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1.0 Declaration
1.1 Site Nane and Location

WIllianms Air Force Base (AFB) is located in Maricopa County, east of the Gty of Chandler,
Arizona. Qperable Unit 2 (OUJ2) of the WIllians AFB National Priority List (NPL) site is
located at the Base's Liquid Fuels Storage Area (LFSA), which is also referred to by its site
desi gnation "ST-12".

1.2 Statenent of Basis and Purpose

This Record of Decision (ROD) selects a renedial action for site cleanup of QJ2, which is
defined as groundwater and the first 25 feet of soil at ST-12. Soil below 25 feet will be
investigated as a separate operable unit because inpact on human health and the environnment has
not been conpl etely determ ned.

A total of 14 areas with potential contam nation, including ST-12, are identified on WIllians
AFB for renedial investigation. Environnental cleanup of groundwater and the top 25 feet of soil
at ST-12 only pertains to OQJ 2, while cleanup of the renaining 13 areas and soil bel ow 25 feet
at ST-12 will be conpl eted under other operable units. Upon conpletion of Renedial
Investigations (RI) of all areas, a Base-wide Feasibility Study (FS) will be perfornmed, a
Base-w de Proposed Plan will be presented, and a Basew de Record of Decision (ROD) wll be

i ssued that ensures all necessary and sel ected renedi al neasures are integrated into the

sel ect ed Base-wi de renedies.

The U.S. Air Force (USAF) has investigated QU2 for potential contamination in the top 25 feet
of soil and in groundwater. The 13 other areas and soil below 25 feet in depth at ST-12 are
addressed in Qperable Unit 1 (OJ)1) and Qperable Unit 3 (QJ)3). QU2 is being addressed first
for renedial action in order to expedite cleanup of what is believed to be the nobst contam nated
portion of the Base.

The USAF has chosen the renedial action for QU2 in accordance with the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), 42 U S.C Section 9601 et
seq., as anended by the Superfund Anmendments and Reaut horization Act (SARA) of 1986, Pub. L. No.
99-499, 100 Stat 1613 (1986), and, to the extent practicable, the National G| and Hazardous
Subst ances Pol | ution Contingency Plan (NCP), Title 40 Code of Federal Regulations (CFR) Part
300. Data were collected at Q)2 and anal yzed in accordance with a Work Plan (IT, 1991a),

Qual ity Assurance Project Plan (QAPP, I T, 1991b), and Field Sanpling Plan (1T, 1991c) approved
by the U S. Environnmental Protection Agency (U S. EPA), Arizona Departnent of Environnental
Quality (ADEQ, and Arizona Departnent of Water Resources (ADUR).

The summari es and di scussion presented in this ROD concerning the presence of chem cal

contam nation at QU 2, potential exposure, human health risks, and renedial alternatives
selected for site restoration are based on data extracted fromthree reports: "Final Proposed
Pl an, Qperable Unit 2, WIlians AFB, Phoenix, Arizona, April 1992," "Final Feasibility Study,
Qperable Unit 2, WIllians AFB, Phoenix, Arizona, April 1992," and "Final Renmedial Investigation,
Qperable Unit 2, WIlians AFB, Phoenix, Arizona, January 1992." These reports were also the
basi s on which the USAF sel ected the proposed renedial alternative and are available for review
in the Administrative Record for WIlians AFB.

The U.S. EPA and the State of Arizona concur with the selected renedy for QU 2.
1.3 Assessment of the Site

Rel eases of Jet Propul sion Fuel Grade 4 (JP-4) and avi ation gasoline (AVGAS) have contam nat ed
soils and groundwater at QU 2. A variety of nonpetroleumrel ated CERCLA hazardous substances
were al so detected in QU2 soils and groundwater. Actual or threatened rel eases of hazardous
substances fromthis site, if not addressed by inplenenting the response actions selected in
this ROD, may present an inmnent and substantial endangernent to public health and the
environnent. Benzene, which is present in JP-4, is the nost preval ent and nobile of the

contam nants at QU 2. Were benzene or JP-4 is referred to in this ROD, all of the chem cals of
potential concern exceeding action levels are also included by reference and will be treated by
the sel ected renedy.



1.4 Description of the Sel ected Renedy

The data gathered for QU2 indicate that the concentration of contam nants present in the
surface soils (first foot of soil) do not require further action, but the concentration of
contami nants present in the subsurface soils (soils below one foot) to 25 feet in depth and in
the groundwater warrant further action. The JP-4 floating on and di ssolved in the groundwater
will continue to contam nate groundwater for many years, as discussed in the Q)2 R Report,
Section 5.0, Contam nant Fate and Transport. The subsurface soils bel ow the 25-foot depth have
been placed in QU3 for further investigation at a later date

The nmajor actions of the selected renedy are:

. Fr ee- phase product and groundwater will be extracted using an estinated series of up
to 2 horizontal or 16 vertical extraction wells. The exact nunber, type, and
location of wells will be determ ned during the renedial design phase as a result of
aqui fer tests conducted after well installations. There is approximately 0.65 to
1.4 mllion gallons of free-phase product floating on top of the aquifer. Tota
fluids punping will be conducted at estinated fl ow rates between 30 and 60 gal | ons
per minute (gpm fromthe shall ow aquifer using the extraction wells to naintain
hydraulic control of the plune and to reduce contam nant concentrations. There is
approximately 170 mllion gallons of groundwater contam nated with benzene above the

drinking water action |level of 0.005 ng/L.

. Fluids extracted fromthe ground will be passed through an oil/water separator in
order to capture all free-phase product prior to treatnent of the water. Free-phase
product will either be reused by an approved vendor or disposed of at an authorized
offsite disposal facility.

. Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, acid treatnent, etc.) to
renmove solids that may potentially interfere with the treatnment for contam nants.
The specific systemspecifications will be devel oped fromtreatability studies
conducted during the renedi al design phase, if required

. Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, ion exchange, etc.) to
reduce the concentration of metals to action levels identified in Chapter 6.0 and
Appendi x A of this docunment. Section 6.1.1 provides details for including this
treatnment contingency. The detection of certain netals during the renedial
i nvestigation may have been erroneous and additional sanpling during the renedia

design phase will confirmor elimnate the need for this treatnment. Treatnent
system specifications will be developed fromtreatability studies conducted during
the renedi al design phase, if this treatnent is required.

. Treatnent of the extracted groundwater will be provided by twin air stripping
colums in series to reduce volatile contam nant concentrations to action |evels
identified in Section 6 and Appendix A of this docunent. Contam nant concentrations
in groundwater requiring treatnment are identified in Chapter 6.0 and Appendi x A
Treatnent will achieve greater than 99 percent renoval of volatile contam nants.

The colums will be 2.5 feet in diameter with 18 feet of packing each and 500 cubic
feet per minute (cfm of air flow each

. Posttreatnent, as needed, of the extracted groundwater will be conducted (e.g.
I'i qui d- phase carbon adsorption) to reduce sem -volatile organic concentrations to
cleanup levels identified in Chapter 6.0 and Appendi x A of this docunment. Section
6.1.1 provides details for including this treatment contingency. The detection of
certain phthal ate conpounds during the renedial investigation nay have been
erroneous and additional sanmpling during the renedi al design phase will confirmor
elimnate the need for this treatnent. Treatnent systemspecifications will be
devel oped fromtreatability studies conducted during the renedial design phase, if
this treatment is required



. Treated groundwater will either be injected back into the shallow aquifer to assist
in maintaining hydraulic control and to avoid depletion of the aquifer or will be
di scharged to the Base wastewater treatnent plant for beneficial use on the Base
golf course. A nunmber of factors will be evaluated to yield a decision by Parties
to the Federal Facility Agreenent (FFA) to inject treated groundwater back into the
aqui fer and/or to discharge the treated groundwater into the Base sanitary sewer for
beneficial use on the Base golf course. These factors include, but are not Iimted
to the following: (1) the results of aquifer nmeasurenents made during a given
remedi ation period; (2) the ability of injection wells to accomodate the extraction
rate; and (3) identified need for irrigation of the Base golf course. Based on
current estimates, four injection wells are planned. Their exact nunber, type, and
location will be determ ned during the renedi al design phase.

. Soil treatnent of the first 25 feet of soil (54,000 cubic yards) using bioenhanced
soi|l vapor extraction (SVE) will be provided. Vapor-phase nutrients will be
introduced to enhance bi odegradati on of soil contam nants. Qher biologica
enhancenents (introduction of aerobic mcrobes, anaerobic m crobes, aerophilic
m crobes, |iquid-phase nutrients, enzynes, and etc.) nmay be used if appropriate
treatability studies or equivalent data are reviewed and indicate that significant
renedi al benefits woul d be accrued

. SVE wi Il be inplenented using approxi mately 64 extraction wells, 32 passive vent
well's, a vacuum systemto renove 500 cfmof air fromwells, and a nutrient addition
system Contam nant concentrations in soil requiring treatnent are identified in
Chapter 6.0 and Appendi x A Bi oenhanced SVE will achieve greater than 94 percent
reduction of benzene, and 64 percent reduction of 1,4-dichlorobenzene. The exact
nunber of wells will be determ ned during renedial desi gn

. Treatnment of SVE and air stripping emssions will be provided using fune
incineration to neet anbient air quality and destruction and capture requirenents.
Treatnent will achieve greater than 99 percent reduction of benzene,

1, 4-di chl or obenze, naphthal ene, and toluene. In the event that the fune incinerator
cannot technically achieve an acceptabl e em ssion |l evel of |less than three pounds
per day of organic vapors, then a vapor-phase carbon adsorption unit wll be
installed and used instead of the fune incinerator. Process details for these
alternative air emssion treatnment systens include:

- Air stripping abatement by carbon - each stripping colum woul d have
dual - bed, series adsorbers each containing 2,000 pounds of carbon with
carbon usage at 300 pounds/day

- Air stripping abatement by fune incineration - unit would be rated at 1.2
mllion British thermal units (BTU)/hr, 1000 cfm wth fuel usage at 33.6
mllion BTU day

- SVE abat enent by carbon - SVE system woul d have 2 dual bed systens with
each bed containing 11,000 pounds and using 6,800 pounds of carbon per day
inthe first year, 1,500 pounds per day in the second year, and 1,200
pounds per day in the third year

- SVE abat enent by funme incineration - unit would be rated at 0.6 mllion
BTU hr, 500 cfm with fuel usage at 11 mllion BTUday in the first year
5.5 mllion BTUWday for the second and third years.

. Institutional activities will be taken to inpose restrictions on installation of new
wells and limting soil excavation to 10 feet in depth at the ST-12 site

This remedy will include addi ng several new groundwater nonitoring wells to evaluate the
extraction systemeffectiveness in containing and renedi ati ng contam nants i n the groundwater
It will also require soil nonitoring to evaluate the renoval of contaminants fromthe soils

1.5 Declaration
The selected renmedy for Q)2 is protective of human health and the environnment, conplies with

Federal and State requirements that are legally applicable or relevant and appropriate to the
renmedi al actions, and is cost effective. The QU2 renedy utilizes permanent sol utions and



alternative treatnent or resource recovery technol ogies to the nmaxi mum extent practicable and
satisfies the statutory preference for renedies that enploy treatnents to reduce toxicity,
nmobility, or volune as principal elenents.

This renmedy is part of a |larger Base-w de renmedial action and is consistent with such an action
Addi ti onal operable units will be designated to fully address other areas of potentia

contam nation at the Base. The USAF is conducting renedial investigations at Wllians AFB to
determ ne the presence and extent of contam nants and will be devel oping final renedia
alternatives for Base-w de renedi al action. Because hazardous substances will remain on-Base
above heal th-based | evels while groundwater and soil treatnment occurs at OJ)2, a revieww |l be
conducted within 5 years after comencenent of the renedial actions selected in this ROD to
ensure the renedy continues to provide adequate protection of hunman health and the environnent.

This Record of Decision for Qperable Unit Nunmber Two at Wllians Air Force Base, Arizona nmay be
executed and delivered in any nunber of counterparts, each of which when executed and delivered
shall be deened to be an original, but such counterparts shall together constitute one and the
same docunent .

2.0 Decision Summary
2.1 Site Name, Location, and Description

WIllianms AFB is a flight training base located in Maricopa County, Arizona approxinmately 30

m | es sout heast of Phoenix and just east of Chandler (See Figure 2-1). The Base, conmi ssi oned
as a flight training school, was constructed on 4,127 acres of government land in 1941. There
are runway and airfield operations, industrial areas, housing, and recreational facilities on
the Base. Training activities started after construction with jet aircraft training starting in
1949. The Base is currently active, but Base closure is programed for the future.

This ROD addresses renedial actions for OJ)2, which is a partially deconm ssi oned LFSA (ST-12)
on WIlians AFB covering approximately 4.4 acres (Figure 2-2). The OQJ2 Rl focused primarily on
approximately 2.8 acres in the vicinity of distribution |ines and tanks where AVGAS and
JP-4spills and | eaks have occurred. A portion of the 2.8 acres investigated |lies beyond the
surface boundary of OJ2 shown in Figure 2-2 due to the aerial extent of the groundwater
cont am nant pl une.

Wllianms AFB is relatively isolated fromany |large netropolitan area - it is surrounded
primarily by agricultural land. This land lies in a valley that has had a long history of
intensive agricultural use, predomnantly for crops of citrus, cotton, and alfalfa. Snaller
urban areas such as Mesa, Chandler, Glbert, and Apache Junction are located 5 to 15 mles
northeast and northwest of the Base. The Queen Creek and Chandl er Heights areas are
approxinmately 5 mles south and west of the Base boundary. Table 2-1 |lists these towns and
others by distance and direction fromWIIliamAFB. These areas are separated fromthe Base by
cultivated and uncul tivated | and

There are 3,029 mlitary personnel and 869 civilian enpl oyees stationed at the Base. Many of
the mlitary personnel live off Base in one of the surrounding areas. The total popul ation
actually living on Base, including dependents, is approximately 2,700. On an average wor kday,
the popul ation of the Base increases to nore than 5,000 because of the influx of both civilian
enpl oyees and nilitary personnel who |ive off base (Cost Branch Controller Division, 1987).

A devel opnent plan for the region (Sunregion, 1987), if inplenmented, will dramatically alter the
regi on surrounding Wllians AFB. The portions of the devel opnent plan of nobst inportance to the
Base are the East Mesa Subarea Plan and the Queen Creek-Chandl er Heights Plan. The forner
proposes devel opnent for portions of the Gty of Mesa, the Town of Glbert, the Gty of Apache
Junction, and the land area north of WIllians AFB. The proposed |and area for the Queen
Creek-Chandl er Heights Plan is east of Chandler, just south of the Base in the approxi nate
location of the Town of Queen Creek. The plan is to develop the proposed area residentially and
comrercially for a 25-year period. If inplenented, this devel opnent will dramatically inpact the
denogr aphi cs and popul ation around the Base. In addition, Wllianms AFB is currently schedul ed
for closure, and this action could also inpact the region

Thi s devel opnent plan nay be altered by the recomendati ons of a noi se exposure and | and use



conpatibility study sponsored by the Maricopa Association of Governnents (MAG (Barnard

Dunkel berg & Conpany, 1988). After analysis of existing and projected noise contours resulting
from Base operations, recomendati ons were nade for mitigating noise inpacts in the area. These
recommendations will preclude new residential developnent within 1 to 4 niles beyond the east,
sout heast, and northwest boundaries of the Base. Restricted devel opnent is recommended for areas
within 1 to 6 mles beyond the boundary of the Base in all directions; however, |and use
limtations due to noise inpacts within these areas will be lifted if Base closure occurs and
flight operations at the Base end.

There are no najor surface water bodies within a 10-nmle radius of the Base. The Base lies

bet ween the 100-year and 500-year flood |level for streans in the Gla River Basin (U. S
Departnent of Housing and U ban Devel opnent, 1979). Stormdrai nage on the Base is directed to a
conbi nati on of open channels used to drain nost of the Base and underground drai nage structures.
Stormdrai nage fromthe Base flows either to the Roosevelt Water Control District (RACD)
floodway that flows southward in the vicinity of the Base or directly to the floodway west of
the Base, or into the wastewater treatnment plant. QU 2 does not connect to the stormrunoff
ditch systens at the Base. There are at |east 90 donestic pernitted wells within a 3-nmle radius
of the Base. These wells are not affected by the contam nation at OQJ 2. The Base currently
perforns quarterly nmonitoring of wells on the Base in the vicinity of QU 2.

The climate of Wllians AFB is sinmlar to that of Phoenix and the rest of the Salt R ver Valley.
The tenperature ranges fromvery hot in the sunmer to mld in winter. Rain cones nostly in two
seasons - fromlate Novenber until early April and in July and August. Average annual
precipitation is approximately 7.1 inches. Hum dities range from approximately 30 percent in
winter to 10 percent in sumer. WIlians AFB is al so characterized by |ight wi nds.
Evapotranspiration rates in the area exceed -65 inches per year.

