI TE SS-3 Al RCRAFT WASHRACK
GERAGHTY & M LLER 1991

G&M Sanpling I.D. NOAA NOAA SP7-SD-0001  SP7-SD-9001 TR P BLANK BC- SD- 0010*
Anal yte Sanpl i ng Date ER-L 3/ ERM4/ 11/18/91 11/18/91 11/18/91 8/ 27/ 1991*

VOLATI LE ORGANI C COMPOUNDS (ug/ kg dw):

Car bon di sul fide NS NS 61 J 79 J 5.0 NA
Met hyl ene chl ori de NS NS 21 ] 37 3 5.0 NA
BASE/ NEUTRAL AND ACI D EXTRACTABLE
COVPOUNDS (ug/ kg dw):
Benzo( a) ant hr acene 230 1600 [ 75] <460 NA <1400
Benzo(a) pyrene 400 2500 [120] [110] NA <1400
Benzo(b) f | ur oant hene NS NS [300] [ 290] NA <1400
Benzo(g, h, i) peryl ene NS NS [120] [130] NA <1400
Benzo( k) f | uor oant hene NS NS [ 280] [ 200] NA <1400
Benzoi c acid NS NS [23] J [170] J NA <6800
bi s(2- Et hyl hexyl ) phthal ate NS NS 730 640 J NA <1400
But yl benzyl pht hal ate NS NS <470 [110] J NA <1400
Chrysene 400 2800 <470 [ 230] NA <1400
2- Chl or ophenol NS NS [17] <460 NA <1400
Fl uor ant hene 600 3600 [ 230] [180] NA <1400
I deno( 1, 2, 3-cd) pyrene NS NS [130] [130] NA <1400
4- Met hyl phenol (p-cresol) NS NS [ 65] <460 NA <1400
Phenant hr ene 225 1380 <470 [ 41] NA <1400
Pyrene 350 2200 [ 260] [220] J NA <1400
METALS (ng/ kg dw):
Al um num NS NS 380 J 580 J NA 2700
Arsenic 33 85 13 14 NA 2.0
Bari um NS NS 4.7 5.7 NA 14
Cadm um 5 9 0. 96 1.2 NA <2.1
Cal ci um NS NS 110000 130000 NA 310000
Chr om um 80 145 370 J 270 J NA 11
Copper 70 390 4.4 4.9 NA 16
Iron NS NS 660 870 NA 1700
Lead 35 110 6100 7400 J NA 11
Magnesi um NS NS 340 390 NA 1000
Manganese NS NS 5.1 6.5 NA <29
Mer cury 0.15 1.3 0.18 J 1.3 NA 0. 043
Sodi um NS NS 130 190 NA 290
Vanadi um NS NS 1.9 2.1 NA 5.7
Zinc 120 270 60 89 NA 27
TOTAL RECOVERABLE
PETROLEUM HYDROCARBONS (ug/ kg dw) NS NS 84 120 NA NA



ug/ kg dw m crograns per kilogramdry wei ght
ng/ kg dw mlligrans per kilogramdry weight
NA

Not Anal yzed
Anal yte was not detected at or above the indicated concentration.
] Value is greater than instrunent detection |imt but |ess than practical quantitation limt.

Positive result has been classified as qualitative.
Anal yte was not detected. dassified as qualitative.
Result has been classified as undetected.

Ef f ect s Range- Low

Ef f ect s Range- Medi an

*BC- SD- 0010 - Boundary Canal Background Sanpl e

E\CEL"_‘A



Anal yte (a)

TABLE 2-9

SUMVARY OF SURFACE WATER ANALYTI CAL RESULTS

VOLATI LE ORGANI C
COVPQOUNDS (ug/L):

BASE/ NEUTRAL and ACI D EXTRACTABLE
ORGANI C COMPOUNDS (ug/ L) :

bi s(2- Et hyl

hexyl ) phthal ate

METALS (ug/L):

Arseni c
Cal ci um

I ron
Magnesi um
Manganese
Pot assi um
Sodi um

ug/ L

NA
NS

BDL

<
[]
J
w
al

m crogans per liter
Not Anal yzed
No Standard

Bel ow Detection Limt
Anal yte was not detected at or above the indicated concentration.
Value is greater than instrument detection |limt but
Positive result has been classified as qualitative.

Anal yte was not detect ed.

SI TE SS-3 Al RCRAFT WASHRACK
GERAGHTY & M LLER, 1991
Honest ead ARB, Fl orida

&M Sanple 1.D. TR P/ BLANK
Sanpling Date 11/18/91

BDL

NA

NA

NA

NA

NA

NA

NA

NA

Classified as qualitative.

SP7- SW 0001
11/18/91
Duplicate

BDL

52 J

18
30000
81
1300
13
4400
20000

| ess than PQ..

Constituents not detected in any sanples are not shown.

SP7- SW 9001
11/18/91

BDL

[1.0] W

26
30000

88
1300

13
4500
20000



TABLE 2-10

SUMVARY OF CONSTI TUENTS DETECTED | N SEDI MENT SAMPLES
SI TE SS-3, Al RCRAFT WASHRACK AREA
MONTGOVERY WATSQON, 1993
Honmest ead ARB, Fl orida

Anal yte NOAA  NQOAA BC- SD- 0100* * Sanple ID SP7- SD- 0002 SP7-SD-9002  SP7-SD-0003  SP7-SD- 0004 SP7- SD- 9004
ERL ERM Backgr ound Date Col | ected 3/ 10/ 93 3/ 10/ 93 3/ 10/ 93 3/ 10/ 93 3/ 10/ 93
1991 Duplicate Duplicate
VQA TCL Conpounds (ug/kg) (1) NS NS NA 190 140 98 110 220
Acet one NS NS NA <39 <18 513 <24 <26
Carbon Disul fide NS NS NA <39 <18 2] <24 <26
Met hyl ene Chl ori de NS NS NA <39 <18 15 J 6 J 18 J
Met hyl Et hyl Ketone (2-Butanone)
Pesti ci de/ PCB TCL Conpounds (ug/ kg) (1)
Beta BHC NS NS NA <3.9 <4.0 <220 .85 7 <15
Bet a- Chl or dane NS NS NA <3.9 <4.0 <220 1.6 J <15
p, p' - DDD 2 20 NA 210 60 12000 59 41
p, p' - DDE 2 15 NA 330 100 1300 48 29 J
p, p' - DOT 1 7 NA 31 B 15 B 140 BJ 8.8 B 22 BJ
BNA TCL Conpounds (ug/kg) (1)
2- Chl or ophenol NS NS <1400 12BJ <770 <9400 <1700 14 BJ
2- Met hyl napht hal ene 65 670 <1400 620 630 J 87 J 180 J 230 J
4- Met hyl phenol (p-cresol) NS NS <1400 41 J <770 <9400 <1700 17 J
Acenapht hene 150 650 <1400 1, 600 120 J 310 J 650 J 730 J
Acenapht yl ene NS NS <1400 <590 <770 130 J 14 J 13 J
Ant hr acene 85 960 <1400 2,200 330 J 720 J 710 J 880
Benzo( a) Ant hr acene 270 1600 <1400 4,200 930 1,900 J 1, 800 1, 800
Benzo(a) Pyrene 400 2500 <1400 3, 100 1, 200 2,300 J 1, 800 1, 700
Benzo( b) Fl uor ant hene NS NS <1400 4,500 2,200 4,800 J 2,700 2,900
Benzo(g, h, i) Peryl ene NS NS <1400 2,000 1, 200 2,000 J 1,400 J 1, 000
Benzo( k) Fl uor ant hene NS NS <1400 3, 500 1, 200 3,100 J 2,100 2,300
Benzyl Butyl Phthal ate NS NS <1400 28 J <770 120 J 29 J <790
Bi s(2- Et hyl hexyl ) Pht hal at e NS NS <1400 1200B 2, 300 9,300 J 950 BJ 1,100 B
Car bazol e NS NS <1400 1, 800 <770 <9400 760 J 800
Chrysene 400 2800 <1400 3,900 1, 900 4200 J 2,900 2,200
Di - n-Butyl - Pht hal ate NS NS <1400 940 B 66 J 800 BJ 36 BJ <790
Di benz( A, H) Ant hr acene 400 2600 <1400 760 340 J <9400 530 J 350 J
D benzof uran NS NS <1400 1, 200 110 J 210 J 390 J 490 J
D -n-Cctyl Phthal ate NS NS <1400 <590 15 J 64 J <1700 80 J
Fl uor ant hene 600 3600 <1400 10, 000 3, 000 6,200 J 4,100 4,200
Fl uor ene NS NS <1400 1, 800 230 J 510 J 740 J 810
I ndeno( 1, 2, 3-C, D) Pyrene NS NS <1400 1, 900 1, 400 2,000 J 1,200 J 1, 000
Napht hal ene 340 2100 <1400 1, 100 100 J 130 J 470 J 650 J
Phenant hr ene 225 1380 <1400 10, 000 1, 400 3200 DJ 3, 200 3, 800

Pyrene 350 220 <1400 8, 900 2,600 5,500 DJ 5, 400 4, 500



Met al s(ng/ kg) (2)

Al umi num NS NS 2700 3, 300 3,370 3,400 2, 860 3,740
Ant i nony NS NS NA 3.6 B <3.0 4.0 B <3.0 <3.0
Arsenic 33 85 2 30.4 N 29.3 N 31.3 N 12.4 N 18.4 N
Bari um NS NS 14 21.9 B 20.4 B 27.2 B 19.1 B 23.9 B
Cadm um 5 9 <2.1 6.6 5.1 10.6 23 2.6
Cal ci um NS NS 310, 000 285, 000 291, 000 364, 000 263, 000 344, 000
Chr om um 80 145 11 61.8 52.7 301 22.3 27
Cobal t NS NS <4.2 1.0 B 1.1 B 1.2 B 0.89 B 0.79 B
Copper 70 390 16 J 18.2 23.7 23.8 26.3 16.2
Iron NS NS 1700 2,280 E 2, 040E 1,880 E 2,030 E 2,170 E
Lead 35 110 11 176 156 O 446 93.5 129
Magnesi um NS NS 1000 1, 050 1,120 2,200 1,720 1,170
Manganese NS NS <29 29.3 E 28.5 E 361 E 27.9 E 34.3 E
N ckel 30 50 NA 4.6 B 4.4 B 4.1 B 8.6 4.0 B
Pot assi um NS NS NA 586 B 673 B 856 B 612 B 908 B
Sodi um NS NS 290 618 B 627 B 596 B 573 B 752 B
Vanadi um NS NS 5.7 8.3 B 7.7 B 10.1 7.8 B 8.0B
Zinc 120 270 27 509 388 538 142 176
Al'l sanpl es anal yzed by Savannah Laboratories, Tallahassee, Florida.
< not detected at specified detection limt (1) Data Qualifiers for Organi c Conpounds (2) Data Qualifiers for I|norganic Conpounds
NA - not avail able J - estimated quantity, <CRQL B - Reading is less than CRQL but greater than IDL
** - Source Geraghty & MIler Electroplating B - conpound detected in an associ ated bl ank E - reported value is estimated due to interference

