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DECLARATI ON OF THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Al abanma Arny Ammuni tion Pl ant
16559 Pl ant Road
Chi | der shburg, Al abana 35044- 0368

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected final remedial action for the soils and groundwat er
of Area A at Al abama Arny Amunition Plant (ALAAP), Childersburg, Al abanma, which was chosen in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA), as anended by the Superfund Arendnents and Reaut horization Act of 1986 (SARA), and, to
the extent practicable, the National Ol and Hazardous Substances Pol | uti on Contingency Pl an
(NCP). This decision is based on the admnistrative record for the site

Remedi al investigations have progressed at the site since 1980. A soil renoval action addressing
all identified contam nated soils was begun prior to the site being placed on the Nationa
Priorities List (NPL). Followi ng the renoval action, additional sanpling was conducted to verify
conpl eteness. This sanpling identified additional areas requiring renediation and an interim
response action was perforned. Followi ng all interimresponse actions, a supplenmenta
investigation was conpleted to determ ne the contam nation status of all nedia (soil

groundwat er, surface waters, sedinents) at the site follow ng renedi ati on. Sanpl es were
collected fromall study areas, including those that had undergone interi mrenoval actions.
Based on this new data, a Final Renedial Investigation Report and Ri sk Assessnent were conpl eted
utilizing the data collected during the supplenental investigation along with previously

coll ected data. Based on this conplete data set of the site as it exists now, the Ri sk
Assessnent determined that the only sites which still presented an unacceptabl e human heal th
risk were Study Areas 13 and 14. Interi mresponse actions conpleted at other study areas were
determined to be sufficient to be protective of human health, welfare and the environnment. Al
other nedia at all other study areas at the site have been approved for No Further Action

This final ROD for Area A of ALAAP presents the preferred alternatives for contanminated soils
within Study Areas 13 and 14. This docunent al so presents an eval uation of the previous renova
action and the interi mresponse action with respects to all statutory criteria. A though the
soil renpval action was not required to neet the nine criteria as it was begun prior to NPL
listing, this document presents an evaluation of the criteria for conpl eteness of the record.

This final renedial action (Study Areas 13 and 14) is being taken to protect hunman health and
the environnent fromunacceptable risks. This action is the final action for all nedia within

Area A. All other Study Areas within Area A have been approved for No Further Action

The U.S. Environnental Protection Agency (EPA) and the State of Al abanma concur with the
sel ect ed renedy

ASSESSMENT OF THE SI TE
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDI ES



Conpl eted Actions

The Stockpile Soils Area QU, the first QU to address contam nated soils at ALAAP Area A,

invol ved treating contam nated soils that were excavated fromArea A and stored in retrievable
noni tored contai nnent structures (RMCSs) in Area B. The initial remedial actions that led to the
soils stockpiling were perfornmed based on findings of the renedial investigation/feasibility
study (RI/FS) of ALAAP conpleted in 1986. deanup activities at Area A included building

decont ami nati on and denolition and contani nated soil excavation and treatment. An interi mROD
for treatnent [i.e., incineration followed by solidification/stabilization (if required)] of the
Stockpile Soils Area QU soils was signed on Decenber 31, 1991. In 1990, EPA indicated that

addi tional investigations needed to be conducted at Area A to ensure that no residual

contami nation renai ned on site; therefore, a supplenental renedial investigation (R) was begun
in 1991. Additional soils were renoved and treated from Study Areas 12 and 30 based on initial
results of the supplenental investigation. The final supplenmental R was conpleted in 1996. This
investigation included a sanpling of all nmedia followi ng conpleted renedial actions. This data
set shows the site as is and was the basis for the conpleted R sk Assessnent.

Donald F. Hurley, Jr. Dat e
Maj or CD
Commandi ng, Al abama Arny Ammuni tion Pl ant

Proposed Final Actions

This Final Area A ROD addresses the last remaining principal threats fromlead and semvolatile
contami nati on by excavating and treating the newy identified contam nated soils from Study
Areas 13 and 14 of Area A Treatnment of these contaminated soils will be offsite incineration of
soils from Study Area 13 and solidification/stabilization of |ead-contam nated soils from Study
Area 14. The scope of action of this final RODis limted to the soils of Study Area 13 and 14,
acknowl edges the interi mresponse actions which have taken place prior to this docunent and is
intended to be the final ROD for Area A actions. A Final Baseline R sk Assessnent (RA) and
Feasibility Study (FS) were devel oped upon conpletion of the final additional sanpling at ALAAP
Area A. The sanpling effort was initiated to screen the site as a whole, post renedial action,
to address soils not previously sanpled for full scan analysis and to establish the background
levels at Area A

The nmaj or conponents of the selected renedy for the soils of Study Area 13 and 14 within Area A
i ncl ude:

. Excavation of approxi mately 12 cubic yards of Benzo(a)pyrene-contam nated soils
from Study Area 13 and 46 cubic yards of |ead-contam nated soils fromStudy Area 14
of Area A

. Transportati on of Benzo(a)pyrene contam nated soils fromArea 13 to an off-site
hazar dous waste incinerator;

. Excavation and on-site treatnent (in Area B) by solidification/stabilization of

soils fromArea 14.
The Ri sk Assessnent conpleted for the site, based on data collected after the conpletion of all
interimresponse actions, determned that all remaining study areas within Area A qualified for
No Further Action.
STATUTORY DETERM NATI ONS

This final action is protective of human health and the environment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate for this limted



scope renedial action, and is cost-effective. This final action fully addresses the statutory
mandate for pernmanence and treatnent to the naxi numextent practicable, and enpl oys a treatnent
that reduces toxicity, nobility or volume as a principal elenent. Actual or threatened rel eases
fromStudy Areas 13 and 14 of Area A if not addressed by inplenenting the response action
selected in this ROD, nay present a current or potential threat to public health, welfare or the
environnent. Al ARARs for the site will have been net for all Study Areas once the renoval
action at Study Areas 13 and 14 have been conpleted. As this renedy will not result in hazardous
substances renaining onsite in Area A above health based |l evels, the 5-year review will not
apply to this action.
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DECI SI ON  SUMVARY
1.0 Site Name, Location, and Description

Al abanma Arny Ammunition Plant (ALAAP) is located in Talladega County in east-central Al abama, 30
m | es east-southeast of Birm nghamand 70 mles north of Montgonery, the State capital (Figure
1). The nearest town is Childersburg, Al abama, which is four mles south of ALAAP

1.1 Physi ography

ALAAP is |ocated in the Coosa Valley and Ri dge physi ographic province [ Environnental Science

& Engineering, Inc. (ESE), 1986]. The border between the Valley and Ri dge province and the

Pi ednont province is south of ALAAP between Tal |l adega and Tal | aseehat chee creeks. The terrain
is level-to-rolling and largely suited to pasture and tinberland, with elevations ranging from
117 to 183 neters (n) [384 to 600 feet above nean sea |level (ft-nsl)]. The bedrock underlying
ALAAP has been napped on a regional scale by Shaw [ 1970, 1973] and identified as undiffer-

enti ated Knox Goup of Upper Canbrian to | ower Ordovician age dolomte

1.2 dimate

The climate in Talladega County is tenperate; during fall, winter, and spring, the weather is
controlled by frontal systens and contrasting air masses. Summer weat her, which lasts from My
or June until Septenber or Cctober, is alnost subtropical, since naritinme tropical air prevails
al ong Bernuda hi gh-pressure systens [ESE, 1981].

Average daily tenperatures in the region are 24 degrees Celsius (C [75 degrees Fahrenheit (5F)]
for the high and 105C (505F) for the |ow Surmmer high tenperatures are comonly 325C or
above, occasionally exceedi ng 385C.

Mean monthly rainfall is 5.5 centinmeters (cm. The highest average nonthly rainfall is 16.3 cm
(6.4 inches), occurring in March. Talladega County has two annual rainy seasons. The wi nter
rainy season is from Decenber to April, and the summer rainy season lasts from May through

Septenber, with the highest rainfall occurring in June and July.
1.3 Surface Hydrol ogy

Surface water flow at the site is in a general westerly direction, fromALAAP toward the Coosa
River. The surface water fromArea A drains to Area B along the border, (Figure 2) resulting in
potential contaminant migration fromsurficial soil contamnation at Area A A snall portion of
the sout heast and east side of ALAAP drains toward Tall adega Creek, a tributary of the Coosa
River, Prior to construction of ALAAP, the area consisted of farns, woodl ands, and wetl ands.
Much of the western half of ALAAP was poorly drained. Snall natural drainage ways were enl arged
and rerouted to provide drainage at the sites of the various manufacturing operations. During
site manufacturing operations, liquid industrial waste fromthe expl osives nanufacturing was
conveyed west to the Coosa River by a manmade channel, the Red Water Ditch. No natural ponds
exi sted on ALAAP during its operation. Two | arge storage | agoons were constructed to retain
industrial wastes (Area B). Extensive wooded swanp and open pond areas have devel oped in the
drai nage systens at ALAAP since the beginning of denolition activities in 1973, nostly as a
result of dammi ng of drai nways by beavers.

1.4 Ceologic Setting

The bedrock underlyi ng ALAAP has been mapped on a regional scale and has been identified as
the undifferentiated Knox group of Upper Canbrian to Lower Ordovician age dolomite. The dolomte



under | ying ALAAP is thick-to-nedi umbedded, cherty, and penetrated by nunerous cavities, joints,
and fractures. The dolonite is overlain by residual soil derived fromweathering processes. This
soil matrix consists prinmarily of clay, with sone silt, sand, and occasional chert boul ders, and
varies in thickness fromless than 3 feet to nore than 80 feet.

1.5 Land Use

ALAAP Area A is currently privately owned under an unrestricted deed with controlled access.
The only activity occurring on ALAAP Area A is nmanaged wildlife activity. Future | and use of
the ALAAP Area A property is expected to consist of wildlife habitat, hunting grounds, and
occasi onal | ogging of wooded areas although the deed permts unrestricted usage

1.6 Soils

The soils at ALAAP (Areas A and B) are generally divided into three associations. Soils of the
Bodi ne- M nval e Associ ation are found on the high ground of the eastern portion of ALAAP. This
associ ation is conposed of deep, well-drained, steep, cherty, nediumtextured soils derived from
limestone and dolomte. Mbst of ALAAP is covered by soils of the Decatur-Dewey-Fullerton

Associ ation, which are also deep, well-drained, |oamsoils derived fromlinmestone and dolomte
The soils of the floodplains of Talladega Oreek and the Coosa River have been classified as the
Chewacl a- Chenneby- McQueen Associ ation. These are deep, nearly level, alluvial |oamsoils that
grade from sonewhat poorly drained to well-drained and are subject to floodi ng

These broad-based associ ations represent agricultural classifications rather than engi neering
descriptions. Soil constitution at ALAAP, and thus within Area A |lie within the three

associ ations that range fromsoils consisting nmainly of sand and silt with little clay to soils
made up entirely of clay.

1.7 G oundwat er

G oundwater fromthe dolomte aquifer of the Coosa Valley supplies the potable needs of the
comuni ties, hones, farms, woodl ands and wetl ands. Most of the wells draw water from solution
cracks and cavities in the dolomte [ESE, 1981]. A few wells are finished in the residual soil
but these wells are | ess productive than those drilled into the dolomte. Goundwater in the
surficial aquifer flows to the west-southwest or toward Area B at 7.31 neters per year [ESE,
1986] .

1.8 Vegetation and Habitat/Community Structure

The environnent at ALAAP has had 3 major perturbations in the past 40 years (agriculture
mlitary operations, and woodl and nanagenent). Prior to construction of the ALAAP facilities,
the area was primarily cropland and woodl and. Since the cessation of operations at ALAAP, a
woodl and nmanagenent programwas instituted that extensively nodified the forner denolition
areas by allowing for planting of 1,381 hectares (ha) (3,411 acres). Currently, nost of the
formerly nmintai ned drai nages, pine plantations, and cl eared areas have under-gone consi derabl e
vegetative overgrowh. The major existing vegetative systens are grassland/old field

associ ation, upland pine forest, oak forests, |ow noist pine woods and hardwood swanps [ ESE
1986] .

Past and current |and nanagenent activities, to a large degree, are responsible for the species
conposition of Area A Relative areas and vegetative comunity types for sites in Area A have
been estimated based on observations during 1991 ecol ogi cal surveys by ESE. Since deactivation
of industrial operations on the installation, much of the land in Area A has been nanaged for
the production of pine resources. In recent tines, snall, isolated areas have been disturbed in



the process of decontaminating industrial sites; these areas were subsequently abandoned. They
becane col onized with early successional species and, in the short-term support fewer prinary
producers. Consequently, they are of limted use as wildlife habitat. Mre recently, heavy

l oggi ng and cl earcutting of pines has occurred. These clearcuts are being revegetated with
wildlife forage and cover crops that favor game species. The existing pine stands have been
nmanaged as densely grown pine plantations or |ess dense pine stands supporting old field and
early successi onal herbaceous and shrub species at the ground stratum Mich of the ground cover
i s dom nated by Japanese honeysuckl e (Loni cera japonica) and bl ackberry (Rubus sp.).

More natural communities occur and still remain along drainage features, a reflection of |ess

i ntense managenent geared toward pine production. Dom nant or common tree speci es occurring

in these communities include red oak (Quercus rubra), white oak (Q alba), sweetgum

(Li qui danbar styraciflua), American beech (Fagus grandiflora), flowering dogwood (Cornus
florida), hickories (Carya spp.), water oak (Q nigra) and laurel oak (Q laurifolia)

Associ ated shrub and herbaceous vegetation are al so supported al ong rel atively undi sturbed

drai nages. A nore conpl ete description of comunities and species conposition is included in the
Area B RI/FS docurment [ESE, 1990]. Section 5.0 (Critical Habitat) of the RI/FS addressed

ecol ogi cal conposition of Areas A and B and includes a |list of vegetation, conmunities, and

habi tats [ ESE, 1990].

Har dwood swanps occur throughout and have been affected by past |ogging practices. Sone hardwood
swanps are remmants of natural systens, but others have becone established in areas where
changes in the hydrol ogy have occurred. These hydrol ogi c changes are a result of either

human-i nduced factors or beaver activity, which has created nore hydric conditions favoring the
establ i shment of wetland species. Natural hardwood swanps onsite support nature tree stands.
Those nore affected by logging activities are covered with younger trees. Hardwood swanps onsite
are dom nated by red maple, box-elder, pop ash, sugarberry, w nged elm sweetgum parsley haw
and red haw. Common shrubs include buttonbush and willow A mature bottoni and hardwood swanmp is
a prominent feature of Study Area 11. Wthin this site, surface water drains internally to the
lowlying area that is the swanp. Standing water is present during the wet season

Har dwood knol I's al so occur and are domi nated by hardwood tree species and support fewer pine
speci es. The degree of canopy cover is variable and in part determ nes the density and species
conposi tion of herbaceous and shrub stratum vegetation

Adfield comunities exist in different degrees of succession. Study Area 30 is relatively
natural in its reestablishnent and represents a young comunity. This area was recently

di sturbed (1988) during nmitigation activities. During investigation activities, the vegetation
conposition in this old field comunity was characterized to reflect background conditions for
conparison with other simlar systens that were known to be contam nated. Gther areas that have
al so been recently disturbed reflect different species conposition and diversity because of age
(time since disturbance) and degree of nmnagenent. This is apparent at Study Areas 31 (D sposa
Area) and 13 (Snmall Arns Ballistics Range). Conditions at Study Area 31 refl ect expanses of bare
ground; or a result of recent disturbance or contam nated conditions, preventing revegetation
or both. Study Area 13 reflects a nuch | ess diverse system because of nmanagenent di sturbances
Here, much of the area is vegetated by Lespi deza, which was planted for wildlife. This plant
speci es dom nates the area and excl udes the occurrence of other species.

Several areas within Area A are being nanaged for production of |ocal gane species. Forage and
cover vegetation has been planted in disturbed field communities and al ong roadsi des in Area A
Species grown for wildlife use include two species of Lespideza, white and red cl over, cowpeas
Austrian winter peas, oats, rye, wheat, sorghum hairy vetch, bahia grass, browntop mllet and
sawt oot h oak. Lespideza is the nost comonly used species and is a tall grow ng herb that

excl udes nost native species once established



Shrub and thicket communities are found throughout the site. They have grown up al ong drai nage
features, forested edges, and the edges al ong pernanent roadways and | oggi ng roads. These

t hi ckets are conposed of shrub species, including snooth sunmac (Rhus gl abra), wax nyrtle (Mrica
cerifera), saplings of comon tree species, vines including honeysuckle and briars (Smlax sp.),
and bl ackberry.

2.0 Site Hstory and Enforcenent Activities

ALAAP was established on 13,233 acres of | and near the junction of Talladega Oreek and the Coosa
River. The plant was built in 1941 and operated during Wrld War Il (WNI) as a governnent-
owned/ contractor-operated (GOCO facility. ALAAP produced nitrocellul ose (NG, single-based
snokel ess powder, and nitroaronatic explosives [i.e., trinitrotoluene (TNT), dinitrotoluene
(DNT); and 2,4,6-trinitrophenylmethylnitramne (tetryl)]. Activities at ALAAP included in the
manuf act ure of expl osives were the production of the chemcals sulfuric acid H2 SO 4), aniline,
N, N-di net hyl ani | i ne, and di phenyl am ne. Spent acids were recycled and wastes resulting from
these operations were disposed of. In August 1945, operations were term nated at ALAAP and the
pl ant was converted to standby status.

The plant was naintained in various stages of standby status until the early 1970s. In 1973, the
Arny declared ALAAP excess to its needs. Since that tine, several parcels of the original
property, including Area A, were sold or returned to their previous owners. Area A, enconpassing
2,714 acres, was auctioned by GSA in May 1990. Currently the property consists of wildlife

habi tat used occasionally for hunting and sonme | oggi ng. The property was sold with an
unrestricted deed.

In 1978, the U . S. Arny Environnmental Center [fornerly the U.S. Arny Toxi ¢ and Hazardous

Material s Agency (USATHAMA)], managing the Arny's Installation Restoration Program (IRP),
conducted a record search which concluded that specific areas of the facility were potentially
contam nated by expl osives and | ead conpounds. Further studies at ALAAP confirned soils

contam nation with expl osi ves conmpounds, asbestos, and | ead. Several investigations were

conduct ed between 1981 and 1983 to define contami nation further. In 1984, ALAAP was proposed for
inclusion on the CERCLA (Superfund) National Priorities List (NPL).

An RI/FS under the Departnent of Defense (DOD) IRP was initiated in 1985 to determ ne the nature
and extent of contami nation at ALAAP and the alternatives available to clean up the site. For
the purposes of the RI/FS, the facility was divided into two general areas. Area A consisted of
the eastern portion of the facility, and Area B consisted of the western portion. The initial R
under the IRP confirned the existence of explosives, asbestos, and | ead contam nation in the
soil in Area A and in the soil, sedinent, and groundwater in Area B. The Rl for Areas A and B
was conpleted in 1986. As a result of the findings of the R, cleanup activities at Area A were
conducted in 1986 and 1987, which included buil di ng decontam nation and denolition, soil
excavation, and stockpiling. Initially, 21,400 cubic yards of contam nated soils were excavated
fromArea A and stockpiled in Area B in 2 covered buildings and on a concrete slab. In July
1987, ALAAP was placed on the NPL.

Area A includes the Magazine Area (Study Area 11), Ad Burning Ground (Study Area 12), Snall
Arns Ballistic Range (Study Area 13), Cannon Range (Study Area 14), dd Wll (Study Area 15),
the eastern portion of the Propellant Shipping Area (Study Area 17) and a parcel of woodl and
outside the security fenceline. Additional areas identified during subsequent investigations
conducted at the site include the Rubble Pile (Study Area 29), the New Trench Area (Study Area
30), the Disposal Area (Study Area 31), the Nunber 2 Rubble Pile (Study Area 32), the

Henni ngsburg Area (Study Area 33) and the 229 Area (Study Area 34). An overall |ayout of Area A
showi ng the locations of all study areas is presented in Figure 3. The study areas within Area A



and their descriptions are presented in Table 1.

In 1990, EPA indicated that additional investigations needed to be conducted at Area A to ensure
that no residual contami nation renained following the initial renoval actions. Area A was
conveyed to private buyers in August 1990, with the provision that additional investigations and
any required cl eanups woul d be perfornmed by the Arny.

In 1991, a supplenental R was begun to verify the effectiveness of the conpleted renoval
actions in Area A The supplenental R initially determined that soils at two study areas within
Area A (Study Areas 12 and 30) continued to contain | ead and expl osives at unacceptabl e
concentrations. The supplenental RI/FS concluded that approximately 2,200 cubic yards of

| ead-contam nated soil from Study Area 12 and approxi nately 5 cubic yards of expl osives-

contam nated soil from Study Area 30 required further renedi ati on.

A Record of Decision (ROD) for the Stockpile Soils Operable Unit (QU) was issued in Decenber
1991 and reconmended incineration as the preferred alternative. The incineration of the
Stockpile Soils commenced in May 1994 and was conpl eted i n August 1994.

An interimROD for the Area A Soil QU (Study Areas 12 and 30) was submitted in April 1994.

