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B.1.0 INTRODUCTION

The accumulation of constituents in fish tissue involves the fundamental processes of bioconcentration,
bioaccumulation, and biomagnification. Bioconcentration refers to the uptake d constituents by an
organism from the surrounding medium through gill membranes or other external body surfaces (EPA
1991). The bioconcentration factor (BCF) describes the measure of a constituent’s tendency to
bioconcentrate. Tissue concentrations increase until the rate of excretion is equal to the rate of uptake.
This is referred to as equilibrium. At equilibrium, the body burden in the organism may be many times
the concentration in the medium. The BCF is calculated by dividing the constituent concentration in the
exposed organism’s tissue by the constituent concentration in the medium when equilibrium has been
reached. In fish, the BCF accounts for the uptake of constituents from water passing across the gills
(through both dissolved and suspended particulate concentrations).

The process of bioaccumulation is similar; however, bioaccumulation is a broader term that describes the
uptake of constituents from an organism’s surrounding medium as well as from its food (Clark et al.
1988). Bioaccumulation means that over time a constituent is taken up and stored in the organism faster
than it is broken down or excreted. Bioaccumulation is most commonly described by the
bioaccumulation factor (BAF), which is derived by dividing the constituent concentration in the exposed
organism’s tissue by the constituent concentration in the medium. In fish, the BAF accounts for the
uptake of constituents from water passing across the gills (through both dissolved and suspended
particulate concentrations), as well as from the consumption of various foods including invertebrates and
other fish.

Bioaccumulation that occurs specifically from the sediment is described by the biota-to-sediment
accumulation factor (BSAF), which accounts for the transfer of constituents from the sediment to the lipid
or fatty tissues found in an organism. The BSAF is commonly applied to the uptake of highly lipophilic
or “fat loving” compounds, such as dioxins/furans and polychlorinated biphenyls (PCBs) which also have
a strong affinity for binding to sediment or suspended particulates in the water.

A third broader term, biomagnification, takes into account the relationship between the constituent
concentration in an organism and the trophic transfer of constituents between organisms.
Biomagnification is the process that results in the accumulation of a constituent in the organism at higher
levels than are found in its own food. Biomagnification occurs when a constituent becomes more
concentrated as it is passed up the food chain. The passage of constituents up the food chain is called
trophic transfer and can occur within the same group of organisms or between different groups of
organisms. Transfer data are presently limited to verifying constituent uptake that is specific to
biomagnification.

B.2.0 METHODOLOGY

The exposure point concentrations (EPCs) for recreationally caught fish from LHAAP Group 4
waterways (Goose Prairie Creek, Central Creek, Saunder’s Branch, and Caddo Lake) were modeled using
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constituent concentrations as measured directly in the environmental medium (i.e., surface water or
sediment). Depending on the availability of uptake modeling criteria for specific constituents, the
constituent concentrations in fish tissue were modeled using estimated dissolved-phase surface water
concentrations or measured total (bulk) sediment concentrations. If a particular constituent was detected
in both surface water and sediment, the higher (or maximum) of the two modeled concentrations was used
as the EPC for fish. If a constituent was detected in only one medium, then the fish EPC modeled from
that medium was used. The following tables contain the models and calculations for each of the Group 4
Sites:

e Goose Prairie Creek—Tables B-1 through B-3
e Central Creek—Tables B-4 through B-6

e Saunder’s Branch—Tables B-7 through B-9

e Caddo Lake—Tables B-10 and B-11

Based on dialogue with the U.S. Environmental Protection Agency (EPA) Region 6 and on discussions
presented in the Group 2 Risk Assessment Work Plan (Weston 1998), the recommended fish FPC
modeling methodology was taken from the Protocol for Screening Level Human Health Risk Assessment
at Hazardous Waste Combustion Facilities (EPA 1998). Supplemental EPA Region 6 guidance from the
Screening Level Ecological Risk Assessment Protocol, Appendix C - Media -to-Receptor BCF Values
(EPA 1999) was referenced when needed. Additional guidance from sources outside of EPA Region 6,
including Oak Ridge National Laboratory Risk Assessment Information  System  website
(http:/frisk.Isd.ornl.gov/rap_hp.shtml) and the Texas Natural Resource Conservation Commission Risk
Reduction Program (TRRP) Rule (30 TAC 350) and website [http:/fwww.tnrce.state.tx.us/permitting
/trrp.htm) (TNRCC 2001), was also consulted. Methodology specific to calculating fish EPCs from
surface water are discussed in Section B.2.1. Methodology specific to calculating fish EPCs from
sediment is discussed in Section B.2.2.

B.2.1 SURFACE WATER

Constituent-specific dissolved phase surface water concentrations were used as the recommended
concentrations for modeling constituent concentrations from surface water to fish. Dissolved phase
surface water concentrations were estimated from measured total surface water concentrations as follows
(EPA 1998):

C — CWL‘[O[
» 1+ Kd_ xTSSx1x107
where:
Ca= Dissolved phase water concentration in milligrams of constituent per liter of
water (mg/L).
Cyetor = Total water concentration in milligrams of constituent per liter of water (mg/L).
LHAAP Group 4 Sites June 2003
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Kd,, = Suspended sediments/surface water partition coefficient in liter of water per
kilogram of suspended sediment (L/kg).
N Total suspended solids concentration in milligram of suspended solids per liter of

water (mg/L). A value of 10 mg/L is recommended in the absence of site-specific
data (EPA, 1998).

1x10°= Units conversion factor in kilograms per milligram (kg/mg).

The suspended sediment/surface water partition coefficient (Kdi.) describes the partitioning of a
constituent between surface water and suspended solids or sediments. If a Kd,,, was not available for an
organic constituent, it was calculated as follows (EPA 1998):

Kdy, zfoc,sw x Koc

where:

Socow= Fraction organic carbon in the surface water (unitless)
K,.= Soil organic carbon-water partition coefficient (mL/g)

Kd,,, values for metals (except cyanide) were obtained from EPA and ORNL sources (EPA 1998; RAIS
2002). If a Kd,, was not available for a specific metal, the soil-water partition coefficient (Kd,) for that
metal was used. The Kd. describes the partitioning of a constituent between soil pore-water and soil
particles. The Kd,, was assumed to be the same as the Kd; because organic carbon does not play a major
role in the sorption of metals (EPA 1998). The Kd,. for cyanide was calculated in a similar manner to
organics by using the above equation.

It should be noted that the use of experimentally derived physicakchemical parameters such as soil-water
(Kd,) and suspended sediment-surface water (Kd;w) partition coefficients add a wide range of uncertainty
to the fish tissue concentration estimates. The primary uncertainty in the use of experimentally derived
parameters is that site-specific information such as chemical speciation (especially for metals) and
sediment or soil type is not taken into consideration. More specific areas of uncertainty between the use
of experimentally derived and site-specific parameters include but are not limited to organic carbon
content, temperature, pH, conductivity, and redox potential. In site-specific situations these parameters
are maintained under controlled conditions; in the natural environment they are not.

Fish tissue concentrations were modeled from dissolved phase surface water concentrations using both

measured and estimated BCFs as referenced in Appendix A of EPA (1998). If a BCF was not available in
Appendix A, it was calculated using the octanol-water coefficient (K..,) as follows (EPA 1999):

BCFf = 10(—0,2}+0.76x1og1<ow)

LHAAP Group 4 Sites June 2003
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where:

BCFu = Fish bioconcentration factor (L/kg)
K, = Octanol-water partition coefficient (unitless)

Kow values were obtained first from EPA Region 6 guidance or other guidance documents previously
discussed. As recommended by EPA (1998), the BCF approach was used for all organics with a log K.,
of less than 4.0 and all inorganic constituents for which measured BCFs were available, except for lead
and mercury, which tend to bioaccumulate.

Fish tissue concentrations were estimated from dissolved phase surface water using the BCF approach as
follows:

Con = Ca, x BCF
where:
Chan = Fish tissue concentration in milligram constituent per kilogram wet weight fish
tissue (mg/kg).
Co= Dissolved phase water concentration in milligram constituent per liter of water
(mg/L).
BCF= Bioconcentration factor in milligram constituent per kilogram wet weight fish

tissue per milligram constituent per liter of water (L/kg).

Fish tissue concentrations for organic constituents with a log K,., greater than 4.0 (excluding
dioxins/furans) as well as inorganic lead and mercury were modeled from surface water total
concentrations us ing BAFs as available from Appendix A of EPA 1998. Since mercury was not detected
in any of the Group 4 surface waters, it was not modeled using the BAF approach. Constituents with a
log K,,, of greater than or equal to 4.0 can significantly partition into the suspended sediment organic
carbon (or particulate phase) of the water column (EPA 1998). Therefore, BAFs should be based on total
water concentrations.

Fish tissue concentrations were estimated from surface water total concentrations using the BAF approach

as follows:
Cﬁsh = Ctolal x BAF
where:
Chun = Fish tissue concentration in milligram constituent per kilogram of fish tissue
(mg/kg).
Crota = Total phase water concentration in milligram constituent per liter of water
(mg/L).
LHAAP Group 4 Sites June 2003
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BAF= Bioaccumulation factor in milligram constituent per kilogram wet weight fish
tissue per milligram constituent per liter of water (L/kg)

B.2.2 SEDIMENT

Measured sediment concentrations from the Group 4 Sites were used to model constituent concentrations
from bulk sediment to fish as referenced in Appendix C of the Screening Level Ecological Risk
Assessment Protocol (EPA 1999). In the absence of available sediment-to- fish BAFs, uptake criteria
were based on sediment-to-benthic invertebrate BCFs. Invertebrate BCF values were estimated for all

organics (excluding dioxins/furans) using the regression model developed for sediment-to-benthic
invertebrate bioconcentration as follows:

log BCF =(0.819 xlogK , ) 1.146

where:

K,, = Constituent-specific octanol-water partition coefficient (unitless).
BCF = Bioconcentration factor in milligram constituent per kilogram wet weight fish
tissue per milligram constituent per kilogram dry weight sediment (unitless).

Measured sediment-to-benthic invertebrate BCF values were used for all inorganic constituents if they
were available. For inorganic constituents with no available field or laboratory data, the recommended
BCF values were estimated as the arithmetic average of the available BCF values for other inorganics
with measured values (EPA 1999).

Fish tissue concentrations for highly lipophilic constituents, including dioxins/furans and PCBs, were
estimated from bulk sediment using the BSAF as follows (EPA 1998):

Cyp X fripia X BSAF

C 18 =
o OCsed
where:

Chn = Fish concentration in milligram constituent per kilogram wet weight fish
(mg/kg).

Cyp = Sediment concentration in milligram constituent per kilogram dry weight
sediment (mg/kg).

Sipia = Fish fraction of lipid content (unitless).

BSAF = Biota-to-sediment accumulation factor in milligram constituent per kilogram wet
weight lipid-normalized fish tissue per milligram constituent per kilogram dry
weight sediment (unitless).

OCsea = Fraction of organic carbon in sediment (unitless).