Waste Disposal Area R - 6/92
(Boundary Canal Sedi ment Sanpl i ng)
Shaded - greater than Background



Met al s

TABLE 2-11
SUMVARY OF CONSTI TUENTS DETECTED | N SURFACE WATER SAMPLES
COLLECTED AT SITE SS-3, Al RCRAFT WASHRACK
MONTGOVERY WATSON, 1993
Honmest ead ARB, Fl orida

SP7- SW 0003
3/10/ 93

ND
ND
ND

0.022 J

Fl ori da EPA Sanple ID SP7- SW 0002 SP7- SW 9002
Surface Water Water Quality Date Col | ected 3/ 10/ 93 3/ 10/ 93
St andar ds Criterion Dupl i cate
Anal yte FAC 17-302. 530* (Acut e)
VQA TCL Conpounds (ug/l) (1)
Acet one NS NS ND ND
1, 2-Di chl or opr opene NS 6060 ND ND
Tol uene NS 17500 ND ND
Pesti ci des/ PCB TCL Conpounds (ug/1) (1)
p, p' - DDD 0. 00059( a) NS ND ND
BNA TCL Conpounds (ug/1) (1)
Bi s(2- Et hyl hexyl ) Phthal ate 3(b) 940( b) <11 ND
D -n-Butyl Phthal ate 3(b) 940( b) 0.1 ND
Fl uor ant hene .031(c) 3980 <11 ND
Phenant hr ene .031(c) NS <11 ND
Pyr ene 11 NS <11 ND
(ug/1)(2)
Al um num NS NS 66.8 B 72.7 B
Arsenic 50 360 15.8 16.1
Bari um NS NS 8.2 B 8.2 B
Cal ci um NS NS 35, 700 36, 500
Copper 3.9 18 <2.0 <2.0
Iron 1000 1000 12.3 B 19 B
Magnesi um NS NS 1,980 B 2010 B
Manganese NS NS <1.0 1.0 B
N ckel 100 1800 <6.0 <6.0
Pot assi um NS NS 3,340 B 3550 B
Sodi um NS NS 30, 700 30900
Vanadi um NS NS 4.1 B <3.0
Zinc 86 320 21.3 20.5
Al'l sanpl es anal yzed by Savannah Laboratories, Tallahassee, Florida.
< - not detected at specified detection linit (1) Data Qualifiers for Organi ¢ Conpounds. (2) Data Qalifiers for Inorganic Conpounds
NS - no standard J - Estimated Value, <CRQL or TIC B - Reading is less than CRQL
ND - not detected B - conmpound detected in an associ ated bl ank but greater than IDL.
* - Cass Il Freshwater

Shaded - greater than Regul atory Standards

Not es:
a average annual for DDT
b as phthalate esters

c
d

annual
for DDT

average as Total

PAHs



TABLE 2-11
SUMVARY OF CONSTI TUENTS DETECTED | N SURFACE WATER SAMPLES
COLLECTED AT SITE SS-3, Al RCRAFT WASHRACK
MONTGOVERY WATSON, 1993
Homest ead ARB, Fl orida

( CONTI NUED)
Fl ori da EPA Sanple ID SP7- SW 0004 SP7- SW 9004 SP2- FB- 0001 SP7- SW 0002
Surface Water Water Quality Date Col | ected 3/ 10/ 93 3/ 10/ 93 3/ 10/ 93 3/ 10/ 93
St andar ds Criterion Duplicate
Anal yte FAC 17-302. 530* (Acut e)
VQA TCL Conpounds (ug/l) (1)
Acet one NS NS 10 ND 11 17
1, 2- Di chl or opr opene NS 6060 <10 ND 4] 4]
Tol uene NS 17500 <10 ND 17 <10
Pesti ci des/ PCB TCL Conpounds (ug/1) (1)
p, p' - DDD 0. 00059( a) NS ND ND <0. 10 <0. 10
BNA TCL Conpounds (ug/l1) (1)
Bi s(2- Et hyl hexyl ) Pht hal at e 3(b) 940( b) 0.2 0.3 0.3 <10
D -n-Butyl Phthal ate 3(b) 940( b) <11 <11 <10 <10
Fl uor ant hene .031(c) 3980 <10 <10 <10 <10
Phenant hr ene .031(¢c) NS <10 <10 <10 <10
Pyr ene 11 NS <10 <10 <10 ND
Metals (ug/l)(2)
Al umi num NS NS 84 B 87.4 B <20.0 <20.0
Arsenic 50 360 25.0 26. 2 <5.0 <5.0
Bari um NS NS 11.5 B 13.5 B <1.0 <1.0
Cal ci um NS NS 34, 300 35, 500 120.0 B 107 B
Copper 3.9 18 <2.0 <2.0 9.0 B <2.0
Iron 1000 1000 39.1 B 37.4 B 8.9 B 7.8 B
Magnesi um NS NS 2040 B 2100 B <30.0 <30.0
Manganese NS NS 3.9 B 3.7 B <1.0 <1.0
N ckel 100 1800 <6.0 <6.0 33.8 B <6.0
Pot assi um NS NS 3100 B 3240 B <325 <325
Sodi um NS NS 35100 35600 43.2 B <30.0
Vanadi um NS NS 3.3 B 4.1 B <3.0 <3.0
Zinc 86 320 26.1 18.3 B 68. 6 33
Al sanpl es anal yzed by Savannah Laboratories, Tallahassee, Florida.
< not detected at specified detection linit (1) Data Qualifiers for Organi ¢ Conpounds (2) Data Qualifiers for Inorgani c Conpounds
NS - no standard J - Estimated Value, <CRQL or TIC B - Reading is less than CRQL
ND - not detected B - conmpound detected in an associ ated bl ank but greater than |DL.

* - Cass |l Freshwater
Shaded - greater than Regul atory Standards

Not es:
a average annual for DDT ¢ annual average as Total PAHs
b as phthalate esters d for DDT



1993 Investigation. Three sedinment sanples and two duplicates were analyzed for BNAs. A total of 25 BNA
compounds were detected in site sanples. Sanple SP7-SD 0002, collected fromthe sane approxi nate
location as the 1991 sanple, contained 23 BNA conpounds including all of those detected in the 1991
sanpl e except benzoic acid. O the 23 detected conpounds, 17 are PAHs, 4 are phthalates, and 2 are
phenol s; di benzofuran and carbazol e were al so detected. Concentrations of the PAHs ranged from 10, 000
19/ kg (phenant hrene and fl uoranthene in SP7-SD-0002) to 120 ug/ kg (acenapht hal ene in SP7-SD-9002). PAH
concentrations are generally higher than those reported for the other classes of BNA compounds. The
surface water sanples collected in conjunction with the sedi nent sanples contained lowlevels (0.1 to 0.2
1g/ L) of three PAH conpounds (phenanthrene, fluoranthene, and pyrene). Two phthal ates (di-n-butyl

pht hal at e and bi s(2-ethyl hexyl )phthal ate) were also detected at levels ranging from0.2 to 0.3 pug/L.

Six TICs were also reported for surface water sanples. Analytical results for the 1993 sedi nent and
surface water sanples are summarized in Tables 2-10 and 2-11, respectively.

Concentrations of PAHs detected in sedinents are higher than those detected to date in site soil sanples.
Concentrations of the BNAs detected in surface water are generally less than those detected in site
groundwat er sanples. BNAs were detected in sanples both upstream and downstream of QU 6/Site SS-3.

2.6.4.3 Oganochloride Pesticides/PCBs. Sedinment and surface water sanples were not anal yzed for
organochl ori ne pesticides/PCBs in the 1991 investigation

1993 Investigation. No PCBs were detected in sediment sanples. The pesticides beta
hexachl or ocycl ohexane (beta BHC), beta-chl ordane, and the DDT netabolites p,p'-DDE, p,p' -DDD, and

p, p' -DDT were detected in sedinent sanples. Beta BHC and beta-chl ordane were only detected in sanple
SP7- SD- 0004 at concentrations of 0.85 and 1.6 g/ kg, respectively. The DDT netabolites were detected in
all three sanples and the two duplicates at concentrations ranging from®8.8 ug/kg to 12,000 ug/kg. The
hi ghest concentrations of DDT netabolites were detected in sanple SP7-SD-0003, collected froma location
downstream of the site. Results for the nmetabolite p,p' -DDT are qualified as estinated due to bl ank
contam nation. However, as discussed in the QCSR, the blank contam nation is a result of carryover from
the previously run sanple. Control sanples analyzed subsequent to the blank did not contain p,p'-DDT
thus, the sanple results are not considered suspect. Analytical results for pesticides/PCBs in 1993
sedi nent and surface water sanples are sunmarized in Tables 2-10 and 2-11, respectively. DDT and its
met abol i tes have been observed in soil and sedi ment sanples collected at CERCLA sites throughout the
Base.

The DDT netabolite p,p' -DDD was al so detected in surface water sanple SP7-SWO0003 at a concentration of
0.022 ug/L, belowthe CRQL. No standards or criteria for the netabolite p,p' -DDD have been established
The detected concentration is in excess of established Florida Surface Water Quality Standards for DDT of
0. 001 pg/L maxi mum and bel ow established federal criteria for acute exposure to DDE and DDT (Table 2-7).
No ot her pesticides or PCBs were detected in surface water sanples.

2.6.4.4 Metals and Cyanide. 1991 Investigation. The metals alum num arsenic, barium cadm um

cal cium chrom um copper, iron, |ead, nagnesium manganese, nercury, sodium vanadium and zinc were
detected in the sedi nent sanple and duplicate sanple collected during the 1991 investigation. These
netals are commonly detected in |linmestone. Concentrations of nost constituents detected in the sedi nment
sanpl es were bel ow average carbonate concentrati ons except for the trace metals, cadm um chrom um zinc
arsenic, mercury, and | ead, which were above concentrations given for the average carbonate conposition
(Hem 1989).