During the latter half of 1994, Study Area 12 soils (2,179 cubic yards) were excavated,
stabilized and placed on the on-site backfill area in Area B. Expl osives contami nated soils from
Study Area 30 (5 cubic yards) were excavated, incinerated and placed in the on-site backfill
area in Area B.

Fol | owi ng conpl etion of the interi mresponse actions, sanples of all nedia across the site were
coll ected. This sanpling provided a conpl ete assessnment of the status of the site follow ng the
conpl eted renedial actions. This data was the basis for the R sk Assessnent.

The foll owi ng docunents outline the results of the initial assessnent of ALAAP, cleanup actions
conducted in Area A, and the investigations of the Area A Mre detailed information is

avail able in docunents for public review at the Earle A Rainwater Menorial Library,

Chi | der sburg, Al abana.

1. Installation Assessnent of Al abana Arny Amunition Plant, Report 130, My 1978.

2. A abama Arny Amunition Plant, Area A Renedial Actions, Final Report, February
1988.

3. Stockpile Characterization Report for Al abama Arny Ammunition Plant, Chil dersburg,
Al abama, July 1991.

4. Feasibility Study for the Al abama Arny Amunition Plant Stockpile Area, Cctober
1991.

5. Proposed Plan for Early Renedial Action of Stockpile Soils at Al abama Arny
Amunition Plant Stockpile Soils Area QU, Novenber 1991.

6. ROD for Early Renedial Action of Stockpile Soils at Al abama Arny Ammunition
Pl ant Stockpile Soils Area QU, Decenber 1991.

7. Suppl enmental Renedial Investigation/Feasibility Study for Area A Al abama Arny
Amuni tion Plant, Final Baseline R sk Assessnment, August 1995.

8. Supplenmental Renedial Investigation/Feasibility Study for Area A Al abama Arny
Amunition Plant, Final Feasibility Study, February 1996.

9. InterimROD for Soils within the Alabama Arny Ammunition Plant Study Areas 12
and 30 of the Area A Soils QU

10. Suppl enental Renedial Investigation/Feasibility Study for Area A Al abanma Arny
Amuni tion Plant, Final Renedial Investigation Report, May 1996.

11. Supplenental Renedial Investigation/Feasibility Study for Area A Al abama Arny
Amuni tion Plant, Renedial |nvestigation Report Addendum Low Fl ow



Pur ge/ Sanpl i ng of Selected Wlls, August 1996.
12. Final Proposed Plan for Renedial Action of Contaminated Soils at the A abama Arny
Amunition Plant Area A August 1996.

3.0 H ghlights of Community Participation

In accordance with the Arny's Community Relations Plan (CRP) for ALAAP, Cctober 1990, all
deci si on docunents were released to the public for review and comment. Al docunents were
nmade available to the public at the Earle A Rainwater Menorial Library, Childersburg, AL.

3.1 Conpleted InterimActions

The FS and the Proposed Plan for the Areas 12 and 30 ROD were rel eased to the public on March
31, 1993. The public coment period started on April 1, 1993, and ended on April 30, 1993. The
notice of availability of the Proposed Plan was published in Daily Hone, Birm ngham News,

Anni ston Star, and Montgonery Advertiser on March 30, 1993.

In accordance with the CRP, a public neeting was held at Central A abama Community Col | ege on
April 20, 1993 to informthe public of the preferred alternative and to seek public coments.
At this neeting, representatives from ALAAP, EPA the Al abana Departnent of Environnental
Managenent (ADEM), the U . S. Arny Corps of Engineers (USACE), and U S. Arny Environnental Center
(USAEC) were present and answered questions about the site and the renedial alternatives under
consi deration. ALAAP, EPA, ADEM USACE, and the USAEC reviewed all witten and verbal commrents
submitted during the public coment period. Review of these coments caused no significant
changes to the preferred renedy outlined in the Proposed Plan. A response summary to the public
comrent s recei ved during the public comment period and hearing was included in the

Responsi veness Summary section of the ROD for Areas 12 and 30.

The Proposed Plan identified Alternative ID as the preferred remedy. Alternative |ID, which was
described in the FS, consists of excavation of Area A contami nated soils, transportation to
Area B, storage with stockpiled soils, on-site treatnment (in Area B) along with the stockpiled
soils, and on-site disposal of treated soils at a designated area in Area B.

3.2 Proposed Final Action

The FS and the Proposed Plan for the final ROD were released to the public on August 16, 1996.
The public comment period started on August 16, 1996, and ended on Septenber 15, 1996. Docunents
were nade available to the public at the Earle A Rainwater Menorial Library, Childersburg, AL.
The notice of availability of the Proposed Plan was published in the Daily Hone and the

Bi r m ngham News on August 15, 1996.

In accordance with the CRP, a public neeting was held at Central A abama Comunity Col | ege

on Septenber 10, 1996 to informthe public of the preferred alternative and to seek public
comrents. At this meeting, representatives from ALAAP, EPA, the Al abanma Departnent of

Envi ronnent al Managenent (ADEM), the USACE, and USAEC were present and answered questions about
the site and the renedial alternatives under consideration. A response summary to the public
comrent s recei ved during the public comment period and hearing is included in the Responsiveness
Summary section of this report.

The Proposed Plan identified Alternative 13-6 as the preferred renedy for soils within Study
Area 13 and Alternative 14-3 as the preferred alternative for contam nated soils wthin Study
Area 14. Alternative 13-6, which is described in the FS, consists of excavation of contam nated
soils and transportation to a hazardous waste landfill for incineration. Alternative 14-3, which
is described in the FS, consists of excavation of all contam nated soils followed by solidifica-



tion/stabilization of soils prior to on-site disposal. These actions are a final action for all
media within Area A The Ri sk Assessnent conpleted for the site, based on data collected after
the conpletion of all interimresponse actions, determned that all renaining study areas
qualified for No Further Action.

ALAAP, EPA, ADEM USACE, and the USAEC reviewed all witten and verbal comrents submtted during
the public comment period. Review of these comments caused no significant changes to the
preferred remedy outlined in the Proposed Plan. Al questions, either witten or verbally
presented in the public neeting have been addressed.

4.0 Scope and Role of the Area A Soil QU

QUs are defined as discrete actions that conprise increnental steps toward the final overall
remedy. These actions may conpl etely address a geographic portion of a site or a specific
problem QUs nmay al so be interimactions; however, they nmust be followed by subsequent actions
to address the scope of the problemdefinitely. This docurment addresses both conpleted interim
actions and proposed final actions at the installation.

4.1 Conpleted InterimActions

The Stockpile Soils Area QU, the first QU to address contam nated soils at ALAAP Area A,

invol ved treatnent of contami nated soils that were excavated. from Area A and stored in RMCSs

in Area B. The initial renoval actions that led to the soils stockpiling were performed based on
findings of the RI/FS of ALAAP conpleted in 1986. deanup activities at Area A included building
decontam nati on and denolition and contam nated soil excavati on and stockpiling. A ROD for
treatnent [i.e., incineration followed by solidification/stabilization (if required)] of the
Stockpile Soils Area QU soils was signed on Decenber 31, 1991. In 1990, EPA indicated that

addi tional investigations needed to be conducted at Area A to ensure that no residual

contami nation renai ned on site; therefore, a supplenmental R was conducted in 1991. An interim
action covering soils of Study Areas 12 and 30 within Area A addressed the contanminated soils
that were identified during the initial supplenental investigation.

The contam nated soils of the Stockpile Soils Area QU as well as soils from Study Areas 12 and
30 within have been renediated. Onsite incineration was the selected renedy in the ROD for the
Stockpile Soils Area QU and for the soils renoved from Area 30. The ash fromthe incinerator
was tested for |ead contam nation and treated by solidification/stabilization (if required)
prior to final disposal. Soils renoved from Study Area 12 during the interimaction have al so
been solidified.

4.2 Proposed Final Actions at Study Areas 13 and 14

The action proposed in this plan is a final action and is intended to address all remaining
contam nated soils (Study Areas 13 and 14) within Area A The threats addressed in this final
renmedi al action are the contaminated soils |ocated at Study Areas 13 and 14. Actual or

threat ened rel ease of hazardous substances fromthese contam nated soils, if not addressed by
inpl enenting the selected early action, may present a current or potential threat to public
health, welfare, and the environnent. Follow ng conpletion of these actions, there will be no
remaining nmedia within Area A requiring action. This action represents the final action to be
conpleted at the site.

4.3 Proposed No Further Action

The sanpling associated with the suppl enental investigation provided a conpl eted assessnent of
all nedia as it exists following the conpletion of all interimresponse actions. This data set



was the basis for the conpleted Ri sk Assessnent for the site. The R sk Assessnent has determ ned
that all renmining Study Areas, with the exception of those presented in Section 4.2 (Study
Areas 13 and 14), qualify for No Further Action

5.0 Summary of Site Characteristics

Remedi al investigations at the site have been conpleted in several phases. Early investigations
focused on determning the horizontal and vertical extent of contam nation within the soils and
groundwat er. These initial investigations were the basis for the interi mresponse actions
conpleted at the site. Follow ng conpletion of an interimaction, sanples were once again
collected fromthe affected study areas to verify that the actions conpleted were effective.
This verification sanpling led to the interimaction conpleted at Study Areas 12 and 30 where
addi tional contam nati on was detected. Following the conpletion of this (Areas 12 and 30)
interimaction, sanples were once again collected fromacross the entire installation to
determine if any final actions were required prior to site closure. As a part of this effort,
sanples fromall site nedia were collected. Table 2 presents a summary of the average detected
background concentrati ons of inorganics conpared to the average detected concentrations detected
at each Study Area. These suppl enental data were the basis for conpleting the final Baseline

Ri sk Assessnment (BRA) for the site. The final BRA was prepared to assess the inpact(s) of the
contami nants at each site on human and environnental concerns and to determ ne appropriate
remedi ation levels. The BRA identified Area 13 and 14 as requiring additional renedial actions
These are the only areas identified as still having contam nation present in the soils exceeding
heal th based cl eanup | evels. A summary of chemicals of potential concern (COPCs) detected at
each area is presented in Table 3

The foll owi ng di scussion sunmmarizes the site characteristics for each study area and includes a
description of the fate and transport of site contam nants. This summary is based on the

suppl emental data collected following the initial renoval actions across all of Area A and the
interimactions conpleted in Areas 12 and 30. These data are post renoval and reflect the
effectiveness of interimresponse actions conpleted to date.

5.1 Magazine Area (Study Area 11)

The Magazine Area, located in the north central portion of Area A and consisting of a series of
storage buildings, is the largest study area in ALAAP Area A The Series 260 Buildings are

desi gnated for storing DNT, the Series 1010 Buildings for storing tetryl, and the Series 811
Bui | dings for storing TNT

Soils, groundwater, surface water and sedi nents were anal yzed. Metals concentrations were
detected in all nedia, and polycyclic aromatic hydrocarbons (PAHs) were al so present in the
soil. Mnor concentrations of volatile contam nants (trichlorofl ouornethane) were detected in
soi|l and sedinent sanples. The prinmary mgration pathways of contam nants detected in soil are
fugitive dust or particulate em ssion, contact, and ingestion. In addition, due to the proximty
of a hardwood swanp near Study Area 11, the potential exists for chemcals in soil to mgrate to
the swanp via surface runoff during periods of heavy rainfall

5.2 dd Burning Gound (Study Area 12)

This study area is located in the northern section of Area A and was the prinary disposal site
for unacceptabl e batches of explosives, propellants, and other reactive wastes. Periodic burning
of the study area's vegetation was practiced during plant operation to minimze the danger of
wildfires. This study area also included a forner Lead Renelt Facility. Surface water flow in
this area is intermttent and occurs only during heavy rain events. Two interi mresponse actions
have been conpleted at this site to address expl osives and | ead contam nation



Suppl enental sanpling has been conpleted in this area to verify the effectiveness of the

conpl eted renedial actions. Oganic and netallic chemcals were detected at this study area
during the supplenental sanpling. The primary mgrati on pathways of nunitions and netal s
detected in soil are fugitive dust or particulate em ssion, contact and ingestion. In addition
the potential exists for chemcals in soil to mgrate via surface runoff during periods of heavy
rainfall. The potential for contam nants to reach groundwater fromthis area is high due to the
creation of a pond following recent renedial actions, however, contam nant concentrations in the
soil are low, mnimzing the actual threat.

5.3 Small Arnms Ballistics Range (Study Area 13)

This study area is approximately 3.7 acres, located centrally at the northern boundary of Area
A. This area was covered by gravel during the operational period and was used as a test range
for small arns ballistics. A ballistics |aboratory for powder blending and bull et |oading was
adj acent to this area during the operational period. Lead-contaninated soils and tinbers were
removed in an interimaction (1986 to 1987). Currently, no buildings exist on this site

G oundwat er and soil sanples have been collected fromthis area to verify the effectiveness of
the conpl eted renedi al actions. The supplenental sanpling results indicated the presence of
nmetals in the groundwater and netals and PAHs in the soil. The primary mgration pathways of
PAHs and netals detected in soil are fugitive dust or particulate em ssion as well as contact
and ingestion. In addition, the potential exists for chemcals in soil to mgrate via surface
runof f during periods of heavy rainfall. The amount of PAH contam nati on reachi ng groundwat er
fromthis area is expected to be | ow because of the | ow concentrati ons detected in the soils and
the i mmobile nature of the conpounds.

5.4 Cannon Range (Study Area 14)

This study area, used for cannon test firing, is approxinmately 13 acres |located at the northeast
corner of the northern boundary of Area A Since operations ceased at ALAAP, all buildings have
been renoved and the renmining area has not been nai ntai ned.

Soi|l sanples were collected fromthis area during the supplenental investigation. Mtals,
phthal ates and a single nunitions hit were detected at this study area. The prinmary migration
pat hways of contam nants detected in soil are fugitive dust or particul ate em ssion, contact,
and i ngestion.

5.5 d Wll (Study Area 15)

The dd Wll was a relict hand-dug well, located in the northeast portion of Area A which
served a farmor residence prior to construction of ALAAP and was reportedly approxi nately 30 ft
deep and 5 ft in dianeter. During the razing of the |aboratory building that supported the

expl osi ves nmanufacturing operations, |aboratory reagents, non-sparking paints, 55-gallon (gal)
drums of a tar-like material, fire retardant paint, containers of other unidentifiable
materials, and old tires were reportedly disposed of in this well.

Soil and groundwat er sanples were collected fromthis study area. Soil and groundwater sanples
contained netals and the phthal ates. The well and surroundi ng soils were renoved during an
interimrenoval action in 1986 to 1987. No foll ow up sanpling was required during the

suppl emental investigation due to the conplete removal of the structure and surroundi ng soils

5.6 Propellant Shipping Area (Study Area 17)



The propel |l ant shi ppi ng houses are located in the south-central portion of ALAAP. The

shi ppi ng house area (Series 229 Buildings) used to store propellant prior to shipment and
consi sted of 48 buildings, 13 of which are located on the land previously sold to Kinberly
Clark. The renaining 35 buildings, located within the current ALAAP boundary, conprise
Study Area 17 and are split between Area A and Area B

The shi ppi ng houses (except for the foundations) and contam nated soil were renoved during a
renmoval action conpleted in 1986 to, 1987. Supplenental sanpling was conpleted in this area to
verify the effectiveness of the conpleted renedial action. Metals and a single nitroaronatic hit
were detected in this study area. The prinmary rel ease nechanismfor lead at this site would be
through rel ease to the atnosphere as particul ate or dust em ssions, contact, and ingestion

5.7 New Trench Area (Study Area 30)

During renedial activities conducted by Roy F. Weston, Inc. (Weston) in 1986 to 1987, Study Area
30 was identified. This area is approxinmately 2.9 acres located north of Study Area 11. Area 30
was used for disposing of equipnent and other general wastes. Contami nated soil was renoved at
the time of discovery

Ni troaromati c conmpounds were detected in 3 of the 34 soil sanples collected during the

Suppl enental Investigation. Al three sanples, which were collected fromthe 0- to 3-ft depth
contai ned 246-TNT, with one sanple containing a high concentration [13,900 parts per mllion
(ppm] of this conpound. Although the concentration of 246-TNT in the second sanple was an order
of magnitude | ower (1,400 ppn), the results suggested the presence of an area of high
nitroaromati ¢ contam nation. O the three sanples that contai ned 246- TNT, two al so contai ned
135- TNB. The presence of these contaminants is due to past disposal practices in the area. This
area was the subject of an interimrenoval action to address the nitroaronatics. Suppl enental
sanpling was conpleted follow ng the renoval action to verify that the actions conpl eted were
effective.

Metal s were detected in the soils follow ng the removal action. The prinmary migrati on pat hways
of the organics and netals detected in soil are fugitive dust or particul ate em ssion, contact,
and ingestion. In addition, the potential exists for chemcals in soil to mgrate via surface
runof f during periods of heavy rainfall. The inportant fate and transport processes of the
netals in the terrestrial environnent are adsorption/desorption, precipitation/dissolution, and
speciation. The rate and extent of these processes are influenced by pH ionic strength
inorganic and organic |igands, and redox conditions,

5.8 Disposal Area (Study Area 31)

During renoval activities conducted by Weston in 1986 to 1987, Study Area 31 was identified.
This area conprises less than 1 acre and is located north of Study Area 11 and east of Study
Areas 30 and 12. Study Area 31 was used for disposing of equipnment and ot her general wastes.
Remedi ation of the area was conpleted follow ng di scovery. Suppl enental sanpling was conpl et ed
to verify the effectiveness of the renedial actions.

No nitroaromati ¢ contam nation was detected in any of the soil sanples collected as part of
the suppl emental investigation. Only netals were detected at this study area. The inportant
fate and transport processes of the netals in the terrestrial environment are adsorption/
desorption, precipitation/dissolution, and speciation. The rate and extent of these processes
are influenced by pH, ionic strength, inorganic and organic |igands, and redox conditions.

5.9 Rubble Pile (Study Area 29) and Nunber 2 Rubble Pile (Study Area 32)



During renoval activities conducted by Weston in 1986 to 1987, Study Areas 29 and 32 were
identified. These tracts were suspected to have been | ocalized areas used for the disposal of
equi pnent and ot her general wastes. Study Area 29 is |ocated near the Area A northwest boundary,
and Study Area 32 is directly across the road. Contami nated soil was renoved fromboth areas
follow ng discovery. Supplenental sanpling was conpleted to verify the effectiveness of the
renoval actions.

Soi|l and groundwater sanples were collected fromthis study area. Metals were detected in the
soil and groundwater and a single nitroaronatic hit was detected in a groundwater sanple. This
conmpound was not detected during a followup sanpling

5.10 Henningsburg Area (Area 33)

During renoval activities conducted by Wston in 1986 to 1987, Study Areas 33 was identified.
This area was suspected to have been a |l ocalized area used for the disposal of equipnent and
ot her general wastes. Contam nated soil was renoved shortly after discovery. Study Area 33 is
located centrally near the Area A east boundary.

Suppl enental sanpling was conpleted to verify the effectiveness of the renoval actions. Metals
and m nor concentrations of volatile conpounds were detected.

5.11 229 Area (Study Area 34)

During renoval activities conducted by Weston in 1986 to 1987, Study Area 34 was identified.
This area was used for disposing of equipnent and other general wastes and is |ocated directly
south of Study Area 17. Contam nated soil was renoved follow ng di scovery. Suppl enental sanpling
was conpleted to verify the effectiveness of the renmoval action

Soi|l and groundwater sanples were collected fromthis area during the suppl enental
investigation. Metals were detected in both nedia. The primary rel ease nmechanismfor the netals
at this site would be through the atnosphere as particul ate or dust em ssions, contact, and

i ngestion.

6.0 Sumary of Site R sks
6.1 Introduction

In 1991 through 1995, a supplenental R was conducted at the request of EPA Region IV to verify
the effectiveness of the conpleted interimresponse actions in Area A A baseline risk
assessnent (RA) was conducted as part of the Rl to determne if chemicals detected in unposed
soi|l and groundwater pose a significant risk to human health and the environnent. The

suppl emental Rl and baseline RA determned that soils at two study areas within Area A (Study
Areas 13 and 14) continue to contain | ead and expl osi ves at unacceptabl e concentrati on and,
therefore, require further renediation

Al media in all Study Areas were sanpled after interi mresponse actions were conpl eted. These
data were used to develop the RA for the site. Risks due to site contam nation were estinated
for current and future risks to verify that the renedial actions conpleted to date were
effective. Feasibility efforts were focused on the renmining site contam nation that was not
addressed by the earlier remediation efforts. ldentified areas with excessive contam nati on were
Study Areas 13 and 14. Risks identified are presented in the sunmary section (Section 6.2). The
nmet hods i npl enented to estimate the risks are in accordance with the risk assessment gui dance
for CERCLA sites and are summari zed in Sections 6.3 through 6.7. The reader is urged to revi ew
the conplete RA for a detail ed understanding of the renedi al assessnment process as it applies to



this site.
6.2 Health Risks

The nethods used in assessing the risks associated with reasonabl e maxi num exposure (RVE) to the
site contami nants are those presented in EPA's R sk Assessnment Qui dance for Superfund (RAGS),
Hurman Heal th Eval uation Manual (1989a); RAGS Suppl enental Quidance, Standard Default Exposure
Factors (1991); and other EPA guidance. According to RAGS, actions at Superfund sites should be
based on an estinate of the RVE expected to occur under both current and future | and-use
conditions. The RVE is defined in RAGS as "the highest exposure that is reasonably expected to
occur at a site." The intent of the RVE is to estinmate a conservative exposure case (i.e., well
above the average case) (EPA, 1989a).