LHAAP Group 4 Sites June 2003
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The BSAF accounts for the transfer of constituents from the sediment to the lipid or fatty tissues in an
organism and is recommended for modeling dioxin-like compounds (including PCBs) from sediment to
fish because of their lipophilic nature (EPA 1998). The lipid content (fi;piq) was assumed to be 7 percent,
which is consistent with EPA Region 6 guidance (EPA 1998). The BSAF for 2,3,7,8-TCDD and 2,3,7,8-
TCDF was used to represent the highest amount of chlorination as suggested by EPA (1998).
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Goose Prairie Creek Exp

Table B-1

¢ Point C

ation Cal for Surface Waler to Fish Tissue

Group 4 RA, LHAAP, Karnack, Texas

' EPC,, ‘ EPC,. l Kd, | K, LogK,, | EPCsWamiu BCFy BAF;,, EPC,,—>EPCp,,
COoPC mg/L Basis em’/g mL/g unitless mg/L L/kg-FW Likg-FW mp/kg-FW
Dioxins/Furans

2,3,7,8-TCDD | 108E-09 [ 95% UCL [2.02E+05 a] — [ = [ 358E-10 d[424E+03 d| NA | 1.51E-06
Explosives

2.4,6-Trinitrotoluene 0.0412 Maximum | 1.88E+00 a - — 4.12E-02 e|9.68E+00 a NA 3.99E-01
2-Amino-4,6-dinitrotoluene 0.0075 Maximum | 4.22E+01 e|5.62E+02 c|2.80E+00 c| 7.50E-03  e| 7.91E+0lL o NA 5.93E-01
RDX (used BCF for 2,4 6-Trinitrotoluene) 0.0121 Maximum | 5.38E-01 e| 7.17E+00_b| 8.70E-01 b 1.21E-02 e[ 9.68E+00 a NA 1.17E-01
| Metals

Aluminum 1.97 95%UCL | 1.50E+03 b -— — 194E+00  d] 2.70E+00 d NA 5.24E+00
Antimony 0.0455 95%UCL | 4.50E+01 a — ) 455E-02  e]|4.00E+01 a - 1.82E+00
Arsenic ND - 2.90E+0] a — — ND -— -- ND
Barium ND - 4.10E+01 a - - ND — - ND
Beryllium ND -— 7.90E+02 a — e ND - - ND
Cadmium ND - 7.50E+01 a — - ND — — ND
Chromium ND - 1.80E+06 a - — ND - — ND
Cobalt ND — 4.50E+01 b — — ND — = ND
Copper ND - 428E+02 b — - ND — — ND
Cyanide ND - 6.68E-01 ] 8.90E+00 b = ND - — ND
Lead 0.0327 95%UCL | 9.00E+02 a — - 3.24E-02  d| 9.00E-02 d | 8.00E+00 a 2.59E-01
Manganese 0.456 95% UCL | 6.50E+01 b — - 4.56E-01 €] 4.00E+02 b NA 1.82E+02
Mercury (as methyl mercury) ND — 1.00E+03 a - - ND — - ND
Nickel ND - 6.50E+0]1 a - - ND - - ND
Selenium ND — 5.00E+00 a e ND -— - ND
Silver ND — 8.30E+00 a — ND - -— ND
Strontium 0.138 95%UCL | 3.50E+01 b — 1.38E-01 e| 6.00E+01 b NA 8.28E+00
Thallium 0.0031 Maximum | 7.10E+01 a — 3.10E-03  e| 1.00E+02 b NA 3.10E-01
'Vanadium ND = 1.00E+03 b — === ND — - ND
Zinc ND - 6.20E+0] a — - ND - - ND
|Non-Metallic Anion

Perchlorate [ 0023 [ Maximum [ 3.16E-01 ¢] NA [0.00E+00 ¢] 230E-02 _¢] 589E01 ¢] NA I 1.35E-02
| PCBs

Aroclor 1254 (used BSAFfor2,3,78-TCDD) | ND | —  [737B+03 a] [ — | ND | = [ — | ND
Semi-Volutile Organics

2,4-Dinitrotoluene 0.0039 Maximum | 3.83E+00 a - — 3.90E-03 e] 5.92E+00 a NA 2.31E-02
2,6-Dinitrotoluene 0.011 Maximum | 3.14E+00 a - - LI10E-02  ¢|592E+00 a NA 6.51E-02
Bis(2-ethylhexyl)phth 0.53 Maxim 1.13E4+06 e|151E+07 b — 430E-02  d| 7.00E+01 d |3.60E+02 a L.91E+02
Di-n-butyl phthalate ND - 1.18E+02 a - 5.20E+00 b ND -— - ND
Naphthalene ND - 8.93E+0] a — - ND - - ND
Volatile Organics

1,1-Dichloroethene ND - 4.88E+00 a - 2.12E+00 a ND - - ND
Acetone 5.34 Maximum | 7.13E-02_a - — 534E+00  e] 4.00E-01 a NA 2.14E+00
cis-1,2-Dichloroethene ND - 3.73E+0l a -— 2.20E+00 b ND — - ND
Methylene chloride ND - 7.50E-01 a — - ND - - ND
4-Isopropyltoluene (p-Cymene) ND - NA 2.29E+03 ¢| 4.14E+00 ¢ ND — - ND
Toluene ND - 1.05E+01 a - 2.69E+00 b ND - - ND
Trichloroethene 00121 Maximum | 7.05E+00 _a — 2.29E+00 b 1.21E-02  e[4.16E+01 a NA 5.03E-01
Vinyl chloride 0.005 Maximum | 8.32E-01 a - - 5.00E-03  ¢|437E+00 a NA 2.18E-02
8=EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk A at He Waste Combustion Facilities . July 1998,

b=RAIS. 2002. Ouk Ridge National Laboralory Website: hrtp-//risk.Isd ornl.govirap hp.shimi.

¢=TCEQ. 2001. Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).

d=EPA. 1999. EPA Region 6. S ing Level Ecolc / Risk A.

€ - Calculated using EPA, RAIS, or TCEQ data

Kd,, = foc,swx Ko

foe,sw =0.075

K, = chemical-specific

EPCasaives = EPCia/ (14Kd,, x TSS x 10)
Kd,,, = see above

TSS = 10mg/lL

BCF g = 10702 +076x ogkomy

BAF = bioaccumulation factor

BCF = bioconcentration factor

BSAF = biola-lo-sediment accumulation factor for fish

COPC = Contaminant of potential concern

EPA = U S. Environmental Protection Agency

EPC = exposure point concentration

FW = fresh weight

Ko = organic carbon based partitioning coefficient

Kdpu = o .
coefficient in liter of water per kg of suspended sediment

K o = octanol-waler pantition coefficient

LHAAP = Longhom Army Ammunition Plant

NA = Modeling factors were not available or not appropriate for this constinent.

water p

Protocol Appendix C - Media-to-Receptor BCF Value s. August 1999,

BAF, = BCF, x FCM

BCF g, = chemical -specific

FCM = food chain multiplier

EPC,,~>EPCpy, = BCF X EPCawiaimonen

Or, if BAF is used;, EPC,,~>EPCp,, = BAF X EPCyyyerapy

ND = Constiluent was not delected or nol selected as a COPC in this medium.

PCB = polychlorinated biphenyl

RA = nisk assessment

RAIS =Risk Assessment Information System

RDX = cyclonite (explosive)

sw = surface water

TCDD = wetruchlorodibenzo-p-dioxin

TCEQ = Texas Commission on Environmental Quality

TSS = total suspended solids

UCL = upper confidence level

~- = Constituent was not detected or not selected at Lhis location
or modeling factors were not available or not necessary.

Page 1of |
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Table B-2
Goose Prairie Creek Exposure Point Concentration Calculations for Sedi
Group 4 RA, LHAAP, Karnack, Texas

t to Fish Tissue

COPC | EPC,., | EPC,., I Log K, BSAFq,, [ BCFipenines I EPC,..~>EPCy,,
mgkg Basis ith kg/kg kgke mg/kg-FW

Dioxins/Furans
2,3,7,8-TCDD 0.0000126 Maximum -— 9.00E-02 a NA 2.65E-06
Explosive
2,4,6-Trinitrololuene ND - - - — ND
2-Amino-4,6-dinitrotoluene ND — 2.80E+00 ¢ — — ND
RDX (used BCF for 2,4,6-Trinitrotoluene) ND — 8.70E-01 b - — ND
Metals
Alumi 6480 95% UCL - NA 9.00E-01 d 5.83E+03
Antimony ND - — — — ND
Arsenic 4.18 95% UCL — NA 9.00E-01 d 3.76E+00
Barium 145 95% UCL — NA 9.00E-01 d 1.31E+02
Beryllium 12 95% UCL — NA 9.00E-01 d 1.08E+00
Cadmium ND — — — — ND
Chromium 30 95% UCL — NA 3.90E-01 d 1.17E+01
Cobalt 13.7 95% UCL -~ NA 9.00E-01 d 1.23E+01
Copper 11.6 95% UCL — NA 3.00E-01 d 3.48E+00
Cyanide 0.9479 Maximum — NA 9.00E-01 d 8.53E-01
Lead 19.5 95% UCL - NA 6.30E-01 d 1.23E+01
M 363 95% UCL - NA 9.00E-01 d 3.27E+02
Mercury (as methyl mercury) 0.13 Maximum — NA 4.80E-01 d 6.24E-02
Nickel 28.9 95% UCL -— NA 9.00E-01 d 2.60E+01
Selenium 5.08 Maximum - NA 9.00E-01 d 4.5TEH00
Silver 24 Maximum - NA 9.00E-01 d 2.16E+H00
Strontium 82 Maximum -~ NA 9.00E-01 d 7.38E+01
Thallium ND - — — -— ND
Vanadium 355 93% UCL — NA 9.00E-01 d 3.20E+01
Zinc 62.8 95% UCL — NA 5.70E-01 d 3.58E+01
Non-Metallic Anion
Perchlorate | ND | -— [ 000E+00 ¢ | — | — | ND
PCBs
Aroclor 1254 (used BSAF for 2,3,78-TCDD) [ 0.039 | Maximum | 900E-02 a| 530E01 d] 8.19E-03
Semi-Volatile Organics
2.4-Dinitrotoluene ND — —-- — - ND
2,6-Dinitrotoluene ND — —- — —- ND
Bis(2-ethylhexyl)phthal ND — - - - ND
Di-n-butyl phthalate 1.545 Maximum 520E+00 b NA 1.30E+03 d 2.00E+03
Naphthalene 0.0085 Maximum — NA 1.61E+00  d 1.37E-02
Volatile Organics
1,1-Dichloroethene 0.0012 Maximum 2.12E+00 a NA 3.90E+00 d 4.68E-03
Acetone 0.0465 Maximum === NA 5.00E-02 d 2.33E-03
cis-1,2-Dichloroethene 0.115 Maximum 2.20E+00 b NA 453E+00 d 5.21E-01
Methylene chloride ND — - - - ND
4-Isopropy!ltoluene (p-Cymene) 0.0412 Maximum 4.14E+00 ¢ NA 1.76E+02  d 7.24E+00
Toluene 0.0036 Maximum 2.69E+00 b NA 1.14E+01 d 4.11E-02
Trichloroethene 0.0379 Maximum 229E+00 b NA 5.36E+00 d 2.03E-01
Vinyl chloride 0.0668 Maximum - NA 6.20E-01 d 4.14E-02
a=EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk A at H lous Waste Combustion Facilities . July 1998,

b=RAIS. 2002. Oak Ridge National Laboratory Website: hitp://risk.Isd.ornl.gov/irap_hp.shimi.
¢=TCEQ. 2001. Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).

d=EPA. 1999. EPA Region 6. S ing Level Ecological Risk A
BAF;,, = BCFg,, x FCM

BCFg,y, = chemical-specific

FCM = food chain multiplier

BCFy_ g, = 100819710880 - L146)

Protocol App

fipa= 7%= 0.07

BAF = bioaccumulation factor

BCF = bioconcentration factor

BSAF = biota-to-sediment accumulation factor for fish

COPC = contaminant of potential concern

EPA =U.S. Environmental Protection Agency

EPC = exposure point concentration

Tiipia = fish fraction of lipid content (unitless)

FW = fresh weight

Kaw = octanol-water partition coefficient

LHAAP = Longhom Army Ammunition Plant

NA = Modeling factors were not available or not appropriate for this constituent.
ND = Constituent was not detected or not selected as a COPC in this medium.