Concentrations of chromumdetected in sanple SP7-SD-0001 and its duplicate SP7-SD 9001 exceeded the NOAA
ER-L and ER-Mval ues. Sedi nent sanpl e SP7-SD- 0001 contained nercury concentrations which exceeded the
NOAA ER- L value. Lead concentrations detected in sanple SP7-SD-0001 and its duplicate, SP7-SD 9001
exceeded the NOAA ER-M and ER-L val ues

The surface water sanple and duplicate collected in conjunction with the sedi ment sanpl e contai ned
arsenic, calcium iron, nagnesium nanganese, potassium and iron. None of these netals was detected in
excess of established federal or state surface water quality standards; and, therefore, none were
identified as conpounds of concern in the report of the investigation (G&M 1992). No anal yses for
cyanide were perfornmed in the 1991 investigation. Analytical results for sedinment sanples are summari zed
in Table 2-8; surface water analytical results are summarized in Table 2-9

1993 Investigation. Three sedinment sanples and two duplicate sanples were analyzed for nmetals. Wth the
exception of mercury, the netals detected in the 1991 sedi ment sanple were detected in all of the current
sanples. N ckel, which was not found in the 1991 sanple, was also found in all current sedinent sanples.
Sanpl es SP7- SD- 0002 and SP7-SD- 0003 al so contained antinony. In the absence of background concentrations
for metals in sedinent, it is not possible to assess whether QU 6/Site SS-3 has contributed nmetal s
contami nation to the ditch sedinments. Surface water sanples collected in conjunction with the sedi nment
sanpl es contained those netals identified in the 1991 sanple plus alum num barium cal cium vanadi um



and zinc. Copper was al so detected in sanmple SP7-SD- 0002. None of the netals were detected in excess
of established state or federal surface water quality criteria Analytical results for sedinent and
surface water sanples are sumarized in Tables 2-10 and 2-11

No regul atory standards currently exist for sedinents. However, conparing analytical results to NOAA
Ef fects Range-Low (ER-L) val ues, only cadmum |ead, and zinc exceed these criteria (Table 2-10). The
environnental inpact evaluation is deferred to the Site SS-3 Baseline R sk Assessnent Phase || Report,
Section 6.2.1.2.

2.6.4.5 Summary for Surface Water and Sedinent. Drainage ditch sedinents contained detectable
concentrations of carbon disulfide, nethylene chloride, BNAs (17 PAHs) and DDT-netabolites. The
contam nants detected in drainage ditch sedinments may be related to sources other than QU-6/Site SS-3.
PAHs and netals in particular may be related to runoff from Bikini Boul evard. Surface water sanples
cont ai ned det ectabl e concentrati ons of the PAH conpounds phenant hrene, fluoranthene and pyrene. In
general , conpounds detected in surface water sanples, primarily BNAs, pesticides, and netals, are | ower
than those detected in groundwater at OQJ6/Site SS-3. Simlar concentrations of constituents were
observed in both upgradi ent and downgradi ent surface water and sedi nent sanpl es.

The contam nants detected in the drainage ditch sanples may be related to runoff fromBikini Blvd. The

contam nation present at OJ6/Site SS-3 have denonstrated persistence and limted migration since 1984.

Hence, the present site condition at OJ 6 does not represent a significant likelihood to further inpact

the drainage ditch sedinents or surface water. However, should contanminants be carried via groundwater

to discharge areas, such as the drainage ditch, volatilization or photo oxidation wuld occur. Organic

conpounds entering the groundwater may act as nutrient substrate for the indi genous mcrobial population
and nay stinul ate bi odegradati on of susceptible conmpounds al ong the contam nant pat hway.

The significant and potential human health and environmental inpacts of occurrences of constituents
detected in drainage ditch sediments and surface water will be fully evaluated in the RI/BRA for Site
SD-27, (QU-9) Boundary Canal |nvestigation.

2.7 SUMVARY OF SI TE RI SKS

In order to evaluate whether existing or future exposure to contaninated nedia at QU-6/Site SS-3 could
pose a risk to people or the environnent, USAF conpleted a Baseline R sk Assessnment (BRA) in July 1994
with EPA oversight of this process. This evaluation then served as a baseline for determ ni ng whet her
cl eanup of each site nmedia was necessary. |In the BRA, USAF eval uated site risks for several
environnental nedia. This ROD addresses the risks attributable to chemcals in the soil and groundwater
at QU 6/Site SS-3. Sedinment and surface water will be addressed as part of QU 9, Boundary and Mlitary
Canal investigation. The risk assessment included the follow ng maj or conponents: selection of

chem cal s of potential concern, exposure assessment, toxicity assessment, risk characterization,

devel opnent of renmedi al goal options, ecological risk, and uncertainties. The USAF estinmated potenti al
site risk in the absence of any future renedi ati on.

2.7.1 Sel ection of Chem cals of Potential Concern

Sanmpl es collected at QJ6/Site SS-3 indicated that the groundwater contains VOCs, PAHs, TRPH, and netals.
Soils at the site contain VOCs and BNAs.

Chemi cal s detected that are the nost toxic and that are anticipated to create the greatest potential risk
were sel ected as chenmicals of potential concern (COPCs). Al the detected constituents were included as
COPCs for the risk assessnent with the foll owi ng exception:

Chemi cals that are essential human nutrients and constituents that are toxic only at very high doses
(i.e., nuch higher than those that could be associated with contact at the site) were elimnated risk
assessnent.

I norgani c constituents present at concentrations |ess than tw ce background concentrations were excl uded
fromthe list of COPCs. Only those constituents for which the maxi num detected concentration was greater
than tw ce the background concentrati on were retai ned as COPCs.

I norgani c and seni-vol atile organics considered to be present in background concentrations according to
the scientific literature for the specific chem cal or those chem cals considered ubiquitous and
determined not to be site-related. Although phthalate esters are relatively ubiquitous in the

envi ronnent, the presence of these constituents in nmedia at the site may be due to sanpling or |aboratory
artifacts. Since these phthalates may not be site-related, for purposes of the BRA only the significant
pht hal at es were consi dered COPCs.



Based on this evaluation a group of COPCs was carried through the quantitative risk
assessnent for each affected nedia.

COPCs for groundwater and soil are shown in Table 2-12
2.7.2 Exposure Assessnent

In the exposure assessnment, USAF consi dered ways in which people could cone into contact with

contam nated nedi a under both current and future conditions. A critical step in assessing the potentia
risk to public health is to identify the pathways through which exposure to chemcals could occur. A
typical transport pathway consists of four necessary elenents. 1) A source and nechani smof chenica
rel ease; 2) an environmental transport nmedium 3) a point of potential contact with the contani nated
nmedi um and 4) an exposure route (inhalation of vapors, ingestion of groundwater, etc.). Al four of
these el ements must be present for a pathway to be conplete.

Exposure Point Concentration. The exposure point concentration for each contam nant was derived using
the 95 percent upper confidence limt (UCL) on the arithnetic nean as defined by the follow ng formula

{- s2 sH }

{xt--+---- )
uL =e{ 2 n-1 }
95
where: x = arithnetic mean of the |og-transforned data
s = standard devi ation of the |og-transforned data
H = statistical paraneter
Oten, with linmted data sets, the UCL, is higher than the nmaxi num detected concentration. |If so, the

nmaxi mum concentration detected was used as the exposure point concentration rather than the UCL95
Exposure point concentrations for COPCs are shown in Tables 2-13 and 2-14.

Land Use. Hypothetical future use of the site for residential purposes is unlikely. However, for the
purposes of the baseline risk assessnment, the hypothetical future risks were evaluated for the
possibility of future residential devel opment of the site and installation of a potable well.

Exposure Scenarios. Potential current risks at the site were eval uated based on a base worker accessing
the site for job related duties. Hypothetical future risks at the site were eval uated based upon the
foll owi ng exposure scenarios: groundwater ingestion by a hypothetical future adult resident; and soi
exposure by hypothetical; future adult and child residents. R sks were eval uated based on conservative
use of Reasonabl e Maxi mum Exposure (RVE) assunptions.

The exposure assunptions for each pathway are provided in Tables 2-15 and 2-16. Based on the exposure
poi nt concentrations derived fromsite data for the chem cals shown in Table 2-12 and using the exposure
assunptions identified in Tables 2-15 and 2-16, EPA estimated the chronic daily intake (CD) associated
wi th each exposure pat hway and popul ati on conmbination. The fornulas used to calculate the CDI for each
pathway are al so provided in Tables 2-15 and 2-16

2.7.3 Toxicity Assessnent

The toxicity assessment eval uated possible harnful effects of exposure to each COPC. A nunber of
chemcals found at the site, including VOCs, Bis (2-ethyl hexyl)phthal ate, cadm um and |Iead have the
potential to cause cancer (carcinogenic). Slope factors (Sfs) have been devel oped by EPA s Carci nogenic
Assessnment Group for estimating lifetine cancer risks associated with exposure to potentially

car ci nogeni ¢ conpounds. These Sfs, which are expressed in units of (ng/kg-day)-1 are nultiplied by the
estimated CDI of a potential carcinogen to provide an upper-bound estimate of the excess lifetinme cancer
ri sk associated with exposure at the intake level. The term "upper bound" reflects the conservative
estimate of the risks calculated fromthe SF. Use of the approach makes underestinmation of the actua
cancer risk highly unlikely. Slope factors are derived fromresults of human epi dem ol ogi cal studies or
chroni c ani mal bioassays to which animal to human extrapol ati on and uncertainty factors have been
applied. The SFs for the carcinogenic contam nants of concern are contained in Tables 2-17 and 2-18.



VQCs

BNA' s

Met al s

(1)

TABL

E 2-12

CHEM CALS OF POTENTI AL CONCERN

SITE SS-3 (Forner SP-7),

Hormestead A r

Benzene

Chl orof orm

Et hyl benzene

Met hyl et hyl ketone
Met hyl ene chl ori de
Styrene

Xyl enes

Bi s(2- Et hyl hexyl ) pht hal at e
D (n-octyl)phthal ate

Di benzof uran

Fl uor ene

n- Hexane (1)

2- Met hyl napht hal ene

Napht hal ene

Cadmi um

n- Hexane is used as a surrogate for Total

Reserve Base,

Soi |

X X X X X

X X X

Fl ori da

Al RCRAFT WASHRACK AREA

G ound
Wat er

X X X

X X

X X X X

Recover abl e Petrol eum

Hydrocarbons (TRPH) and Al kane Tentatively Identified

Conpounds (TICs).