Based on RAGS, RME human health risks were determ ned for each exposure pathway at each study
area and receptor location (Sec. 6.2.5) based on RMVE concentrations and factors [Sec. 3.0 and
App. C of the RA (ESE, 1995)]. Because of the uncertainty associated with any estimte of
exposure concentration, the upper confidence limt [i.e., the 95 percent upper confidence limt
(MCL 95)] on the nean is the preferred exposure concentration to use in determning potential
heal th risks. However, according to RAGS, if there is great variability in neasured or nodel ed
concentration values, the MCL 95 may be high, and coul d exceed the maxi mum detected value. In
this case, the maxi mum detected or nobdel ed concentration was used as the exposure concentration
Exposure factor values (i.e., contact rate, body wei ght, averaging tinme, exposure duration) used
in calculating chemcal intakes were the 95th percentile val ues when avail abl e; otherw se, the
90th percentile was used. A majority of the exposure factors were provided in RAGs while severa
were site-specific factors obtained fromsite information (e.g., clinmactic conditions conducive
to dermal exposure).

The health risks were eval uated separately for carcinogeni c and noncarci nogenic effects, with
potential carcinogens evaluated for their carcinogenic and noncarci nogenic effects, where a
speci fic carcinogen has published noncarcinogen criteria

Ri sk estinmates relevant to aquifer uses are presented for hypothetical future unposed exposure
pat hways. Worker exposure to contam nated groundwat er exceedi ng MCLs was not eval uated under the
current use exposure scenario since these individuals are not currently using groundwater. R sk
estimates relevant to direct contact and incidental ingestion of surface soil and dust are
presented for both current and hypothetical future onsite exposure scenarios. Current unposed

ri sks are eval uated based on a worker and recreational hunter exposure scenario, while the
future unposed risks are eval uated based on a hypothetical future residential exposure scenario
The RA was conducted in five sequential steps, each of which are summari zed bel ow.

Ecol ogical risks, risks to aquatic and terrestrial wildlife, were also eval uated. Ecol ogica
ri sks were assessed for aquatic receptors (e.g., fish and invertebrates) and terrestria
receptors (e.g., plants and aninals).

6.2.1 Media of Concern

The risk assessnment process outlined in the RA (ESE, 1996) involves a consideration of chemcals
of potential concern (COPCs) for each nedium (e.g., soil, groundwater, surface water, and
sedinent) and routes of current and future exposure for human and nonhunan popul ations

6.2.2 COPCs

During the initial steps of the RA, COPCs for human and nonhunan receptors were devel oped based
on the information contained in the Supplemental R (ESE, 1996). COPCs are those chenicals



detected at the site that nay pose health concerns to human heal th and/ or environnent,

included for further quantitative risk eval uation.
eval uation of the analytical and historical

and i norgani cs present
taken from several

wer e devel oped and eval uated separately for all
the ALAAP RA include the foll ow ng:

Vol atile Organi ¢ Conpounds (VCOCs)

Acet one Br ononet hane
Met hyl butyl ketone Met hyl
1,1, 2,2, -Tetrachl or oet hane

Semi vol atil e Organi ¢ Conpounds (SVQOCs)
M scel | aneous

Bi s(2- et hyl hexyl ) pht hal ate
D -n-butyl phthal ate

Car bazol e
D et hyl

Pol ycyclic Aromati ¢ Hydrocarbons (PAHs)
Acenapht hene
Benz(a) ant hr acene
Benzo( k) f | uor ant hene
Benzo( ghi ) peryl ene
Fl uor ene
Benzo( b) napht ho

(1, 2-D)t hi ophene

Chrysene

Pyrene

Muni tions/ N troaromatic Chemcal s
1, 3-Di ni trobenzene
N- Nt r osodi phenyl ami ne

I norgani ¢ Chemi cal s

Al um num Arsenic Bari um
Beryl lium Cadmi um Chr omi um
Cobal t Copper Iron
Lead Manganese Mer cury
N ckel Vanadi um Thal I i um

i sobut yl
Tri chl or oet hene

pht hal ate

Acenapht hyl ene

Benzo( a) pyr ene

I ndeno( 1, 2, 3-cd) pyrene

2,4-Di nitrotol uene
1, 3,5-Trini trobenzene

and are
COPCs were sel ected based on a detailed

data according to procedures outlined in EPA s risk
assessnent gui dance (EPA, 1989a) which sel ects COPCs based on potenti al
wildlife and discounts chenicals that are associated with the natural
in site-specific background soil.
ESE sanpling events (1979 to 1995) to include suppl enent al
occurred as part of the interi mresponse actions at areas where renoval
envi ronnent al

toxicity to humans and
concentrations of nmetals
The data considered in the RA were
sanpl i ng that
actions occurred. COPCs
nedia. The final list of COPCs for

Chl orof orm
Met hyl ene Chl ori de
Tri chl or of | uor onet hane

ket one

Di benzof uran
1, 2, 4-Trichl or obenzene

Ant hr acene

Benzo(b) f | uor ant hene
Fl uor ant hene

Napht hal ene

Phenant hr ene

2,6-Di nitrotol uene
2,4,6-Trinitrotol uene

Table 2 provides a sunmary of COPCs detected in each nediumat each study area at the site.

6. 2. 3 Exposure Assessnent

Exposure is defined as the contact of an organismw th a chem cal

exposur e assessnent

is the determ nation or estinmation of the nagnitude,

or a physical agent. The

frequency, duration,

and route of exposure. An exposure assessnment provides a systenatic analysis of the potential

nmechani sm by which a receptor nay be exposed to chem cal

or physical agents at or originating

froma site. The objectives of an exposure assessnent are to:

. Defi ne exposure pat hways;
. Identify potentially exposed popul ation(s); and
. Measure or estimate the magnitude, duration, and frequency of exposure for each



receptor (or receptor group).

Factors influencing contaminant mgration are al so considered during an exposure pathway
assessnent .

6.2.3.1 Potentially Exposed Hunman Popul ati ons

Currently, operations at the site are conpletely inactive, no nmlitary activity is ongoing.
Under future projected |and use conditions, the current owner (Wodlander, Inc.) plans to use
the site for hunting purposes. The types of activities expected include wildlife nanagenent for
future hunting purposes by planting grass for deer and building bird feeding areas. These
activities will be carried out by a wildlife biologist enployed by the current owner. No
residential comunities exist nor are planned at the boundary or downgradient of Area A

The 1986 Rl report (ESE, 1986) contains information regarding the residential areas, mnunicipa
wat er service, and water sources near [within 1.6 to 3.2 kilometers (kn)] ALAAP. County tax
records indicate that the density of residences is | ow near ALAAP. A total of 140 residences or
structures was identified within an area of approxinmately 47 square kilonmeters (kn) adjacent to
ALAAP boundaries. Housing density ranged fromO to 57 residences per section (2.6 km2). Mst
resi dences were concentrated in the communities of Kynulga, southeast of ALAAP, and Laniers,
north of the site

6.2.3.2 Current Land Use

Portions of ALAAP are devel oped to be rel eased as excess property, which requires certification
that the released property is free of contamnation and nay be rel eased for unrestricted | and
use. Parcels of the site have already been approved for property transaction, upon confirmation
of the absence of contamination. Area A is one such parcel having been auctioned to private
owners. No restrictions were placed on the deed and the Arny retains responsibility for all

cl eanup operations resulting frompast Arny use of the property.

The future land use, as currently stated by the | andowner (Wodl ander, Inc.), will be primarily
recreational hunting. However, the renedial project nmanager (RPM indicated that, at one tine, a
chem cal manufacturing firmhad negotiated to rent Study Area 11 for special chem cal storage
purposes. A simlar future use is possible for this study area. Chem cal exposure under this
type of use will be prinmarily to the worker. No plans exist for the site to be used for
residential purposes in the near future. However, due to the unrestricted | and use designation
on the property, a conservative approach to risk estimation is taken by considering future

resi dential exposure to children and adults.

6. 2. 3.3 Human Subpopul ations of Potential Concern

Currently, no identifiable hunman popul ati on of potential concern exists at Area A Under the
future land use conditions, the property and wildlife naintenance workers and hunters visiting
the area are the potential receptors of concern. No residential receptors are currently in the
area, nor are they likely in the foreseeable future. However, since unrestricted |land use is
permtted, a projected residential exposure is considered in the RAto represent a worst-case
exposure and inpact scenario. Currently, no sensitive human subpopulation lives within the area
but risks to a child in a residential exposure scenario are evaluated to cover worst-case

condi tions. The human exposure pathways used in the RA foll ow nethods outlined by EPA (1989a).

6.2.3.4 Potentially Exposed Wlidlife

Because of the degree and type of managenment within Area A the availability of well-devel oped



di stinct communities is low Therefore, many of the resources across the site are fairly uniform
and do not represent distinct habitat types that support unique wildlife popul ations. Mich of
the regi on surroundi ng ALAAP is nanaged for forest resources at a | evel exceeding the managenent
observed at ALAAP. Practices such as controlled burning to reduce understory and groundcover
vegetati on have been absent in recent decades at ALAAP. This has allowed the growth of dense
thickets of briars, blackberry, honeysuckle, and other herbaceous vegetation favoring wildlife
speci es such as gray cathird (Dunetella carolinensis), northern nockingbird (M nus pol ygl ottos),
Carolina wen (Thryothorus | udovicianus), and rufous-sided towhee (Pipilo erythropthal nus).

Al though nmuch of Area Ais uniformin wildlife resources, significant differences are apparent
when conparing the wooded and | ogged areas with areas that have received recent renedia
activity. The wooded and | ogged areas continue to support vegetation associated with pine and

m xed pine hardwood comunities. The areas that have been renedi ated, however, represent earlier
successi onal systens ranging frombare soil to old field vegetation with no canopy cover, little
shrub cover, and sparse to noderate herbaceous cover

Most of the avian speci es observed across the site are permanent residents. However, others |ike
the acadi an flycatcher (Enpi donax virescens), blue-gray gnatcatcher (Polioptila caerulea),
chimey swift (Chaetura pel agica), eastern kingbird (Tyrannus), sumrer tanager (Piranga rubra),
and swal | ow are summer breedi ng species that had not yet migrated south during the |ate Septem
ber bird survey. Several nore breeding birds can be expected to use site resources during the
spring and sunmer seasons.

The only w ntering nonresident birds observed were the northern harrier (G rcus cyaneus) and
house wen (Trogl odytes). Several nore winter residents can be expected to be present for
portions of the fall and winter. The oak-dom nated swanp in Study Area 11 is known to support
several wood ducks (A x sponsa) during late fall and early winter

Al t hough sone standing water is internmttently present at some study areas in Area A no

signi ficant permanent aquatic resources are supported w thin known areas of contam nation

Al t hough the hardwood swanp within Study Area 11 represents a sensitive habitat, the swanp is
renmoved fromthe igloo area where localized soil contam nati on was observed in the 1980 sanpl es.
Surface water runoff may carry small quantities of contam nants toward the swanp, but the
watershed is large relative to the known areas of contam nation. Therefore, concentrations of
contam nants woul d be expected to be lowin the wetland

6.2.3.5 Representative WIldlife Receptors

Due to the nunber and diversity of nonhuman receptors at a site, it is not feasible to evaluate
each species present. EPA guidance indicates that biol ogical receptors (ecosystem conponents
expected to reflect adverse effects of pollutant stress) and endpoints (type of actual or
potential inpact due to contam nant exposure by a receptor) be selected to represent indicators
of any potential adverse effects to all ecosystem conponents (EPA, 1988). Initial screening was
done to identify receptors present at the site. EPA guidance al so indicates that consideration
be given to rare, threatened, and endangered species, and to species of comercial or sport

val ue (EPA, 1989a). Sensitive popul ations or subpopul ations that could be nore adversely
affected by the contam nants of concern, such as juveniles and species with predicted

hi gher -t han- aver age exposure rates, should al so be consi dered

A survey was conpleted as part of the R process (ESE, 1990) to determine if threatened or
endanger ed species were present onsite. Particular enphasis was placed on assessing red-cockaded
woodpecker resources. It was determned at that tine that red-cockaded woodpeckers do not reside
at the ALAAP property nor are they likely to forage there. The only other listed wildlife
species likely to occur at the site is the bald eagle, which nmght overwinter along the river



but is not likely to forage in Area A Inventories were conducted during the spring flowering
period to deternmine if federally listed plant species occurred onsite (ESE, 1990). None of the
listed species was located and little habitat that could support these species was identified
onsite. As a result of these survey efforts, it has been assuned for the purposes of the RA that
threat ened or endangered speci es do not occur onsite and do not require further eval uation.

Speci es were selected as indicator organisns at the different study areas based on the results
of field investigations and the |likelihood of each species being distributed in the habitat at
each study area. Indicator organisns selected for each study area incl ude:

Study Area 11 Per omyscus mce, Raccoon, Witetail Deer, Bl ackberry, Daphnia,
Scenedesnus, Chironom s

Study Area 12 Perommyscus mice, Bobwhite, Wiitetail Deer, Bl ackberry

Study Area 13 Wiitetail Deer, Slender Bush O over, Daphnia, Scenedesnus, Chironoms

Study Area 14 Wiitetail Deer, Sl ender Bush d over

Study Area 17 Wiitetail Deer, Blackberry

Study Area 29 Wiitetail Deer, Blackberry

Study Area 30 Perommyscus mice, Bobwhite, Wiitetail Deer, Bl ackberry

Study Area 31 Peronmyscus mice, Witetail Deer, Bl ackberry

Study Area 32 Wiitetail Deer, Sl ender Bush d over

Study Area 33 Per omyscus m ce, Raccoon, Witetail Deer, Bl ackberry

Study Area 34 Wiitetail Deer, Blackberry

6.2.3.6 ldentification of Exposure Pat hways

An exposure pathway describes the course a chemical or physical agent takes fromthe source to
the exposed receptor. An exposure pathway analysis links the sources, |ocations, and types of
rel eases with popul ation |ocations and physical activity patterns to determ ne the significant

human and nonhuman exposure pat hways.

For an exposure pathway to be conplete, the follow ng four conponents are essential:

. A source or a release froma source,

. A probabl e environnental mgration pathway (e.g., |eaching, volatilization, or
partitioning fromone mediumto another) of a site-related chemical or physica
agent,

. An exposure point where receptors nay cone in contact with a site-related chenica
or physical agents, and

. A route by which potential receptors nay be exposed to a site-related chem cal or
physi cal agent (i.e., inhalation, direct dermal contact, or incidental ingestion).

If any of the four conponents are mssing, the exposure pathway is inconplete and does not
suggest exposure fromthe site.

As required by EPA Superfund gui dance, the exposure pathways for Area A were anal yzed based
on current and future unrestricted use of the site.

6.2.3.7 ldentification of Potential Human Exposure Pat hways by Study Area

Exposure scenari os at each study area were identified based on the type of activities carried
out in the area. Each area was eval uated separately to identify the potential exposure and the
areas of contami nation needing renediation. Significant conpl ete exposure pathways were sel ected
based on the type of contanmination onsite and the environmental nedi umcontam nated, as well as
the activities of the hypothetical hunman popul ation at the site.



The human exposure scenarios evaluated in the RA include

Current Hunter I ngestion, dernal, and inhal ati on exposure to
surface soil

Current Residenti al I ngestion of venison fromdeer harvested unposed.

Fut ure Resi denti al I ngestion, dernmal, and inhalation (dust and
vapors) exposure to surface soil, groundwater
surface water, and sedi ment.

Fut ure Worker I ngestion, dernal, and inhal ati on exposure to

surface soil and groundwat er
6.2.3.8 ldentification of Potential Ecological Exposure Pathways

Animals may be present in or on the soil and, depending on their physiological capabilities and
behavior, may migrate or burrow between various contam nated soil, layers. They nay also nmigrate
bet ween various contam nated areas. In Area A limted contact with surface water nay provide an
exposure pathway to terrestrial organisns. Terrestrial aninmals would |ikely be exposed on an
intermttent basis due to the limted extent of the water and its epheneral nature. Exposure to
soi|l can occur through ingestion, dernal contact, inhalation of dust, and ingestion of food
living/growing in soil. Terrestrial plants can be exposed to contamnants in soil via root
exposure or deposition of contam nated dust onto | eaves.

Aquati c species inhabiting surface water woul d be exposed via uptake across cellul ar nenbranes
(al gae) and digestive and/or gill surfaces (invertebrates).

Sedi nents, particularly fine-grained sedinments in depositional environnents, often act as a sink
for contam nants. These bottom sedi ments may provide an exposure pathway to terrestrial aninals
in Area A especially since these are generally exposed (e.g., not covered by water). Benthic-
dwel | i ng organi sns woul d have constant exposure. Potential exposure pathways via bottom

sedi nents may include ingestion/dernmal intake of contam nated sediments or consunption of
contami nated prey or food itens.

6.2.3.9 Quantification of Exposure

Quantifying the nagni tude of exposure and assessing the frequency and duration of exposure to
the popul ation involves two stages: exposure point concentration estinmation and pat hway-specific
i ntake estination

Exposure point concentrations are the contam nant concentrations that a receptor nmay cone in
contact with at a site. The nonitoring data for Area A were collected over a period of tinme and
illustrate the potential environmental mgration and degradati on of the chemcals. The site was
operational during the 1940s, and essentially no nanufacturing-related activity has occurred
since 1945. Most of the sanpling was done in 1989, 1991, 1994, and 1995, and the exposure
concentrations were calculated using the site nonitoring data. Exposure point concentrations
were cal culated followi ng the statistical nethods described in the Baseline R sk Assessnent
(ESE, 1995).

Pat hway- specific intake is an estimation of how much chem cal enters a receptors body and is a
function of exposure frequency, duration and receptor-specific factors such as inhalation rates,
body wei ght, skin surface area, etc. The exposure factors used in calculating intakes are
presented in Appendi x C and Section 3.0 of the RA



6.2.4 Toxicity Assessment

The objective of the toxicity assessnent is to characterize the nature of the health effects to
human and wildlife receptors associated with the COPCs identified at ALAAP. The characterization
includes a qualitative evaluation of the avail abl e pharnacoki netic and health effects data and a
quantitative evaluation of the avail abl e dose-response information to provide val ues for
estinmating acceptable intake |levels and quantifying risks.

6.2.4.1 Human Toxicity Assessnent

Cancer slope factors (CSFs) have been devel oped by EPA' s Carci nogeni ¢ Assessnment Goup for
estimating lifetime cancer risks associated with exposure to potentially carcinogenic chenicals.
CSFs, which are expressed in units of mlligrans per kilogramper day (ng/kg-day) -1, are
multiplied by the estimated i ntake of a potential carcinogen, in ng/kg-day, to provide an upper-
bound estimate of the excess lifetine cancer risk associated with exposure at that intake |evel
The term "upper-bound” reflects the conservative estinmate of the risks calculated fromthe CSF
Use of this approach nmakes underestimation of the actual cancer risk highly unlikely. CSFs are
derived fromthe results of hunman epi dem ol ogi cal studies or chronic aninal bi oassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cals exhibiting noncarcinogenic effects. RiDs, which are
expressed in units of ng/kg-day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals. Estimated intakes of chemcals fromenvironnental nedia (e.g.
the anmount of a chemcal ingested fromcontam nated drinking water) can be conpared to the

RfD. RfDs are derived from hunan epi dem ol ogi cal studies or aninmal studies to which uncertainty
factors have been applied (e.g., to account for the use of aninal data to predict effects on
humans). These uncertainty factors help ensure that the RiDs will not underestinmate the
potential for adverse noncarci nogenic effects to occur

Tables 3 and 4 provide a sunmmary of the avail abl e noncarci nogeni ¢ and carci nogeni ¢ chronic
dose-response information for both the oral and inhal ati on exposure routes for each chem cal of
concern (COC). When insufficient data are avail able to determ ne dose-response val ues for hunman
ri sk characterization, health-based val ues are devel oped using the avail abl e regul atory

ref erences and resources for human heal th dose-response val ues

6.2.4.2 Chemcals Having No EPA Human Toxicity Val ues

Noncar ci nogeni ¢ effects were evaluated for all of the COPCs identified at Area A including
potential ly carcinogenic chem cals. EPA has devel oped toxicity values for nost, but not all, of
the conpounds identified at Area A

An RfD has not been devel oped for any of the potentially carcinogenic PAHs. For conparative
purposes, the oral RfD for the PAH pyrene (0.03 ng/kg/day) was used to eval uate potenti al
noncar ci nogeni ¢ hazards associ ated with exposure to the carcinogenic PAHs detected at the site
This surrogate approach is outlined in EPA Region IV guidance (EPA, 1995).