Wlliams AFB lies in the eastern portion of the Basin and Range Physi ographi c Low ands Province
of south central Arizona, which is located in the Salt Rivery Valley. The |ocal topography is
controlled by |arge-scale nornal faulting that has resulted in the fornation of broad, flat,
alluvial-filled valleys separated by steep isolated hills and nountain ranges. ADWR s

hydr ol ogi c maps show the Base bounded to the north by the Usery Mountains, to the east by the
Superstition Muntains, to the south by the Santan Muntains, and to the west by South Mountain.

The topography of the Base slopes gently to the west with a generally |less than 1 percent grade.
El evati ons range from 1, 326 feet above nean sea |l evel (nsl) on the west side of the Base to
1,390 feet above nsl at the southeast corner of the Base.

According to Laney and Hahn (1986), the area of the Base is underlain by six geologic units:
crystalline rocks, extrusive rocks, red unit, lower unit, mddle unit, and upper unit. The
crystalline and extrusive rocks conprise the surroundi ng nountains and the basenent conpl ex
under | yi ng the consol i dated and unconsol i dated sedinents of the valley. The four units overlying
t he basenent conplex are of sedinentary origin and have the surroundi ng nountai ns and | ocal

drai nage as their source areas.

The red unit immediately overlies the basenent conplex and is conposed of well-cenented breccia,
congl onerate, sandstone, and siltstone of continental origin with interbedded extrusive flow
rocks.

The lower unit overlies the red unit and consists of playa, alluvial fan, and fluvial deposits
with evaporites and interbedded basaltic flows present in |ower sections (Laney and Hahn, 1986).

The mddle unit overlies the lower unit and is conposed of playa, alluvial fan, and fluvial
deposits with no associ ated evaporites. The mddle unit received its sedinent prinmarily from
the Salt R ver, whereas the |lower units had the | ocal nmountains as the principal source.

The youngest unit in the stratigraphic sequence is referred to as the upper unit. The unit
consi sts of channel, floodplain, terrace, and alluvial fan deposits of |argely unconsolidated
gravel, sand, silt, and clay.

Geol ogi cal conditions beneath OJ 2 were characterized by using a conbination of continuous
coring and geophysics. The deposits encountered during drilling at Q)2 are correlative to the
upper unit of Laney and Hahn (1986) and possibly to the extrene upper section of their mddle



unit.

There are two nmajor soil associations found in the vicinity of Wllians AFB. The Mhall-Conti ne
Association is found over nuch of the Base, and the G || nan-Estrella-Avondal e Association is
found at the southern boundary of the Base. The Mhall-Contine and the

G|l man-Estrel | a- Avondal e Associ ations have generally the same characteristics, being well

drai ned and nearly level with slopes of |less than 1 percent.

Because of a decline in the water table produced by excessive irrigation w thdrawal s over the
past 50 years, an extensive vadose zone has been produced in the vicinity of WIllians AFB
Presently beneath OJ 2, the vadose zone extends to approxi mately 220 feet bel ow ground surface
(the depth to the water table). The low rainfall and high evapotranspiration rate of the area
result in a very low potential for recharge to occur through the soil conprising the vadose
zone. To the west and south of the Base, extensive irrigation results in a potentially
significant anount of recharge to the uppernost aquifer through these sedinents.

The hydrogeol ogy of the sedinents investigated i mrediately beneath ST-12 is characterized by the
presence of two unconnected saturated zones. Only the uppernost aquifer is included in QJ2
because the deep aquifer has not been affected by the contam nation. Al though these two
saturated zones are not connected beneath OJ 2, they are part of a thick multi-aquifer system
that is interconnected to various degrees in a broader geographical perspective. Beneath the
uppernost saturated zone is a very low perneability, laterally extensive, fine-grained |ayer
approximately 20 feet thick. This layer is interpreted as the lower confining |layer for the
upper nost saturated zone

G oundwater flowin both aquifers is predomnantly to the east and sout heast.
2.2 Site Hstory and Enforcenent Activities

WIlliams AFB is a flight training base that opened in 1942. It was i medi ately conm ssioned as
a flight training school and training activities with jet aircraft were started in 1949
Throughout its history, pilot training has been the prinmary activity at Wllians AFB. At
various tines, bonbardier, bonber pilot, instrunent bonbing specialist, and fighter gunnery
training schools were al so housed on Base. Over the years, a wide variety and | arge nunber of
aircraft have been based at Wllians AFB, including the current training aircraft, the T-37 and
T- 38.

2.2.1 Site Hstory

Li quid fuel s have been stored at OJ 2 since 1942. Primary storage was in a series of
under ground storage tanks (UST) at Facilities 688, 514, 538, and 548. Aboveground storage tanks
located at Facilities 556 and 557 were constructed in 1962 and 1954, respectively.

QU2 was investigated because of fuel |eaks and the age of the system It was closed in August
1988 except for the aboveground tanks at Facilities 556 and 557. During late 1990 and early
1991, fourteen underground tanks at Facilities 688, 514, 538, and 548 were renoved along with
the distribution lines leading to them In addition, 5 steel tanks were di scovered and renoved
bringing the total to 19 underground tanks.

Ei ght soil borings were installed by Aero Vironnent, Inc. (AV) in 1984. During the next phase of
the investigation in 1986, soil organic vapor (SOV) surveys were conducted al ong distribution
lines and near buried tanks to determine if there was evidence of |eakage. Thirty-eight soi
borings were then installed by AV as a result of the SOV survey

IT Corporation (IT) conpleted two SOV surveys in 1989, collecting and anal yzi ng 52 vapor
sanples. The results of these surveys were used to establish the location of five soil borings
that were installed to collect subsurface soil data in 1989. Ten surface soil sanples were
coll ected and anal yzed in August 1991 to further characterize OQJ)2. The soil boring and SOV
survey |l ocations are shown in Figure 2-3

Thirty-six groundwater nonitoring wells had been installed at OJ2 as of Cctober 1991. An
initial groundwater sanpling round was perforned by AV, followed by subsequent groundwater
sanpling by IT. During the period groundwater sanpling was performed, floating free-phase



product was neasured in nonitoring wells. The free-phase product thickness varied froma sheen
to approximately 15 feet in 5 nonitoring wells. The location of the nonitoring wells are shown
in Figure 24.

Results of these historical sanpling activities can be found in Section 4.0.
2.2.2 Enforcenent Activities

Install ation Restoration Program (I RP) gui dance was received for Wllians AFB in July 1983 and
the initial assessnment study was conpl eted by Engi neering-Science (ES) in 1984. Based on a
revi ew of avail able records pertaining to chem cal handling and di sposal practices, interviews
with site personnel, and a site survey of activities at WIllians AFB, several potential sites
wher e hazardous materials had been handl ed or di sposed were identified

AV perforned an investigation from Septenber 1984 to Decenber 1985, which was initiated to
confirmthe information in the ES report and to verify the presence and quantify the extent of
contami nation. In 1987 AV conpleted an additional investigation to define the nost likely

pat hways for contam nant migration fromeach site and to confirmthe presence or absence of
contami nation al ong those pat hways.

In October 1988, the Air Training Command (ATC) contracted Martin Marietta Energy Systens, Inc
(Energy Systens) and its subcontractor, IT, to conplete the Q)2 RI/FS, proposed plan, and ROD
at Wllians AFB. These actions were initiated later in 1988.

WIlianms AFB was added to the NPL on Novenber 21, 1989. As a consequence of inclusion on the
NPL |isting, negotiations were initiated and conpleted on a FFA for Wllians AFB, which was
signed on Septenber 21, 1990 by the U S. EPA USAF, ADEQ and ADWR (U.S. EPA, 1990b).

2.3 Highlights of Community Participation

A community relations plan for the Base was finalized in February 1991 (1T, 1991d). This plan
lists contacts and interested parties throughout the USAF, government, and |ocal community. It
al so established comunication pathways to ensure tinely dissem nation of pertinent information
through nailings, public announcenents in the |local paper, and local information repositories

The QU2 RI/FS was rel eased for public reviewin May of 1992. This was foll owed by announcenent
in the Arizona Republic/Phoeni x Gazette of the issuance of an QU2 proposed plan for public
comrent and a public neeting. The 30-day public comrent period on the proposed plan began on
June 1, 1992, and the public neeting was held on June 16, 1992 in the Gty of Mesa, Arizona, to
di scuss the proposed groundwater and soil cleanup alternatives. Al coments received during the
public coment period are included in the Responsiveness Summary (Chapter 10.0), which also
includes a response prepared by the USAF

Techni cal Review Committee neetings are held periodically with representatives of the USAF

regul atory agencies, and the community. The neetings provide a forumfor nenbers of the
community serving on this commttee to be involved in decisions regarding investigation and Base
cl eanup activities.

An Administrative Record that contains the docunents relating to investigations and cl eanup
activities proposed for the Base has been established and is available for public inspection at
the Chandler and the WIllians AFB Libraries. Additional information is available through the
Wl liams AFB Public Affairs Ofice.

3.0 Scope and Role of Qperable Unit

Currently three operable units have been identified at the Base. The groundwater and soil to a
depth of 25 feet at ST-12 conprise OJ 2. Goundwater and soil at 12 of the 13 other areas of the
Base conprise OJ 2. The contam nated soil below 25 feet at ST-12 and groundwater and soil at
theremaining area will be addressed in Q3. QOJ2 is addressed by this ROD while the renai nder
of the sites will be addressed in the Q)1 and Q)3 RODs. The Base-w de remedy will be
addressed in the Base-w de QU 3 ROD.

The principal potential risk to human health and the environnent at Q)2 is fromJP-4



contam nation of groundwater. Delays in renediating the groundwater in the upper aquifer could
potentially allow contam nation to spread to a deeper aquifer, naking renediation nore difficult
and costly. Another potential risk to human health and the environnment is fromJP-4

contami nation of soil to a depth of 25 feet at QU 2.

Dat a have shown that chem cal -specific applicable or relevant and appropriate requirenents
(ARAR), Arizona Heal th-Based Gui dance Levels (HBGA.) for soil, or other risk-based |evels to be
consi dered have been exceeded in the groundwater and the first 25 feet of soils at QU 2.

Because of this the groundwater and top 25 feet of soil ST-12 was designated as an operabl e unit
to nore responsively initiate action to nitigate potential threats to human health and the
environnent. The renedy selected in this ROD is designed to be consistent with any subsequent
remedi es and pl anned future actions at the Base proposed in all subsequent RCDs.

4.0 Summary of Site Characteristics

Based on investigations that began in 1984 and continued through February 1992, a nunber of
contami nants were detected in both the first 25 feet of soil and in the groundwater at ST-12
(also called OQ)2). The occurrence of these chemicals are sumarized in Table 4-1 through 4-4.
The soils below 25 feet at ST-12 are not included in Q)2 and will be addressed at a future date
as part of QU 3.

The QU2 R data docunent rel eases of petrol eum products to the environnent from underground

pi pelines and tanks at OJ2. The principal environnmental concerns at OJ2 are associated with
(1) jet fuel constituents that remain in the top 25 feet of soil, and (2) jet fuel constituents
that have migrated into the groundwater

The remai nder of this section sumarizes the chronol ogy and findi ngs of renmedial investigations
at Q) 2. Potential routes of exposure and risks to hunman health and the environment fromthe
contami nated soil and groundwater are summarized in Chapter 5.0. Detailed presentations of both
the findings of the renedial investigation and the risk assessnment can be found in the QU2 R
report. Applicable or relevant and appropriate requirenents (ARAR) and other criteria to be
considered (TBC) are presented in Appendix A Taken together, Chapters 4 and 5 and Appendi x A
establ i sh the conprehensive |ist of chemcals of potential concern for surface soil, subsurface
soil, and groundwater at QU2 and their respective action levels. Chapters 6, 7, and 8 detai
the FS, including the alternatives considered, and present the sel ected renedy.

4.1 Soil Contam nation

Soil investigations at OJ2 unfolded in essentially four stages. The first two phases were
conducted by AV in 1984 and 1986. The |last two stages were conducted by IT in 1989 and 1991

Chem cals and netals were detected in the first 25 feet of soil at OJ2. Subsurface (i.e., below
1 foot in depth) soil sanples fromeight borings installed by AV in 1984 showed | evels of tota
organi ¢ hal ogens (TOX), oil and grease, |ead, and phenol above detection limts or above
general ly considered background |levels. During the next phase of the investigation in 1986, SOV
surveys were conducted by AV along distribution lines and near buried tanks to determne if
there was evidence of |eakage. N ne areas, five exhibiting | evels of benzene, toluene, ethy
benzene, and xyl ene (BTEX) above detection levels, were identified by AV as indicating possible
leaks in lines and tanks. Subsurface soil sanples fromthe first 25 feet of soil from sone of
the 38 soil borings installed by AV showed | evel s exceeding detection linmts for nine organic
chem cal s, heavy netals, and total petrol eum hydrocarbons (TPH) (Table 4-1). Mst borings were
drilled to less than 50 feet, but one drilled to 210 feet detected contami nation throughout its
entire depth.

IT completed two SOV surveys in 1989, collecting and anal yzi ng 52 vapor sanpl es. Readi ngs near
Facility 555 above detection levels led to the discovery of a leak in a distribution line. The
results of these surveys guided the location of five borings that were installed by IT to a
maxi mum depth of 100 feet. Twenty-four organic chemcals, heavy netals, and TPH were detected in
subsurface soil sanples taken fromthese borings (Table 4-2).

Ten surface soil sanples were collected and anal yzed in August 1991 by IT. The results of these
surface soil analyses indicate that the fuel related contam nation is not generally present at
the surface. Table 4-3 shows the 29 organic chemcals, heavy netals, and TPH that were detected



in surface soil sanples collected by IT, along with ranges of background concentrations. Note
that results are either below action levels identified in Appendix A Table A2, or within
background ranges. The results of the 4 phases of soil investigations allowed the areas of
possi bl e soil contami nation to be delineated near Facility 548, along the fuel distribution line
near Facility 555, along the distribution |ine southwest of Facility 514, and at Facility 688
Usi ng cl eanup | evel s established in Appendix A Table A-4, the contam nation found in QJ2 soils
is estinated to be approxi mately 54,000 cubic yards of contami nated soils in four areas as shown
in Figure 4-1

4.2 Goundwat er Contam nation

Thirty-six nonitoring wells (both shall ow and deep) have been installed at OQJ2 as of February
1992. Organic vapors were detected during the installation of several of these wells, which, in
one instance, led to locating a leak in a distribution line near Facility 514. Ei ght organic
chemcals and netals were detected in initial groundwater sanpling by AV, 33 organic chemcals
netals, and TPH were detected in subsequent sanpling by IT. A groundwater sanpling data sumary
is provided as Table 4-4, which includes TPH and 36 organi ¢ chenicals and heavy netals as
chemcals identified by AV and IT in the groundwater nonitoring wells at OJ 2.

Fl oati ng free-phase product was neasured in five of the wells sanpled, varying froma sheen to a
t hi ckness of approximately 15 feet. The estinmated extent of the free-phase floating JP-4 plunme
beneath QU2 is shown in Figure 4-2 based on neasured product in July 1991 and nodeling. The
magni tude of the free product plune has been estinmated to be between 650,000 and 1, 400, 000
gal | ons.

The estinmated extent of the dissolved plune al so shown on Figure 42 is based on July 1991
benzene concentration data. The extent of the plume delineated at |less than 5 parts per billion
(ppb) in all directions has not been estimated at this time. The dashed line on the figure
indicates the areas of uncertainty in the plune boundary. Benzene was chosen as an i ndicator
for defining the boundary of the groundwater contam nation plune because it poses the greatest
danger to human health and the environnment of the organic chenicals and heavy netals that were
detected in groundwater at Q) 2. The 5 ppb level is the drinking water standard for benzene
promul gated by the National Primary Drinking Water Regul ations. The volune of contanm nated
groundwater within the 5 ppb line is approximately 170 mllion gallons

4.3 Contam nant Fate and Transport

Contami nant fate and transport was addressed in the Q)2 R report, Section 5.0. A brief
synopsi s i s presented bel ow.

4,3.1 Chemcal Persistence

The nobility of organic conpounds within the saturated zone is affected by chemical processes
that are in part dependent on their volatility, the octanol-water partitions coefficient
(Klow]), the water solubility, and the concentration. 1In general, the nore water insoluble an
organi ¢ conpound is, the nore hydrophobic it is and the nore likely it is to be absorbed on a
sedi nent or organic surface. These conpounds al so have a tendency toward self association in a
pol ar nedi um such as water. Hydrophobi c conpounds tend to have a higher Klow] and a greater
affinity to organic nmatter contained within the sedinent matrix. Conpounds such as benzene with
hi gh aqueous solubilities have relatively low Klows. Mgration of these conpounds tends to be
nore rapid than conmpounds such as phthal ate, pesticides, or |large aromatic conpounds that have
low solubilities and high Klow]s. Even conpounds with relatively low Klows will, however
exhibit sonme attenuation if the organic content of the soil/aquifer matrix is high. However,
the organic content of the soil/aquifer matrix at Wllians AFB is relatively | ow.