Page 1 of 1

dix C - Media-to-R

BCF Values. August 1999.

P

EPC,q -—-> EPCpy, = BCFoy X EPCeq

Or, if BSAF is known; EPCyy---> EPCgy, = BSAF x EPC,y X £ / OCoy
EPC,.q = chemical-specific
OCpq= 3% =0.03

OC,.4 = fraction of organic carbon in sediment

PCB = polychlorinated biphenyl

RA = risk assessment

RAIS = Risk Assessment Information System

RDX = cyclonite (explosive)

sed = sediment

TCDD = tetrachlorodibenzo-p-dioxin

TCEQ = Texas Commission on Environmental Quality
UCL = upper confidence level

-— = Constituent was not detected or not selected at this location
or modeling factors were not available or not necessary.
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Table B-3

Goose Prairie Creek Exposure Point Concentrations for Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas

COPC EPC,,—>EPCj,, EPC,,,—>EPCyy, EPCpy,*
mg/kg-FW mg/kg-FW mg/kg-FW

Dioxins/Furans
2,3,7,8-TCDD | 1.51E-06 2.65E-06 2.65E-06
Explosive
2,4,6-Trinitrotoluene 3.99E-01 ND 3.99E-01
2-Amino-4,6-dinitrotoluene 5.93E-01 ND 5.93E-01
RDX (used BCF for 2,4,6-Trinitrotoluene) L.17E-01 ND 1.17E-01
Metals
Aluminum 5.24E+00 5.83E+03 5.83E+03
Antimony 1.82E+00 ND 1.82E+00
Arsenic ND 3.76E+00 3.76E+00
Barium ND 1.31E+02 1.31E+02
Beryllium ND 1.08E+00 1.08E+00
Cadmium ND ND -
Chromium ND 1.17E+01 L.17E+01
Cobalt ND 1.23E+01 1.23E+01
Copper ND 3.48E+00 3.48E+00
Cyanide ND 8.53E-01 8.53E-01
Lead 2.59E-01 1.23E+01 1.23E+01
Manganese 1.82E+02 3.27E+02 3.27E+02
Mercury (as methyl mercury) ND 6.24E-02 6.24E-02
Nickel ND 2.60E+01 2.60E+01
Selenium ND 4.57E+00 4.57E+00
Silver ND 2.16E+00 2.16E+00
Strontium 8.28E+00 7.38E+01 7.38E+01
Thallium 3.10E-01 ND 3.10E-01
Vanadium ND 3.20E+01 3.20E+01
Zinc ND 3.58E+01 3.58E+01
Non-Metallic Anion
Perchlorate [ 1.35E-02 ND | 1.35E-02
PCBs
Aroclor 1254 (used BSAF for 2,3,7,8-TCDD) [ ND 8.19E-03 [ 8.19E-03
Semi-Volatile Organics
2,4-Dinitrotoluene 2.31E-02 ND 2.31E-02
2,6-Dinitrotoluene 6.51E-02 ND 6.51E-02
Bis(2-ethylhexyl)phthalate 1.91E+02 ND 1.91E+02
Di-n-butyl phthalate ND 2.00E+03 2.00E+03
Naphthalene ND 1.37E-02 1.37E-02
Volatile Organics
1,1-Dichloroethene ND 4.68E-03 4.68E-03
Acetone 2.14E+00 2.33E-03 2.14E+00
cis-1,2-Dichloroethene ND 5.21E-01 5.21E-0l
Methylene chloride ND ND -
4-Isopropyltoluene (p-Cymene) ND 7.24E+00 7.24E+00
Toluene ND 4.11E-02 4.11E-02
Trichloroethene 5.03E-01 2.03E-01 5.03E-01
Vinyl chloride 2.18E-02 4.14E-02 4.14E-02

* Exposure point concentrations for fish from Goose Prairie Creek were based on uptake [rom surface water or sediment, whichever concentration was greater.

EPC,,~-->EPCggy, = BCF x EPCsw(dissoived)

Or, if BAF is used; EPC,,--->EPC;y, = BAF x EPCswoum)

BAF = bioaccumulation factor
BCF = biaconcentration [actor

BSAF = biota-to-sediment accumulation factor for fish

COPC = contaminant of potential concemn
EPC = exposure point concentration

fiiga = fish fraction ol lipid content (unitless)
FW = fresh weight

LHAAP = Longhorn Army Ammunition Plant

ND = Constituent was not detected or not selecled as a COPC in this medium.
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EPCgq ---> EPCpg, = BCFrenos X EPCog

Or, if BSAF is known; EPC,---> EPCgy, = BSAF x EPCyoq X fijg / OCyq
EPC,4 = chemical-specific

0Cey=3%=0.03

fia = 7% = 0.07

OC,.4 = fraction of organic carbon in sediment

PCB = polychlorinated biphenyl

RA = risk assessment

RDX = cyclonite (explosive)

sed = sediment

sw = surface waler

TCDD = tetrachlorodibenzo-p-dioxin

--- = Constituent was not detected or not selecled al this location.
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Table B-4

Central Creek Exposure Point Concen(ration Calculations for Surface Water to Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas

CoPC EPC,. | EPC,. Kd,., K,. LogK,. | EPCsWammea| BCFpon BAF,,, | EPC,—>EPCq,u
mg/L Basis cm’/g mL/g unitless mg/L L/kg-FW | L/kg-FW mg/kg-FW
Dioxins/Furans
2,3,7.8-TCDD 1 131E-09Maximum][ 2.02E+05 _a] - | 434E-10 e] 424E+03 d] NA | 1.84E-06
[Explosive
2,4,6-Trinitrotoluene ND -—- 1.88E+00 a - -—- ND - - ND
2-Amino-4,6-dinitrotoluene ND - 4.22E+01 e| 5.62E+02 c! 2.80E+00 ¢ ND - o ND
RDX (used BCF for 2,4,6-Trinitrololuene) ND - 5.38E-01 e[ 7.17E+00 b[ B.70E-01 b ND o - ND
(Metals
Alumi ND - 1.50E+03 b - — ND = —- ND
Antimony 0.027 |Maximum| 4.50E+01 a - - 2.70E-02 e 4.00E+0] a| NA 1.08E+00
Arsenic ND - 2.90E+01 a - - ND - - ND
Barium ND - 4.10E+01 a === — ND === - ND
Beryllium ND - 7.90E+02 a - - ND -~ - ND
Cadmi! ND - 7.50E+01 a --- - ND - - ND
Chromium ND - 1.80E+06 a - - ND - - ND
Cobalt ND - 4.50E+01 b - == ND - - ND
Copper ND - 4.28EH02 b - - ND - - ND
Cyanide ND - 6.68E-01 e| 890EHI0 b e ND - - ND
Lead ND -~ 9.00E+H)2 a == - ND - - ND
Manganese 2.39  IMaximum| 6.50E+01 b - - 2.39E+00 e| 4.00E+02 b| NA 9.55E+02
[Mercury (as methyl mercury) ND == 1.00E+03 a - - ND - - ND
Nickel ND — 6.50E+01 a - = ND - - ND
Selenium ND - 5.00E+00 a - - ND - - ND °
Silver ND - 8.30E+00 a - - ND - - ND
S i 0.44  |Maximum| 3.50E+01 b -—- - 4.40E-01 e| 6.00E+01 b NA 2.64E+01
Thallium ND - 7.10EH01 a - - ND - - ND
'Vanadium ND - 1.00EH3 b - - ND - - ND
Zinc ND === 6.20E+01 a = - ND - - ND
(Non-Metallic Anion
Perchlorate [ no [ -~ T316E01 ][ Na [ 000E+00 c] ND | [ - I ND
[PCBs
Aroclor 1254 (used BSAF for23.78-TCDD)[ ND | -~ | 7.37E+03 a] - | ND [ - [ - I ND
|Semi-Volatile Orgunics
2,4-Dinitrotoluene ND - 3.83EH00 a - - ND - e ND
2,6-Dinitrotoluene ND —- 3.14E+00 a —- - ND — - ND
Bis(2-ethylhexyl)phthalate ND - 1.13E+06 _e| 1.51EH07 b - ND - — ND
Di-n-butyl phthal ND -== 1.18E+02 a === 5.20EH00 b ND —-= == ND
Naphthalene ND — 8.93E+01 a - — ND -~ -~ ND
Volatile Organics
1,1-Dichloroethene ND - 4.88E+00 a - 2.12E+00  a ND -—- - ND
Acetone ND - 713E-02 a === === ND - --- ND
cis-1,2-Dichloroethene ND - 3. 73EH0] a -—- 2.20E+00 b ND - - ND
Methylene chloride 0.017 |Maximum| 7.50E-0l a - === 1.70E-02 _e| 5.30E+00 a| NA 9.01E-02
4-Isopropyltoluene (p-Cymene) ND e NA 2.29E+03 c| 4.14E+00 ¢ ND o - ND
Toluene ND — 1.OSE+01 a — 2.69E+00 b ND - — ND
Trichloroethene ND - 7.05E+00 _a - 2.20EH00_ b ND - — ND
Vinyl chloride ND - 8.32E-01 a --- - ND -= - ND
a=EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk A at Hazardous Waste Comb Facilities . July 1998.

b=RAIS. 2002. Oak Ridge National Laboratory Website: http.//risk.Isd ornl gov/rap_hp.shiml .
¢ =TCEQ. 2001, Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).

o R,

d=EPA. 1999. EPA Region 6. S Level Ec
e = Calculated using EPA, RAIS, or TCEQ data,

Kd,, = foc,sw x K.

foc,sw = 0.075

K, = chemical-specific

EPCitved = EPCot/ (1+Kdyy x TSS x 109)
Kd,,, = see above

TSS = 10 mg/L

BCFp, = LB +076x lugKmv)

BAF = bioaccumulation factor

BCF = bioconcenuration factor

BSAF = biota-to-sediment accumulation factor for fish

COPC = contaminant of potential concern

EPA =U.S. Environmental Protection Agency

EPC = exposure point concentration

FW = fresh weight

Kd, =
in liter of water per kg of suspended sediment

K. = organic carbon based partitioning coefficient

Ko = octanol-water partition coefficient

face water

! Risk A. Protocol App

BAF;y, = BCFgy, x FCM

BCF;, = chemical-specific

FCM = food chain multiplier
EPC,,—>EPCpy, = BCF X EPCswtimotvety
Or, if BAF is used; EPC,—>EPCpyy = BAF x EPCsyinay

coefficient

C - Medi

Page 1 of 1

ptor BCF Value s. August 1999.