TABLE 2-13

EXPCSURE PO NT CONCENTRATI ONS FOR GROUNDWATER
SITE SS-3 (FORMVERLY SP-7) Al RCRAFT WASHRACK
Honmest ead Air Reserve Base, Florida

Ceraghty & M1l er Mont gonery Wt son

Sanpl es Col | ected Sampl es Col | ected

1990- 1991 1993 &M MV

Constituent [1] No. Sanpl es Mean UCL No. Sanpl es No. Sanpl es UCL[ 3] Mn Max| 3] Mn Max| 3]
Col | ected & Avg. Col | ect ed Aver aged 1990-93

VQCs (gl L)
Benzene Recal cul at ed 17 3.8 13.21 3 20 8.54 <5.0 24 <10 70
Et hyl benzene 17 6.6 12 3 20 17. 65 <5.0 51 <10 160
Xyl enes Recal cul at ed 17 4.4 6.6 3 20 13. 15 <5.0 21 <10 150
Chl or of or m Added 17 - - 3 20 2.86 -- -- <10 1
BNAs (ug/L)
Bi s(2- Et hyl hexyl ) pht hal at e Recal e 17 4 4.8 3 20 15. 47 <10 26 <1 7
Di - n-octyl pht hal ate 17 7.4 11 3 20 34.93 <10 28 <11 28
Fl uor ene Recal cul at ed 17 1.6 1.6 3 20 14. 41 <10 1.6 <11 17
n- Hexane [2] Recal cul at ed 17 12,000 24,000 3 20 83, 090 <1000 120, 000 64 20, 628
2- Met hyl napht hal ene Recal cul at ed 17 28 52 3 20 182.7 <10 220 0.6 860
Napht hal ene Recal cul at ed 17 23 37 3 20 126.5 <10 130 0.6 480
METALS (1g/ L)
Cadm um Added 10 - - 3 13 4. 45 -- -- <2.0 3.5

1mg/ L mcrograns per Liter

-- Not Det ect ed

[1] Additional data collected in 1993 required sonme reconstructi on of existing database for use in this risk assessnent.
Where indicated, UCLs were recal cul ated or conpounds added.

[2] n-Hexane is used as a surrogate for TRPH and Al kane and aronatic TICs. Total obtained fromthe follow ng petroleum TI C categories: al kanaes, unknown
hydr ocar bons, substitute benzene, PAHs, cycl oal kanes, and aromatic.

[3] UCLs are used as exposure point concentrations unless cal cul ati on produces a UCL greater than the maxi num detected concentrati on,
in which case the maxi nrum det ected concentration is used.



Honmestead Air Reserve Base, Florida
Geraghty & M1 ler Mont gorrery \W\at son
Sanpl es Col | ect ed Sanpl es Col | ected
1991 1993 G&M
Constituent[1] No. Sanpl es Mean UCL No. Sanpl es No. Sanpl es UCL
Col | ected & Avg. Coll ected  Averaged 1990-93
VOC' s (1g/ kg)
Et hyl benzene 4 15000 37000 1 5 6E+15
Met hyl chloride 4 2500 3600 1 5 1E+10
Styrene 4 4500 11000 1 5 1E+12
Xyl enes 4 26000 63000 1 5 1E+17
Met hyl Et hyl Ketone Addex 4 - - - - 1 5 7E+03
BNA"s (ng/ kg)
h- Hexane [2] Recal cul at ed 4 3, 700, 000 6, 500, 000 1 5 1E+23
2- Met hyl napht hal ene 4 31000 58000 1 5 - -
Napht hal ene 4 17000 33000 1 5 8E+10
Di benzof uran Added 4 - - - - 1 5 1E+17
ng/ kg milligrans per kil ogram
g/ kg mcrograns per kil ogram
-- Not Det ected
[ 1] Additional data collected in 1993 required sonme reconstruction of existing database for use in this
Where indicated, UCLs were recal cul ated or conpounds added.

[2] n- Hexane is used as a surrogate for TRPH and Al kane TIGCs
[3] Maxi mum used as exposure point concentration when UCL was greater than maxi num concentration detected.

TABLE 2-14

EXPOSURE PO NT CONCENTRATI ON FOR SO L

SITE SS-3 (FORVERLY SP-7) Al RCRAFT WASHRACK

[ 4] No m ni nuni maxi mum val ues presented for Mntgonery Watson data since there was only one sanpl e point.

<3400
<3400

<3400
<3400

860, 000
8900

4800
2,200

Max.[3] Mn

42,000 -
3, 600 -
13, 000 -
71, 000 -

5, 900, 000 -
63, 000 -
36, 000 -

4,550 -

ri sk assessnent.

Max. [ 3, 4]

- 303
- 18



TABLE 2-15

EQUATI ONS AND SAVPLE CALCULATI ONS FOR HYPOTHETI CAL FUTURE
POTABLE GROUNDWATER EXPOSURE AT
SITE SS-3 (FORMER SP-7, Al RCRAFT WASHRACK AREA
Honest ead Air Reserve Base, Florida

Equation Definition

GAEXD = Cgw x IR x EF
BWx AP
ELCR = OGNExD x CsFo
HQ =  OGNExD
Rf Do
wher e:
AP Aver agi ng period (25,550 days/lifetime [365 days/yr for 70 years] for

carci nogeni c effects; 10,950 days/lifetine [365 days/yr for 30 years] for non-
carci nogeni c effects (USEPA, 1989a).

BW Body wei ght (70 kg) (USEPA, 1991a).

CSFo  Cancer slope factor for oral exposure (ng/kg-day)-1 (Table 3-4 BRA 1994).

Cgw Concentration in ground water (ng/L) (lesser of 95 percent upper confidence
limt on the arithmetic nean or the nmaxi mum detected concentration) (Table 4-2

BRA 1994).
ELCR Excess lifetine cancer risk.
EF Exposure frequency (10,500 days/lifetine [350 days/year for 30 years]) (USEPA, 1991a).
GNExD Pot abl e ground-wat er exposure dose (ng/ kg day).
HQ Hazard quotient.
IR Ingestion rate - drinking water (2 liters/day)' (USEPA 1991a).

Rf Do Ref erence dose for oral exposure (ng/kg-day) (Table 3-3 BRA 1994).
Sanpl e Cal cul ation - benzene. cancer effects

GNEXD= (0.006 ng/L) x (2 L/day) x (10,500 days/lifetine)
(70 kg) x (25,550 days/lifetinme)

7.0 x 10-5 ny/ kg- day

ELCR (7.0 x 10-5 ng/kg-day) x (2.9 x 10-2 kg-day/ ng)

2.0 x 10-6
Sanpl e Cal cul ati on - napht hal ene, non-cancer effects

GNEXD = (0.037 ng/L) x (2 L/day) x (10,500 days/lifetine)
(70 kg) x (10,500 days/lifetine)

1.0 x 10-3 ny/ kg-day

HQ= 1.0 x 10-3 ny/ kg- day
4.0 x 10-2 ng/ kg- day

0. 025

Note: This calculation does not include a consideration of the inhalation of volatiles during
showering. This concentration is generally assumed to equal the exposure received fromthe

i ngestion of 2 L/day, the default water ingestion value (Patton, 1991). Further discussion of
this is provided in Section 5.0 of the BRA (Montgonery Watson 1994).
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TABLE 2-16
EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE AT
SITE SS-3 (FORMER SP-7), Al RCRAFT WASHRACK AREA
Honmest ead Air Reserve Base, Florida

Equati on Definitions

SExDo = Cs x IR x EF x ED x UCL

BWx AP
SExDd = Cs x SSA x SAR x ABS x EF x ED x UCL
BW x AP
SExDi = Cs x BRx ET x EF x EDXx RF x (1-G x (WW)3 x F(x) (particul ates)

BWx AP x Q C x UC2
or

Cs x BRx ET x Hx EF x ED x 2 x Dei x Pa x UC5/Kd (vapors)
BWx AP x QC x (3.1416 x alpha x ED x UC3) % x UC4

ELCR = (SExDo x CSFo) +( SExDd x CSFa) +( SExDi x CSFi)

HQ ( SExDo/ Rf Do) +( SExDd/ Rf Da) +( SExDi / Rf Di )

wher e:

Dermal absorption efficiency, constituent-specific (from Table 3-2 BRA 1994).

Averagi ng period (equal to ED x 365 days/year for non-cancer effects; 25,550 days [70 years x 365
days/year] for cancer effects) (USEPA, 1989a).

Breathing rate (0.83 nB/hour [20 n8/day] for residents [USEPA, 1991a]; 2.5 nB/hour for base worker
(USEPA, 1989b).

Body weight (70 kg for adults; 15 kg for a young child [aged O to 6 years]) (USEPA, 1991a).
Constituent concentration in the soil (ng/kg) (maxi num detected concentration) (from Table 4-3
BRA 1994).

Cancer slope factor for dermal exposure, adjusted for absorbed dose (ng/kg-day)-1 (Table 3-5 BRA
1994) .

Cancer slope factor for inhalation exposure (ng/kg-day)-1 (Table 3 4 BRA 1994).

Cancer slope factor for oral exposure (ng/kg-day)-1 (Table 3-4 BRA 1994).

Exposure duration (25 years for base worker; 24 years for an adult resident; 6 years for a child
resident [aged O to 6 years]) (USEPA, 1991a).

Exposure frequency (350 days/year for residents [USEPA, 1991a]; 12 days/year [1 day/nonth for 12
nont hs per year] for a base worker).

Excess lifetime cancer risk (unitless).

Exposure time (1 hour/day for a base worker; 24 hours/day for residents).

Henry's Law Constant (atmnB/nol; constituent specific) (Table 3-6 BRA 1994).

Hazard quotient (unitless).

I ncidental ingestion rate for soil (50 ng/day for workers; 100 ng/day for an adult resident; 200
ng/day for a child resident [aged O to 6 years]) (USEPA, 1991a).

Ref erence dose for dermal exposure, adjusted for absorbed dose (ng/kg-day) (Table 3-5 BRA 1994).
Ref erence dose for inhal ation exposure (mg/kg-day) (Table 3-3 BRA 1994).

Ref erence dose for oral exposure (ng/kg-day) (Table 3-3 BRA 1994).

Soi | adherence rate (1 ng/cnR-day) (USEPA, 1992c).

Soi | exposure dose fromdermal contact (ng/kg-day).

Soi | exposure dose frominhalation of particulates or vapors fromsoil (ng/kg-day).