For several groups of conpounds, including phenols, phthalate, and nonocyclic aromatics
(benzene, toluene, and xylene), volatilization, sorption, and bi odegradation are all prom nent
processes. Cenerally, in surface waters volatilization dom nates, whereas in the subsurface
envi ronnent, bi odegradation or sorption will dom nate depending on the anount of natural humc
material in the receiving soils and the availability of oxygen

For information concerning persistence in the environnent for specific chemcals, see Section
5.2 inthe Q)2 R Report



4.3.2 Contami nant Mgration

Cont ami nant transport nodeling of the dissol ved-phase contam nants was carried out using the
two-di mensional, finite difference solute transport (Methods of Characteristics, MOX) conputer
nodel devel oped by Koni kow and Bredehoeft (1978). This nodeling was carried out to establish the
transport characteristics of the uppernost aquifer and to provide an estimte of contam nant
concentrations and gradients for the BTEX conpounds in support of a baseline risk assessnent.

The plune area predicted by the nodel was in agreenent with the historical distribution of
benzene over nmuch of the site; however, the distribution of toluene, ethyl benzene, and xyl ene
was overestimated in nost cases, especially at the plune edges

This nodeling investigation predicted that concentrations of BTEX conpounds in groundwater
resulting after 70 years of contami nation froma continuous, nondi m ni shing source woul d be
approxi mately 20 ppm for benzene and tol uene, and between 1 and 4 ppmfor ethyl benzene and
xyl ene. The plume periphery for each of these conmpounds woul d have migrated far beyond the
boundary of QU-2. These results showed that groundwater in the area would be significantly
affected over the long termif no renediation is initiated.

For information or nodeling specifics concerning contam nant mgration, see Section 5.3 in the
QU2 R Report.

5.0 Summary of Potential Site R sks
5.1 Chemcals of Potential Concern

The baseline risk assessnent identified the chemcals of potential concern at OQJ2. This
identification process included summarizing the analytical data for QJ2 and evaluating the data
according to U S. EPA guidelines for CERCLA risk assessnents (U S. EPA 1989). Chenicals of
potential concern were selected fromthe list of all detected constituents based on the
foll owi ng:

. Frequency of detection - if chemcals were detected at greater than 5 percent
frequency
. Conparison to nethod blanks - if sanple concentrati ons exceeded | aboratory bl ank

concentrations by 10 tines for comon | aboratory contaminants and 5 tinmes for all
ot her anal ytes

. Conparison to background - if the range of concentrations from QU2 sanpl es exceeded
the range of background val ues

This evaluation and sel ection process is discussed in greater detail inthe Q)2 R Report.
Section 6.2. Al organic chemcals and netals selected as chenicals of potential concern were
carried forward through the risk assessnent cal cul ati ons.

5.1.1 G oundwat er

O the 36 organic chemcals and netals detected in the groundwater, 21 were identified as

chem cals of potential concern and are presented in Table 5-1. The list includes nine
potentially fuel-related organi cs (benzene, ethyl benzene, 2-nethyl naphthal ene, 2-nethyl phenol
4- net hyl phenol , napht hal ene, phenol, toluene, and xylene), five non-fuel related organics

(bi s[ 2-et hyl hexyl ] phthal ate, 1, 2-dichl oroethane, nethylene chloride, tetrachloroethene, and
trichl orof |l uoronet hane) and seven netals (anti nony, chrom um copper, |ead, nickel, silver, and
zinc). These netals are unlikely to be site-related; however, due to the difficulty in
obt ai ni ng representati ve background concentrations for conparison, they were carried into the
ri sk assessnent.

5.1.2 Soi
O the 28 organic chemcals and netals detected in subsurface soil at OJ2, including soils

bel ow 25 feet, 19 were identified as chemcals of potential concern and are presented in Table
5-2. The list includes twelve potentially fuel-related organi cs (benzene, chlorobenzene



1, 2-di chl or obenzene, 1, 3-di chl orobenzene, 1, 4di chl orobenzene, ethyl benzene, 2-nethyl napht hal ene
4- net hyl - 2- pent anone, napht hal ene, phenol, toluene, and xylene), four non fuel-rel ated organics
(acetone, bis[2-ethyl hexyl] phthal ate, 2-hexanone, and nethyl ene chloride), and three netals
(cadm um antinony, and lead). O the above, 2-Hexanone, 2nethyl naphthal ene,

4- net hyl - 2- pent anone, napht hal ene, phenol, and cadm um were detected at depths bel ow 25 feet and
will be addressed as part of the OJ3 renedial investigation, not as part of this OQJ2 ROD

O the 29 organic chemcals and netals detected in the surface soil (first foot of soils)
sanples, 6 were identified as chem cals of potential concern and are presented in Table 5-3.
These six organic chenmicals and netals (acetone, beryllium bis[2-ethylhexyl] phthal ate

cadm um di et hyl phthal ate, and di-n-butyl phthal ate) are not fuel-related and are probably not
site-related, as supported bel ow.

Acetone and the phthal ate conpounds are common sanpling and anal ytical contam nants and are

ubi quitous in environnmental sanpling efforts. To be health protective, they are included in the
ri sk assessnent because bl ank contami nation for these chem cals could not be conclusively
docunented. Section 5.4 docunents that they do not represent risk at |levels of concern

Berylliumand cadm umwere the only two nmetals not elimnated fromthe |list of chemcals of
potential concern based on background concentrations. Cadm um could not be excluded fromthe
list of chemcals of potential concern because no background concentrati on data was avail abl e
for this netal; however, cadmumin surface soils does not present a significant risk, as

di scussed in Section 5.4. The beryllium background concentrati ons fromthe Phoeni x area range
from1.0 to 1.5 ppm The range of detected berylliumconcentrations (2.3 to 3.5 ppm) was only
slightly above this background concentration range. It is also docunented that berylliumis
rel eased to the atnmosphere during the conbustion of fossil fuels, such as flight operations at
the Base, and it subsequently deposits on the ground surface. Therefore, background |evels of
berylliumin surface soils could be el evated due to the nearby conbustion of fossil fuels (U S
EPA, 1984). There are uncertainties to consider with the conpari son to background data (i.e.
suf ficient background data were not available for a statistical conparison to be nade) and the
avai | abl e background data are regional published data rather than site-specific data. These
considerations were included in the evaluation of the potential risks associated with exposure
to surface soil along with the fact that the measured berylliumlevels were nearly equivalent to
backgr ound.

5.2 Exposure Assessnent

Under the current |and-use scenario, the potential exposure pathways eval uated include
incidental ingestion of soil, dernmal contact with soil, and inhalation of fugitive dust. The
receptor evaluated for these pathways was an on-site Base worker. Because there are currently
no production wells in the contam nated area, no pathways were eval uated for groundwater under
the current |and-use scenario

The potential exposure pathways eval uated under the future | and-use scenario include ingestion
of groundwater, inhalation of chenmicals volatilized from groundwater during househol d water use
incidental ingestion of soil, and dermal contact with soil. Because residential devel opnent is
possible in the future, a residential receptor was evaluated for these pathways.

5.2.1 G oundwat er

The chemicals detected in the groundwater at QU2 have not been detected in any on- or off-Base
production wells. This groundwater does not discharge to the surface anywhere in the area;
therefore, there is currently no contact point for human or environmental exposure to these
chem cal s in groundwater.

Potential future mgration of the chenmicals present in the groundwater at OJ 2 has been nodel ed
The results of this nodeling indicate that the site-related chemcals are not expected to affect
any existing Base production wells since these wells (BP-05, BP-06, and BP-08) are |ocated
upgradi ent (west) of the contam nant plunme. The shallow aquifer that exists at OJ2 does not
appear to exist in the eastern portion of the Base where Base production well BP-07 is |ocated
Any constituents that reach the eastern-nost extent of the shall ow aquifer or any contam nants
currently in the deep aquifer would be expected to travel north in the deep aquifer fromthis
point rather than continuing east. If, under a future | and use scenario, a production well were



to be devel oped inside the plune, the risks to residential receptors have been evaluated and are
presented in the baseline risk assessnent. The paraneters used for this evaluation are an adult
exposure of 30 years, a body weight of 70 kg, and an ingestion rate of 1.4 L/day. Exposure
poi nt concentrations can be found in the Q)2 R Report, Table 6-10.

5.2.2 Surface Soi

Access to chemicals in soil at Q)2 is currently limted by fencing. Therefore, juvenile and
adult residents and visitors to the Base are prevented fromcontacting the soil. Because this
is a fenced area on an active mlitary base, the potential for a trespasser to contact this area
is extrenely low, and the potential for repeated contact is negligible. For these reasons, the
trespasser scenario was not evaluated in the risk assessnent. It is possible that workers in
these areas may contact the soil and nmay be exposed to site-related chem cals via ingestion and
dermal contact. 1In the future, after the Base is closed, it could be possible for both children
and residents to conme into contact with the soil. This could result in exposure via ingestion
and dernmal contact with soil. The paraneters used for the eval uation of residential exposure
include a 30-year exposure period divided between a 6-year juvenile exposure and a 24-year adult
exposure. Body weights used were 16 kg for a juvenile and 70 kg for an adult. Ingestion rates
used were 200 ng/day for juveniles and 100 ng/day for adults.

Future residential devel opnent could result in exposure via uptake of chemicals fromthe surface
soil into honegrown vegetables. Because this pathway has a nmuch greater |evel of uncertainty
than direct ingestion, it was addressed qualitatively in the risk assessnent. Gven the
negligible risks estimated for incidental ingestion and dernal adsorption, the addition of this
pat hway was not expected to result in an unacceptable risk. To substantiate this position

Tabl e 5-4 presents the estinmated exposure to chemcals in surface soils through a vegetable
ingestion pathway. (Acetone is not shown in the table because it was assunmed that it would
volatilize before it could be taken up by vegetables.) The tables shows that the potential for
adverse inpacts due to ingestion of homegrown vegetables is negligible

Base personnel who work at ST-12 nay al so be currently exposed to volatile organi ¢ conpounds
(VQCs) and fugitive dust. The only volatile conpound detected in surface soil was acetone in
sanpl es at concentrations of 2 to 33 ppb. Therefore, inhalation of volatiles was not considered
to be a significant potential pathway for exposure at QU 2. Nonvolatile chem cals may becone
airborne via fugitive dust. This pathway was eval uated for these chemcals. Qher potentia
receptors (residents, visitors, and other Base personnel) nmay al so be exposed to airborne

chem cal s; however, airborne concentrations will decrease rapidly outside the site boundary, and
these receptors will tend to be transient (i.e., they will not remain at the fence line for

prol onged periods). Because eval uation of the dispersion of fugitive dust on site resulted in
negligi bl e potential airborne chenmical concentrations, off-site residential exposure was not
quantified for this pathway.

A screening approach was taken to verify the assunption that inhalation is not a significant
pathway for chenmicals detected in surface soil at OQJ2. The potential airborne concentration of
vapor - phase acetone was eval uated for an on-site worker and a resident at the nearest on-base
housi ng (approxi mately 150 neters southwest of QU 2). Acetone was used because it was the only
vol atil e conpound detected in the surface soil at QJ)2. The potential airborne concentration of
berylliumas fugitive dust was eval uated for an on-site worker and a resident of on-Base

housi ng. Berylliumwas used because it was found at the highest concentration of any carcinogen
in the surface soil at OJ)2. The evaluation showed that this pathway is a negligible
contributor to the total potential exposure at QU 2.

5.2.3 Subsurface Soi

There is currently no potential for contact of subsurface soils to receptors. VOCs may
volatilize into pore spaces and migrate upward toward the surface. Due to the depth of the
contam nation and the distance to the nearest residential area, this is not considered a
significant potential exposure pathway. The potential airborne concentration of benzene was
eval uated for an on-site worker and a resident at the nearest on-Base housing (approxi mately 150
nmeters southwest of QJ2) to verify this assunption. Benzene was used because it was found at

t he hi ghest concentration of any volatile carcinogen at OQJ2. The evaluation showed that this
pathway is an insignificant contributor to the total potential exposure

Chemi cals present in subsurface soils nmay beconme available to receptors in the future as a



result of |eaching to groundwater (assumng a production well is installed in the area) or deep
excavation of the area. Because pan evaporation in Phoeni x exceeds precipitati on, no net
infiltration of rainfall into the soil is expected to occur. Wthout infiltration, |eachate
cannot form and any petrol eum hydrocarbon residue adhering to the soil will tend to remain in

pl ace. The petrol eum hydrocar bons that have reached the groundwater appear to have origi nated
from subsurface | eaks in petrol eum pi pelines or tanks and fl owed dowward fromthat point to the
wat er table. These pipelines and tanks have been renbved, so no additional petrol eum

hydr ocarbons are expected to reach groundwater fromthis source (i.e., the pipeline |eaks).
Possi bl e | eaching of the hydrocarbons in the ST-12 soils below 25 feet into the groundwater may
occur and will be addressed in OU 3.

Future | and use after Base closure could include irrigating agriculture, but infiltration to the
wat er table woul d not occur unless the annual irrigation rate exceeds 72 inches (NOAA 1968,
1983). If there was infiltration of water through the soil to the water table, the residua
hydrocarbon in the soils would be dissolved by the infiltrating water and could |l each to the

wat er table.

Direct contact is not expected for soils deeper than 10 feet under a future residentia
devel opnent scenario (Reynolds et al., 1990). Based on data gathered fromthe site, the
majority of the contam nation at the site is below 10 feet deep

5.3 Contam nant Toxicity Information

This section provides information regarding the type and severity of adverse health effects
associ ated with exposure to the chem cals of potential concern in groundwater and soil and a
nmeasure of the dose/response rel ationship for each. These dose/response rel ati onships are
provided in the formof U S. EPA-approved reference doses (RfD) and cancer potency factors
(CPF). This information is summarized in Tables 5-5 through 5-8. RfDin this context refers to
the chronic reference dose, which is an estimate of a daily exposure |evel for the human

popul ation, including sensitive subpopul ations, that is likely to be w thout an appreciable risk
of deleterious effects for long-termexposures to a conpound. The CPF (or slope factor) is an
estimate of the probability of a response (cancer) per unit intake of a potential carcinogen
over a lifetime. The CPF is used to estinmate an upper-bound probability of an individua

devel oping cancer froma lifetime exposure to a particular dose of a potential carcinogen (U S
EPA, 1989a). Further detailed information concerning the toxicity of individual chemcals is
presented in Section 6.4 of the Q2 R Report.

Uncertainties associated with the RfDs for each chem cal are addressed by U S. EPA by nodifying
the results of aninmal and human studies by factors of 10, 100, or 1,000. An uncertainty factor
of 10 is used when the RID is based on chronic hunman studies. An uncertainty factor of 100 is
used to account for the extrapolation of aninmals to hunans when the RfFD is based on experinenta
animal data. An uncertainty factor of 1,000 is used when the RID is based on an aninals' | owest
observed effect level (LCEL) instead of a no observed effect |level (NCEL). These uncertainty
factors are designed to overestimate, rather than underestinmate threshold limts for hunans.

There are al so several sources of uncertainty inherent in cancer slope factors. The

wei ght - of -evi dence classification is a qualitative estimate of the likelihood that a chem ca
wi Il induce cancer in hunmans. These range from G oup A (hunman carci nogen - sufficient evidence
of carcinogenicity in humans) to G oup E (evidence of noncarcinogenicity in adequate studies).
QO her uncertainties, as with RfDs, arise fromhigh to | ow dose extrapol ati ons, aninal to human
extrapol ations, and intraspecies variation in experinental aninals or human popul ati ons.

5.4 Risk Characterization

This section addresses the potential for adverse health effects (both cancer and other toxic
effects) based on a quantitative characterization of risk. The risk characterization takes into
account the magnitude of exposure to a chemi cal of potential concern (dose), as discussed in
Section 5.2, and the chenmicals' toxicity (Section 5.3). Risks are characterized for
carcinogenic chemcals in terns of incremental lifetine cancer risk (ILCR), and for
noncar ci nogeni ¢ chemcals with other toxic effects in terns of a hazard index (H). Both of
these are di scussed bel ow.

