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5.0 SWMU 5

“This section describes the SWMU 5 (Old Burn Pit) site investigatio.n, physical characterization, nature and

extent of contaminatlon“human and ecological risk assessments, and conclusions. References to other

‘sections of thls RFl reporl are provnded for relevant background information and general data evaluatlon

procedures

5.1 BACKGROUND IN.F_O‘RMATION

Section 1.4.2 contains a deecription of the Old Burn Pit. Section 1.5.2 contains a description of historical
data collection activities." Sectlon' 1.6.2 summarizes information on cbnstituents found in environmental |
media that may be 'atlributable to historical operations at SWMU 5. These constltuents of concern were

used as the basis for the SWMU 5 site investigation described in this section.

52 - SITE INVESTIGATION

The primary objective of. the field in\}estigation was to collect field and laboratory data to evaluate the |

potehlial rlsks_ for human and ecological receptors identified in the CSM discussed in Section 5.6 and 5.7.
Figure 5-1 includes the sample locations. Table 5-1 summarizes the sampling and analysis program for
SWMU 5 - ' | - S

As depicted on Table 5-1, environmental samples collected from the site were analyzed for a
comprehensive field and laboratory analytical program. - Field parameters were collected for ground water
and surface water samples. Typical water-quality indicator parameters, such as turbldlty, were collected

in the field. Soil samples were screened for VOCs using momtormg equment (PID)

- Soil,-sediment, surface water, and ground water samples were collected and arialyzed'for the full list of

Appendix. IX con‘stituents (VOCs, SVOCs, pesticides, PCBs, inorganics), as well as other misc_:elleneous
inorganics. Surface water samples were also analyzed for total and dissolved inorganics, hardness, and

TSS, and sedimenl samples were analyzed for TOC to assist in .essessing the potential risks for ‘

‘ecological receptors. Additionally, soil characteristic parameters (CEC, pH, and TOC) were collected to

.determine the likelihood of the potential fate and transport of contaminants at the site (and the potential

for risks outside the site boundariee).’ Ground water samples were not analyzed for dissolved inorganics
since low-flow sampling proeedures were used to minimize sample turbidity.

\
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As noted previously, Figure 5-1 illustrates the sampling locations for the field investigation at the Old Burn

Pit. The rationale for the collection of these samples is as follows:

o Surface/subsurface soils (Borings) (16): Three soil borings were placed in the burn pit. Five soil
borings were placed in the gully north of the burn pit where residual ash and metal debris were

buried. Collocated surface (8) and: subsurface (7) soil samples were obtained at each of these

locations for a total of 15 soil samples. At one location (SB08), it was not possible to collect a

subsurface soil sample. A sample was obtained from the surface (0 to 2 feet bgs) and at a
subsurface depth (not greater than 10 feet bgs). As detailéd in the final paragraph of Section 3.2.1 of
the Field Sampling Plan located in Attachment A of the RFI Work Plan, potentially up to four

additional soil sample locations were proposed for SWMU 5. This provisional soil sampling was

proposed as a way to refine the northern boundary of the site based on a site reconnaissance. '

During the site reconnaissance there was insufficient evidence of disposal activities to warrant

sampling at the provisional locations.

e Ground water (15): - Twelve of the exvisting monitoring wells (05-01 through 05-04, 05-06 through
05-09, 05-13, 05-15, 05-16, and 05-19) at‘ the site were sampled. Three new monitoring wells were
installed and sampled during this field effort. Well 05T01, located at the southeastern site boundary,
was used in conjunction with well 05-01 to evaluate ground water quality upgradient of the burn pit
and burial area. Well 05T03 was installed on the western boundary of the site to evaluate ground
‘water QUaIity immediately downgradient of the site. Well 05T02 was ins;(alled south of the site to
.evaluate the impact of the paleostream channel on gfdund water migration.

» . Surface water and sedimeﬁt (5): Collocated surface and sediment samples were collected from five
locations. One' location, 05SW/SDO1, is outside the northern boundary of -the site in the.unnamed
tributary and was sampled to evaluate ﬁpstream conditions. Three locations were sampled outside
near the western (05SW/SD03 and 05SW/SD04) and southern (05SW/SDOS) site boundaries in
unnamed tributaries. These locations address downstream conditions. One location (05SW/SD02)
was used to monitor stream conditions in the gully at the site. This sample was located in an

unnamed tributary at the gully northwest of the burn pit.
. Section 2 contains details of field sampling procedure and field documentation:
The data collected during the field investigation were used to assess potential risks for human ahd

ecological receptors exposed to site media under current and/or future land use. A description of how the

data obtained during the field investigation were managed prior to the risk assessment is presented in
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Section 3.1. General methodologies and techniques used to calculate potential risks for the site are

provided in Sections 3.3 (human health) and 3.4 (ecological).

5.3 'PHYSICAL CHARACTERISTICS -

'5.3.1 Topoqraphv/Hvdroloqv

The topography at the Oid_Burn Pit consists of undulating terrain dissected by many small drainage\rvays.

o ‘Surface runoff from the Old Burn Pit drains into Culpepper Branch Creek, a tributary of Furst Creek.
“Several dendrital drainageways exist in the northern portion of the SWMU that convey surface water from
_the northeast to the west, toward a str_eam‘ that flows through a culvert beneath the road and railroad

.t‘racks that form the western border of the SWMU. The stream joins with several other s?treams to form a

larger tributary stream that flows south ultimately dlscharglng into the Culpepper Branch. Another

dralnageway is located in the southwest corner of the SWMU that flows southwest toward Culpepper
Branch. -

5.3.2 - Geology

Most of | SWMU 5is situated in the dissected alluvial valley of Culpepper Branch Creek. Soils
-representing two depositional environments have. been map>ped at the SWMU by Kvale, 1992, including
~ residual soil denved from the Pennsylvanran in the SWMU area and alluvium in the floodplain along the
south flowmg trlbutary stream to Culpepper Branch Creek located west of the SWMU. Glacial outwash'
has_ also been mapped both southeast and further w_est of the SWMU. '

Twovhydrogeologrc cross-sections have been developed for the Old Burn Pit et locations shown on
Figures 5-2, 5-3, and 5-4. Borings shown on these figures consist of those installed by TINUS and three
historical bonngs lnstalled by the US Army Corps of Englneers (USACE) The USACE installed Borings
‘were 05/03- 1, 05/03-2, 05/03-4, and 05/03 5. The encountered subsurface materials included fill, natural

unconsolidated materials, and the Pennsylvaman bedrock. The fill was encountered in borings.in the '
north-central portion of the SWMU end e)ktended to a»maxirnurn depth of 10 feet bgs. The fill consisted of
glass, metal, wood, metel, and ash mixed with sand andv silt. Natural unconsolidated materials underlie
the fill.and exist at the ground surface where the fill is not present. The natural unconsolidated materials
- consist predominantly of flne materials including varymg amounts of clay, silt, and sand derived from'
Pennsylvanlan bedrock. "The natural unconsolidated matenals extend to approxrmately 45 feet bgs,’
' »where Pennsylvaman bedrock conS|st|ng of shale was encountered in bonngs (05/03-01 and 05/03- 04)
~advanced to this depth. ’ '
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5.3.3 Hydrogeology

Ground water is present beneath the Old Burn Pit at depths from less than 5 feet bgs in low areas near
surface water bodies.” Depth to ground water increases to greater than 20 feet in depth at the higher
elevations. Ground water exists in the natural unconsolidated materials and was not found in the fill.
Shallow ground water flow direétion in the natﬁral unconsolidated materials is generally to the northwest
toward a tributary of Culpepper Branch and to the southwest toward Culpepper Branch, as shown in
Figure 5-5. The gradient of the potentiometric surface is about 0.04. Information on ground water in the
deeper bedrock at this SWMU is unknown since no wells are installed in the bedrock. Monitoring v!ell

construction details for this SWMU are included on Table 2-2.

5.4 NATURE AND EXTENT OF CONTAMINATION

Soil (surface and subsurface), groUnd water, surface water,- and sediment samples were collected from
SWMU 5 and analyzed for the presence of site-related contamination during the investigation phase of
this RFI. Based on analytical data obtained during this investiga‘tidn,,.the nature and extent of
contamination in the soil,- ground water, surface water, and sediment at SWMU 5 are discussed on a

matrix-specific basis in the following subsections.

Soil samples at each SWMU were classified according to the soil types defined in the NSWC Crane
Basewide Soil Background Study (TtNUS, January 2001). Each soil type is defined by the characteristics
bf soil parent material (depositional environment), depth (surface or subsurface), and grain size (sand,
silt, or clay). The soil types were gathered into soil groups that reflect different classifications of soil
- throughout NSWC Crane. SWMU surface soils are classified as Group 3 and subsurface soils are

Classified as Groups 8 and 9. The foIIowing are descriptions of these soil types:

¢ Group 3 - Alluvial, Mississippian, and Pennsylvanian Surface Soil
e Group 8 - Pennsylvanian Subsurface Clay and Silt

e Group 9 - Pennsylvanian Subsurface-Sand

“Metal concentrations in each soil group from a given SWMU were comparéd to metal.concentrations from
the corresponding background soil group. These comparisons used the entire data set from the
-background study for a given soil group and all SWMU samples of the corresponding.soil group. The

outcome of each comparison was a classification of each metal at a given SWMU as being statistically -

- determined to be either elevated or not elevated relative to background concentrations, unless the data

indicates that the contaminants (e.g., laboratory related) are from non-site related sources.
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No background samples were collected for ground water, surface water, and sediment; however, at least
one upgradient sample per medium was collected. These upgradient samples are treated as background
and direct comparisons to these upgradient values are discussed in the ground water, surface water, and

sediment sections.

The SWMUs 4,5;: 9, and 10 work plan (TtNUS August 2000a) provides a tabular_summary and text
discussing hisrorical analytical results for SWMU 5 media. These data are not included in this nature and
extent discussion because they were not used in-the risk assessment. , However, some relevant

discussion from the work plan is referenced in this nature and extent discussion for SWMU 5.

541 Surface Soil

As explained in Table 5-1 and Section 5.2, eight surface soil.samples were collected to evaluate the

nature and extent of contarnination All eight surface soil samples were analyied for Appendix IX VOCs,

Appendix' 1X SVOCs Appendix IX pestrcudes Appendlx IX PCBs, Appendix IX herbicides, Appendix IXi
dioxins/furans, TAL metals (plus trn) and cyanlde Addltlonally, one surface soil sample was analyzed for
: CEC, pH and TOC.

Table 5-2 presents a summary of the results reported for compounds detected in the surface soil samples
collected from SWMU 5. Table 5-3 presents' a eummary of descriptive stat_isties for surface soil detections

including range of detectlons frequency of detection, location of maximum, and comparison ‘to

-background Appendix E-1.2 contams a copy of the entire analytlcal database for SWMU 5 surface soil.

~ Figures 5-6 and 5- 7 present a geographlcal deprctlon of organic and inorganic detections in surface soil,

respectively. If the concentration of an organic or inorganic chemical exceeded a risk-based or applicable:

‘regulatory concentration criterion, a flag (e:g., R5DQL) on the tag at the affected sampling location shows -
‘this on Figure 5-7. 'If an inorganic chemical was detected at a particular location and the site data set for

that chemical was elevated as compared to the corresponding background data set (Soil Group 3), the

result was flagged with “BACK” at all locations where samples from Soil Group 3 were collected. If

“BACK” does not appear next to the result for an inorganic chemical, it means that the chemical was

detected at that location but the chemical concentrations for that soil- group are not elevated relative to

4

.background concentrations.

110110/P - - 5-5 CTO 0010



NSWC Crane
RF! Report for SWMUs 4, 5, 9, 10
Revision: 4

Date: July 2005 -

: Section: 5
! Page 6 of 103

" Volatile Organic Compounds

Eight VOCs (1,1-dichloroethene, benzene, cis-1,2-dichloroethene, methylen‘e chloride, tetrechloroethene,
trans-1,2-dichloroethene, trichloroethene, and vinyl chloride) were detected in the sdrface soil samples.
The detected VOCs are cor‘nmonA solvents and gasoline-related compounds. -1,1-Dichloroethene,
behzene, trans-1,2-dich|oro’ethene, and vinyl chloride were detected in sample 055B060102 ohly, at
concentrations of 13 ug/kg, 5 pg/kg, 29 pgkg, and 5 pg/kg, respectively. Cis-1,2-Dichloroethene and
tetrachloroethene were detected in samples 05SB060102 and 05SB080102. Concentrations of
cis-1,2-dichloroethene were 8 pg/kg to 2,800 pg/kg, with the maximum detection in samble 058B060102.
Concentrations of tetrachloroethene were 3 pg/kg to 7 pg/kg; with the maximum detecﬁon in sample
05SB060102.  Methylene chloride was detected in samples 05SB020102, '0538030102; and
055B080102, each at a coﬁCentration of 4 pg/kg in each. Trichloroethene was the most frequently

detected VOC. Trichioroethehe was detected in samples 05SB030102 (4 pg/kg), 05SB050102 (7 ug/kg), -
© 05SB060102 (5,100 pg/kg), 05SB070102 (360 pg/kg), and 05SB080102 (1,200 pg/kg). All detected
VOCs, except methylene chioride, were detected in sample .05SB060102. Additionally, the maximum -

detected concentrations of all VOCs, except methylene chloride, were found in sample 05SB060102.
-Samples  05SB050102, 05SB060102, 05SB070102, and 05SB080102 all yielded detectable
. concentrations of VOCs; these samples are all located in the north-central portion of SWMU 5, within

approximately 250 feet of each other.

. Sample 0588040002 wae collected in the vicinity of the most upgradient ground water well‘(05-01),

'.,Iocatio,n; this sample did not contain any VOCs. Sample 05SB080002, the most downgradient soil boring
with respect to groundwater flow, yielded detectable concentrations of cis-1,2-dichloroethene (8 pg/kg),
: methylene chloride (4'ug/kg), tetrachloroethene (3 pg/kg), and trichloroethene‘(1,200 pg/k_g).’ ‘As noted
" above, trichloroethene was detected frequently and, in 2 samp]es (0558B060102 and 05SB080002), at

concentrations in excess of 1,000 pg/kg. Concentrations of trichloroethene in excess of 1,000 pg/kg

indicate that some disposal actions have occurred. The presence of the other chilorinated hydrocarbons

such as vinyl chloride 'may be attributable to natural degradation of tetrachloroethene and-tficﬁhloroethene.

: Methylene‘chloride is a common enVironmentaI laboratory solvent. - It was detected in three of eight
samples and at a low eoncentration (i.e., 4 ug/kg). -The concentrations of methylene chloride are similar
to those found in laboratory blanks. See Section 3.1.4.2 for a detailed discussion of methylene chloride

. found in laboratory blanks.
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Semivolatile Organic Compounds

Seventeen PAHs and bis(2-ethylhexyl) phthalate were detected in surface soil samplés. .Bis(2-ethylhexyl)
phthalate was detected in sampies 05SB050002 and 05SB060002 at concentrations cf 3,400 pg/kg and
930 ug/kg, respectlvely Maximum detected concentrations of the 17 PAHs ranged from 16 pg/kg -
(acenaphthene) to 2,400 pg/kg (pyrene). PAHs were detected in from one to seven surface soil samples
Analysis of sampIeIOSSBOSOOOQ yielded the maximum detectable concentrations of 14 of the 17 detected
PAHs. The majority of the PAHs were detected in samples 0588610002, 05SB020002, -05SB030002,
05SB050002, 055B060002, and 05SB070002. ' . '

'Acenaphthylene (16 ug/kg) was detected in sample 05SB030002. Acenaphthene and fluorene were
_detected in samples 058801_0002, 0588050002," and 05SB060002. Naphthalene and
2-methylnap'hthalen‘e weré detected in samples 055B010002, 05SB020002, 05SB030002, 05SB050002,
l and 05SB060002. Anthracene, 'b'enzo(a)an'thracene, benzo(a)pyrene, benzo(g,h,i)perylene,
-benzo(k)fluoranthene, chrysene, dibenzo(a,h)énthracene, indeno(1,2,3-cd)byrene, and -phenanthrene . .
‘were detected in samples 05SB010002, 05SB020002, 05SB030002, 055B050002, 05SBO60002, and
OSSBO?OOOZ.. Benzo(b)fluoranthene, fluoranthene, and pyrene were detected. in samples 05SB010002,
0588020002, 055B030002, 055B050002, 05SB060002, 05SB070002, and 0588080062.

The maximum detected concentrations -of anthracene (340 ug/kg), benzo(a)énthracene’ (950 pg/kg),
benzo(a)pyrehe (820 pg/ka), benzo(.b)fluoranthene (790 ug/kg), .benzo(g,h,i)perylene, (350 " Hg/kg),
"benzc(k)fluoranthene (670 ug/kg), chrysene ‘(9110 pg/kg), dibenzo(a, h)anthracene (180 na/kg),
| fluoranthene (2, 200 ug/kg) fluorene (110 pg/kg), |ndeno(1 ,2,3-cd)pyrene’ (360 ug/’kg), phenanthrene
(1,700 pg/kg), and. pyrene (2 400 pg/kg) were found in sample 0588050002 Sample 055B010002
- contained the maximum detected concentration. of acenaphthylene and the second highest
concentrations of 10 of 17 of thé detected PAHs. PAHs were detected. in all samplec across the site
except sample 05SB040002, which did hot contain detectable PAH concentrations. As shown in Figure
5-6, sample 05SB050002 was collected in the north-central bortion of the site and sample 05SB010002
- was collected in the vicinity of the former burn pit. The PAHs may be related to S|te burning operatlons

'because PAHs are typical by- products of mcomplete combustion.

Pesticides/PCBs

4,4-DDE was the only pesticide detected in the surface soil samples. 4,4-DDE was detected in éample
055B080002 (6.7 pg/kg). This sample is located in the main gully, which is in the northwestern portion of
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SWMU 5. The nature of typical pesticide usage, the low concentration (i.e., less than 10 ug/kg), and the

infrequent detection could reflect topical applications of pesticides.

Additionally, according to the work plan for SWMUs 4, 5, 9, and 10 (TtNUS, August 2000a) in the context
of -historical pesticide detections at SWMU 5, pesticides may not be site related constituents, but may, in

fact, be attributable to Basewide insect control measures.

Aroclor 1254 was detected in samples 05SB050002 (220 ug/kg), 05SB060002 (150 pg/kg), 05SB070002
(100 pg/kg), and 05SB080002 (240 ug/kg). These samples are all located in the northern portion of the

site in the vicinity of the main gully. The presence of Aroclors in surface soil are likely to be a result of . -

past site disposal/burning activities.

Herbicides

The herbicides 2,4,5-T and pentachlorophenol were detected at SWMU 5. 2,4,5-T was detected in
samples 05SB060002 (10 pg/kg) and 05SB080002 (16 ug/,kg); Pentachliorophenol was detected in
samples 055SB020002 (2.7 pg/kg), 05SB030002 (2.4 pg/kg), 05SB050002 (12 pg/kg), 05SB060002
(4.5 pg/kg), and 05SB070002 (5.8 ug/kg). As shown in Figure 5-6, the locations of these samples are
scattered across SWMU 5. According to the work plan for SWMUs 4, 5, 9, and 10 (TtNUS, August
2000a), in reference to historical herbicide detections, it was common practice to treat areas alongside
roadways with a mixture of herbicides and waste fuel oils, which could be a potential non-site-related

source of herbicides.

Dioxins/Furans

Seventeen dioxin/furan congeners were detected in the eight surface soil samples analyzed; analytical
results for seven mixtures were also reported. Concentrations of the hepta-, hexa-, and penta-chlorinated
congeners ranged from 0.28 ng/kg (1,2,3,6,7,8-HxCDF in 05SB040002) to 541 ng/kg (1,2,3,6,7,8-HpCDF
05SB060002). Concentrations of OCDD ranged from 415 ng/kg to 5,050 ng/kg, with the maximum in
sample 05SB080002. Concentrations of OCDF ranged from 8.5 ng/kg to 313 ng/kg, with the maximum in
sample 05SB060002. Ten of the 17 detected dioxin/furan congeners were detected in seven or all eight
of the surface soil samples. All 17 cbngeners were detected in sample 05SB060002. Sixteen of the 17
detected congeners were present in sample 05SB050002. Fifteen of the 17 detected congeners were
found in sample 05SB070002. Maximum detected concentrations of 16 of the 17 detected congeners
occurred in sample 05SB060002. Consequently, sample 05SB040002 contained the féwest dioxin/furan

congener detections.
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" Sample locations OSSBOS, 05SB06, and 05SB07 contained the greatest concentrations of dioxin/furan
congeners. These locations are in the northern portion of the site, just north of the main gully. The
2,3,7,8-TCDD toxicity equivalents (TEQs) ranged from '0.68 ng/kg ' (05SB040002) to 226 ng/kg
(05SB060002). , Dioxin/furan compounds are often found in environmental media as a result of 'natural
" (e.g., forest fires) and anthropogenic activities (i.e., they are by-products of various combustion and
vchernical processes) The octa- and hepta-chlorinated congeners are generally detected more frequently
in background environmental media- samples and. at higher concentrations than the tetra-, penta-, and
hexa-chlorinated congeners. The concentratrons detected in these surface sou /samples are likely to be
attributable to burning processes carrred out at SWMU 5. The 2378TCDD TEQs reported from
locations 05$BO1 (6.5 ng/kg) 05SB02 (4 3 ng/kg), 055B04 (0. 68 ng/kg), and 055B08 (6 11 ng/kg) are
'similar,to background soil concentrations reported in the literature; however,_ concentrations in the
remaining samples are in excess of background literature. [The arithmetic mean TEQ concentration
detected in soil samples representlng background condltlons in the United States |s estlmated to be
8 ng/kg (ATSDR, 1997).] '

Metals

Twenty metals were detected in the surface sorl samples Berylhum sodium, selenium, and thallium were
not detected in any of these surface soil samples Of the 20 detected metals alummum arsenic, cobalt,
magnesium, manganese, mckel and vanadium were detected in all eight samples at concentrations -
“statistically determmed to be similar to background concentratlons Potas'siu'm was also detected at
concentrations statlst|cally determined to be snmllar to. background concentratlons ‘however, only’ flve.

samples yielded detectable potassium concentratlons. Three of the detected metals (calcium,
» magnesium, and potassium) are considered to' be essential nutrients and will not be discussed any
further.

vBarium, chromium, copper, iron, lead, mercury,v and zinc Were all detected in all eight samples at
concentrations stat_istically de_termined to exceed background. The maximum detected concentrations of
" these metals, ‘except_mercury, were found in sample 05SB060002. The maximum detected concentration .
of mercury occurred in sample 05SB010002. “‘Barium was detected at concentrations, ranging from -
74.7';mg/kg to 2,020 mg/kg. Chromium concentrations ranged from 10.4 mg/kg to 112 mg/kg. Copper
was detected at concentrations ranging from 11.7 mg/kg to 1,520 mg/kg. Iron was detected at
concentrations ranging from 15,600 mg/kg .to 105,000 mg/kg. Lead was detected at concentrations '
ranging from 15.2 mg/kg to 16,900 mg/kg. AMercury concentrations ranged from 0.04 mg/kg to
0.43 mg/kg. -Zinc was detected at concentrations ranging(from 26.6 mg/kg 'to-v5,1.00 mg/kg.
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Concentrations of barium, copper, iron, lead, and zinc were generally one order of magnitude larger in

sample 05SB060002 than in the other surface soil samples.

-Antimony, cadmium, silver, and tin were detected in samples at concentrations statisticaily determined to
-exceed background. Silver was detected in samples 055B030002 (2.8 mg/kg), 05SB060002 (7.5 mg/kg),
and 05SB070002 (1.8 ug/kg). Antimony and tin were detected in every sample except 05SB040002.
Concentrations of antimony ranged from 3.2 mg/kg to 301 mg/kg; the maximum concentration was in
sample 05SB060002. Concentrations of tin ranged from 13.2 mg/kg to 849 mg/kg, the maximum
concentration in sarﬁple 055B080002. Cadmium was detected in six of eight samples. Concentrations of

_'cédmium ranged from 1.6 mg/kg to 31.1 mg/kg, with the maximum occurring in sample 05SB060002.

As éhown in Figure 5-7, metals detections in surface soils are frequent and are spatially distributed
across the entire site. Sample 05SB040002 contaihed the fewest metals and at concentrations lower
-than those found at the other locations. All 20 metals were detected in sample 05SB060002. Metals
concentrations in sample 05SB060002 were in most cases one order of magnitude higher than
concentrations detected in all the remaining samples, which would be consistent with the observation that
. metal shavings were present in that sample. The concentrations of several metals (antimony, barium,
cadmium, chromium, copper, lead, silver, -and zinc) were high enough to suggest that location
05SB060002 might be a hot spot. According to the Work Plan for Risk Assessment at SWMUs 4, 5, 9,
and 10 (TtN.US, August 2000a), the site is littered with metals debris and decomposing drums.

Miscellaneous Parameters’

Cyanide was not detected in surface soil samples: The TOC in sample 05SB040002 was 1,700 mg/kg.
. . ]

The CEC of sample 05SB040002 was 13 MEQ/100 g. The pH of sample 05SB060002 was 5.1, which is
slightly acidic.

5.4.2 Subsurface Soil

-As detailed in Table 5-1 and Section 5.2, 14 subsurface soil samples were collqcted at seven locations to
evaluate the nature and extent of contamination. All seven subsurface soil samples were analyzed for
. . Appendix I1X VOCs, Appendix‘- IX SVOCs, ‘Appendix IX pesticides, Appendix IX PCBs, Appendix IX
‘herbicides, Appendix IX dioxin/ffurans, TAL Metals (plus tin), and cyanide. Additionally, three subsurfaée A
soil samples were-analyzed for CEC, pH, and TOC. |
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Table 5- 4 presents a summary of the- positive results reported for compounds detected in the subsurface
soil samples collected from SWMU 5. Table 5-5 presents a summary of descriptive statistics for posrtlve
. subsurface soil detections including: range of detections, frequency of detection, location of maximum,
and comparison to background. Because'two' different soil groups comprise subsurface soil. at this
. SWMU, 'the table dlsplaysan exceedance of background concentrations if either soilgroup exceeded its
respective background values. Figures described below indicate background exceedances for soil group- E
speciﬁc background comparisons Appendix E-1.2 contains a copy of the entire analytical database for .
- SWMU 5 subsu-rface soil. Figures 5-8 and 5-9 present a geographlcal depiction.of organlc and inorganic
_ detections 'in subsurface soil, respectively. If the concentration of an organic or inorganic chemical
"exceeded a risk-based or applicable regulatory concentration criterion , a flag (e.g., R5DQL) on the tag
- . map at the affected sampling location is shown on the figure. If an‘inorganic chemlcal was detected at a
particular location and the site data set for that chemical was elevated as compared to the corresponding
* background data set (Soil Group 8 or 9), the result was flagged- with “BACK” at all locations where
o samples-from that soil group were collected. If “BACK” does not appear next to the result for an inorganic
~chemical, it means that the chemical was detect_ed' at that location but the chemical concentrations for

that soil group are not elevated relative to background concentrations.
Volatile Organic Compounds - o ' S B !

Twelve VOCs (1, 1-dichloroethane “acetone, benzene, " chloroethane, cis-1,2-dichloroethene,

" ethylbenzene methylene chloride, toluene, trans-1,2- dichloroethene, trichloroethene, vinyl chloride,.and

xylenes) were detected in the subsurface soil samples. Most of the detected VOCs are common solvents
 and gasoline-related compounds. 1,1- chhloroethane, chloroethane, ethylbenzene, toluene, and trans- »

-1,2-dichloroethene were detected in sample 05SB030507 only at concentrations of 140 pg/kg, 48 pg/kg,
. 19 ug/kg, 27 pg/kg, and 7 ug/kg, respectively. Acetone, benzene, and xylenes were detected in samples
05SB030507 and 06SB050608. -Concentrations of a'cetone ranged from 48 ug/kg'to 54 pg/kg, with the
* maximum detection occurring in sample 05SB030507. Concentratlons of benzene ranged from 3 pg/kg
'to 17 pg/kg with the maxrmum detection in sample 0588030507 Concentrations of xylenes ranged from
: 10 ug/kg to 61 pg/kg, with the maximum detection in sample 05_88030507. Methylene chloride was
detected in samples 0588030507 and 05SB040204 at concentrations of 42 ug/kg and 4 ug/kg,
-respecti\rely. Trichloroethene was detected ln samples 05SB030507, 05SB060608, and 05SB070608 at
concentrations of 9 pg/kg, 13 pa/kg, 9 pg/kg, respecti'vely. Cis-1 ,2-dichloroethene and vinyl chloride were

detected in samples _058801(_)810,'0588030507, 05SB050608, and 05SB060608. . Concentrations of
| ei54'1 2-dichloroethen‘e ranged from 5 ng/kg to 130 pg/kg with the maximum occurring in sample
0588010810 Concentrations of vinyl chloride ranged from 7 pg/kg to 160 ug/kg with the maX|mum
occurring in sample 05SB060608.
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_All12 detected VOCs were present in sample 055B030507, and the maximum detected concentrations of
nine of these 12 detected VOCs were found in this same sample. Four of the 12 detected VOCs were
preeent in sample 05SB050608. Three of the 12 detected VOCs were 'p're'sent in sample 05SB060608.
Sample 05SB030507 is located in the immediate'vicinity of the old burn pit, and samples 05SB050608
and 05SB060608 are located just north of the main gully where burn pit ash was buried, these samples

are also located within 100 feet of each ether.