Wth respect to the inorganic COPCs, no RfDs, are available for netallic thallium The oral RfID
for thalliumchloride (the nost toxic thalliumsalt) is used to evaluate this netal. Al so, no
RfDs are available for the heavy netal |ead. Due to the high toxicity of lead in children, EPA
recommends using the Integrated Exposure Uptake Biokinetic (IEUBK) Mdel (EPA, 1994b) on a
site-by-site basis to evaluate blood-1ead (PbB) |levels instead of the RFD approach. In addition
a soil screening level of 400 ng/ kg (EPA, 1994a) is available to evaluate soil |lead and an



action level of 15 Ig/L is available to screen |lead in groundwater (EPA 1994b).

The macro- and micro-nutrients cal cium nagnesi um potassium sodium zinc, and iron were
regul arly selected as COPCs at many of the study areas because their soil concentrations
exceeded background soil concentrations and no RfDs or CSFs were available to eval uate them
further in the screening process. These inorganics are required for nornmal cellular function in
manmmal s and for skeletal integrity. To determine if soil concentrations of cal cium nagnesium
sodium iron, zinc, and potassiumpresent at the site are sufficient to provide required
quantities of these chenmicals, daily intakes (fromsoil ingestion) were conpared to the U S
Departnment of Agriculture's (USDA s) recommended daily allowance (RDA). The ratio of daily
intake to the RDAis less than 10 for adults and children at each study area where cal ci um
magnesi um sodium zinc, or potassiumwere identified as COPCs. This nmeans that soil ingestion
alone will not supply these people with enough cal cium nagnesium or potassiumto neet their
daily requirenents. It can be assuned fromthis analysis that the concentrations of these
nmacronutrients in the soils are at insufficient levels to be toxic to humans. Therefore, they
were not considered further in the BRA Iron did exceed 10 tinmes the nutritionally essentia
level s at sonme study areas, and was therefore retained for further analysis.

O the inorganic COPCs at Area A lead is currently classified as a Goup B2 suspect hunan
car ci nogen. However, no CSF values are available for this netal, and the potentia

carci nogenicity associated with exposure to this netal cannot be evaluated. Only the potentia
noncar ci nogeni ¢ hazards associ ated with exposure to | ead were eval uat ed

6.2.4.3 Evaluating Toxicity to Ecol ogi cal Receptors

Ri sks to ecological receptors are quantitatively evaluated by conparing the chem cal intake (for
terrestrial receptors) or exposure concentration (for aquatic receptors) to a toxicity reference
value (TRV) for that chemcal in the specific receptor. TRVs ecotoxicity data for terrestria

and aquatic organisns are discussed in the toxicity profiles for the major COPCs in Appendix E
of the RA (ESE, 1995). Ecotoxicity benchmark val ues were chosen fromthe scientific literature
for each COPC for conparison with estinmated site exposures. Sel ected benchmarks for the COPCs at
Area A were obtained fromthe available literature and were chosen based on the foll ow ng
consi der ati ons

. I ncl udi ng acute and chronic effects,

. Choosing results of tests using organisns as closely related taxonomcally to
representative receptors as possible,

. Choosing tests with ecologically rel evant endpoints, and

. Choosing tests conducted with an ecologically rel evant exposure pat hway.

The preferred val ue that was sought was a chroni ¢ no-observed-adverse-effect |evel (NQAEL). This
NOQAEL val ue was then adjusted for extrapolation of toxicity data between species. Wien no NOAEL
val ue was available for a chenical in the literature, other values such as |ethal doses for 50
percent of an exposed group (LD 50 S) were used to derive a TRV. The toxicity data were adjusted
to account for extrapolation uncertainties according to guidance provided by the U S. Arny
(USAERDEC, 1994). The TRVs used in the RA of wildlife are presented in the RA (Tables 4.4-1

t hrough 4. 4-5)

TRVs are derived fromraw ecol ogi cal benchnarks using the follow ng equation
<I MG 97021B>

6.2.5 Risk Characterization



The objective of the risk characterization is to assess current and future risks to human health
and the environnent fromsite contamnation by integrating the information derived in the
exposure and toxicity assessnments (Sections 3.0 and 4.0). The nethods used for risk calcul ations
are those outlined by EPA regi onwi de, EPA Region |V guidance, and other rel evant gui dance [ Cak
Ri dge National Laboratory (ORNL), 1986] pertaining to hunan and ecol ogi cal ri sk

characterization

6.2.5.1 Site-Specific Human Ri sk Characterization

The carcinogenic risks and H's were calculated for all Study Areas. Because the activities
perforned at each of the study areas differ and the areas are not in close proximty to each
other, the risks were presented separately for each area. Characterizing each study area
separately allow for prioritization of renedial activities that may be required

The potential site risks were conpared to EPA's risk range of 1 in 1,000,000 to 1 in 10,000 (10
-6 to 10 -4), this range is generally considered to be represent as the acceptable health risk
range [40 Code of Federal Regulations (CFR) 300, 430:62]. EPA uses the 10 -6 to 10 -4 risk range
as a "target range" w thin which EPA strives to nanage risk as part of Superfund cl eanup
Therefore, the risk results for this study are summari zed to highlight those individua

chem cal s and nedia that exceed the | ower bound of the risk range, 10 -6 . The 10 -6 risk |leve
serves as a starting point, or point-of-departure to provide focus on those chenmicals that may
require further evaluation as part of subsequent studies (i.e., feasibility studies) if the
curmul ative site risk exceeds 10 -4. Wen a cunul ative carcinogenic risk to an individual under
t he assuned exposure conditions at the site exceeds 1 in 10,000 (10 -4), CERCLA generally
requires renedial action at the site (EPA, 1991)

If the cunulative risk is less than 10 -4, action generally is not required but nmay be warranted
if a risk-based chem cal -specific standard [e.g., maxi numcontam nant level (ML)] is violated

a H exceeds 1, ecological inpacts are posed, or a risk manager indicates that a |ower risk

| evel nust be achi eved due to site-specific reasons.

Table 5 presents a sunmary of the human exposure pat hways and chemicals that contribute to a
total risk of 1 x 10 -6, and an H > 1. As noted, none of the current exposure pathways exceeded
car ci nogeni ¢ or noncarcinogenic target risk levels. The chem cal specific H and risk results
for all COPCs and all exposure scenarios are presented in App. G of the RA (ESE, 1995).

Only two study areas, Study Areas 13 an 14, presented unacceptabl e human health risks which
are to be addressed in the recomrended renedi al actions. A description of the risk associated
with these sites is presented in the foll ow ng paragraphs.

Study Area 13

Hunter and Current Resident - The cunulative H's for the adult hunter exposed to site soils and
the current resident exposed to affected veni son caught by the hunter are below the target H of
1, indicating that this area does not pose adverse human health effects to a hunter or current
resi dent based on the exposure informati on eval uated.

The cumul ative risks for the hunter and current resident exposure scenarios, 7E-06 and 6E-07,
respectively, are within or bel ow EPA's acceptabl e ri sk range based on the exposure information
eval uat ed.

Future Resident and Worker-Future adult and child residents have a potential for adverse health
effects predominantly as a result of exposure to nanganese in groundwater [approxinately 83
percent contribution to the hazard index (H )] (Apps. Dand G. The curmulative H's for a future



residential and adult are 66 and 120, respectively, and the future worker H is 24. Lesser
contributors to the H include cadm um alum num chrom um barium and vanadiumfor adult and
child residents and nickel and cobalt for child residents. Future workers have a potential for
adverse health effects largely (around 83 percent of H) as a result of exposure to manganese in
groundwater. Qther chemicals that contributed to the H to a snaller extent are cadm um

al umi num and chrom um The exposure concentration for lead in the groundwater at Study Area 13
is 748 1g/L, which exceeds EPA s action |level of 15 Ig/L.

The cumul ative risk for the future residential exposure scenario of 2E-04 exceeds EPA' s

upper bound of the acceptable risk range. This risk is explained primarily by exposure to
benzo(a)pyrene in soil, which contributed approxi mately 71 percent to the risk (Apps. D and G.
Chem cals contributing to a | esser extent to the soil risk are benzo(b)fl uoranthene,

benz(a)ant hracene, indeno(l, 2, 3-cd)pyrene, beryllium and benzo(k)fluoranthene. The cunul ative
risk for the future worker exposure scenario of 3E-05 is within EPA's acceptable risk range
based on the exposure informati on eval uated.

Chemi cals contributing to a majority of the risk in groundwater include nanganese, al um num
cadm um chromium |ead, and barium The el evated netal s concentrations were detected in well
P-86, which was installed in spring 1995 and has only been sanpled once. This well is
approximately 1,200 ft fromthe operational boundary of the study area in the undevel oped
portion of the site and is conpleted into soils contained in the Chew acla soils group
Manganese, al um num chromium |ead, and bariumwere detected in every surficial soil sanple
collected fromthis soil group and in every sanple collected with depth (except barium and
chrom um which were BDL in two sanples), including sanples collected at 50 ft-bgs (in the soi
boring for well P-86). As such, it is inferred that the concentrations detected in the
unfiltered sanples are a result of sanple turbidity, reflecting the local soil group, which has
been shown to contain these netals.

The single hit of cadm umwas detected only in the unfiltered sanple. Al though this conpound
was not detected as frequently in the soil, its occurrence is still assuned to be related to the
silty nature of the water sanple froma well that has been purged and sanpl ed only once

To continue to assess the rel ationshi p between groundwater sanple turbidity and netals content,
a decision was nade to conduct a |ow flow purge/sanpling of selected wells within Area A ADEM
devel oped a list of wells where groundwater concentrations of certain netals (lead, beryllium
cadmi um chrom um and nanganese) had exceeded Al abama nmaxi mum contam nant |evels (MCLs) or
heal th based action | evels during recent sanpling events. The wells selected were P-75 (Study
Area 11), P-80 (A-B Divide), P-82 (Study Area 34), P-86 (Study Area 13), P-88 (Study Area 121)
and P-89 (Study Area 13).

Low fl ow purgi ng invol ved setting a snall subnersible punp to the screen depth in the well. The
wel |l woul d then be punped at a |l ow punping rate [typically 0.5 to 1 gallon per mnute (gpm].

Di scharge water was nonitored at 5-minute intervals for pH conductivity, and tenperature to
det ermi ne when water was being produced directly fromthe aquifer. Purging continued until the
neasured paraneters were within 5 percent of preceding readings for 3 nonitoring periods. As
the punp was nade of stainless steel and Teflon (R), a groundwater sanple could be collected
fromthe punp discharge at the end of the purge cycle. The advantage to this nethod is that
sedinents within the well and those within the sand pack were not di sturbed during purging and
sanpling, which in the past had led to a turbid sanple. To neasure the degree of turbidity
associ ated with each sanple, total suspended solids (TSS) were neasured fromeach sanple in the
| ab.

Sanpl e anal ysis showed the expected reduction in the netals concentrations. Cadm um beryllium
and | ead were not detected in any of the sanples collected. Chromiumwas detected in two of the



sanpl es at concentrations well below the 100 Ig/L ADEM MCL. Manganese, which is the nost sol uble
of the netals of concern, was detected in each of the sanples at concentrations bel ow any health
action level: A conplete presentation of the analytical results fromthis sanpling epi sode can
be found in the RI addendum

Study Area 14

Hunter and Current Resident - The cunulative H's for the adult hunter exposed to site soils and
the current resident exposed to affected veni son caught by the hunter are below the target H of
1, indicating that this area does not pose adverse human health effects to a hunter or current
resi dent based on the exposure informati on eval uated.

The cunul ative risks for the hunter and current resident exposure scenarios, 3E-08 and 2E-08,
respectively, are bel ow EPA's acceptabl e risk range based on the exposure information eval uated

Future Resident and Worker - The cunulative H's for the future resident and worker scenario are
below 1, indicating that these receptors are not expected to have an increased potential for
(noncarci nogeni c) adverse health effects as a result of exposure to chenmicals in soil at this
study area. However, the exposure concentration for lead in Study Area 14 soil is 13,500
mlligrans per Kkilogram (ng/kg), which exceeds EPA s gui dance |evels of 400 ng/ kg for

resi dential exposure and 1,000 ng/ kg for worker exposure

The cunul ative risks for the future resident and worker exposure scenarios, 1E-06 and 2E-07
respectively, are within or bel ow EPA's acceptabl e ri sk range based on the exposure information
eval uat ed.

6.2.5.2 Ecol ogical R sk Summary

Met hods are still being developed to quantify risks to aquatic and terrestrial ecosystens.
Variability in popul ation dynam cs and other paraneters is often great even under natura

condi tions. However, conparisons of ecotoxicol ogi cal benchmarks and potential exposure
concentrations can be made to screen for potential problens. Ecologists then evaluate the
results of those conparisons to estimate the potential for adverse effects to the natura
systens. One inportant difference between ecol ogi cal and hunan health eval uations is that the
enphasis is placed on popul ati ons, comunities, and ecosystens in nonhuman systens (unless the
site evaluation nust include one or nore rare or endangered species). Therefore, the potentia
effects predicted for individuals nust then be extrapol ated to popul ati ons and comunities to
eval uate the potential for neasurable adverse inpacts to the ecosystem

For the RA, soil exposure point concentrations were converted to daily intakes benchnmarks for
terrestrial animals, which were then conpared directly to the ecological TRvVs. The TRvs for
terrestrial plants were conpared directly to MCL 95 or naxi num concentrations at each study area
as were benchnmarks for aquatic receptors. Concentrations of contam nants in the sediments were
converted to porewater concentrations via standard equilibriumpartitioning nmethods. Porewater
concentrations were then conpared to toxicity information for chironomds, when available, or to
anbi ent water quality criteria (AWX) for the protection of freshwater aquatic life or other
appropriate freshwater aquatic life benchmarks when chironom d data were unavail abl e.

To determine if the potential exists for adverse ecol ogi cal inpacts, potential exposure
concentrations of a chenmical are conpared to the ecotoxicity benchmarks for that chemcal in the
speci fied mediumto produce an ecotoxicity quotient (EQ. Simlar to hunman H's, EQ |ess than
1.0 suggest that the benchmark effect is unlikely to occur in the individual organism EG
greater than 1.0 can indicate the potential for adverse inpacts to the individual organi smand
require further evaluation. Al though the quotient nethod does not provide an estimate of



uncertainty and is not an estinmation of risk, it is a coomonly used nethod for screening
ecol ogi cal effects resulting fromexposure to hazardous chem cals (EPA 1989b).

According to U S. Arny ecol ogical risk assessment gui dance (Wntsel et al., 1994), in general
EQ exceeding 1 indicate a potential risk; however, since EG nerely provide point estinates,
effects probabilities cannot easily be specified. The following interpretation of EG was
suggested in the Arnmy guidance: chemicals with EQ between 1 and 10 have "sone snall potential”
for adverse effects, between 10 and 100 have "significant potential" for adverse effects, and
greater than 100 have "expected" adverse effects. This interpretation can be used as a rule of
thunb for evaluating EQs. A sutmmary of the EQ exceeding 1 is presented in Table 6. A summary of
a sutmmary of all EQ@ for all nmedia can be located in the RAin Tables 5.4-1, 5,4-2, and 5.4-3

6.2.5.3 Summary of Hunman and Ecol ogi cal Ri sks

As shown in Table 5 and 6, the chemcals contributing to risk nore than 1 x 10 -6, H's nore than
1, and EQs nore than 1 are primarily netals. These chenicals that are the primary risk
contributors are referred to as the final COCs. H storical data inicated isol ated detections of
muni tions in groundwater above risk and H |evels, however, no nunition conpounds contri buted

to Hs or EQ nore than 1. Al though, the primary chem cals associated with the nanufacture of
munitions are nitroaromatics (e.g., TNT, 24DNT, 26TNT) none of these conpounds resulted in
excess health risks. Only one organic conpound, benzo(a)pyrene, resulted in excess risks at one
area, Study Area 13 soil. The presence of benzo(a)pyrene is nost likely frompast controlled
burns in the area. Except for |ead, which nay be associated with ballistics and cannons, the
inorganic COPCs are distributed across all areas in Area A at simlar concentration ranges in
soil and groundwater, indicating that the inorganics are not unique to the nunitions operations
of a particular area. Therefore, with the exception of |ead, the inorganics are not site-rel ated
and represent the nmetals typically identified in natural background soils in the region

As with soil, the presence of netal s/inorgani c conpounds in gourndwater have been denonstrated
by R field studies and conparison to site-specific background, to be representative of
concentrations expected in regional groundwater. Therefore, inorganics, with the exception of

| ead, were deternmined not to be site-rel ated.

In summary, the human and ecol ogical RA indicated that the COCs requiring evaluation in
the FS are lead in soil

6.2.6 Uncertainty Analysis

The risk nmeasures used in Superfund site RAs are not fully probabilistic estimates of risk but
are conditional estinmates given a set of assunptions about exposure and toxicity. It is
inportant to specify the assunptions and uncertainties inherent in the RAfully to place the
risk estimates in proper perspective (EPA, 1989a). A qualitative analysis of each human and
ecol ogi cal RA conponent is often sufficient and is presented in Tables 7 and 8

7.0 Description of Renedial Alternatives

Two interimresponse actions were conpleted at the site prior to the issuance of this docunent.
The first action, conpleted in 1986 to 1987 was acconplished without the issuance of an interim
ROD. This action was initiated prior to the site being included on the NPL in July 1987. In
this action, soils considered to be contam nated were excavated fromwi thin Area A and
transported to Area B without treatnment. These soils subsequently becane the Stockpile Soils QU
within Area B of the Installation. A ROD for the Stockpile Soils QU was issued in Decenber 1991
and recomended incineration as the preferred alternative.



During the initial stages of the supplenental investigations, it was determined that soils in
Study Areas 12 and 30 contained | ead and expl osi ves at unacceptabl e concentrations. An interim
ROD for soils in Study Areas 12 and 30 was subnmitted in April 1994 whi ch recommended
incineration as the preferred alternative.

Suppl enental investigations were conpleted follow ng the second renmedial action. This
investigation included collecting sanples fromall nedia within all study areas to determ ne the
contam nation status of the site following the conpletion of interimresponse actions. These
investigations determned that soils within Study Areas 13 and 14 contai ned PAHs and | ead at
unaccept abl e concentrations. The RA conpleted for the site, based on data collected after the
conpletion of all interimresponse actions, determned that all remaining study areas qualified
for No Further Action. The renminder of this section details alternatives presented to conplete
the final renedial action.

The following is a brief description of final renedial alternatives devel oped for Study Areas 13
and 14.

7.1 Study Area 13 Alternatives
7.1.1 No Action (Alternative 13-1)

No action is taken to reduce constituent concentrations in soil nedia. The no action
alternative is used as a baseline for conparison with the other soil nedia alternatives. This
alternative was retained for detailed analysis

7.1.2 In Situ Biorenediation (Alternative 13-2)

Bi orenediation is a preferred means of cleanup for soils containing organic pollutants because
it can provide a final solution through conplete deconposition of the target conpounds to
acceptabl e residual levels. Biorenediation is often a very cost-effective nmethod for renediation
of various anmounts of contam nated soils. The in situ biorenediation alternative uses organic
anendnents to increase the ability of the soil matrix to provide water and nutrients to target
conpound- degr adi ng m croorgani sms, and transiently bind pollutants, thereby reducing the acute
toxicity of the soils aqueous phase, which allows microorganisns to survive in soils containing
hi gh concentrati ons of toxicants. The biorenediation process consists of nutrient addition to
the soil matrix, distribution of nutrients throughout the matrix, and nonitoring of the active
m crobial population until the biorenediation process is conplete. This alternative was
retained for detailed analysis

7.1.3 Excavation, Solvent Extraction, and Disposal (Onsite) (Alternative 13-3)

This alternative uses a specialized solvent systemto treat the BAP-contam nated soils. The
solvent is a mxture of polar and nonpol ar conponents that break emul sions of oil, water, and
inorganic constituents. The treatnent process consists of three unit operations: pre-treatnent,
extraction, and solvent fractionation. The process can extract organics fromwastes with
concentrations as high as 40 percent by wei ght and di scharge a rel atively nonhazardous stream of
inorganics with less than 0.1 percent organics. Any recovered water containing dissolved
organics in the low parts per mllion range can be biologically treated prior to disposal. The
or gani c- phase-cont ai ni ng sol vent and the contam nants fromthe extraction stage are distilled in
a fractionation train. The solvent systemis recovered at a tenperature of |ess than 50 degrees
Centigrade and is recycled to the process. The contami nants are collected for further disposa
or reuse. This alternative was not retained for detailed anal ysis.