5.4.1 Carcinogenic Effects



ILCRs were estimated for each carcinogenic chenmical of potential concern and are expressed in
terns of additional cancers that mght be anticipated as a result of specific exposure to an
external influence. Thus, a 1 x 10[-6] ILCR indicates that one additional person in one nillion
is likely to devel op sone formof cancer. Estimation of ILCRis given by:

ILCR = (CPF)(CDI)

wher e

ILCR = Increnental lifetime cancer risk (unitless)

CPF = Carcinogenic potency factor [(nmy/kg/day)[-1]]

CDl = Chronic daily intake (ng/kg/day), equivalent to average daily intake

The CPFs used are the nost recent val ues devel oped by the Carcinogen Assessnent G oup (CAG of
US EPAas cited intheir Integrated Risk Infornation System (IRS) data base (U S. EPA 1991a)
and Health Effects Assessnent Summary Tables (U.S. EPA, 1990c). The U S. EPA recommends the
use of an acceptable risk range (de minims level) of 1 x 10[-4] to 1 x 10[-6] for CERCLA sites
(U S. EPA, 1990b). The results of the quantitative risk characterization for carcinogenic

chem cals are shown in Tables 5-5 and 5-6

For the current |and use scenario (i.e., continued nornal Base operations), the greatest |LCR
associated with chemcals in the surface soil at Q)2 is fromberylliumvia incidental ingestion
of soil (5.9 x 10[-6]). This is within the de minims level of 1 x 10[-4] to 1 x 10[-6] set by
the US. EPAin the NCP. In addition, the potential |ILCR associated with naturally occurring
berylliumin surface soils is 2.5 x 10[-6] in this area; therefore, the increased risk
associated with berylliumin surface soils at Q)2 is not considered significantly el evated when
conpared to background and is considered essentially equivalent to the risk associated with the
background | evel s. The next highest potential ILCRat OJ2 is associated with

bi s(2et hyl hexyl )phthal ate via incidental soil ingestion (1 10[-9]). For the current |and use
scenari o, there are no potential exposure pathways from subsurface soils or groundwater, as
stated earlier in this section

If OJ2 beconmes a residential area after Wllians AFB is closed, the greatest potential |ILCR
associated with residential exposure to the soil (surface and subsurface were eval uated toget her
as soil) is aresult of berylliumvia incidental ingestion of soil (1.2 x 10[-5]). Again, the
ILCR estinmated for berylliumis not significantly greater than that associated with naturally
occurring background concentrations of this netal (background ILCR =5.2 x 10[-6]), and the next
hi gher ILCR bis(2-ethylhexyl) phthalate via incidental soil ingestion (2 x 10[-9]), is bel ow
the de minims |evel

The potential for future devel opnent of production wells in the plume is small even after the
Base is closed. A future residential scenario has been eval uated to provide an upper-bound
estimate of potential risks associated with exposure to this groundwater. The greatest |ILCR (6
X 10[-5]) associated with this scenario is frombenzene in drinking water. The total ILCR
associ ated with domestic use of groundwater from QJ2 by a residential populationis 6 x 10[-5].
These potential risks would only exist if, after the Base is closed, a residential well is

conpl eted within the unrenedi ated plume at OJ2, a resident uses the groundwater at the levels
assuned for 30 years, and there are no institutional controls such as deed restrictions.

5.4.2 Noncarcinogenic Effects

Chem cal s that produce health effects other than cancer were evaluated in terns of their

rel ati ve hazard when conpared to acceptabl e exposure |evels. The H for exposure to
noncar ci nogens based on the ratio of the estinated daily intake to an acceptabl e daily exposure
is as foll ows:

H[i,p] = Oi,p]/RDI]
wher e
H [i,p] = Individual hazard index for exposure to constituent i through exposure pathway p

Di,p] = Daily intake via a specific pathway for constituent i (ng/kg-day) RFDi] = Reference
dose for exposure by the specific pathway for i (ng/kg-day).

The H does not define intake response relationships and its numerical val ue should not be



construed to be a direct estimate of risk. It is a nunerical nearness to acceptable limts of
exposure or the degree to which acceptabl e exposure |evels are exceeded. As this index
approaches unity, concern for the potential hazard of the constituent increases. Exceeding
unity does not initself inply a potential hazard; however, it does suggest that a given
situation be nore closely evaluated. The results of the quantitative risk characterization for
heal th risks other than cancer are shown in Tables 5-7 and 5-8. For the current |and use
scenario (i.e., continued nornmal Base operations), the highest potential H is associated with

cadmumvia incidental soil ingestion (5 x 10[-3]). The total soil H associated with current
land use is 6 x 10[-3]. Because this value does not exceed one, the risk to human health due to
non-car ci nogens in surface soil is not significant under a current |and use scenario. For the

current | and use scenario, there are no potential exposure pathways from subsurface soils or
groundwater, as stated earlier in this section

If OJ2 becones a residential area when Wllians AFB is closed, the highest H for soil is
cadmumvia incidental ingestion (1.1 x 10[-2]). The total soil H associated with future | and
use is 1.2 x 10[-2]. Because this value does not exceed one, the risk to human health due to
non-carcinogens in soils is not significant under a future | and use scenario.

The potential for future devel opnent of production wells in the plume is small even after the
Base is closed. A future residential scenario has been eval uated to provide an upper-bound
estimate of potential risks associated with exposure to this groundwater. The individual H's
associ ated with domestic use of groundwater from QU2 by a residential population are greater
than one for three chenmicals: naphthalene (1.8), antinony (1.8), and chromum (7.8). As
nentioned previously, the netals are not likely to be site-related; however, naphthal ene is not
naturally occurring. The total groundwater H associated with future land use is 12. Because
this val ue exceeds one, the risk to human health due to non-carcinogens in groundwater is

consi dered significant under a future | and use scenario. These potential risks would only exist
if, after the Base is closed, a residential well is conpleted within the unrenedi ated plunme at
QU 2, a resident uses the groundwater at the levels assunmed for 30 years, and there are no
institutional controls such as deed restrictions.

5.5 Environnental Eval uation

The purpose of the environnental assessnent portion of the baseline risk assessnent was to
evaluate if site-related contam nation woul d damage an environnental resource that is highly
inportant or irreplaceable (e.g. endangered species or sensitive habitat). Environnenta
assessnent objectives at OJ2 can be met by a qualitative evaluation of the potential for
exposure of critical receptors; however, a conprehensive environnental risk assessnent will be
perforned at Wllians AFB as part of future operable unit investigation and presented in the
conpr ehensi ve Base-wi de R results.

QJ 2 and the area around it is already highly disturbed due to nornal Base operations. After
Base closure this area will likely becone residential or possibly agricultural, with the
exception of the remedial action area, which will remain industrial. It is not expected to
revert back to natural habitat. The area around Wllians AFB is al so highly disturbed by

devel opnent and agriculture, therefore, there are no undi sturbed areas nearby with which to
conpare the species diversity at Q)2. QJ2 also does not provide any significant or unique
habi tats because it is devel oped. None of the endangered species in the Base area were found to
live at or near OJ 2, according to observations of Base personnel. This was expected due to the
lack of habitats or prey at Q)2 and confirned during a site inspection. It is possible that
sone endangered or threatened birds of prey may hunt at OJ2; however, the snall size and | ow
nunber of aninals in this area will preclude themfromobtaining nore than a small portion of
their diet fromQJ2. The environnental assessnent perforned as part of the future
conprehensi ve environnmental risk assessnent will address the potential for environnent receptors
to be inpacted by all of the identified sites at WIllians AFB

After the Base is closed, aninals such as reptiles and ground squirrels nmay be nore likely to
frequent QU 2. Exposure to chemcals in soil may occur via ingestion, inhalation of fugitive
dust, or ingestion of vegetation grown in the soil. For nonthreatened or nonendangered speci es,
individual risk is not generally considered. Risks to the population or community of
environnental receptors are evaluated instead. Due to the | ow concentrations of contam nants
detected in surface soils at Q)2 and its snall area, contact with surface soil is not

consi dered a significant exposure pathway for population risk. Sensitive species in the area



such as the peregrine falcon and Swai nson's hawk, should not spend a significant amount of tinme
at Q) 2. This observation will be confirmed during the conprehensive environnmental risk
assessnent previously nentioned.

If, inthe future, an irrigation well is conpleted in the contam nant plune, environnenta
receptors coul d be exposed to contam nated groundwater via ingestion of the water, crops
irrigated with this water, or ingestion by carnivores of snaller aninmals exposed to the water
(e.g., ingestion of water by a ground squirrel followed by ingestion of the squirrel by a hawk).
The primary chemcals present in the groundwater of OQJ2 are the fuel-related organi cs. These
conmpounds are highly volatile and will probably be lost to volatilization during irrigation

The other chemicals of potential concern in groundwater at OJ 2 have been detected at a | ower
frequency and at | ow concentrations. Eight of these other chemicals of potential concern appear
to be associated with field or |aboratory contam nation (phthal ate and napht hal ene conpounds) or
are naturally occurring (netals). There are no sensitive environnental receptors present at

QU 2. The endangered species of predatory hawks and eagles in the area could be exposed to
chemcals in groundwater via ingestion of snaller aninals that nay inhabit agricultural |and
(i.e., ground squirrels, mce). The contribution of prey fromone area is dependent on the size
of the affected area.

6.0 Description of Alternatives
Under CERCLA, a process has been established to devel op, screen, and eval uate appropriate
renmedi al alternatives. A wide range of cleanup options have been considered for the renediation
of QU 2.
The cl eanup options that renained following the prelimnary screening were assenbled into
appropriate renedial alternatives. These alternatives were devel oped based on site-specific
needs and eval uated using nine criteria developed by the U S. EPA to address CERCLA
requirenents. The evaluation criteria are used to determ ne the nost appropriate alternative. A
list of the nine criteria is provided bel ow.

Overall Protection of Human Health and the Environment

Conpl i ance wi th ARARs

Long- Term Ef f ecti veness and Per manence

Reduction of Toxicity, Mbility, or Vol ume

Short-Term Ef f ecti veness

| npl enentability

Cost

St at e Accept ance

Communi ty Accept ance.

After screening and evaluation of the initial alternatives, the follow ng four renedia
alternatives renai ned under consideration for groundwater and soils at QU 2:

Alternative A - No Action
Alternative B - Institutional Action and Cappi ng

Alternative C - Goundwater Extraction, Treatment with Air Stripping,
and Injection plus Soil Vapor Extraction with In Situ Biorenediation

Alternative D - Goundwater Extraction, Air Stripping andlnjection
plus On-Site Soil Incineration

Alternative A represents the baseline as required by CERCLA



6.1 Selection of Chemcals Requiring Treatnent

To eval uate groundwater, surface soil, and subsurface soil renedial technol ogies, the chenicals
of potential concern identified during the baseline risk assessnent were evaluated in the FS
Report for QU2 to determ ne which of themwould require treatnent to nmeet the action levels
presented in Appendi x A. The nethods for this evaluation are presented in the FS Report for QU2
and are summarized in Tables 6-1 and 6-2.

6.1.1 G oundwater

Data fromgroundwater nonitoring wells as well as nobdeling used to predict approximate |ocations
and flows fromextraction wells were used to estimate the influent concentration of each of the
chem cals of potential concern at an on site treatment unit. The results of the eval uation
process (perforned during the FS process) are summarized in Table 6-1. This table reports

chem cals of potential concern in groundwater and their detection frequency, mnmaxi mum detected
concentration, action |level, and average treatnent systemconcentrations. The results fromthe
eval uation show that only three chemi cals (benzene, naphthal ene, and tol uene) in groundwater
will require treatnent. These chemicals were carried forward through the FS process as the basis
for screening and selecting the groundwater treatnent technol ogies. TPH neasurenents were al so
included in the FS process as a hel pful indicator of overall fuel contami nation. No action

| evel has been established for TPH Rather, individual action levels were established for the
speci fic conponents that were detected and are anong the conpounds that conprise the class of
chemcals reported as TPH Al evaluations of the groundwater technol ogi es were based on the
effectiveness of renmediating the three specific contam nants. This approach i s considered
conservative because the treatnment alternatives considered are coincidentally effective for
treating all of the volatile conpounds detected

Al though only a limted nunber of chenmicals of potential concern were eval uated as needing
treatnent, nonitoring for all the chem cals of potential concern will continue throughout
remedi al design and renedial action. During the renedial investigation, there were detections
of four conpounds (antinony, bis[2-ethylhexyl]phthalate, chromium and nickel) in groundwater
that are suspected as erroneous detections. The evidence supporting these conclusions for each
of the conmpounds is presented bel ow, along with continued nonitoring activities.

Antinmony was detected in only a few delivery groups of sanples sent to the anal ytica

|l aboratory. The laboratory did report errors associated with the anal yses of antinony in
unrel ated sanples for other projects during the same period when the delivery groups from
WIlians AFB were anal yzed; however, the | aboratory was unable to identify any problemwith
results for antinony sanples fromWIIlians AFB. This unresolved issue warrants additiona
confirmatory sanpling

Bi s(2- et hyl hexyl ) pht hal ate was detected in early sanpling rounds; however, it ceased to be
detected after the use of Teflon[TM liners in plastic caps was instituted. Bis(2-ethylhexyl)
phthalate is present in the plastic cap material. It is reasonable to conclude that this

chem cal |eached into the sanples fromthe unlined caps used in the collection, shipnent, and
storage of the sanples

Nei t her anti nmony nor bis(2-ethyl hexyl)phthal ate are added to or naturally occur in jet fuels and
there is no reason to believe that they are site related. In addition, contract |aboratory
procedure (CLP) detection limts for these two chem cals exceed the action levels that were
ultimately established for these chem cals (Federal Mxi mum Contam nant Levels [MCL] to be
enacted in 1994 - see Appendix A Table A-3). Having a higher detection limt than an action
level results in difficulties with establishing a defensible treatnment requirement for the two

chemcals. Even if neither chem cal had been detected at the site, there would still be
difficulties in defending a no treatnent scenari o because the detection limt is still larger
than the action level. To accommobdate this dilema, this ROD selects that treatnent for these

two chemicals will be provided contingent on the results of confirmatory sanpling conducted
during the renedial design phase using appropriate specialized anal yses with | ower detection
limts. |If the average groundwater treatment system concentrations of these two chenmicals
exceed action |levels established in Appendix A USAF will select additional treatnent in an
Expl anation of Significant Differences. Such treatnment will be provided in addition to the
remedy selected in this ROD and will reduce concentrations for either or both of the chemcals
to bel ow the established action levels



Chrom um and ni ckel detected in several groundwater sanples are also likely to be erroneous.
Statistically, the data indicate that el evated chrom um and nickel results are associated with
wells installed by IT as opposed to wells installed by AV. For exanple, wells SS-01-W19 and
SS-01- W22, sanpled on the sane day in Decenber 1990, gave uncharacteristically elevated |evels
for chromumand nickel. Wells installed by IT share a common characteristic of stainless stee
wel | construction materials. The materials of construction for the well screens and riser
casings in those wells are #304 stainless steel. Chrom um and nickel are both alloyed in #304
stai nl ess steel

Nei t her chrom um nor nickel are added to or naturally occur in jet fuels and there is no reason
to believe that they are site related. The ROD selects that treatnment for these two chenicals
wi Il be provided contingent on the results of confirmatory sanpling conducted during the
renmedi al design phase. If the average groundwater treatnent systemconcentration of either of
these two chenicals exceed the | evels established in Appendix A then the USAF will sel ect
additional treatnent in an Explanation of Significant D fferences. Such treatnent will be
provided in addition to the renedy selected in this ROD and will reduce concentrations for
either or both of the chemcals to below the established action |evels.

6.1.2 Soil

An eval uation of potential chem cals of concern in surface soils indicates that no renedial
action is required to neet action levels (established in Appendix A) in the top one foot of

soil. For subsurface soil (between one foot in depth to twenty-five feet deep) only two

chem cal s (benzene and 1, 4di chl orobenzene) require renediation to neet action |levels. Benzene
and 1, 4di chl orobenzene were carried forward through the FS eval uati on process as the basis for
screeni ng and sel ecting the treatnent technol ogi es for subsurface soil. TPH neasurenents were
also in the FS process as a hel pful indicator of overall fuel contam nation. No action |eve

has been established for TPH Rather, individual action levels are established for the specific
conponents that were detected and are anong the conmpounds that conprise the class of chemcals
reported as TPH Al evaluations of the groundwater technol ogi es were based on the effectiveness
of renediating the two specific contam nants.

6.2 Alternative Description
Alternative A- No Action

The no-action alternative provides no renediati on and | eaves the free-phase product and

contam nated groundwat er unaffected. The no-action alternative for contam nated soils woul d not
alter site conditions; all areas having concentrati ons of contam nants exceedi ng action |levels
would remain as is. This alternative includes |ong-termnonitoring of both groundwater and soils
in order to detect changes in the contam nant levels in the designated areas to determine if
there have been reductions bel ow the action | evels due to natural degradati on of contam nants.
Moni toring woul d be through soil borings and sanpling at sel ected groundwater nonitoring wells
at QU 2. Reassessnent of site conditions would be performed every 5 years in accordance with
CERCLA Section 121(c).

This alternative does not reduce the potential human health risk posed by ingestion of
cont am nated groundwater fromthe upper aquifer beneath QU2 and nay increase the potential for
human exposure by increasing the long-termpotential for contam nation of the | ower aquifer

Al though the Iower aquifer is not currently contam nated, a connection between the aquifers may
lead to mgration of contamnants into the | ower aquifer east of QU 2. Base production wells,
whi ch are upgradi ent of the plunme, are not expected to becone contam nated based on fate and
transport nodeling. Dispersion of the free-phase and contam nated shal | ow groundwat er pl unes
nmay i npact the | ower aquifer east of QU 2 because the upper and | ower aquifers nay become
connected due to the dissipation of the confining layer. Future |and use such as residential
housi ng on Base property follow ng decomm ssioning could result in an increase in potential
human heal th exposure due to the use of contami nated groundwater fromthe upper aquifer or from
the use of the |ower aquifer that may becone contaminated in the long term

This alternative would al so not control exposure to the contam nated soil or reduce the
potential human health risk associated with this exposure. Mgration of the contam nants from
soil to groundwater via infiltration should not adversely affect groundwater or surface water
qual ity because of the dry weather conditions (evaporation exceeds precipitation) at QU 2.