Soi | exposure dose fromincidental ingestion (ng/kg day).

Exposed skin surface area (3,160 cn?2 for adult resident and base worker [USEPA, 1991a]; 3,652 cn®
for child resident [aged O to 6 years] [USEPA, 1989b]).

Unitless function dependent on WU (0.0497)

Fraction of vegetative cover (unitless) (0)

Respirable fraction of dust (0.036 g/nR-hr)

Unit conversion 2 (3,600 sec/hr)

Equi val ent threshold w ndspeed at a height of 10 nmeters (12.8 m sec)



TABLE 2-16 (cOnti nued)
EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE AT
SITE SS-3 (FORMER SP-7), Al RCRAFT WASHRACK AREA

Honmest ead Air Reserve Base, Florida

QcC Em ssion flux per unit concentration (g/n2-sec/kg/nB); calculated as foll ows:

QcC exp(Y + 2.92s(Y))-1
Y= 0. 1004X - 5. 3466
(X - 11.0509) 2
s(Y) = 0.02685 X (0.25 + ------nn-nu-- )
26. 3608
X Natural |ogarithmof the contiguous area of contami nation in n2 (9.11)

(based on three fourths of a three-acre contam nated area
being free of structures)

al pha Conveni ent col |l ection of variables (cn/sec); calculated as foll ows:
Dei x Pa
alpha = -------- i
Pa + [roe x (1-Pa) x Kd/(UC5 x H)]
bet a Soil bulk density (1.5 g/cnB)
Dei Effective diffusivity (cnR/sec); calculated as fol |l ows:
Dei = D (Pa3.33/Pt2)
Di Chem cal -specific diffusivity in air (cnR/sec)
Pa Air-filled porosity (unitless); calculated as foll ows:
Pa = Pt - (theta x beta)
Pt Total soil porosity (unitless); calculated as foll ows:
Pt =1 - (betal/roe)
roe Soi|l particulate density (2.65 g/cnB)
theta Aver age soil noisture content (0.1 cnB water/gramof soil)
uc3 Unit conversion 3 (31,500,000 sec/yr)
uc4 Unit conversion 4 (0.0001 nR/cnR)
ucs Unit conversion 5 (41 nol/atmnB) (Hwang and Fal co, 1986)

Sanpl e Cal cul ation - n-hexane, noncancer effects, child resident:

SExDo = (5,900 ng/kg) x (200 ng/day) x (350 days/yr) x (6 yrs) x (10-6 kg/ ng)
(15 kg) x (2,190 days)

= 7.5 x 10-2 ny/ kg- day

SExDd = (5,900 ng/kg) x (3,652 cnR) x (1mg/cnR) x (0.01) x (350 days/yr) x (6 yrs) x (10-6
kg/ ng)
(15 kg) x (2,190 days)
= 1.4 x 10-2 ny/ kg- day
SExDi =
ngy n8 hrs days 8 m m
5900--x 0.83---x24----x350----- x6 yrs x 0.036-------- x(1-0)x(4----/12.8----)3 x0.0497
kg hr day yr n2 - hr sec sec
(Particul ate)
g
n2 - sec sec
15 kgx2, 190 days x 81.6-------- x3, 600- - -
kg hr
n8

= 1.4 x 10-6 ny/ kg- day

HQ = 7.5 x 10-2 ny/ kg-day + 1.4 x 10-2 ny/ kg-day + 1.2 x 10-6 ny/ kg- day
0. 06 ny/ kg- day 0. 06 ny/ kg- day 0. 057 ny/ kg- day
= 1. 5E+00



TABLE 2-16 (continued)
EQUATI ONS AND SAMPLE CALCULATI ONS FOR SO L EXPOSURE AT

SITE SS-3 (FORMER SP-7), Al RCRAFT WASHRACK AREA
Honest ead Air Reserve Base, Florida

Sanmpl e Cal cul ation - nethylene chloride, cancer effects, base worker (nowi ng scenario):

SExDo = (3.6 ng/kg) x (50 my/day) x (12 days/yr) x (25 yrs) x (10-6 kg/ ng)
(70 kg) x (25,550 days)
= 3.0 x 10-8 ny/ kg-day
SExDd = (3.6 ng/kg) x (3.160 cm2) x (1 ng/cnR-day) x (0.01) x (12 days/yr) x (25 yrs) x (10-6 kg/ng)
(70 kg) x (25,550 days)
= 1.9 X 10-8 ny/ kg- day
nol
SExDi 41---------
ngy n8 hr days cn atm n8 atm -n8
(vapor) = 3.6-- 2.5-- 1--- 12---- (25 yrs)(2) 0.0075 -- (0.28) 0.0027 ----- ----------
kg hr day yrs sec nol cnB
0. 087—
g
g
_________ A
m - sec cng sec n
(70 kg) (25,550 days) 8.16 -------- (3,1416) 0.0012---- (25 yrs) 3.15x107--- 10-4 —
kg sec yr cn
n8
= 5.9 x 10-7 ng/ kg-day
ELCR = [(3.0 x 10-8 ng/ kg-day) x (7.5 x 10-3 kg-day/ng)] + [(1.9 x 10-8 ng/kg-day) x (7.5 x 10-3 kg-day/nmg)]+

[(5.9 x 10-7 ng/ kg-day) x (1.6 x 10-3 kg-day/ ng)]

= 1.3 x 10-9



Q her COPCs, including VOCs and BNAs, may cause health probl enms other than cancer.

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse health effects
from exposure to contam nants of concern exhibiting noncarcinogenic effects. RfDs, which are expressed
inunits of ng/kg-day, are estimates of lifetime daily exposure |evels for humans, including sensitive
individuals, that are believed to be safe by EPA. RfDs are derived from human epi demi ol ogi cal studies or
ani mal studies to which uncertainty factors have been applied (e.g., to account for the use of animal
data to predict effects on humans). Estimated intakes of COPCs from contam nated nedia can be conpared
to their respective RiDs. The RfDs for the noncarcinogenic contam nants of concern are also provided in
Tabl e 2-17.

2.7.4 Ri sk Characterization

The centerpiece of the BRAis the risk characterization, which conbines the other conponents of the
evaluation to estimate the overall risk fromexposure to site contam nation.

Car ci nogeni ¢ R sk: For cancer causing conmpounds, risk is a probability that is expressed in scientific
notation. For exanple, an excess lifetinme cancer risk of 1x10-6 means that an individual has an
additional 1 in 1,000,000 chance of devel oping cancer as a result of site-related exposure over an
estimated 70 year lifetime. EPA has established a target risk range for DOD and Superfund cl eanups of
between 1x10-4 (1 in 10,000) and 1x10-6.

The formula used for cal culating cancer risks is shown bel ow

Ri sk = CDI XSF

Wher e: Ri sk A unitless probability of an individual devel opi ng cancer
CDI = Chronic daily intake averaged over 70 years (nu/kg-day)
SF Sl ope-factor expressed as (ng/ kg-day)-1

Potential current total site risk for an on-site workers (e.g. a nower exposed to soils) results in a
total site excess lifetime cancer risk of 1E-009.

The excess lifetime cancer risk for a hypothetical future adult resident exposed to groundwater at the
site was 5E-06. The excess lifetinme cancer risk for an adult resident exposed to soils at the site is
2E-7. The excess lifetine cancer risk for an hypothetical future child resident is 5E-7.

Hazards due to Non-carcinogenic Chemcals: For conpounds which cause toxic effects other than cancer,
EPA conpared the exposure point concentration of a contam nant found at the site with a reference dose
representing the maxi mum anount of a chem cal a person could be exposed to w thout experiencing harnful
effects. the ratio of the average daily intake to the reference dose is called a hazard quotient (HQ.
The formula for calculating the HQ is shown bel ow

Noncancer HQ = CDI/RfFD

where CDI chronicle daily intake

RfD = ref erence dose

CDl and RfD are expressed in the sane units (ng/kg-day) and represent the same exposure period (i.e.,
generally chronic, but also subchronic, or short-tern).

The hazard index (H') can be generated by adding the H for all contam nants of concern that affect the
sanme target organ (such as the liver) within a nediumor across all media to which a given popul ati on may
reasonably be exposed. In general, EPA considers H of 1.0 to be the naxi mum accept abl e hazard.

The H for a current base worker is 3.9E- 3.

The non-cancer H for hypothetical future adult resident exposure to groundwater 3.8E+l is above the
USEPA ri sk benchmark of 1. The H for hypothetical future adult resident exposure to soils (1.9E-1) is
bel ow the USEPA ri sk benchmark of 1. The H for hypothetical future child resident exposure to soils
(1.5) is above the USEPA risk benchmark of 1.



TABLE 2-17

REFERENCE DOSES FOR CONSTI TUENTS OF CONCERN AT

SI TE SS-3 (FORMER SP-7)
Honmest ead Air Reserve Base,

Oal RD
Consti t uent (my/ kd/ day)
VCCs
Benzene NA
Chl or of orm 1. OE-02
Et hyl benzene 1. 0E-01
2- Hexanone NA
Met hyl ene chl ori de 6. OE- 2
Met hyl et hyl Ketone 6. OE- 01
Styrene 2.0E-01
Xyl enes 2. 0OE+00
BNAs
Bi s(2- et hyl hexyl ) pht hal at e 2.0E-2
Di - n-octyl pht hal ate 2. 0E-02
Di benzof uran 3. 0E-02
Fl uor ene 4. 0E-02
n- Hexanea 6. OE- 02
2- Met hyl napht hal ene 3. 0E-02
Napht hal ene 4. 0E-02
PESTI Cl DES
DDD 5. 04E- 04
| NORGANI CS
Cadmi un{food)b 1. OE- 03
Cadm um (wat er) 5. OE- 04
References: |R'S, 1993; USEPA 1992a
a n- Hexane is used as a surrogate for total

and hydrocarbon TI Cs.

®D QO O T

Conversion fromRfC.

Al RCRAFT WASHRACK AREA
Fl ori da

Ref erence I nhal ati on RfD

( o/ kg/ day)

5.7E 04
IRI'S NA

IRI'S 2.9E-0le
NA

IR'S 8. 6E-01

HEAST 2. 8E-0le
IR'S NA
IR'S NA
IRI'S NA
C NA
IRI'S NA
IR'S NA

IR'S 5. 7E-02
d NA
IRI'S NA
IRI'S NA
IR'S NA
IRS NA

recover abl e petrol eum hydrocar bons

The RfFD for food should be used when cal cul ati ng soil exposure.
Inferred from Bi s(2-ethyl hexyl) pht hal at e.
Inferred from napht hal ene.