7.1.4 Excavation, Thernal Desorption, and disposal (Onsite) (Alternative 13-4)



This alternative applies thermal technology to treat BAP-contam nated soils. Contami nated soi

is fed into a thermal treatment unit with a front end | oader. Large rocks and debris are
initially screened off. Contam nated soil is heated in the prinary treatnent unit (counter flow
rotary kiln) and process gas tenperatures rise. The process gas conbi nes with evaporated soi

m xture and vol atilized hydrocarbons. Maxi numsoil tenperatures of 900!F occur prior to soi

di scharges into a cooling chanber for rehydration and fugitive dust control. The process gas
streamis filtered in a baghouse and then conbusted in the, secondary treatnent unit (thernal
oxi di zer). Baghouse fines are kept hot and conbined with the treated soil. This alternative

was not retained for detail ed anal ysis
7.1.5 Excavation, Slurry Phase Biorenedi ation, and Di sposal (Onsite) (Alternative 13-5)

This alternative uses a bioslurry reactor, simlar to conventional suspended growh processes
such as activated sludge treatnent, to treat BAP-contami nated soil. The process treats waste in
the formof a slurry or sludge. Soils are mxed with water to forma slurry of approximately 20
percent solids prior to treatnment. Waste is placed into the bioreactor and air is introduced
for mxing and aeration. A nutrient and inoculumsolution is added to the bioreactor as needed
Mechani cal m xing devices are often required to ensure a honbgeneous mxture in the reactor

vessel. The contam nants are biologically degraded as they nove to the aqueous phase through
bi ol ogi cal or chem cal/physical action. The treated solids require dewatering prior to final
di sposal of the nmaterial. This alternative was not retained for detail ed anal ysis.

7.1.6 Excavation and D sposal (Offsite) (Alternative 13-6)

This alternative includes the excavation of all BAP-contam nated soils, staging of soils, and
l oading of trucks for transportation to the Chemi cal Waste Managenent hazardous waste
incineration facility in Port Arthur, Texas, via the Enelle, A abama, facility for treatment and

disposal. A single truck with a 22-ton payl oad woul d be required to transport the estinated
11.85 yd3 of contaminated soils. Once at the facility, the waste would be incinerated and a
TCLP test would be conducted prior to disposal in the landfill. This alternative was retained

for detailed analysis
7.2 Study Area 14 Alternatives
7.2.1 No Action (Alternative 14-1)

No action is taken to reduce constituent concentrations in soil nedia. The no action
alternative is used as a baseline for conparison with the other soil nedia alternatives.

7.2.2 In Situ Biorenediation (El ectrokinetic) (Aternative 14-2)

This alternative uses in situ bioremediation to treat nmetal s-contam nated soil. The innovative
t echnol ogy of bio-electrokinetics is based on the principle of accel erated novenent of
groundwat er in subsurface sands, silts, and clay. Increased groundwater flow is induced by
application of a direct current over graphite electrodes imrersed in the soil nmedia. The
groundwater in the inmrediate vicinity of the electrodes is electrolyzed. Hydrogen ions are
generated at the anode and hydroxyl ions are generated at the cathode. A clay-derived acid is
formed at the anode. The clay-derived acid provides the transport nechani smfor novenent of
contam nants. The novenent of the concentrated acid is by the advection of pore fluid due to
prevailing electro-osnotic flow, and the internally or externally applied hydraulic potential

di fferences, diffusion fromconcentration gradients, and ion mgration due to electrica

gradi ents. (Renediation of Hazardous Waste Contami nated Soils, 1994). This alternative was not
retained for detailed analysis



7.2.3 Excavation, Solidification/Stabilization, and Di sposal (Onsite) (Alternative 14-3)

This alternative includes the excavation of all contam nated soils. Follow ng excavation, soils
will be screened and solidified/stabilized prior to on-site disposal. Solidification/
stabilization of |ead-contam nated soils from Study Area 14 (Cannon Range) woul d be acconpli shed
using a nobile mixing plant (pug mll) to handle, neter, and mix the reagents with the

contam nated soils. A typical nobile mxing plant consists of a silo for storage of the cenent,
a wei ght batcher to control the cenent feed, and a ri bbon bl ender for mxing the reagents and
the waste. A typical nobile mxing plant is capable of solidifying/stabilizing waste materials
at arate of 50 to 75 yd3per hour. Front-end | oaders would be used to |oad the pre-staged
contam nated soils into a feed hopper

The solidification/stabilization technique selected for the | ead-contam nated soils found in
Study Area 14, is a pozzolan-Portland cement system The process is generally the |east
expensi ve, nost adaptable, and nost versatile of the solidification processes and is conpatible
with the waste constituents in Study Area 14 soils. The process is expected to require
additional curing tinme due to the clayey nature of soils found within Area A of ALAAP. This
system uses Portland cenent and pozzol an (fine-grained, reactive silica) to bind the

contam nated soils into a solidified matrix. Free cal ciumhydroxide in the cenment is bound to
the waste, thus inproving the strength and chemcal resistivity of the final product. O her
materials may be added to change the physical characteristics of the final product, such as the
solubility of wastes, setting tine, and, final strength. TCLP anal yses woul d be conducted on
the solidified material to verify that the matrix neets TCLP criteria. This alternative was
retained for detailed analysis

7.2.4 Excavation, Detoxification, and D sposal (Onsite) (Aternative 14-4)

This alternative includes excavation of all contam nated soils within Study Area 14. Once
excavated, the soils will be classified (screened) to renove solid debris in preparation for
treatnent. This alternative uses the synergetic application of specific inorganic and organic
reagents that readily percolate through the contam nated soils. The reagents react with the
metals in the soils. The redox reaction reduces the valence of the netals to the |owest state
and renders the netals insoluble as stable organonetal lic conplexes. The resulting precipitate
is essentially insoluble and tends to increase its insolubility with tine. This alternative was
not retained for detail ed anal ysis.

7.2.5 Excavation, Acid Extraction, and D sposal (Onsite) (Aternative 14-5)

This alternative includes excavation of all contami nated soils within Study Area 14. Once
excavated, the soils will be classified (screened) to renove solid debris in preparation for
treatnent. This alternative involves soil washing, |eaching, mxing, centrifugation, additiona
l eaching in a horizontal washer and netal recovery via ion exchange. The process is continued
until desired constituent concentrations are obtained. The treated soils are rebl ended and
neutralized before discharge for onsite disposal. This alternative was not retained for
detail ed anal ysi s.

7.2.6 Excavation and D sposal (Ofsite) (Alternative 14-6)

This alternative includes the excavation of all contami nated soils, staging of soils, and

| oading of trucks for transportation to the Chem cal Waste Managenment hazardous waste | andfil
facility in Emelle, Al abama, for treatnent and disposal. A total of three trucks with 22-ton
payl oads woul d be required to transport the estinmted 46.3 yd3, of contam nated soils. Once at
the facility, the waste would be solidified/stabilized and a TCLP test woul d be conducted prior
to disposal inthe landfill. This alternative was retained for detail ed anal ysis.



8.0 Summary of the Conparative Analysis of Alternatives

Two interimresponse actions were conpleted at the site prior to issuing this docunment. The
first action, conpleted in 1986 to 1987 was acconplished wi thout the issuance of an interi mRCD.
This action was initiated prior to the site being placed on the NPL in July 1987. In this
action, soils considered to be contam nated were excavated fromwithin Area A and transported to
Area B without any treatnent being conpleted. These soils subsequently becane the Stockpile
Soils QUwithin Area B of the Installation. A ROD for the Stockpile Soils QU was issued in
Decenber 1991 and recommended incineration as the preferred alternative.

During the initial stages of the supplenental investigations, it was determined that soils in
Study Areas 12 and 30 contained | ead and expl osi ves at unacceptabl e concentrations. An interim
ROD for soils in Study Areas 12 and 30 was subnitted in April 1994, which recommended
incineration as the preferred alternative.

Suppl enental investigations were conpleted follow ng the second renedial action. This
investigation included collecting sanples fromall nedia within all study areas to determ ne the
contami nation status of the site followi ng the conpletion of the interi mresponse actions.

These investigations determned that Soils within Study Areas 13 and 14 contai ned PAHs and | ead
at unacceptabl e concentrations. The RA conpleted for the site, based on data collected after
the conpletion of all interimresponse actions, determned that all renaining study areas
qualified for No Further Action.

Presented within each of the conpleted interimRODs is the detailed Summary of Conparative
Anal ysis of Alternatives selecting the final alternative for each interimaction. The renainder
of this section details alternatives presented to conplete this final renedial action.

8.1 Threshold Criteria
8.1.1 Overall Protection of Hunman Health and the Environment

Upon conpl etion of Alternatives 13-2, 13-6, 14-3, and 14-6, the contam nant concentrations in
the soils in Study Areas 13 and 14 within Area A would be reduced to levels that are protective
of human health and the environment through excavation, treatnent, and disposal outside of
Area A of contam nated soils fromthe Study Areas. Alternative 13-1 and 14-1 woul d not be
protective of human health or the environment since contamnants would be left in the soils and
risks to the conmunity, workers, and the environment woul d remain.

8.1.2 Conpliance with ARARs

No federal or state chem cal -specific ARARs regulate inplenentati on of any of the alternatives.
Soils will be renedi ated according to heal th-based cleanup |l evels deternmined to be protective to
human health and the environnent. Conpletion of Alternatives 13-2, 13-6, 14-3, and 14-6 woul d
achi eve the health- and risk-based cl eanup | evels.

Wth Alternatives 13-1 and 14-1, the contam nated soils would be left onsite, untreated, and
woul d not achieve the renedi ation |l evels since the contam nation would not be renoved or
dest royed.

The followi ng | ocation-specific ARARs nay be applicable w thin ALAAP:
. Wthin 100-year floodplain: Resource Conservation and Recovery Act (RCRA): 40 CFR

264.18(b)--Facility nmust be designed, constructed, operated, and maintained to
avoi d washout by a 100-year fl ood.



. Wthin floodplain: Executive Order 11988; 40 CFR 6, App. A: Fl oodpl ai n Managenent
--Requires actions to avoid adverse effects, mnimze floodplain destruction,
restore and preserve natural and beneficial values, and mnimze inpact of floods on
human safety, health, and welfare.

. Wet | and:  Executive Order 11990; 40 CFR 6, App. A Protection of Wtlands--Requires
action to avoi d adverse inpact, mnimze potential harm and to preserve and enhance
wetl ands to the extent possible.

. Wthin an area affecting streamor river: Fish and WIldlife Coordination Act [16
United States Code (USC) 661 et seq.]--Mist take action to protect affected fish or
wildlife resources, and prohibits diversion, channeling, or other activity that
nodifies a streamor river and affects fish or wildlife. 40 CFR Part 230--Section
404(b) (1) Quidelines For Specification of Disposal Sites For Dredged O Fill
Mat eri al --The purpose of these Quidelines is to restore and naintain the chemcal,
physical, and biological integrity of waters of the United States through the
control of discharges of dredged or fill material.

. Critical habitat upon which endangered or threatened species depends: Endangered
Speci es Act of 1973 (16 USC 1531 et seq.); 50 CFR 402--Requires action to conserve
endangered or threatened species. Mist not destroy or adversely nmodify critical

habi t at .
. Aquatic Systens: Section 404 of the Oean Water Act--Dredge and Fill Standards
--regul ates the discharge of dredged or fill naterial into waters of the U S

This programis inplenented through regul ations set forth at 33 CFR Parts 320 and
330 and 40 CFR Part 230. These regulatory requirenments ensure that proposed
di scharges are evaluated with respect to inpacts on the aquati c ecosystem

However, none of the |ocation-specific ARARs are expected to apply to inplenenting any of the
alternatives being evaluated since all activities associated with the Area. A renediati on woul d
be conducted in areas | ocated away fromsensitive environment (i.e., the river, 100-year
floodplain, or critical habitat).

The followi ng action-specific ARARS nay apply to inplenenting of these alternatives, excluding
Alternatives 13-1 and 14-1 (No Action):

. Cean Air Act (CAA):
- 40 CFR Part 50: National Primary and Secondary Anbient Air Quality
St andar ds- - Est abl i shes standards for anbient air quality to protect public health
and wel fare.
- 40 CFR Part 61: National Em ssion Standards for Hazardous A r
Pol | ut ant s--Sets em ssi on standards for desi gnated hazardous pol |l utants.

. RCRA

- 40 CFR Part 261: ldentification and Listing of Hazardous \Waste--Provides
gui delines for classifying wastes as hazardous waste.

- 40 CFR Part 262: Standards Applicable to Generators of Hazardous
Wast e- - Est abl i shes standards for generators of hazardous waste.

- 40 CFR Part 264: Standards for Omners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities--Establishes m ni numnati onal
st andards whi ch define the acceptabl e nanagenent of hazardous waste for
owners and operators of facilities which treat, store, or dispose of hazardous
wast e.

. Al abana Admi ni strative Code (AAC

- Chapters 13-1 through 13-7: Al abana Solid Waste Managenent
Regul ati ons--Establishes mnimumcriteria for the processing, recycling and



di sposal of solid wastes and the design, |ocation, and operation of solid waste
di sposal facilities.

- Chapters 335-3-1 through 335-3-14: Al abanma Air Pollution Control Rules and
Regul ati ons--Sets em ssion standards and establishes pernmitting requirenents
for air pollutants.

- Chapter 335-14-5.15(4)(a)l: Performance Standards for |ncinerators--Provides
standards for the performance of incinerators. |Incinerators treating hazardous
wastes nust provide at |east 99.99 percent destruction efficiency for each
princi pal organi ¢ hazardous constituent.

. Code of Al abama

- Title 22, Chapter 27: Al abama Solid Waste Act--Establishes a statew de
programto provide for the safe managenent of nonhazardous wastes.

- Title 22, Chapter 28: Al abama Air Pollution Control Act of 1971--Provides for
a coordinated statew de programof air pollution prevention, abatenent, and
control .

- Title 22, Chapter 30: Al abama Hazardous Waste Managenent and
M ni m zation Act-Establishes a statewide programto provide for the safe
nmanagenent of hazardous wastes, including hazardous waste generation,
transportation, and | and di sposal .

- Chapter 14-1: Al abana Hazardous Waste Managenent
Regul ati ons- - Est abl i shes standards that define the acceptabl e managenent of
hazardous waste for owners and operators of facilities that treat, store, or
di spose of hazardous waste.

8.2 Primary Balancing Criteria
8.2.1 Short-Term Effectiveness

Upon conpl etion of remedial activities, Alternatives 13-2, 13-6, 14-2, and 14-6 would satisfy
the remedi al action objectives. Residual soil concentrations in Study Areas 13 and 14 within
Area A would be below the renediation levels. No significant risks to the comunity, the

wor kers inplenmenting remedi al actions; or the environnment are expected during inplenentation of
these four alternatives, provided that proper safety precautions are taken. During the
excavation phase of these alternatives, appropriate precautions, such as the construction of
surface runoff controls and the proper containment and covering of excavated soils, woul d reduce
inpacts to the environment. During the transportati on phase, appropriate RCRA and DOT

gui delines for transporting hazardous wastes would be followed to reduce inpacts to the
environnent and the comunity. Prinmary risks to workers woul d be reduced by wearing protective
cl ot hing, designating exclusion zones for excavation areas, and adhering to proper

decont am nati on procedures.

It is expected that each of these alternatives could be conpleted in |less than 6 weeks. Based on
a conparison of these three alternatives, no difference exists in their short-term
effectiveness. Alternative 13-1 and 14-1 woul d present unacceptable risks to human health and
the environnment since no renediation of the contaninated soils would occur; therefore, this
alternative woul d not be effective in the short term

8.2.2 Long-Term Effectiveness and Per manence

Alternatives 13-2, 13-6, 14-3 and 14-6 would be effective in reducing the long-termrisk of
exposure at Study Areas 13 and 14 within Area A Wth these alternatives, the magnitude of



residual risks will be renoved as all of the contam nants are excavated and renoved from Study
Areas 13 and 14 within Area A. No treatnment residuals or untreated wastes would renain in
Study Areas 13 and 14 within Area A following conpletion of this interimaction. Aternatives
13-1 and 14-1 would not be effective in the long termsince the contam nation sources woul d
remain intact, yielding no reduction in the unacceptabl e pathways or associated ri sks.

8.2.3 Reduction of Contam nant MV

Alternatives 13-2, 13-6, 14-3, and 14-6 woul d reduce onsite MIV within Study Areas 13 and 14
within Area A Treatnent of the contanmi nated soils would result in a significant decrease in
toxicity and a slight decrease in volume of material. Because the contamnants in the soils
woul d not be destroyed, renoved, or treated under Alternatives 13-1 and 14-1, the MIV of the
contam nants woul d renai n unchanged.

8.2.4 Inplenmentability

Al retained alternatives are technically and adnministratively feasible. Aternatives 13-2,
13-6, 14-3, and 14-6 are all inplenmentable, with required | abor, equipnent, and nmaterials
avai |l abl e fromvarious suppliers near ALAAP. Alternative 13-2 and 14-3 woul d require
treatability tests. No remedial actions would be inplenmented for Alternative 13-1 and 14-1.

8.2.5 Cost

The total present-worth costs of remedi ation, based on 1996 unit costs are $48, 420 for

A ternative 13-2; $40,351 for Alternative 13-6; $10,387 for alternative 14-3; and $38,938 for
Alternative 14-6. These costs include construction costs, O&M costs (alternatives 13-2 and 14-3
only), engineering, and contingency fees. No cost is associated with Alternatives 13-1 and
14-1.

8.3 Mdifying Oriteria

8.3.1 ADEM EPA Accept ance

EPA and ADEM have concurred with the choice of Alternatives 13-6 and 14-3.
8.3.2 Comunity Acceptance

In accordance with the Arnmy's CRP for ALAAP, Cctober 1990, the FS and the Proposed Plan for this
ROD were rel eased to the public on August 16, 1996. The public coment period began August 16,
1996, and ended Septenber 15, 1996. Docunents were nade available to the public at the Earle A
Rai nwat er Menorial Library, Childersburg, A abana. The notice of availability of the Proposed
Pl an was published in the Daily Home and the Birm ngham News on August 15, 1996.

In accordance with the CRP, a public neeting was held at Central A abama Community Col | ege on
Sept enber 10, 1996, to informthe public of the preferred alternative and to seek public
comrents. At this nmeeting, representatives from ALAAP, EPA, ADEM USACE, and USAEC were present
and answered questions about the site and the renedial alternatives under consideration. No
comments in opposition to the preferred alternative were voiced at the neeting or presented
during the public conment period.

A response summary to the public comrents received during the public comment period and hearing
is included in the Responsiveness Summary section of this report.

9.0 Selected Renedy and Renedi ation Level s



9.1 Conpleted 1986 to 1987 InterimAction

The 1986 to 1997 interimaction was a renoval action only, conpleted without the issuance of an
interimROD. This action was initiated prior to the site being included in the NPL in July,
1987. Soils were treated at a later date under an interimROD in Area B of ALAAP. The sel ected
alternative called for inplenmenting an interimresponse action to protect hunman health and the
environnent fromthe contamnated soil in Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33,
and 34 within Area A at ALAAP. This action was an interimaction for only the contan nated
soils in the identified Study Areas within Area A

Based on the CERCLA requirenents and a screening of the alternatives, ALAAP, in consultation
with EPA and ADEM had determined that the selected alternative was the nost appropriate renedy
for soils in Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34 within Area A at ALAAP

The interimrenedy for soils in Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34
within Area A at ALAAP for source control included

. Excavation of approxi mately 21,400 yd3 of |ead- and expl osi ves-contam nated soils
from Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34 within Area A
. Transportation of contamnated soils to Area B for final treatnent
. Onsite treatnment (in Area B) by incineration followed by solidification/stabilization (of

| ead contami nated soils when required) or solidification only (if applicable) of
| ead- cont ami nated soils.
. Onsite disposal of treated soil at a designated area in Area B

The remedi ation level [in mcrograns per gram (lg/g)] for excavation of contam nated soil at
Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34 within Area A were cal cul ated using
the prelimnary pollutant Iimt value (PPLV) approach devel oped by the U S. Arny Mdica

Bi oengi neeri ng Research and Devel opnent Laboratory (Rosenblatt and Snall, 1981). The PPLV
approach invol ves the devel opnent of health-based cl eanup goal s based on risk assessnent
procedures. The PPLVs used as cleanup goals within Area A were as foll ows:

. 2, 4- DNT 0.42
. 2, 6- DNT 0.40
. 2,4, 6-TNT 1.92
. 1, 3-DN\B 1.1
. 1, 3,5-TNB 5.5
. Tetryl 1.7
. Lead 117

Lead-contam nated materials that result in a TCLP extract in excess of 5 ng/L are considered
hazar dous under RCRA. Expl osives-contam nated naterial that is ignitable or reactive is
consi dered hazardous waste under RCRA

I mpl emrenting the selected interimaction resulted in the renoval from Study Areas 11, 12, 13,
15, 17, 29, 30, 31, 32, 33 and 34 within Area A of all identified contam nated soils at
concentrations above the renedi ation | evels as presented, resulting from DOD operati ons.

Excavated soils were stockpiled in Area B of ALAAP within a building and on a concrete pad
covered with a nenbrane liner. An FS was conpleted for the stockpile soils, noww thin Area B
in Cctober 1991. A ROD for the Stockpile Soils Area QU (part of Area B) was issued in Decenber
1991 and reconmended incineration as the preferred alternative. The incineration of Stockpile
Soils comrenced in May 1994 and was conpl eted in August 1994.



I mpl emrenting the selected renedy net the following standards for treating the COCs in the
excavated soils fromsoils in Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34 within
Area A

. Expl osi ves--The ash generated fromthe incineration of explosives-contam nated soil was
tested for destruction of explosives, as required by RCRA

. Lead- Concentration of less than 5 ng/L in the TCLP extract, as required by RCRA

. Particul ate Em ssions--Routine analysis of stack gases was perforned to ensure processes
were operating efficiently and within acceptable air em ssions standards for the State of
Al abana.