Mgration via surface water runoff is not anticipated because benzene was not detected in
surface soils. Renedial response objectives nay eventually be nmet due to natural contani nant
attenuation processes; however, the presence of significant volunes of contam nated soil bel ow
the upper 25-foot soil layer poses a |ong-termsource of contam nants that woul d be incl uded
in any assessnent of potential natural contam nant attenuation

The residual risk, therefore, at the conpletion of this alternative could be equal to or greater
than the current risk for the future | and use scenarios used in the baseline risk assessment.

The estimated present worth cost is $1.6 nmillion based on $78,000 in capital and $314,000 in
yearly operation and nai ntenance (O8&\) costs over a period of 30 years. Tine to inplenent this
alternative is less than one nonth. The costs relate primarily to nonitoring.

Alternative B: Institutional Actions and Capping

Institutional actions would include deed restrictions on potential transfers of affected Base
property for future land use and restrictions on construction of new water wells. This
alternative would al so include periodic nonitoring of existing groundwater wells. This
alternative would also install a concrete barrier over the four areas of contam nated soil at
QU2 (76,000 square feet), thus limting exposure by potential receptors. There woul d be deed
restrictions on land use, and signs woul d be placed as additional institutional neasures warning
the community of potential dangers. Reviews would be perforned every 5 years as required by
CERCLA Section 121(c) as long as contam nati on renai ns

This alternative will provide a neans of protecting the public from exposure to contam nated
groundwat er by restricting use of the aquifers. Institutional actions have a limted

ef fectiveness, however, particularly for the long termbecause restrictions on |and use or well
installation can be circunvented or not be enforced over tinme. It will not protect the

envi ronnent because the contam nants will spread and additional portions of the aquifer may,

wi t hout treatnment, becone unusable for drinking water. Because there is no discharge of
groundwater to surface water, environnental inpact will be limted. It is possible that natura
attenuation will ultimately result in groundwater quality that neets action |evels.

This alternative would provide a barrier agai nst exposure to surface and subsurface soils and
would limt the potential for excavation or other soil disturbance activities that could result
in receptors contacting subsurface soils. This alternative would provide | ong-termprotection
if the concrete cap is nmaintained periodically and if neans are taken to avoi d danage or renova
of capping. Because the contam nation would not be renoved or treated, there would be
continuing potential liability that exposure to contam nated soil could occur

The residual risk after inplenmenting this alternative would be equivalent to the risks estinated
under the current |and use scenario used in the baseline risk assessnent.

The estimated present worth cost is $2.3 nmillion, based on capital costs of $0.731 mllion and
annual O&M costs of $0.314 million over a period of 30 years. Tine to inplenent this alternative
is less than six months.

Alternative C Goundwater Extraction, Air Stripping, and Injection plus Soil Vapor Extraction
with In Situ Biorenediation

This alternative would consist of the follow ng conponents:

. Fr ee- phase product and groundwater will be extracted using an estinated series of up
to 2 horizontal or 16 vertical extraction wells. The exact nunber, type, and
location of wells will be determ ned during the renedial design phase as a result of
aqui fer tests conducted after well installations. There is approximately 0.65 to
1.4 mllion gallons of free-phase product floating on top of the aquifer. Tota
fluids punping will be conducted at estinated flow rates between 30 and 60 gpm from
the shal l ow aquifer using the extraction wells to maintain hydraulic control of the
plume and to reduce contam nant concentrations. There is approximately 170 mllion
gal | ons of groundwater contami nated wi th benzene above the drinking water action
| evel of 0.005 ng/L.



Fluids extracted fromthe ground will be passed through an oil/water separator in
order to capture all free-phase product prior to treatnent of the water. Free-phase
product will either be reused by an approved vendor or disposed of at an authorized
offsite disposal facility.

Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, acid treatnent, etc.) to
renmove solids that may potentially interfere with the treatnment for contam nants.
The specific systemspecifications will be devel oped fromtreatability studies
conducted during the renedi al design phase, if required

Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, ion exchange, etc.) to
reduce the concentration of nmetals to action levels identified in Chapter 6.0 and
Appendi x A of this docunment. Section 6.1.1 provides details for including this
treatnment contingency. The detection of certain netals during the renedial
investigation nay have been erroneous and additional sanpling during the renedi a
desi gn phase will confirmor elimnate the need for this treatnent. Treatnent
system specifications will be devel oped fromtreatability studies conducted during
the remedi al design phase, if this treatnent is required

Treatnent of the extracted groundwater will be provided by twin air stripping
colums in series to reduce volatile contam nant concentrations to action |evels
identified in Section 6 and Appendix A of this docunent. Contam nant concentrations
in groundwater requiring treatnment are identified in Chapter 6.0 and Appendi x A
Treatnent will achieve greater than 99 percent renoval of volatile contam nants.

The colums will be 2.5 feet in diameter with 18 feet of packing each and 500 cfm of
air flow each

Posttreatnent, as needed, of the extracted groundwater will be conducted (e.g.

I'i qui d- phase carbon adsorption) to reduce sem -volatile organic concentrations to
cleanup levels identified in Chapter 6.0 and Appendi x A of this docunment. Section
6.1.1 provides details for including this treatment contingency. The detection of
certain phthal ate conpounds during the renedial investigation nay have been
erroneous and additional sanpling during the renedi al design phase will confirmor
elimnate the need for this treatnent. Treatnent systemspecifications will be
devel oped fromtreatability studies conducted during the renedial design phase, if
this treatment is required

Treated groundwater will either be injected back into the shallow aquifer to assist
in maintaining hydraulic control and to avoid depletion of the aquifer or will be

di scharged to the Base wastewater treatnent plant. A nunber of factors will be
evaluated to yield a decision by Parties to the FFA to inject treated groundwater
back into the aquifer and/or to discharge the treated groundwater into the Base
sanitary sewer for beneficial use on the Base golf course. These factors include
but are not limted to the following: (1) the results of aquifer neasurenents nade
during a given renediation period; (2) the ability of injection wells to accommpdate
the extraction rate; and (3) identified need for irrigation of the Base golf course.
Based on current estimates, four injection wells are planned. Their exact nunber
type, and location will be determ ned during the renedi al design phase

Soil treatnent of the first 25 feet of soil (54,000 cubic yards) using bioenhanced
SVE wi Il be provided. Vapor-phase nutrients will be introduced to enhance

bi odegradati on of soil contami nants. Qher biological enhancenents (introduction of
aerobi ¢ m crobes, anaerobic mcrobes, aerophilic mcrobes, |iquid-phase nutrients,
enzynes, and etc.) may be used if appropriate treatability studies or equival ent
data are reviewed and indicate that significant renedial benefits would be accrued

SVE wi Il be inplenented using approxi mately 64 extraction wells, 32 passive vent
well's, a vacuum systemto renove 500 cfmof air fromwells, and a nutrient addition
system Contam nant concentrations in soil requiring treatnent are identified in
Chapter 6.0 and Appendi x A Bi oenhanced SVE will achieve greater than 94 percent
reduction of benzene, and 64 percent reduction of 1,4-dichlorobenzene. The exact



nunber of wells will be determ ned during renedial design

. Treatnent of SVE and air stripping emssions will be provided using fune
incineration to neet anbient air quality and destruction and capture requirenents.
Treatnent will achieve greater than 99 percent reduction of benzene,

1, 4-di chl or obenzene, naphthal ene, and toluene. In the event that the funme

i ncinerator cannot technically achieve an acceptable em ssion |evel of |ess than
three pounds per day of organic vapors, then a vapor-phase carbon adsorption unit
will be installed and used instead of the fume incinerator. Process details for
these alternative air em ssion treatnent systens include

- Air stripping abatement by carbon - each stripping colum woul d have
dual - bed, series adsorbers each containing 2,000 pounds of carbon with
carbon usage at 300 pounds/day

- Air stripping abatement by funme incineration - unit would be rated at 1.2
mllion BTUhr, 1,000 cfm with fuel usage at 33.6 mllion BTU day

- SVE abat enent by carbon - SVE system woul d have 2 dual bed systens with
each bed containing 11,000 pounds and using 6,800 pounds of carbon per day
inthe first year, 1,500 pounds per day in the second year, and 1, 200
pounds per day in the third year

- SVE abat ement by funme incineration - unit would be rated at 0.6 mllion
BTU hr, 500 cfm with fuel usage at 11 mllion BTUday in the first year
5.5 mllion BTUWday for the second and third years.

. Institutional activities will be taken to inpose restrictions on installation of new
wells and limting soil excavation to 10 feet in depth at the ST-12 site

Figure 6-1 presents a conceptual schematic of the treatnent systemdepicting a vertica
extraction well for representative purposes. Mnitoring of the treatment system (including but
not limted to all chemicals of potential concern) will be conducted and additional treatnent
capacity will be added if contam nants not now believed to need treatnment are detected at |evels
above established action levels. The specific conpliance nonitoring procedures will be

devel oped during the renedi al design phase by the USAF and regul atory agencies to identify and
trigger the need for any additional treatnent. Monitoring of both the groundwater and soi

remedi ations will be performed to ensure that the contam nated zones are being renedi at ed.

This alternative would also include the institutional actions of inmposing restrictions on
installation of newwells and limting soil excavation to 10 feet in depth

A pilot denonstration test has been initiated to determ ne the effectiveness and
inplenentability of horizontal wells and a treatability test initiated to determ ne the
ef fectiveness of anaerobic degradation of the contam nants.

More testing nmay be required for the em ssion abatenent and the biorenediation portions of this
alternative.

Because of the volune of free-phase product and contam nated groundwater that may renmain after 5
years, a reevaluation would be perforned at five year intervals in accordance with CERCLA
Section 121(c).

This alternative would substantially reduce the potential threat to hunman heal th posed by
exposure to contam nated groundwater at OJ- 2 by reducing | evels of the chem cals of

potential concern in the groundwater. |t would also prevent further environnmental degradation
by arresting the spread of contam nants through the shallow aquifer and minimzing any potentia
inpact to the |ower aquifer.

SVE with in situ biorenediation woul d reduce the levels of the chem cals of potential concern in
the 25 feet of soil, thus reducing the potential for hunman exposure and risk associated with
exposure to contam nated surface and subsurface soil. The concentration of the chem cals of



potential concern will neet action |evels.

The residual risks for both groundwater and soil, as a result of this alternative, will pose a
H of less than one and an ILCR within the target range 10[-4] to 10[-6], which will neet action
level s as specified in Appendi x A

Estinmated present worth costs range from$7.9 to $21.1 mllion. Initial capital costs range from
$3.5 to $5.4 nillion, and annual &M costs range from$0.6 to $8.0 mllion. Costs are based on
operating periods of 30 years for groundwater renedi ation and 3 years for soil renediation
Differences in costs are due to variations in the extraction technology (vertical or horizonta
well's) and air pollution control technol ogy (vapor-phase carbon adsorption or funme incineration)
that would be enployed. Estimated tine to inplenment this alternative is approxinately 18 to 24
nmonths. Details of these cost estinates are provided in the Q)2 FS Report.

Alternative D Goundwater Extraction, Air Stripping and Injection plus On-Site Soi
Incineration This alternative would consist of the foll owing conponents:

. Fr ee- phase product and groundwater will be extracted using an estinated series of up
to 2 horizontal or 16 vertical extraction wells. The exact nunber, type, and
location of wells will be determ ned during the renedial design phase as a result of
aqui fer tests conducted after well installations. There is approximately 0.65 to
1.4 mllion gallons of free-phase product floating on top of the aquifer. Tota
fluids punping will be conducted at estinated flow rates between 30 and 60 gpm from
the shall ow aquifer using the extraction wells to nmaintain hydraulic control of the
plume and to reduce contam nant concentrations. There is approximately 170 mllion
gal | ons of groundwater contami nated wi th benzene above the drinking water action
| evel of 0.005 ng/L.

. Fluids extracted fromthe ground will be passed through an oil/water separator in
order to capture all free-phase product prior to treatnent of the water. Free-phase
product will either be reused by an approved vendor or disposed of at an authorized
offsite disposal facility.

. Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, acid treatnent, etc.) to
renmove solids that may potentially interfere with the treatnment for contam nants.
The specific systemspecifications will be devel oped fromtreatability studies
conducted during the renedi al design phase, if required

. Pretreatnent, as needed, of the extracted groundwater will be conducted (e.g.
precipitation, flocculation, clarification, filtration, ion exchange, etc.) to
reduce the concentration of metals to action levels identified in Chapter 6.0 and
Appendi x A of this docunment. Section 6.1.1 provides details for including this
treatnment contingency. The detection of certain netals during the renedial
investigation nay have been erroneous and additional sanpling during the renedi a
desi gn phase will confirmor elimnate the need for this treatnent. Treatnent
system specifications will be developed fromtreatability studies conducted during
the remedi al design phase, if this treatnent is required

. Treatnment of the extracted groundwater will be provided by twin air stripping
colums in series to reduce volatile contam nant concentrations to action |evels
identified in Section 6 and Appendix A of this docunent. Contam nant concentrations
in groundwater requiring treatnment are identified in Chapter 6.0 and Appendi x A
Treatnent will achieve greater than 99 percent renoval of volatile contam nants.

The colums will be 2.5 feet in diameter with 18 feet of packing each and 500 cfm of
air flow each

. Posttreatnent, as needed, of the extracted groundwater will be conducted (e.g.
I'i qui d- phase carbon adsorption) to reduce sem -volatile organic concentrations to
cleanup levels identified in Chapter 6.0 and Appendi x A of this docunment. Section
6.1.1 provides details for including this treatnent contingency. The detection of
certain phthal ate conpounds during the renedial investigation nay have been
erroneous and additional sanpling during the renedi al design phase will confirmor



elimnate the need for this treatnent. Treatnent systemspecifications will be
devel oped fromtreatability studies conducted during the renedi al design phase, if
this treatment is required

. Treated groundwater will either be injected back into the shallow aquifer to assist
in maintaining hydraulic control and to avoid depletion of the aquifer or will be
di scharged to the Base wastewater treatnent plant for beneficial use on the Base
golf course. A nunmber of factors will be evaluated to yield a decision by Parties
to the FFA to inject treated groundwater back into the aquifer and/or to discharge
the treated groundwater into the Base sanitary sewer for beneficial use on the Base
golf course. These factors include, but are not limted to the following: (1) the
results of aquifer measurenents nmade during a given renedi ati on period; (2)the
ability of injection wells to accommbdate the extraction rate; and (3)identified
need for irrigation of the Base golf course. Based on current estinates, four
injection wells are planned. Their exact nunber, type, and location will be
determ ned during the renedi al design phase.

. Treatnent of air stripping emssions will be provided using fune incineration to
neet anbient air quality and destruction and capture requirenents. Treatnent wll
achi eve greater 99 percent reduction of benzene, 1, 4-dichlorobenzene, naphthal ene
and toluene. In the event that the funme incinerator cannot technically achieve an
acceptabl e em ssion | evel of |less than three pounds per day of organi c vapors, then
a vapor - phase carbon adsorption unit will be installed and used instead of the fune
incinerator. Process details for these alternative air emission treatnent systens
i ncl ude:

- Air stripping abatenment by carbon - each stripping colum would have
dual - bed, series adsorbers each containing 2,000 pounds of carbon with
carbon usage at 300 pounds/day

- Air stripping abatement by fume incineration - unit would be rated at 1.2
mllion BTUhr, 1,000 cfm with fuel usage at 33.6 mllion BTU day.

. Soil to a depth of 25 feet will be excavated and thernally treated in a
transportable direct-fired rotary kiln. Contam nated soil constitutes 54,000 cubic
yards in place (67,000 cubic yards when excavated). It will be necessary to

excavate an additional 79,000 cubic yards of clean soil to achieve a 1.0 to 1.5

sl ope on the sides of the excavation. The transportable rotary kiln will have a
feed rate of 10 tons per hour and will consurme 200 to 500gal | ons of fuel per day to
renove organi ¢ contam nants. Contam nant concentrations in soil requiring treatnent
are listed in Table 6-2. Treatnent will achieve greater than 99 percent reduction in
contam nant | evel s.

. Institutional activities will be taken to inpose restrictions on installation of new
wells and limting soil excavation to 10 feet in depth at the ST-12 site

Figure 6-2 presents a conceptual schematic of the treatnent systemdepicting a vertica
extraction well for representative purposes. A transportable thermal treatnent systemwoul d be
used. Before initiating treatnent of the soil, a test burn would be perforned to denonstrate
that air pollution control permt limtations are being net. Muitoring of the treatnent system
(including but not limted to all chemcals of potential concern) will be conducted and
additional treatnent capacity will be added if contam nants not now believed to need treatnent
are detected at | evels above established action levels. The specific conpliance nonitoring
procedures will be devel oped during the renedial design phase by the USAF and regul atory
agencies to identify and trigger the need for any additional treatnent.