Sample 056SB040002 was cbllecte‘d in the vicinity of the most upgradient ground water well (05-01), and
this samplé contained only methylene chloride at a concentration.of 4 ng/kg. Sample 05SB070608, was
.c,ollectedv in a downgradient location with respect to grourld water flow,. yielded only a detectable .
" concentration of trichloroethene (9 pg/kg). As noted above, trichloroethene was detected freqllently in
surface soil and in some instances at ‘concentrations in excess of 1,000 ug/l(g. in sebsurlece soil,
_ti'ichloroethene was also detected but not as frequently nor at the elevated concentratlons noted in
'surface soil. HoWever several natural degradation pfoddcts of tetrachloroethene and trichloroethene
(| e., cis-1,2- dlchloroethene and vinyl chloride) were detected frequently and, in some: mstances at
-concentratldns in excess of 50 ug/kg.- Concentrations of cis-1,2-dichloroethene and vinyl chlo_nde were
elevated in both 'the vicinity .of the bu'rn pit and in the vicinity of the main gully in which burn pit ash was
dlsposed These chlorinated hydrocarbons are likely to be attributable to past disposal and burnlng
activities at SWMU 5. Concentrations of methylene chloride are likely to be attributable to laboratory

" blank contamlnanon see Section 3.1.4.2 for a detalled explanation.

Semivolatile Organic Compounds

Seventeen PAHs, 4-methylphenol, and bis(2-ethylhexyl) phthalate were detected in stubsurface soil
- samples. - Bis(2-ethylhexyl) phthalate was detected in samples 055B020406 V(Q‘4O Hg/kg), 05SB030507
(1,600 pg/kg), 05SB050608 (1,110 ug/kg), and 05SB060608 (1 ,900 ug/kg). 4-Methylphenol was detected

in eamples' QSSBSBOZQ406 (460 pg/kg) and70588060608 (770 ng/kg). Maximum- detected

cdncentrations of the 17 PAHs ranged from 45 pg/kg (acenaphthene) to 3,100 ug/kg (pyrene). PAHs

wefe detected in from one to six of seven subsurface soil samples. Analysis of sampl_e 0583040204
. yielded no detecteble, PAHs. Analysis of sample 05SB070608 yielded the maximum detectable -
- concentrations of nine of the 17 detected PAHs. PAHs were most frequently detected in samples
055B020406, 0588050608 05SB060608, and 055B070608.

Dibenze(a,h)anthracene (130 ug/kg) was. detected in sample - 05SB070608 oniy. Benzo(k)fluofenthene
-was detected in sample_s 055B020406 and 055B070608, at concentrations of 50 ng/kg and. 530 pg/kg,

—
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- respectively.  Fluorene and anthracene were detected in three of seven samples -at maximum

concentrations of 84 pg/kg and 89 pg/kg, respectively. 2-Methylnaphthalene,ohrysene,'phenanthrene,‘
and .pyrene were detected in samples 05SB020406, 05SB030507, 05SB050608, 05SB060608, and '

© 05SB070608.  Phenanthrene and 'pyrene were -also detected in 05SB010810. Fluorene and
' benzo(b)ﬂdoranthene were detected in samples 05SB010810, 0565B020406, 05SB050608, 05SB060608, '

and 05SB070608. Acenaphthylene, benzo(a)anthracene, -benzo(a )pyrene benzo(ghi)perylene
indeno(1,2,3-cd)pyrene, and naphthalene were detected in samples 05SB020406, 05SB050608,
0588060608 and 05SB070608.

The maximum detected concentfations of anthracene (89 ug/kg), ‘b’enzo(a)anthracene (730 pg/kg),
benzo(-a)pyi'ene (650 pg/kg), benzo(b)fluoranthene (960 ug/l(g), benio(g,h,i)perylene, (260 pg/kg),
benzo(k)fluoranthene (530 ug/kg) dibenzo(a h)anthracene (130 pg/kg), fluoranthene (830 pg/kg), and
indeno(1 2,3- cd)pyrene (240 1g/kg) were found in sample 058B070608. Maximum detected
concentrations of 2-methylnaphthalene (2,500 pg/kg) chrysene (1,500 pg/kg) naphthalene (1,200 pg/kg),
phenanthrene (2,8(_)0 Hg/kg), and pyrene (3,100 ug/kg) were found in sample 0588030507. PAHs were
detected in-all samplee across the site except sample 055B040002, which did not contain detectable
PAH concentrations. Sample 05SB010810 contained very few PAHs [|e benzo(b)fluoranthene,
tluoranthvene, phenanthrene, and pyrene]. In general the. concentratlons of PAHs in surface and
sobe-urface_ soil were similar. In surface soil, the concentrations of PAHs were found at Iocatlon‘ 05SB05 '
(near the main gully where burn'pit ash was buried), and in subsurface soil the concentrated PAH
detectlons were found at 05SB03 (located near the former burn pit) and 058807 (located near the main-

gully) These sample locations are illustrated in Figure 5-8. The PAHs may be related to site burning

: operatlons as PAHs are typical by-products of incomplete co_mbustlon and would be expected in the

vicinity of the burn pit and the ash burial area. PAHs were not detected in a sample collected in the

- vicinity of the most upgradient ground water well. Sample 05SB070608 was collected in the vicinity of the

‘most downgradient ground water well.

Pesticides/PCBs

4,4-DDD, dieldrin, and methoxychlor were the only pesticides detected in the subsurface soil samples.

'4,4-DDD was detected in sample 05SB020406 (8 pg/kg). Dieldrin was detected in sample 05SB050608
' (7}4,pg/kg). Methoxychlor was detected in samples 05SB060608.and 05SB070608 at concentrations of -

28 ug/kg and 49 pg/kg, respectively. These samples are located near the former hurn pit and near the

main gully. These pesticide compounds were not detected in surface soil.
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Aroclor 1254 was detected in samples 05SB060608 and 05SB070608. at concentrations of 670 ug/kg and
150 pg/kg, respectively. Aroclor 1260 was detected in sample 05SB050608 at a concentration of
640 u_g/kg. " These samples are all located in the northern portion of the site in the vicinity of the main
gully. Aroclor 1254 was also detected in surface soil. The presence of Aroclors in subsurface soil is likely

to be a result of past site disposal and burning activities.

‘ Herbicides

'-Pehtachlorophenol was the only herbicide detected in SWMU 5 subsurface soil. Pentachlorophenol was
detected in samples 05SB010810 (1.5 pg/kg), 05SB020406 (3.0 ug/kg); 05SB050608 (2.4 pgrkg),
05SB060608 (3.3 ug/kg), and 05SB070608 (4.8 ug/kg). As shown in- Figure 5-8, the locations of these

samples are scattered across SWMU 5.

Dioxins/Furans

Seventeen -dioxin/furan congeners were detected in the seven subsurface soil samples that were
analyzed; analytical results for seven mixtures were also reported.. Concentrations of the hepta-, hexa-,
and penta-chlorinated congeners ranged from 0.22 ng/kg (2,3,4,7,8-PeCDF in 055B040810) to
1,590 ng/kg (1,2,3,4,6,7,8-HpCDF 05SB030507). Concenirations of OCDD ranged from 58.1 ng/kg to
1,760 ng/kg with the maximum in 055B070608.. Concentrations of OCDF ranged from 0.26 ng/kg to
477 ng/kg with the maximum in 055B070608. Five of the 17 detected dioxin/furan congeners were
detected in six or seven of the seven subsurface soil samples. All 17 congeners were detected in
samples 05SB030507 and 05SB070608. Twelve of the >17 detected congeners were present in samples
055B020406 and 055SB060608. Eight of the 17 detected congeners were found in samples 05SB010810
and "055B0400204. Sample 05SB050608 contained the fewest dioxin/furan detections (five of 17
congeners). Maximum detected concentrations of 10 of the 17 detected congeners occurred in sample
05SB030507, and seven of the 17 congeners occurred in sample 05SB070608. V

- Sample locations 05SB03 and.05SB07 contained the greatest concentrations of dioxin/furan congeners.
Location 05SB03 is in the vicinity of the former burn pit, and 05SBO07 is located in the northern portion of
the site just north of the main gully. The 2,3,7,8-TCDD TEQs ranged from 0.81 ng/kg (05SB040204) to
464 ng/kg (05SB030507). Dioxin/furan compounds are often found in environmental media as a reéult of
natural (e.g., forest fires) and anthropogenic activities (i.e., they are by-products of various combustion
and chemical processes). The octa- and hepta-chlorinated congeners are generally detected more’
frequently in backgrbund environmental media samples and at higher concentrations than the tetra-,

penta-, and hexa chlorinated congeners. The concentrations detected in these subsurface soil samples
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are likely to be attributable to bUrning processes carried out at SWMU 5. The 2,3,7,8-TCDD TEQs
reported from locations 05SB01 (0.98 ng/kg), 05SB04 (O 81 ng/kg), V OSSBOS (9.2 ng/kg), and 05SB02
(10.8 ngrkg) are similar to background soil concentrations repor’ted in the literature; however
' concentrations in the remaining samples are in excess of background Ilterature [The arithmetic mean
~TEQ concentration detected in soil samples representmg background condmons |n the United States is
estimated to be 8 ng/kg (ATSDR, 1987).]

“Metals .

Twenty-one metals were detected in the subsurface soil samples. Bervy‘llium, selenium, and thallium were
.not detected in any of these subsuiface soil samples. "Of the 21 detected metals, aluminum, .cobalt,
magnesium, and vanadium were detected in all seven samples at concentrations statisticaliy determined‘-
to be similar to background concentrations. Potassium was also detected at .con'centrati‘ons statistically
- determined to be similar 'ro background concentrations; however, only five sambles yielded detectable
' potassium concentrations. Additionally, four of the detected metals (calcium, magnesium, sodium, and

potassium) are considered to be essential nutrients and will not be discussed any further.’

bBa_rium, chromium, copper, iron, Iead, manganese, nickel, and zinc Were all detected in all seven samples -
- at concentrations statistically determined to exceed background The maxi'mum detected concentrations
. of arsenic, chromlum copper, lead, and zinc were found in sample 05SB060608. The maximum detected
concentrations of barlum |ron manganese and nickel were found in sample 05SB030507.  Arsenic was -
detected at concentrahons rangrng from 2.9 mg/kg to 12.2 mg/kg. Barium concentratlons ranged from
- 30.3 mg/kg to 1,430 mg/kg. Chrornlum was detected at concentrations ranglng from 5.7 mg/kg to
110 mg/kg. Copper concentrations ranged from 8.1 mg/kg to 6,370 mg/kg. lron was detected at
-concentrat'ions ranging frorn 11,400 mg/kg to 72,900 mg/kg. Lead was detected at concentra’rions
ranging from 8.2 mg/kg to 2,860 mg/kgT Manganese concentrations ranged form 157 mg/kg to
1,070 mg/kg. Nicke! concentrations ranged from 8.8 mg/kg to 50.5 mg/kg. Zinc was- detected at
concentrations ranging from 25.9 mg/kg to 3,010 mg/kg. Maximum detected concentrations of metals
found in samples 05SB060608, and 05SB030507 were generally one order of - magnltude larger than in -
the other subsurface soil samples

'Anrimony, cadrnium,_ mercury, silver, and tin were detected in- several 'samp|e_s at concentrations
~ statistically determjned to. exceed backgro'und.‘ Silver was detected in samples 05SB0200406
_(1§7 mg/kg),- 05SB030507 (16.1 mg/kg), 05SB060608 (2.7 mg/kg), and 05SB070608 (3.8. mgrkg).
Cadm‘ium, mercury, and tin were detected in five of seven samples. Cadmium concentrations ranged

- from 1.8 mg/kg to 27.9 mg/kg. The mercury concentrations in all samples were less than 1 mg/kg, except
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in sample 05SB050608, which contained 93.2 rhg/kg of mercury. Tin concentrations ranged from
14 mg/kg to 324 mg/kg. Antimony was detected in every sample except 05SB040204. Concentrations of
ahtimony ranged from 0.9 mg/kg to 208 mg/kg, with the maximum concentration in sample 05SB060608.

“Maximum detected concentrations of antimony, arsenic, chromium, copper, lead, tih, and zinc were found
in sample 05SB060608. =~ Maximum detected concentrations for barium, cadmium, cobalt, iron,
manganese, nickel, silver, and vanadium were found in sample 05SB030507. The maximum detected
concentration of aluminum was found in sample 05SB040204, and the maximum detected concentration
-of mercury was found in sample 05SB050608. As shown in Figure 5-9, metals detections are ‘frequent
and are spatially distributed across the entire site; samples collected near the main gully (05BS050608
-and 05SB060608) and the old burn 'pit (safnples 055B020406 and 05SB030507) contained higher

concentrations than the remainder of the samples. Sample 05SB040204 contained the fewest metals

and at concentrations lower than those found at-the other locations. All 21 metals were detected in’
samples 055B020406 and 05SB060608. Mercury and lead detections in samples 05BS050608 andr '
05SB060608 were high enough to suggest these locations might be hot spots. According to the Work -

Plan for Risk Assessment at SWMUs 4, 5, 9, and 10 (TtNUS, August 2000a), the site is littered with
metals debris and decomposing drums.

Miscellaneous Parameters

Cyanide was not detected in subsurface soil samples. The TOCs ranged from 1,500 mg/kg to
23,000 mg/kg. The CECs ranged from 3.2 MEQ/100 g to 11 MEQ/100 g. The pHs ranged from 7.2 to

7.6, which is neutral.

5.4.3 Ground Water

As detailed in Table 5-1 and Section 5.2, 14 ground water samples were collected to evaluate the nature
and extent of contamination. All ground water samples were analyzed for Appendix IX VOCs, Appendix

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Appendix IX

dioxin/furans, total TAL metals (plus tin), and.cyanide. Samples 05GW0301 and 05GW1301 were
énalyzed for dissolved TAL Metals. Sample 05GW0101 was collected and it is the SWMU 5 upgradient

ground water sample.

Table 5-6 presehts a summary of the positive results reported for compounds detected in the ground
water samples collected from SWMU 5. Table 5-7 presents a summary of descriptive statistics for

pbsitive ground water detections, including range of detections, frequency of detection, Iocation' of
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maximum, and comparison to. upgradient concentrations. Appendix E.1.2 includes a co>py of the entire
analytical database for SWMU 5 ground water. Figure 5-10 presents a geographical depiction of organic

and inorganic detections in ground water. If the 'concentration. of an organic- or inorganic chemical -
exceeded a _risk;based or applicable regulatory concentration criterion, a fllag (e.g., RITAP) on the tag
map at the affected sampling Iocation is shcwn on the figure. If a detected organic or’inorgahic chemical
'co.ncentration at a particular location exceeded the upgradient concentration, this was indicated with a
A“UP” flag at the affected Iocation If “UP” does not appear on the tag map it means the chemlcal was

detected at that location, but the concentration was less than the upgradient concentratlon

-Volatile Organic ‘Compoupds

Chloroform and cis-1 2 dlchloroethene were each detected in these SWMU 5 ground water samples.

Chloroform was detected in sample OSGWTO101 at a concentration of 1 pg/L. Cis-1,2-dichloroethene

was detected in sample -OSGW1501 at a concentration of 3 pg/L. No other VOCsﬁ_'_were detected in
SWMU 5 ground water samples. '

. Sample 05GWT0101 is the southeastern most ground water sample location at SWMU 5. This location

could, in eddition to location 05GWO01, be considered upgradient. No VOCs were detected in the site ’

: 'backgfoun'd sar'hple OSGWO101. Chloroform was not detected in surface or subsurface soil samples. - ‘

Sample 05GW1501 is Iocated in the western portion of the site, downgradlent from surface and'.
subsurface - soil locations (e.g., 0588060002) Jthat contalned significant  concentrations  of
cis-1 ,2-dich|oroethene and trichloroethene. At 3 pg/L, cie-1,2-dichloroethene was the only VOC detected
in sample 05GW1501. |

Semivolatile Orgenic Co»mpounds

Bis(2- ethylhexyl) phthalate was detected in sample 05GW0801 at a concentratlon of 110 pg/L
Bis(2 ethylthexyl) phthalate was also detected in surface and subsurface soil locations, 05SB05 and
05SB06, at concentrations ranging from 930 pg/kg to 3,400 pg/kg. Well OSGWOS is downgradient’ of
these,lsoil bbrihg locations. No.other SVOCs were detected in SWMU 5 ground water.

' P‘esticideslPC_Bs

"No pesticide/PCBs were detected in SWMU 5 ground water samples.’
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Herbicides

No herbicides were detected in SWMU 5 ground water samples.

Dioxin/Furans

OCDD, OCDF, 1,2,3,4,6,7,8-HpCDD, and 2,3,7,8-TCDD and analytical- results for three mixtures were
reported. OCDD was detected in 10 of 14 samples at concentrations ranging from 6.1 pg/L to 269 pg/L .

with the maximum in sample 05GW1301. OCDF was detected in sample 05GW1301 at a concentration
_of 6.8 pg/L. 1,2,3,4,6,7,8-HpCDD was detected in s'amples 05GW1301 and 05GW1501 at concentrations

of 12.2 pg/L and 7.1 pg/L, respectively. 2,3,7,8-TCDD was detected in samples 05GW1501 and
: OSGWT0301 at concentrations of 6.3 pg/L and 11.3 pg/L, respectlvely

The 2,3,7,8-TCDD TEQs ranged from 1.72 pg/L to 15.9 pg/L, with the maximum in sample 05GWT0301.

The maximum ‘2 3,7,8-TCDD TEQ is below the federal MCL (30 pg/L). These compdunds were also-

detected |n surface and subsurface soil from thIS site, however, dloxm compounds are lmmoblle in most

- soils and are not expected to leach into the ground water (ATSDR, 1987).
Metals

Aluminum, arsenic, banum calcium,’ COpper iron, lead, magnesium, manganese selenium, sodlum
vanadium, and zinc were the only metals detected in these ground water samples. The maximum
detected concentrations of all these aforementioned metals, except zinc, “were- in excess of the;r
respective upgfadient concentrations. - Three of the detected metals (calcium, magnesium, and sodium)

are considered to be essential nutrients and will not be discussed any further.

Copper fead, vanadium and zinc were all detected in sample OSGW0301 at concentrations of 4.9 pg/L,

4.1 pg/l, 4.9 pg/L, and 25.5 pg/l, respectively. Selenium was also detected in onIy one sample .

OSGWTO301 at a concentration of 1.4 ug/t.
. . /
Aluminum was detected in samples 05GW0301 (2,320 ug/L) and 05GW1301 (341 ug/L). Arsenic was
" detected in eight of 14 samples at concentrations ranglng from 0.12 pg/L to 1 6 Hg/L, with the maximum
concentration in sample 05GW1501 Manganese was detected in ten of 14 samples at concentratlons

ranging from 18.3 pg/L to 2,270 pg/L, with the maximum in sample 05GW1501. lron was detected in 13

of 14 samples at concentrations ranging from 150 .ug/L to 4,440 ng/L, with the maximum in sample-

OSGWOSO1 Barium was detected in all 14 sample at concentrations rangmg from 36.1 pg/L to 227 ug/L
: W|th the maximum in sample 05GW0701. '
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Maximum detected concentrations of aluminum, copper, iron, lead, vanadium, and zinc occurred in
sample 05GWO0301. Maximum detected concentrations of arsenic and manganese were found in sample
05GW1501. The maximum detected concentration of barium was found in sample 05GW0701 and the
maximum selenium as in 05GWT0301. Metal. concentrations across SWMU 5 ground water are. similar.
~ As shown in Figure 5—10,vthere'not does appear to bs a pattern of metals contamination in the ground

‘water. These metals were also detected.in surface and subsurface soil samples at SWMU 5.

Samples 05GW0301 and 05GW1301 were-also analyzed for dissolved metals. Barium, calcium, iron,
magnesium, manganese, and sodium were detected in the dissolved samples. The concentrations of

these metals were similar to the concentrations detected in the total analysis.

Miscellaneous Parameters

Cyanide was not detected in these ground water samples.

5.4.4 » Surf_ace water .

» _As detailed in Table 5-1 and Section 52 four surface water samples were collected to evaluate the

‘nature and extent of contammatlon All surface water samples were analyzed for Appendlx IX VOCs,

. ‘Appendix IX SVOCs, Appendlx IX pesticides, Appendix IX PCBs, Appendlx IX herbicides, Appendix IX o

dioxin/furans, total and dissolved TAL metals (plus tin), cyaride, hardness, and total suspended solids.
Sample 05SW0101 was selected to represent the SWMU 5 upgradient surface water sample}.v

- Table 5-8 p'resent's a summary of the positive results reported for compounds ‘detected in the surface
w'ater‘.samples collected from SWMU 5. _Table 5-9 presents a summary of descriptive statistics for
positivé surface water, detections including rahge of detections, frequency of detection, location of
: maximum; and comparison to upgradient sample concentrations. Appendix E.1-2 contains a copy of tbhe
- entire analytical database for SWMU 5 surface watef. Figure 5-11 presents a geographical ,dépiction.of
organic and inorganié'detections in surface water. If the concentratisn of an organic or inorganic chemical
exceeded a risk-based or applicable 'regulatory concentration criterion, a flag (e.g., R9TAP) on the tag
A' map at the affected sampling location is shown on the figure. If a detected organic or inorganic chemical
concentration at. a particular location exceeded the upgradient concentration, this was indicated with a
“‘UP” flag at the affected location. If “UP” does not appear on the tag map it means the chemical was

detected at that location, but the concentration was less than the upgradient concentration.
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Volatile Organic Compounds

The VOCs 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl

chloride were detected in SWMU 5 surface water samples. 1,1-Dichloroethene was detected in sample
05SW0201 at a concentration of 2 pg/L. Trans-1,2-dichioroethene was detected in 05SW0201 (9 pg/L)
and 05SWO0301 (3 ug/L). Trichloroethene was detected in 058W0201 (120 ug/L) and 05SW0301
(48 ug/L).  Vinyl chloride was detected in 05SW0201 (85 ug/L) and 05SWO0301 (18 pgiL).
. Cis-1,2-Dichloroethene was detected in samples 05SW0201 (290 pg/L), 05SW0301 (110 pg/L), and
058W0501 (1 pg/L).

These VOCs were also detected in surface soil, subsurface soil, and ground water sampies at SWMU 5.
Maximum detected concentrations of VOCs were found in surface soil samples from locatiQns 05SB06,
05SB07, and 05SB08 which are all located approximately within 250 feet of each other, and in sample
058W0201. Sample 05SW0201 is located slightly northwest of these surface soil locations. Additionally,
the ground water well 05GW15, which contained cis-1,2-dichioroethene at 3 pg/L, is located between
eample locations 05SW02 and 055SW03.

It is unusual to find VOCs at these elevated concentrations (i.e., greater than 100 pg/L) in surface water
samples. One would expect that VOCs would be diluted or would evaporate in a surface water
environment. An explanation could be that a seep containing VOCs is discharging into the surface water.
At the time the sample was collected the surface water was iced over. VOCs would have been prevented

from volatilization by the ice.

Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate was detected in sample 05SW0201 at a concerntration of 2 pug/l.. No other
SVOCs were detected in SWMU 5 surface water. Bis(2-ethylhexyl) phthalate was also detected in
. surface soil, subsurface soil, or ground water samples within SWMU 5. Concentrations of this compound
in surface and subsurface soil were in excess of 1,000 pg/kg and in some cases greater than
3,000 pg/kg. This occurrence of bis(2-ethylhexg\/l) phthalate may be the result of the high level of
suspended solids in surface water sample 05SW0201.

Pesticides/PCBs

No pesticide/PCBs were detected in SWMU 5 surface water samples.
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Herbicides

‘No herbicides were detected in SWMU 5 surface water samples.

Dioxin/Furan_s

No dioxm/furan congeners were detected in these surface water samples however one mixture (total

. PeCDD at 9.4 pg/L) was reported in sample 0585W0401. 2 3 7,8-TCDD TEQs are not calculated for

mixtures. Doxins/furans were detected in surface soil, subsurface sorl sediment, and- ground water from
this site. lt is likely that this total PeCDD detection can be attributed to suspended solids in this’ sample
(15 mg/L). ’ ‘

Me_tals

“As shown in Table 5-7, aluminum, antimony, arsenic, barium, calcium, copper, iron,‘ magnesium,‘
manganese, sodium, and,zinc‘were the only metals detected in these surface water samples. . Thé
maximum. detected concentrations of aluminum, antimony, arsenic, bari'u'm, calcium, copper, iron,
: magnesium manganese, and zinc were in excess of respective upgradient concentrations. Three of the
detected metals (calcium, magnesmm and sodium) are considered to be essential nutrients and will not
be discussed any further Aluminum and antimony were both detected in only one sample. Aluminum
‘was detected in sample 05SW0401 at a concentration of 204 ug/L. Antimony was detected in sample
‘05SWO0501 at'a concentration of 1.3'ug/L. Copper and zinc were detected in two samples. Copper was
detectedin samples 05SW0201 and 05SW0501 at concentrations of 2'.7 pg/L and 2.4 pg/L, respectively.
Z_inc': was detected in samples 05SW0201 and 05SW0301 at concentrations of 19.5 pg/L and 19.9 pg/L,
respectively. Manganese was detected in,saimples 05SW0101, 05SW0201, 058W0301, and O5SWO401
' at concentrations of 41.4 pg/L, 238 ug/L, 315 pug/L, and 105 pg/L. Arsenic was detected in all four surface
‘ water samples at concentrations ranging from 0.34 pg/L to 0.64 ug/L. Barium and iron were detected in -
" all_four- surface water samples. Barium concentrations ranged. from 68.3 ug/L to 184 pg/L, with the
maximum ivn sample 05SW0501. Iron concentrations ranged from 284 ug/L to 1,520 pg/L. with the .
maximum in sample 05SW0401. . | - ' |
: As shown in Figure 5-10, sample 04SW0401, which was the most downgradient surface water sample
collected within SWMU 5, yielded detectable metals results that were only slightly higher but still similar to
those found in all SWMU 5 surface water samples These same metals.were also detected in surface
soil, subsurface soil, and ground water samples -at SWMU 5 Concentrations of dissolved iron and
manganese ‘increase in a downstream direction for sample locations 05SW01, 05SW02, and 05SW03,

which lie along one drainage channel.
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The samples were also analyzed for dissolved metals. Antimony, arsenic, barium, calcium, copper, iron,
-magnesium, manganese, sodium, and zinc were detected in the dissolved (filtered) sample. The
concentrations and frequency of detection of these metals were similar to those found in the total
(unfiltered) samples. Dissolved concentrations of antimony, arsenic, barium, calcium, copper, iron,

magnesium, manganese, and-zinc were all in excess of (dissolved) upgradient concentrations.

Miscellaneous Parameters

"Cyanide was not detected. The hardness of these samples ranged from 38 mg/L to 230 mg/L, and the
-total suspended solids ranged from 2 mg/L to 52 mg/L. Sample 05SW0501 possessed the maximum

hardness value of 230 mg/L. Sample 05SW0201 possessed the maximum total suspended solids value.

5.4.5 Sediment

As detailed in Tables 5-1 and 5-2, four sedirhent samples were collected to evaluate the nature and
extent of contamination. All sediment samples were analyzed for Appendix IX VOCs, Appendix IX
SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Appendix IX dioxin/furans,
TAL metals (plus tin),' cyanide, and TOC. Sample 05SD010006 was collected as the SWMU 5 upgradient

sediment sample.

Table 5-10 presents a summary of the positive results reported for compounds detected in the sediment
samples collected from SWMU 5. Table 5-11 presents a summary of descriptive statistics for positive

sediment detections, including range of detections, frequency of detection, location of maximum, and

“comparison to upgradient sample location. Appendix E.1-2 contains a copy of the entire analyiical,

database for SWMU 5 sediment. Figure 5-12 presents a geographical depiction of organic and inorganic
:detections in sediment, respectively. If the concentration of an organic or inorganic chemical exceeded a
risk-based or applicable regulatory concentration. criterion, a flag (e.g., R5SDQL) on the tag map at the
affected sampling location is shown on the figure. If a detected inorganic chemical concentration at a
particular location exceeded the -upgradient concentration, this was indicated with a “UP” flag at the
affected location. - If “UP” does not appear on the tag mép it means the chemical was detected at that

location, but the concentration was less than the upgradient concentration.

Volatile Organic Compounds

Cis-1,2-Dichloroethene, methylene chloride, and trichloroethene were the only VOCs detected in these

sediment samples. Methylene chloride was detected in all four samples at concentrations ranging from
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5 pg/kg to 8 pg/kg, with the rr_taximum in 05SD040006. Cis-1,2-dichloroethene and'trichloroethene were.
detected in sample 05SD020006 at concentrations of 1,000 ng/kg and 700 pg/kg, respectively. No other |
VOCs were detected. The detections of' cis-1 ,2-dich|oyrdethene-and trichloroethene wete collocated with
~ surface water samples. The surface water sample from this location contained a high level of suspended
solids. This Iocation,VOSVSW/S'DOQ, is also located downgradient of the surface soil sam‘plethat contained
cis-1,2-dichloroethene and trichloroethene at cdnce,ntrations in excess of-2,000 pQ/kg. It appearsthat-the

presence of .chlorinated VOCs is likely related to past site activities.