Ref er ence

IRI'S
IRI'S
IRI'S

IRI'S
IR'S
IR'S
IR'S



TABLE 2-18

CANCER SLOPE FACTORS, TUMOR SI TES, AND USEPA CANCER CLASSI FI CATI ON

FOR CONSTI TUENTS OF CONCERN AT

SITE SS-3 (FORMER SITE SP-7), Al RCRAFT WASHRACK AREA

Honmest ead Air Reserve Base, Florida

CSF (ng/ kg/ day) -1

Consti t uent O al (Ref erence) I nhal ati on
VQOCs

Benzene 2.9E-02 IR'S 2.9E-02
Chl orof orm 1. 6E- 03 IR'S 8. 1E-02
Met hyl ene chl ori de 7. 5E-03 IRIS 1. 6E-03
Styrene NA NA NA
BNAs

Bi s(2- et hyl hexyl ) pht hal at e 1. 4E- 02 IR'S NA
Met al s

Cadm um NAP IR'S 6. 3E+00
Lead NA NA NA
Pesti ci des

DDD 2.4E-01 IR'S NA

References: |R'S, 1992; USEPA 1992a,b. IR'S, 1993
nmy/ kg day M1 1ligrans per kil ogram per day.
NA Not avail abl e.

NAP Not applicable since it is solely carcinogenic by inhalation.
a Converted frominhalation unit risk 8. 3E-06 (ng/cum (IRS).
b IR'S 11/92.
c Converted frominhalation unit risk 4.7E-07 (ng/cunm (IRS).
d Converted frominhalation unit risk 1.8E-03 (ug/cum (IRS).

(Ref erence)

o

Tunor site

O al I nhal ati on
| eukem a | eukem a
liver NA
liver lung, liver
NA
liver NA
NA respiratory tract
NA
liver NA

USEPA
A assification

B2
B2
B2

B2

Bl
B2

B2



Total Risk. The total site risk for hypothetical future resident exposure is obtained by summng all of
the residential exposures considered in the risk assessnent, groundwater ingestion by an adult resident,
soi| exposure by child (6 year period) and adult (24 year period) residents. the conbined risk across
these on-site exposure nmedia (groundwater and soils) for a hypothetical future resident results in a
total site excess lifetine cancer risk of 6E-6 and an H 40.2. The carcinogenic total site risk estinmate
is below the USEPA risk benchmark of <10-4 while the H exceeds the USEPA benchrmark of <=1.

Ri sk from Lead Exposure. Based on the Integrated Exposure Uptake/Bi okinetic (IEUBK) nodel for |ead,
hypot hetical future sensitive receptors (children age O to 6 years) exposed to soils at Site SS-8 woul d
not have blood | ead | evels that exceed 10 m crograns per deciliter (ug/dL) (the blood concentration of
concern identified by the CDC) assum ng exposure to site concentrations of lead in soil and groundwater.

2.7.5 Devel opnent of Renedial Goal Options

Chem cal s of concern (COCs) contribute significantly to a use scenario for a receptor that (a) exceeds a
10-4 total carcinogenic risk or (b) exceeds an H of 1 or (c) exceeds a state or federal chem cal
specific ARAR Chemicals need not be included if their individual carcinogenic risk contribution is |ess
than 1x10-6 or their non-carcinogenic HQis |ess than 0. 1.

Remedi al Goal Options (RGXs) are risk-based cleanup |levels: they are devel oped by conbining the intake
level s to each chemcal by a receptor fromall appropriate routes of exposure (i.e., inhalation,
ingestion and dermal) and pathways within a scenario and rearranging the site specific CD equations used
in the risk characterization to solve for the concentration term RG> are devel oped for each medi um
each | and use, and each receptor type.

The RGCs are presented here in tabular fromand include cleanup levels for the 10-4, 10-5, and 10-6 ri sk
level s for each COC, nedium and scenario and the H® of 0.1, 1, and 10 levels as well as any
chem cal -specific ARARs. A summary of the risk-based RG0s are presented in Tables 2-19 through 2-21.

2.7.6 Ecol ogical R sk Assessment

QU-6/Site SS-3 is |ocated southeast of Bikini Boulevard in the approxi mate center of Honmestead AFB. Mbst
of the site is occupied by the large concrete and asphalt pavenent of the aircraft wash rack, which is
skirted by a naintained | awmn of St. Augustine grass and few weedy grasses and | awn weeds. The ecosystem
conpati ble with operation of base is not expected to be the natural ecosystemfor South Florida. It is
unlikely that aninmals would predomi nantly inhabit or utilize Q)6 in lieu of nearby natural resource
areas (Biscayne National Park to the east, the Everglades to the west, and the surroundi ng agricul tural
land). Because of the devel oped character of this site, and the Base, it does not provide suitable
habitat for wildlife thus plants and animals are not likely to contact chenicals present at OQJ6/Site
SS-3. Site canals are to be nore fully addressed in the OJ 9 Boundary Canal assessmnent.

2.7.7 Uncertainties in the R sk Assessnent

The factors that contribute uncertainty to the estinmates of exposure concentrations, daily intakes, and
toxicity information also contribute uncertainty to the estimates of risks. These factors include:

e Chemicals not included in the risk assessment

e Exposure pathways not consi dered

e« Derivation of exposure point concentration

e Intake uncertainty

e Toxi col ogi cal dose response and toxicity val ues

There are uncertainties associated with sunm ng cancer risks or hazard indices for different chemnicals.
The cumnul ati ve does i gnores possi bl e synergi smor antagoni smanong chenmicals and differences in
nmechani sns of action and netabol i sm

Lead exposure was evaluated with a nodel that predicts blood | evels based on | evels neasured in
environnental nedia. Another uncertainty is the faithfulness of this nodel in reproducing the actual
bl ood | evels. Al though any pharmackinetic nodel is subject to uncertainties, the predicted bl ood | ead
level in children (indicating that lead is not a COC) are believed to be a reasonabl e estimate.



COVPOUNDS

Benzene

Chl or of orm

Bi s(2- et hyl hexyl ) pht hal at e
Et hyl benzene

Xyl enes

Di - n-octyl pht hal ate
Fl uor ene

n- Hexane [ al

2- Met hyl napht hal ene
Napht hal ene

Cadm um

- - Not applicable

(a) as Total Trihal oret hanes

NS = No Standard
(1) units are ng/L

TABLE 2-19
Rl SK- BASED REMEDI AL GOAL CPTI ONS
HYPOTHETI CAL FUTURE ADULT RESI DENT
SI TE SS-3 (FORMER SP-7), Al RCRAFT WASHRACK AREA
GROUNDWATER ( ng/ L)
Homest ead Air Reserve Base, Florida

EPA

HAZARD | NDEX CARCI NOGENI C RI SK Maxi mum
Cont am nant
0.1 1.0 10 1E-06 1E- 05 Level (1)
- - - - - - 0. 0029 0. 029 0. 005
0. 037 0. 3700 3.7000 0.0532 0.532 0.1(a)
0.073 0.730 7.30 0.0061 0. 061 0. 004
0. 365 3. 650 36. 500 - - - - 0. 700

7.30 73.00 730. 00 - - - - 10.0

0.073 0. 7300 7. 300 - - - - NS

0. 146 1. 460 14. 60 - - - - NS

0.219 2.190 21.90 - - - - NS

0. 110 1.100 11. 00 - - - - NS

0. 146 1. 460 14. 60 - - - - NS
0. 0018 0.0180 0. 1800 - - - - 0. 005

Fl ori da
Dri nki ng
\at er
St andar d( 1)



COVPOUNDS

Met hyl ene chl ori de
Et hyl benzene

Met hyl et hyl ketone
Styrene

Xyl enes

Di benzof uran

n- Hexane [ a]

2- Met hyl napht hal ene
Napht hal ene

- - Not applicable

TABLE 2-20
RI SK- BASED REMEDI AL GOAL COPTI ONS AND FDEP SO L TARGET LEVELS
HYPOTHETI CAL FUTURE ADULT RESI DENT
SITE SS-3 (FORMER SP-7), Al RCRAFT WASHRACK AREA
SaAL (ny/kg)
Honest ead Air Reserve Base, Florida

HAZARD | NDEX CARCI NOGENI C RI SK

0.1 1.0 10 1E-06 1E-05 1E-04
1, 398 13, 980 139, 800 15.5 155.0 1, 550
2,014 20, 140 201, 400 - - - - - -
1,924 19, 240 192, 400 - - - - - -

11,094 110, 940 1, 109, 400 - - - - - -
11,094 110 940 1, 109, 400 - - - - - -
1,620 16, 200 162, 000 - - - - - -
3, 328 33, 280 332, 800 - - - - - -
1,621 16, 210 162, 100 - - - - - -
2,161 21, 610 216, 100 - - - - - -

[a] n-Hexane is used as a surrogate for total petrol eum hydrocarbons.

Soi |

FDEP
Target Level s Based

on a Hazard | ndex of 1

10, 600
23, 400
33, 000
NS
93, 400
2,010
30, 200
90, 000
9, 600



COVPOUNDS

Met hyl ene chl ori de
Et hyl benzene
Met hyl et hyl
Styrene

Xyl enes

Di benzof uran
n- Hexane [ a]
2- Met hyl napht hal ene
Napht hal ene

ket one

- - Not applicable

TABLE 2-21

Rl SK- BASED REMEDI AL GOAL OPTI ONS AND FDEP SO L TARGET LEVELS
HYPOTHETI CAL FUTURE CHI LD RESI DENT

296
462
298
1,320
1,320
195
397
195
260

SITE SS-3 (FORVER SP-7),

HAZARD | NDEX

1.0

2,960
4,620
2,980
13, 200
13, 200
1,950
3,970
1,950
2,600

[a] n-Hexane is used as a surrogate for total

10

29, 600
46, 200
29, 800
132, 000
132, 000
19, 500
39, 700
19, 500
26, 000

Fl ori da

Al RCRAFT WASHRACK AREA
SA L (no/kg)
Honestead Air Reserve Base,

CARCI NOGENI C RI SK

1E- 06

1E- 05

pet r ol eum hydr ocar bons.