LHAAP = Longhom Army Ammunitions Plant
NA = Modeling factors were not available or not appropriale for this constimuent,
ND = Constituent was not detected or not selccted as a COPC in this medium,
PCB = polychlorinated biphenyl
RA = risk assessment
RAIS = Risk Assessmen( Informaltion System
RDX = cyclonite (explosive)
sw = surface water
TCDD = tetrachlorodibenzo-p-dioxin
TCEQ = Texas Commission on Environmental Quality
—- = Constituent was not detected or not selected at this Jocation
or modeling factors were not available or nol necessary.
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Table B-5
Central Creek Exp ¢ Point C tration Calcul for Sedi to Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas
COPC EPC,q EPC,.q Log Ko BSAF,, BCFienthos | EPCyeq—->EPClpy,
mg/kg Basis itl ke/kg ke/kg mg/kg-FW
Dioxins/Furans
2,3,7,8-TCDD 0.000000342 Maximum - 9.00E-02 a NA 7.18E-08
Explosive
2,4,6-Trinitrotoluene ND - — — — ND
2-Amino-4,6-dinitrotoluene ND - 2.80E+00 ¢ -— - ND
RDX (used BCF for 2.4,6-Trinitrotoluene) ND -—- 8.70E-01 b - - ND
Metals
Aluminum 5200 Maximum - NA 9.00E-01 ¢ 4.68E+03
Antimony ND --- —- — - ND
Arsenic 3.25 95% UCL - NA 9.00E-01 ¢ 2.93E+00
Barium 90 Maximum - NA 9.00E-01 ¢ 8.10E+01
Beryllium 1.02 Maximum - NA 9.00E-01 ¢ 9.18E-01
Cadmium 6.27 Maximum --- NA 3.40E+00 ¢ 2.13E+01
Chromium 24 Maximum - NA 3.90E-01 ¢ 9.36E+00
Cobalt 15 Maximum - NA 9.00E-01 ¢ 1.35E+01
Copper 103 Maximum - NA 3.00E-01 ¢ 3.09E+00
Cyanide ND - - -— - ND
Lead 13.6 Maximum - NA 6.30E-01 ¢ B.57E+00
M: 423 Maximum - NA 9.00E-01 ¢ 3.81E+02
Mercury (as methyl mercury) ND - --- === - ND
Nickel 25 Maximum - NA 9.00E-01 ¢ 2.25E+01
Sel n 1.9 Maximum - NA 9.00E-01 ¢ 1.71E+00
Silver ND - - - -— ND
Strontium 27 Maximum - NA 9.00E-01 ¢ 2.43E+01
Thallium ND - - - ND
Vanadium 27 Maximum - NA 9.00E-01 ¢ 2.43E+01
Zinc 49 Maximum - NA 5.70E-01 ¢ 2.79E+01
Non-Metallic Anion
Perchlorate | ND [ 000E+00 c] - [ - ND
PCBs
Aroclor 1254 (used BSAF for 2,3,7,8-TCDD)[  ND [ - [ — [ - ND
Semi-Volatile Organics
2 4-Dinitrotoluene ND - - - - ND
2,6-Dinitrotoluene ND = - - ND
Bis(2-ethylhexyl)phthal ND -—- - -— — ND
Di-n-buty] phthal ND - 5.20E+00 b - - ND
Naphthal ND ee e - - ND
Volatile Organics
1,1-Dichloroethene ND -—- 2.12E+00 a - - ND
Acetone ND - - === - ND
cis-1,2-Dichloroethene ND - 2.20E+00 b - - ND
Methylene chloride ND - --- === ND
4-Isopropyltoluene (p-Cymene) ND - 4.14E+00 ¢ - - ND
Toluene ND -—- 2.69E+00 b - - ND
Trichloroethene ND - 2.29E+00 b --- --- ND
Vinyl chloride ND - - - - ND

a-EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk Assessment at Hazardous Waste Combustion Facilities . July 1998.
b - RAIS. 2002. Oak Ridge National Laboratory Website: Atp://risk.Isd.ornl.gov/rap_hp.shtml .
¢ - TCEQ. 2001. Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).

BCFuye, = 100519 logkow - 1146
nihos
EPC,e ~--> EPCputy = BCFpenttos X EPCey

Or, if BSAF is known; EPC,.y-—> EPCpg = BSAF x EPC,y X fipia / OC,uy

EPC,., = chemical-specific
0OC,y=3%=0.03
fipia = 7% = 0.07

BCF = bioconcentration factor

BSAF = biota-1o-sediment accumulation [actor for fish
COPC = Contaminant of potential concemn

EPA = U.S. Environmental Protection Agency

EPC = exposure point concentralion

FW = fresh weight

fipia = fish fraction of lipid content (unitless)

K, = octanol-water partition coefficient

LHAAP = Longhorn Army Ammunitions Plant

NA =Modeling faclors were not available or not appropriate for this constituent.
ND = Constituent was not detected or not selecled as a COPC in this medium.

OC,.4= fraction of organic carbon in sediment
PCB = polychiorinated biphenyl

RA = risk assessment

RAIS = Risk Assessment Information System
RDX = cyclonite (explosive)

sed = sediment

TCDD = tetrachlorodibenzo-p-dioxin

TCEQ = Texas Cc
UCL = upper confidence level

ion on Envirc

| Quality

--- = Constituent was not detected or not selected at this location
or modeling factors were not available or not necessary.
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Table B-6

Central Creek Exposure Point Concentrations for Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas

COPC EPC,,~->EPC,, EPC,y—>EPC,, EPCp,"
mg/ke-FW mg/kg-FW meg/kg-FW

Dioxins/Furans
2,3,7,8-TCDD | 1.84E-06 | 7_18E-08 1.84E-06
Explosive
2,4,6-Trnitrotoluene ND ND -
2-Amino-4,6-dinitrotoluene ND ND -
RDX (used BCF for 2,4,6-Trinitrotoluene) ND ND -
Metals
Aluminum ND 4.68E+03 4.68E+03
Antimony 1.08E+00 ND 1.08E+00
Arsenic ND 2.93E+00 2.93E+00
Barium ND 8.10E+01 8.10E+01
Beryllium ND 9.18E-01 9.18E-01
Cadmium ND 2.13E+01 2.13E+01
Chromium ND 9.36E+00 9.36E+00
Cobalt ND 1.35E+01 1.35E+01
Copper ND 3.09E+00 3.09E+00
Cyanide ND ND -
Lead ND 8.57E+00 8.57E+00
Manganese 9.55E+02 3.81E+02 9.55E+02
Mercury (as methyl mercury) ND ND -
Nickel ND 2.25E+01 2.25E+01
Selenium ND 1.71E+00 1.71E+00
Silver ND ND -
Strontium 2.64E+01 2.43E+01 2.64E+01
Thallium ND ND -
Vanadium ND 2.43E+01 2.43E+01
Zinc ND 2.79E+01 2.79E+01
Non-Metallic Anion
Perchlorate ] ND [ ND -
PCBs
Aroclor 1254 (used BSAF for 2,3,7,8-TCDD) I ND | ND
Semi-Volatile Organics
2,4-Dinitrotoluene ND ND -
2,6-Dinitrotoluene ND ND -
Bis(2-ethylhexyl)phthalate ND ND
Di-n-butyl phihal ND ND
Naphthal ND ND
Volatile Organics
1,1-Dichloroethene ND ND -
Acetone ND ND -
cis-1,2-Dichloroethene ND ND -
Methylene chloride 9.01E-02 ND 9.01E-02
4-Isopropyltoluene (p-Cymene) ND ND -
Toluene ND ND -
Trichloroethene ND ND -
Vinyl chloride ND ND —

* Exposure poinl concentrations for fish from Central Creek were based on uptake from surface water or sediment, whichever concentration was greater.

EPCg,;, = Exposure point concentration for fish tissue expressed in mg/kg-FW.

EPC,y—->EPCry, = BCF x EPCywyaimolved)

Or, if BAF is used; EPC,.-—>EPCyy, = BAF X EPCsw(ou

EPC,.y -—> EPCrigp = BCFpentos X EPCyeq

Or, if BSAF is known; EPC,, ---> EPCgy, = BSAF x EPC,y X fipig / OCyeq

EPC,., = chemical-specific
0OCyey=3%=0.03
Bipia = 7% = 0.07

BAF = bicaccumulation factor
BCF = bioconcentration factor

BSAF = biota-to-sediment accumulation factor for fish

COPC = conlaminant of potential concern
EPC = exposure point concentration

[ipia = [ish fraction of lipid content (unitless)
FW = [resh weight

LHAAP = Longhorn Army Ammunition Plant

ND = Constituent was not detected or not selected as a COPC in this medium.

Page 1 of 1

OC, 4 = fraction of organic carbon in sediment

PCB = polychlorinated biphenyl
RA = risk assessment

RDX = cyclonite (explosive)
sed = sediment

sw = surface water

TCDD = tetrachlorodibenzo-p-dioxin
--- = Constituent was nol detecled or not selected at this location
or modeling factors were not available or not necessary.
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Table B-7
Saunder's Branch Exposure Point Concentration Calculations for Surface Water to Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas

034038

COPC | EPC,, | EPC,, | Kd,,, l Ko LogK,, |EPCsw,u,_,,,,,, BCFy,, | BAFy, | EPC,,—>EPCy,
mg/L Basis ch/g mL/g itl mg/L L/kg-FW_| L/kg-FW mg/kg-FW

Dioxin/Furan
2,3,7,8-TCDD [ N0 [ T20%E+05 a] — [ |__n~D | I — 1 ND
[Explosive
2,4,6-Trinitrotoluene ND — 1.88E+00 a —- — ND -— - ND
2-Amino-4,6-dinitrotoluene ND — 422E+01 d| 5.62E+02 c¢|2.80E+00 ¢ ND —-- -—- ND
RDX (used BCF for 2,4,6-Trinitrotoluene) ND = 5.38E-01 d| 7.17E+00 b| 8.70E-01 b ND === - ND
‘Metals
Alumi ND - 1.50E+03 b - — ND — - ND
Antimony 0.018 |Maximum| 4.50E+01 a — — 1.80E-02 d]4.00E+01 a| NA 7.20E-01
Arsenic ND — 2.90E+01 a — — ND -— — ND
Barium ND — 4.10E+01 a - - ND - —- ND
Beryllium ND — 7.90E+02 a -—- — ND - — ND
Cadmi ND - 7.50E+01 a - - ND — — ND
Chromium ND - 1.80E+06 a - — ND — - ND
Cobalt ND = 4.50E+01 b — - ND - -~ ND
Copper ND —- 4.28E+02 b — — ND -—- -—- ND
Cyanide ND — 6.68E-01 d| 8.90E+00 b - ND - — ND
Lead ND == 9.00E+02 a - - ND —-- — ND
M. 0.259 |Maximum| 6. 50E+01 b - — 2 59E-01 d|4.00E+02 b| NA 1.04E+02
Mercury (as methyl mercury) ND - 1.00E+03 a — -— ND — — ND
Nickel ND - 6.50E+01 a - -— ND - — ND
Selenium ND — 5.00E+00 a — - ND - — ND
Silver ND -— 8.30E+00 a — -— ND — — ND
Strontium 0.06 |Maximum| 3.50E+01 b - == 6.00E-02 d|6.00E+0] b{ NA 3.60E+00
Thallium ND - 7.10E+01 a -—- — ND — — ND
Vanadium ND - 1.00E+03 b — — ND — - ND
Zinc ND — 6.20E+01 a — — ND - - ND
Non-Metallic Anion .
Perchlorate [ N | = [316E01 ¢ Na [0.00E+00 ¢[ ND [ [ — | ND
PCBs
Aroclor 1254 _(used BSAF for23,78-TCDD] ND | - [737E+03 a] — [ - [ ND [ — | — | ND
Semi-Volatile Organics
2,4-Dinitrotoluene ND - 3.83E+00 a — — ND — -—- ND
2,6-Dinitrotoluene ND —- 3.14E+00 a — -—- ND -—- — ND
Bis(2-ethylhexyl)phthal ND — 113E+06 d| 1.51E+07 b - ND — - ND
Di-n-butyl phthalate ND - 1.18E+02 a - 5.20E+00 b ND - - ND
Naphthal ND - 8.93E+01 a — - ND - — ND
Volatile Organics
1,1-Dichloroethene ND - 4.88E+00 a - 2.12E+00 a ND — — ND
Acelone ND - 7.13E-02_a — — ND —- -~ ND
cis-1,2-Dichloroethene ND - 373E+01 a — 2.20E+00 b ND — — ND
Methylene chloride ND — 7.50E-01 a — — ND - — ND
4-Isopropylioluene (p-Cymene) ND -~ NA 2.29E+03 ¢]4.14E+00 ¢| ND - e ND
Toluene ND — 1.05E+01 a — 2.69E+00 b ND -~ - ND
Trichloroethene ND — 7.05E+00 a — 2.29E+00 b] ND - -— ND
Vinyl Chloride ND — 8.32E-01 a — - ND - — ND