Methylene chloride was"also detected at concent.ra:tioAnsl of 4 pg/kg to 8 pg/kg. This cdmpound is
. considered a common Iabdratory contaminant, and the low eoncentrations (i.e., near the detection limit of
.‘5”ug/L)’ found 'in these SWMU 5 sediments are similar'to those concentrations commorily' found in
. laboratory method blanks. Methylene chlonde was detected in the upgradlent sediment sample, which
further Jindicates that the observed low concentratlons of this chemical are probably Iaboratory
contamination. Methylene chloride was also infrequently detected in _surface and subsurface soil samples'
from SWMU 5. - - ‘ ‘ ‘ ‘

Semivolatile Organic Compdunds

As displayed in Table 5-11, 13 PAHs were detected in the four SWMU 5 sediment samples. No other
_semivolatile ofganic 'bompounds were detected in these sediment samples. .Ma'x'itnum detected PAH
v‘c:Onc'e,ntratidns of these 13 PAHs ranged from 16 ug/kg [dibenzo(a,h)anthracene and naphthalerie] to ,
55 pg/kg'(ﬂuor‘anthene)" The maximum detected concentration.of nine of the 13 detected PAHs were
~ found in sample 05SD050006. Sample- 058DO40006 contained the fewest PAH detections (i.e., only
fluoranthene at 16 pg/kg)

As shoWn 'in Table 5-10, 'sample "055D010006 (the SWMU . 5° background location) contalned
concentratlons of PAHs ranging from 14 pg/kg {(2-methylnaphthalene) to 960 pg/kg (fluoranthene). The
PAHs _detected in this upgradient I_ocatlon are one order of magnitude greater than those detected in the
tour sedihtent samplee collected from Within or vhydr_ologically downgradient of SWMU 5. The source of
PAHs at this-upgradi‘ent location is not known but may be resultant of roadWéy runoff as PAHs are a
componertt of vehieuler exhaust and asphalt. Additionally, PAHs may have been transported (in the form
or ashes or dust) and deposited via /wind. Theoretically PAHs in the form of ashes or dust may originate

from a source area that may be miles from the source of contamiriation.
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Pestlcides/PCBs

No pesticides were detected in SWMU 5 sediment. samples.

Aroclor 1260 was detected at a concentratlon of 170 ug/kg in sample OSSDOSOOOG but it was not
detected in the most downgradlent sample (058D040006) No other PCBs were detected in SWMU 5
sediments. PCBs were also detected in surface soil locations 05SB05 and 05SBO6- at S|mllar
concentratlons The presence. of Aroclors .in sedlment is likely the result of past site dlsposal and burnmg

activities.

Herbicides

The herbicides hexachlorophene and pentachlorophe_nol were detected in these sediments.
Hexachldrophene was detected in sample 05SD040006 (3.1 pg/kg) but was not detected ln any cther
media at SWMU 5. Pentachlorophenol was detected in sample 05SD050006 (6 ug/kg) but it was not
detected in the most downgradient sample (058D040006) Pentachlorophenol was also detected in
surface and subsurface soil samples at concentrations similar to those found in sediment.. As shown in -
" Figure 5-12, sediment sample 05SD050006 is downgradient of surface‘and subsurface soil sample

locations (05SB02 and 05SB03) that contained similar concentrations of pentaehlorophenol.

- Dioxins/Furans

Seventeen dloxm/furan congeners were detected in the four sedlment samples that were analyzed

analytlcal results for two mixtures were also reported. Concentrations of the hepta-, hexa-, and penta-
chlorinated congeners ranged from 0.5 ng/kg (1,2,3,4,7,8-HxCDD in 05SD040006). to 203 ng/kg,
(1v,2,3,4,6,7,8-HpCDD in 058D020006). As displayed in Table 5-11, concentrations of OCDD ranged
from 1,160 ng/kg to 6,110 ng/kg with the maximum occdrring in sample 05SD020002. Concentrations of
OCDF ranged from 2. 2 ng/kg to 223 ng/kg with the maximum occurring in sample 05SD020006. Eleven
of the 17 detected dloxm/furan congeners were detected in all four of the sediment samples All 17
congeners were detected in samples OSSDOZOOOG O5SD030006 and 055D050006. Maximum detected
“concentrations of 16 of_the 17 detected congeners occurred in sample 05SD020006, which is located
north of the main gully. Sample 055D040006 contained the fewest dioxin/furan congener detections; this '

sample is the westernmost sediment sample at SWMU 5.
The 2,3;7,8-TCDD TEQs ranged from 2.5 ng/kg (05SD040006) to 18.3 ng/kg (05SD020006). It should be

noted that dioxin/furan compounds’are often found in environmental media as a result of natural (e.g.,

forest fires) and anthropogenic activities (i'.e.', they are by—produéts of various combustion and chemical
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processes). The octa-‘ and hepta;chlorinated congeners are generally detected more frequently in
background environmental media ‘éamples and at higher concentrations than the tetra-, penta-; and hexa-
_chlorinated congeners. The concentrations detected in these sediment samples are likely to be
" attributable to burning processes carried out at SWMU 5. Dioxins/furans were detected in all media
collected at SWMU 5. ' ' |

As displayed in Table 5-10, the upgradient sediment location 05SD010006 contained positive results for
several dioxin congeners. This may or may not be attributable to activities at SWMU 5. The dioxins are
" most probably present at this location due to deposmon of ash from- an airborne source (| e, wmd) that’

~ could theoretlcally be miles away from the sample location. _

_Metals

‘ As shown on Table 5- 9,18 metals (aluminum antimony, arsenic, barium, cadmium, celcium chromium,
, ‘cobalt copper, lron fead, magneSIum manganese mercury, nickel, potassmm vanadium, and zinc)
were detected in the downgradlent sediment samples. The maxnmum detected concentrations of
aluminum, 'antimbny, barium, cadmium, calcium, chromlum, copper, lead, magnesium, manganese,
mercury, vanadium, ‘and zinc were in excess of respective upgradient concentrations. Three of the
detected metals (calcium', magnesium, and potassium) are eensidefed to be essential nutrients and will
not be discussed any further. Cadmium was detected in sample QSSD>050006 at a concentration of
2.5 mg/kg. Mercury was detected in samples 05SD020006 (6.04 mg/kg) and OSSDOSOOOG (0.09 mg/kg).
Antiinony was ‘detected in sampl.es 05SD020006 (2.2 mg/kg), 05SD030006 (1.6 mg/kg), and
OSSDOSOOOB (5.8 mg/kg). Tne remainder of the. detected m-etals were present in all samplesl The
maximum detected concentrations of 15 of the 18 detectéd metals were found in sample 055D050006.
Maximum detected concentrations of manganese and nickel were found in sample 05SD030006. The

meX|mum detected concentratlon of cobalt was found in sample OSSD020006. '

As'shownin Figufe 5-12, vthe concentrations of metals detected ac'ross SWMU 5 sediment are similar
‘ although sample 05SD050006 had the greatest concentrations of metals The concentrations of metals -
detected in sedlment samples collected within SWMU 5 (mcludlng the upgradlent location) are within one
" order of magnitude of each other. Most of these metals were also detected in all other media samples at
SWMU 5. | - -
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Miscellaneous Parameters

Cyanide was noi detected in these sediment samples. The TOC ranged from 2,600 mg/kg
(OSSDOSOOOG) to 11,000 mg/kg (05SD040006) in these sediment samples.

- 5.4.6 Summary

The VOCs, 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, methylene chloride, tetrachloroethene,
trans-1,'2—‘dichloroethene, trichloroethene, and vihyl chloride, were detected in surface soil samples at
SWMU 5. Benzene, cis—1,2-dichlorbethene, methylene chloride, trans-1,2-dichloroethene,
trichloroethene, and vinyl chloride were also detected in su_b'surface soil samples. In addition to these
compounds, 1,1-dichloroethane, acetone, chloroethane, ethylbenzene, toluéne, and xylenes (total) were
~also detected in subsurface soil samples. Chloroform (1 p/L) and cis-1,2-dichloroethene (3 pg/L) were
the only VOCs detected in ground water. - The VOCs, 1,1-dichloroethene, cis-1,2-dichloroethene,
. trans-1,2-dichloroethehe, trichloroethene, and vinyl - chloride were detected in surface water.
'Cis-1,2-Dichloroethene, methylene chloride, and trichloroethene were- detected in sediment samples:
The presence of VOCs in soil, ground ‘waier, surface water, and sediment suggests that VOCs are
migrating from soils to surface water and sediment in nearby drainage channels and, to a lesser extent,

‘migrating from soils to ground water.

The chlorinated VOCs, cis-1,2-dichloroethene, trichloroethene were detected in all media and vinyl
chloride was detected in all media except sediment at SWMU 5. Surface soil displayed the most
concentrated VOC results in the vicinity of 058B06, 055B07, and OSS'BOB, which were collected within
250 feet of each other and are located north of the main gully. There were also elevated concentrations
-of these compounds in subsurface soil samples taken from the 05SB03 and 05SB06 soil columns.
Cis-1,2-dichloroethene was detected in ground water (well 05-15), and trichloroethene and vinyl chloride”
were detected in surface water at sampling location 05SW/SD02 which is downgradient (i.e., surface
water flow is toward the west and southwest) of the main gully. Historical data discussed in the Risk
Assessment work plan (TtNUS, August 2000a) also contained detectable concentrations of the same
chlorinated VOCs. The VOC contamination at the soil borings 05SB06, 05SB07, and 05SB08 is not
bounded to the north and west by soil samples:of lesser VOC contamination because no soil samples
-were collected in those areas; however, the soil VOCs do not appear to be leaching to ground water even
though these soil locations are hydraulically upgradient to other SWMU 5 areas to the north and west
(Figure. 5-5). The soils do appear to influence the presence of detectable VOC concentrations in
sediment and surface water at locations 05SW/SD02 and HOSSW/SDOS. While VOC concentrations are

not completely bounded in- sediment and surface water, the VOC concentrations show a definite
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decreasing trend toward the downgradlent region. This mdlcates that the VOC source is near soil bonngs '
| 05SB06, 058807 and 058808 and is most Ilkely located closest to OSSBOS judging from this soil boring
being located topographically higher than the other two. The fact that VOCs are unbounded will introduce
additional Uncenatntiee ihto the planned risk assessments, but should not prevent the completion of those
assessments because the VOC concentrations do not suggest that any significant VOC sources Has
gone undetected. The HHRA presented in Section 5.6.1 and the ERA in Section 5.7.5 provide
discussions regarding VOCs selected as COPCs for SWMU 5. A

' PAHs and phthalates were the only SVOCs detected in SMWU 5 environmental media. Several PAHs
and bis(2-ethylhexyl) phthalate were detected in both surface “and subsurface soil at similar
concentrations (within the same order of magnitude). Bis 2- -(ethylhexyl) phthalate was detected in a
single ground water sample (05GW0801) at a concentration of 110 pg/L. No other SVOCs were detected
in ground water. B|s(2 ethylhexyl) phthalate was detected in a single surface water sample (05SW0201)
"at'a concentration of 2 pa/L. No other SVOCs were detected in surface water. Several PAHs were -
detected in several sediment samples at low concentrations (i.e., less than 60 pg/kg). No other SVOCs .
were detected. ih sediment samptes. The dpgradient (i.e., background) ‘sediment sample location
contained the mast concentrated PAH results out of all SWMU 5 sediments, which could indicate other
non-SWMU 5 sources. PAHs are detected in most SWMU 5 lccatione but are most concentrated in the
vicinity of the main gully and the former burn pit. Because of this, _th'e SVOCs are viewed to be suf'ticiently‘
bounded to support the planned risk assessments.. Historical data discussed in the SWMUs 4, 5, 9, and
.10 work plan also contained detectable concentrations ct PAHs and phthalates. The presence of PAHs
may be. retated to 'site burning ‘operations because PAHs are typical by-producte of incomplete
-combustion. The HHRA presented in Section 5.6.1 and the ERA in Section 5.7.5 provide dnscussmns
. regardmg SVOCs selected as COPCs for SWMU 5.

The pesticide 4,4’-DDE'was detected in one surface soil sample, 05SB080002. 4,4'-DDD, dieldrin, and )
methoxychlor were detected in one, one, and two of seven subsurface soil samplee, respectively. The
concentrations of these pesticides were low (i.e., less than 10 ug/kg), except methoxychlor in subsurface
3 : soil samples 0588060608 (28 ug/kg) and OSSBO70608 (49 pg/kg). No other pestlmdes were detected in
SWMU 5 enwronmental medla There is no apparent ‘pattern of pesticide contamlnatlon in SWMU §
environmental media, and these pest|C|de concentrations are not bounded by concentratlons at locations
to the'vnorth and west that ehow decreasing trends in those directions. However, the frequencie's of
detection are-low and the pesticide_contaminahts‘gre viewed to be adequately represented by the
" reported concentrations. It should also be noted that historical data discussed in the SWMUs 4, 5, 9, and -
10 work plan also cohtain_ed detectable concentrations ot pesticides,l The HHRA preeented in Section
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5.6.1 and the ERA in Section 5.7.5 prowde dlscusssons regardlng pesticides selected as COPCs for
SWMU 5.

_ Aroclor 1254 was detected in four of eight surface soil samples at concentrations ranging from 100 ug/kg .

to 140 ug/kg. Aroclor 1254 and Aroclor 1260 were detected in several subsurface soil samples. Aroclor
1260 was detected in sediment sample 05SD050006 at 170 ug/kg. Otherwise, no other Aroclors were
detected in SWMU 5 soi_l, ground water, surface water, or sediment. PCB detections are most
concentrated in the area north of the main gully. Topography and spatial concentration trends suggest

that any source of PCBs is near soil boring 05SB06. Because PCBs appear to be spatially localized

- further delineation of PCB contamination is not warranted even though they are not completely bounded.

Historical data discussed in the SWMUs 4, 5, 9, and 10 work plan also contained detections of Aroclor
1254. The HHRA presented in Section 5.6.1 provides discussion regardlng PCBs selected as COPCs for
SWMU 5.

The herbicide compounds 2,4,5-T and péntachlorophenol were detected in several SWMU 5 surface soil
samples.  Pentachlorophenol was also detected in several SWMU 5 subsurface soil samples.
Pentachlorophenol and 3hexachlor0phene were detected in one sediment sample. Herbicides were hot
detected in ground water or surface water samples at SWMU 5. Pentachlorophenol was detected
frequently in surface and subsurface soil samples across SWMU 5. These compounds were detected at
low concentrations (i.e., less than 20 ug/kg). Historical data discussed in the SWMUs 4, 5, 9, and 10
workAplan (TtNUS, August 2000a) also display herbicide detections at SWMU 5. The SWMUs 4, 5, 9, and
10 work plan also notes that it was common practice to treat areas alongside roadways with mixtures of
herbicides. The HHRA presented in Sectioh 5.6.1 provides discussion regarding herbicides selected as

-.COPCs for SWMU 5. The 2,4,5- T concentrations are less than risk-based criteria (no flags on tag maps)

and the pentachlorophenol concentrations, while they frequently exceed risk-based ‘criteria, span a
narrow concentration range in soil (<12 mg/kg) with most resLilts less than 5 mg/kg. On this basis, further

delineation of this.chemical is not warranted.

Dioxin/furan compounds were detected in almost all surface soil, subsurface soil, and sediment samples.
The majority of the soil 2,3,7,8-TCDD TEQs are in excess of background soil concentrations reported in

the literature (the arithmetic mean TEQ concentration detected in soil samples representing background

.conditions in the United States is estimated to be 8 ng/kg). Only a few dioxin/furan compounds were

detected in ground water samples; these compounds were not detected frequently. Only one dioxin/furan

mixture was found in one surface water sample. Dioxin/furan detections were spatially distributed across

~ the site. The most concentrated area of dioxin/furan contamination is in the vicinity of the old burn pit and

just north of the main gully. This is consistent with 'knowledge of site operations because dioxins and
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' furans are products of combustion when sources of chlorine are present. Potential chlorine sources
in‘clude. chlorinated solvents, which have. been detected in all’ of the environmental media at SWMU 5.
The predominance of OCDD in‘the dioxin/furan 'mi‘x is coneist‘ent with the combustion of wood, oil, or
municipal solid waste (Navy, 2001). The concentrations detected in these sediment samples are likely to
be attributable, at least in part to burning processes carried out at SWMU 5. Non site-related sources
may have also contributed through airborne transport and depositien. Given that the greatest dioxin and ..
furan concentrations have been associated with the likely source area at SWMU 5, there is no need to
'further delineate the extent of contaminants. The HHRA presented in Sectlon 5.6.1 and the ERA in

: Sectlon 575 prowde discussions regardmg pesticides selected as COPCs for SWMU 5.

-Antimony concentraﬁons in surface soil represent contamination. that is most likely site-related because
the observed concentrations exceed the background concentrations (Figure 5 -7) and because they
exceed the background surface soil UTL at some Iocatnons by approxmately an order of magnitude or
more (Teble 3-28). Surface soil entlmo_ny concentrations exceed risk-based criteria at several locations
~ (see Figure 5-7). The 'seme is true of barium, ch'rorhium, copper, lead, mercury, and tin, ‘although
mercury contarhination appears to be minimal. Zinc concentrations exceed background cdncentratione
for surface Soil Group 3, but not by as iarge a degree as these other metals. Historical surface eoil data
' at.loeation 05/03-09 indicate significant metals contamination for several metals. With the exceptions of
mercury and tin, the greatest concentrations of meta| cohtaminahts are located in surface soil at borihgs‘
055B06 and 05SB02 with concentrations of each metal decreasing in an outWa_rd direction from those.
locations. While not all of the metal concentrations at -the- perimeter of the sampling pattern are
comparable »to.ba'ckground,concentrations, the decreasing eoncentration pattern indicates that the bulk of

the surface soil metals contamination is well bounded. Exceptions aré discussed in the next paragraph.

The greatest surf,a,c_e soil concentrations.of mercury .appear in soil borings 05SB01 and 05SB03 at the
southwestern perimeter of the sampling pattern (Figure 5-7). The i-g.;rea‘test concentration of eurface soll
. tin appears in soil boring 05SB08 located on the western perimeter of the sampling.patterh and is
u'nbounde_d by sampies of lesser concentretione to the southwest, west, and northwest. Hdwever, ‘the
topography suggests that any migration in surface soils will occur in a direction that boundsAthe
' ‘contamination because the. perimeter of the sampling pattern is higher than the interior of the pattern (See -

Figure 1 -8). In addition, most metals concentrations are well bounded in térms of greater concentrations
| giving way to lesser concentrations towa'rd the sampling plan perimeter The majority of greatest metal
concentrations appear to have been Iocated in the horizontal direction within a radius of approxrmately

one hundred to two hundred feet.
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A horizohtal decrease in concentrafions toward perimeter sampling locations also generally exists for
subsurface. soils, however, historical data indicate that metals concentrations increase in a northeasterly
- direction when the most recent data and the historical data are combined-(USACE 1998c). Thus
subsurface metals contamination is generally well bounded laterally except in the northeasterly dlrectlon .
Bounding of metal contaminants in the vertical direction is different (Figure 5- 9). Metal contamlnants in
and around the Main Gully tend’t‘o exhibit greater concentrations in the surface than in the subsurface but
-metal contaminants in and around the Burn Pit tend to exhibit the opposite trehd. Barium and antimony
_ concentrations illustrate these trends on Figures- 5-7 and 5.—9.. Copper is an exception in that the deeper
samples tend to ex>hibit the greater concentrations in both the Main Gully and the Burn Pit, leading to the
conclusion. that copper contamination is not bounded in the vertical direction. The subsurface soil
mercury concentration of 93.2 mg/kg at soil boring OSSBOS indicates-a probable subsurface disposal
because this concentration underlies a surface soil concentration of only 0.06 mg/kg. Other suﬁaée and
éubsurface soilvmercury concentrations are much less than this eoncentfation in both the recent and the ‘
historical data. Mercury contamination at that location is unbounded in the verﬁcal direction. -In summary,
metals concentrations are well bounded in all but the riortheasterly. horizontal direction but the vertical
bbunding of metals is not as definitive, especially at the Burn Pit. Historical metals results at soil sampling
locations 05/03-05 and 05/03-06 and the more recent analytical data indicate that metals concentraﬁons-
~are greater near the truck trailer park than they are near the_B'urn.Pit'or in the Burn Pii. It is clear-that
_elevated concentrations of various metals to a depth of approximately eight feet bgs have been. ‘
established. " Additional bo‘undivng of soil metals contamination would be necessary for any future
corrective actions. - The measured m'etalsA concentrations are sufficient to support the planned risk
assessments, although some uncertainties associated with the mcomplete boundlng of metals in soil
exist.

Compared with ‘metals detections in soil, a fewer number of metals were detected in ground" water
samples and even fewer in the filtered ground water samples. This |nd|cates that a large fractlon of the

, metals are associated at least in part with the suspended matter in the ground water.

Aluminum, arsenic, barium, calcium, copper, iron, Iead magnesium, manganese, selenium, sodium, and
vanadium were present in ground water at concentratlons in. excess of upgradient concentratlons at
select locations (See Flgure 5-10). Only barium, calcium,. iron, magnesium, manganese, and sodium
were detected in the fiitered ground watef samples. Calcium, magnesium, and sodium are not discussed |
further (except as Warrahted) because they are esaeutial nutrients and do not pose health risks iexcept at
concentrations much greater than ‘those observed at SWMU 5. Selenium is not discussed further
“because it was detected in just one well (05T03 at a low concentration ‘of 1.4 ug/L). The site ground

water arsenic concentrations are not consistent with soil arsenic concentrations. While down gradient
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ground water concentrations are greater than the upgradient concentrations, the consistent spatial

~ concentration pattern suggests that the observed ground water arsenic concentrations do not derive from
site :contamination. In particular, the SWMU' 5 soil arsenic concentrations barely exceed upgradient
concentrations and the ground Water arsenic concentrations inerease from the western edge of‘ the
SWMU toward the west in the downgradient direction. Ground water manganese concentrations show
greater concentrations toward the northwest. Aluminum concentrations decrease from the center of

- SWMU 5 toward the downgradient direction. With the possible exception of manganese, all ground water
metal contamination is well bounded by samples of lesser concentrations in the downgradient direction.
Historical data show that the greatest manganese concentration observed previously (7,800 pg/L)‘w'as in
well-05-08, which is in the nor’thwesterhAportio_n of the SWMU (TtNUS 2000a). The manganese and other
metal contamination is not bounded te the northwest of the SWMU boundary. |

= Ahtimony, barium, calcium', copper, iron, mag_nesium, manganese, and zinc were detected in surface
water at concentrations exceeding the upstream concentration both in filtered and unfiltered surface water
samples.(Figure 5-11). Exeept for iron, these-metals appear to be essentially all -dissolved as evident
from the results for filtered and unfiltered samples being comparable. No other surfece water metal
‘concentrations exceeded upgradient concentrations. Calcium and magnesium are not discussed further
because they are essential nutrients. Antimony was detectable only at sampling location 05SW/SD05 at
. a value just 30 perceht Qreater than the detection limit. This metal does not eXceed a risk-base criterion
“and is not discussed further. Except for sampling “location OSSW/SDOS, surface water barium
~ concentrations. barely exceed the s.i'ngle upgradient location. This one elevated concentration could be an
indication that.barium surface water concentrations are not bounded but the concentration does not
exceed any risk-based concentrations and is of little concern. Manganese and zinc concentrations exhibit
-.an.increasing trend in the dowingradient direetion, indicating that manganese and zinc are not bounded
relative to ubgradient concent'rations,' however the menganese' is the only one of these two metals with
concentrations exceeding riék based limits. Thus, the bounding of metals in surface water is generally
good with the exception of manganese and zinc, and manganese is the only metal of significant concern
in_this regard. The elevated surface water manganese concentrations. are collocated with elevated .
ground water manganese concentfations. Consideration to further delineation of manganese
concentrations may be warranted. This is discussed further in Sections. 5.6;1(human health risk

“assessment) and 5.7.5(ecological risk assessment).

Several metals were detected in sediments at concentrations exceeding upstream concentrations (Figure
5-12).  Of these, calcium, magnesium, and potassium are not discussed becéQse they are essential
nutrients. The remaining metals in this category are aluminum, antimony, barium, cadmium, chromium,

copper;: lead, mercury, manganese, .vanadium‘,, and zinc. Copper, lead, and zinc are present at.
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concentrations that are at least two times the upstream concentration at sampling location 05SW/SD05;
manganese is present at locations 05SW/SD02 and 05SW/SD03 at approximately two times the up
stream concentration. Otherwise the downsteam metal concentrations appear to be only slightly elevated
as compared to the upstream eoncentrations. With the exception of copper, lead, and zinc at sampling
location 05SW/SD05, and manganese at locations 05SW/SD02 and 05SW/SD03, the observed sediment
metal concentrations are likely to represent normal upgradient concentrations. This could not be
demonstrated, however, because only one sediment upgradient sample was collected, so the
conservative position was taken to consider metals with marginally elevated concentrations to be COPCs.
Based on the spatial patterns dlsplayed in Figure 5-12, all metals in sediment are well bounded in the
downstream direction except for copper, lead, and zinc in the drainage channel associated with sampling
location 05SW/SDO05, and manganese in the channel associated with locations 05SW/SD02 and
058W/SD03. However, the manganese. does not exceed risk-based criteria at either of the locations.
The exceedances of the upgradient concentration in the cases of copper, lead, and zinc are less than an
order of magnitude and whether additional investigation of the exceedances would be warranted is open
to question. Based on the above observations, it is not believed that additional delineation of metals in
sediment would benefit the planned risk assessments. The elevated manganese concentrations occur in
the same region as elevated surface water and ground water concentrations. ThIS suggests a connection

between these envnronmental media or a common source of the manganese

The HHRA presented in Section 5.6.1 and the ERA in Section 5.7.5 provide discussions regarding metals
selected as COPCs for SWMU 5. '

5.5 CONTAMINANT FATE AND TRANSPORT

This section presents a brief overview of contaminant fate and transport issues at SWMU 5. This
discussion focuses on some of the major types of contaminants found at the site.

' The existing data for the sife indicate that a release of hazardous constituents to the surrounding soil has
occurred as a result of historical site operations (i.e., the burning of garbage, trash, and debris and
placement of ash and residue in the gully north of the burn pit area). The historical data also indicate that
residual contaminants in the soil have migrated.to ground water via infiltration and percolation. Additional
release mechanisms, which are also expected to contribute to the contaminant transport, include
discharge of ground water to surface water and sediment (Culpepper Branch Creek), deposition via

surface water runoff, and generation of fugitive dust and volatile emissions from soil.

The following classes of c_hemicals were detected in the media of concern at SWMU 5.
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Soil -'.V"OCs, PAHSs, di'oxins/furahs, pesticides, PCBs, herbicides, and metals
Ground water - VOCs, dioxins/furans, and metals |

Surtace Water - VOCs, dioxins/furans, and metals ‘
Sediment - VOCs, PAHs dioxins/furans, pesticides, PCBs herb|C|des and metals

B

Fate and transport characteristics of these chemicals are briefly discussed in the following sections.

551 Volatile'Orq_a_nic Compounds _

VOCs are typically conS|dered to be falrly soluble and to have a low capacnty for retention by solil organlc
carbon therefore, these compounds are most frequently detected in ground water. These types of
chemlcals may migrate through the soil column after they are released by a spill event or by subsurface
waste burial as in'filffaﬁng precipitation solubilizes them. .Some portion_o‘f these chemicals is retained by
the soil, but most of them will continue migrating downward until they:reach' the water table. At thet time,
migration is prlmanly lateral with the hydraulic gradient They fhay have fnig'ratéd to surface water and

sediment, but attenuation and dilution factors such as volatilization, have resulted in. thelr d|sappearance

Fourteen VOCs were detected in surface/subsurface soil sa_m'ples at SWMU. 5 but only two VOCs
(chloroforrﬁ and cis-1 ,27dichloro‘ethene) were detected in one of 14 ground water samples. The soil and
ground water-data indicate that, although VOCs are considered to be relatively‘mobile in the ehvirOnmeht,
little movement from soil to ground wafer h'as occurred at the site to date. Five chlorinated VOCs
(1‘,1-DCE, cis/trans-1,2-DCE, TCE, and vinyl chloride)‘were"detected in three of five surface .water
samples collected when the surface water was covered with ice. Because theseﬂcompoun,ds, especially
vinyl chloride, volatilize rapidly from water, their presence in surface water is not expected. It is, poseible

that there is an unidentified source of the VOCs in surface water (perhaps, ground water discharge).

5.5.2 Polycyclic Aromatic Hydrocarbons

PAHs are generally considered to be fairly immobile chemicals in the e‘nvironment.v They are Iarge-
molecules wnh high organic carbon partmon coefficients and low solubilities -when compared to the
‘ volatlle orgamcs These compounds, when found in the soil, generally do not migrate vert|caHy to a greatv-
extent. Instead, they are more likely to adhere to 50il particles and be removed from the site via surface
runoff and erosional‘processes. Theif absence in ground water is evidence of their immobility. ~ Their
presence in sediment may_stem from surface erosion, but their absence in surface water is consistent

with their low water solubilities and their ability to bind to soil and sediment.
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55.3 Dioxins /Furans

The fate and transport characteristics of dioxins/fyrans are similar to those of PAHs. They generally do
not migrate vertically to a great extent and tend to adhere to soil particles and to move via surface runoff
and erosional processes. Their presence in sediment may stem from surface erosion, but their low

frequency of detection in surface water is consistent with their low water solubilities and their ability to

‘bind to soil and sediment. Because dioxins/furans have low solubilities in water, their presence in ground

water samples at SWMU 5 is likely due to their adherence to particulate matter in the samples. However,
a comparison of the concentrations of the dioxins detected in ground water at the site with published

water solubilities indicates that they may be present in the dissolved phase as well.