Moni toring of both the groundwater and soil renediati ons would be performed to ensure that the
contam nated zones are being renedi at ed

This alternative would also include the institutional actions of inmposing restrictions on
installation of newwells and limting soil excavation to 10 feet.

A pilot denonstration test has been initiated to determ ne the effectiveness and



inplenentability of horizontal wells. Mre testing nay be required for the em ssion abatenent
portion of this alternative

Because of the volune of free-phase product and contam nated groundwater that may renmain after 5
years, a reevaluation would be perforned at five year intervals in accordance with CERCLA
Section 121(c).

This alternative would substantially reduce the potential threat to hunman heal th posed by
exposure to contam nated groundwater at OJ 2 by reducing | evels of the chem cals of potential
concern in the groundwater. |t would also prevent further environnmental degradation by
arresting the spread of contami nants through the shallow aquifer and m nim zing any potenti al
inpact to the |ower aquifer.

This alternative protects human health and the environment by providing a | ong-term pernanent
reduction in surface and subsurface soil contam nation through renoval and incineration of
contam nated surface and subsurface soils. This would essentially elimnate organic contam nants
in the 25 foot soil layer in Q)2 and avoid any potential future exposure

The residual risks for both groundwater and soil, as a result of this alternative, will pose a
H of less than one and an ILCR within the target range 10[-4] to 10[-6], which will neet action
level s as specified in Appendi x A

Esti mated present worth costs range from$20.8 to $24.3 nmillion. Initial capital costs range
from$16.8 to $18.5 mllion, and annual Q&M costs range from$0.4 to $0.6 mllion. Costs are
based on operating periods of 30 years for groundwater renedi ation and | ess than one year for
soil renmediation. Differences in costs are due to variations in the extraction technol ogy
(vertical or horizontal wells) and air pollution control technology (vapor-phase carbon
adsorption or fune incineration) that would be enpl oyed. Estinated tinme to inplenent this
alternative is approximately 24 to 36 nonths. Details of these cost estinmates are provided in
the QU2 FS Report.

7.0 Conparative Analysis of Aternatives

The final phase in the evaluation of renedial alternatives involved a conparison of the various
al ternatives against each other. The advantages and di sadvant ages of each alternative are
reviewed relative to each of the nine U S. EPA evaluation criteria used in the previous detail ed
anal yses. Table 7-1 summari zes the eval uati on process. For each criterion discussed bel ow, the
apparent best alternative is identified first.

7.1 COverall Protection of Human Heal th and the Environnent

Alternatives C and D provi de adequate protection for human health and the environnent by
reduci ng the volune of contaminants in both groundwater and surface and subsurface soil
Alternatives A and B do not provide long-termprotection of hunman health and the environnent
because neither woul d reduce the contamination in either medi umnor prevent mgration of
contamination within the nedia. By instituting site access controls, Aternative B does provide
greater protection than Alternative A because Alternative A provides no treatnent or controls

7.2 Conpliance with ARARs

ARARs for OJ 2 are presented in Appendix A Aternatives C and D would conply with

| ocation-specific and action-specific ARARs as well as chem cal -specific ARARs for the chenicals
of potential concern after sufficient treatnent tinme has el apsed. Alternative B would not neet
ARARs for the chemi cals of potential concern because there would be no renediation of either
surface and subsurface soil or groundwater. An ARARs analysis is not required for Alternative
A, a no action alternative

7.3 Long-Term Ef fecti veness and Per nanence

Alternatives C and D woul d achi eve the highest degree of long-termeffectiveness because

chem cals of potential concern would be renoved fromthe surface and subsurface soil and
groundwat er and destroyed by thernal oxidation or biodegradation, either on site as part of the
remedi ation effort, or off site through use of recovered hydrocarbons from groundwater as fuel



Alternatives A and B do not provide |long-termprotection of hunman health and the environnent
because neither woul d reduce the contam nation in either groundwater or soil nor prevent
mgration of contamnation within the nedia. By instituting site access controls, Aternative B
does provide greater protection than Alternative A because Alternative A provides no treatnent

or controls. Aternative B would not reduce contamnants at Q)2 and would rely solely on a cap
and institutional controls to prevent exposure by blocking a pathway to receptors. A concrete
cap, although a relatively pernanent neans of preventing exposure to surface and subsurface soi
by workers and the general public if properly installed and nmaintai ned, would not be as reliable
in the long termas renoving the contam nants

Long-t erm nanagenent and nonitoring of OJ 2 would be conparable for Alternatives C and D
Operation of the groundwater extraction and treatnment systemwould be required for at |east 30
years in either instance. Monitoring conbined with institutional actions would al so be necessary
to prevent use of groundwater in the area prior to achieving cleanup goals. The reliability of
the groundwater renediation for both alternatives is the sane because the sane technol ogi es
woul d be enpl oyed for the sane durati on. Reducing the |level of contaminants in groundwater to
action levels throughout the shallow aquifer will depend on the rate of rel ease/di ssol uti on of
contam nants fromthe soil matrix that is currently saturated with the free-phase hydrocarbon
layer for either Alternative Cor D. Review of either alternative would be necessary at 5-year
intervals to reassess the effectiveness and determne a projected tine to conplete renedi ation

7.4 Reduction of Toxicity, Mbility, or Volune Through Treat nment

Alternatives C and D would reduce the toxicity, nobility, and volune of contami nation in both
groundwat er and surface and subsurface soil versus Aternatives A and B, which would not. For
groundwat er, the reduction in contam nant nass through thermal destruction or adsorption and the
reduction in volune of contam nated nedia through extraction would be the same for Alternatives
C and D because the sane technol ogi es woul d be enpl oyed for the sanme duration. Increasing the
rate at which groundwater could be extracted could reduce the duration for either alternative

Al ternative D, which uses thernal treatnment for surface and subsurface soil, would achieve a
greater reduction in contam nant nass than Alternative C, using SVE with biorenediation, because
the thernmal treatnent is nore effective in renmoving nonvol atil e organics processing of excavated
soils is often nore reliable than in situ techniques. Both these alternatives would achi eve the
same reduction in volune of surface and subsurface soil contam nated above action |evels.

Neither Alternatives A nor B acconplish a reduction in toxicity, nobility, or volume of

contam nants because neither treat the nedia.

7.5 Short-Term Effectiveness

Alternative B can be inplenmented in the shortest time and technically, therefore, provides the
best short-termeffectiveness. Wth respect to soils, Alternatives C and D have conparable tinme
periods of approximately 1.5 to 3 years for inplenentation. The actual on-site treatnent tine
for Alternative D, thermal treatment, nay be shorter than the tinme for Alternative C which
woul d use a bi oenhanced SVE system to reduce surface and subsurface soil contamnation to
heal t h-based soil action levels. Both alternatives will be in conpliance with state and county
air pollution control regulations. The incineration of vapor fromsoil is not required to

neet all substantive requirenents of the Resource Conservation and Recovery Act (RCRA) for an

i nci nerator because the vapor-phase volatiles do not neet the definition of a RCRA hazardous
waste. The substantive RCRA incinerator requirenents will apply for the on-site incineration of
soil that nmeets the RCRA definition of a hazardous waste. This additional requirement will nost
likely lengthen the tine required to nmeet all requirenents. The total tine required to

nobi lize, install, and obtain approvals for Alternative Dis expected to be |onger but would be
of fset by the | onger operational period for Alternative C. Wth respect to groundwater

contam nation, Alternatives Cand Dwill take the sane anmount of tinme to inplenent.

For Alternative B, dust and volatile organic emi ssions during cap installation would be m ninal
because no nmj or disturbance of the contam nated surface and subsurface soil would be

antici pated; however, if such disturbance did occur, preventative nmeasures woul d be taken to
mnimze fugitive dust emssions. Aternative C using bioenhanced SVE, woul d pose sonewhat

hi gher risks to workers due to boring in contami nated soil and a minor potential risk during
operation due to tenporary volatile emssions if the fune incineration systemor carbon
adsorption systemmal functions. Aternative D would involve major excavation that could rel ease
contam nants and would require controls to mnimze exposure to workers and Base personnel



Alternative D, thernmal treatnent, has the potential, although considered to be very |ow, of

rel easing contam nants fromthe stack if inconplete conbustion occurs. Incineration also would
pose a greater risk to workers than SVE and in situ biorenmedi ati on because of the conplexity,
nechani cal conponents, high tenperatures of the incinerator system the storage and handling of
liquid or gaseous auxiliary fuel, and the physical hazards associated wi th excavation
activities. There would be a minor risk related to groundwater renedi ation for Alternatives C
and D due to the potential tenporary release of volatiles if the fume incinerator or the
vapor - phase carbon adsorption systemon the air stripper exhaust nal functi oned, and due to
potential fire or explosion related to storage and handling of recovered hydrocarbons or fue
for the fume incinerator.

7.6 Inplementability
Alternative A would require no inplenmentation because it is the no-action alternative

Alternative B woul d be the nost easily inplenented because desi gn and pl acement of concrete caps
is a normal construction nethod. The caps could be expanded if additional site nonitoring data
indicated the need. Periodic naintenance would be mninal for concrete capping at OJ 2.

Alternatives C and D are conparable in terns of inplenentability and the groundwater renediation
conmponent of each is the same. The technical feasibility of installing a successfu
extraction/injection well network and treatnent systemis rated noderate because there are no
known site or waste characteristics that represent significant problens for the proposed
technol ogi es. The presence of certain mneral or organic constituents in the groundwater could
require either conditioning of the groundwater prior to air stripping or use of an air stripper
configuration that is nore tolerant to fouling. Specific localized geol ogic conditions could

al so affect the design and operation of the SVE system Additional groundwater conposition data
and geol ogi ¢ data woul d be necessary to verify specific detail ed design requirenents that would
ensure reliable operation. The equipnment and materials for the extraction and treatnent systens
are commercially available. Horizontal wells could present sone technical difficulties, as noted
in Section 3.0 of the Q)2 FS Report. The technology that is recommended after the groundwater
is extracted is a conmercially available technology. Only linited treatability or pilot testing
appears to be required to inplenment the groundwater conponents of Alternatives Cor D as noted
above. Treatability or pilot test results fromextraction nmethods using vertical and horizonta
wells will aid in designing the nost cost-effective extraction system Such a treatability study
is already under way at the site. The issues that could affect successful inplenentation of the
surface and subsurface soil renediati on conponent of Alternatives Cand D are simlar. Both
alternatives will require space for construction and operation of installed systens. Alternative
D woul d be nore conplex than Alternative C due to excavation and soil handling. Additionally,
excavation required in Alternate D would delay the installation of the groundwater treatnent
system and woul d delay the extraction of the free product. Treatability or pilot testing would
be beneficial to optimze the SVE and in situ biorenediation systemfor Aternative C. The

equi pnent, nmaterials, and other resources for both these alternatives are available, although
the SVE and in situ biorenmedi ati on system conponents for Aternative C would be | ess specialized
than those for Alternative D. Alternative D woul d have the nost conpl ex operationa

requi renents, including considerable |abor for material handling and incinerator operation and
nmai ntenance and utilities, particularly fuel; however, incineration offers the opportunity to
treat recovered hydrocarbons and avoid off-site shipnent to a reclainer or other user
Alternative Dcould require treatability testing to verify processing requirenents.

7.7 Cost

Table 7-2 summari zes the estimated capital, O&M cost, and present worth cost for each of the
four alternatives. The present worth ranges from$1.6 to $24.3 mllion. Present worth costs
for the groundwater renedi ati on conponent range from31 to 83 percent of the total

Alternative B would have a present worth of $2.3 million, which is approximately $0.7 nillion
hi gher than Alternative A the no-action alternative, due to the cap construction cost. Both
alternatives would require | ong-termgroundwater and periodic surface and subsurface soil
nonitoring. Goundwater nmonitoring would be the major cost elenent. Both Alternatives A and B
woul d be | ess expensive than Alternative C, the next highest cost alternative; however

potential future cost inpacts associated with |oss of aquifer use in the area and restrictions
on land use if chosen would greatly increase the Alternative A and B costs. Estinates of



aqui fer and | and use cost inpacts are not within the scope of this investigation

Al ternative C would cost considerably less ($7.9 to $21.1 versus $20.8 to $24.3 nillion) than
Alternative D due to the relatively high processing (unit) cost for soils in an on-site
incinerator. The cost for groundwater renediation would be the sane ($6.4 to $9.9 nillion) for
both alternatives. Capital cost for the extraction/injection well systens and treatnent system
woul d represent approxi mately 29 to 52 percent of the estinmated present worth for the
groundwat er renedi ati on conponent. The range of costs and percentages are due to the variations
in cost for vertical and horizontal extraction wells and the cost for fune incineration and
vapor - phase carbon adsorption

A cost conparison of the two air pollution abatenent nethods for both soil and groundwater
treat nment showed the follow ng

. Vapor - phase carbon adsorpti on O&M costs were hi gher than fune incineration O%M costs
for both soil and groundwater treatnents

. Vapor - phase carbon adsorption capital costs were higher than fune incineration
capital costs for soil treatnment, but |lower than fune incineration for groundwater
treatnent. Specifically:

- &M costs for carbon are 60% hi gher than fune incineration for groundwater
- &M costs for carbon are 300% hi gher than fune incineration for soi

- Capital costs for fune incineration are 3% hi gher than carbon for
gr oundwat er

- Capital costs for carbon are 42% hi gher than funme incineration for soil
Table 7-2 presents a summary of renedi ation alternative cost estinmates

The cost for excavation and incineration for Alternative D would be approxi mately proportiona

to the surface and subsurface soil volume. On the other hand, the cost sensitivity of
Alternative C does not relate directly to surface and subsurface soil vol ume because nost of the
cost is fixed at the tinme of installation. Unit costs for Alternative D are nore uncertain than
those for Alternative C. Reported cost experience on other simlar projects indicates that the
unit cost for thermal treatnment could range from50 percent. A noderate change in the area over
whi ch surface and subsurface soil nust be treated would greatly affect the total cost of
Alternative D while noderately affecting the cost for Alternative C. These factors would be of
inportance for possible large variations in surface and subsurface soil treatnent vol unes.

7.8 State Acceptance

U S. EPA Region I X, ADWR, and ADEQ have been involved in the technical reviewof the Q)2 FS and
t he devel opnent of the proposed plan and ROD. The U S. EPA and the State agree with the
selected alternative as presented in this decision docunent.

7.9 Comunity Acceptance

Community reaction to the selected remedial action has been positive. During the public coment
period, several comment letters were received. The coments, along w th questions raised during
the public neeting, prinarily addressed cleanup extent and nethods. The conmmunity seenmed nost
concer ned about :

. The use of biorenediation to renmediate the soils
. Limting soil cleanup to 25 feet
. The selection or elimnation of certain technol ogi es or processes

. The extraction process to be enployed for groundwater renoval fromthe aquifer



. The role that the public will play in the renmedial action process.

The Responsi veness Summary (Chapter 10.0) provides a thorough review of the public coments
recei ved on the Proposed Plan and the Feasibility Study, and on the USAF' s responses to the
comment s received

8.0 The Sel ected Renedy

The sel ected overall renedy for this RODis Alternative C. The specific conponents of the
alternative were presented in Section 6.2. It nmeets all nine evaluation criteria, as shown in
Table 7-1. Details of the selected remedy will be finalized during the renedi al desi gn phase

The selected remedy will provide the greatest |evel of effectiveness that is technically and
economically feasible. The criterion of protection of human health and the environnent is
appropriately balanced with both effectiveness and technical/economc feasibility. Appendix B
contains the prelimnary estinmates of capital costs and O8M costs of the sel ected renedy
(Alternative Q. Final cost estimates may vary fromthe estinmates presented due to changes that
may occur as a result of treatability tests and differences between assuned and actua
environnental factors at the tinme of renedial action design and construction. These data, in
general, will result in nodifications during the engineering design process. The hydraulic
gradi ent control system and system performance eval uation and schedule will be devel oped during
the remedi al design process.

Residual risk fromthis selected alternative, although qualitatively addressed in this RODin
Sections 6.0 and 7.0, will be addressed quantitatively during the conprehensive baseline risk
assessnent for the entire Base to be presented in the Base-wide RI/FS reports and the RCD.

Several contingency issues are associated with this selected alternative. These are broken into
i ssues dealing with the groundwater portion of this alternative and i ssues dealing with the soi
portion of this alternative. The follow ng sections address these contingenci es.

8.1 G oundwater Renediation

The selected alternative will renove free-phase product and contam nated groundwater via
extraction wells, treat the groundwater via air stripping to reduce concentrations of chemcals
of potential concern to below action | evels established in Appendix A Table A-3, and inject
treated groundwater back into the aquifer through injection wells and/or discharge it to the
Base sanitary sewer for beneficial use on the Base golf course. Figure 6-1 shows the conceptua
schematic of this process. The decision-naking process to determ ne specific contingencies is
speci fi ed bel ow.