a-EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk Assessment at Hazardous Waste Combustion Facilities . July 1998.
b-RAIS. 2002. Oak Ridge National Laboratory Website: hitp.//risk.Isd.oml.gov/rap_hp.shtml
¢ - TCEQ. 2001, Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).

d = Calculated using EPA, RAIS, or TCEQ data.

Kd,y = foc,sw x Ko,

foc,sw = 0,075

K. = chemical-specific

EPCuseatved = EPCograr/ (1+Kd, x TSS x 10%)
Kd,,. = see above

TSS=10mg/L

BAF = bioaccumulation factor

BCF = bioconcentration factor

BSAF = biota-to-sediment accumulation factor for fish

COPC = contaminant of potential concern

EPA = U.S. Environmental Protection Agency

EPC = exposure point concentration

FW = fresh weight

Kd,, =
in liter of water per kg of suspended sediment

Ko = organic carbon based partitioning coefficient

ded cadi

face water p ing coefficient

Ko = octanol-water partition coefficient
LHAAP = Longhom Armmy Ammunition Plant

BAF;,, = BCFy x FCM
BCFjy, = chem-specific

FCM = food chain multiplier
EPC,y--->EPCgy, = BCF x EPCswiinsutsea)
Or, if BAF is used; EPC,-->EPCjy, = BAF x EPCswyou

Page 1 of 1

NA = Modeling factors were not available or not appropriate for this constituent.

ND = Constituent was not detected or not selected as a COPC in this medium.

PCB = polychlorinated biphenyl

RA = risk asscssment

RAIS = Risk Assessment Information System

RDX = cyclonite (explosive)

sw = surface water

TCDD = tetrachlorodibenzo-p-dioxin

TCEQ = Texas Commission on Environmental Quality

TSS = total suspended solids

- = Constituent was not detected or not selected at this location
or modeling factors were not available or not necessary.
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Table B-8
Saunder’s Branch Exp ¢ Point Concentration Calculations for Sediment to Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas
CoPC EPC,q EPC,q Log K, BSAF,, BCFenthos EPC,—>EPCgy
mg’kg Basis itl ke/kg kg/kg mg/kg-FW
Dioxins/Furans
2,3,78-TCDD 0.000000357| Maximum -= 9.00E-02 a NA 7.50E-08
Explosive
2,4,6-Trinitrotoluene ND -ee .- - — ND
2-Amino-4,6-dinitrotoluene ND - 2.80E+00 ¢ - — ND
RDX (used BCF for 2,4,6-Trinitrotoluene) ND - 870E-01 b -—- - ND
Metals
Aluminum 3500 Maximum - NA 9.00E-01 d 3.15E+03
Antimony ND - - --- - ND
Arsenic 10.2 Maximum - NA 9.00E-01 d 9.18E+00
Barium 147.6 Maximum -— NA 9.00E-01 d 1.33E+02
Beryllium 1.19 Maximum - NA 9.00E-01 d 1.07E+00
Cadmium ND - - e -— ND
Chromium 40.2 Maximum === NA 3.90E-01 d 1.57E+01
Cobalt ND - - - - ND
Copper 3.56 Maximum - NA 3.00E-01 d 1.07E+00
Cyanide ND --- -—- --- — ND
Lead 29.6 Maximum - NA 6.30E-01 d 1.86E+01
M: 146 Maximum -— NA 9.00E-01 d 1.31E+02
Mercury (as methyl mercury) ND e . . - ND
Nickel 13.8 Maximum - NA 9.00E-01 d 1.24E+01
Selenium ND - - - --- ND
Silver ND — - --- - ND
Strontium ND --- - NA 9.00E-01 d ND
Thallium ND --- -—- -—- - ND
Vanadium 23 Maximum - NA 9.00E-01 d 2.07E+01
Zinc 15 Maximum - NA 5.70E-01 d 8.55E+00
Non-Metallic Anion
Perchlorate [ ~no ] [o.00E+00 ¢ [ — | [ ND
— PCBs
Aroclor 1254 (used BSAF for2,3,78-TCDD)[  ND [ . - [ — I [ — ] ND
Semi-Volatile Organics
2,4-Dinitrotoluene ND -— - - -—- ND
2 6-Dinitrotoluene ND -—= - —- - ND
Bis(2-ethylhexyl)phthal ND - - - ND
Di-n-buty] phthal ND --- 5.20E+00 b --- --- ND
Naphthalene ND -— == - - ND
Volatile Organics
1,1-Dichloroethene ND - 2.12E+00 a - - ND
Acetone 0.055 Maximum - NA 5.00E-02 d 2.75E-03
cis-1,2-Dichloroethene ND - 220E+00 b - - ND
Methylene chloride ND - - - - ND
4-Isopropyltoluene (p-Cymene) ND - 414E+00 ¢ — - ND
Toluene 0.029 Maximum | 2.69E+00 b NA 1.14E+01 e 3.31E-01
Trichloroethene ND - 229E+00 b - -— ND
Vinyl chloride ND - - - - ND

a=EPA. 1998, EPA Region 6. Protocol for Screening Level Human Health Risk Assessment at Hazardous Waste Combustion Facilities . July 1998,
b=RAIS. 2002. Oak Ridge National Laboratory Website: http:/risk.Isd.ornl.govirap hp.shiml .

¢=TCEQ. 2001. Texas Risk Reduction Program (TRRP Rule (30 TAC 350), Protective Concentration Levels (PCLs) for Chemicals of Concern (COCs).
d=EPA. 1999. EPA Region 6. Screening Level Ecological Risk A Protocol Appendix C - Media-to-Receptor BCF Value s, August 1999.

e = Calculaled using EPA, RAIS, or TCEQ data.

EPC,.4 = chemical-specific EPC,y —> EPCg, = BCFpeppos X EPCoq

BCFpeqips = 101515 3 losKow- 1146) Or, if BSAF is known; EPC,.y -—> EPCpy, = BSAF X EPC,eq X fjpia / OCieg
0C,s =3%=0.03
fipa= 7%= 0.07

BCF = bioconcentration factor OC,q= fraction of organic carbon in sediment
BSAF = bjola-to-sediment accumulation factor for fish PCB = polychlorinated biphenyl
COPC = contaminant of potential concern RA =risk assessmenl
EPA = U.S. Environmental Prolection Agency RAIS = Risk Assessment Information System
EPC = exposure point concentration RDX = cyclonite (explosive)
fjpia = fish fraction of lipid content (unitless) sed = sediment
FW = fresh weight TCDD = tetrachlorodibenzo-p-dioxin
K, = octanol-water partition coefficient TCEQ = Texas Commission on Environmental Quality
S LHAAP = Longhomn Army Ammunition Plant --- = Constituent was not detected or not selected at this location
NA =Modeling factors were nol available or not appropriate for this constituent or modeling factors were not available or not necessary.

ND = Constituent was nol detected or not selecled as a COPC in this medium,

Page 1 of 1



034640

Table B-9
Saunder's Branch Exp ¢ Point Concentrations for Fish Tissue
Group 4 RA, LHAAP, Karnack, Texas
corC EPCg,—>EPCyy, EPC,g--->EPCpg, EPCg,,°
mg/ks-FW mg/ke-FW mg/keg-FW

Dioxins/Furans
2,3,7,8-TCDD ND 7.50E-08 7.50E-08
Explosive
2.4,6-Trinitrotoluene ND ND -
2-Amino-4,6-dinitrotoluene ND ND -
RDX (used BCF for 2,4,6-Trinitrotoluene) ND ND -
Metals
Aluminum ND 3.15E+03 3.15E+03
Antimony 7.20E-01 ND 7.20E-01
Arsenic ND 9.18E+00 9.18E+00
Barium ND 1.33E+02 1.33E+02
Beryllium ND 1.07E+00 1.07E+00
Cadmium ND ND -
Chromium ND 1.57E+01 1.57E+01
Cobalt ND ND -
Copper ND 1.07E+00 1.07E+00
Cyanide ND ND -—
Lead ND 1.86E+01 1.86E+01
M: 1.04E+02 1.31E+02 1.31E+02
Mercury (as methyl mercury) ND ND -
Nickel ND 1.24E+01 1.24E+01
Selenium ND ND -
Silver ND ND ==
Strontium 3.60E+00 ND 3.60E+00
Thallium ND ND -
Vanadium ND 2.07E+01 2.07E+01
Zinc ND 8.55E+00 8.55E+00
Non-Metallic Anion
Perchlorate | ND ND I =
PCBs
Aroclor 1254 (used BSAF for 2,3,7,8-TCDD)] ND ND |
Semi-Volatile Organics
2,4-Dinitrotoluene ND ND —--
2,6-Dinitrotoluene ND ND —-
Bis(2-ethylhexyl)phthalate ND ND -—
Di-n-butyl phthal ND ND --=
Naphthal ND ND -
Volatile Organics
1, 1-Dichloroethene ND ND ---
Acetone ND 2.75E-03 2.75E-03
cis-1,2-Dichloroethene ND ND -
Methylene chloride ND ND -
4-Isopropyltoluene (p-Cymene) ND ND -
Toluene ND 3.31E-01 3.31E-01
Trichloroethene ND ND —=
Vinyl chloride ND ND -

* Exposure point concentrations for fish from Saunder's Branch were based on uptake from surface water or sediment, whichever concentration was greater.

EPC,y--->EPCyjs, = BCF X EPCswiuissolved)
Or, if BAF is used; EPC,.-->EPCpy = BAF x EPCsuou

BCF = bioconcentration factor

BSAF = biota-to-sediment accumnulation factor for fish

COPC = contaminant of potential concemn

EPC = exposure point concentration

fipia = fish fraction of lipid content (unitless)

FW = fresh weight

LHAAP =Longhom Army Ammunition Plant

ND = Constitwent was not detected or not selected as a COPC in this medium.
OC,q = fraction of organic carbon in sediment

Page 1 of 1

EPCyuy > EPCrigp = BCFpepipos X EPCyey
Or, if BSAF is known, EPC,—-> EPCy;,, = BSAF x EPC, x figia / OC\g
EPC,,; = chemical-specific
0C,y=3%=0.03

Fipia = 7% =0.07

PCB = polychlorinated biphenyl

RA =risk assessment

RDX = cyclonite (explosive)

sed = sediment

sw = surface waler

TCDD = tetrachlorodibenzo-p-dioxin

Constituent was not detected or not selecled at this location

or modeling factors were not available or not necessary.