5.5.4 Pesticides/Herbicides

Pesticides were widely used at NSWC Crane. Many of the detected compounds are no longer licensed
for general sale and use in the United States. Therefore, it is assumed that much of what was detected at

SWMU 5 is representative of past application for insect control.

Like PAHSs, pesticides as a class of compounds are not considered to be very mobile in the environment.
These chemicals, upon application or disposal, tend to remain affixed to soil particles. Migration of

. - 0 - - - - . . \ .
pesticides occurs primarily by erosion via the action of wind or water. Erosion accounts for their presence

in sediment. Their absence in ground water and surface water is consistent with their ability to bind to soil

and sediment and their low solubility in water.

‘5.5.5 Polychlorinated Biphenyls (PCBs)

PCBs are considered to be very persistent organic chemicals. Biodegradation is the oniy process known
to transform PCBs under environmental conditions, and only the lighter compounds are measurably
biodegraded. As with PAHs and pesticides, their absence in ground water -and- surface water is

consistent with their ability to bind to soil and sediment and of their low solubility in water.

5.5.6 Inorganics

-Because. inorganics are frequently incorporated into the soil matrix and remain bound to particulate

matter, they also migrate from the source areas via bulk movement processes (erosion). The larger

particles (greater than 0.45 micron, which are removed via the filtration step prior to water analysis) are
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not generally considered to be mobile in ground water. The metals detected in unﬂltered ground water

samples are likely to be representative of suspended sorl material in the samples

" There are some instances, however, where these metals are found at such c'oncentrations or in.such
form as to be able tolmigrate in solution It is possible that mdustrlal activities could saturate all available
exchange sites in soil and result in a metal belng mobilized. Metals are also more mobile under acidic
conditions, which may exist in areas where plating-type activities have occurred. Finally, a metal solution
may be utilized in some industrial applications. In these cases, it is possible for metals to mlgrate

. vertically through the soil column and reach the ground water.

56  HUMAN HEALTH RISK ASSESSMENT

This section presents the results of t_he human health risk assessment for SWMU 5. The risk evaluation '_
‘was performed. using the general method_ologies presented in S_eétion 3.3. Site-sp_ecifi_c‘information
regarding data evaluation (i.e., the selection of COPCs), exposure assessment, cha'racterization of
“estimated potential human health risks, and specific uncertarntles for the risk screenlng process for the
srte are contained in the following sections.

- 5.6.1  Selection of Chemicals of Potential Concern .

A me'diurn'-specific discussion of the chemicals selected as COPCs for SWMU 5 is provided in this-
" section. " '

5611 Soil

This section. presents the results of the COPC selection proeess for -sun‘aCe and subsurface soil. The
COPC screenmg process and the results of the screening are presented in Tables 5- 12 and 5-13 for
surface soil and in Tables 5-14-and 5-15 for subsurface soil. '

| . COPC Selection.for Surface Soil

‘Three soil borings were placed in the burn pit and five soil borings were placed in the gully north of the
',bur_n pit where residual ash and metal debris were buried. The following chemicals were. retained as
COPCs for surface soil: B ' ‘

. Volatlles -"1,1-dichloroéthene, benzene, cis-1 ,2- drchloroethene tetrachloroethene trichloroethene,

methylene chlonde and vinyl chlonde
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' PAHs - benzo(a)anthracene, ‘benzo(a)pyrene, bgnzo(b)ﬂuoranthene, and dibenz(a,h)anthracene.
o Aroclor 1254.

. -Pentachlorophenc-)l'.

» Dioxins/furans.:

* Inorganics - antimony, banum cadmlum chromium (total) .copper, iron, lead, mercury, silver, “and

zinc.

'COPC Selection for Surface/Subsurface Soil

Sixteen éuh‘ace/sUbsurface soil samples were collected at SWMU 5 from depths of 2 to 10 feet bgs (the -

subsurface soil samples were collocated.- with the surface soil samples) The followmg chemlcals were

‘retalned as COPCs for surface/subsurface soil: o

. Volatiles - 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, tetrachloroethene, trichloroethene,

methylene chloride, and vinyl chloride.

s PAHs - benio(a)anthracene, bénzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene,
2-methylnaphthalene, and naphthalene. o '

. bieldrin‘.

.- PCBs - Aroclor 1254., Aroclor 1260.
e Pentaéhtorophéngl.

. Dioxins/furéns.

e Inorganics - antimony, arsenic, barium, cadmium, chromium(total), copper, iron, lead, manganese,

mercury, nickel, silver, and zinc.
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These constituents were identified as COPCs in surface and subsurface soil because maximum
concentrations exceeded one or more of th_e_humen health risk screening levels for residential land use
'~ (i.e., U.S. EPA Region 9 risk-based screening levels for residential soil, U.S. EPA generic SSLs for -
migration to ground water, IDEM default closure levels for direct contact and migration to ground water,
~and representative basewide background concentrations).. The maximum concentrations were also
cempafed to U.S. EPA SSLs for migration from soil to air (inhalation). As shownin Tables 5-13 and 5-15,
the maximum concentrations of all constituents were less than the inhalation SSLs. Therefore, potential
risks from inhalation of chemicals detected in soil are expected to be minimal and this pathway was not
evaluated further in the risk assessment. Chemicals present at concentrations greater than screening
concentrations but -within representative basewide background levels (aluminum, arsenic, and
manganese in surface soil, and aluminum in surface/subsurface soil) are not considered to be site-related

~ contaminants, were eliminated as COPCs, and were not carried through the quantitative risk assessment.

Miqration from Soil to Ground water

As indicated in Tables 5-12, 5-13, 5-14, and 5-15, some.conetituents in -soil were selected as COPés
. because the maxvimum concentrations exceeded r‘isk—based screening levels for residential soil.exposure;
some were selected as COPCs because they ekceeded risk-based screening levels for residential soil
and SSLs for migration to ground water; and some chemicals (1,1-diehloroethene, benzene,
‘cis-1_;2-dichioroethene, rh.ethylene chleride; tetrachloroethene, ‘_v.ihyl ~ Chloride, naphthalene,
2-methylnaphthalene, 'dieldri'n; pentachlorophenol, and silver) were selected because the maximum
concentrations  of these chemicals exceeded SSLs for migration to ground water only. Because the
reported concentrations of these chemicals were less then the screeniné levels for direct contact with soil
and U.S. EPA generic SSLs for inhalation, potential risks from direct exposure to these COPCs in soil are
expected to be minimal. However, exceedances of U.S. EPA and IDEM migration to ground water SSLs
may indicate the potential for chemicals to leach to ground water and impact water quality. Of the organic-
chemicals detected in soil at SWMU 5 that exceeded SSLs for migration from soil to ground water, only
cis-1,2-dichloroethene was. detected (in one of 14 samples) in ground water samples collected at the site.
The soil and ground water data_appear._to indicate that little or no impact of contamina'nts. in eeil on ground
water has occurred at the sit.e. A discuesion of the ground water data for SWMU 5 is provided in Section’
5.6.1.2.

5612 Ground water

Table 5-16 presents details of the COPC selection process for ground water. The COPC selection for
ground water at SWMU 5 is based on analytical data for unfiltered ground water samples collected frbm
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12 existing and three new monitoring wells installed at the site. One well, 05GW0101, located on the
eastern portion of the site is upgradient of the site and was used as background for COPC selection. The

following chemicals were retained as COPCs in ground water:

e Chloroform
¢ Bis(2-ethylhexyl) phthalate
¢ Dioxins/furans

* * Inorganics - aluminum, arsenic, iron, and manganese

‘These ‘constituents were identified as COPCs in ground water because the maximum concentrations
| exceeded one or more of the human health screening levels (i.e., U.S. EPA Region 9 risk-based
- écreening concentrations, federal MCLs or SMCLs, and IDEM residential default closure levels for ground

water). Two filtered samples (05GW0301-F and 05GW1301-F) were collected at the site and information

provided by these samples indicates that the presence of turbidity (21 NTU in both samples) in the

. unfiltered sample may have affected the analytical results. For example, manganese was detected in-

unfiltered sample 05GWO0301 at a concentration of 141 Mg/l but was detected in the filtered sample at a
" concentration of 15.4 ug/l.. Arsenic was not detected in the filtered samples and the concentrations of

iron were much lower-in the filtered samples than the concentrations in the unfiltered samples. This

suggests that the metal concentrations may be elevated because of suspended particulate matter in the

samples. Note that no chemicals were eliminated from the quantitative risk assessment on the basis of
background because maximum concentrations in the site ground water samples were greater than

concentrations in the upgradient well.

5.6.1 .3' Surface Water -
s

Table 5-17 summarizes the COPC selection process for surface water at SWMU 5. Four surface water
sémples were collected at the site. Two samples were collected in the western portion of the site, one
sample (OSSW0501) was collected from an unnamed tributary in the southern portion, and one sample
(05SWD02) was sampled to monitor stream conditions in the gully at the site. This sample was located in
an unnamed \tributary at the gully northwest of the burn pit. .One sample, 05SW0101, located on the
"northern portion of the site, was used as the upgfadient location for COPC selection. Four filtered
samples were also collected from the surface water locations. There is no significént difference betWeen
_ the filtered and unfiltered results, indicating that turbidity did not greatly impact the unfiltered sample

results.

The following chemicals were retained as COPCs in surface water:
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. V_oletiles - 1,1-dichloroethene, cis-1,2-dichloroethene, trichloroethene, and vinyl chloride

» Inorganics - aluminum, arsenic, iron, and manganese

These constituents were identified as COPCs in suﬁace water because the maximum concentrations
exceeded one or more of the human health screening levels (i.e., U.S. EPA Region 9 risk-based -
screening concentrations, federal MCLs or SMCLs, and IDEM'res-identiaI default closure levels for ground
water) and ooncehtratione in the upgradient sample. 'Note that the use of these criteria for surface water
assumes that the surface water is used as a drinking source (i.e., potential receptors ingest 2 liters of
water per day/350 days per year). Drinking water criteria are. used because surface water criteria for
human health are curfentlly' not available. The use of these criteria for ecreening and risk assessment is
conser.vative.becaose it is unlikely that the water in the creek. or marshy area would ever be used as a
source of drinking water. No constituents were eI_iminated as COPCs in surface water on the basis of
background. Maximum site concentrations of arsenic were only slightly greater than the concentrations in
the upgradient sample, and the concentrations of arsenic in the other sarhples were generally lower than
the concentratlons in the upgradient sample It is therefore likely that the concentrations of arsenic are

naturally occurnng at the site.

5.6.14 - .Seoiment

Table 5-18 summarizes the COPC selectlon -process for sediment at SWMU 5. Five sediment samples

(including the upgradlent sample) collocated with the surface water samples were collected dunng the

"investigation. The following chemlcals were retamed as COPCs in sedlment

o Dioxins/furans

e Inorganics - aluminum, antimony, and manganese

These constituents were identified as COPCs in sediment because maximum concentrations exceeded .
U.S. EPA RegionAg risk-based screening levels for residential soil, IDEM default closure levels for direct

contact, and concentrations in the upgradient sample (05SD010006). The use of the U.S. EPA Region 9

. and IDEM risk-based concentrations for soil to evaluate COPC concentrations in sediment is conservative
‘because these criteria were established assuming resndentlal land use. scenarios (e.g., routine daily
contact W|th soils). However it IS anticipated that a human receptor would be exposed to the sedlments

“in the streams and marshy areas of the site on a less frequent basis than is assumed for a typical '

residential exposure to soil.. Consequently, the use of soil criteria for screening and risk estimation is

likely to ‘overestimate potential risks from exposure to sediment. Chemicals presenf at concentrations

~ 110110/P _ 5-39 ' . " CTO 0010



NSWC Crane

RFI Report for SWMUs 4, 5, 9, 10
Revision: 4

Date: July 2005

Section: 5

Page 40 of 103

greater than screening concentrations but less than concentrations in the upgradient sample (arsenic and
iron) are not considered to be site-related contaminants, were eliminated as COPCs, and were not carried

.through the quantitative risk assessment.

5.6.2 Exposure Assessment

This section presents the exposure assessment fo:r SWMU 5. The general exposure assessment
approach and the exposure factors, which serve as the basis of the risk assessment, are provided in
Secti.on‘ 3.3.3. Exposure point concentrations for chemicals of potential concern are summarized in Table
5-19. '

5.6.2.1 Conceptual Site Model - SWMU 5

The CSM for the Old Burn Pit, which defines the contaminant source, transport mechanisms, exposure
. routes, and potential receptors for the site, is presented as Figure 5-13. Based on a review of the existing
data for the site, a release of hazardous constituents to the surrounding soil has occurred as a result of
historical site operations (i.e., the burning of garbage, trash, and debris and placement of ash and residue
in the gully north of the burn pit area). The historical data also indicate that residual contaminants in the
" soil have migrated to ground water via infiltrati.on and percolation. Additional release mechanisms, which
are also expected to contribute to the contaminant transport, include discharge of ground water to surface
water and sediment (Culpepper Branch Creek), deposition via surface water runoff, and generation of

fugitive dust and volatile emissions from soil.

Current and likely future land use ét the Old Burn Pit is expected to be limited. As mentioned previously,

‘the site is currently inactive; no waste disposal activities occur at the site under current land use. All
hazardous waste generated by NSWC Crane operations is disposed accordingly. All other refuse is
:disposed in NSWC Crane's sanitary landfill. | '

Based on the general scenarios and receptor classes identified in Section 3.3, the following potential

receptors may be exposed to contaminated media at the site:

o Trespassers (ages 6 to 17 years) - Likely receptor under current and future land use. Although

access to the base is controlled, once inside the base, access to the site is not limited by ahy physical
constraints (i.e., the site is not patrolled or enclosed by a fence). In addition, hunting activities are

_permitted at the base. Given that the site is near a forested area, hunters may trespass onto the site.
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This receptor may be eXposed to potentially contaminated surface soil, air, and surface water and

_sediment in CulpepperBranch Creek.

». Maintenance Workers - Likely receptor under future land use.. This receptor may be exposed to

_potentially contaminated surface soil and air. Exposure to ground water at the site and surface water

" and sediment in Culpepper Branch Creek is not-expected to occur.

. : ¢ . ’ :
» Construction Workers - Potential receptor under future land use. No construction activities are

currently planned at the site. In addition, the shallow depth to ground water (as shallow as 4 feet bgs) '
and the topography of a majority of the site (i.e., the gully) would- hkely preclude development of the
" area. However a small, short-term constructlon project, such as a . utility instaltation, could result in
'exposure_ to potentially contaminated media. ‘ This receptor may be exposed to surface, and .

subsurface soil, air, and ground water.

« Recreational Users - Potential receptor under future land use. f the facility were to close, the most
likely scenario is that the property would be converted into a state park. This rec':eptor may be
‘exposed to potentially contaminated surface soil, air; and surface water and sediment in Culpepper

Branch Creek.

e Residents - Potentialtreceptor under future land use.' As rrtentioned previously, development of the
site would be uniikely because. of the shallow depth to groundeater and thertature of the site.
However, other areas of the facrlrty could be developed for residential purposes, if the facrlrty were to
close Future residents may be exposed to potentlally contamrnated surface soil, air, ground water,
and surface water and sediment in Culpepper Branch Creek. Although this scenano is highly

- -unlikely, a future residential scenario is typically evaluated in the risk assessment for decision-making |
purposes. For example, the need for deed restrictions at a site may be eliminated prior to site
closure, if minimal risks are estrmated for residential receptors. .

Table 5-19 presents a summary of the potentially complete and mcomplete exposure pathways for

potentral receptors at SWMU 5. Details regarding the assumed receptor characteristics (intake rate.

- frequency and duration of exposure, body weight, etc.) are deflned in Section 3.3, which presertts the

‘methodologies for the human health risk assessme_nt.

- As indicated in Section 3.3.3, the following exposure pathways are evaluated in the human health risk for
SWMU 5. '
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¢ Ingestion of soil, sediment, ground water, and surface water
» Dermal contact with soil, sediment, ground water, and surface.water
¢ Inhalation of air (transfers from scil to air)

'3 ‘Inhalation of air (transfers from ground water to air for volatiles only)

Based on the human health risk screening presented in Tahle 5-13 (surface soil) and Table 5-1_5'
(subsurface soil), exposure via inhalation of contan"}inants migrating from soil to air is not expectedtobe a
'S|gn|f|cant exposure pathway. Maximum site concentrations do not exceed the available U. S..EPA
generic SSLs for transfers from soil to- alr_. In addmon a large portion of the site is overgrown with
vegetation which would limit emissions. and mechanical suspenS|on of soil particulates. Because one
VOC chloroform ‘was detected in ground water, the lnhalatlon while showering pathway is quantmed for

hypothetical future re3|dents in the risk assessment.

'~ 95% UCLs were used as ‘the EPCs for surface/subsurface soil and ground water. Maximum detected -
concentrahons were used as EPCs for surface soil, surface water, and sediment because the datasets
consisted of fewer than 10 samples. The EP_Cs for those chemicals identified as COPCs in surface soil,

,subsurfaoe soil, ground water, SUrface:water, and sediment at SWMU 5 are presented in Table 5-20.

5.6.3 Risk Characterization.

- This section contains a summary of the human health risk assessment for SWMU 5. Uncertainties
associated with the risk estimates are discussed in Section 5.6.4. The methodology used to calculate the
risks presented in this section is provided in Section 3.3. Quantitative risk estimates for.potentialihuman
receptors are developed for those chemicals identified as COPCs. ‘Potenti'al noncarcinogenic and
carcinogenic risks for the construction worker, maintenance worker, adult recreational user, adolescent
trespasser, and future residents (adult and child) under the RME and CTE scenarios are summarized in
" Tables 5-21 and 5-22, respectlvely The RAGS Part D Table 9s in Appendlx G.3 provide the chemical-
specmc risks for each COPC and the total Hls for affected target organs Risks for each receptor are
‘summed across all applicable exposure routes. Example risk spreadsheets containing the 'detailed-
chemical specific risks are included in Appendix G.1. A discussion of the estimated noncarcmogenlc and

carcinogenic risks is prowded in the remainder of this section.

Noncarcinodenic Risks — RME

Cumulative Hls for the maintenance ‘worker, adult recreational user, and adolescent trespasser under the

RME scenario are less than unity (1), indicating that no toxic effects are anticipated for these receptors -
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under the defined exposure conditions. Cumulative His for the construction worker, future adult, and child

resident exceed unity.

The cumulative HI for the excavation worker is 3.7. The major contributor to this elevated Hl is antimony

(Hl = 2.1) by incidental ingestion of surface/subsurface soil. Note that the construction worker was

assumed to be exposed to the max{imum concentration detected in soil (301 mg/kg) because the
95 percent lognormal UCL exceeded the maximum concehtraﬁon. Antimony was detected in 13 of 15
surface/subsurface soil samples; the maximum concentration occurred in surface soil sample
05SB060002. This sample also contained the highest concentrat.ionb of lead detected at the site
(16,900 mg/kg). Lead-antimony alloy is used in the manufacture of storage batteries, lead shot, and lead
electrodes, and elevated concentrations: of antimony and lead in this sample.may be the result of the
disposal of scrap metal and debris that are known to have occurred at the site. The concentrations of
éhtimony and lead were much lower in the other soil samples. Therefore, this sémple may represent a
hotspot at the site. ' '

Cumulative Hlis for the future adult and child residents are 5.6 and 27, respectively. These elevated risks
result from exposure to antimony (adult HI = 1.0, child HI = 9.6) and iron (adult Hl = 0.24, child HI = 2.2) in

surface soil, and to manganese (adult HI = 2.9, child HI = 10) in ground water, primarily by ingestion.
The His calculated for the hypothetical future resident are subject to the following sources of Uncertainty:

e Risks from exposure to manéanese in ground water were based on the maximum detected
. concentration because the maximum concentration exceeded the 95% UCL. As discussed
‘z.previo'usly, the risk estimates are based on analytical results for unfiltered ground water samples.
| Based on results from the two filteréd samples collected at the site, the presence of particulate matter
in the unfiltered samples may have affected the analytical' results.
_ _ i
e There is uncertainty associated with the toxicity criteria used to estim’ate potential risks for iron. The
NCEA provisional RfD for iron, which is based on alloWable daily intakes réther than adverse effect -
levels, was used to quantify risks from expdsUre to ifon. Since the provisiohal RfDs are not based on

a_dver_sé health effects, the risks associated with iron are likely to be overestimated.

« Potential receptors were assumed to be exposed to the maximum concentration of antimony detected
in soil (301 mg/kg) because the 95 percent lognormal UCL exceeded the maximum concentration.
The assumption of exposure to the maximum concentration results in an overestimation of risk.. As

- previously noted, concentrations of antimony in the other soil samplésiwere much- less than the

0
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maximum concentration (average concentration of antimony in the other samples is approximately
35 mg/kg). ’

» The residential ground water scenario assumes that ground water at the site is used as a source of
domestic drinking water. However, because of the shallow depth to ground water and the nature of
the site, it is unlikely that ground water at the site would be used as a source of potable water in the

future.

The His associated with direct exposure to surface water and sediment at the site are minimal for all

receptors (i.e., Hls are less than unity).

Carcinogenic Risks -

Cumulative ILCRs for the construction: worker, maintenance worker, adult recreational user, and
adolescent trespasser are within the U.S. EPA target risk range, 1x10° to 1x10™. The total residential
ILCR (adult + child) is 8.6x10™, which exceeds the target risk range.

The elevated carcinogenic risks for residents are primarily a result of exposure to dioxins/furans in soil and
ground water (mainly by dermal .contact) and to vinyl chloride in surface water. Dioxins/furans (total
residential soil ILCR = 5.7x10® .and total ground water ILCR = 4.1x10™) account for approximately
55 percent of the total residential carcinogenic risk, and hypothetical future residential exposure to vinyl

chloride in surface water (ILCR = 3.2x10™) accounts for approximately 38 percent of the total risk.

The elevated potential carcinogenic risks calculated for the hypothetical future resident are subject to the

following sources of uncertainty:

e The residential ground water scenario assumes that ground water-at the site is used as a source of
domestic drinking water. However, because of the shallow depth to ground water and the nature of
the site, it is unlikely that residences would be constructed at the site. Therefore ground water at the

site would be used as a source of potable water in the future.

e The risks from dermal exposure to dioxins/furans  in ground water account for approximately
95 percent of the risks from dioxins/furans in ground water. Risks from dermal contact are an order of
magnitude greater than risks from ingestion (note that risks from ingestion are within US EPA’s
térget risk range). Dermal risks from ground water were estimated by a U.S. EPA model (U.S. EPA,
2000) and may not reflect actual chemical intakes.

.
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.- Although the maximum . concentrations of diexins/furans in soil in terms of 2,3,7,8- TCDD TEQs
(0.226 pg/kg in surface soil and O. 464 ug/kg in surface/subsurface soil) exceeded risk- based
screening levels, these TEQs are less than the prellmmary remedlatlon goal of 1 pg/kg established for
-2,3,7,8-TCDD TEQs in U.S. EPA OSWER 9200.4-26. The maximum TEQ for dioxins in ground water
(1.59 pg/L) is. approximately' 15.times less than the current MCL for 2,3,7,8-TCDD (30 pg/L).

. The risks calculated for vinyl chloride are subject to a number of important uncertainties that tend to
. overestimate potential risks. Vinyl chloride was detected in two of _four surface water sameles and
' risks were calculated based on‘exp'osure to the maximum detected concentration. Field notes

indicate that the water was covered W|th ice at the time of samplmg Because vinyl chloride is
| extremely volatile, it is unllkely that the sampled concentrations would be present in surface water for
most of the year. Residential risks from surface water are based on the assumption that hypothetical
“future residents would be exposed to surface water 350 days a year for 30 years. This assumption
overestimates risks because a human receptor would be exposed to the surtace water and sediments
ona lees frequent basis than is assumed for a typical residentiel exposure to drinking water and soil.
Risks>for the more reasonable exposure scenarios (i.e., the adolescent trespasser and the adult"
'reereational user) were within U.S. EPA’s target risk range. o ’

The carcinogenic risks associated with exposure to other media at the site are minimal for all receptors (i.e.,

ILCRs are less than or within the U.S. EPA target risk range).
The significant sources of uncertainty are further discussed in Section 5.6.4.

5.6.3.1 Exbosure'to Lead -

" Lead was identified’as a COPC for 'surface and _surface/eubsurface soil at SWMU 5 because maximum
detected c-c_)n'centrations‘ (16,900 mg/kg) exceed the 400 mg/kg OSWER soil screening Ievel" for
residential land use. The maximum Iead'cencentretion' was detected.'.in‘surface soil sample 055B060002.
As discussed previously; this sample also contains the hig_hest concentration of antimony in soil at the
site. Lead-antimony aIon' is comvmonly used in _the manufacture of eome lead products, such as storage
‘batteries, and it is likely that the lead (and-antimony) concentrations at these locations are attributable to
past disposal practices at the site. The average lead concentration in the other surface soil samples
collected at the site is 220 mg/kg, which is less than the 400 mg/kg screening level. However, the
‘ average concentration of lead in subsurface soil at the site was greater than 1, 000 mg/kg. The 50|l in the

vicinity of sample 0588060002 may represent a hotspot area at the site.
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Published toxicity criteria (cancer slope factors, reference doses) are not currently available for lead. U.S.
EPA recommends that environmental lead exposures be evaluated using the IEUBK model (U.S. EPA,
1994b) and the Recommendations of the Technical Review Workgroup (TRW) model (U.S. EPA, 1996c)
for residential and non-residential exposure scenarios, respectively. The blood-lead concentration of a
receptor is considered a key indicator of the potential for adverse health effects.. The IEUBK and TRW
models calculate the probability of a receptor’s blood-lead level exceeding 10 ug/dL.. The U.S. EPA goal
is to limit the childhood risk of exceeding a’ 10 pg/dL blood-lead concentration to five percent.

Child Lead Model Resuits

Current U.S. EPA guidance recommends using fhe average concentration to evaluate exposure to lead.
Therefore, the average lead concentration in surface soil (2,275 mg/kg), the average concentration in
surface/éubsurface soil (1710 mg/kg), and model default values for other h\odel parameters were used in
the IEUBK and TRW model analyses. The results of the IEUBK model evaluation for surface soil indicate
.that the estimated geometric mean blood-lead level for a child resident is 16.25 pg/dL. This blood-lead
level is greater than the established level of concern (10 pg/dL). Approximately 83.75 pércent of children
assumed to. be exposed to surface soil are expected to experiehce blood-lead levels greater than
10 ug/dL. This estimate is greater than U.S. EPA’s goal of limiting exposure to lead so that no more than
five percent of the exposed children have an estimated blood-lead level greater than the established level

of concern (i.e:, 10 pg/dL).

The results of the IEUBK model analysis indicate that blood-lead levels of children exposed to lead in
surface soil at SWMU 5 may be greater than 10 pg/dL. If the hotspot area were to be removed, the
average surface soil would be 220 mg/kg and lead would not have been selected as a COPC for the site.
The results of the IEUBK model are presented in Appendix G.1. |

Adult Lead Model Results

The central estimate blood-lead levels for the construction worker exposed to the average concentration
of lead (1,710 mg/kg) in surface/subsurface soil ranged from 5.07 pg/dL to 5.57 ngdL. This range is less
than the established level of concern (10 pg/dL). The central estimate of blood-lead concentrations for
fetuses. carried by construction workers exposed to surface soil also ranged from 4.57 pg/dL to
5.02 ug/dL. These levels are less than the acceptable level of lead in fetal blood (10 pg/dL of blood). The
probabilities that the-child blood-lead levels would be greater than 10 pg lead/dL of blood ranged from
9.11 to 17.62 percent. This estimate is greater than U.S. EPA’s goal of limiting exposure to lead so that
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no more than five percent of the exposed children have an estimated blood- Iead Ievel greater than the

estabirshed level of concern (i.e., 10 ug/dL).

The centr_ai estimate blood-lead levels predicted for the adult recreational user and maintenance worker
exposed to surface soil (2,275 mg/kg) and to fetuses Carried by these receptors were also less than the
level of concern. Blood-lead levels predicted for the adult recreational user rangied from 3.26 ung/dL to
3.76 pg/dL, and the blood-lead levels for the maintenance worker ranged» from 2.42 jag/dL to 2.92 pg/dL.
‘The central estimate of blood-lead concentrations for fetuses carried by recreational déers and
maintenance workers exposed to surface soil r/vere also less than the level of concern. The probability of
a-recreational user bearing a child with fetal blood Iei/eis exceeding 10 pg/dL ranged from 1.4 to

719 percent and the probability of a maintenance worker bearing a child with fetal blood levels exceeding

10 pg/dL ranged from 0.47 to 3.58 percent The probabilrty range for the maintenance worker was less . -

.than the goal of five percent and the range for the recreational user slightly exceeds U.S. EPA’s goai that -
' no-more than five percent of the exposed children would-have an’ estrmated blood-lead level greater than

the established level of concern.

Fiesults of the TRW adult lead model indicate that predicted blood levels for potentiaireceptors and their
fetuses were acceptable. ‘However, the probability of construction workers havrng chrldren with blood-
“lead levels greater than 10 pg/dL slightly exceeded U.S. EPA’s goal of five percent The results of the
TRW modelrng are presented in Appendrx G.1.