. Confirmatory sanpling along with renedi ati on was conducted to include broad scan anal yses,

following the renediation to ensure that all contam nants of concern resulting from DOD
operations that would pose a risk to public health or the environment had been addressed.

9.2 Conpleted 1994 Interim Action

The selected alternative called for inplenenting an interi mresponse action to protect hunan
health and the environnment fromthe contam nated soil in Study Areas 12 and 30 within the Area A
Soil QU at ALAAP. This action was an interimaction for only the contam nated soils in Study
Areas 12 and 30 within Area A

Based on the CERCLA requirenents and the detailed analysis of the alternatives, ALAAP, in
consultation with EPA and ADEM had determ ned that the selected alternative was the nost

appropriate renedy for soils in Study Areas 12 and 30 within Area A

The interimrenedy for soils in Study Areas 12 and 30 within Area A for source control included:

. Excavating approximately 3,800 yd3 of |ead-contamnated soils fromStudy Area 12 and 5 yd3
of expl osives-contam nated soils from Study Area 30

. Transporting contam nated soils to Area B for final treatnent

. Onsite treatnment (in Area B) by incineration followed by solidification/stabilization (of

| ead contam nated soils when required) or solidification only (if applicable) of |ead
contam nated soils.
. Onsite disposal of treated soil at a designated area in Area B.

The remedi ation | evel for excavation of 2,4,6-TNT-contam nated soil at Study Area 30 in Area A
was 21 ng/ kg, a health-based | evel devel oped usi ng EPA RA net hodol ogy. The renedi ation |evel for
excavation of |ead-contam nated soil at Study Area 12 in Area A was 400 ng/ kg, the guidance

| evel established by EPA

Lead-contam nated materials that result in a TCLP extract in excess of 5 ng/L are considered
hazar dous under RCRA. Expl osives-contam nated naterial that is ignitable or reactive is
consi dered hazardous waste under RCRA.

I mpl ementing the selected interimaction resulted in the removal of all contam nated soils at
concentrations above the renmedi ation | evels of 21 ng/kg for 246TNT and 400 ng/ kg for |ead
resulting fromDOD operations fromStudy Areas 12 and 30 within Area A. Inplenmenting the

sel ected renedy also net the follow ng standards for treating the COCs in the excavated soils
fromsoils in Study Areas 12 and 30 within Area A

. Expl osi ves--The ash generated fromthe incineration of explosives-contam nated soil
was tested for destruction of explosives, as required by RCRA
. Lead- Concentration of less than 5 ng/L in the TCLP extract, as required by RCRA

. Particul ate Em ssions--Routine analysis of stack gases was perforned to ensure processes



were operating efficiently and within acceptable air em ssions standards for the state of
Al abana.

. Confirmatory sanpling along with renedi ati on was conducted to include broad scan
anal yses, following the renediation to ensure that all contam nants of concern resulting
from DCD operations that would pose a risk to public health or the environment had been
addr essed.

9.3 Proposed Final Action

The selected alternatives (Alternative 13-6 and 14-3) require inplenmenting a renedial action to
protect human health and the environnent fromthe contamnated soil in Study Areas 13 and 14
within the Area A at ALAAP. This action is a final action for the contam nated soils in all
Study Areas within Area A. Interimactions conpleted have been shown to be sufficient. The

Ri sk Assessnment conpleted for the site, based on data collected after the conpletion of all
interi mresponse actions, determned that all renaining study areas qualified for No Further
Acti on.

Based on the CERCLA requirenents and the detailed analysis of the alternatives, ALAAP, in
consul tation with EPA and ADEM has determned that Alternatives 13-6 and 14-3 are the nost

appropriate renedies for soils in Area A

The final renedy for soils in Study Areas 13 and 14 within Area A for source control includes:

. Excavation of approxi mately 12 yd3 of PAHcontami nated soils from Study Area 13 and 46 yd3
of | ead-contam nated soils from Study Area 14

. Transporting contam nated soils from Study Area 13 to a waste incineration facility in
Port Arthur, Texas

. Onsite solidification of soils fromStudy Area 14

. Onsite disposal of treated soil fromStudy Area 14 at designated area in Area B

Since the selected alternatives can be conpleted in a short tine period, no periodic O8M costs
associated with the incinerator are expected. The following are the costs for the selected
renmedi es for Study Areas 13 and 14.

Study Area 13

Esti mat ed Constructi on Cost $40, 351
Esti mat ed O&M Cost None
Esti mated Total Present--Wrth Cost, including

Engi neeri ng and Conti ngency $40, 351

Study Area 14

Esti mat ed Constructi on Cost $10, 387
Esti mat ed O&M Cost None
Esti mated Total Present--Wrth Cost, including

Engi neeri ng and Conti ngency $10, 387

The remedi ation | evel for excavation of benzo(a)pyrene-contam nated soil at Study Area 13 in
Area Ais 7 ng/kg. The renediation |evel for excavation of |ead-contam nated soil at Study
Area 13 in Area Ais 400 ng/kg.

Inmpl emrenting the selected interimaction will result in the renoval of all contam nated soils at
concentrations above the renediation levels from Study Areas 13 and 14 within Area A The R sk



Assessnent conpleted for the site, based on data collected after the conpletion of all interim
response actions, determined that all remaining study areas qualified for No Further Action
The conpletion of this final action along with the conpleted interimactions will result in no
further risk present within any media in any study area

10.0 Statutory Determ nations

Remedi al investigations have progressed at the site since 1980, and two interimresponse actions
were conpleted. At the conpletion of all interimresponse actions, a supplenental investigation
was perforned to determne the contam nation status of all nedia (soil, groundwater, surface

wat ers, sedinents) at the site following renediation. Sanples were collected fromall study
areas, including those that had undergone interi mrenoval actions. A Final Renedial

I nvestigation Report and R sk Assessnent were conpleted using the data collected during the
suppl emental investigation along with previously collected data. Based on this conplete data
set of the site as it exists now, the R sk Assessnent deternmined that the only sites that
continue to present an unacceptabl e human health risk were Study Areas 13 and 14, and that no
study areas within Area A present an unacceptabl e ecological risk. Interimresponse actions
conpl eted at other study areas were determined to be sufficient to be protective of hunan

heal th, welfare, and the environnent.

This final renedial action (Study Areas 13 and 14) is being taken to protect hunman health and
the environnent fromunacceptable risks. This action is the final action for all media within
Area A. All other study areas within Area A have been approved for No Further Action

10.1 Conpleted 1986 to 1987 Interi mAction

The 1986 to 1987 interimaction was a renoval action only, conpleted without the issuance of an
interimROD. This action was initiated prior to the site being included in the NPL in July
1987. Soils were treated at a later date under an interimROD in Area B of ALAAP. The conpl eted
interimalternative called for inplenenting an interi mresponse action to protect human health
and the environnent fromthe contam nated soil in Study Areas 11, 12, 13, 15, 17, 29, 30, 31

32, 33, and 34 within Area A This action was an interimaction for only the contam nated soils
inthe identified study areas within Area A

The conpleted interimalternative satisfied the requirenents under Sec. 121 of CERCLA to

. Protect human health and the environnent,

. Conply with ARARSs,

. Be cost effective,

. Use pernmanent solutions and alternative treatnent technol ogi es or resource recovery
t echnol ogi es to the nmaxi num extent practicable, and

. Satisfy the preference for treatnent as a principal elenent.

10.1.1 Protection of Human Health and the Environnent

The conpleted interimalternative protects human health and the environnent through excavation
treatnent, and di sposal of contam nated soils from Study Areas 11, 12, 13, 15, 17, 29, 30, 31
32, 33, and 34 within Area A

During renedi ation activities, adequate protection was provided to the comunity by reducing the
short-termrisks posed by air enmissions fromthe thermal treatnent unit and reducing dust
potentially generated during material excavation and handling activities. In addition, workers
were provided with personal protection equiprent during all phases of renediation activities.



Long-termprotection to human health and the environnent was provided by | eaving no residual
risk fromthe DOD-rel ated contam nants and reducing or elimnating the inpact on the
envi ronnent .

Controls enployed in the alternative were adequate and reliable. This conpleted interim
alternative had no unacceptable short-termor long-terminpacts on human health or the
envi ronnent .

10.1.2 Conpliance with ARARs

The conpleted interimalternative conplied with all ARARs. Al the COCs in soils of Study
Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34 within Area A at ALAAP had net required
regul atory treatnent/di sposal standards prior to disposal.

No federal or state chem cal-specific ARARS prevented inplenenting the conpleted interim
alternative. Soils were renoved based on health-based cl eanup | evel s determ ned to be
protective to hunman health and the environnent.

No | ocation-specific ARARS prevented the use of the conpleted interimalternative. Al
activities associated with inplementing this alternative were conducted away fromsensitive
environnents (i.e., river or 100-year floodplain).

The followi ng action-specific ARARS will be met with inplenmentation of this alternative:

. Workers were provided with personal protection equipnment (PPE) during all phases of the
conpleted interimrenedy, in conpliance with the Qccupational Safety and Health Act (CSHA)
(29 USC ss. 651-678). Adequate protection was provided to the community by reduci ng dust
potentially generated during material excavation and handling activities.

If the excavated soils were determned to be a hazardous waste, the following action-specific
ARARS woul d be applicabl e:

. Wastes will be properly classified under guidelines for RCRA (40 CFR Part 261:
Identification and Listing of Hazardous Waste and 40 CFR Part 262: Standards Applicable
to CGenerators of Hazardous Waste) and the State of Al abana (Code of A abama, Title 22,
Chapter 30: Al abama Hazardous Waste Managenent and M nim zati on Act and ADEM Chapt er
14-1: Al abanma Hazardous Waste Managenent Regul ations).

10.1.3 Cost Effectiveness

The conpleted interimrenedies for soils in Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33,
and 34 within Area A had been deternmined to provide overall effectiveness proportionate to its
costs.

10.1.4 Use of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogies to the Maxi mum Extent Practicable

The selected interimaction was not designed or intended to be a final action for all soils
within Area A but rather was intended to address only the soils within Study Areas 11, 12, 13,
15, 17, 29, 30, 31, 32, 33, and 34 within Area A As such, the alternative neets the statutory
requirenents to use pernmanent sol utions and treatnment technol ogies to the maxi mum extent
practicable to achieve renediation goals at only these two study areas. The criteria used in
sel ecting the alternative include:



. Short-term Ef fectiveness--The conpleted interimalternative did not involve off-facility
transportati on of contaminated soils, thereby elimnating the risks to the comunity due
to spillage and dust emissions. The comunity, workers, and environnent were protected
during remedi al actions by inplenmenting appropriate protective neasures. Long-Term
Ef fecti veness and Pernmanence--The conpleted interimalternative provided for remedi ation
of contam nated soils from Study Areas 11, 12, 13, 15, 17, 29, 30, 31, 32, 33, and 34
within Area A° Direct exposure pathways were elimnated until the soils could be
remedi ated. Upon treatnent, the nagnitude of residual risks were renoved as all of the
contam nants were treated and di sposed of in accordance with applicable regul ations.

. Reducti on of Contam nant MIV--Contam nant nobility was significantly decreased due to the
pl acenent of the contaminants in |lined storage buildings. Contam nant toxicity and soi
vol ume was reduced upon final treatnent

. Inpl emrentability--All elements of the conpleted, interimalternatives were performed on
site. Required | abor, equipnment, and materials were avail able fromvarious suppliers
near ALAAP

. Cost--The conpleted interimrenedies for soils in Study Areas 11, 12, 13, 15, 17, 29, 30

31, 32, 33, and 34 within Area A were determned to provide overall effectiveness
proportionate to its cost.

10.1.5 Preference for Treatnent as a Principal El enent

The conpleted interimaction used renoval only. Treatnment was conpleted within Area B under a
separate interi mROD.

10.2 Conpleted InterimAction for Study Areas 12 and 30

The conpleted interimalternative called for inplenenting an interi mresponse action to protect
human health and the environnent fromthe contamnated soil in Study Areas 12 and 30 within
Area A at ALAAP. This action was an interimaction for only the contam nated soils in Study

Areas 12 and 30 within Area A

The conpleted interimalternative satisfied the requirenents under Sec. 121 of CERCLA to

. Protect human health and the environnent

. Conply with ARARs

. Be cost effective

. Use pernmanent solutions and alternative treatnent technol ogi es or resource recovery
t echnol ogi es to the maxi num extent practicable

. Satisfy the preference for treatnent as a principal elenent.

10.2.1 Protection of Human Health and the Environment

The conpleted interimalternative protected hunman health and the environnent through
excavation, treatnent, and di sposal of contaminated soils fromStudy Areas 12 and 30 within
Area A

During renedi ation activities, adequate protection was provided to the comunity by reducing the
short-termrisks posed by air enmissions fromthe thermal treatnent unit and reducing dust
potentially generated during material excavation and handling activities. In addition, workers
were provided with personal protection equi prent during all phases of renediation activities.

Long-termprotection to human health and the environnment was provided by | eaving no residua
risk fromthe DOD-rel ated contam nants and reducing or elimnating the inpact on the
envi ronnent .



Controls enployed in the alternative were adequate and reliable. This alternative had no
unaccept abl e short-termor long-terminpacts on human health or the environnent.

10.2.2 Conpliance with ARARs

The conpleted interimalternative conplied with all ARARs. Al the COCs in soils of Study
Areas 12 and 30 within Area A (i.e., explosives and |l ead) net required regul atory
treat nent/ di sposal standards prior to disposal.

No federal or state chem cal-specific ARARS prevented inplenenting the conpleted interim
alternative. Soils were renoved based on health-based cl eanup | evel s determ ned to be
protective to hunman health and the environment. Lead-contam nated soils were renediated to

achi eve the health-based soil |ead concentration of 500 ng/ kg (based on bl ood-1ead uptake |evels
in children). Soils contaminated with 246TNT were renedi ated to achi eve the heal t h-based soil
246TNT concentration of 21 ng/ kg (based on the resultant risk for adult residents and the
contributing H due to exposure concentration for child residents).

No | ocation-specific ARARS prevented the use of the conpleted interimalternative. Al
activities associated with inplementing this alternative were conducted away fromsensitive
environnents (i.e., river or 100-year floodplain).

The followi ng action-specific ARARS were net with inplenentation of this alternative:

. Inci nerator ash was routinely tested for destruction of explosives, as required by RCRA
(40 CFR Part 264: Standards for Oaners and Operators of Hazardous Waste Treatnent,
Storage, and D sposal Facilities) and the state of A abama [ Al abama Admi nistrative Code
Chapter 335-14-5.15(4)(a)l: Perfornmance Standards for Incinerators)

. TCLP extract analysis on incinerator ash was perforned to ensure | ead concentrations in
the treated soil were less than 5 ng/L prior to disposal, as required by RCRA (40 CFR
Part 264: Standards for Oaners and Qperators of Hazardous Waste Treatnment, Storage, and

Di sposal Facilities). Incinerator ash that did not pass TCLP was solidified/stabilized
prior to disposal.
. Incinerator ash and solidified/stabilized material (if required) was disposed of onsite in

Area B in accordance with RCRA (40 CFR Part 264: Standards for Oaners and Qperators of
Hazar dous Waste Treatnment, Storage, and Disposal Facilities) and the State of Al abana
(Code of Alabanmm, Title 22, Chapter 27: A abana Solid Waste Act and Al abana

Adm ni strative Code Chapters 13-1 through 13-7: Al abana Solid Waste Managenent

Regul ati ons) .

. Routine anal ysis of stack gases was perfornmed to ensure incinerator processes were
operating efficiently and within acceptable air em ssions standards, as required by the
CAA (40 CFR Part 50: National Prinmary and Secondary Anbient Air Quality Standards and 40
CFR Part 61: National Em ssion Standards for Hazardous Air Pollutants) and the State of
Al abana (Code of Al abama, Title 22, Chapter 28: Alabama Air Pollution Control Act of 1971
and Al abama Administrative Code Chapters 335-3-1 through 335-3-14: Al abanma Air Pollution
Control Rules and Regul ations).

. Workers were provided with PPE during all phases of the conpleted interimrenedy, in
conpliance with OSHA (29 USC ss. 651-678). Adequate protection was provided to the
community by reducing risks posed by air emssions fromthe thernal treatnent unit and
reduci ng dust potentially generated during material excavation and handling activities.

If excavated soils were determned to be a hazardous waste, the follow ng action-specific ARARS
wer e appl i cabl e:

. Wastes were properly classified under guidelines for RCRA (40 CFR Part 261: Identification



and Listing of Hazardous Waste and 40 CFR Part 262: Standards Applicable to Generators of
Hazardous Waste) and the State of A abama (Code of Al abanmm, Title 22, Chapter 30: Al abanma
Hazar dous Waste Managenent and M nim zation Act and ADEM Chapter 14-1: Al abana Hazar dous

Wast e Managenent Regul ations).

10.2.3 Cost Effectiveness

The conpleted interimrenedy for soils in Study Areas 12 and 30 within the Area A have been
determined to provide overall effectiveness proportionate to its costs. A though this
alternative was nore expensive than other alternatives screened, it took advantage of the
speci al equi pnent, operators, site preparation, and treatment systemnobilization already in
place for treatnent of the Stockpile Soils Area QU.

10.2.4 Use of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogi es to the Maxi mum Extent Practicable

The conpleted interimaction was not designed or intended to be a final action for all soils
within Area A but rather was intended to address only the soils within Study Areas 12 and 30.

As such, the alternative net the statutory requirenents to use pernanent sol utions and treatnment
t echnol ogi es to the maxi num extent practicable to achieve renediation goals at only these two
study areas. The criteria used in selecting the alternative included:

. Short-term Ef fectiveness--The conpleted interimalternative did not involve off-facility
transportati on of contam nated soils, thereby elimnating the risks to the community due
to spillage and dust emissions. The comunity, workers, and environnent were protected
during remedi al actions by inplenenting appropriate protective neasures.

. Long- Term Ef f ecti veness and Pernanence--The conpleted interimalternative provided for
remedi ation of contam nated soils from Study Areas 12 and 30 within Area A D rect
exposure pathways were elimnated until the soils could be renediated with the Stockpile
Soils Area QU. Upon treatnent, the magnitude of residual risks was renoved as all of the
contam nants were treated and di sposed of in accordance with applicable regul ations.

. Reducti on of Contam nant MIV--Contam nant nobility was significantly decreased due to the
pl acenent of the contaminants in |lined storage buildings. Contam nant toxicity and soil
vol ume was reduced upon treatnent along with the Stockpile Soils Area QU.

. Inmpl emrentability--All elements of the conpleted interimalternative were perfornmed onsite.
Requi red | abor, equipnent, and materials were avail able fromvarious suppliers near ALAAP.
Treatment of contami nated soil did not require any additional special equiprment or system
nobi | i zati on since these conponents were already be in place for the Stockpile Soils Area
Qu.

. Cost-- Al though the conpleted interimrenedy was nore expensive, it took advantage of
speci al equi pnent and thermal treatment system nobilization costs that were incurred
during treatnment of the Stockpile Soils Area QU.

10.2.5 Preference for Treatnent as a Principal El enent

The conpleted interimaction used treatnent for the soils of Study Areas 12 and 30 within the
Area A Soils QU Any additional required actions for these two Study Areas as well as for all
the soils of Area A are addressed (Section 10.3) in this final Decision Docunment for Area A
10.3 Proposed Final Action

The selected alternative satisfies the requirenents under Sec. 121 of CERCLA to:

. Protect human health and the environnent



. Conply with ARARs

. Be cost effective

. Use pernmanent solutions and alternative treatnent technol ogi es or resource recovery
t echnol ogi es to the maxi num extent practicable

. Satisfy the preference for treatnent as a principal elenent.

The RA conpleted for the site, based on data collected after the conpletion of all interim

renoval actions, determined that all renmmining study areas qualified for No Further Action
10.3.1 Protection of Human Health and the Environnent

The sel ected alternative protects hunan health and the environnent through excavation

treatnent, and di sposal of contam nated soils from Study Areas 13 and 14 within the Area AL The
Ri sk Assessnment conpleted for the site, based on data collected after the conpletion of al
interimrenoval actions, determned that all renmaining study areas qualified for No Further
Action

During renoval activities, adequate protection will be provided to the comunity by reducing the
short-termrisks posed by air enissions fromthe thermal treatnent unit and reducing dust
potentially generated during material excavation and handling activities. In addition, workers
will be provided with PPE during all phases of renediation activities

Long-termprotection to hunan health and the environment will be provided by |eaving no
residual risk fromthe DOD-rel ated contam nants and reducing or elimnating the inpact on the
envi ronnent .

Controls enployed in the alternative are adequate and reliable. This alternative has no
unaccept abl e short-termor long-terminpacts on human health or the environnent.

10.3.2 Conpliance with ARARs

The selected alternative conplies with all ARARs. Al the COCs in soils of Study Areas 13 and
14 within Area A are expected to neet required regulatory treatnment/di sposal standards prior to
di sposal. The Ri sk Assessnent conpleted for the site, based on data collected after the
conpletion of all interimresponse actions, determned that all remaining study areas qualified
for No Further Action.