Caddo Lake Exposure Point Concentration Calculations for Sediment to Fish Tissue

Table B-10

Group 4 RA, LHAAP, Karnack, Texas

034041

EPCsed EP Csed LOg Kow BSAFﬁsh BCFIn:nlhos EPCRJ--->EPC“§|I

COPC mg/kg Basis unitless kg/kg kg/kg mg/kg-FW
Dioxins/Furans
2,3,7,8-TCDD [0.00000799 | Maximum | 6.64E+00 b | _ 0.09 NA | 1.68E-06
Explosives
2,4,6-Trinitrotoluene ND - - — - ND
2-Amino-4,6-dinitrotoluene ND - - - - ND
RDX ND - — -— ND
Metals
Aluminum 19600 Maximum - NA 9.00E-01 ¢ 1.76E+04
Antimony ND - - — - ND
Arsenic 7.52 Maximum - NA 9.00E-01 ¢ 6.77E+00
Barium 264 95% UCL --- NA 9.00E-01 ¢ 2.38E+02
Beryllium 1.74 95% UCL NA 9.00E-01 ¢ 1.57E+00
Cadmium 0.724 95% UCL --- NA 3.40E+00 ¢ 2.46E+00
Chromium 31.3 95% UCL - NA 3.90E-01 ¢ 1.22E+01
Cobalt 17.1 Maximum - NA 9.00E-01 ¢ 1.54E+01
Copper 20.5 95% UCL - NA 3.00E-01 ¢ 6.15E+00
Cyanide ND - — — o ND
Lead 371 95% UCL -— NA 6.30E-01 ¢ 2.34E+02
Manganese 488 Maximum -— NA 9.00E-01 ¢ 4.39E+02
Mercury (as methyl mercury) 1.45 95% UCL - NA 4.80E-01 ¢ 6.96E-01
Nickel 23.1 Maximum -— NA 9.00E-01 ¢ 2.08E+01
Selenium 2.14 95% UCL | - NA 9.00E-01 ¢ 1.93E+00
Silver 10.7 95% UCL - NA 9.00E-01 ¢ 9.63E+00
Strontium 42.5 Maximum - NA 9.00E-01 ¢ 3.83E+01
Thallium 1.09 95% UCL - NA 9.00E-01 ¢ 9.81E-01
Vanadium 322 95% UCL -— NA 9.00E-01 ¢ 2.90E+01
Zinc 106 95% UCL - NA 5.70E-01 ¢ 6.04E+01
Non-Metallic Anion
Perchlorate i ND [ - [ - [ --- - [ ND
PCBs
Aroclor 1254 [ o [ - T — [ - [ ND
Semi-Volatile Organics
2,4-Dinitrotoluene ND - - --- - ND
2,6-Dinitrotoluene ND --- - - — ND
3-Methylphenol 0.0832 Maximum [ 9.70E-01 b NA 4.45E-01 d 3.70E-02
4-Methylphenol 0.0832 Maximum | 1.94E+00 b NA 2.77E+00 d 2.31E-01
Acenaphthylene 0.0943 Maximum | 4.07E+00 b NA 1.59E+00 ¢ 1.50E-01
Anthracene 1.44 Maximum [ 4.45E+00 b NA 1.59E+00 ¢ 2.29E+00
Benzo(a)anthracene 2.98 Maximum | 5.61E+00 b NA 1.45E+00 c 4.32E+00
Benzo(a)pyrene 2.59 Maximum [ 5.98E+00 b NA 1.59E+00 ¢ 4.12E+00
Benzo(b)fluoranthene 3.02 Maximum | 6.84E+00 b NA 1.59E+00 ¢ 4.80E+00
Benzo(g,h,i)perylene 272 Maximum | 6.70E+00 b NA 1.59E+00 ¢ 4.32E+00
Benzo(k)fluoranthene 1.09 Maximum | 6.84E+00 b NA 1.59E+00 ¢ 1.73E+00
Bis(2-ethylhexyl)phthalate ND - -— -— -— ND
Chrysene 2.87 Maximum [ S.61E+00 b NA 1.38E+00 ¢ 3.96E+00
Dibenzo(a,h)anthracene 0.885 Maximum | 6.69E+00 b NA 1.59E+00 ¢ 1.41E+00
Dibenzofuran 0.0781 Maximum | 4.12E+00 b NA 1.59E+00 d 1.24E-01
Di-n-butyl phthalate ND - == - - ND
Ethylbenzene 0.00353 Maximum | 3.15E+00 b NA 2.72E+01 d 9.59E-02
Fluoranthene 5.93 Maximum [ 5.33E+00 b NA 1.59E+00 ¢ 9.43E+00
Fluorene 0.453 Maximum | 4.21E+00 b NA 1.59E+00 ¢ 7.20E-01
Naphthalene ND - - - == ND
Phenanthrene 4.67 Maximum | 4.55E+00 b NA 1.59E+00 ¢ 7.43E+00
Phenol 0.0668 Maximum [ 1.46E+00 b NA 1.12E+00 d 7.49E-02
Volatile Organics
1,1-Dichloroethene ND - - - - ND
4-Isopropyltoluene ND -—- - -— - ND
Acetone 1.24 Maximum | -2.40E-01 b NA 5.00E-02 ¢ 6.20E-02
Carbon disulfide 0.177 Maximum | 2.16E+00 b NA 420E+00 d 7.43E-01

Page | of 2



034042

Table B-10 (continued)

EPCsell EPCsed LOg Kow BSAFﬁsh BCFbcnllms EPCsed"'>EPCﬁsh

COPC mg/kg Basis unitless kg/kg kg/kg mg/kg-FW
cis-1,2-Dichloroethene ND - - - — ND
Methylene chloride ND - -- - ND
Toluene ND — - - - ND
Trichloroethene ND -— - - - ND
Trichlorofluoromethane 0.0107 Maximum | 2.53E+00 b NA 8.43E+00 d 9.03E-02
Vinyl chloride ND --- - -— — ND

a=EPA. 1998. EPA Region 6. Protocol for Screening Level Human Health Risk Assessment at Hazardous Waste Combustion Facilities . July 1998.
b=RAIS. 2002. Oak Ridge National Laboratory Website: Attp:/risk.Isd.ornl. gov/rap_hp.shtml .
¢=EPA. 1999. EPA Region 6. Screening Level Ecological Risk Assessment Protocol Appendix C - Media-to-Receptor BCF Values. August 1999.

d = Calculated using EPA or RAIS data.

EPCq ~-> EPCpyq, = BCFpenmos X EPCory

Or, if BSAF is known; EPCqy---> EPCyg, = BSAF x EPCyeq x fiypig / OCsy
BCFogathos = 100819 x logKow - 1.146)

EPC,, = chemical-specific

0C,4=3%=0.03

fiipia = 7% = 0.07

BCF = bioconcentration factor

BSAF = biota-lo-sediment accumulation factor for fish

COPC = contaminant of potential concern

EPA = U.S. Environmental Protection Agency

EPC = exposure point concentration

fiipiq = fish fraction of lipid content (unitless)

FW = fresh weight

K, = octanol-water partition coefficient

LHAAP = Longhorn Army Ammunition Plant

NA = Modeling factors were not available or not appropriate for this constituent.
ND = Constituent was not detected or not selected as a COPC in this medium.

Page 2 of 2

OCgq = fraction of organic carbon in sediment

PCB = polychlorinated biphenyl

RA = risk assessment

RALIS = Risk Assessment Information System

RDX = cyclonite (explosive)

sed = sediment

TCDD = tetrachlorodibenzo-p-dioxin

UCL = upper confidence level

--- = Constituent was not detected or not selected at this location
or modeling factors were not available or not necessary.



Table B-11

Caddo Lake Exposure Point Concentrations for Fish Tissue

Group 4 RA, LHAAP, Karnack, Texas

EPCﬁxh :
COPC mg/kg-FW

Dioxins/Furans
2,3,7,8-TCDD 1.68E-06
Explosives
2,4 6-Trinitrotoluene ND
2-Amino-4,6-dinitrotoluene ND
RDX ND
Metals
Aluminum 1.76E+04
Antimony ND
Arsenic 6.77E+00
Barium 2.38E+02
Beryllium 1.57E+00
Cadmium 2.46E+00
Chromium 1.22E+01
Cobalt 1.54E+01
Copper 6.15E+00
Cyanide ND
Lead 2.34E+02
Manganese 4.39E+02
Mercury (as methyl mercury) 6.96E-01
Nickel 2.08E+01
Selenium 1.93E+00
Silver 9.63E+00
Strontium 3.83E+01
Thallium 9.81E-01
Vanadium 2.90E+01
Zinc 6.04E+01
Non-Metallic Anion
Perchlorate [ ND
PCBs
Aroclor 1254 [ ND
Semi-Volatile Organics
2 4-Dinitrotoluene ND
2,6-Dinitrotoluene ND
3-Methylphenol 3.70E-02
4-Methylphenol 2.31E-01
Acenaphthylene 1.50E-01
Anthracene 2 29E+00
Benzo(a)anthracene 4.32E+00
Benzo(a)pyrene 4.12E+00
Benzo(b)fluoranthene 4.80E+00
Benzo(g,h,i)perylene 4.32E+00
Benzo(k)fluoranthene 1.73E+00
Bis(2-ethylhexyl)phthalate ND
Chrysene 3.96E+00
Dibenzo(a,h)anthracene 1 41E+00
Dibenzofuran 1.24E-01
Di-n-butyl phthalate ND
Ethylbenzene 9.59E-02
Fluoranthene 9.43E+00
Fluorene 7.20E-01
Naphthalene ND
Phenanthrene 7.43E+00
Phenol 7.49E-02

Page 1 of 2

034043



Table B-11 (continued)

EPC,,"
COPC mg/kg-FW

Volatile Organics
1,1-Dichloroethene ND
4-Isopropyltoluene ND
Acetone 6.20E-02
Carbon disulfide 7.43E-01
cis-1,2-Dichloroethene ND
Methylene chloride ND
Toluene ND
Trichloroethene ND
Trichlorofluoromethane 9.03E-02
Vinyl chloride ND

? Exposure point concentrations for fish from Caddo Lake were based on uptake from sediment only.

COPC = contaminant of potential concern

EPC = exposure point concentration
FW = fresh weight

LHAAP = Longhomn Anmmy Ammunition Plant
ND = Constituent was not detected or not selected as a COPC in this medium.

PCB = polychlorinated biphenyl

RA = risk assessment

RDX = cyclonite (explosive)

TCDD = tetrachlorodibenzo-p-dioxin

Page 2 of 2
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Appendix C

BHHRA Intake and Risk Tables
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Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Manganese
Non-Metallic Anion
Perchlorate

Table C-1

Set 1 - RME
Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion ~ Dermal Contact of Particulates
Soil (0to 0.5ft.)  Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.)
(mg/kg-day) (mg/kg-day) (mg/m’)
3.11E-12 3.27E-13 4.71E-16
4.76E-04 1.66E-05 7.19E-08
8.88E-06 3.11E-07 1.34E-09

NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site04_riskcalcs(0 _to 0.5) rme.XLS Trespasser

034047

Inhalation
Volatiles
Soil (0to 7 ft.)