5.6.3.2  CTE Evaluation

" As discussed in Section 3.3.2.2, an evaluation of the potential'risks associated with the CTE scenario is
included to provide a measure of the central or average case exposure Summaries of the estlmated risks’

-for the CTE scenarios are contarned in Table 5-22.

Cumullativ‘_e i-ils for the maintenance worker, adult recreational user, and adolescent tre'spass‘er under the:
CTE scenario are less than unity (1), indicating that no toxic effects are anticipated for these receptors
~under the CTE e)rpoeure conditions. Cumulative His for future construction workers,' adult residents‘, and
child residents: exceed unity. The cumulati've‘.HIs for the CTE for the construction worker, future adult,
and child Tesidents are 1.9, 3..2! and 16, respectively. The His exceeding 1 result from . exposure to '

antimony and iron in surface soil and to manganese in ground water. -

The cumulative ILCR for the maintenance worker is less than U.S. EPA target risk range, 1x10° to 1x10%,

the ILCRs for the future construction'wcr_ker, adult recreational user, and adolescent trespasser are vyithin
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the U.S. EPA target risk range, and ILCRs for future resudents (adult + child) exceed 1x10™. The elevated
~ CTE risks for residents are primarily a result of exposure to dioxins/furans in ground water (primarily by

.d‘ermal contact).

5.6.3.3 Evaluation of Chemicals Eliminated on the Basis of Background Comparison

This vf»ollowing chgmidals were eliminated as COPCs solely on the basis of comparison to :back.ground.
Surface chemicals eliminated'on the basis of backgréund: AI,A'A-s, Mn. |
| ‘S_Ubsur'ance soils eliminated on the basis of béckgfoUnd: Al

Ground water: None.

_Surfaée watér: None. . ' - ' /

Sedimént: As; Fe.

Qualitative Risk Evaluation of Metals Eliminated as COPCS Based on Backdround Comparison.

‘Aluminum, arsenic, iron, and manganese were detected in soils and/or sediments at concentrations
~exceeding the conservativevscreening Iévels established for COPC selection but were not selected as
COPCs because study area concentrations did not exceed backgroun'd concentrations.. The following
table provides a qualitative risk evaluation of these metals by comparlng the maximum - detected

concentratlons to the. EPA Reglon 9 PRGs for residential and industrial 30|l exposure

- Parameter Surface Soil Subsurface Sediment Region 9 Region 9 Literature
Concentration Soil Concentration | Residential.| Industrial »Backgr'ound
(mg/kg) Concentration (mg/kg) (mg/kg) PRG (mg/kg)
(mg/kg) - (mg/kg) . :
Aluminum 14,800 - 15,700 76,000 100,000 10,000 — 300,000 |
Arsenic - 26.8 53 0.39 1.6 0.1-97
Iron 14,000 23,000 100,000 | 7,000 — 555,000
Manganese 1,170 1,800 19,000 100 - 4,000

The PRGs preserit'ed for aluminum, iron,. and manganese are baéed on the potenﬁal for non-cancer
health effects (the values are 10 times the COPC screenihg levels used in this HHRA). The maximum

detected concentration of aluminum is approximately one-fifth the relevant residential PRG, and one-sixth
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- the relevant industrial PRG. However, based on toxicity information provided by EPA Region 1, the
Region 9 PRG for aluminum is very conservative énd may over predict the potential for non-cancer
.efvfects;b The maximum detected concentration of manganese is approximately two-thirds the relevant
* residential PRG, and one-sixt_eehthof the relevant industrial PRG. The maximum detected coricentration
of dron does not exceed the PRG. The PRG for tron is a vefy conservative risk-based concentration
based on a recommended daily intake for iron. The PRG bresented for arsenic is baséd on the potential
for cancer effects and represent the 1 x10® (one-in-one-million) cancer risk level (the values a.lre"the
COPC screening levels used in this HHRA). PRGs representing the 1 x1 0° éﬁd‘1vx1 0™ cancer risk levels’
“would be 10 and 100 times the values presented for the 1 x10° cancer risk level. ConseQuehtIy, the
maximum detected cohcentration of arsenic exceeds the 1 x10° and 1 x10® cancer risk levels, but not
‘ A thet x10™ risk level. .Additionally, as indicated aboVé, the metals concentratio'ns reported in the soils and

‘sediments are within'the background range reported in the literature.

No metals m ground water or surface water were eliminated as COPCs on the basis of background

because the study area concentrations did not exceed background levels.

- 564 Uncei’taintv Analvsis

' A summary of the uncertainties specific to the human health risk screening for SWMU 5 is included in this
section. The |mpact of a pamcular uncertainty on the results ‘of the Tisk screening is also |dent|f|ed

"General uncertainties associated with the nsk estimates were discussed in Section 3.3.5.

- 5.6.4.1 Unce'rtainty in the Analytical Data

" The databases for sﬁn‘ace soil, surface water, and sediment ét SWMU 5 -contain fewer than 10 samples.

However, the field sampling” program for SWMU 5 was. b:ased toward the areas most Ilkely to
‘demonstrate contamination {e.g., places where ashand debns were known to be buried, where dlsposal
activities were noted, PID readings). The fact that only a small number of samples is used to estimate
risks can result in'uncertainiy both with regard to the COPC selection and in the EPCs used to estimate
_'poten'lial.risks_. This may result in an overestimation of risks because maximum concentratiohs are used

. as EPCs when datasets contain fewer than 10 samplés-._
~ Vinyl éhloride was identified as a risk driver for surface water. As stated previously, field notes indicate |

that the water was covered with_iée at the time of sampling. Because vinyl chloride is extremely volatile, it

is unlikely that the sampled concentrations would be present in surface water most of the year.
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Therefore, the risks from exposure to vinyl chloride (and other volatiles detected in surface water) may be

overestimated.

5.6.4.2 Uncertainty Associated with COPC Selection

- Some constituents identified as COPCs in soil (especially chlorinated volatile organics) were
conservatively ‘selected as COPCs because maximum concentrations exceeded U.S. EPA and IDEM
SSLs for migration from soil to ground water using a dilution and attenuation factor (DAF) of 1. However,
U:S. EPA’s Soil Sereening Guidance (U.S. EPA, 1 996a) states “The EPA has selected a default DAF of
20 to account for contaminant dilution and attenuation during transport through the saturated zone to a
compliance ‘point (i.e., receptor well). At most sites, this adjustment will more accurately reflect a
contaminant’s threat to ground water resources than assuming a DAF of 1 (i.e, no dilution or
attenuation).” The guidance further states, “A DAF of 20 is protective for sources up to 0.5 acres in size”
and “can be protective of larger sources as well." If a DAF of 20 had been used in the COPC selection
process, some compounds, for example, methylene chloride, would not have been seleeted as COPCs.

However, use of a DAF of 1 for screenmg is not expected to significantly affect the results of the risk

assessment because the risks calculated for COPCs selected by a DAF of 1 were minimal.

COPCs for ground water were selected based on the analytical results from unfiltered ground water
samples but data from the two filtered samples collected at the site indicate that turbidity in the samples
may have affected analytical results. Therefore, it is possible that risk estimates based on the unfiitered

ground water samples are overestimated.

Drinking water criteria were used as the basis of screening levels for surface water and residential soil
criteria were use for sediment. This 'assumes that the surface water is used as a drinking source (i.e.,
potential receptors ingest 2 liters of water per day/350 days per year) and potential receptors 'are exposed
to sediment on a daily basis (i.e., 350 days per year). Drinking water criteria are used ‘because surface
water criteria for human health are currently not available. The use of these criteria for screening and risk -
assessment is conservative because it is unlikely that the water in the'creek, drainageways, or marshy
areas would ever be used as a source of drinking water. In addition, exposure to sediments in the
streams and marshy areas of the site is expected to occur on a less frequent basis than is assumed for a

typical residential exposure to soil.
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5.6.4.3 Uncertainty- ASspciafed with the Use of Background

,Aluminu‘m,.aréenic, and manganese ‘in ‘surface soil and aluminum in surface/subsurface soil were
eliminated from the list of COPCé for SWMU 5 because statistical analyses indic.ate that concentrations of
fhese chemicals are within representative basewide background ileve_ls. Omission of these chemicals
from the risk evaluation may underestimate the potential risks for exposure at SWMU 5. However, a high
"level of confidence is associated with the representative basewide -background concentfations.
Numerous background éampleé were “collected during the Crane Background Soil Investigation.
Additionally, the resultant background data we're evaluated for outliers and statistically evaluated using
‘various - testing method’s,,Awhic;h leads to a highrdegrée of confidénce‘ in"the established representative
: :vconcent_rations. Consequently, omission of these metals from the soil risk assessment is unlikely fo result

in an underestimation of site-related chemical risks for SWMU 5.

' Since basewide background data are not available for ground water, surface water, and sediment,
concentratiohs in upgradient samples were used for background“comp'arison by cémparing the maximum
site conCehftr,ation of a constituent with the concentration in the sample from the upgradient location. This.
method of screening inorganic compounds may result in retention of inorQanic compounds as COPCS that
would not have been selected as COPCs based on a more figorous statisti'calvbackgrbund evaluation.

. Therefore, risks for these media may be overestimated. -

5.6.4.4 Uncertainty in the Exposure Assessment

General uncertainties associated with the exposure assessment are discussed in Section 3.3.1.52. A
major- source of uncértainty for SWMU 5 is the assumption of future residential use of the site, especially
with regard to assumed residential exposure to COPCs in surface water and sediment. As stated
. previously, development of the site is unli'kely because of the shallow depth to g'round 'Wa_ter and the
nature of the site. Therefore, the calculated theoretical residential risks for soil,. ground water, surface
water, and sediment do not (epresent,currént site usage and overestimate risks for receptors under

current and anticipated future land use patterns. -

Riské‘fro_m exposure to ground water were based on the assumption that the ground water at the site is
| used as a source 6f domestic drinking water. The residential drinking water scénario is evaluated to be
- conservative. because ground water at the site is not used and ié not expected to be used as a source of
potable water.

3
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Current U.S. EPA guidance (U.S. EPA, 2000) does not provide dermal absorption factors for exposure to

volatiles and most metals (excépt arsenic and cadmium) in soil. Therefore, risks for dermal contact from

soil are not evaluated for volatiles and most metals in this risk assessment. Consequently, risks from

exposure to soil may be underestimated by omitting dermal exposure to volatiles and metals from the

quantitative risk assessment.

5.6.4.5 . Uncertainty in the Toxicity Criteria

Aluminum and/or iron were identified as COPCs for ground water, surface water, and sediment at SWMU
5. There is uncertainty associated with the toxicity criteria used to estimate potential risks for these
‘chemicals. NCEA provisional bes for aluminum and iron, which are based on allowable daily intakes
rather than adverse effect levels, were used to quantify risks from exposure to these constituents. Since
the provisional RfDs are not based on adverse health effects, the risks associated with these chen’iicals
are expected to be overstated. Additionally, risks calculated for iron are based on a RfD of
0.6 mg/kg/day. However, based on U.S. EPA Region 3 guidance received in March 2000, this RfD is not
recommended for the evaluation of childhood expoéures. The nutritional needs of children differ from
adults, and a more appropriate RfD for chiidren.would be 1.1 mg/kg/day. Consequently, risks calculated

for the child resident for exposure to iron may be overestimated by a factor of 1.83 (1.1/0.6).

‘Arsenic was identified as a COPC in ground water.' Although the more restrictive basis for evaluating risk
associated with expoéure to arsenic is to assume it is a carcinogen, carcinogenic effects are notiprimary
health effects expected to be manifested upon exposure to arsenic. The preponderance of scientific
information indicates that humans are capable of metabolizing arsenic to expedite its elimination from the
body. Its elimination from the body obviously mitigates the possibility for arsenic to manifest carcinogenic
effects. Therefore, evaluating arsenic as a noncarcinogen would be more appropriate. Specifically, the
body methylates the arsenic to form monomethyl arsenic and dimethy! arsenic. There is a limited
capacity for the body to metabolize methylated arsenic, but this Iimit is generally reached when the body’s
intake of arsenic approximately exceeds 500 ug/day. The maximum detected concentration of arsenic in
ground water at the site is 1.6 pg/L. Assuming a water ingestion rate of 2 liters per day, exposure to this

concentration corresponds‘to an approximate intake of 3.2 pg/day for exposure to ground water. This

_intake is well within the body’s ability to metabolize arsenic. Although some humans may be more.

f:sensitive to arsenic, in that they are poor methylators, the maximum exposure concentration for the site is
more than an order of magnitude below the normal limit of metabolic saturation and is most likely below
levels that would trigger responses. in sensitive individuals. Note that the maximum concentration of

arsenic is less than the current MCL for arsenic (50 pg/L) and the recently proposed MCL (10 pg/L).
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" 5.6.5 Summary and COncIusions

This section summanzes the results of the human health risk assessment performed for SWMU 5. A brief

summary of the information contained in the human health risk assessment is provided.

SWMU 5 is an inactive site that was used from~1942 to 1972. Undefined amounts of rubbish including
wood, paper, construction material, and industrial wastes were burned at the site in the burn pit area.
Reportedly, no. explosive materials or wastes were burned at the Old Bumn Pit. Residual ash and metal
debris from the burning activities were buried in the gully north of the, burn pit area: This area currently
contains miscellaneous metal debris, rncludlng decomposed drums and other metal objects that- are
partlally buried or exposed. Currently, the burn pit area of the site has been: covered with gravel and is
used as a parking area for delivery trailers. The gully north of the former burn pit area has been

revegetated.

The baseline huvman health risk assessment for SWMU 5 was performed to characterize the potential
risks to likely human receptors under current and future land use. Potential receptors under current land,_
" use are adolescent trespassers Potential ‘receptors under future land use are construction workers

maintenance workers, recreational users, and hypothetical residents (adults -and chrldren) Although
-future land use is likely to be the same as current land use, the potential future receptors were evaluated
in the baseline human health risk -assessment, primarily for decision-making purposes. The evaluation of
'these receptors is based on the assumptlon that, if various site conditions were to change in the future

potential exposure could occur if the site were developed

A ~ Potential risks associated with inhalation exposures are considered to be minimal Inhalation of volatile
emrssrons and fugitive dust was evaluated qualrtatrvely via a comparlson of site data with U.S. EPA generlc
SSLs for transfers from. soil to air. Inhalation exposure was considered to be relatively insignificant because

all detected soil concentrations were. less than the SSLs. In addition, the majonty of the site is vegetated,
thereby reducing the generation of fugitive dust via wind erosion. Inhalatron of volatiles from surface water
and sediment was “considered - to result in insignificant exposures compared to ingestion and dermal
exposures. The inhalation of \)olatiles from ground v'vater that could occur during shOwering, bathing, and
other routine household activities was evaluated for SWMU 5 because one VOC (chloroform) was identified

_ as.a COPC in ground water.

The list of COPCs for SWMU 5 includes the following:
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o Surface soil - 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, tetrachloroethene, trichloroethene,
methylene Chl'oride, vinyl chloride, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
. dibenz(a,h)anthracene, Aroclor 1254, pentachlorophenol, dioxins/furans, antimony, barium, cadmium,

chromium(total), copper, iron;, lead, mercury, silver, and zinc. |

o Surface/subsurface soil - 1,1-dichloroethene, benzene, cis-1,2-dichloroethene, tetrachloroethene,
trichloroethene, méthylehe chloride, * vinyl chloride, benzo(a)anthracene, benzo(a)pyrehe,
benzo(b)fluoranthene, dibenz(a,h)anthracene, 2-methylnaphthalene, na‘phthalene, .dieldrin,rArocIor-
1254, Aroclorb 1_2_60, pentachlorophenol, .dioxins/furans,-- antimony,‘ arsenic, . barium, cadm_ium,

' chrqmium(tdtal), copper, iron, lead, manganese, mercury, nickel, silver, and zinc.

~ e+ Ground water - chloroform, bis(2-ethythexyl) phthalate, dioxins/furans, aluminum, arsenic, iron, and

manganese.

e Surface water - 1,1-dichloroethene, cis-1,2-dichloroethene, trichloroethene, vinyl chloride, aluminum,

" arsenic, iron, and manganese.

Sediment - dioxins/furans, aluminum, antimony, and manganese.

'Ouant'itative estimates of rjdncarcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were
developed for potential human receptors. Minimal risks (i.e., Hls less than uhity and ILCRs within the U.S.
EPA target risk range) were célculated for maintenance wor:kers, adult recreational users, and adolescent
trespassers. Risks greater than U.S. EPA benchmarks were estiméted for construction workérs and
’residentsA (child and adult) under future land usé. The curﬁulativ_e His for future“construdion workers and for
future adult and child residents exceeded unity and the cumulative ILCRs for future residents (adult + child)
exceeded 1 70x1 0, the upper limit of the U.S. EPA target risk range. |

The elevated HI for the construction worker was due io-exposure to antimony in surface/subsurface soil,

primarily by ingestion. The construction worker was assumed to be exposed to the maximum -

concentration of antimony detected in soil (301 mg/kg) because the 95 percent lognormal UCL exceeded
- the maximum concentration. The maximum.concentration occurred in surface soil samble 05SB060002.
This sahp_le also contained the highest concentration of lead detected at the site (16,900 mg/kg)-. Lead-
antimony élloy is used in the ‘manufacture of storage batteries, lead shot, and lead -electrodes, and
_elevated concentra_tidns of antimony and lead in this éample may be the result of the _disbosal of scrab
‘metal and debris that is known to have occurrédét the site. The concentrations of antimony and lead ‘

. were much lower in the other soil samples. Therefore, this sample may represent a hotspot at the site.
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The elevated His for future residents were the result of exposure to antimony and .iron in surface soil and
to-manganese in ground water, primariiy by ingestion. The elevated ILCRs for the future residents were
the result of exposure to dioxins/furans in soil and ground water (mainly by dermal contact) and to vinyl
chloride in surface water. However, significant uncertainties were associated with the risks calculated for
SWMU 5: o

* Risks from exposure to manganese in ground water were based on the maximum detecte'd-
concentration because thé maximum concentration exceeded the 95% UCL. Also, as discussed
»previéu‘ély, the risk estimates are based on analytical res'ult's for unfiltered ground water samples.
Analytical results from the‘_two filtered samples. collected at the site indicate that the presence of

particulate matter in the unfiltered samples may have affected the analytical resuits. .

* There is uncertainty associated with the toxicity criteria used to estimate potential risks for iron. The
NCEA provisional RfD for iron, which is based on allowable daily intakes rather than adverse effect
levels, was.used to quantify risks from exposure to iron. Since the proVisional_Rst are not based on

-adverse health effects, thé risks associated with iron are expected to be overestimated.

¢ Potential receptors were assumed to be exposed to the maximum concentraﬁon of antimony detected
in soil (301 mg/kg) because the 95 percent lognormal UCL excéeded the maximum concentration.
The assumption of exposure to fhe maximum concentration results in an overestimation of risk. The
concentrations of antimbny in the other soil samples were much less than the rha)kimum
concentration (average‘concentration .of antimony in the other samples is approximately 35 mg/kg),
-and antibmony {and Iéad) concentrations at. location 05SB06 may represent a hotspot condition at the
site. '

e -The risks from dermal exposure to dioxins/furans- in -ground water account for abproximately
' 95 percent of the riské from dioxins/furans in ground water. Risks from dermal contact are an order of
magnitude greater than risks from ingestion (Note that risks from ingestion are within U.S. EPA’s
target risk range). Therg is uncertainty in the dermal intakes from ground water Whig:h were estimated

by a U.S. EPA model (U.S. EPA, 2000). ’ ‘

¢ The risks .calculated for Vvinyl chloride are subject to-a number of importént uncertainties that tend to
overestimate potential risks. Vinyl chloride was detected in two of four surface water samples, and
risks were calculated based on exposure to the maximum detected concentration. Field notes ‘

indicate that the water was covered with ice at the time of sampling. Because vinyl chloride is.
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extremely volatile, it is unlikely that the sampled concentrations would be present in surface water
most of the year. Residential risks from surface water are based on the assumption that hypothetical
future residents would be exposed to surface water 350 days a year for 30 years. This assumption
overestimates risks because a human recepto‘r would be exposed to the surface water ar]d sediments

on a less frequent basis than is assumed for a typical residential exposure to soil. Risks for the more

reasonable exposure scenarios (i.e., the adolescent trespasser and the adult recreational user) were.

within U.S. EPA’s target risk range.

» The residential ground water scenario assumes that ground water at the site’ is used as a source of
domestic drinking water. However, because of the shallow depth to ground water and the nature of
the site, it is unlikely that ground water at the site would be used as a source of potable water in-the

future.

Lead was identified as a COPC for surface and surface/subsurface soil at SWMU 5 because maximum
detected concentrations (16,900 mg/kg) exceed the 400 mgkg OSWER soil screening level for
residential land use; The maximum lead concentration was detected in surface soil sample 05SB060002.
As discussed previously, this sample also contains the highest concentration of antimony in soil at the
site. Lead-antimony alloy is commonly used in the manufacture of some lead products, such as storage
_ batteries, and it is likely that the lead (and antimony) concentrations at these locations are attributable to
past disposal practices at the site. The average lead concentration in the other surface soil samples
collected at the site is 220 mg/kg, which is less than the 400 mg/kg screening level. However, the
average concentration of lead in subsurface soil at the site was greater than 1,000 mg/kg. The data
indicate that the soil in the vicinity of sample 05SB060002 may represent a hotspot area at the site.

Exposure to lead was evaluated by the IEUBK Model for future child residents and for workers and adult
* recreational users by the TRW adult lead model. Results of the IEUBK model analysis indicate that child
blood-lead levéls exceeded the level of concern (10 pg/dL) from exposure to lead in surface soil at
SWMU 5. If the hotsbot area were to be removed, the average surface soil would be 220 mg/kg and lead
would not have been selected as a COPC for the site.

Results of the TRW adult lead model indicate that estimated blood-lead levels of the construction worker,
* recreational user, and maintenance worker are less than 10 pg/dL. However, the probability of
construction workers having children with blood-lead levels greater than 10 Hg/dL slightly exceeded U.S.

EPA’s goal of five percent.
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In summary, for SWMU 5, no significant potential health risks for human receptors were determined under
current land use. Under future land use, elevated noncarcinogenic "and/or carcinogenic risks were
“calculated for construction workers from exposure to antimony in soil and for hypothetical future residents
“from exposure to antimony, iron, and lead in soil, to dioxins/furans and manganese in ground Water, and to
~ winyl chloride in surface water. Antimony and lead may repres_ent a hotspot condition at the site and there is
considerable uncertainty associated with the risks calculated for iron, manganese, and vinyl chloride. A

summary of the major contributors to risks at SWMU 5 is provided in Tablei5-23.

5.7 ECOLOGICAL RISK ASSESSMENT

-5.7.1 Site Description

Section 1.0 of this report presents the site background, site layout, and a-general site description. The -
following text discusses the site description as it pertains_ to the ecolog_ioa| habitat at the site. The

" ecological checklist for the site is included in Appendix H.5

SWMU 5 the O!d' Burn Pit, consists of approximately 25 acres located in the alluvial valley of Culpepper
Branch Creek and is surrounded by a natural network of hills. The burn pit has been filled and leveled
'(Engineering Science, 1991). A gully to‘ the north is forested with mixed hardwoods and shrubs. The
walls of the Qully are erOded and have',steeb s-Iopes. This area contains old waste drums and unburned

| debris. This area has an average to good quality stand of mixed hardwoods including sugar maple (Acer
saccharum), white oak (Quercus alba), and yellow poplar (Liriodendron ‘tulipifere)'(NRMP, 1991). Nearby
is Lake Oberlin, .which' has largemouth bass (Micropterus salmoides), bluegill sunfish (Leopomis

-macrochirus), gizzard shad (Dorosoma cepedlanum) golden -shiners (Notemigonus -crysoleucas), and

-gold fish (Carass:us auratus).

Durmg a site visit by TtNUS in October 2001, the drainageway north of the site was observed to be 2to
3 feet wide and less than 1 foot deep. The water flow was slow, and there were some stagnant pools
The sediment was silty with some sand.” No fish were observed in the creek, and the small size of the.
creek would limit the fish population to a few small fish, if fish are present at all.

"~ The Culpepper Branch Creek waterbody segment designatedi state water uses are aduatio life support
and primary. contact. The Furst Creek waterbody segment ,designated state water use is ‘aquatic life
‘support; . the Furst .Creek waterbody segment does not support primary contact. Neither of these
‘ Waterbody segments were assessed as part of the 2004 Indiana integrated Water Quality Monitoring and

Assessment Report to determine if they support-fish‘consumption (IDEM, 2004).

~110110P S 5-57 S CT0 0010



NSWC Crane

RFI Report for SWMUs 4, 5, 9, 10
Revision: 4

Date: July 2005

Section: 5

Page 58 of 103

Bald eagles (as discussed in Section 1.3.7) and ospreys are hot expected to occur at SWMU 5 due to the
absence of preferred foraging habitat (large open waters). Similarly, the Virginia rail and king rail are
found in maréhes ahd mudflats, the Henslow’s sparrow is found in damp fields, and the yellow crowned
night heron is primarily a bird of swamps. These habitats are present at SWMU 5 so the presence of
these species can not be ruled out. The loggerhead shrike prefers open fields with scattered trees, but is
occasionally found in open woodlands. Thus, use of the site by tHe loggerhead shrike would be
occasional at most. The prime timber rattlesnake habitat is forested land on higher dry ridges with a
south or southwestern exposure. SWMU 5 is not located on a high dry ridge, so it is unlikely that the

timber rattlesnake is present at the SWMU.

, Furst Creek discharges off-site to the West Fork of the White River. The Nongame and Endangered
Wildlife Program of the Indiana DNR Division of Fish and Wildlife has reported the occurrence of some
species of special concern in the West Fork White River (IDFW, Annual Report, August 2003). Historic
information indicates that the eastern sand darter (Ammocrypta pellucida), a species of special concern in
Indiana, is present in the West Fork White River. A statewide survey for this species was initiated in 2001
and is currently underway. Additionally, surveys for freshwater mussels are also underway for most of
Indiana’s major drainage basins. A statewide survey for these species was also initiated in 2001 and a
previously unknown reproducing population of Obovaria subrotunda (round hickorynut), a state species 6f
special concern, was located in the West Fork White River drainage (IDFW, August 2003). Note that
other threatened, endangered, or spécial concermn species also may be present in the water bodies just

" off-site of Crane, as well.

-5.7.2 Potential Ecological Receptors and Exposure Pathways

Based on the above description of.the site and potential contaminant migration pathways, ecological
"receptorscould be directly exposed to chemicals in the surface water and surface soil {i.e., plant and soil
invertebrates) and indirectly via the food chain (i.e., through the ingestion of plants and invertebrates).
Figure 5-14 presents the conceptual site model for SWMU 5. Additionally, ecological receptors (i.e.,
‘aguatic invertebrates) could be exposed to chemicals in the surface water and sediment in the stream..
The following assessment endpoints (and surrogate wildlife species where applicable) are selected for

this site:
¢ Soil invertebrates

e Terrestrial vegetation

e Benthic invertebrates
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‘e Fish _
‘¢ Soil invertebrate-eating mammal (short-tailed shrew)
¢ Herbivorous mammal (meadow vole)
o Invertebrate-eating bird (American robin)
- o Herbivorous bird (bobwhite quai) |
e Pisciv_orous mammal (raccoon)

e Piscivorous bird (belted kingfisher)

Although piscivorous' mammals and birds are included as assessment endpoints, the actual exposure to
site chemicals is expected to be low because the creek north of the site is ,unlikely to su‘stain large fish
populations. The measurement endpoints for each of.these assessment endpoints are pres'ented in
Section 3.4. . | . "

573  Sampling I_nvest-iqation and Results

A total of eight surface soil locations, five sediment locations,. and five surfac'e_'wate'r locations. were
‘sampled at the site and are evaluatéd'as' part of the SERA. Figures 5-6 throug'h 5-12 show the positive

results for samples collected at these locations.

Section 5.4 of this report discusses the analytical results and nature and extent of contamination for the
site. In summary, VOCs, SVOCs, pesticides, herbicides, dioxins, and/or inorganic chemicals-are detected
in the soil,_-sediment, and surface vratér. For the surface soil samples,- a statistical comparison between
the site data set and the background data set was. conducted to determine if anyof the inorganic
‘chemicals in the site samples are detected below background levels (see Section 5.4). Also.,‘ surface

water and sedlment station 05SW/SDO1 was an- upgradient location. Therefore, the chemical -
' concentrations in this sample are assumed to represent concentrations in the surface water and sediment
that are not related to activities at SWMU 5. As 'such tne i-norganic chemical concentrations -in'th'e.
remaining surface water and sediment’ samples from SWMU 5 are compared to this upgradlent sample
. for the selectlon of COPCs If morganlc chemlcal concentratrons are higher at the upgradient sample

E than the maximum concentration of downgradient samples, the cnemical is eliminated as a COPC.