1E-04

Soi |

FDEP
Target Level s Based

on a Hazard I ndex of 1

3, 590
6, 530
20, 500
NS
37,900
307
4,610
190
2,280



2.8 DESCRI PTI ON OF ALTERNATI VES

The alternatives analyzed for OJ)6/Site SS-3, Aircraft Washrack are presented bel ow. These are nunbered
to correspond with the nunbers in the FS report. The alternatives for site clean-up are the follow ng:

e« Aternative 1: No Action with G oundwater Nbnitoring
e Aternative 2: Passive LNAPL Recovery, Institutional Controls, and Natural Attenuation
e« Aternative 3: Passive LNAPL Recovery, Biorenediation/Air Sparging, and Institutional Controls

e« Aternative 4: Excavation and Of-Site Thermal Treatnent, D sposal of Contam nated Soils, and
Natural Attenuation and Institutional Controls

Each alternative includes |ong-termgroundwater nonitoring. Alternative 3 is the only alternative that
requires active remedi ation of the groundwater. These nonitoring activities will be conducted to gauge
the effectiveness of the selected remnedy.

Except for Alternative 1 all alternatives have the potential to neet USEPA renedi al action objectives and
potentially nmeet the clean-up goals. It is the time, cost, and certainty in reaching these standards
that differentiates the alternatives.

2.8.1 Aternative 1 - No Action with G oundwater Nbnitoring

The No-Action alternative serves as a "baseline" against which other alternatives are conpared. The

No- Action alternative is evaluated as required by the NCP, the regul ation inplenmenting CERCLA. No

addi tional rnonitoring wells would be required with this alternative. The existing nonitoring wells would
be sanpl ed sem -annually for 30 years to nonitor groundwater contam nation.

Per CERCLA, site reviews would be conducted every 5 years as part of this alternative which allows COCs
exceedi ng EPA target risk ranges to renain onsite. The No-Action alternative is readily inplenentable;
however, the alternative fails to satisfy all of the requirenents eval uated except for short-term
effectiveness. The estimated present worth cost of this alternative is $700,000 and assumes a duration
of 30 years.

2.8.2 Alternative 2 - Passive LNAPL Recovery, Institutional Controls, and Natural Attenuation
This alternative consists of:

e Institutional controls to restrict the placenment of potable wells in the contam nated
groundwat er near or beneath the site until such time as the protectiveness of the groundwater is
reached. It is estimated that protectiveness (i.e., benzene concentrations in groundwater to be
<1 ug/l) will be achieved within a 20 year span of treatmnent.

e Installation of a nonitoring/recovery well with an ol eophilic bailer approximtely 25 feet
nort heast of SP7- MM 0016.

e Passive LNAPL recovery at an existing nonitoring well (SP7-MW0016) using an ol eophilic bailer.
The final beneficial use/disposal of the recovered LNAPL will be identified by the Base.

e A groundwater nonitoring programw th a five year review until the data confirnms that QU6 is not
a threat to human health or the environnents.

There is an estimated, nmaxi mrum vol ume of 5,600 gallons of LNAPL at the site. The LNAPL is the likely
source of soil and groundwater contam nation.  specific concern is the concentration of benzene, 38
ng/L in the one well where LNAPL was observed in 1993. LNAPL will be renoved with two recovery wells.
Because this alternative renoves the nobile portion of the potential source of groundwater contam nation
(i.e., LNAPL), the concentration of benzene is expected to decrease with time nmore rapidly than with the
No- Action alternative. The recovered LNAPL will be eval uated for possible recycling or disposal
alternatives.

The estimated present worth cost of this alternative is $740,000 and assunes a duration of 20 years.



2.8.3 Alternative 3 - Passive LNAPL Recovery, Biorenediation/Air Sparging, and Institutional Controls

This alternative consists of:
e Passive LNAPL recovery as described in Alternative 2.

e Inplementation of institutional controls to restrict the placenment of potable wells in the
cont am nat ed groundwater near or beneath the site until such tine as the protectiveness of the
groundwat er is reached.

« A recomended pilot-test of the innovative sparging technol ogy.

e Goundwater nmonitoring as described in Alternative 1 with additional sanpling to evaluate the
effectiveness of the air sparging system

e Installation of 10 air sparging wells within the contani nated groundwater plune.

e A groundwater monitoring programwith a five year review until the data confirns that QU6 is not
a threat to hunan health or the environnents.

Air sparging and enhanced bi orenedi ati on technol ogi es woul d be inplemented after LNAPL recovery is no
longer practicable. Air sparging is a relatively new technol ogy gai ning increased acceptance and
application. It sinmply involves injecting air bel ow the contam nant plune to "strip off" volatile
contani nants from groundwat er and soil and enhance natural biorenedi ati on processes by suppl yi ng oxygen
to the subsurface. Nutrients and/or special biological cultures may be added to enhance the

bi orenedi ati on of nonvol atil e conmpounds.

This alternative was included in the review to neet CERCLA requirenents for eval uation of innovative
technol ogies. The estinated present worth cost of this alternative is $590,000 with a 5 year duration.

2.8.4 Aternative 4 - Excavation and Of-Site Thernmal Treatment, Disposal of Contam nated Soils, and
Natural Attenuation and Institutional Controls of G oundwater

This alternative consists of:

e Institutional controls to restrict the placement of potable wells in the contam nated
groundwat er near or beneath the site until such time as the protectiveness of the groundwater is
reached. It is estimated that protectiveness (i.e., benzene concentrations in groundwater to be
<1 ug/l) will be achieved within a 5-year span of treatnent.

e Excavation of soil/rock to neet performance standards, approximately 2,100 cubic yards and
repl acenent with equal volune of fill nmaterial.

e Of-site thermal treatnment and di sposal of excavated soil.
e LNAPL recovery during soil excavation using a skinmmer punp.
* Sending LNAPL to off-site disposal through energy recovery.

e Disposal of water collected during excavation neeting standards required by the POTWat a POTW
If the water does not neet performance standards, treatment will need to occur before disposal.

e Goundwater nonitoring with five year site review until contam nants are at |evels considered
protective of human health and the environment, as described in Alternative 1.

Soil will be excavated to a depth of 6 feet over the inferred aerial extent of soil contamnation
(approximately 125 feet by 75 feet). Field screening supported by | aboratory anal yses will be conducted
to verify, that soil neeting the performance standards is encountered at the bottom and extent of
excavati on.

An oil skimmer will be enployed during the excavation to collect the estimated 5,600 gallons of LNAPL.
The soil will be sent to an approved thernmal treatnent facility. The LNAPL will be renoved to an energy
recovery facility and any water generated during renoval operations disposed of through a POTW

The sanpling and anal ysis for soils show that the only constituents of concern at Site SS-3 are
Napht hal ene and 2- Met hyl napt hal ene. I n accordance with Capther 62-775 Florida Adm nistrative Code



(F.A.C), the applicable performance standard for soil cleanup shall be 1 ng/kg for PAHs and 50 ng/ kg for
TRPH. Since the lateral and vertical extent of soil contamination will be removed to conformto the
applicable State standard referred above, no access and | and devel opment restrictions are contenplated to
be enacted and/or enforced by deed.

This alternative al so includes sem annual sanpling of the site's monitoring wells for two years to
monitor the effect of renoving the source (LNAPL) of groundwater contamination. The sanples would be
anal yzed for the BNAs and VOAs. Applicabl e performance standards and gui dance for nonitoring of the
groundwat er include Federal and State groundwater MCLs (see Table 2-19). Should the nonitoring program
indicate that contam nant |evels have not naturally attenuated to perfornmance standards described in
Chapters 62-550 F. A C. (Drinking Water Standards), active groundwater renediation will be contenpl ated.
G oundwat er use restrictions enacted by deed are expected until groundwater at Site SS-3 confornms with
t he performance standards described in Chapters 62-550 and 62-520 (G oundwat er Standards and
Classification) F.A C

The estinmated present worth cost of this alternative if $690.000 with a 5 year duration.

2.9 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

A summary and conparison of the alternatives are presented in Tables 2-22 and 2-23. The conparison is
based on the nine key criteria required under the National Contingency Plan and CERCLA Section 121 for
use in evaluation of renedial alternatives by EPA. The nine criteria are as follows:

e Overall protection of human health and the environment.

e Conpliance with Applicable or Rel evant and Appropriate Requirenents.
e Long termeffectiveness and permanence.

e Reduction of toxicity, mobility, or vol une.

e Short-termeffectiveness.

e Inplenmentability.

* Cost.

e State acceptance.

e Community acceptance.

2.9.1 Overall Protection of Human Heal th and Environnent

Alternatives 3 & 4 neet Renedial Action Objectives for the site and provide protection of human health
and the environnent. Alternative 4 provides the best protection through excavation of the site. Wile
Alternative 2 does not satisfy the statutory preference for treatnent, this alternative effectively
protects human health and the environnent through the utilization of institutional controls that woul d
limt exposure to site contamnants. Alternative 1 would have no treatnent or nonitoring mechani smand,
therefore, would not be protective of human health and the environnent.

2.9.2 Conpl i ance with Federal /State Standards

That are no ARARs for soil/weathered bedrock contanination at OJ6/Site SS-3. The ARARs for groundwater
contam nation at OJ)6/Site SS-3 are the state and federal MCLs, the federal non-zero MCLGs, the state
SMCLs, and the Florida 17-770 regul ations. Benzene is the only contam nant found in the groundwater at
OU-6/Site SS-3 at a concentration above either its state or federal ARAR Benzene was detected in the
groundwat er sanple collected in 1993, fromthe one well that contained LNAPL, at a concentration of 70
1g/ L, which is above the state MCL of 1 pg/L and the federal MCL of 5 pg/L. LNAPL, a likely source for
the benzene, is present in the pore space vadose zone. The nore soluble constituents of the LNAPL and
the hi gh percent constituents of the LNAPL conposition are slowy dissolving into the groundwater thereby
providing a continuing source of groundwater contam nation. Aternative 3 and 4 neet the ARAR objective
for QU 6.

It is possible that the excavated soil at OJ6 nmay be hazardous waste as defined by toxic characteristic
| eaching procedure (TCLP). As TCLP has not been conducted at this site, several action specific ARARs
may be applied to the Site. These ARARs woul d include Resource Conservation and Recovery Act (RCRA) |and
di sposal restrictions (40 CFR 268), RCRA Standards Applicable to Transporters of Hazardous Waste (40 CFR
263), Department of Transportation Rules for Transporting of Hazardous Waste (49 CFR 107, 171, 173, 178,
aud 179), and Standards for Omers and Operators of Hazardous WAaste Treatnent, Storage, and D sposal
Facilities (40 CFR 264).