(mg/m’)

NE
NE

NE

6/3/2003 2:01 PM



Table C-2
Set 1 - RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV
Metals
Manganese 1.0E-02 5.9E-03 1.4E-03
Non-Metallic Anion
Perchlorate 9.9E-03 3.5E-04 NTV
Totals 2.0E-02 6.2E-03 1.4E-03

NA = Not applicable.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site04 riskcalcs(0_to_0.5) rme.XLS Trespasser

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE

NE

0.0E+00

034048

Total
Hazard

Index

NA
1.7E-02
1.0E-02

2.8E-02

6/3/2003 2:01 PM



034049

Table C-3
Set 1 - RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion =~ Dermal Contact of Particulates of Volatiles
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.)  Soil (0 to 0.5 ft.) Soil (0to 7 ft.) Total
Dioxin/Furan
2.3,7,8-TCDD NTV NTV NTV NE NA
Metals
Manganese 36.56 21.33 5.20 NE 63.08
Non-Metallic Anion
Perchlorate 35.67 1.25 NTV NE 36.92
Totals 722 22.6 52 0.0 100.0

NA = Not applicable.

NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site04_riskcalcs(0_to_0.5)_rme.XLS Trespasser 6/3/2003 2:02 PM



Table C-4
Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates
Soil (0to 0.5 ft.)  Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)

Chemical (mg/kg-day) (mg/kg-day) (mg/m*)
Dioxin/Furan
2,3,7,8-TCDD 5.34E-13 5.60E-14 8.07E-17
Metals
Manganese NC NC NC
Non-Metallic Anion
Perchlorate 1.52E-06 5.33E-08 2.30E-10

NC = Not classified as a carcinogen.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site04 riskcalcs(0 to 0.5) rme.XLS Trespasser

034050

Inhalation
of Volatiles
Soil (0 to 7 ft.)

(mg/m®)

NE
NE

NE

6/3/2003 2:02 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Manganese
Non-Metallic Anion
Perchlorate

Totals

NA = Not applicable.

Table C-5
Set 1 -RME

Summary of Potential Cancer Risks

Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0 to 0.5 ft.)

8.0E-08

NC

NTV

8.0E-08

NC =Not classified as a carcinogen.

NE = Not evaluated through this exposure pathway.

NTV = No toxicity value available.

Site04_riskcalcs(0_to_0.5)_rme.XLS Trespasser

Karnack, Texas

Dermal Contact
Soil (0t 0.5 ft.)

1.7E-08
NC
NTV

1.7E-08

Inhalation
of Particulates

Soil (0 to 0.5 ft.)

2.7E-12
NC
NTV

2.7E-12

Chemical is not identified as a volatile.

Inhalation
of Volatiles

Soil (0to 7 ft.)
NE
NE
NE

0.0E+00

034051

Total
Potential
Cancer

Risk
9.7E-08
NA
NA

9.7E-08

6/3/2003 2:04 PM



Chemical
Dioxin/Furan
2,3,7,8-TCDD
Metals
Manganese
Non-Metallic Anion
Perchlorate

Totals

NA = Not applicable.

NC = Not classified as a carcinogen.

Table C-6
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 04 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates

Soil (0t0 0.5 ft)  Soil (0t0 0.5 ft.) Soil (0to 0.5 ft.)

82.64 17.35 0.00
NC NC NC
NTV NTV NTV
82.6 17.4 0.0

NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site04_riskcalcs(0_to_0.5)_rme.XLS Trespasser

Inhalation
of Volatiles

Soil (0 to 7 ft.)
NE
NE
NE

0.0

034052

Total
100.00
NA
NA

100.0

6/3/2003 1:57 PM
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Table C-19

Set1-RME
Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion =~ Dermal Contact of Particulates
Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
Chemical (mg/ke-day) (mg/kg-day) (mg/m’)

Dioxin/Furan
2.3,7,8-TCDD 4,64E-13 4 87E-14 7.02E-17
Metals
Mercury 1.02E-06 3.57E-08 1.54E-10
Non-Metallic Anion
Perchlorate ND ND ND

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site08_riskcalcs(0_to_0.5)_new.XLS Trespasser (08)
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Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE
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Table C-20
Set1-RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation Total
Incidental Ingestion Demmal Contact of Particulates of Volatiles Hazard
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0t0 0.5 ft.) Soil (0 to 7 ft.) Index
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV NE NA
Metals
Mercury 3.4E-03 1.7E-03 5.1E-07 NE S.1E-03
Non-Metallic Anion
Perchlorate ND ND ND NE NA
Totals 3.4E-03 1.7E-03 5.1E-07 0.0E+00 5.1E-03

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern,
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site08_riskcalcs(0_to_0.5)_new.XLS Trespasser (08) 6/3/2003 2:34 PM




Table C-21
Set1-RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact of Particulates of Volatiles
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.)  Soil (0 to 0.5 ft.) Soil (0to 7 ft.)
Dioxin/Furan
2.3,7,8-TCDD NTV NTV NTV NE
Metals
Mercury 66.66 33.33 0.01 NE
Non-Metallic Anion
Perchlorate ND ND ND NE
Totals 66.7 333 0.0 0.0

NA = Not applicable.

ND = Not detecied in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site08_riskcalcs(0_to_0.5)_new.XLS Trespasser (08)
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Total

NA
100.00
NA

100.0
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Table C-22
Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates
Soil (0t0 0.5 ft.)  Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.)

Chemical (mg/kg-day) (mg/kg-day) (mg/m’)
Dioxin/Furan
2,3,7,8-TCDD 7.96E-14 8.36E-15 1.20E-17
Metals
Mercury NC NC NC
Non-Metallic Anion
Perchlorate ND ND ND

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site08_riskcales(0_to_0.5) new.XLS Trespasser (08)
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Inhalation
of Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE
NE

NE
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Table C-23

Set 1 -RME
Summary of Potential Cancer Risks
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion = Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0t0 0.5 ft.)  Soil (0to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD 1.2E-08 2.5E-09 4.0E-13
Metals
Mercury NC NC NC
Non-Metallic Anion
Perchlorate ND ND ND
Totals 1.2E-08 2.5E-09 4.0E-13

NA = Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site08_riskcales(0_to_0.5)_new.XLS Trespasser (08)

Inhalation
of Volatiles

Soil (0 to 7 ft.)
NE
NE
NE

0.0E+00

034069

Total
Potential
Cancer

Risk
1.4E-08
NA
NA

1.4E-08
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Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Mercury
Non-Metallic Anion
Perchlorate

Totals

NA = Not applicable.

NC = Not classified as a carcinogen.

Table C-24
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 08 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil 0to 0.5ft) Soil(0to 0.5ft) Soil (0to 0.5 ft.) Soil (0 to 7 ft.)
82.64 17.35 0.00 NE
NC NC NC NE
ND ND ND NE
82.6 17.4 0.0 0.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site08_riskcalcs(0_to_0.5)_new.XLS Trespasser (08)

(134070

Total

100.00-
NA
NA

100.0
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Chemical

Dioxin/Furan
2.3,7,8-TCDD

Metals

Aluminum

Antimony

Cadmium

Mercury

Silver

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

Table C-37

Set 1 - RME
Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion ~ Dermal Contact of Particulates
Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
(mg/kg-day) (mg/kg-day) (mg/m’)
4.96E-12 5.21E-13 7.49E-16
ND ND ND
ND ND ND
ND ND ND
8.55E-06 2.99E-07 1.29E-09
ND ND ND
1.00E-05 3.51E-07 1.52E-09
1.26E-07 5.72E-08 1.90E-11
3.91E-07 1.78E-07 5.92E-11
6.07E-07 2.76E-07 9.17E-11
3.91E-05 1.37E-05 5.92E-09
5.87E-08 2.67E-08 8.88E-12
4.11E-07 1.87E-07 6.21E-11

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35A _riskcalcs(0_to_0.5)_new.XLS Trespasser (35A)
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Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE

6/3/2003 2:50 PM
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Table C-38
Set 1 - RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation Total
Incidental Ingestion Dermal Contact of Particulates of Volatiles Hazard
Chemical Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 7 ft.) Index
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV NE NA
Metals
Aluminum ND ND ND NE NA
Antimony ND ND ND NE NA
Cadmium ND ND ND NE NA
Mercury 2.9E-02 1.4E-02 4.3E-06 NE 4.3E-02
Silver ND ND ND NE NA
Vanadium 1.4E-03 1.9E-03 3.0E-05 NE 3.4E-03
Semi-Volatile Organics
Benzo(a)anthracene NTV NTV NTV NE NA
Benzo(a)pyrene NTV NTV NTV NE NA
Benzo(b)fluoranthene NTV NTV NTV NE NA
Bis(2-ethylhexyl)phthalate 2.0E-03 3.6E-03 NTV NE 5.6E-03
Dibenzo(a,h)anthracene NTV NTV NTV NE NA
Indeno(1,2,3-cd)pyrene NTV NTV NTV NE NA
Totals 3.2E-02 2.0E-02 3.5E-05 0.0E+00 5.2E-02

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site35A _riskcales(0_to_0.5)_new.XLS Trespasser (35A) 6/3/2003 2:50 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Antimony

Cadmium

Mercury

Silver

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Bis(2-ethylhexyl)phthalate
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

Totals

NA = Not applicable.

Table C-39
Set 1 - RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion =~ Dermal Contact of Particulates

Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)

NTV NTV NTV
ND ND ND
ND ND ND
ND ND ND
55.12 27.56 0.01
ND ND ND
2,77 3.73 0.06
NTV NTV NTV
NTV NTV NTV
NTV NTV NTV
3.78 6.97 NTV
NTV NTV NTV
NTV NTV NTV
61.7 383 0.1

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTYV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site35A_riskcalcs(0 to 0.5) new.XLS Trespasser (35A)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE

0.0

034085

Total

NA

NA
NA
NA
82.69
NA
6.56

NA
NA
NA
10.75
NA
NA

100.0

6/3/2003 2:51 PM
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Table C-40

Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil (0to 0.5 ft.)  Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0 to 7 ft.)
Chemical (mg/kg-day) (mg/kg-day) (mg/m®) (mg/m’)
Dioxin/Furan
2,3,7,8-TCDD 8.50E-13 8.92E-14 1.28E-16 NE
Metals
Aluminum ND ND ND NE
Antimony ND ND ND NE
Cadmium ND ND ND NE
Mercury NC NC NC NE
Silver ND ND ND NE
Vanadium 1.72E-06 6.02E-08 2.60E-10 NE
Semi-Volatile Organics
Benzo(a)anthracene 2.16E-08 9.81E-09 3.26E-12 NE
Benzo(a)pyrene 6.71E-08 3.05E-08 1.01E-11 NE
Benzo(b)fluoranthene 1.04E-07 4.73E-08 1.57E-11 NE
Bis(2-ethylhexyl)phthalate 6.71E-06 2.35E-06 1.01E-09 NE
Dibenzo(a,h)anthracene 1.01E-08 4.58E-09 1.52E-12 NE
Indeno(1,2,3-cd)pyrene 7.05E-08 3.21E-08 1.07E-11 NE