574 _Ecoloqical Screening

“This section contams the ecological risk screemng evaluation that is conducted for the chemicals .

detected in the surface soil, sediment, and surface water samples The general methodologres used for
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- the exposure assessment and risk characterization are presented in Section 3.4 of this report. The

EDQLs used for the screening are presented in Tables 3-14 and 3-15.
57.41  Surface Soil ™

Table 5-24 is the screening table for plants invertebratesa and terrestrial wildlife_exposed to chemicals
detected in the surface soil samples In addition to summary statistics (e g. frequency of detection), the
table also mcludes the results of the comparison to the representatlve soil background and anthropogenic
values for morgamcs which are used to select COPCs Twenty-four dioxins (mcludlng total dioxin
groups), eight VOCs, 18 SVOCs, one pesticide, one PCB, two herbicides, and 20 morgamc chemicals.

were detected in the surface soil samples.

~All .24 dioxins except 1,2,3,7,8,9-HXCDF and total PECDF exceeded Region 5 screening levels.
Additionally, cis-1,2-dichloroethene, bis(2-ethylhexyl) phthalate, naphthalene, - antimony, barium,

~ cadmium, chromium, copper, iron, lead, mercury, silver, tin, and zinc Were initially selected as COPCs

because the maXImum concentrations exceeded the surface soil Region 5 screening levels and the site
concentratlons were statlstlcally greater than.the background concentrations (for inorganics. only). The
highest EEQs are. from several of the dioxin compounds and lnorganlc chemicals, including cadmium and

lead.
57.42  Sediment

Table 5-25 is the screening table for aquatic receptors and piscivorous wildlife exposed to chemicals
detected in the sediment. In addition to summary statistics (e.g., frequency of detection), the table also. -
“includes the resuits of the comparison to the upgradient sample, 04SD0100086, WhICh is considered a
representatlve sediment background and anthropogenrc sample. Nineteen dioxins (including total dioxin
“groups), three VOCs, 13 SVOCs, one PCB, two herbicides, and 18 morganlc chemicals were detected lnb

- the sediment samples.

Five Iinorganic chemicals"including aluminum, antimony, barium, manganese, and vanadium were initially
selected as COPCs because no sediment Region 5 ‘screening levels are available for these chemicals
‘and the maximum downgradient concentration exceeded that of 05SD010006. | Seventeen dioxins,
2- methylnaphthalene dibenzo(a h)anthracene, cis- 1A2 dic'hloroethene trichloroethene, Aroclor 1260,
- cadmium, copper lead, and zinc were initially selected as COPCs because the: maxumum concentratrons :

exceeded the sedlment COPC screening level, many dloxms had EEQs greater than 100.
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5.7.4.3 = Surface Water

Table 5-26 is the surface Awat'er screening table for aquatic receptors and piscivorous wildlife. In addition
to summary statistics (e.g., frequency of detection), the table also includes a comparison to the
upgradient sample, 05SW0101, which is considered a representative surface water background and
~anthropogenic sample. . One dioxin, five VOCs, one SVOC, 11 inorganic chemicals (unfiltered surface .

-water), and 10 filtered inorganic chemicals were detected in the surface water samples.

Cis-1,2-dichloroethene, aluminum, ifon, and manganese are initially selected as COPCs because no.
surface water' COPC. screening levels are available for these chemicals and their- maximum detected
concentratlons were greater than the downgradient concentration at 05SW0101 (for inorganics only)
Total PECDD, trichloroethene and vinyl chloride are |n|t|ally selected as COPCs because the maximum

_concentrations exceeded the surface water Region 5 screening level with EEQs of 33.8, 1.60, and 9.24.

5.7.5 Scientific/Management Decision Point

The SERA includes the estimation of exposure levels and screening for ecological risks. The SERA is
concluded by a Smentnhc/Management Decision Point (SMDP) at WhICh point one- of the following
deC|S|ons is made (DON, 1999):

: (1) Adequate mformatlon exists to conclude that ecologlcal threats at a snte are negllglble no further

evaluatlons of ecologlcal risks are necessary.

(2) Adequate information exists and there is a potential for adverse ecological effects.- In'this case, the

decision can be to either conduct an interim. cleanup ('if cost-effective to do _so) or continue to Step 3.

Included in the deC|S|ons llsted above is an evaluation of the adequacy of the avallable |nformat|on on’

which the decisions are based Ouestlons are answered durlng this evaluatlon mclude the followmg
e Were adequate numbers of samples collected in the approprlate locations?
. Were the samples analyzed for the appropriate parameters and was the data of suff|C|ent quality for

use in a risk assessment?

This section of the ERA describes whether or not the collected data are adequate for making ecological
‘risk decisions for SWMU 5. ‘Section 5.4 of this report contains discussion of the nature and extent of
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contamination at SWMU 5, and Figures 1-8 and 1-9 show the site topography and site photographs,

respectively.

The Old Burn Pit (SWMU 5) is an inactive site that was used from 1942 to 1972. The old burn pit site is
located in the northwestern corner of the NSWC Crane. The site occupies approximately 25 acres and is
bounded on the wést by Highway 331, on the south by the gravel lot south of the burn pit, and on the east
by the power line running along a ridge north of Lake Oberline. Undefined amounts of rubbish including '-
wood, paper, construction material, and industrial wastes were burned at the site in the burn pit area.
Reportedly, no explosive materials or wastes were burned at the Old Burn Pit. Residual ash and metal
debris from the burning activities were buried in the g'uIIy north of the burn pit area. This area currently
contains miscellaneous metal debris, including decomposed drums and other metal objects, which are
partially buried or exposed. Currently, the burn pit area of the site has been covered with gravel and is
used as a parking area for delivery trailers. The gully north of the forrher burn pit area has been -

revegetated.

5.7.5.1 Surface Soil _

A total of eight sﬁrface soil samples were collected at SWMU 5. All eight surface soil samples were
analyzed for Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pesticides, Appendix IX' PCBé,
Appendix IX herbicides, Appendix IX dioxins/furans, TAL metals (plUs tin), and cyanide. Additionally, one
surface soil sample was analyzed for CEC (05SB040002), pH (05SB060002), and TOC (05SB040002).
Table 5-2 presents the summary of positive surface soil analytical results and Table 5-24 is the ecological x
risk screening table for surface soils. Seventeen individual dioxins, seven total dioxins, eight VOCs, 18
SVOCs, oné pesticide, one PCB, two herbicides, and 20 inorganics were detected in surface soils
samples. Of these, 16 individual dioxins and six total dioxins, one VOC, two SVOCs, and 11 inorganics
were ‘initially selected as COPCs because their maximum detected concentrations exceeded EDQLs.'
Iron was initially selected as a COPC becalise an EDQL was not available for comparison. COPCs
_considered bicaccumulative (U.S. EPA, 2000) were initially selected for food-chain modeling and are

_ presented in Table 5-27.

Dioxins were encountered at a high frequency at the site. However, maximum concentrations were
detected primarily-in sample 05SB06. Maximum EEQs for the dioxins initially selected as COPCs ranged
from 1.4 to 25,377. Sample location 05SBO6 also has high detections of other constituents and is located
in an area where it is known dumping of burned materials occurred. One VOC, cis-1,2-dichloroethene,
was detected in two of the eight surface soils samples collected at SWMU 5. Its maximum concentration

was also detected in sample 05SB06 with an EEQ of 3.57. Overall, VOCs were detected less fréquently

Y
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“than other constituents at SWMU 5 and at low concentrations. Bis(2-ethylhexyl)phthalate was detected in
two of eight samplee collected with a maximum EEQ of 3.7 in sample 05SB05. The only other detection
“of-bis(2- ethylhexyl)phthalate was located in sample 05SB06. These two samples are located in an area
-where dumping has’ occurred. For this reason, and because it was not detected in samples collected in
~ other areas of SWMU 5, bis(2-ethylhexyl)phthalate contamination is believed to be sufficiently bounded.
Naphthalene was detected in five of eight samples collected at SWMU 5 with a maximum EEQ of .1 .01 iﬁ
.sample 05SB06. Naphthalene concentrations eXceeded the EDQL enly in this one Samble: Detections of
naphthalene were found in samples collected from the former burn pit' area and in samples 058B05 and
K OSSBOG, areas where dumping of the burned materials occurred but not in outside samples, including
05SB04, 05SB07, and 05SB08. PAHs. are typical by-products of incomplete combustion and it is

L reasonable to find these constituents at the locations where they were detected. Consequently, these

organlc chemicals are likely to be site-related constituents and are further evaluated in Step 3a of the‘
BERA.

-Antimony, barium, cadmium, chromium, copper, lead, mercury, silver, tin, and zinc were initially selected_
as COPCs because their maximum concentrations exceeded background cencentrations and the EDQLs.
Maximum EEQs for these inorganics ranged from 1.9 (silver) to 314,536 (lead) (see Table 5-24). An EEQ
f_or iron is not available as an EDQL does not exi_st.' Similar to other det_ected constituerﬁe, the majority of
these chemicals have maximum concentratien's in sampie 05SB06. Becauee the surface soil samples
are well distributed in the burn pit area, and because potential ecologlcal risks exist, these metals in
surface sonls at SWMU 5 are further evaluated in Step 3a of the BERA.

5752  SedimentStrface Water
Sediment

A total of four site-related sediment samples were collected at SWMU 5. All four sediment eam'pleé were

analyzed for Appendlx IX VOCs, Appendix IX SVOCs Appendix 1X pesticides, Appendlx IX PCBs,
| Appendix IX herb|_c:|des, Appendix IX dioxin/furans, TAL metals (plus tin), cyanide, and TOC. Sample
- 05SD010006 (deeignate'd as the upgradient sediment sample) was analyzed for the same parameters:

Teble 5-10 preeents the summary of the positive sediment results and Table 5-25 is the ecological risk

screening table for s’edimen.t. Seventeen individual dioxins, two ‘total dioxins, three VOCs, 13 SVOCs,

one PCB, two herbicides, and 18 inorganics were detected in sediment s'amples. Of these, 15 individual

dioxins, two total dioxjn_s, two VOCs, two SVOCs, one PCB, and nine:inorganics were initially selected as

COPCs because their. maximum detected concentrations exceeded EDQLs. Only five of these

inorganics, including aluminum, antimony, barium, manganese, and vanadium, were initially selected as
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COPCs because an EDQL was not available for these chemicals. COPCs considered bioa_ccumulative

(U.S. EPA, 2000) were retained for food-chain modeling and are presented in Table 5-27.

The dioxins were detected at a high frequency in site samples with maximum detections primarily at
sample location 05SD02. However, dioxins were detected in .almost all samples at concentrations
exceeding corresponding EDQLs. EEQs for the dioxins ranged from 1.12 to 17,287. Dioxins were
detected in other media as well. As noted in Section 5.4.5, dioxin/furan compounds are often found in
environmental media as a result of ‘natural (e.g., forest fires) and anthropogenic activities (i.e., as by-
products of various combustion and chemical processes). However, it was determined that the -

. concentrations detected in these sediment samples are likely to be attributable to burning at SWMU 5.
Cis-1,2-dichloroethene and trichloroethene were each detected in oné of four sediment samples.
Detections for both were observed in sample 05SD020006 with EEQs of 4.8 and 3.9, respectively. As
indicated in Section 5.4.5, the surface water sample from this location contained a high level of’
suspended solids and is located - downgradient of a -surface ’soil sarhple that contained
cis-1,2-dichloroethene and trichloroethene at concentrations in excess of 2,000 ug/kg. Because dioxins
and chlorinated VOCs are likely related to past site activities and are present in high concentrations (i.e.,
EEQ exceedances of 1.0), they will be further evaluated in Step 3a of the BERA.

Of the SVOCs detected in sediment samples, 2-methylnaphthalene and dibenzo(a,h)anthracene were
initially selected as COPCs. 2-Methylnaphthalene and dibenzo(a,h)anthracene were both detected in one
of the four samples collected with EEQs of 1.19 and 2.6, respectively. These PAHs, as well as most
PAHs that were detected, had maximljm concentrations at sample location 05SD05. As shown in Figure
5-12, the upgradient sample location 05SD01 contained concentrations of PAHs that -were higher than
site samples. The PAHSs detected in the upgradient location are one order of magnitude larger than those
detected in the four sediment samples collected from within or downgradient of SWMU 5. The source of
PAHs at this upgradient location is not known but may be the result of roadway runoff as PAHs are a
component of vehicular exhaust and asphalt.. Additionally, PAHs may have been transported (in the'form
or ashes or dust) and deposited via wind. Aroclor-1260 was the only PC.B detected in SWMU 5 sediment
samples. . PCBs were also detected in surface soil locations 05SB05 and 05SB06 at similar

concentrations. The presence of Aroclors in sediment is likely the result of past site disposal activities.

Nine metals were initially selected as COPCs in SWMU 5 sediment samples. Metals were detected
frequently at the site with maximum concentrations primerily at sample location 05SD05. As shown in’
Figure 5-12, the concentrations of metals detected in the sediment across the SWMU ar\e similar (i.e.,
. within one order of magnitude, including upgradient cohcentrations), indicating no clear pattern of

‘contamination. Also, most of these metals were detected in all other media samples at SWMU 5.
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. Surface Water

A total of four site related surface water samples were collected at SWMU 5. All four surface water -
samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pestucndes Appendix IX
PCBs, Appendix IX herbimdes Appendix 1X dioxin/furans, total and dissolved TAL metals (plus tin),
cyanide, hardness, and total suspended solids. Additionally, sample 05SW0101 was selected to
represent the SWMU 5 upgradient surface water sample and it was analyzed for the same parameters.

Table 5-8 presents a summary of the positive surface water analytical results and Table. 5- 26 |s the

o ecological risk screening for surface water. One dioxin, five VOCs, one SVOC, 11 unfiltered inorganics, .

-and 10Vfiltered inorganics. -Of these, three VOCs; three unfiltered inorganics, and two filtered inorganics
‘were initially selected as COPCs. Trichloroethene and vinyl chloride were initially selected as COPCs
because their maximum detected concentrations exceeded EDQLs. Cis-1,2-dichloroethene, iren, and
manganese were initially selected as COPCs because EDQLs were not available. No COPCs are
considered bioaccumulative (U.S. EPA, 2000) and so there are no surface water COPCS for food chain -
modeling. ' ' - -

VOCs are not typically iound in surface water samples due to their volaiility. At the time the sample was
collected the surface’ water was iced over. VOCs would have been prevented from volatilization by the
ice. As mentioned in Section 5.4.4, VOCs would probably be diluted or would evaporate; however,
éample 05SW0201. did have a high level of suspended solids (52 mg/L), indicating that perhaps these
levels are a result of VOC contamination in sediment. However, it is possible that a seep containing
VOCs is discharging into the surface water and for this reason, VOCs will be further evaluated in Step-3a
of the BERA. - | |

Maximum detected concentrations of the inoi’ganics were found in a variety of the samples collected
indicating no clear pattern of metals contamination. However, because no EDQLs were- available for
comparison, concentrations of aluminum, iron, and manganese will be further evaluated agalnst available

alternate toxicity information.

~ 5.7.5.3 Su'mmary

In summary, a SERA was performed for SWMU 5. Based on the results of the collected data, adequate :
information exists to determine that potential risks are possible to receptors from exposure to the selected

- COPCs. Also, the samples were placed in areas where the contamination, if present, should be detected.
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Therefore, the SERA is advancmg to the Step 3a of the BERA the refinement of the site-related
COPCs. '

576 Step 3a Refinement

Subsequent to the initial screening, other factors are considered to further refine COPCs. These factors
-include food chain modeling, habitat quality, aree use factors, toxicological evaluation of COPCs,
-frequency of detection,-_ background concentretions, and comparisons of COPCs to “alternate
benchmarks/toxicity (U.S. EPA, 1997; and 2001; Navy, 199‘9)._ Section 3.4.4 presents the methodologies

used to further evaluate risks to ecological receptors in Step 3a.

Food chain modeling_ is conducted to investigate potential risks to representative receptors from ingested

doses of COPCs that are known to bioaccumulate or biomatgnify. The methods used to model the doses .
that representative receptors could receive, as well as the selection of TRVs and the calculation sheets
for the food chain model, are described and presented in Section 3.44.2 and ‘Appendix ‘H. The
assessment endpoints associated with food chain-modeling are the protection of ecological receptors
~ from ad\/erse effects of COPCs on growth, survival, and reproduction. The associated measurement
endpoints are doses of COPCs assocrated with adverse effects on growth, survrval and reproductron of

these receptor groups

' ‘Concentratlons of COPCs are compared to alternate (usually less conservative) benchmarks in Step 3a
of this. assessment. These alternate benchmarks are presented in Tables 5-28 (surface soil), 5-29
" (sediment) and 5-30 (surface water) along with the Step 3a evaluatron

5.7.6.1 Risks to Terrestrial Plants, Terrestrial and Sediment Invertebrates

Potentral risks to terrestrral plants, terrestrial and aquatic mvertebrates and fish from exposure to COPCs
_were evaluated using the methodologies described in Section 3.4.4. The followmg subsections discuss
whether the chemicals initially selected as COPCs should be retarned for further evaluation of risks to soil

invertebrates and terrestrial vegetation (Section 5.7.6.1.1) and benthic invertebrates (Section 5.7.6.1.2).

5.7.6.1.1 Terrestrial Plants and Invertebrates — Surface Soil Risk
Risks to terrestrial plants and invertebrates resulting from exposure to the COPCs in surface soil are

’.evaluated using the methodologies described in Section 3.4.4. Table 5-28 presents a summary of some

of the common alternate benchmarks available for surface soit COPCs, along with a summary-of the Step
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‘3a evaluation. The toxicological basis of the alternate benchmarks is presented below.v As presented in
Table 5-24, several chemicals were detected at concentrations eXceeding screening levels (or screening
levels were not available) but ‘were eliminated as COPCs because they were not detected at
coneentrations greater than backgrouné concentratione. For soil, these chemicals included el'uminum,
arsenic, cobelt, Amanganese, nickel, and vanadium. Therefore, risks to these chemicals were not
evaluated in the ERA, however, any risks would be within background risks'and not related to -site

-activities.

Ae -discussed below, the majority of eIeVated concentrations of metals were found in the northern area of
. the SWMU. Various metal debris pilee are located throughout the area (and the steep drop-off into the
main gﬁlly)' the waste piles include rusted drums, metal shavings and other pieces of metal. Most of the
maximum detected concentrations of metals at the. SWMU were found in sample 0588060002 WhICh.
‘was described in‘the field log sheets (Appendix B) as having metal shavings. Because some.of the metal
shavings were likely inadvertently analyzed along with soil sample, it is not known what percentage of the
fneta|s‘ in the sampl_e was. actually in the soil versue the percentage attributable to the metals shavings.

The importance of this is that metal shavings are likely not very bioavailable.

Because metal debris is scattered throughoutA the northern portion of the SWMU, the contarination in the
soil cannot be bounded b‘y'soil samples. Metals eoncéntratiohs in a soil sample are reflective of a
>particular sample location (i.e. near metal debris) or the presence of small pieces of metals in the sample.
Therefore, two samples relatively close in proximity could have large dlfferences in metals concentrations, A

if one sample contained metal fragments and the other did not.

"As depicted in the site photographs (Figure 1-9), the site in the area of the metal debris is heavily -
vegetaied SO tﬁ‘e‘m_etals do not appear to be significantly impacting the plant community in this area.
~ However, the available information alone can not be used to determine whether there_ are subtle effects to
the plants. The following paragraphs present the Step 3a evaluation for.evaluating risks to pIanis and. '

invertebrates.
Dioxins

Many - dioxins “were - initially selected as COPCs because the maximum detected sur_face soil
’concehtrati_on's exceeded Region 5 screening levels. However, the EDQLs are based on risks to wildlife .
(i.e., the masked shrew) and not risks to invertebrates and plants; therefore alternate toxicological data

was used to further evaluate risks to plants and soil invertebrates.’
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One study reported in the literature demonstrated that two species of earthworms showed no adverse
effects when exposed for 85 days to soil containing levels of 5 mg/kg of 2,3,7,8-TCDD, but both species
died at 10 mg/kg (Eisler, 1986). The reason dioxins ére not harmful to invertebrates at dioxin levels
considered “high”, is that many, if not all, invertebrates lack the aryl hydrocarbon (Ah) receptor, or a
comparably sensitive receptor for dioxins.  For example, in USEPA (1993), it is noted that the Ah
receptor has not been detected in plants or nine species of invertebrates, representing eight classes of
four phyla. The document further notes that aquatic invertebrates are much less sensitive to TCDD than
fish, this is perhaps due to the absence of the’Ah receptor, or a comparably sensitive receptor for dioxins
USEPA (1993). The Ah receptor is important because the dioxins need to bind to the receptor in order to
cause toxicity. Van den Berg, (1998) states that “At this time, development of TEFs for invertebrates is
not recommended because there is limited evidence for ligand activation of Ah receptor or for TCDD-like
' ~ toxicity in invertebrates.” For this reason, the potential for risks to invertebrates from dioxins in the soil
are unlikely. Also, because the Ah receptor has not been detected in plants, it is not likely plants at
SWMU 5 will be impacted by the detected levels of dioxins in the soil. Therefore, risks to plants and
'ihvertebraies from dioxins in the soil are acceptable so dioxins are not retained as COPCs for risks to
these receptors. However, beéause dioxins are bioaccumulative chemicals, risks to wildlife from dioxins
are evaluated in Section 5.7.6.2 of 'this ERA.

Cis-1,2-dichloroethene

Cis-1,2—dichloroeihene was initiélly selected as a COPC because the maximum detected surface soil ’
concentration of 2.8 mg/kg in sample 05SB060002 exceeded the Region 5 scfeening level (0.78 mg/kg).
The EDQL is based on risks to wildlife (i.e., the maskedshrew) and not risks to invertebrates and plants;
however, no alternate benchmarks are available so other Step 3a factors are used to further evaluate .

risks to plants and soil invertebrates.

Sample 055B060002 was located near the middle of the site; however the location is not well bounded.
Cis-1,2-dichloroethene was detected in two of the eight samples collected and the only other detection of
this parameter (sample 055B080102 - 0.008 mg/kg), was less than the EDQL. VOCs are typically not
detected in surface soil because they are volatile, but cis-1,2-dichloroethene was likely detected because
the soil samples were collected in the winter, when volatilization is low. However, because there are very
few receptors in the soil in winter, and because VOCs are not expected to be detected in the surface soil
during the warmer months when receptors would be present and/or active, it is unlikely that
cis-1,2-dichloroethene in the soil is adversely impacting plants or invertebrates. Therefore, risks to plants
and soil invertebrates from cis-1,2-dichloroethene are acceptable so cis-1,2-dichloroethene is not retained

as a COPC for risks to these receptors.
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Bis(2-ethylhexyl) phthalate

Bis(2-ethylhexyl) phthelate was initially selected as a COPC because the maximum detected surface soil

concentration of 3.4 mg/kg at location 05SB05 exceeded the Region 5 screening level (0. 93 mg/kg).

"However, the EDQL is based ‘on risks to wildlife (i.e., the masked shrew) and not risks to invertebrates

.and plants therefore, alternate benchmarks/toxmrty rnformatron were used to further evaluate risks to

plants and soil mvertebrates

. ORNL Plant — 100 mg/kg (Efroymson et al., 1997b)

The bls(2 ethylhexyl) phthalate ORNL benchmark for plants is based on an effect concentratlon (EC)50

- value of 134 mg/kg based on effects on the growth of lettuce from seedllng to 14 days in foam soils.

' Even though the ORNL benchmark is based on an EC50 value, the maximum detected concentration is

much lower than the ORNL plant benchmark so impacts to plants are not expected, Therefore, risks to

“plants from bis (2-ethylhexyl) phthalate are acceptable bis(2-ethylhexyl) phthalate is not retained as a
COPC for risks to plants

No benchmarks are. available for bis(2-ethylhexyl) phthalate to evaluate fisks to earthworms; therefore,
the ORNL earthworm benchmark for dimethyiphthalate (200 mg/kg) was used because the toxicity of

these'tw_o Vphthalates is anticipated to be generally’ similar in magnitude. The ORNL earthworm

" benchmark for dimethylphthalate was developed based on survival of adults of four earthworm species.

After 14 days, a three-fold difference in sensitivity of the earthworms was observed. An lethal
concentration (LC)50 value ef'1 064.mg/kg was the lowest toxic concentration of the three reported. The
ORNL earthworm value of 200 mg/kg for dimethylphthalate was obtained by d|V|d|ng ‘the LCSO' E
(1,064 mg/kg) by a safety factor 5 (Efroymson et al, 1997). Although there are uncertainties in

- comparing the maxirnum, di-n-butylphthalate concentration to toxrcrty mformatlon available for

di'methylphthalate,' the maximum di-n-butylphthalate concentration is much less than the ORNL

. earthworm benchmark for dimethylphthalate and impacts to invertebrates are not likely. The maximum

- detected concentration is less than the ORNL earthworm benchrnark di-n-butylphthalate so risks to

earthworms from bis (2-ethylhexyl) phthalate are acceptable; bis (2- ethylhexyl) phthalate is not retalned
as a COPC for risks to earthworms.
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Naphthalene

-Naphthalene was initially selected as a COPC because the maximum detected surface soil concentration
in sample 05SB060002 (0.1 mg/kg) was slightly above the Region 5 sdreening fevel (0.1 mg/kg), with an
EEQ of 1.006. Surface soil concentrations for all other samples were less than the screening level. The

.EDQL is based on risks to wildlife (i.e., the masked shre\);/) and not risks to plants and invertebrates;
therefore, the maximum concentration was compared to the following alternate benchmark to evaluate

risks to plants and invertebrates.
"« Canadian SQG - 0.6 mg/kg (EC, 1999¢)

The Canadian SQG for naphthalene of 0.6 mg/kg is based on an Effects Concentration 25 (EC25) for
lettuce (3 mg/kg) divided by an uncertainty. factor of 5 to approximate a no _effects concentration. This
method was used because only three studies were identified io evaluate risks from naphthalene; two
were for plants and one was for invertebrates. The EC25 of 3 mg/kg was the lowest value of the three
studies. The maximum concentration is less than the SQG; therefore, risks to plants and invertebrates
from naphthalene are acceptable. Naphthalene is not retained as a COPC for risks ) plants and-
in\/enebrates. A A

i

~ Antimony

JAntimony was initially selected as a COPC because the maximum detected soil concentration at location
055B06 (301 mg/kg) exceeded the Region 5 screening fevel of 0.1423 mg/kg and was greater than
background concentrations. However, the EDQL is based on risks to wildlife (i.e., the masked shrew) and
‘not risks to plants and invertebrates. Therefore, the maximum antimony concentration was compared to

the following alternate benchmarks to evaluate risks to plants and invertebrates:

o Eco-SSL for soil invertebrates -'78 mg/kg (U.S. EPA, 2003c)
~« ORNL Plant — 5 mg/kg (Efroymson et al., 1997b)

The Eco-SSL for soil invertebrates is the geometric mean of the EC20 values reported for each of three
test species (i.e., En-chytraeid, Springtail, and Earthworm) exposed under similar conditions. The
maximum detected concentration of antimony at SWMU 5 is greater than the Eco-SSL for soil
invertebrates; however, antimony concentrations reported for other surface soil locations sampled did not
exceed the Eco-SSL. As discussed above, 'metal shavings were observed in the surface soil sample

collected at 05SB06 which likely contributed to the elevated detection of antimony in the sample,
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_especially because the detected concentration in this sample ‘was rnuch greater than the next greatest
detected concentration (76.1 mg/kg). Because the bioavailability of antimony in the soil at 05SB06 is not
known, and because the detected concentration at this location exceeded the Eco-SSL for invertebrates,

risks to invertebrates are possible.

An Eco-SSL for plants is not available; however there is an ORNL piant A\A/alue. The ORNL plant value of
5 mg/kg is based on a report of unspecified toxic effects on plants grown in a surface soil with the addition
of 5 mg/kg antimony. Antimony concentrations were greater than the ORNL plant value in six of the eight’
samples collected indicating risks t6 plants are possible, although based on the heavy vegetation at the
site, antimony does ndt appear to be significantly impacting the plant community in this area.

In summary, risks to plants and invertebrates-from antimony in the surface soil are possible because
~ detected concentrations were greater that be’nchmarks for. plants and invertebrates. Therefore, risks to
plants and mvertebrates are unacceptable antimony is retained as a COPC for further evaluatlon for

these receptors

Barium

Barium was initially selected as a COP_C because the rnaximum detected soil concentration at location
. 055B06 (2,020 mg/kg) exceeded the COPC screening level of 1.04 mg/kg and was greater than
background concentrations. However, the EDQL is based on risks to wildlife (i.e., the masked shrew) and
‘not risks to terrestrial invertebrates and plants. Therefore; the maximum barium-concentration was

chpared to the following alternate benchmarks to further evaluate risks to plants and invertebrates:

U.Sl.fEi.?A Eco-SSL for soil invertebrates — 330 mg/kg (U.S. EPA, 2003b)
ORNL Plant — 500 mg/kg (Efroymson at al., 1997b)

The U.S:..EPA Eco-SSL of 330 mg/kg for soil invertebrates was :develop_ed after a review of over 152
" . téchnical stiidies. Of these, three studies were accepted for inclusion in the development‘:of the Eco-SSL.
: based on a ranking that followed U.S. EPA Study Acceptance Criteria. The Eco-SSL is thev geometric. .