TABLE 2-22

SUMMVARY OF SCREENI NG OF REMEDI AL ALTERNATI VES FOR SI TE SS-3

Present Worth

Alternative

No Action with
G oundwat er
Moni t ori ng

LNAPL Recovery,
Institutional Controls,
and Natural Attenuation

LNAPL Recovery,

Bi orenedi ation/ Ai r
Spar gi ng, and
Institutional Controls

Excavation and Of-site
Thermal Treat nent,

Di sposal of

Cont am nated Soil s,

Nat ural Attenuation,
and I nstitutional
Control s.

(a-MIv=nobi lity, toxicity,

Ef f ecti veness

No reduction of MIVa of contaninants.

Meets USEPA renedi al action objectives
(providing groundwater is not considered a
source for potable water) but does not mneet
cl eanup goal s

Reduces MIV of hydrocarbons in soils and
groundwater. Meets USEPA renedi al action

obj ectives (providing groundwater is not
consi dered a source for potable water) and
uses deed restrictions to meet cleanup goals.

Reduces MV of hydrocarbons in soils and

groundwat er. Meets USEPA remedi al action
obj ectives and neets cleanup goals. Air

sparging nay rel ease harnful vapors to

at nospher e.

Reduces MV of hydrocarbons in soils and
groundwat er. Meets USEPA remedi al action

obj ectives and relies on natural attenuation of
benzene in groundwater to neet cleanup

goal s.

and vol une)

Inmpl emrentability Cost
I ncl udes groundwat er nonitoring $ 710, 000
and 5-year site reviews. Easily
i npl enent abl e.
I ncl udes deed restrictions, $ 740, 000
groundwat er nmonitoring and 5-year
site reviews. LNAPL recovery is
easily inpl enment abl e.
Uses conventional equi prent and $ 590, 000

denonstrat ed technol ogi es. Foul i ng
of the wells and/or plugging of the
aqui fer could occur. Requires pilot
test; may be noderately difficult to
i npl enent. Could potentially
renediate site in 3 years.

Uses conventional equi prent and $ 677,000
proven nethods. Easily

i npl erent abl e.  Excavation coul d be

i npl emented within 6 nonths; may

require 5 years for natural

attenuation of dissolved benzene.



TABLE 2-23

COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES, QU-6/SITE SS-3

Evaluation CGriteria

Overall Protection of Human
Heal th & Environnent

Conpl i ance w ARARs

Long- Term Ef f ecti veness and
Per manence

Reducti on of Toxicity,
Mobi lity, or Vol une

Short-Term Effecti veness
I npl ementability
Esti mated Present Wrth

Does not neet criterion
O Meets criterion

* Has potential to neet criterion

Renedi al

No Action

0]
Easy

$710, 000

Al ternative

LNAPL Recovery,
Institutional Controls,
and Natural Attenuation

(@)
Easy

$740, 000

LNAPL Recovery,
Bi orenedi ation/ Air
Spar gi ng, and
I nstitutional
Controls

o

@)
Dfficult

$590, 000

Excavati on and
Of-Site Thernal
Treat nent, D sposal,
Nat ural Attenuation
and I nstitutional
Control s

o

0]
Easy

$677, 000



2.9.3 Long-term Effecti veness and Per manence

Alternative 4 provides the best long-termeffectiveness and pernmanence for OJ6/Site SS-3. Aternative 3
al so provides |long-termeffectiveness and pernanence. However, not as nmuch as A ternative 4.

Alternative 2 utilizes institutional controls, which though effective, would need to be eval uated during
the five-year review Alternative 1 does not change the conditions of OJ6; therefore, any contam nants
remai ning at the site would not be expected to decrease significantly over tinme.

2.9.4 Treatnent to Reduce Toxicity, Mbility or Vol ume

Alternative 4 would reduce the nobility of the contam nants through excavati on of the contam nants from
the Site and off-site treatnent and disposal. Aternatives 2 and 3 both reduce the nobility, toxicity,
or volune of the contaminants while Alternative 2 uses deed restrictions to neet clean-up goals.
Alternative 1 would not provide any additional reduction in toxicity, mobility or volune of the

cont am nants.

2.9.5 Short-term Effecti veness

Alternative 1 provides no short termeffectiveness and coul d represent excess risk at the site for thirty
years or nore.

Alternative 2 provides i mmedi ate protection through the inplenentation of the institutional controls.
Alternative 2 could possibly neet MCLs within 15 to 20 years. This is assuning that an average of one
gal lon per day of LNAPL is renmoved fromthe well, total recovery at 15 years and then another five years
for benzene concentrations to decrease below 1 pg/l.

It is anticipated that under Alternative 3, passive LNAPL recovery nmay be conpleted within two years and
that the concentration of dissolved benzene will be below the MCL of 1 pg/l wthin one year of air
sparging. The total tinefrane for the site to achieve protection is estimated to be between three and
five years.

The excavation associated with Aliternative 4 is expected to be conpleted within one year. The excavation
of soil may inpose risks by disturbing the contam nation, however, it would not be expected to pose
unaccept abl e short-term environmental or health hazards, which could not be controlled. The alternative
is expected to achieve attainment five years after excavation is conplete. Total tine for the site to
attain protectiveness is estimated at six years.

2.9.6 I npl ementability

Alternative 1 and 2 would be easy to inplement. Alternative 4 would be easy to noderately easy to
implenent. Alternative 3 would be difficult to inplenent.

2.9.7 Cost

Al alternatives are noderately expensive with Alternative 4 having the best opportunity for |long-term
ef fectiveness and permanence given the relatively small differences in cost between alternatives.

2.9.8 State and Community Acceptance

The no action alternative is not acceptable to the state and comunity because it does not actively
remedi ate the groundwater or the source of contamnation. Aternative 2 and 3 may be acceptable to the
state and community because it renmoves the LNAPL at the site. Alternative 4 has been accepted by the
state and comunity because it offers a permanent solution and is protective of human health and the
environnent. Conmunity concerns were addressed during the public meeting and have been summarized in the
"Responsive Summary of this ROD. This remedy is acceptable by both the state and community.

2.10 SELECTED REMEDY

Based on consideration of the requirenents of CERCLA, the detail ed evaluation of the alternatives and
public comments, the USAF in concurrence with the USEPA and the State of Florida has determ ned the
selected renedy for OJ6/Site SS-3 to be Alternative 4 - Excavation and Of-Site Thernal Treatnent and

Di sposal of Contanminated Soils. It is the nost reliable and expedient solution identified. It offers a
permanent solution that is protective of hunman health and the environnent. It will serve to protect the
groundwat er from further contam nation. The NCP (40 CPR 300) views groundwater as a val uable resource to
be protected and restored to beneficial use wherever possible.



The nmaj or conponents of the sel ected renedy include:

e Excavation of soil/rock to neet perfornmance standard froman approxi mate 125 ft by 75 ft by 6 ft
(2,100 cubic yards) area. The soil is slated for disposal at a RCRA permitted facility. The
facility will use thernmal desorption technology to treat the waste. Fill material wll be
brought to the site to grade the area.

e During the excavation an approxi mate nmaxi nrum of 5,600 gallons of LNAPL is expected to be
recovered. The LNAPL is slated for energy recovery (i.e., recycling) at an approved facility to
be deci ded.

e Goundwater monitoring will be perforned at the site for 5 years to show that natural
attenuation will meet performance standards (clean-up | evels) applicable to contaninated
gr oundwat er .

« |f after the five year review, the selected renedial action has not restored the condition of
Q)6 to a level that assures protection of hunan health and the environnent, the EPA, FDEP, DERM
and the Air Force will evaluate the need for further action

2.11 STATUTORY DETERM NATI ONS

Under its legal authorities, EPA's prinmary responsibility at Superfund sites is to undertake renedi a
actions that achi eve adequate protection of human health and the environnent. |In addition, Section 121
of CERCLA establishes several other statutory requirenents and preferences. These specify that when
conpl ete, the selected renedial action for this site nust conply with applicable or relevant and
appropriate environmental standards established under Federal and State environnmental |aws unless a
statutory waiver is justified. The selected renedy al so nust be cost-effective and utilize permanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to nme naxi num ext ent
practicable. Finally, the statute includes a preference for renedies that enpl oy treatnent that
permanently and significantly reduce the volune, toxicity, or nobility of hazardous wastes as their
principal elenent. The selection of Alternative 4 - Excavation and O f-Site Thermal Treatnent of
Contanminated Soils at QU 6, Aircraft Washrack meets the statutory deterninations for this site

2.12  DOCUMENTATI ON OF Sl GNI FI CANT CHANGES

The PP was rel eased for public comment in Novenber 1994. The PP identified Aternative 4 Excavation and
Of-Site Thermal Treatment, Disposal of Contami nated Soils, and Natural Attenuation and Institutional
Controls as the preferred alternative for Renedial Action at OQUJ6/Site SS-3. No changes were necessary
to the alternative frompublic input. However, the title of the alternative was expanded from Excavati on
and O f-Site Thernmal Treatnent and Disposal of Contaminated Soils to its present nane to represent the
alternative nore accurately.



RESPONSI| VENESS SUMVARY

FOR THE

RECORD OF DECI SI ON

The responsi veness summary serves three purposes. First, it provides regulators with information about
the community preferences regarding both the renedial alternatives and general concerns about Cperable
Unit No. 6, Honestead AFB. Second, the responsiveness summary docunents how public comments have been
considered and integrated into the decision nmaking process. Third, it provides EPA with the opportunity
to respond to each comment subnitted by the public on the record.

The Remedi al I nvestigation/Baseline R sk Assessment report and the Proposed Pl an for Honestead AFB

QU 6/Site SS-3 were released to the public in June and Novenber 1994, respectively. These docunments were
made available to the public in both the adm nistrative record and an infornmation repository naintained
at the M am -Dade Conmmunity Col |l ege Library.

A public comment period was held from Novenber 8, 1994 to Decenber 22, 1994 as part of the community
relations plan for Qperable Unit No. 6. Additionally, a public neeting was held on Tuesday, Novenber 29,
1994, at 7:00 pmat South Dade H gh School. A public notice was published in the Mani Herald and South
Dade News Leader on Tuesday, Novenber 22, 1994. At this neeting, the USAF, in coordination with EPA
Region IV, FDEP, and DERM were prepared to discuss the investigation, results of the Baseline R sk
Assessnent, and the Preferred Alternative described in the Proposed Pl an.

No comments were nade during the public comrent period regarding the preferred remedi al alternative.
However, several comments were nade during the public neeting which addressed QU 1, which was al so
addressed during the public neeting on Novenber 29, 1994.