No federal or state chem cal -specific ARARS prevent inplenentation of the selected alternative
Soils will be renedi ated based on heal t h-based cl eanup | evels determned to be protective of
human health and the environnent. Lead-contam nated soils will be renediated to achieve the
heal t h-based soil |ead concentration established by EPA (EPA, 1994a) of 400 ny/ kg (based on

bl ood-l ead uptake levels in children). Soils contaminated with BAP will be renediated to

achi eve the health-based soil concentration of 7 ng/kg. This concentration of 7 ng/kg was
devel oped using EPA ri sk assessment gui dance for developing prelimnary remedi al goals (EPA
1991), referred to as renedial goal options (RG3s) by EPA Region IV. The R of 7 ng/kg was
based on a future residential exposure using standard default exposure assunptions.

No | ocation-specific ARARS prevent the use of the selected alternative. Al activities
associated with inplenmenting this alternative will be conducted away from sensitive environnents
(i.e., river or 100-year floodplain).

The followi ng action-specific ARARS will be nmet with inplenentation of this alternative

. Incinerator ash will be routinely tested for destruction of explosives, as required by



RCRA (40 CFR Part 264: Standards for Omners and Operators of Hazardous Waste Treat nent,
Storage, and D sposal Facilities) and the State of A abama (AAC Chapter
335-14-5.15(4)(a)1l: Performance Standards for Incinerators).

. Solidified/ stabilized material (if required) will be disposed of onsite in Area Bin
accordance with RCRA (40 CFR Part 264: Standards for Omners and Operators of Hazardous
Waste Treatnent, Storage, and Disposal Facilities) and the State of Al abanma (Code of
Al abanma, Title 22, Chapter 27: Al abana Solid Waste Act and Al abama Admi ni strative Code
Chapters 13-1 through 13-7: Al abana Solid Waste Managenent Regul ations).

. Workers will be provided with PPE during all phases of the selected renedy, in conpliance
with CSHA (29 USC ss. 651-678). Adequate protection will be provided to the comunity by
reducing risks posed by air emssions fromthe thermal treatnment unit and reduci ng dust
potentially generated during material excavation and handling activities.

If the excavated soils are determned to be a hazardous waste, the follow ng action-specific
ARARS woul d be applicabl e:

. Wastes will be properly classified under guidelines for RCRA (40 CFR Part 261
Identification and Listing of Hazardous Waste and 40 CFR Part 262: Standards Applicable
to Generators of Hazardous Waste) and the State of Al abama (Code of Al abama, Title 22
Chapter 30: Al abama Hazardous Waste Managenent and M nim zati on Act and ADEM Chapt er
14-1: Al abanma Hazardous Waste Managenent Regul ations).

10.3.3 Cost Effectiveness

The selected renedies for soils in Study Areas 13 and 14 within Area A have been determned to
provide overall effectiveness proportionate to its costs.

The Ri sk Assessnent conpleted for the site, based on data collected after the conpletion of al
interi mresponse actions, determned that all renaining study areas qualified for No Further
Action

10.3.4 Use of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource
Recovery Technol ogies to the Maxi mum Extent Practicabl e

The selected interimaction is designed and intended to be a final action for all soils within
Area A. As such, the alternative neets the statutory requirements to use pernmanent sol utions
and treatnment technol ogies to the nmaxi num extent practicable to achieve renedi ati on goal s at
only these two study areas. The criteria used in selecting the alternative include:

. Short-term Ef fectiveness--The sel ected alternative does not involve off-facility
transportati on of contamnated soils, thereby elimnating the risks to the comunity due
to spillage and dust enissions. The community, workers, and environment will be
protected during remedi al actions by inplenmenting appropriate protective neasures.

. Long- Term Ef f ecti veness, and Pernanence--The selected alternative provides for renediation
of contamnated soils fromStudy Areas 13 and 14 within Area A Direct exposure pathways
woul d be el im nated.

. Reducti on of Contam nant MIV--Contam nant nobility woul d be significantly decreased due
di sposal and solidification of the soils. Contamnant toxicity and soil vol unme woul d be
reduced upon treatnent.

. I mpl emrent abi | ity--Required | abor, equipnent, and materials are avail able fromvarious
suppliers near ALAAP. Treatnent of contaminated soil will not require any additiona
speci al equi pnent or system nobilization since these conponents will already be in place

. Cost--The alternatives selected are the nost cost effective avail able



The preferred alternatives were sel ected based on the cost of inplenmentation. Several
alternatives screened were effective and pernmanent, each reduci ng contam nant MIV. Screened
alternatives which were considered final options were each easily inplenentable. Wen these
factors were wei ghed, the |l ower cost alternatives were selected as the preferred alternatives.

The Ri sk Assessnent conpleted for the site, based on data collected after the conpletion of all
interi mresponse actions, determned that all renaining study areas qualified for No Further
Acti on.

10.3.5 Preference for Treatnent as a Principal El enent

The sel ected action uses treatnent for the soils of Study Areas 13 and 14 within Area A. The
Ri sk Assessnment conpleted for the site, based on data collected after the conpletion of all
interi mresponse actions, determned that all renaining study areas qualified for No Further
Acti on.

11.0 Docunentation of Significant Changes

The selected alternatives (Alternative 13-6 and 14-3) are the preferred alternatives presented
in the Proposed Pl an.
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Responsi veness Summary
1.0 Overview

The public reaction to the selected final remedy is prinarily acceptance. Al public comments
have been addressed, and the public appears to have no concern about inplenenting the selected
remedy. Continued community relations activities will be held to maintain public awareness of
the status of renedial activities at ALAAP

2.0 Background On Community I nvol venent

General community interest in the ALAAP site has historically not been great. Since the site
was decl ared excess to Arny needs in 1973, nore interest has cone from private groups or

i ndustry hoping to develop portions of the site. The southern part of the site (i.e., the
former nitrocellul ose manufacturing area) was sold to the Kinberly dark Corporation in the late
1970s, and a paper products plant was constructed. In the md-1980s, in response to interest in
purchasing the eastern part of ALAAP (Area A), this section was renedi ated by the Arny and the
contam nated soil was stockpiled in the western portion of ALAAP (Area 13), creating the
Stockpile Soils Area QU

In 1990, EPA indicated that additional investigations were required at Area A to ensure that no
resi dual contami nation renained following the initial remedial actions. Area A was conveyed to
private buyers in August 1990, with the provision that additional investigations and any

requi red cl eanups woul d be perforned by the Arny.

In 1991, a supplenental R was begun to verify the effectiveness of the conpleted renedia
actions in Area A The supplenental R initially determned that soils at two study areas
within Area A (Study Areas 12 and 30) continued to contain | ead and expl osives at unacceptabl e
concentrations. The supplenental RI/FS concluded that approxinmately 2,200 yd3 of | ead-

contam nated soil from Study Area 12 and approxi mately 5 yd3 of expl osi ves-cont ani nated soi
from Study Area 30 required further renediation

A ROD for the Stockpile Soils QU was issued in Decenber 1991 and recommended i nci neration
as the preferred alternative. The incineration of the Stockpile Soils began in May 1994 and was
conpl ete in August 1994.

An interimROD for the Area A Soil QU (Study Areas 12 and 30) was submitted in April 1994.
During the latter half of 1994, Study Area 12 soils (2,179 yd3) were excavated, stabilized, and
placed on the onsite backfill area in Area B. Explosives-contanmi nated soils from Study Area 30
(5 yd3) were excavated, incinerated, and placed in the onsite backfill area in Area B

Noti ce of the public comrent period and neeting for the Area A Final Proposed Plan was placed
in two | ocal newspapers on August 15 and Septenber 10, 1996, and the public conment period
extended from August 16 through Septenber 15, 1996. No witten public comments were
received. The public nmeeting was held on Septenber 10, 1996, at the Central Al abana
Community Col |l ege, located about 5 mles fromthe ALAAP site. The questions asked were
mainly to obtain nore detailed information on the identified contam nation and the proposed

r ermredy.

3.0 Summary of Public Comment and Agency Response
At the public neeting held on Septenber 10, 1996, the public was given the opportunity to

comrent and ask questions about the Proposed Plan. Al questions were addressed at the neeting
A transcript of the neeting is available in the Record Archive at the Earle A Rai nwnater



Menorial Library, Childersburg, Al abana.

4.0 Renmi ning Concerns

Al of the public comments have been adequately addressed. The public appears to have no
concerns about inplenenting the sel ected renedy.



Table 1. ALAAP STUDY AREAS

Study Area Description
11 Magazi ne Area
12 ad Burning Gound
13 Small Arns Ballistics Range
14 Cannon Range
15 ad wvell
17 Propel | ant Shi pping Area (Eastern Portion)
29 Rubble Pile
30 New Trench Area
31 Di sposal Area
32 No. 2 Rubble Pile
33 Henni ngburg Area
34 229 Area

Source: ESE, 1994



Table 2. Summary of Chemicals of Potential Concern (COPCs) at AAAP Area A (Page 1 of 3)

Study Area 11 Study Area 12 Study Area 13 Study Area 14

Chem cal s of Potential Concern GN SE SO Sw GN SE SO SwW GN SE SO Sw GN SE SO Sw
Vol atil e Organi ¢ Conpounds (VOCs)

Acet one eV

Br ononet hane SE

Chl orof orm

Met hyl butyl ket one sSw

Met hyl ene chl ori de

Met hyl isobutyl ketone

Tetrachl or oet hane, 1,1, 2, 2- SE

Tri chl or oet hene

Tri chl or of | uor onet hane SE sSwW

Sem vol atile O gani c Conpounds (SVOCs)

Benzo( b) napht ho(1, 2- D)t hi ophene SE SO
Bi s(2- et hyl hexyl ) pht hal at e GV SE SO Sw Gw SO GN SE SO SO
Car bazol e SO
Di benzof uran SO
Di et hyl phthal ate SE SO
D -n-butyl phthal ate SO SO SE SO SO

Trichl or obenzene, 1,2, 4-



Pol ycyclic Aromatic Hydrocarbons (PAHs)

Acenapht hene
Acenapht hyl ene

Ant hr acene
Benz(a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( ghi ) peryl ene
Benzo(k) f uor ant hene
Chrysene

Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene
Phenant hr ene

Pyrene

Ni troaromati c Chem cal s

D ni trobenzene, m

D ni trotol uene, 2, 4-

D ni trotol uene, 2, 6-

N t rosodi phenyl anmi ne, N
Trini trobenzene, 1, 3, 5-
Trinitrotol uene, 2,4, 6-

I norgani ¢ Cheni cal s

Al um num
Arseni c
Bari um
Beryl | ium
Cadmi um
Chr om um
Cobal t
Copper
Iron

Lead
Manganese
Mer cury

N cke
Thal | i um
Vanadi um

SE
SE
SE

SE

SE

SE
SE
SE
SE
SE
SE

8888 8 8888888
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SW
SW

SW

SW

SO
SO

SO

SO

SO

SO

SO

SO

SO

SO
SO
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SE
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SO
SO
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Table 2. Summary of Chemicals of Potential Concern (COPCs) at AAAP Area A (Page 2 of 3)

Study Area 15 Study Area 17 Study Area 29 Study Area 30
Chemi cal s of Potential Concern GV SE SO sSw GV SE SO Sw GV SE SO SsSw GV SE SO sSw

Vol atil e Organi ¢ Conpounds (VOCs)
Acet one Gw
Br ononet hane
Chl orof orm
Met hyl butyl ketone
Met hyl ene chl ori de e
Met hyl isobutyl ketone e
Tetrachl or oet hane, 1,1, 2, 2-
Tri chl or oet hene
Tri chl or of | uor onet hane SO SO SO

Sem vol atile O gani c Conpounds (SVOCs)
Benzo( b) napht ho(1, 2- D)t hi ophene
Bi s(2- et hyl hexyl ) pht hal at e el SO
Car bazol e
Di benzof uran
Di et hyl phthal ate
D -n-butyl phthal ate SO SO
Trichl orobenzene, 1,2, 4-



Pol ycyclic Aromatic Hydrocarbons (PAHs)
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benz(a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( ghi ) peryl ene
Benzo(k) f uor ant hene
Chrysene
Fl uor ant hene
Fl uor ene
I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene
Phenant hr ene
Pyrene

Ni troaromati c Chem cal s
D ni trobenzene, m
D ni trotol uene, 2, 4-
D ni trotol uene, 2, 6-
N t rosodi phenyl anmi ne, N
Trini trobenzene, 1, 3, 5-
Trinitrotol uene, 2,4, 6-

I norgani ¢ Cheni cal s

Al um num GwW
Arseni c ey
Bari um eV
Beryl | ium

Cadmi um

Chrom um e
Cobal t

Copper ey
Iron

Lead ey
Manganese [eny
Mer cury

N ckel (e
Thal | i um

Vanadi um W

SO

SO
SO

SO

SO
SO

SO

SO

SO

83

8 888

8



Table 2. Summary of Chem cals of Potential

Dl VI DE
Chem cal s of Potential Concern

Vol atil e Organi ¢ Conpounds (VQOCs)
Acet one
Br ononet hane
Chl orof orm
Met hyl butyl ketone
Met hyl ene chl ori de
Met hyl isobutyl ketone
Tetrachl oroet hane, 1,1, 2, 2-
Tri chl or oet hene
Tri chl or of | uor onet hane

Sem vol atil e Organi ¢ Conpounds (SVQOCs)
Benzo( b) napht ho(1, 2- D)t hi ophene
Bi s(2- et hyl hexyl ) pht hal at e
Car bazol e
Di benzof uran
Di et hyl phthal ate
D -n-butyl phthal ate
Tri chl orobenzene, 1,2, 4-

Study Area 31

GV SE SO Sw

Study Area 32

GV SE SO Sw

SO

SO

SO

Concern (COPCs) at AAAP Area A (Page 3 of 3)
Study Area 33

GN SE SO Sw GV SE SO SwW

SO

SO

SO

Study Area 34

SO

A B

GV SE SO Sw



Pol ycyclic Aromatic Hydrocarbons (PAHs)
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benz(a) ant hr acene
Benzo( a) pyr ene
Benzo(b) f | uor ant hene
Benzo( ghi ) peryl ene
Benzo(k) f uor ant hene
Chrysene
Fl uor ant hene
Fl uor ene
I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene
Phenant hr ene
Pyrene

Ni troaromati c Chem cal s
D ni trobenzene, m
D ni trotol uene, 2, 4-
D ni trotol uene, 2, 6-
N t rosodi phenyl anmi ne, N
Trini trobenzene, 1, 3, 5-
Trinitrotol uene, 2,4, 6-



I norgani ¢ Cheni cal s
Al um num
Arseni c
Bari um
Beryl |l ium
Cadmi um
Chrom um
Cobal t
Copper
Iron
Lead
Manganese
Mer cury
N ckel
Thal | i um
Vanadi um

Not e:
GWN = groundwat er
SE = sedi nent
SO = soi l
SW= surface water

Source: ESE (1995)
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Tabl e 3.
Chemi cal

1 OCs
Al um num
Arsenic
Bari um
Beryl | i um
Cadm um (aqueous matri x)
Chromium total 11
Cobal t
Copper
I ron
Lead
Manganese (aqueous natri x)
Manganese (solid matri x)
Mer cury
N ckel
Sel eni um
Silver
Thal | i um
Vanadi um
Zinc

Munitions/ N troaromatics
D nitrobenzene, 1, 3-
D ni trotol uene, 2,4-
D ni trotol uene, 2, 6-
N t r osodi phenyl ani ne, N
Tri ni trobenzene, 1, 3, 5-
Trinitrotol uene, 2,4, 6-

aal RID (UF)*

1. OE+00 ## (na)
3.0E-04 (3)
7.0E-02 (3)

5. 0E- 03 (100)

5. 0E-04 (10)

5. OE- 03 (500)

6. 0E-02 ** (na)
3.7E-02 13 (2)

-- 14

5.0E-03 (1)
1.4E-01 (1)
3.0E-04 # (1, 000)
2.0F-02 15 (300)
5. 0E-03 (3)
5.0E-03 16 (3)

8. 0E-05 17 (3, 000)
7.90E-03 # (100)
3.0E-01 (3)

1. OE- 04 (3, 000)
2. 0E-03 (100)

1. 0E-03 # (3, 000)
5.0E-02 NL (100)
5. 0E-05 (10, 000)
5. 0E- 04 (1, 000)

Chronic Oral and Inhalation RfDs for the COPCs at ALAAP Area A (Page 1 of 4)

Oral Target Organ/ System

na
Skin

Car di ovascul ar
Decreased body wei ght
NOAEL

NOAEL

na

Gastroi ntesti nal

Ki dney

Wiol e body, nmjor organs
Wiol e body

Skin

Bl ood, |iver

na

Bl ood

Spl een

CNS, bl ood

CNS, bl ood, ki dney
Bl adder

Spl een

Li ver

Inhal RED (UF)**

1. 4E-04 # (1, 000)

nd 12

1. 4E-05 (1, 000)
8. 6E-05 # (30)

I nhal Target Organ/ System

Fetotoxicity



Table 3. Chronic Oral and Inhalation RfDs for the COPCs at ALAAP Area A (Page 2 of 4)

Chemi cal Oal RD (UF)* Oral Target O gan/ System Inhal RFD (UF)** I nhal Target O gan/ System
PAHs
Acenapht hene 6. OE- 02 (3, 000) Li ver -- --
Acenapht hyl ene 3. 0E-02 H1 (3, 000) Ki dney -- --
Ant hr acene 3. 0E-01 (3, 000) NOAEL -- --
Benz(a) ant hr acene 3. 0E-02 H1 (3,000) Ki dney -- --
Benzo(b) f | uor ant hene 3. 0E-02 H1 (3, 000) Ki dney -- --
Benzo(b) napht ho[ 1, 2- D] t hi ophene 3. 0E-02 Hl1 (3, 000) Ki dney -- --
Benzo( k) f | uor ant hene 3. 0E-02 H1 (3, 000) Ki dney -- --
Benzo( ghi ) peryl ene 3. 0E-02 H1 (3, 000) Ki dney -- --
Benzo( a) pyr ene 3. 0E-02 H1 (3, 000) Ki dney -- --
Chrysene 3.0E-02 H1 (3, 000) Ki dney -- --
FI uor ant hene 4. 0E-02 (3, 000) Ki dney, liver, bl ood -- --
Fl uor ene 4. 0E-02 (3,000) Bl ood -- --
I ndeno( 1, 2, 3-cd) pyrene 3. 0E-02 H1 (3,000) Ki dney -- --
Napht hal ene 4. 0E-02 (1, 000) NQAEL -- --
Phenant hr ene 3. 0E-02 H1 (3, 000) Ki dney -- --
Pyrene 3. 0E-02 (3, 000) Ki dney -- --
SVCCS, mi sc.
Bi s(2-ethyl hexyl) phthal ate 2. 0E-02 (1, 000) Li ver, ki dney -- --
Car bazol e 5.0E-02 S1 (100,000) na -- --
D -n-butyl phthal ate 1. 0E-01 (1, 000) Whol e body -- --
Di benzof uran 4. 0E-03 ## (na) na -- --
Di et hyl phthal ate 8. 0OE-01 (1, 000) Whol e body -- --
Tri chl orobenzene, 1,2, 4- 1. 0E- 02 (1, 000) Adr enal 5. 7E-02 # (1, 000) Li ver
VQOCs, m sc.
Acet one 1. 0E-01 (1, 000) Li ver, ki dney -- --
Br ononret hane 1. 4E-03 (1, 000) For est omach, ki dney 1. 4E-03 (100) Heart, gastrointestinal

Chl or of orm 1. 0E-02 (1, 000) Li ver -- --



Table 3. Chronic Oral and Inhalation RfDs for the COPCs at ALAAP Area A (Page 3 of 4)
Chemi cal Oal RD (UF)* Oral Target O gan/ System Inhal RFD (UF)** I nhal Target O gan/ System

VOCs, m sc., cont.

Met hyl ene chl ori de 6. OE-02 (100) Li ver 8. 6E-01 # (100) Li ver

Met hyl butyl ketone 2.6E-02 V1 na -- --

Met hyl isobutyl ketone 8. 0E-02 # (1, 000) Ki dney, liver 2.0E-02 # (1, 000) Ki dney, liver
Tetrachl or oet hane, 1,1, 2, 2- 3. 2E-03 V2 (100,000) Liver -- --

Tri chl or oet hene 6. 0e- 03 ## (na) Li ver -- --

Tri chl or of | uor onet hane 3. 0E-01 (1, 000) Whol e body 2.0E-01 # (10, 000) Ki dney, | ungs

Not e: RfD = reference dose [ng/kg/d].
UF = uncertainty factor.
M- = nodi fying factor.
i nhal = inhal ation.
na = not applicabl e/ unknown.
nd = not determ ned.
MCL = EPA maxi mum cont am nant | evel .
LOAEL = | ownest - observed- adverse-effect |evel.
NOAEL = no- observed- adverse-effect |evel.
LD 50 = dose resulting in death in 50 percent of a study popul ati on.
CNS = central nervous system

ng/ kg/day = mlligrans per kil ogram per day.
nmg/L = mlligrans per liter.
Ig/L = micrograns per liter.
L/day = liters per day.