- mean of the EC20 values (based on reproduction) reported for each of three test species under three
'separate test conditlons of pH (U.S. EPA, 2003b). Barium concentrations exceeded .the Eco-SSL for soil
mvertebrates in three samples and.the barium concentratlon at location 05SB05 (328 mg/kg) was just
slightly less than the Eco- SSL As discussed above, metal shavmgs were observed in the surface soil
sample collected at 05SB06 ‘which likely contributed to the elevated detection of barium in the sample

‘ especnally because the detected concentration in thls sample was much greater than-the next greatest
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detected concentration (938 mg/kg). Because the bioavailability of barium in the soil at 05SB06 is not
known, and because the detected concentration at this location, and several other Iocations_exceeded the

Eco SSL for invertebrates, risks to invertebrates are possible.

An Eco-SSL for plants was not generated because only one study was found that met the necessary
eyaluaticn criteria (U.S. EPA, 2003b). The studyrwas the sarne study referenced in Efroymson et al.,
.(1997b), but the Eco SSL document reported a maximum acceptable toxicant concentration (MATC) of
1,414 mg/kg for growth of bush beans. The ORNL plant benchmark is based on a study that found a
38% reduction in shoot growth of barley 14 days after the addltlon of 500 mg/kg barium, which was the
lowest concentration tested (Efroymson et al, 1997b) In_another study cited in’ Efroymson et al,
(1997b), shoot growth of bush beans was reduced 30% after 14 days by the. addition of 2,000. ppm
barium, but was not reduced at the next Iowest level tested, 1 OOO ppm. Therefore, the 500 mg/kg .
benchmark for.plants may be conservative for evaluating risks to other.plants, even though it caused a -
.38% reduction in-shoot growth .of barley. -Ba‘rium concentrations were greater than the ORNL plant
benchmark in two samples collected at SWMU 5 (05SB060002 and OSSBO?OOOZ) indicating risks to
plants are possible, although based on the heavy vegetation at the site, barium does not appear to be
significantly impacting the plant community in this area. | .

In summary, nsks to plants and invertebrates from: barium in the surface soil are possible because
; detected concentrations were greater than benchmarks for pIants and invertebrates. Therefore, risks to
plants and invertebrates are unacceptable, barium is retained as a COPC for further evaluation for these

receptors.

Cadmium

Cadmium was initially selected as a COPC because the maxrmum detected soil concentration in sample
05SB060002 (31.1 mg/kg) exceeded the Region 5 screenlng levet of 0.00222 mg/kg and was greater
~ than background concentrations. ,However, the EDQL is based on risks to wildlife (i.e., the masked
‘ shrew) and not risks to.plants and invertebrates. Consequently the maximum cadmium concentration

was compared to the U.S. EPA Eco-SSLs to further-evaluate risks to plants and soil invertebrates:

- e US.EPA Eco-SSL for soil invertebrates — 140 mg/kg (U.S. EPA, 2003a)
" e U.S.EPA Eco-SSL for plants —_32 mg/kg (U.S. EPA, 2003a)

The U.S. EPA Eco- SSL for soil invertebrates of 140-mg/kg was developed after a review of over 239

technlcal studies. Of these, 10 studies were accepted for inclusion in the development of the Eco-SSL.
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The Eco-SSL is the geometrrc mean of the MATC or. EClO values (based on growth, population, or
reproductlon) reported for each of three test speC|es evaluated tinder six separate test conditions of pH
(U.S. EPA 2003a). The U.S. EPA Eco-SSL for plants (32 mg/kg) was developed after a review of over
716 technical studies. Of these, 14 studles were acoepted for inclusion in the development of the Eco-
SSL. The Eco-SSL is the geometric mean of the MATC (based on growth) reported for 14 test species
under six separate test conditions of pH and percent organic matter (U.S. EPA, 2003a). The maximum
cadmium detection is less than the Eco-SSLs for plants and soil invertebrates.” Therefore, risks to plants
and in\rertebrates from cadmium are acceptable and cadmium is nrot retained as a COPC for risks to
these re'ceptors.A However, because cadmium is a bioaccumulative chemical, risks to wildlife from

cadmium are. evaluated in Section 5.7.6.2 of this ERA.

_Chromium

Chromium was initlally selected as a COPC beoause the maximum detected soil concentration
(112 mg/kg) in sample 05SB060002 exceeded the Region 5 screening level of 0.4 mg/kg and was greater
than background concentrations. However, even though the EDQL is based on risks to invertebrates, the

following alternate benchmark:was used to further evaluate risks to plants and soil invertebrates:
e Canadian SQG - 64 mg/kg (EC, 1999f)

| ‘As presented in the supponing document for the Canadian-SQG for ohromium (EC, 1999f), the Canadian
guideline for total chromiom (64 mg/kg) is the geometric mean of the threshold effects concentration”
(TEC) of 78 mg/kg for risks to plants and invertebrates and the nutrient and energy cycling check value
(NECC) of 52 mg/kg. The TEC is the 6™ of 22 data points associated with the no observable effects and
observable effects data for plants and mvertebrates and corresponds to the average radish germination’

‘EC25." As can be seen in the supporting document, no effects concentratlons for earthworms (235 mg/kg
to ‘900 mg/kg) were greater than the no effects concentrations for plants (10 mg/kg to. 230 mg/kg)
lndicating invertebrates are less sensitive to total chromium than plants. The maximum detected
concentration is less than the NOECs reported for invertebrates indicating invertebrates are likely not

" being adversely impacted from surface soil_ chromium concentrations. For this reason, risks- to

“invertebrates are acceptable and chromium is not retajned as a COPC for risks to invertebrates. -
The maximum concentration of chromium at SWMU 5 is greater than the SQG, which is based on effects

to plants; no other samples had detected concentrations of chromium that were greater than the SQG.

~ Because chromium was detected at a concentration in one sample that exceeded the SQG, risks to
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plants. are possible. Hewever, based on the heavy vegetation at-the site, chromium does not appear to

be significantly impacting the plant community in this area.

In summary, risks to plants from chromium in the surface soil are possible because detected
concentrations were greater than. benchfnarks for plants; the detected concentrations are less than
NOECs for invertebrates. Therefore, risks to plants are unacceptable; chromium is retained as a COPC
for further evaluation for plants. Because chromium is a bioaccumulative chemical, risks to wildlife from

chromium are evaluated in Section 5.7.6.2 of this ERA.

- Copper

Copper was initially.selected as a COPC bé"cauee the maximum detected soil concentration in sample
05SB060002 (1,520 mg/kg) exceeded the Region 5 screening level of 2.96 mg/kg and was greater than
the background concentrations. However, the EDQL is based on risks to wildlife (i.e., the masked shrew)
. and not risks to plants and invertebrates. Therefore, the maximum copper concentration was compared

to the following alternate benchmark to evaluate risks to plants and invertebrates.

e Canadian SQG - 63 mg/kg (CCME, 1997¢)
e ORNL Plant — 100 mg/kg (Efroymson et al., 1997b)
¢ ORNL Earthworm — 60 mg/kg (Efroymson et al., 1997a)

The Canadian SQG for copper (63 mg/kg) is the 25 percentlle of effects and no effects data distribution
for plants and invertebrates, which is the 17" of 69 data points and corresponds to an effect on radish
seedling emergence. The ORNL benchmark for copper for plants (100 mg/kg) was based on-toxicity data
- from three studies. Two of the studies .demonstrated reductions in root -and shoot weights of little
bluestem grown in sandy soil to which 100 ppm copper (as copper sulfate) was added (Miles and Parker,
1979). The third study showed no effect on leaf and stem weights of bush beans grown in soil to which'
100 ppm copper (as copper sulfate) was added, but leaf weight was reduced 26% whenv200 ppm copper
rw'as added (Wallace et al., 1977). The ORNL benchmark for copper for invertebrates (60 mg/kg) was
baeed on toxicity data from 10 to 20 studies. The endpoints for most of the studies cited in Efroymson et
~al., (1997a) are survival or impacts on reproduction (i.e., cocoon production, hatchling success). Because
‘there were more than 10 studies, the benchmark was based on a 10" percentile LOEC value. However,
a review of the data in Appendix A.1 of EfroYmson et al., (1997a) shows that most of the studies cited in
that document have NOECs that are greater than 60 mg/kg. '
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Copper concentratlons were greater than the SQG and the ORNL benchmark for earthworms in five of
the eight samples- collected at SWMU 5: Copper concentratlons Were greater than the ORNL benchmark
for plants in four samples. The sampled areas are located across the SWMU; the greatest concentrations
are located in the samples collected from the ncr_thern part of the SWMU where the metal debris was
- .observed. Therefore, there may be risks to plants and invertebrates from copper in the surface soil,
although based onthe heavrly vegetation at the site, copper does not appear to be srgnrfrcantly |mpactlng '
the plant community at the SWMU.

In summary, risks to plants and invertebrates from copper in the surface soil are possnble because
‘detected concentrations were greater that benchmarks for plants and invertebrates. Therefore, risks to
'plants and invertebrates are unacceptable; copper is retained as a COPC for further evaluation for these
receptors. Because coppezr is a bioaccumulative chemical, risks to wildlife from copper are evaluated in
 Section 5.7.6.2 of this ERA.

ron

fron was initially selected as a COPC because no Region 5 screening level is available and the maximum
iron concentration of 105,000 'mg/kg. in sample 0583060002 was greater than the background
concentrations. According to the'ECO-SSL for iron.(U.S. EPA, ‘2003d), iron is essential for plant growth, -
-and is generally considered to be a micronutrient. Because plants regulate its uptake, iron is not
expected to be toxic to plants in well aerated soils with pH levels between 5 and 8 S.U. (U.S. EPA,
' 2003d). The one surface soil eample measured for pH had a value of 5.1 S.U. Only one surface soil
| sample was measured for pH, so the pH data for the subsurface soil samples were reviewed. The pH in
the subsurface soil samples, which were collected from 5 to 10 feet bgs, ranged from 7.2 t0 7.6 S.U.

Although there are uncertamtles in applying pH in the subsurface soil to the surface soil, it is likely that the

average surface soil pH would be between 5 and 8 S.U based on the available data. Therefore, iron is -

not expected to be_toxrc to plants at the site. No toxicity data was located to evaluate risks to
invertebrates from iron, hcwever, because iron is generally considered a non-toxic metal, it is highly
unlikely that soil invertebrates are being irnpacted by iro'n. at the SWMU. For these reasons, any potential
risks to plants and invertebrates from iron are acceptable and iron is not retained as a COPC for risks to

these receptors.

L.ead

Lead was initially selected as a COPC because the maximum detected soil concentration in 05SB060002
(16,900 mg/kg) exceeded the Region 5 screening level of 0.05373 mg/kg and was above the site-specific
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background conc‘entration.— However, the EDQL is based on risks to wildiife (i.e., the masked shrew) and
not risks to plants and invertebrates, so the maximum concentration of lead was compared to the

following alternate benchmarks to evaluate risks to these receptors.

Eco-SSL for plants — 115 mg/kg (U.S. EPA, 2003e)
e Eco-SSL for soil invertebrates — 1,700 mg/kg (U.S. EPA, 2003¢)

The Eco-SSL for plants is the geometric mean of the MATC values for four test species under three

different test conditions. Soil pH values of the tests ranged from 4 to 6.3. The ecological endpoint for the .

derivation of the Eco-SSL for plants was growth. The maximum lead concentration is greater than the
Eco-SSL for plants. The Eco-SSL for soil invertebrates is the geometric mean-of the MATC values for
one test species (Folsomia candida) under three different test conditions (pH of 4.5 to 6.0) and is based

on a reproductive endpoint. Lead concentrations were greater than the Eco-SSL for plants in five of the

eight samplées collected indicating risks to plants are possible, although based on the heavily vegetation

at the site, lead does not appear to be significantly impacting the plant community in this area.

The maximum concentration of lead at SWMU 5 is greater than the Eco-SSL for soil invertebrates; no

other samples had detected concentrations of lead that were greater than the Eco-SSL. As discussed
above, metal shavings were observed in the surface soil sample collected at 05SB06 which likely
contributed to the elevated detection of iead in the sample, especially because the detected concentration
in this sample was much greater than the next greatest detected concentration (450 mg/kg). Because the
bioavailability of lead in the soil at 05SB06 is not known, and because the detected concentration at this

location exceeded the Eco-SSL for invertebrates, risks to invertebrates are possible.

The maximum lead concentration in soil at SWMU.5 is orders of magnitude greater than other detected
concentratio'ns of lead in site samples and is greater than the Ecb-SSLst As p‘reviously'mentioned, the
Io’cation. of the maximum concentration is also the Iocation> for the maximum detection of many other
rheta!s at SMWU 5 and for this reason lead is retained as a COPC for risks to plants and soil
invertebrates. Because iead is a bioaccumulative chemical, risks to wildlife from lead are evaluated in
'Section 5.7.6.2 of this ERA. ‘

Mercury

Mercury was initially selected as a COPC because the maximum detected soil concentration in sample

05SB010002 (0.43 mg/kg) exceeded the Region 5 screening level (0.073 mg/kg) and was greater than

the background concentrations. However, even though the most recent soil ESL of 0.1 mg/kg is based
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on risks to earthworms, the following alternate benchmark was used to further evaluate risks 1o plants and

soil invertebrates:
T .Canadian SQG - 12 mg/kg (EC, 1999g)

As presented in the supporting document for the Cénadian SQG for.mercury (EC', 1999q), the Canadian
guideline of 12 mg/kg.for mefcury is based on the 25" percentile of effects and no effects data distribution _
for blants and invertebrates. The 25" percentile is the 6™ of 22 data points and corresponds to an EC50
for turnip seedling emergence (50 mg/kg). The EC50 value of 50 mg/kg was then divided by an
uncertainty factor of 4 considerihg the importance of definitive effects data. In Appéndix VIl of the
| supportlng document, NOECs for earthworm survival were reported at 96 mg/kg and 100 mg/kg in soils of
pH 4.0to 4.2 and 7.4, respectnvely ’

" The maximum conce.htr_etion is less than the Canadian SQG;'»therefore, risks-to plants and invertebrates
are ace'eptable Additionally, the maximum mercury detection was reported for a sample that did not have
elevated concentrations of ether-metals or orgé_hic chemicals indicating mercury is-not likely felated to site
- activities. Mercury is not retained as a COPC for risks to plants and 'invertebrates;'however, because -

mercury is a bioaccumulative chemical, risks to wildlife from mercury were evaluated in'section 5.7.6.2.

Silver

Silver was _initially selected as a COPC because _the maximufn detected soil‘concentration in semple
-0588060002‘ (7.5 mg/kyg) exeeeded th'e Region 5 screening level of 4.04 mg/kg and was greaier than
, 'backgrou:nd concentrations. However, the EDQL is based on risks to wildlife (i.e., the masked shrew) and
' ‘not risks to plants and.invenebrates so the following alternate benchmarks were used to fuither evaluate

risks to plants and-soil invertebrates:

« ORNL Plant =2 mg/kg (Efroymson et al:, 1997b)
¢ ORNL Microorganisms — 50 mg/kg (Efrbymsoh et al.,, 1997a)

The ORNL plant benchmark for silver (2 m>g/kg) is based on.a report‘of unspecified toxic effects dn plants )
grown in a surface soil with 2 mg/kg silver (Efroymson et al, 1997b). Silver concentrations exceeded the
ORNL plant benchmark at locations 05SB06 and 05SBO03 indicating risks to plants.are possible, although
based on the heavy vegetation at the site, silver does not appear to be significantly lmpactlng the plant

communlty in this area.
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No alternate benchmarks are available for risks to soil invertebrates; however, thereis an ORNL value for
risks to microorganisms of 50 mg/kg (Efroymson et al., 1997a). There is uncertainty in the sensitivity of -
' ~an earthworm to silver versus the sensitivity of microorganisms to silver; however, ORNL values reported
for other metals for earthworms and microorganisms are relatively. similar (i.e., less than two times)
i (Efroymson et al:;, 1997a). The maximum detected concentration of silver is less than the ORNL
microorganism benchmark so risks to soil invertebrates at SWMU 5 are not likely. Silver is not retained

as a COPC for risks to soil invehebrates. _

vIntsumm‘ary, risks to plants from silver in the surfaee soil are possible because detected'conc'entrations
were greater than benchmarks for plants, but risks to soil inVertebr’etes are not Iikely.. Therefore, risks to
plants are unacceptable; silver is retained as a COPC for further evaluation for plants. Because silver is a

biqaccdmulative chemtcal, risks to wildlife from silver were evaluated in section 5.7.6.2.

Tin was initially. selected as a COPC because the maximum detected soil concentrat|on in sample
- 05SB080002 (849 mg/kg) exceeded the Region 5 screening Ievel of 7.62 mg/kg-and was greater than the - -
backg_ro_und concentrations. However, the EDQL is based on risks to wildlife (i.e., the masked-shrew) and'
not risks to plants and invertebrates so the fol.lowing alternate benchmérks were used to further evaluate

. risks to plants and soil invertebrates:

"« ORNL Plant = 50 mg/kg (Efroymson et al., 1997b)
e ORNL Mieroorganisms - 2,000 mg/kg (Efroymson et al., 1997a)

The ORNL benchmark for plants is-the only_- elt'ernate benchmark available for risks to plants. The
50 mg/kg value is based on two studies conducted in soil. Both studies measured grdwth as the
-endpoint. In the first study, shoot weight of bush beans were reduced by 22% when grown for'1.7 days in
500 mg/kg tin while 50 mg/kg had no effect. The second study reported- unspecmed toxic effects on
- plants grown in 50 mg/kg tin inv soil. Tin was detected in seven of the eight samples collected and '
exceeded the ORNL plant benchmark:in three of the samples- therefore, risks to plants are possible and

" tin is retained as a COPC for risks to plants. Based on the heavy vegetatlon at the site, however, tin
does not appear to be sngnn‘lcantly impacting the plant commumty in thls area '

No alternate benchmarks are aVailable_ for risks to soil invertebretes;' however, there is an ORNL value for
risks to microorganisms of 2,000 mg/kg (Efroymson et al., 1997a). The maxihum detected tin

concentration at SWMU 5 is less than the ORNL tin vatue for microorganisms. Therefore, it.is unlikely
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earthworms at SWMU 5 are being adversely lmpacted because the maximum tin detection is below the
ORNL value for microorganisms; therefore, I'ISkS to soil lnvenebrates from tin are acceptable and tin is not

retamed as a COPC for risks to soil invertebrates.

In summary, risks to plants from tin in the surface soil are possible because detected concentrations were
greater than benchmarks for plants, but risks to soil invertebrates are not likely. Therefore, risks to plants

are unacceptable; tin is retained as a COPC for further evaluation for plants.
Zinc

Zinc was initially selected as a COPC because the meximum detected soil concentration in sample
'05SB060002 (5,110 mg/kg) exceeded the Redio'n 5 screening level of 6.62 mg/kg and was greater than
background concentrations. However, even though the- EDQL is based on risks._ to invertebrates, the

- following alternate benchmark was used to further evaluate risks to plants and soil invertebrates:
+ . Canadian SQG — 200 mg/kg (EC, 1999d)

The Canadian SQG (200 nﬁg/kg) 'for- zinc is the lowest LOEC of the plants and invertebrate data set end is -
bésed on an effect on seedling emergence fer radish (EC, 1999d). The weight-of-evidence method was
not used o develop the SQG because greater than 50 percent of the “effects” data were domihated by
" median effective or median lethal concentrations (EC, 1999d). As presented in Appendix Vi of the
Canadian ‘SQG document (EC, 1999d), all of the earthworm effects. and .no-effects data (with the
exception of one test in one study) were equal to or greater than 200 mg/kg, indicating fhat earthworms
appear to be less sensitive to zinc than plants. Zinc concentrations were greater than the SQG in five of
the eighi samples collected at SWMU 5. Therefore, risks to plants and invertebrates from zinc fn the soil
are - possible and zinc. is retained as a COPC for risks to these receptors.’ Because zinc is a

bioaccumuiative chemical, risks to wildlife from zinc are evaluated in Section 5.7.6.2 of this ERA.

57612 Sediment

Table 5-29 presenis a summary of the common alternate benchmarks used in refining the list of COPCs
in sediment, along with a s’ﬂmmary of the Step 3a evaluation.‘ As discussed in the follewing narrative,
several inorganic chemicals were not detected in- site safnples at concentrations greater than the
upgradient concentrations (background comparisons were not used as a COPC selection criterion for
organucs) For sedlment these included arsenic, iron, and nickel. Any risks from these chemlcals would

. be within background risks and not related to site activities.
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~ Sediment samples were collected during the winter and because the surface water was frozen, the field
crew had to break through the ice to collect some of the sediment samples. A site visit for SWMU 5 was
conducted on June 9, 2004 with representatives from the Navy, USEPA Region 5, IDEM, and TtNUS.
During that site visit, it was noted that the creek by 05SD02 was very narrow (approximately one foot
wide) and only a few inches deep. There were orange déposits on the sediment, likely from the rusting
metal debris located adjacent to the stream. The stream sediment consisted of a fine silt, and appeared
to be poor habitat for benthic invertebrates. No fish were observed in the stream and it is unlikely that
significant numbers of fish would inhabit the stream based on its small size. Figure 1-9 includes

photographs of the stream taken during the field sampling event.

The aquatic habitat at location 05SDO5 is very minimal. Alfhough the photograph of this location in Figure
1-9 shows the presence of water, the area was completely dry during the June 9, 2004 sampling event,
and appeared to be a washout area. The runoff from this washout area drains to a concrete culvert along
the road as is visible in Figure 5-10. It is likely that. this area is only wet during periods of rain, snowmelt,
or other wet times of the year. Therefore, there is no potential for fish to live in this area and little
potential for benthic invertebrates. ‘

i

The following paragraphs present the Step 3a evaluation for evaluating risks to sediment invertebrates. -
Dioxins

Many dioxins were initially selected as COPCs because the maximum detected sediment concentrations
exceeded Region 5 screening levels. In the Interim Report on Data and Methods for Assessment of
2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and Associated Wildlife (U.S. EPA,. 1993), a
sediment concentration of 60 ng/kg TCDD is provided as a concentration that would cause a low risk to
fish.

As observed on Table 5-25, only three individual dioxins (OCDD, OCDF, and 1,2,3,4,6,7,8-HPCDD) and
two dioxin groups (Total HPCDD and Total HPCDF) had concentrations greater than 60 ng/kg. Because
these dioxins are less toxic to fish than 2,3,7,8-TCDD, the concentrations were multiplied by TEFs from
Van den Berg et al. (1998) to give toxicity in terms of aFTCDD toxicity equivalent (TEQ) value. The fish
TEFs for OCDD, OCDF, and 1,2,3,4,6,7,8-HPCDD are 0.0001, which converts the detected
concentrations Qf these indiv}dual dioxins to TCDD TEQ values of 0.61, 0.022, and 0.02 ng/kg,
respectively. The fish TEFs for HPCDD and HPCDF are 0.001 and 0.01, which converts the detected
concentrations of these individual dioxins to TCDD TEQ values of 0.42 and 1.1 ng/kg, respectively. The
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.summation of these converted values (i6:; thg sum TEQ V&lig) is much less than 60 ng/kg. Also, as |
_ dichssed in the Step 3a evaluation for dioxins in'soil, invertebrates appear to lack the AH receptor whvich
is why dioxins do not cause toxicity to invertebrates at low concentrations. Therefore, risks to aqu%tic :
receptors from dioxins in the sediment are acceptable and dioxins are not retained as COPGs for risks to
sediment dwelling invertebrates. However, bécause dioxins are bioaccumulative chemicals, risks to -

: pisciV(jrous wildlife from dioxins are evaluated in Section 5.7.6.2 of this ERA.

Cis-1 ,2-dic_hloroethen_e and Trichloroethene -

Cis-1,2-dichloroéthené~ and tridhlorbethene were initially sele'cte"d as COPCs -beéauée their maximum
detected sed‘iment concentrations of 1 mg/kg and 0.7 mg/kg, respectively, in sample 05SD020006
exceeded the Region 5 screening levels. These VOCs were both detected in one of four samples. '
collected. The ‘updated EDQLs (now -called ESLs) were used to further evaluate risks to sediment
invertebrates from exposure to VOCs in the sediment, és follows: |

Cis;1,2-dichloroethene ESL - 0.654 mg/kg (U.S. EPA, 2003)

Trichloroethene ESL — 0.112'mg/kg (U.S. EPA, 2003)

The detected concentrations are greater than the new ES-Ls; However, the location: of the maXimUrh
'convcéntration (058D02) is véry poof aquatic habitat, as discussed above. Becaﬁse VOCs ’are volatile, :
 their presencé in envirqn‘mental samples was somewhat unexpected. VOCs were IikerAdete(‘:ted
| because the éamples Were collected in Winter when volatilization is lower. The concentrations of the
VOCs are expected to be lower in the warmer months (becahse of volatilization) when the sediment
' dwelling invertebrates .are more viable. Also, the VOCs were not detected in the down_grédient sediment
sample location (05SD03) which indicates that they are either volatilizing and/or diluting after a- short
.gi'istance (see Figure 5-11). Although the detected concentrations slightly exceeded the, ESLs, risks to
benthic invertebrates from these VOCs are not expected because the VOCs are not iikely to present
during the warmer months when aquatic organisms may be present in the stream. "I.'herefore, potential
' . risks to aquatic receptors from VOCs inAthe s_edimént ‘are acceptable and ¢is—1,2-dichloroethene'and
trichloroethene are -not:retaihed as COPCs. ' ' .

PAHs

PAHs were initially selected as COPCs because they were detected at concentra'tio'ns Qreater than the
EDQLs. Although 2—méthylnap'hthalene and dibenzo(a,h)anihracene were the only PAHs detected at

“maximum concentrations exceeding the Region 5 screening levels, total PAHs were evaluated instead of

N
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the individually detected PAHs because the toxicity of PAHs may be additive and there are several
sediment benchmarks for total PAHs. The maximum total PAH concentration was found at sample
location 05SD05 and calculated at 0.104 mg/kg. Because an EDQL for evaluating total PAHs is not

-available, total PAH concentrations are compared to the following alternate benchmark:
o Consensus-based Threshold Effect Concentration (TEC) — 1.61 mg/kg (MacDonald et al., 2000)

" The consensus-based TEC is the geometric mean of the threshold effect level (TEL; Smith et al., 1996),'
effect range low value (ER-L; Long and Morgan 1991), lowest effect level (LEL; OMOE, 1993) minimal
effect threshold (MET; EC and MENVIQ 1992) and sediment quality advisory levels (SQALs; U.S. EPA -
1997) for each chemical. These effects levels were calculated using slightly different methods, but they
all represent concentrations below which impacts to sediment invertebrates are unlikely or not expected.
For that reason, the consensus-based TEC is intended to identify contaminant concentrations below
which harmful effects on sediment- dwelllng orgamsms are not expected The max1mum total PAHs -
concentration is less than the consensus-based TEC indicating nsks to sednment dwelllng organlsms are

not expected.

Therefore, risks from PAHs (including 2-methylnaphthalene and dibenzo(a,h)anthracene) to aquatic
receptors at SWMU 5 are acceptable; these chemicals were not retained as COPCs for risks to sediment
invertebrates. However, because PAHs are bioaccumulative chemicals,‘risks to piscivorous wildlife from -
these PAHs are evaluated in Section 5.7.6.2 of this ERA.

Aroclor-1260

Aroclor-1260 was initially selected as a COPC because the maximum detected sediment concentration in
sample 05SD020006 (0.17 mg/kg) exceeded the Region 5 screening level of 0.034 mg/kg. The most
recent EDQL (now called ESLs) (U.S. EPA, 2003) is based on the consensus-based TEC. The TEC,
along with the consensus-based Probable Effeet Concentration (PEC) were used to further evaluate risks

to sediment invertebrates from exposure to PCBs in the sediment, as follows:

s Consensus-based TEC - 0.0598 mg/kg (MacDonald et al., 2000)
e Consensus-based PEC — 0.676 mg/kg (MacDonald et al., 2000)

"The sediment ESL is the consensus-based TEC as described above for PAHs. 'The PEC was derived

similarly to the TEC but is the geometric mean of the probable effect levels (PELs; Smith et al., 1996),

effect range median values (ER-Ms; Long and Morgan, 1991), severe effect levels (SELs; Persaud et al.,
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.1993) and Toxic Effect Thresholds’ (TETs! Ec 4hd MENVIQ, 1992). The PEC s the level above which
harmful. effects on sediment dwelling orgamsms are expected to frequently occur (MacDonald, et al.,

2000). The maximum. concentratlon is less than the PEC.

The orily‘detected Aroclor-1260 concentration in a SWMU 5 sediment sample i.s‘great'er_ than the TEC but -
- much less than the PEC. Because the concentration of the one Aroclor-1260 detection is between the
- “TEC and the PEC, impacts to benthic invertebrates are possible. However, because of the poor habitat
| at 05SD02, potential risks in the vicinity of this location are not great enough to warrant carrying Aroclor-
1260 in the sediment.through a BERA. Consequently, risks to benthic invertebrates from Aroclor-1260
_are acceptable so Aroclor-1260 is not retained as a COPC for risks to sediment dwelling invertebrates.

o Because Aroclor-1260 is a bioaccumulative chemical, risks to plscworous wildlife from Aroclor—1248 are

evaluated in Section 5.7.6.2 of this ERA
Alurhinum '

AI_Uminurﬁ was initially selected as a COPC because a Regioh<5vsdreening level is riot available and the
maXimdm Conc’entratioﬁ (7,660 mg/kg) is greater than the .u'pgradieni sediment concentration. The
) alternate'benchmark selected for aluminum is the TEL -of 25,500 mg/kg (Buchman, 1999). The TEL
_ represents the co‘ncentration below which adveree effeets on survival or growth of the. amphipod Hyalella -
azteca are expected to pccUr only rarely in 28 day tests (MacDonald et al.,_'2000). The maximum
aluminum (7,600 mg/kg) in sample 05SD050006 was less than the TEL. Therefere, risks to sediment
~dwelling invertebrates from aluminum are acceptable and aluminum is not retained as a COPC for risks to

sediment dwelling invertebrates.