8.1.2.3 Em ssion Abatenent

The selected renedy will control em ssions fromthe stripping colum with fune incineration
However, the selected renedy calls for the contingent use of vapor-phase carbon adsorption to
control emssions in the event that the fume incinerator cannot technically achieve an
acceptabl e em ssion | evel of |less than three pounds per day of organic vapors. Figure 8-1
depicts this decision point. In the event that vapor-phase carbon adsorption is used, design
considerations will be based on data collected during the pilot denbnstration. This data
includes &M requirenents, |oading rates, untreated vapor concentrations, and stack em ssions

8.1.2.4 Posttreatnent

Posttreatnent of groundwater after air stripping to renove senmivolatile contamnants is not

pl anned; however, sanpling will be conducted during the renedial design phase to ascertain the
need for posttreatnment. As detailed in Section 6.1.1, the need to provide posttreatnent for
pht hal at e conmpounds i s questionabl e because the results of prior sanpling may be erroneous or
inconclusive. Specific sanpling will be conducted during pilot studies to confirmthe
concentrations of this potential contamnant. Figure 8-1 is a flow di agram showi ng these

deci sions points in the process.

8.1.2.5 Injection



The selected renedy calls for treated groundwater to be injected into a series of wells or, with
the concurrence of the Parties to the FFA discharged into the Base's sanitary sewer for
beneficial use on the Base golf course. A nunber of factors will require evaluation in the event
that discharge to the sewer is proposed for all or a portion of the treated water for a stated
period of time. These factors include, but are not linmted to the following: (1) the results of
aqui fer nmeasurenents nade during a given renediation period; (2) the ability of injection wells
to accommopdate the extraction rate; and (3) identified need for irrigation of the Base gol f
course. The nunber, configuration, and specific locations of the injection wells will be
determined with data acquired during the pilot denonstration study. Figure 8-1 shows this
deci si on node

8.1.3 Information Summary

Data fromthe Q)2 RI/FS and a pilot denonstration will be used to nake the above deci sions.
Additional information needed to fill data gaps will be collected. This data will be used
during the renedial design phase. The USAF will continue to collect data during the

8.1.2.3 Em ssion Abatenent

The selected renedy will control em ssions fromthe stripping colum with funme incineration
However, the selected renmedy calls for the contingent use of vapor-phase carbon adsorption to
control emssions in the event that the fume incinerator cannot technically achieve an
acceptabl e em ssion | evel of |less than three pounds per day of organic vapors. Figure 8-1
depicts this decision point. In the event that vapor-phase carbon adsorption is used, design
considerations will be based on data collected during the pilot denonstration. This data
includes &M requirenents, |oading rates, untreated vapor concentrations, and stack em ssions

8.1.2.4 Posttreatnent

Posttreatnent of groundwater after air stripping to renove senivolatile contam nants is not

pl anned; however, sanpling will be conducted during the renedial design phase to ascertain the
need for posttreatnent. As detailed in Section 6.1.1, the need to provide posttreatnent for
pht hal at e conmpounds i s questionabl e because the results of prior sanpling may be erroneous or
inconclusive. Specific sanpling will be conducted during pilot studies to confirmthe
concentrations of this potential contamnant. Figure 8-1 is a flow di agram showi ng these

deci sions points in the process.

8.1.2.5 Injection

The selected renedy calls for treated groundwater to be injected into a series of wells or, with
the concurrence of the Parties to the FFA discharged into the Base's sanitary sewer. A nunber
of factors will require evaluation in the event that discharge to the sewer is proposed for al
or a portion of the treated water for a stated period of tinme. These factors include, but are
not limted to the following: (1) the results of aquifer neasurenents nade during a given
remedi ation period; (2) the ability of injection wells to accormobdate the extraction rate; (3)
the mni mum vol ume of water needed at the Base's wastewater treatnent plant to remain in
operation; and (4) identified Base treated wastewater reuse needs, such as irrigation of the
Base gol f course. The nunber, configuration, and specific locations of the injection wells will
be determ ned with data acquired during the pilot denonstration study. Figure 81 shows this
deci si on node

8.1.3 Information Summary

Data fromthe Q)2 RI/FS and a pilot denonstration will be used to nake the above deci sions.
Additional information needed to fill data gaps will be collected. This data will be used
during the renedial design phase. The USAF will continue to collect data during the operation
of the selected remedy to be used in evaluations for the nost effective and beneficial disposa
nethod for the treated water.

8.2 Soil Renediation

SVE wi t h bi oenhancenent, as shown in the Figure 6-1 conceptual schematic, is the sel ected renedy
for soil renediation. The renedy will use in situ treatnment technol ogi es to reduce contam nant



levels in the top 25 feet of soil to below action levels. To optimze the treatnent, biol ogica
enhancenents (introduction of aerobic mcrobes, anaerobic m crobes, aerophilic mcrobes,

i qui d-phase nutrients, enzymes, and etc.), in addition to the introduction of vapor-phase
nutrients, may be used if appropriate treatability studies or equivalent data are reviewed and
indicate that significant remedial benefits would be accrued. As a result, several decision
points, depicted on Figure 8-2, show mnor variations on the sane fundanental treatnent
processes. Decisions regarding which, if any, of these variations will be used will be made
during remedi al desi gn phase based on feasibility, inplenentability, econom cs presented in the
FS, the data resulting froma biorenediation treatability studies, and other data that nay be
appropriate.

8.2.1 Decision Process

Fi gure 8-2 shows the decision process for treatnent of contam nated soils shallower than 25 feet
in depth. This figure also shows the decision points that will be considered during the design
phase for soil treatnent renedi ati on. Each deci sion point requires data that has been collected
inthe Q)2 RI/FS, the treatability study, or will be independently gathered

There are approxi mately 54,000 cubic yards of soil fromthe surface to a depth of 25 feet that
is contamnated with constituents of JP-4 and will require renediation. In situ SVE with

bi oenhancenent will be the specific type of treatnent but there will be several decision points
during the design phase to optimze the effectiveness of the design. Currently there is a
treatability study underway to determ ne the effectiveness of biorenediation of these soils. The
results of this study will be used during the renedi al design phase to finalize the inplenmented
remedi ati on

8.2.2 Decision Points
8.2.2.1 Mcrobe Selection

Aerobic, naturally-occurring mcrobes are specified at this tine for biotreatnent; however, a
deci si on point has been established to determine if anaerobic nicroorganisns mght be a nore
effective degradation option. Data fromthe ongoing treatability study at the Base will be used
toaidinthis evaluation. |In addition, either type of mcrobe could be utilized by either
stimulating naturally-occurring mcroorgani sns or by inoculation of additional mcrobial strains
to potentially nake treatment nore effective by accelerating treatnent tinme or decreasing fina
contam nant concentrations. A determination of whether to use aerobic or anaerobic mcrobes to
degrade the contam nants and whether those microbes are naturally-occurring or inoculated will
be made considering data for the microorganisnis effectiveness in degrading the contam nants and
on the inplenmentability of delivering adequate nutrients to the mcroorganisns in the type of
soil to be treated. Due to biological constraints, aerobic and anaerobic m crobes cannot
flourish under the sane conditions, so a selection of one or the other will be nade. Additiona
data as needed will be acquired through | aboratory tests.

8.2.2.2 Nutrient Delivery System

Nutrients will be delivered to the microbes via either a vaporphase delivery system as
currently selected, or via a |liquid-phase delivery system There will be a decision point
regarding the delivery of nutrients to the matrix containing the mcroorgani sns and the
contami nants as shown in Figure 6-3. The use of anaerobic m croorgani sns would only use

i qui d-phase delivery due to the nature of the nutrients required. The use of aerobic

m croorgani sns can use either liquid- or vapor-phase delivery. A determnation of the nost
effective delivery method will be based on the type of mcroorganismto be stinulated and the
delivery requirenents, effectiveness, availability of the nutrients, and economcs. Data to
nake this decision will be acquired through treatability and/or |aboratory tests.

8.2.2.3 Enhancenent Addition

No addition of enhancing agents is nowrequired for the chosen alternative. The USAF will
consi der the benefit of adding an enhancenment agent to accel erate the bi orenedi ati on process.
Thi s enhancenent agent coul d be enzynes, additional mcrobes, chelants, surfactants, etc
Additional microbial strains to enhance the already stinmulated naturally-occurring mcrobes
woul d be considered an enhancenent, not a selection of nicrobes. Determnation of the



ef fectiveness and econonics of using enhancenent agents will be nade during the renedi al design
phase and it will be based on data acquired through treatability and/or |aboratory tests.

8.2.2.4 Em ssion Abatenent

The selected renmedy will control em ssions from SVE treatnment with fune incineration; however
the selected renedy also calls for the contingent use of vapor-phase carbon adsorption to
control emssions in the event that the fume incinerator cannot technically achieve an
acceptabl e em ssion | evel of |less than three pounds per day of organic vapors. Figure 8-2
depicts this decision point. In the event that vapor-phase carbon adsorption is used, design
considerations will be based on data collected during the pilot denonstration. This data
includes &M requirenents, |oading rates, untreated vapor concentrations, and stack em ssions

8.2.3 Information Summary

Data fromthe Q)2 RI/FS, a pilot denonstration, and | aboratory and treatability studies will be
used to make the above decisions. Additional information needed to fill data gaps will be
collected. This data will be used during the renedi al design phase. The USAF will continue to
collect data during the operation of the selected renmedy to direct process refinenents

9.0 Statutory Determ nations

Under Section 121 of CERCLA, the selected renedy nust be protective of human health and the
environnent and nust conply with all ARARs.

The sel ected renmedy al so nust be cost-effective and utilize permanent solutions and alternative
treatnment technol ogi es to the naxi mum extent practicable. Renedies that enploy treatnent that
permanently and significantly reduce the volune, toxicity, or nobility of hazardous wastes as a
maj or part of the renedy are preferable. How the selected renedy neets these requirenents is
di scussed bel ow.

The sel ected renedy represents the best bal ance of trade-offs anbng alternatives with respect to
pertinent criteria, given the scope of this action

9.1 Protection of Human Heal th and the Environnent

The sel ected renedy protects human health and the environnment through extracti on of contamn nated
groundwat er and free-phase product and renoval/treatnent of VOCs by air stripping and by
remediating the first 25 feet of soils with SVE and biorenedi ation. The volatile contam nants
fromthe air stripper and the SVE systemw ||l be transferred to the air, renoved by either
carbon adsorption or fune incineration, then disposed of either at an approved carbon
regeneration facility or by conbustion in the fune incinerator. The recovered free-phase
product will be disposed of at an approved disposal/recycling facility. No adverse affects as a
result of cross nedia transfer are expected. Control of em ssions using either vapor-phase
carbon adsorption or fune incineration will adequately control any potential exposure risk.

Extraction and treatnent of groundwater will eventually reduce concentrati ons of contam nants in
groundwater to levels at or below the action levels. SVE with in situ bioremediation will also
eventual |y reduce concentrations of contaminants in the top 25 feet of soil to levels at or

bel ow the action | evels. Because the action levels are intended to be protective of hunan health
and the environnent, the nagnitude of residual risk fromexposure to groundwater and soil shoul d
be reduced fromthose |l evels presented in the baseline risk assessnment for future |and use
(Tables 5-3 and 5-5) to acceptable levels. The task-based action |evels (presented in Appendix
A) are based on a residential exposure nodel and are cal cul ated based on a cancer risk not to
exceed 1 x 10[-6] or a H not to exceed 0.25 for individual chemcals. These target risk |levels
are used to account for the possibility of exposure to multiple chemcals of potential concern
from ot her pat hways and sources.

9.2 Attainnment of ARARs

The sel ected renedy will achieve the ARARs for the groundwater, soils, and air enissions. These
ARARs are presented in detail in Appendix A



9.3 Cost Effectiveness

The selected renedy (Alternative C) was evaluated for cost effectiveness against the other three
alternatives (A B, and D). The selected renedy would require an overall shorter period of tinme
(including inplenentati on and renedi ati on) and shoul d cost considerably |ess than Alternative D
the only other alternative that provides overall protection of human health and the environnent

and conplies with ARARs (Table 7-1). The renedy will provide effectiveness proportional to the

cost of the renedy given the operation and nai ntenance and present worth cost for the protection
of human heal th and the environnent.

9.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogi es to the Maxi mum Ext ent Possi bl e

The selected renedy is the design concept that best represents the tradeoffs anong alternatives
with respect to the pertinent criteria, especially the balancing criteria of inplenentability,
short-termeffectiveness and cost. Contingenci es addressed in the selected renedy (Section
6.1.1) are conpatible with its conceptual design; detailed design issues will be resolved during
the remedi al design phase. Contaminants will be pernmanently renoved and elim nated by
groundwat er extraction and surface treatment. Contaminants will be disposed off-site at an
approved regeneration facility or destroyed through the fume incineration process.

Resources will be conserved to the maxi num extent possible using the selected renedy. Treated
water will be injected back into the shallow aquifer and/or discharged to the Base wastewater
treatnment plant. Contami nant recovery will be inplenented to the naxi num extent possible without
losing the renoval efficiency of the abatenment unit.

9.5 Preference for Treatnent as a Principal El enent

The requirenent that treatment be a principal element of the renedy is satisfied. This operable
unit action is consistent with planned future actions, to the extent possible



Appendi x A
Appl i cabl e or Rel evant and Appropriate Requirements (ARARs)

ARARs Updat e

The chemical -specific, action-specific, and | ocation-specific ARAR tables that were presented in
the QU2 FS Report and Proposed Pl an have been revised. The nost recent versions are presented
in this appendix of the QU2 ROD. The specific ARAR values affected include the Arizona HBG
for Ingestion of Contaminants in Soil and Groundwater, which were in a prelimnary draft stage
when the previous docunents were published. These HBG.s have now been issued final and the ARAR
tables in Appendi x A have been revised to show the final values. |In addition, values for

several Federal and State MCLs, pronul gated or proposed, have been incl uded.

The current versions of these tables supercede any previous versions issued in other docunents
including the Q)2 FS and Proposed Plan. The only val ue change that affected the chem cals of
potential concern and the subsequent evaluation of alternatives was the |owering of the
groundwat er action |evel of naphthalene from0.69 ng/L to 0.028 ng/L. This new val ue was
included in the evaluation of the alternatives, but did not change any conclusions. The
conceptual process design used to determ ne cost for groundwater renedi ation nay require
revision prior to renedial design to expand the air stripping systemto renove the increnenta
concentrations of naphthal ene

Appendi x B
Cost Estimates for Selected Alternative



Alternative C
Letters Recommendi ng Met hods and Products

PRGBI OTI C
SCLUTI ONS

June 22, 1992

M. Wllard S. Carter

Proj ect Manager

I nternational Technol ogy Corporation
312 Directors Drive

Knoxvi |l l e, TN 37923

RE: WIllians AFB OJ 2 site renedi ation
Dear M. Carter:

I was pleased to neet you at the public nmeeting in Mesa, Arizona June 16, 1992. | feel that
Alternative Cutilizing In Situ Biorenediation is certainly the preferred alternative at this
| ocati on.

Qur conpany has devel oped bi orenedi ati on products whi ch enhance bi ol ogi cal degradation of
contam nants. This probiotic technol ogy was devel oped first for agriculture beginning in 1973
and has been adapted for biorenediation of contam nants in a w de range of applications.

Qur probiotic products contai n conpl exi ng agents, organic acids, buffers, biological systens and
nutrients which enhance biol ogi cal degradation. These bi ol ogi cal systens adapt to the

contam nant substrate reducing the conpound econom cally and expeditiously. Qur probiotic
products are concentrated, contain no toxic nmaterials, and are easy to use.

I am enclosing sone information to famliarize you with our conpany and products. W have
contractors in the field who have devel oped soil vapor extraction procedures using our probiotic
products which are very effective and economical. | will send copies of these reports if you
woul d like to review them

W woul d |ike to show you how our technology will fit into your Alternative C plan at your
earliest convenience. | will contact you after you have a chance to review the encl osed
information to determ ne how our technol ogy can enhance this project.

Si ncerely,

Ken Martin
Director

CC. Maureen Levitz, David R Annis, Bill Pehlivanian, Mke
Van Fleteren, WIIliam Lopp



| NTERNATI ONAL TECHNOLOGY CORPORATI ON
July 9, 1992

M. Ken Martin, Drector
Probi otic Sol utions

3 N. Roosevelt Avenue
Chandl er, AZ 85226

Reference: Your Letter of June 22, 1992
Subject: WIIlians AFB, Project No. 409735, In Situ Biorenediation

Dear M. Martin:

W appreciate your infornmation concerning Probiotics and its products. W are reviewing its
application to the soil vapor extraction process at WIllians AFB but any final determ nation
will have to await initiation and funding of the remedi al design phase for Qperable Unit 2

W appreciate your interest in providing a cost-effective solution to cleanup of Operable Unit 2
at the Wllians AFB site. Please contact nme if there are other questions. Your interest and
address are being retained.