(HL) No RFDis available for this PAH the | owest non-naphthal ene value (pyrene) is used for conparison, only.

(11) Al values are for hexaval ent chromium a |ess conservative oral RfD of 1.0E+00 nmg/kg/day for trivalent chromumis al so avail abl e.
(12) Inhalation RFD for chrom umhas been withdrawn fromIR S pendi ng further EPA review.

(13) Oal RDfor copper based on the MCL of 1.3 ng/L (56 FR 26460) and assunes that a healthy 70 kil ogram adult consunes 2 L/day water.



Table 3. Chronic Oral and Inhalation RiDs for the COPCs at ALAAP Area A (Continued, Page 4 of 4)

(14)
(15)
(16)
(17)
(N1)

(S1)

(V1)

(V2)

*Al

EPA prefers to use a biokinetic uptake nodel to evaluate |ead exposure rather than the reference dose nethod (EPA, 1991e).

Oal RID for soluble nickel salts.

Oal RID for silver based on aesthetic endpoint (argyria).

No oral RFIDis available for netallic thallium the listed value for thalliumchloride is fromHEAST (EPA, 1994).

Oal RID for N nitrosodi phenyl am ne based on a chronic oral LQOAEL for rats of 50 ng/kg/day (ATSDR, 1987) and an uncertainty factor of 1,000

(10 for sensitive hunman subpopul ations, 10 for animal -to-human extrapol ation, and 10 for LQAEL-to- NQAEL extrapol ation).

Oal RFD for carbazol e based on an acute oral LD 50 for rats of >5,000 ng/kg (HSDB, 1995), an uncertainty factor of 10,000 (10 for sensitive
human subpopul ations, 10 for ani nmal -to-human extrapol ation, 10 for acute-to-chronic extrapolation, and 10 for LD 50-to- NOQAEL extrapol ation), and
a nodi fying factor of 10 (accounts for the |ethal endpoint of the study).

Oal RID for methyl butyl ketone based on an acute oral LD 50 for rats of 2,590 ng/kg/day (RTECS, 1995), an uncertainty factor of 10,000 (10 for
sensitive human subpopul ati ons, 10 for ani mal -to-human extrapol ation, 10 for acute-to-chronic extrapol ation, and 10 for LD 50-to- NOAEL

extrapol ation), and a nodifying factor of 10 (accounts for the |ethal endpoint of the study).

Oal RIDfor 1,1,2,2-tetrachl oroethane based on an interimoral LOAEL for rats of 3.2 ng/kg/day (ATSDR, 1988) and an uncertainty factor of

1,000 (10 for sensitive human subpopul ations, 10 for aninal-to-hunman extrapol ation, and 10 for LQOAEL-to- NOAEL extrapol ation).

oral RfIDs are available in IR'S (1995), unl ess otherw se noted.

**Rf Ds are based on the inhalation RFC available in IRS (1995) and assune that a healthy 70-kil ogram adult inhales 20 nB/day air, unless
ot herwi se not ed.

#Val ue avail abl e in HEAST, 1994 Annual Update (EPA, 1994).

##Provi si onal value available fromEPA s Environnental Criteria and Assessnment Ofice (ECAO and presented in EPA Region Ill's Ri sk-Based
Concentration Table, January - June 1995 (EPA, 1995).

Source: ESE



Table 4. CSFs and WEs for the Known/Potential Carcinogenic COPCs at ALAAP Area A, (Page 1 of 2)

Chemi cal Oral CsF* Oal WE* | nhal CSF** I nhal WE*
1 OCS
Arseni c 1. 5E+00 A 1. 5E+01 # A
Beryl | i um 4. 3E+00 B2 8. 4E+00 # B2
Chromium total HL nc 4, 1E+01 # A
Lead nd 12 B2 nd 12 B2
N ckel nc 8.4E-01 13 A

Munitions/ N troaromatics

Di ni trotol uene, 2,4- 6. 8E-01 NL B2 nd N2, # B2

Di ni trotol uene, 2, 6- 6. 8E-01 NL B2 nd N2, # B2

N t rosodi phenyl am ne, N 4. 9E- 03 B2 nd N2, # B2

Trinitrotol uene, 2,4,6- 3. 0E- 02 C nd N3 C
PAHs

Benz(a) ant hr acene 7.3E-01 HL B2 6. 1E-01 H1 B2

Benzo(b) f | uor ant hene 7.3E-01 HL B2 6. 1E-01 H1 B2

Benzo( k) f | uor ant hene 7.3E-02 HL B2 6. 1E-02 H1 B2

Benzo( a) pyr ene 7. 3E+00 B2 6. 1E+00 B2

Chrysene 7.3E-03 HL B2 6. 1E-03 H1 B2

I ndeno( 1, 2, 3-cd) pyrene 7.3E-01 HL B2 6. 1E-01 H1 B2
SVCCS, mi sc.

Bi s(2- et hyl hexyl ) pht hal ate 1. 4E-02 B2 nd S1 B2
VOCS, m sc.

Chl or of orm 6. 1E- 03 B2 8.1E-02 # B2

Met hyl ene chl ori de 7. 5E- 03 B2 1. 6E-03 B2

Tet rachl or oet hane, 1,1, 2, 2- 2.0E-01 C 2.0E-01 C

Tri chl or oet hene 1.1E-02 V1, ## B2 6. OE- 03 V1, ## B2
Not e: CSF = cancer slope factor [(ng/kg/day)-1].

WE = wei ght of evidence for ranking as a human carci nogen.
i nhal = inhal ati on.

nd = not determ ned.
ng/ kg/ day = mlligrans per kil ogram per day.
nmg/L = mlligrans per liter.
Ig/L = micrograns per liter.
L/day = liters per day.

(H1) CSF for this potentially carcinogenic PAHis an interimvalue fromEPA ECAO and listed in
EPA Region I11's Ri sk-Based Concentration Table, January to June 1995 (EPA, 1995). The
value is based on the CSF for benzo(a)pyrene and the follow ng Toxicity Equival ency
Factors: benz(a)anthracene, 0.1; benzo(b)fluoranthene, 0.1; benzo(k)fluoranthene, 0.01;
chrysene, 0.001; dibenz(ah)anthracene, 1.0; and indeno(1, 2, 3-cd)pyrene, 0.1.



Table 4. CSFs and WEs for the Known/Potential Carcinogenic COPCs at ALAAP Area A
(Conti nued, Page 2 of 2)

(11) Al values are for hexaval ent chromum a |ess conservative oral RfD of 1E+00 ng/kg/ day
for trivalent chromiumis also avail able.

(12) Athough EPA has classified |ead as a G oup B2 suspect hunman carci nogen via ingestion and
i nhal ati on, no CSF has been devel oped for either of these exposure pathways.

(13) Inhalation CSF for nickel refinery dust.

(N1) No oral CSF is available for this nmunitions conpound alone; the listed value is for
2,4-dinitrotol uene/ 2, 6-dinitrotol uene m xture.

(N2) Although EPA has classified this chemcal as a Goup B2 suspect hunman carci nogen via
i nhal ati on, no CSF has been devel oped for this exposure pathway.

(N3) Although EPA has classified this chemcal as a Goup C possible hunan carci nogen via
i nhal ation, no CSF has been devel oped for this exposure pathway.

(S1) Although EPA has classified, this SVOC as a Group B2 suspect hunan carci nogen via
i nhal ati on, no CSF has been devel oped for this exposure pathway.

(V1) CSFs and WEs for this VOC have been withdrawn from IR S pendi ng further review

*All oral CSFs and WEs are available in IRI'S (1995), unless otherw se noted.

**| nhal ati on CSFs are based on the inhalation UR available in IRS (1995) and assunme that a

heal thy 70-kil ogram adult inhales 20 nB/day air, unless otherw se noted.

#Val ue avail abl e in HEAST, 1994 Annual Update (EPA, 1994).

##Provi si onal value available fromEPA s Environnental Criteria and Assessment O fice (ECAO and
presented in EPA Region Il11's R sk-Based Concentrati on Table, January - June 1995 (EPA, 1995).

Source: ESE



Table 5. Summary of Media and Chemicals of Concern (COCs) Exceeding Human Health R sks of 10-6 and Hazard Indices (H's) of 0.1 (Page 1 of 5)

Noncar ci hogeni ¢
Hazard I ndex (H)
Car ci nogeni ¢

Area Scenari o Medi a Ri sk Adul t Child Chemni cal s of Concern (COCs) a Ri sk
11 Future G oundwat er 2 x 10-6 54 99 C B2EHP NC( A&Q)
Resi dent NC. M, A, V, C, O, Qu, N, Pb b
Soi | 2 x 10-5 <0.1 0.3 C Be, BAP, O C
NC. No individual chem cals exceed 0.1 NC( O
Surface 1 x 10-6 0.2 0.6 C As
Wt er NC. M
Fut ure G oundwat er <1l x 10-6 19 NA c NC. M, A, V, Pbb NC( A)
or ker
Soi | 5 x 10-6 <0.1 NA C C, Be
Hunt er Soi | 1 x 10-6 <0.1 NA C No i ndi vidual chenicals exceed 10-6 C
12 Future G oundwat er 3 x 10-4 6 11 C Be, As, B2EHP, 26DNT, 24DNT C
Resi dent NC. M, Cd, As, A, O d NC( A&Q)
Soi | 9 x 10-6 <0.1 0.2 C Cr
NG O d
Future G oundwat er 7 x 10-5 2.1 NA C Be, As NC( A)
Wor ker NC. M
Soi | 4 x 10-6 <0.1 NA C oF
Hunt er Soi | 1 x 10-6 <0.1 NA C Cr
13 Future G oundwat er 3 x 10-6 66 120 C B2EHP, 24DNT NC( A&QC)
Resi dent NC. WM, C, A, G, Ba, V\ N d, Pb b



Tabl e 5.

Area

13

14

15

17

29

Indices (H's) of 0.1 (Page 2 of 5)

Scenari o

Future
Resi dent
(Cont.)
Future
Wor ker

Hunt er

Future
Resi dent

Future
Wor ker

Future
Resi dent

Future
Wor ker

Future
Resi dent

Future
Wr ker

Future
Resi dent

Medi a

G oundwat er

Soi |

G oundwat er

G oundwat er

G oundwat er

Car ci nogeni ¢
Ri sk

<1

<1

<1

100- 4

10-6

10-5

10-6

10-6

10-6

10-6

10-6

10-5

10-6

10-6

Noncar ci hogeni ¢

Adul t

<0.1

24

<0.1

<0.1

<0.1

<0.1

11

<0.1

<0.1

0.6

Hazard I ndex (H)

Child

<0.1

<0.1

21

0.4

1.2

5 60 % %O 0 @)

5.0

6.0

Summary of Media and Chenicals of Concern (COCs) Exceeding Human Health Risks of 10-6 and Hazard

Chemni cal s of Concern (COCs) a

BAP, BBFANT, BAANTR, | CDPYR

Be, BKFANT

M, Cd, Al, O, Pbb

BAP, BBFANT, BAANTR, | CDPYR

Be

BAP

No i ndi vi dual

Pb c

Pb f

No i ndi vi dual

chem cal s exceed 10-6

chem cal s exceed 10-6

M, A, O d, N d, Vd

Mh

Be
A d, Bad
Be

24DNT
M, A d

R sk

NC(A)

NC( A&C)

NC(A)

NC( A&C)

NC(A)



Table 5. Summary of Media and Chem cals of Concern (COCs) Exceedi ng Hunan Heal th Ri sks of 10-6 and Hazard
Indices (H's) of 0.1 (Page 3 of 5)
Noncar ci hogeni ¢
Hazard I ndex (H)
Car ci nogeni ¢

Area Scenari o Medi a Ri sk Adul t Child Chemni cal s of Concern (COCs) a Ri sk
29 Future G oundwater <1 x 10-6 0.2 NA NC. M NC( A)
(cont) Worker
30 Future Soi | 6 x 10-6 <0.1 0.2 C (03
Resi dent NC. 135TNB
Future Soi | 3 x 10-6 <0.1 NA C O
Wor ker
31 Future Soi | 6 x 10-6 <0.1 0.1 C (07
Resi dent NC. No individual chemcals exceed 0.1
Future Soi | 3 x 10-6 <0.1 NA C (0}
Wor ker
32 Future G oundwat er 1 X 10-6 0.6 1.2 C 24DNT NC( O
Resi dent NC. M, A d
Soi | 1 x 10-5 <0.1 0.2 C Be
NC. Vvd
Future G oundwater <1 x 10-6 0.2 NA NC. M
Wor ker
Soi | 1 x 10-6 <0.1 NA C Be
34 Future G oundwat er 6 x 10-4 42 76 C Be, B2EHP, CHCL3 C
Resi dent NC. My, A, V, O, N, Bad, Qud, Bed NC( A&QC)
Future G oundwat er 2 x 10-4 15 NA C Be C
Vor ker NC. M, A, V, O NC( A)



Table 5. Summary of Media and Chem cals of Concern (COCs) Exceedi ng Hunan Heal th Ri sks of 10-6 and Hazard
Indices (H's) of 0.1 (Page 4 of 5)
Noncar ci hogeni ¢
Hazard I ndex (H)
Car ci nogeni ¢

Area Scenari o Medi a Ri sk Adul t Child Chemni cal s of Concern (COCs) a Ri sk

A B Future G oundwat er 5 x 10-4 16 28 C Be, CHCL3, B2EHP C

Di vi de Resi dent NC. My, A, N d Vd O d Pbb NC( A&QC)
Fut ure G oundwat er 1 x 10-4 5.6 NA C Be C
Vor ker NC. M, A, Pbb NC( A)

Not es:

This table only includes media for scenarios at areas with risks greater than or equal to (1 x 10-6, with hazard indices (H's) 0.1,
or where lead was a concern (see footnotes b, e, and f).

C = carcinogenic risk
NC = noncar ci nogeni c ri sk
NC(A) = noncarcinogenic risk to adults
NC(C) = noncarcinogenic risk to children
NC(A&C) = noncarcinogenic risk to adults and children
135TNB = 1, 3, 5-trini trobenzene
24DNT = 2, 4-di ni trotol uene
26DNT = 2, 6-di ni trotol uene
Al = al um num
As = arsenic
B2EHP = bi s(2- et hyl hexyl ) pht hal at e
Ba = barium
BAANTR = benz(a) ant hr acene
BAP = benzo(a) pyrene
BBFANT = benzo(b)fl uor ant hene



Table 5. Summary of Media and Chem cals of Concern (COCs) Exceedi ng Hunan Heal th Ri sks of 10-6 and Hazard
Indices (H's) of 0.1 (Page 5 of 5)

Not es (Conti nued):

Be = beryllium

BKFANT = benzo(k) fl uor ant hene
Cd = cadm um

CHCL3 = chl orof orm

Co = cobalt
C = chrom um
Cu = copper

| CDPYR = i ndeno(1, 2, 3-cd) pyrene
M = manganese
N = ni ckel
Pb = | ead
V = vanadi um

a Chenicals of concern (COCs) are those anal ytes with carcinogenic risks exceeding 1 x 10-6 or noncarci nogeni ¢ hazard indices (H's)
exceeding 0.1. Carcinogenic COCs are in descending order from highest risk to | owest risk; noncarcinogenic COCs are in descendi ng
order fromhighest H to lowest H. The first chemcals listed in the COCs colum contributed to over 70% of the risk or over 80% of
the H .

b Concentration of |ead in groundwater exceeds the U S. Environnental Protection Agency (EPA) action level of 15 mcrograns per liter
(1g/L).

¢ NA = not applicable.
d Exceeded H of 0.1 for children only. |If analyte does not have this footnote, the H exceeded 0.1 for both adults and chil dren.

e Concentration of |lead in soil exceeds the EPA heal t h-based gui dance | evel of 400 mIligrans per kilogram (ng/kg) for residential
exposure.

f Concentration of lead in soil exceeds the EPA guidance |evel of 1,000 ng/kg for worker exposure.

Source: ESE (1995)



Tabl e 6.

Area

11

12

14

17

30

32

Not es:

Sunmmary of Media and Chemicals of Concern (COCs)

Ecol ogi cal Ecotoxicity Quotients (EQs)

Scenari o

Manmal

(Raccoon)

(Per onyscus Mbuse)

(Wi tetail ed Deer)
Pl ant

(Bl ackberry)
Aquatic Organi sm

( Daphni a)

Bird
(Bobwhi t e)

Mamal
(Per onyscus Mouse)
(Wi tetail ed Deer)

Mamal
(Whitetail Deer)
Pl ant
(Sl ender Bush d over)

Mamal

(Wi tetail ed Deer)
Pl ant

(Bl ackberry)

Bird
(Bobwhi t e)
Mamal
(Per onyscus Mouse)

Mamal
(Wi tetail ed Deer)
Pl ant
(Sl ender Bush d over)

a Chenmicals of concern (COCs) are those analytes with ecotoxicity quotients (EQ)

exceeding 1.

Sour ce:

Al = al um num

Cr = chrom um

CQu = copper

Pb = | ead

V = vanadi um
ESE, 1995.

Medi a

Soi |
Soi |
Soi |
Soi |

Surface Water

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Soi |

Exceedi ng Terrestri al

Cheni cal (s) of Concern

[COC(s)] a and EGs

Ba (9.9), O (1.4), Pb (4.3),
Ba (4.9), Pb (1.4), V (32

Ba (1.6), V (8.0)
V (5.0)

Al (1.3)

Ba (10), O (2.7)

Ba (3.7), O (1.4), Pb (1.3)

Ba (1.2)

Pb (160)

Pb (57), Cu (5.0)

Ba (4.2)

Al (430)

o (2.0), Qu (1.2)

o (1.0)

V (12)

V (7.5)

and Aquatic

V (48)



Table 7

Uncertainties in the Human Ri sk Assessnment Process

RA Component

Hazard

Identification

Toxicity
Assessment

Exposu

re

Assessnent

Ri sk

Char acteri zation

Sour ce

ESE.

*

Potential for Uncertainty

Initial section of COCs

Tentatively identified conpounds (TICs)
Chenical nonitoring data

Current and future | and uses

Sel ection of toxicity val ues

Factors used in derivation of reference doses (RfDs), including

i nterspeci es extrapol ati on

Wi ght - of - evi dence for hunan carci nogenicity

Derivati on of carcinogenic slope factors (CSFs)

Extrapol ation of |less-than-lifetime exposure to lifetinme cancer risks

Interaction of multiple substances

Sel ection of site-specific exposure pathways

Esti mati on of exposure concentrations without nmonitoring data
Estimati on of exposure to nmultiple substances

Esti mati on of exposure paraneters

Use of nodel ed values for future exposure conditions

Addition of risks across nultiple exposure pathways
Addition of risks frommultiple substances



Table 8. Uncertainties in the Ecol ogi cal Ri sk Assessnent Process

ERA Conponent

COoPC
Sel ecti on *
*
*
*
*
Exposur e *
Assessnent
*
*
*
Toxicity *
Assessnent
*
*
Ri sk *

Potential for Uncertainty

Chemical nonitoring data collected over tine, analyzed by different

| aboratories, and eval uated using varying quality assurance nethodol ogy
Presence of tentatively identified conpounds (TIGCs)

Current and future | and uses

Lack of site-specific background data

Sel ection of terrestrial and aquatic indicator species

Sel ection of site-specific exposure pathways

Estimati on of surface water and sedi ment concentrations without
noni toring data

Estimati on of exposure to nmultiple substances

Esti mati on of exposure paraneters

Sel ection of benchmark val ues

Uncertainty factors used in derivation of toxicity reference val ues
(TRVs), including interspecies extrapol ation

Interaction of multiple substances

Eval uati on of risks fromnultiple exposure pathways
Addition of risks frommultiple substances

Characterization * Use of generalized anbient water quality criteria (AWXs) and water

Source: ESE

quality standards (WQSs) to evaluate risks to aquatic life



<I MG SRC 97021C
<I MG SRC 97021D>
<I MG SRC 97021E>
<I MG SRC 97021F>

Fi gures



4\WD- FFB

Certified Mail
Ret urn Recei pt Request ed

M. Randy N da

U S Arny Industrial Operations Comand
Bui | di ng 390, 4th Floor, NWWng

AVBI D- ECE

Rock Island, Illinois 61299-6000

SUBJ: Concurrence with Final Record of Decision for Qperable Unit 5
Al abama Arnmy Amunition Plant (AAAP), Childersburg, Al abama

Dear M. N da:

The U.S. Environnmental Protection Agency (EPA) Region |V has revi ewed the above referenced
deci si on docunent and concurs with the Final Record of Decision (ROD) for Operable Unit 5, Areas
A Soil and Groundwater, as supported by the Renedial |nvestigation and Baseline R sk Assessnent
Reports.

The sel ected renedies ares Alternative 13-6 for Study Area 13, Alternative 14-3 for Study
Area 14, and No Further Action for all remaining Study Areas and groundwater. EPA concurs
with the selected renedy as detailed in the ROD.

This action is protective of hunman health and the environnent, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action and is cost effective.

<I MG SRC 97021G
cc: Richard Isaac, U S. Arny Environnental Center

Kenneth Gray, U S. Arny Corps of Engi neers
C. H Cox, Al abana Departnent of Environmental Managenent