Antimony

Antimony was initially selected as a COPC because a Regien,s screening level is not available and the
makimum concentration (5 8 mg/kg) is greater than the upgradient sediment coneentration The alternate
benchmark selected for ant|mony is the ER-L of 2 mg/kg (Long and Morgan 1991).The ER-L values were
' developed by first sorting the chemical concentrations in sedlment samples that were assocnated with
-adverse effects byvascen_dlng concentratlo_ns.- The ER-L is the lower 10" percentile of the data and
indicates,the low end of the range ef concentrations in which effects were observed or ‘predicted. The
 ER:M is the 50" percentile. of the data and indicates the point above which adverse effects to sediment

_invertebrate are probable. The ER-M for antimony is 25 mg/kg.
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Antimony was detected in two of the four site samples at concentrations slightly greater than the ER-L, -

but the concentrations were much less than the ER-M. Therefore, effects to sediment invertebrates are
possible, but not. probable Note that there is some uncertarnty in using the ER-L to evaluate risks to

sediment dwelling invertebrates at SWMU 5 because saltwater studles were used to develop the ER-L.

, The maximum detected concentration was in the sediment sample collected at 05SD05, which is the
dralnage swale with very little aquatrc habitat. Therefore, risks to sediment mvertebrates in this area are

unllkely because the invertebrates are not likely to be present. The other detected concentration greater

~ than theEFl}-L,' was a concentration of 2.2 mg/kgv in the sediment sample collected at 05SD02. This.

. concentration:just slightly exceeded the ER-L so effects to sediment invertebrates are unlikely.

. In summary,' two sediment samples had detected concentrations of antimony slightly greater than the

. ER-L. Effects to sediment dwelling invertebrates are unlikely because of the lack of suitable hab'itat.at

‘one location and marginal exceedance of the ER-L at the other location. For that reason, risks to benthic
invertebrates from antlmony are acceptable S0 antlmony is not retained-as a COPC for risks to sediment

: -dwelllng invertebrates.
" Barium

"Barium was initially selected as'a COPC because a Region 5 screening fevel is not available and the

maximum concentration (148 mg/kg) is greater than the upgradient sediment concentration. The only
- available-alternate benchmark for barium is the Apparent Eftects Threshold (AET) of 48 mg/kg'(Buchman,
4 1999). Based'on the Navy's agreement with u.S. EPA, if a chemical only has a higher effects Ievelsuch
as an AET, the chemical will not be eliminated as a COPC even if the maximum detection is below the
v higher effects level, unless other Step 3a-factors can be used to justify the chemical's elimination as a
COPC Banum was detected in all four sediment samples at SWMU 5 at concentratrons rangrng from

76.6 mg/kg to 148 mg/kg) which are greater than the AET and the upgradient sediment concentration

o (55 mg/kg). To put the concentrations in perspective, the barium concentrations in all of the sedlment

samples are 'within the soil- background ‘data set for NSWC Crane (24.8 mg/kg - 155 mg/kg). This

indicates that although the -barium concentratnons are elevated compared to the upgradrent sediment

Vsample they are not srgnmcantly elevated in the sediment at the S|te Addmonally, the aquatic habitat at
"SWMU 5 is poor potential risks to aquatlc orgamsms from barium in the sediment are not great enough

to warrant retaining it as a COPC for further evaluation in the BERA.
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_ Cadmium

Cadmium was initially selected as a COPC because the maximum detected sediment concentration
(2.5 mg/kg) exceeded the Region 5 screening' fevel of 0.596 mg/kg and was greater than the upgradient
sediment concentration. The most recent EDQL (now called ESLs) (U.S. EPA, 2003) is based on the
- TEC. .The TEC, along with the PEC were used to further evaluate risks to sediment 'in_vertebrates from
exposure to cadmium in the sediment, as follows:

+ Consensus- based TEC -0.99 mg/kg (MacDonaId et al 2000)
e Consensus-based PEC — 4.98 mg/kg (MacDonald et al. 2000)

The maxrmum cadmium concentration is greater than the TEC, but less than the PEC. Based on the
toxrcologlcal basis of the TEC. and PEC as presented above for Aroclor-1260, impacts to benthic
invertebrates from cadmium concentrations in the sediment are possible. However cadmium was only
detected in one of the four sediment samples at location 05SD05, where the aquatrc habitat is poor to
non- exrstent Location 05SDO05 is a dramage swale that is typically dry and is not Ilkely to support :
benthlc organisms. Therefore, effects to sedlment invertebrates from cadm|um are unlikely so risks are’
acceptable; cadmium is not retained as a COPC. Because cadmium is a bioaccumulative chemical, risks

to piscivorous wildlife from cadmium are évaluated in Section 5.7.6.2 of this ERA.

Copper

‘Copper was initially selected as a COPC because the maximum detected sediment concentration
(37.1 mg/kg) exceeded the Region 5 screening level of 16 mg/kg and was greater than the upgradient
sediment concentration. The most recent EDQL (now called ESLs) (U.S. EPA, 2003) is based on the

’ TEC.' The TEC, along with the' PEC were used to further evaluate risks to sediment invertebrates from

exposure to copper in the sediment, as follows:

e Consensus-based TEC — 31.6 mg/kg (MacDonaId et al., 2000)
» Consensus-based PEC - 149 mg/kg (MacDonald et al., 2000),

" The maximum copper concentration is slightly greater-thanthe consensus-based :ITEC in the sediment

~ sample collected at 05SD05, but the concentration is much lower than the consensus based PEC. All
other detected copper concentrations were less than the TEC. Based on the toxicological basis of the
TEC and PEC as presented above for Aroclor-1260, impacts to sediment invertebrates from.

' -concentratio_ns in the sediment are possible.  However, location 05SDO05 is ‘a draihage swale that is
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typically dry and is not likely to support benthic organiéms. Therefore, effects to sediment invertebrates
from. copper are unlikely so risks are acceptable; copper is not retained as a COPC. However, because
copper is a bioaccumulative chemical, risks to piscivorous wildlife from copper are evaluated in Section
5.7.6.2 of this ERA. '

Lead

Lead was initially selected as-a COPC because the maximum detected sediment concentration in sample-
055D050006 (130" mg/kg) exceeded the Region 5 screening level of 31 mg/kg and was greater than
upgradient sediment concentfations‘. The most recent EDQL (now called ESLs) (U.S. EPA, 2003) is
based on the TEC. The TEC, along with the PEC were used to further evaluate risks to sediment

invertebrates from exposure to lead in the sediment, as follows:

e Consensus-based TEC - 35.8 mg/kg (MacDonald et al., 2000)
* Consensus-based PEC — 128 mg/kg (MacDonald et al., 2000)

The maximum lead concentration is greater than the TEC and slightly greater than the PEC. All other
detected lead concentrations were less than the TEC. Based on the toxicological basis of the TEC and
PEC as presented above for Aroclor-1260, impacts to sediment invertebrates from concentrations in the
sediment are probable. However, location 05SDO05 is a drainage swale that is typically dry and is not
likely to support benthic organisms. Therefore, effects to sediment invertebrates from lead are unlikely so
risks are acceptable; lead is not retained as. a COPC. However, because lead is a bioaccumulative
chemical, risks to piscivorous wildlife from lead are evaluated in Section 5.7.6.2 of this ERA.

¢

Manganese

Manganese was initially selected as a COPC because a Region 5 screening level is not available and the
maximum concentration (812 mg/kg) is greater than the upgradient sediment concentration so the

following alternate benchmarks were used to further evaluate risks to sediment invertebrates:

‘'« Canadian Sediment Guidelines LEL — 460 mg/kg (OMOE, 1993)
e Canadian Sediment Guidelines SEL — 1,1 00 mg/kg (OMOE, 1993)

The LEL indicates the level of sediment contamination which has no effect on and can be tolerated by the

‘majority of sediment-dwelling organisms. The Canadian sediment guidelines were developed by first

calculating the 90" percentile of the concentrations evaluated in toxicity studies where a species was
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present, and then plotting the 90" percentile éoncentrations for all of the species considered to develop
the guideline. The 5" percentlle of the plot was selected as the LEL for metals and the 95th percentlle

from the plot was selected as the SEL for metals.

Manganese was detected at a maximum concentration of 812 mg/kg in sampte 05SD030006 artd the

'manganese concentrations in two of the four site samples exceed the LEL; none of the detected

concentrations of manganese were greater than the SEL. Based on the definition of the LEL artd SEL,
pbtential impacts to benthic invertebrates at those locations are possible. However, manganese
c_oncentrations in the surface soil samples are within backgrou,nd concentrations and are not site-related.
Because the source of manganese in the sediment would be surface soil runoff, it is likely that the
rnanganese in the sediment is also not related to site activities. Therefore, aIthough.sorrte ris'ks‘ may be
poseible' to sediment dwelling invertebrates (_e\)en though the habitat is poor), these risks are not great

enough to warrant carrying manganese through a BERA and manganese.is not retained as-a COPC.

Vanadium

" . Vanadium was initially selected as a COPC because a Region 5 screening level is not available' and the
_maxrmum concentratlon (16.7 mg/kg) is greater than the upgradient sediment concentration. The only -
. available alternate benchmark for vanadium is the AET of 57 mg/kg (Buchman, 1999). As mentioned

“above for barium, the Navy has agreed with the U.S. EPA to not eliminate a COPC if the chemrcal only

has a hlgher effects level, unless other. Step 3a factors can be used to justify the chemical's elrmlnatron as

a COPC.- For vanadium, the chemical concentrations in the sediment ranged from 10.2 mg/kg to

_167mg/kg, which were less than and only slightly greater than the concentration in the upgradrent.

sample of 15.1 mg/kg and less than the AET. Therefore, although risks to benthic invertebrates can not

be ruled out because' of the Iacklof lower-effects toxi"city data, any potential site-related risks from

vanadium are not great enough to warrant carrymg vanadium through the BERA process. Vanadlum is

not retained as a COPC for risks to sediment dwelling mvertebrates

_ Zinc

Zinc was initially selected as a COPC because the maximum detected seédiment cohcentration

(243 mg/kg) in sample 05SD050006 exceeded the Region 5 screening level. All other concentrations

- from this site were at or below 110 mg/kg. The most recent EDQL (now called ESLs) (U.S. EPA, 2003).is
“based on the TEC ‘The TEC, along with the PEC were used to further evaluate risks to sediment

- invertebrates from exposure to zinc in the sedlment as follows
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_ e -Consensus-based TEC ~ 121 mg/kg (MacDonald et al., 2000)
¢ ' Consensus-based PEC —459 mg/kg (MacDonald et al. 2000)

The maximum concentration of zinc (at location 05SD05) in the sediment samples is greater than the
TEC, but the concentration is less than the PEC; none of the other'samples had zinc concentrations that
exceeded the TEC. Location 05SDO05 is a drainage swale that is typically dry and is not likely to support
benthic organisms. Therefore, effects to sediment-invertebrates from zinc are unlikely so risks are
acceptable; zinc is not retained as a COPC. However, because zinc is a bioaccumulative chemical, risks

to piscivorous wildlife from zinc are evaluated in Section 5.7.6.2 of this ERA.

5.7.6.1.3 Surface Water

Table 5-30 presents a summary of the common alternate benchmarks used in refining the list of COPCs
in surface water, along with a summary of the Step 3a evaluation. The upgradient surface water
concentrations are presented in Table 5-26. Water-quality standards (WQS) for surface water have been
deve!oped'for Indiana (IDEM, 1998). In addition, U.S. EPA has established water-quality criteria (WQC) |
for a few contaminants (U.S. EPA, 2002). The Indiana WQS were not used in the evaluation because the
WQS are based on the dated U.S. EPA WQC. Therefore, it is more appropriate to use the updated U.S.
EPAWQC. ‘ '

Surface water samples were collected during the winter and because the surface water was frozen, the
field crew broke through-the ice to collect some of the samples. A site visit for SWMU 5 was conducted
on June 9, 2004 with representatives from the Navy, USEPA Region 5, IDEM, and TtNUS. During that
site v'isit, it was noted that the creek by 05SD02 was very narrow (approximately one foot wide) and only
a few inches deep. There were orange seeps discharging to the surface water, likely from the rusting
metal debris located adjacent to the stream. No fish were observed in the stream and it is unlikely that
‘significant numbers of fish would inhabit the stream based on its small size. ‘It is more likely that the
aquatic invertebrates would be present in the surface water, although their numbers would also be limited
by the poor aquatic habitat. Figure 1-9 includes photographs of the stream taken during the field

sampling event.

The aquatic habitat at location 05SDO05 is very minimal. Although the\photograph of this location in Figure
1-9 shows the presence of water, the area was completely dry during the June 9, 2004 sampling event,
and appeared to be a washout area. The runoff from this washout area drains to a concrete culvert along

the road as is visible in Figure 5-10. It is likely that this area is only wet during periods of rain, snowmett,
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or other wet times of the year. Theféfeie, {here is no petentialv for fish to live in this area and little

potential for aquatic organisms.
The following paragraphs 'present the Step 3a evaluation for evaluating risks to aquatic organisms.

Total PECDD

Total PECDD was initially selected as a COPC because the maximum detected surface water.
concentration at sample location 05SW04 (0.0000094 ug/L) exceeded the Region 5 screening level.of
0.000000278 Hg/L. PECDD has a TEF of 1.0 indicating that its toxicity is similar t0 2,3,7,8-TCDD. ‘In the

Interim Report on Data and Methods for Assessment of 2,3.7.8- Tetrachlorodibenzo-p-dioxin_Risks to

Aquatic Life and Associated Wildlife (U.S. EPA, 1993) water concentrations associated with low.risk to
fish are provided for_wéters with different particulate organic- carbon (POC) concentrations. These
cOncentrations are 0.0000006 ug/L for waters with a POC of 0.2 mg/L, and 0.0000031 pg/L for ‘wate‘rs
" with a POC of 1 mg/L. The maximum detected concentration of PECDD is greater than both of those
values. However, as discussed above, invertebrates are.more likely than fish to be present in these
‘streams. As discussed in Sectien 5.7.6.1.1, aduatic invertebrates are much less sensitive to TCDD than
fish which is perha.ps due to the absence of the a‘ryi hydrocarbon (Ah) receptor, or a comparably
sensmve receptor for dioxins' USEPA (1993). Therefore, it is unlikely that the PECDD detection in the
one surface water sample will - adversely impact aquatic organisms in the stream at SWMU 5.
Consequently, risks to aquatic organisms from PECDD are acceptable so PECDD is not retained as a
COPC for further evaluation of risks to aquatic organisms Because dioxins are bioaccumulat_ive

_ chemicals risks to piscivorous wildlife from PECDD are evaluated in Section 5.7.6.2 of this ERA.

. Cis-1,2-dichloroethene

Cis-1,2-dichloroethene-was initialiy selected as a COPC because no Fiegion_ 5 s'urface water screening
level is available. The maximum detected surface water concentration was 290 iig/L at sample Jocation
05SW0201 and is_less than the current ESL. for trans-1,2- dicnleroethene of 970 pg/L. Therefore,
cis-1,2-dichloroethene .is not expected to effect aquatic organisms so risks are acceptable;

_ cis- 1,2- dichloroethene is not retained asa COPC

Trichloroethene

Trichl_oroe_thene' was initially ‘selected-as a COPC because the maximum detected surface water
* concentration (120 pg/L) in sample 05SW0201 exceeded the Region 5 screening level of 75 pg/L. The
maximum concentration also exceeds: the new ESL of 47 ug/L which is bas_ed on the ORNL Tier Il
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method. Trichloroethene was detected in one other sample at a concentration (48 pg/L) slightly
exceeding the ESL. The presence of trichloroethene in the surface water samples wés somewhat

unexpected because trichloroethene is volatile, but it was likely detected because the samples were

collected in winter when volatilization is.lower. The concentration of trichloroethene is expected to be

lower in the warmer months (because bf-v’olatilizatiqn) ‘when the aquatic organisms are more viable.
Although the. detected concentrations slightly exceeded the ESLs, risks to benthic invertebrates from
these VOCs are not expected because the VOCs are not likely to present during the warmer months

when aquatic organisms may be present in thé_ stream. Also note that the ESL is likely a very

" conservative number because the lowest chronic value for all aquatic organisms is 7,257 pg/L for

daphnids, and the bopulation effects concentration (EC)20 for trivcvhloroétherie is 232 uQ/L (Suter and

Tsao, -1996). The Tier Il value is low because of the numerous uncertainty factors that are applied to the

- effects concentrations. Therefore, trichloroethene is not expected to effect aquatic organismis so risks are

acceptablé; trichloroethene is not retained as a COPC.

Vinyl chloride

Vinyl chloride was initially selected as a COPC because the maximum detected surface water

.- concentration (85 ug/L) exceeded the Region 5 screening level of 9.2 pg/L. However, the fnaximum A

concentration is less than the current ESL for vinyl chloride of 930 Hg/L. Therefore,- risks to  aquatic

_ receptors from vinyl chloride in the surface water are acceptable and vinyl chloride is not retained as a

COPC for further evaluation.

Aluminum

Aluminum was.ini'tia'lly selected as a COPC becaus_e an EDQL is not available and the maximum

concentration (204 ug/L) was greater than the site-specific. upgrédient surface water concentration. . -
© Aluminum was detected in unfiltered surface water samples only (204 ug/L in sample 05SW0301) but

was not detected in the filtered surface water sémples. Because the filtered samples represent the
bioayailab!e portion of the metals (U.S. EPA, 1992), the filtered surface water results are most indicative
of the level of direct risk to aquatic receptors. Therefore, risks to aquatic receptors from aluminum are

considered ééceptable and aluminum is_not retained as a COPC for risks to aquatic organisms.

Iron

Iron was initially selected as a COPC because an EDQL is not available and the maximum concentration

was greater than the site-specific upgradient surface water concentration. The maximum detected iron
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concentration was 1,520 ug/L in unfiltered samples and 594 pg/L in filtered samples at 05SW04. Other

filtered sample concentrations were 577 pg/L (in sample 05SW03) and less.

The U.S. EPA WOC (U.S: EPA, 2002) for iron is 1000 pg/L; therefore, risks to aquatic invertebrates are
acceptable because iron concentrations in filtered samples (which represents the bioavailable portion of
~ iron in the water column) are less than the WQC. Iron is not retained as a COPC for risks to aquatic

organisms.

 Manganese

'Mahganese was initially selectedA as a COPC because an EDQL is not available and the maximum
concentration was greater than the site-specific upgradient concentration. Because an EDQL and AWQC
is ‘not available for ménganese, concentrations in- the surface water are compared to the following
benchmark: | |

‘s ORNL SCV - 120 pg/L (Suter and Tsao,‘1996)'
| The ORNL chronic benchmark was developed using the Tier Il method described in the U.S. EPA’s

Proposed Water Quality Guidance for the Great Lakes System in U.S. EPA (1993b) (Suter and Tsao,

1996). Tier Il values were developed so that aquatic benchmarks could be established with fewer data

than are required forvthe\_U.S. EPA water quality criteria. Tier |l values are concentrations éxpected to be
higher than AWQC in no more than 20 percent of cases (Suter and Tsao, 1996). Also, in the U.S. EPA
1986'Qua|ity Criteria for Water (the Gold Book), it states that ions of manganese are found rareliy‘ at
conce'htration,s above 1 mg/L and, because the tolerance values reported range from 1.5 mg/L to over
1000 mg/L, manganese is not considered to be a problem in fresh waters (U.S. EPA, 1986). For
m'a’nganeée, the maximum detected concentration was 315 ug/L (unfiltered) and 304 pg/L (filtered).
- Because the ORNL berich'mark for manganese is very conservative (Suter and Tsao, 1996), risks to
aquatié life from manganese are expected to be low especially based on the information in U.S. EPA
(-1986_). For these reasons, risks to aquatic 6rganisms from .manganese in the surface water are
" acceptable and;manganese is not retained as a COPC for these receptors. o V

'576.2. Risks to Terrestrial Wildlife

The discussions in Sections 5.7.6.1 and 5.7.6.2 were not designed to evaluate risks to wildlife through
ingestion of food items, drinking water, and incidental ingestion of soil. Instead, a food-chain model was

used to evaluate potential risks posed by COPCs to upper-level terrestrial wildlife receptors. Section
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3.4.4.2 describes the food-chain model methodology. Chemicals evaluated in the terrestrial food-chain
model were limited to those identified by the U.S. EPA as bioaccumulative (U.S. EPA, 2000). Separate
discussions are provided below for evaluations of potenﬁal risk to insectivorous/herbivorous and
piscivorous receptors. The maximum concentration detected in the surface soil, surface water, and
sediment samples is used for the conservative food chain model. The 95% UCL was not used in the
FCM because less than 10 samples were collected in each of the media. The average concentration
detected in the surface soil, surface water, and sediment samples is used for the average food chain
model. Appendix H.4 presents the spreadsheets used to calculate the doses and EEQs. Table 5-35

presents a summary of the Step 3a evaluation for terrestrial wildlife.

5.7.6.2.1 Risks to Insectivorous/Herbivorous Receptors

Table 5-31 presents the terrestrial wildlife model EEQs based on conservative input parameters for

terrestrial surrogate species (meadow vole, shon-tailed shrew, American robin, and bobwhite quail). In

general, NOAEL EEQs for dioxins are less than 1.0 for the meadow vole and bobwhite quail. However,_

many NOAEL-based EEQs for dioxins were greater than 1.0 for the short-tailed shrew and American
Robin.  For most inorganics, NOAEL based EEQs were gréater than 1.0 for the short-tailed shrew,
Américan robin, and bobwhite quail. Few EEQs were greater than 1.0 in the meadow vole model.

Table 5-32 ;;reSents the terrestrial wildlife model EEQs based on average exposure input parameters for
those’ chemicals with NOAEL based EEQs greater than 1.0 under the maximum input, conservative
scenario. The results of the robin model yielded more EEQs that were greater than 1.0, than the models
for the other recéptors. NOAEL EEQs for three individual dioxins and four total dioxins were greater than
1.0 in the robin model but the LOAEL EEQs were greater than 1.0 for only two total dioxins. NOAEL

EEQs for two total dioxins were greater than 1.0 in the shrew model but no LOAEL EEQs were greater -

than 1.0. The NOAEL and LOAEL for birds used in the food chain model are based on.a study in which
egg production and ha’tchability' was significantly reduced among birds receiving 0.00014 mg/kg/d dose of
2,3,7,8-TCDD. No significant effects were observed among the other two lower dose levels tested.
Becauéé no significant differences were observed at the two lower dose levels and the study considered
exposure throughout a-critical lifestage (reproduction), the 0.000014-mg/kg/d dose was considered to be
a chronic NOAEL and the 0.00014 mg/kg/d dose was considered to be a chronic LOAEL. The NOAEL
and LOAEL for mammals that were used in the food chain model is based on a study in which fertility and

neonatal survival was significantly reduced among rats receiving 0.0001 and 0.00001 pg/kg/d dose of
| 2,3,7,8-TCDD but no signific'ant differences were observed at the 0.000001 mg/kg/d dose level. Because
the study considered exposure throughout 3 generations including critical lifestages (reproduction),
0.000001 mg/kg/d dose was considered to be a chronic ANOAEL and 0.00001 mg/kg/d dose was
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considered to be a chronic LOAEL. Therefore, it is possible there may be.some feproductive effects to
mammals and birds exposed to dioxins in the soils at SWMU 5 through the food chain.

NOAEL EEQs for six inerganics were greater than 1.0 in tbe robin model and the LOAEL EEQs were
gréater than 1.0 for four inorgahics. The NOAEL EEQ for one inorganic was greater than 1.0 in fhe shrew
model but no LOAEL EEQs were greater than 1.0. Finally, NOAEL EEQs for two'inorganics were greater
than 1.0 ib the quail model and the LOAEL EEQs were greater than 1.0 for one inofganic. As presented
in.the TRV table in Appendix H.3, the NOAELs and LOAELs that were used-in the food cham models
were based primarily on reproductive studies. Therefore, it is possible that there are some reproductive

effects to mammals and birds exposed to metals in the soils at SMWU 5 1hrough the food chain.

Average COPC concentrations are typically more realistic eXposure point concentrations (EPCs) fo-r
mammals and birds than maximum concentrations because mammals and bvirdsere exposed to COPC
concentrations throughout the SWMU, rather than a single location. As mentioned previously, the
maximum concentration of several metals were reported for sample 05SB060002, which was likely
because metal shavings in the sample were undoubtedly analyzed along with tbe soil. Ther'efore there is
a lot of uncertainty tegarding actual risks to wildlife because the bioavailability of the metals, especnally
the metals related to the metal shavings, is expected to be low so risks are likely overestlmated Also, the

bloavallablhty of the dloxms in the soil is not known, but it is likely to be low since a pomon of the dioxins

are likely bound to the organic matter in the soil.

In summary, because the EEQs based on the LOAEL exceed 1.0 for diexins a'nd metals, it is possible
" that there.are some reproductive effects to mammals and birds exposed to dioxins and metals in the soils
at SWMU- 5 througb the food chain. HoweVer there is a lot of ‘uncertai'nty' in this conclusion because the
bxoavallabllnty of the chemlcals in the soil is not known. Table 5-35 summarizes the Step 3a evaluation for
* wildlife.

5.7.6.22 Risksto Pjscivorous Speci’es

-Table 5-33 presents the terrestrial wildlife model EEQs based on conservative input parameters for
bisbivoro_us " surfogate species (raccoon and belted kingfisher). Four individual dioxins,

dibenzo(a,h)anthracene, Aroclor-1260, and all four inorganics retained as COPCs (see Table 5-30) had

‘NOAEL based EEQs greater.than 1.0-in the raccoon food chain mbdel; however, only Aroclor-1260 and

the inbrganics had LOAEL based EEQs greater than 1.0 in the raccoon model. Onlly‘ Aroclor-1260 -and

lead’ had NOAEL based EEQs greater than 1.0 in the kingfisher model at 6 3 and 3. 6 respectively;

: LOAEL based EEQs for these chemicals were less than 1.0. .
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Table 5-34'presents the terrestrial wildlife model EEQs based on average exposure input parameters
(inclAuding NOAELs and LOAELs) for those chemicals with- NOAEL based EEQs greater than 1.0 under
~ the maximum input, conservative scenario. 2,3,7,8-TCDD, Aroclor-1260, and all four inorganics retained
as COPCs had NOAEL based EEQs greater than 1.0 in the raccoon model. Aroclor-1260 and lead had
NOAEL based EEQs greater than 1.0 in the kingfishe} mode. Although, the LOAEL EEQs calculated for
several chemicals were greater than 1.0, actual risks to piscivorous wildlife are unlikely for the following

reasons:

e The water bodies associated with SWMU 5 are only expected to account for a small portion of the
raccoon;s diet, if any, because the home range of the raccoon (>250 acres) is much larger than the ,
SWMU, and the water bo'dy is small.” Also, fish have not been observed in the small drai,nage
pathways at SWMU 5 and are unlikely to be present in quantities that would support a significant

_portion of the diet for piscivorous wildlife.

o EEQs for chemicals in the raccoon food chain model are high primariiy because of the weight of the
" raccoon and the cons'ervativé body weight scaling used to calculate the TRVs for the raccoon.
Because the raccoon has a greater body weight than the test species used in developing the TRV,

the NOAELs and LOAELs are calculated to be lower than TRVs developed with the test species,

increasing the calculated risk. This approach is conservative but may be overpredicting actual risk.

e Al the metals have high EEQs, in par, because there are no sediment to fish BAF values for
~inorganics. Therefore, a BAF of 1.0 is used in the model, which assumes that the fish tissue
concentrations are .equal to the sediment concentrations. This likely overestimates the exposure

. dose to the raccoon, which then increases the calculated EEQs.

The only PCB detection was at sample location 05SD05, which was collected in-a drainage ditch that -

is dry most of the time. Therefore, raccoons or birds will not be consumihg’ aquatic organisms from

this area so impacts to piscivorous wildlife from PCBs in the sediment are not expected.
For the reasons listed above, risks to piscivorous mammals are acceptable and Aroclor-1260 and metals

are not retained as COPC in sediment for risks to piscivorous birds and mammals. Table 5-35

summarizes this Step 3a evaluation for wildlife.
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.5.7.7 Ecological RiSl( Uncertainty Analysis

~ Section 3.4.6 in the general methodology section presents the uncertainties that apply to all the SWMUs.
~ The uncertainty analysis presented in this section presents the uncertainties associated with the SWMU
. 5., ' -

5.7.7.1  Measurement and Assessment Endpoints -

‘As presented |n Section 5.7.2, several assessment endpoints were selected for this risk assessment,
inCluding the selection of piscivorous 'w'iIdIife-as an assessment endpoint. The waterbody adjacent to
SWMU 5 is very small and highly unlikely to contain a significant fish population. In fact, “fish were not
" observed in the small dralnage channels durlng a site visit in June 2004. . Therefore, risks to these

receptors are overestlmated

Rlsks to reptiles and arnphibians are ‘not'quantitativ'ely evaluated because exposure factors are’ not
established for most species, and toxicity data are Very limited. Using aquatic organisms as a surrogate
~ species