Si ncerely,

G eg Sergent
Seni or Contracts Adm nistrator

cc: Maureen Leavitt
David Annis

Bill Pahlivani an

M ke Van Fl eteren
WIIliam Lopp

WIIl Carter



Mesa, Arizona
June 25, 1992

International Technol ogy Corporation
312 Directors Drive
Knoxvi |l | e, Tennessee 37923

Wlliard S. "WII" Carter
Proj ect Manager

Ter esa Koval cson
Chemi st

Re: WIllianms Air Force Base O ean-U

I amwiting about the clean-up proposal | talked to you about, recently in Mesa, Arizona. | do
want this letter to becone a part of the official report.

OU- 2 ALTERNATI VE- STEVEN A TALLEY: SO L WASHI NG

This alternative would involve soil boring O to 25 feet in order to provide a reasonabl e and
equi tabl e distribution of the soil washing cl eani ng conpound mxed with water. A total of

121, 000 cubi c yards woul d be processed by contacting the contam nated soil with the washing
fluid. ITCreports only 67,000 cubic yards woul d be excavated and washed i nstead of the 121, 000
yards | cl ai m needs washi ng.

The washing fluid, containing water, is a solvent type: The solvent type cleaner utilizes a
sol vent extracted fromfood products; in addition, various detergents (chemcals that act as
soaps) are added. Safe surfactants are also used to reduce the surface tension to allow the
ALKALI products to work (clean) nore effectively.

The above described washing fluid product is proprietary. The material safety data sheets have
been prepared and issued in accordance with (1AW CFR 29 1910. 1200.

The washing step is to be done in three stages. Each stage of the washing will either emulsify
the contam nant and convert it into soap or protein for the soil bacteria to eat or else it wll
chel ate or encapsul ate the contam nant and convert it fromtoxic to non-toxic particles, thus
elimnating the need to renobve any toxic residuals.

As a matter of information, the founder, inventor and chem st of HD was at one tine an
inspector (PQL) at Wllians Field for 5 1/2 years. He knew first hand of the draining of the

JP-4 tanks and Aviation gasoline directly on the ground. | have perm ssion to use his nane -
George Aboud, Sr. He knows exactly what was put into the ground and, using his patented
products, | can change the contam nants into non-toxic particles and protein for the soil

bacteria food chain.



cosT

The estinmated present worth cost of the QU2 ALTERNATIVE - STEVEN A, TALLEY: SOL WASH NG i s
$12.85 mllion with the principal cost being equipnent charges, operating |abor, and the sol vent
costs. According to ny calculations, the projected quantity of surface and subsurface soil to
be treated is |arger than what the I TC proposes - 121,000 cubi c yards versus your 67,000 cubic
yards. M proposal is about half the cost for alnobst tw ce the anount of soil.

I would be very interested in knowing the results of the tests | propose that you conplete. |
know we both want the nost effective clean-up for the m ni num cost.

If you have any questions regarding the above proposal, please call me at (602) 962-8282.
Si ncerely,

Steven A Tall ey
2043 E. 7th Ave
Mesa, Arizona 85204

Encl osur es

cc: Senator John McCain
Senat or Denni s DeConci ni
Capt. Mary Feltault

M. David R Annis

M. WIliamB. Lopp
Capt. Sally Watson

M. Mke Van Fl eteran
Col . Ti m Peppe

M. Bill Pehlivanian



| NTERNATI ONAL
TECHNOLOGY
CORPCORATI ON

July 9, 1992

M. Stephen A Tally
2043 East 7th Avenue
Mesa, AZ 85204

Subj ect: Your Letter of June 25, 1992
WIlianms AFB, Project 409735, Soil Washing

Dear M. Tally:

W appreciate your proposal for use of a heavy duty industrial degreaser (HDI) in washing the
soil at WIllians AFB Qperable Unit 2. Currently we are exam ning the cost conparison. A
determ nation of the effectiveness of your product will have to await initiation and funding of
the remedi al design phase for WIllians AFB.

Pl ease notify nme if you have any further questions. Your interest and address are being
ret ai ned.

Si ncerely,

G eg Sergent
Seni or Contracts Adm nistrator

cc: Senator John MCain
Capt. Mary Feltault

M. WIliamB. Lopp

M. MKke Van Fleteren
M. Bill Pehlivanian
WIIl Carter

Senat or Denni s DeConci ni
M. David R Annis

Capt. Sally Watson

Col . Ti m Peppe

M. Jack Koel sch



| NTERNATI ONAL  TECHNOLOGY CORPCRATI ON
RECORD OF TELEPHONE CALL

DATE: July 10, 1992
TI ME:

Project Nane: WIIlians AFB

Proj ect Nunmber: 409735

Call from WII Carter

Call to: Steve Talley

Summary (Deci si ons/ Specific Actions)

| returned M. Talley's call and inforned himthat we had received the information and product
that he had sent and said that there would be no formal response until the responsiveness

summary. | also notified himthat there could be no assured action accepting or rejecting his
proposed product until the renedial design for Q)2 was funded and initiated. | indicated that
IT was doing a cursory exam nation of his product for its potential use on this and other jobs
but that this was not a part of our scope with Wllians AFB. |, therefore, told himthat he
should not rely specifically on our efforts to either accept or reject his product for future
use. | also notified himthat his interest, product, and name would be transmtted to other

agenci es who mi ght be engaged in the renedi al design process.
Requi red Action:

Prepared By: WII Carter

Distribution: Jack Koel sch

Bill Mabson
Bill Lopp



ECOLOGY TECHNOLOGQ ES | NTERNATI ONAL
M. WIIliam Lopp (H9-1)

U. S. Environnentl al Protection Agency
75 Hawt horne Street

Federal Enforcenent Section

San Franci sco, California 94105

17 June, 1992

Dear M. Lopp,

It was a pleasure to attend the well-organi zed and presented neeting held at the Rendezvous

Center the 16th of June. | appreciate your "sidewal k consultation" regarding the potential for
use of FyreZyne in this and other petrol eumproduct spill sites. Qur informational packet is
encl osed.

I have submtted a request that our new product, FyreZyne, be selected as the nutrient for the
bi orenedi ati on conponent of QU2 at WAFB. FyreZynme, as the enclosed literature explains, serves
as a rich source of biologic netabolic enzynes to initiate the oxidati on of benzene and ot her
contam nants. FyreZyne's sugars and amino acids stinulate bacterial growth; by Darwi nian

sel ection, those bacteria capable of continuing the netabolismof petrol eum product increase in
rel ative and actual nunbers by several orders of nagnitude.

FyreZyne al so contains naturally-produced bi oemul sifiers which help increase the surface area of
the petrol eum aggregates. An integral biodegradable surfactant noiety increases the penetration
of FyreZyme into | ess-than-ideal soil environnents such as are present in QJ2, and al so hel ps
nobi | i ze petrol eum product within the soil pore spaces

The positive feedback biorenedi ati on systemwhich develops with the utilization of FyreZyne,

wat er, and at nospheric oxygen has been proven in both bench and field tests. Toxicity studies
verify the wide margin of safety of FyreZyme. FyreZyme is the | east expensive of all currently
avai l abl e environnentally "friendly" biorenediati on enhanci ng agents. FyreZyne has proven highly
effective in suppressing VOC rel ease, and we are in the process of devel opi ng of f-gas treatnent
nmet hodol ogi es which will dramatically decrease the cost of air pollution control. CQur field
testing of VOC control nay not be conpleted by July 7, so | would like to keep that door open
for further conmmunication

Ecol ogy Technol ogies International, Inc. would like to offer our services in further
petroleumspill remediation in State and Federal sites, and woul d appreciate an opportunity to
di scuss the technology in person with you and your technical staff. Your guidance as to how we
can participate in field denonstrations and testing as well as in actual site work woul d be nost
val uabl e.  Tom Schruben has advised us to meet with representatives within the Regions, and we
woul d be pleased to come to San Franci sco for such a "brainstorm ng" session

Si ncerely,

Robert H. Meaders MD
Research D rector



I N-SI' TU FI XATI ON COVPANY

Division of the Richard P. Murray Co., Inc.

Envi ronnental Contractors

P. O Box 516 - Chandl er, Arizona 85224-0516 - (602) 821-0409

July 1, 1992

M. WIIliam Lopp (H9-1)

U S. Environnental Protection Agency
75 Hawt horne Street

Federal Enforcenent Section

San Francisco, California 94105

Ref: Public Meeting-Proposed O eanup, Operable Unit 2, WAFB
Subj: Reconmmendation for Alternative O eanup Technol ogy

Dear M. Lopp:

Encl osed with this letter, please find our Conpany brochure and a video tape describing our
in-situ biorenediation technol ogy nethods and equi prent. The reason for this letter is to
present our in-situ soil biorenediation Dual Auger System Technol ogy as an alternative cl eanup
nmethod for the Liquid Fuel Storage Area, Qperable Unit 2, WIllians Air Force Base

The current proposed soil renediation plan, as presented at the June 16, 1992 neeting, is to
construct injection wells to a depth of 25 on an as yet undeterm ned spacing pattern. An as
yet undetermined liquid nutrient is proposed to be injected into the soil under pressure, via
the injection wells. | would request that you evaluate our in-situ injection and m xing
technology, in lieu of the currently proposed injection well system The proposed nethod of
in-situ biorenediation treatment is not the nost efficient or cost effective in-situ soil

bi orenedi ati on nethod avail abl e today, as exhibited by the results of past and current direct
injection denonstration projects. The current S.|I.T.E Denonstration Project presently taking
place at WIllians AFB has shown that the lateral/horizontal novenent is limted. The soil types
encountered at Wllianms AFB will not allow for the uniformlateral/horizontal novement of the
injected liquid reagents and, thus will not uniformy remediate the soil and will |eave "hot"
spot s.

Qur technol ogy, as described in the encl osed brochure and vi deo tape, has been accepted into the
USEPA's SI.T.E. Programfor just this type of contam nation. Additionally, later this
summer, working under a contract with the US AF., we will denonstrate the unique and efficient
injection and mxing feature of our Dual Auger System Technol ogy.

W are aware that it is the intention of all parties concerned, that the cleanup at WIlians AFB
be successfully remedi ated and at the | owest possible cost to the Anerican taxpayer. As a |loca
Ari zona conpany, we would like to recoormend a full scale pilot program utilizing our technol ogy
vs. the proposed injection well method. The magnitude of the cleanup project at WIIliam AFB
woul d certainly justify such a full scale pilot test program

I woul d very nmuch appreciate hearing fromyou at your earliest convenience.
Si ncerely,

Richard P. Mirray
CEO

cc: M. Robert A dexsey, Director, Superfund Technol ogy
Denonstrati on D vision

M. Ed OQpatken, U S. E P.A Project Manager

Senat or John McCain

Representative WIIiam Mundel

RPM j ks

Encl osur es



SO L REMVEDI ATI ON by THERVAL DESORPTI ON
On-site soil renediation, thernal desorption service

DUSTCQOATI NG, | NC.
July 6, 1992

Captain Mary Feltault
Public Affairs Ofice
WIllianms Air Force Base, Arizona 85240
M. MKke Van Fleteren
Arizona Departnent of Environnental Quality
3003 N. Central Avenue, Suite 502
Phoeni x, Arizona 85012

M. WIliam Lopp (H9-1)

U S. Environnental Protection Agency
75 Hawt horne Street

Federal Enforcenent Section

San Francisco, California 94105

RE:  PUBLI C COMMVENT- PROPCSED PLAN FOR OPERABLE UNIT 2, WLLI AVS AFB, AR ZONA
Dear Captain Feltault and Messrs. Van Fleteren and Lopp

This letter is in response to the proposed plan for the cleanup of groundwater and soi
contamination at Wllians Air Force Base Qperable Unit Nunmber 2 (OU2). After attending the
public neeting of June 16, 1992, we feel conpelled to comrent publicly regardi ng the proposed
plan. Specifically, our comments relate to the rationale of the soil cleanup |evels and the
estinmated costs associated with the potential renedial nethod Alternative D, on-site Thermal

t r eat ment

SO L CLEANUP ACTI ON LEVELS

According to the Feasibility Study (FS) prepared for QJ2, the average Benzene concentration at
the site is 27.1 ng/kg. The Summary of Contamination in the Proposed Plan for OJ 2 states that
the objective of the corrective action is to treat soil to a 26 ng/kg action |evel for Benzene
while the current draft Arizona cleanup level for Benzene in soil is 130 ug/kg. The action

| evel selected for QU2 (which was derived by conparing State action levels with risk-based
concentrations calculated by the Air Force) is over 200 tinmes higher than the current draft
State level itself. The proposed plan further states that the Benzene cl eanup goal of 26 ng/kg
is a "health-based protective level." As Benzene is a known carcinogen, it is contradictory to
state that the 28 ng/ kg Benzene cleanup level is in fact a health-based protective |evel
Alternative Ccalls for mllions of dollars of expenditures over a mininmumthree year period. If
Alternative Cis successful in reaching the soil action level for Benzene this will equate to
only a four percent reduction in the concentration of that conmpound in the soil

The FS further states that the average Total Petrol eum Hydrocarbon (TPH) concentration for soi

at QU2 is 2,842.9 ng/kg. Wile the current draft State cleanup level for TPH is 100 ng/ kg,
there is no nention of a TPH cl eanup |l evel in the proposed plan for OJ)2. As the bulk of the
contam nation at QU2 consists of JP-4 TPH, the cleanup alternative sel ected should al so include
an action level for TPH

ALTERNATI VE D SO L CLEANUP COSTS

Low tenperature thermal desorption (LTTD) soil treatnent is capable of conpletely renoving
Benzene fromsoil along with reducing TPH levels to |l ess than 25 parts per million. These
treatnent | evels can be achieved rapidly and cost effectively without harmto hunman health or
t he environnent .

The remedial alternative evaluation in the proposed plan for Q)2 is correct in stating that
Alternative D soil renediation with LTTD technol ogy woul d result in a pernmanent solution, reduce
toxicity and be protective of the environnent. The analysis is flawed though regardi ng the



estinmated costs and the associated tinme required to conplete thermal treatnment. The thernal
treatnent option was eval uated based on utilizing a treatment unit with a production rate of 10
tons per hour, processing approximately 70,000 cubic yards of inpacted soil over a period of
about two years, at a total cost of roughly 14 mllion dollars. These costs and assunptions are
inflated and unrealistic.

Wiile it will be necessary to over-excavate a correspondingly |large volune of clean soil to
successfully renove the JP-4 inpacted areas down to a depth of 25 feet, a nobile LTTD unit with
a capacity properly sized to conplete the job at hand woul d have a production rate at |east 3
tinmes higher than what was used in the feasibility analysis estimate. An estimated tine frane
to conplete the thermal portion only would be 10 to 12 nonths with a nore realistic per ton
treatment cost in the nei ghborhood of $50 per ton. This would equate to approximately $4 to $5
mllion. By including an additional $4 nillion for msc site preparations, soil excavation and
handl ing, fugitive em ssion controls, soil analytical testing to verify treatnent and
backfilling, it is really quite difficult to inflate the total cost estimate for thermal soi
treatment to nore than $9 mllion dollars.

Based on the other alternatives, LTTD technology is quicker and nore cost effective and provides
for a true environnental cleanup with toxicity reductions in excess of 98 percent. The toxicity
reductions for alternative C are on the order of less than 10% ultimately with a nuch higher
bottomline cost. There are nultiple unknowns related to the site-w de inplenentation and
effectiveness of in-situ biorenediation. There are also |oosely defined | ongterm operational

and nmi ntenance (08 expenses to be incurred, which enconpassed a rather broad range as defined
inthe FS. The broad range of the O&M costs thensel ves inplies a high degree of uncertainty

as to what the costs will ultinmately be.

Dustcoating has been in the thernal desorption business for over four years. W have hel ped

pi oneer the industry. W own and operate nobile, |ow tenperature thernmal desorption units on a
nati onwi de bases. W have successfully conpleted jobs in both the public and private sector and
have a real understanding of the costs associated with thermal desorption treatnment fromboth a
unit price and a "turnkey" perspective. W also understand how these costs can vary depending
on the geographical location of the job site, and al so how variations in cleanup | evels and
permt requirenents affect cleanup costs. These are variables that are thoroughly addressed
during the initial bidding and |ater permt process as a project evolves.

In summary, the feasibility analysis for thernal treatment at OJ2 failed to effectively
denonstrate the inherent strong points that nake LTTD technol ogy so effective on hydrocarbon
cleanups within the current environnental clinate. Nanely, the process is rapid and thorough,
cost effective, without harmto human health or the environnment, soil TPH concentrations are
reduced to levels that nake the material suitable for virtually any use without institutional
controls or limts as to the re-use applications of the material itself.

There are no unknowns after the conpletion of thernal desorption, the results are
proof -positive. After several years of corrective action as outlined in the proposed
Alternative C, whether the cleanup levels are net or not, the noney will still get spent.

Respectful |y Submitted,
Dust coati ng | ncor porat ed

Larry Johnson
Presi dent

Ri ck Heetl and
Ari zona Representative

cc: M Mke Breazeal e
M Dal e Libe

Capt. Kurt Mallery
Capt. M cheal Schanck
M WIIiam Mabson

Col . Dave R Love

M WIIiam Pehlivanian