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35A_riskcalcs(0_to_0.5)_new.XLS Trespasser (35A) 6/3/2003 2:51 PM
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Table C-41

Set1-RME
Summary of Potential Cancer Risks
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Total
Inhalation Inhalation Potential
Incidental Ingestion ~ Dermal Contact of Particulates of Volatiles Cancer
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.)  Soil (0 to 0.5 ft.) Soil (0 to 7 ft.) Risk
Dioxin/Furan
2.3,7,8-TCDD 1.3E-07 2.7E-08 4.2E-12 NE 1.5E-07
Metals
Aluminum ND ND ND NE NA
Antimony ND ND ND NE NA
Cadmium ND ND ND NE NA
Mercury NC NC NC NE NA
Silver ND ND ND NE NA
Vanadium NTV NTV NTV NE NA
Semi-Volatile Organics
Benzo(a)anthracene 1.6E-08 8.0E-09 2.9E-16 NE 2.4E-08
Benzo(a)pyrene 4.9E-07 2.5E-07 8.9E-15 NE 7.4E-07
Benzo(b)fluoranthene 7.6E-08 3.9E-08 1.4E-12 NE 1.1E-07
Bis(2-ethylhexyl)phthalate 9.4E-08 1.7E-07 4.1E-12 NE 2.7E-07
Dibenzo(a,h)anthracene 7.3E-08 3.8E-08 1.3E-15 NE 1.1E-07
Indeno(1,2,3-cd)pyrene 5.1E-08 2.6E-08 9.4E-16 NE 7.8E-08
Totals 9.3E-07 5.6E-07 9.7E-12 0.0E+00 1.5E-06

NA = Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site35A_riskcalcs(0 to 0.5) new.XLS Trespasser (35A) 6/3/2003 2:51 PM
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Table C-42
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 35A - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles

Chemical Soil(0to 0.5ft) Soil (0to0.5ft) Soil (0to 0.5 £.) Soil (0to 7 ft.) Total
Dioxin/Furan
2,3,7.8-TCDD 8.56 1.80 0.00 NE 10.36
Metals
Aluminum ND ND ND NE NA
Antimony ND ND ND NE NA
Cadmium ND ND ND NE NA
Mercury NC NC NC NE NA
Silver ND ND ND NE NA
Vanadium NTV NTV NTV NE NA
Semi-Volatile Organics
Benzo(a)anthracene 1.06 0.54 0.00 NE 1.60
Benzo(a)pyrene 32.90 16.82 0.00 NE 49.72
Benzo(b)fluoranthene 5.10 2.61 0.00 NE 7.71
Bis(2-ethylhexyl)phthalate 6.31 11.62 0.00 NE 17.93
Dibenzo(a,h)anthracene 4.94 2.52 0.00 NE 7.46
Indeno(1,2,3-cd)pyrene 3.45 1.77 0.00 NE 5.22
Totals 62.3 37.7 0.0 0.0 100.0

NA = Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concemn.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site35A _riskcalcs(0_to_0.5)_new.XLS Trespasser (35A) 6/3/2003 2:52 PM
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Manganese

Pesticides

Aldrin

Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene

Table C-55
Set1-RME

Summary of Exposure Doses (Noncancer Effects)

Current Trespasser - Site 35B - Exposure To On-Site Soil

Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0to 0.5 ft.)

(mg/kg-day)

5.00E-13

ND
1.47E-06
3.64E-04

3.33E-08

8.61E-08
8.02E-08
1.14E-07
7.24E-08

Karnack, Texas

Dermal Contact
Soil (0to 0.5 ft.)

(mg/kg-day)

5.26E-14

ND
5.14E-09
1.27E-05

1.16E-08

3.92E-08
3.65E-08
5.16E-08
3.29E-08

Inhalation
of Particulates
Soil (0 to 0.5 ft.)

(mg/m’)

7.57E-17

ND
2.22E-10
5.50E-08

5.03E-12

1.30E-11
1.21E-11
1.72E-11
1.09E-11

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35B _riskcalcs(0_to_0.5)_new.XLS Trespasser (35B)

034113

Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)
NE
NE
NE
NE
NE
NE
NE

NE
NE

6/3/2003 4:36 PM



Table C-56
Set 1 - RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 35B - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV
Metals
Aluminum ND ND ND
Cadmium 1.5E-03 2.1E-04 1.1E-06
Manganese 7.7E-03 4.5E-03 1.1E-03
Pesticides
Aldrin 1.1E-03 7.8E-04 NTV
Semi-Volatile Organics
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo(b)fluoranthene NTV NTV NTV
Indeno(1,2,3-cd)pyrene NTV NTV NTV
Totals 1.0E-02 5.5E-03 1.1E-03

NA =Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site35B_riskcalcs(0_to_0.5)_new.XLS Trespasser (35B)

034114

Inhalation Total
of Volatiles Hazard
Soil (0to 7 ft.) Index
NE NA
NE NA
NE 1.7E-03
NE 1.3E-02
NE 1.9E-03
NE NA
NE NA
NE NA
NE NA
0.0E+00 1.7E-02

6/3/2003 4:36 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Manganese

Pesticides

Aldrin

Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene

Totals

NA = Not applicable.

Table C-57
Set1-RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 35B - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion ~ Dermal Contact of Particulates

Soil (0to 0.5ft)  Soil (0to 0.5 ft) Soil (0to 0.5 ft.)

NTV NTV NTV
ND ND ND
8.67 1.21 0.01

45.77 26.70 6.50
6.55 4.59 NTV

NTV NTV NTV

NTV NTV NTV

NTV NTV NTV

NTV NTV NTV
61.0 325 6.5

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site35B_riskcalcs(0_to_0.5)_new.XLS Trespasser (35B)

Inhalation
of Volatiles

Soil (0to 7 ft.)

NE

NE
NE
NE

NE
NE
NE
NE
NE

0.0

034115

Total

NA
NA
9.89
78.97
11.14
NA
NA
NA
NA

100.0

6/3/2003 4:36 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Manganese

Pesticides

Aldrin

Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene

, Table C-58
Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 35B - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates
Soil (0t0o 0.5ft)  Soil (0to 0.5 ft.) Soil (0t0 0.5 ft.)

(mg/kg-day) (mg/kg-day) (mg/m’)

8.58E-14 9.01E-15 1.30E-17
ND ND ND
2.52E-07 8.81E-10 3.80E-11
NC NC NC
5.70E-09 2.00E-09 8.62E-13
1.48E-08 6.72E-09 2.23E-12
1.38E-08 6.26E-09 2.08E-12
1.95E-08 8.85E-09 2.94E-12
1.24E-08 5.65E-09 1.88E-12

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35B_riskcalcs(0_to_0.5)_new.XLS Trespasser (35B)

034116

Inhalation
of Volatiles
Soil (0to 7 ft.)

(mg/m’)

NE

NE
NE
NE

NE

NE
NE
NE
NE

6/3/2003 4:36 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Manganese

Pesticides

Aldrin

Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene

Totals

NA = Not applicable.

Table C-59
Set 1 -RME

Summary of Potential Cancer Risks
Current Trespasser - Site 35B - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0t0 0.5 f1.)

1.3E-08

ND
NTV
NC

9.7E-08
1.1E-08
1.0E-07
1.4E-08
9.1E-09

2.4E-07

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.

NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

Site35B_riskcalcs(0_to_0.5) new.XLS Trespasser (35B)

Karnack, Texas

Inhalation
Dermal Contact of Particulates

Soil (0t0 0.5 ft)  Soil (00 0.5 &)

2.7E-09 4.3E-13
ND ND
NTV 6.8E-11
NC NC
6.8E-08 4.2E-15
5.5E-09 2.0E-16
5.1E-08 1.8E-15
7.3E-09 2.6E-13
4.6E-09 1.7E-16
1.4E-07 6.9E-11

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE

NE
NE
NE
NE
NE

0.0E+00

034117

Total
Potential
Cancer

Risk
1.6E-08
NA
6.8E-11
NA
1.6E-07
1.6E-08
1.5E-07
2.1E-08
1.4E-08

3.8E-07

6/3/2003 4:37 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Manganese

Pesticides

Aldrin

Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Indeno(1,2,3-cd)pyrene

Totals

NA = Not applicable.

NC = Not classified as a carcinogen.

Table C-60
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 35B - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates

Soil (0t0 0.5 ft)  Soil (0t0 0.5 ft.) Soil (0to 0.5 ft.)

335 0.70 0.00
ND ND ND
NTV NTV 0.02
NC NC NC
25.27 17.69 0.00
2.81 1.44 0.00
26.17 13.38 0.00
3.70 1.89 0.00
236 121 0.00
63.7 363 0.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site35B_riskcalcs(0_to_0.5) new.XLS Trespasser (35B)

Inhalation
of Volatiles

Soil (0 to 7 ft.)
NE
NE
NE
NE
NE
NE
NE

NE

0.0

034113

Total

4.06
NA
0.02
NA
42.96
4.24
39.55
5.60
3.57

100.0

6/3/2003 4:37 PM
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
Benzo(a)pyrene

Table C-73
Set 1 - RME

Summary of Exposure Doses (Noncancer Effects)

Current Trespasser - Site 35C - Exposure To On-Site Soil

Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0to 0.5 ft.)

(mg/kg-day)
3.07E-11
2.38E-03

ND
9.98E-06

1.19E-08

2.15E-08

Karnack, Texas

Dermal Contact
Soil (0 to 0.5 ft.)

(mg/kg-day)

3.22E-12
8.33E-05
ND
3.49E-07
4.17E-10

9.79E-09

Inhalation
of Particulates
Soil (0 to 0.5 ft.)

(mg/m’)

4.64E-15
3.60E-07
ND
1.51E-09
1.80E-12

3.25E-12

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35C_riskcales(0_to_0.5) new.XLS Trespasser (35C)

034131

Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE
NE
NE
NE

NE

6/4/2003 4:10 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
Benzo(a)pyrene

Totals

NA = Not applicable.

Table C-74
Set1-RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 35C - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Demmal Contact of Particulates of Volatiles
Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 7 ft.)
NTV NTV NTV NE
2.4E-03 8.3E-04 1.0E-04 NE
ND ND ND NE
1.4E-03 1.9E-03 3.0E-05 NE
1.3E-05 4.6E-07 NTV NE
NTV NTV NTV NE
3.8E-03 2.8E-03 1.3E-04 0.0E+00

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.
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Total
Hazard

Index
NA
3.3E-03
NA
34E-03
1.4E-05

NA

6.7E-03
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Table C-75
Set 1 - RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 35C - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion =~ Dermal Contact of Particulates of Volatiles

Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 fi.) Soil (0 to 7 ft.) Total
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV NE NA
Metals
Aluminum 35.50 12.43 1.53 NE 49.46
Cadmium ND ND ND NE NA
Vanadium 21.26 28.62 0.45 NE 50.34
Non-Metallic Anion
Perchlorate 0.20 0.01 NTV NE 0.20
Semi-Volatile Organics
Benzo(a)pyrene NTV NTV NTV NE NA
Totals 57.0 41.1 2.0 0.0 100.0

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
Benzo(a)pyrene

Table C-76
Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 35C - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates
Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)

(mg/kg-day) (mg/kg-day) (mg/m’)

5.26E-12 5.52E-13 7.95E-16
4.08E-04 1.43E-05 6.17E-08
ND ND ND
1.71E-06 5.99E-08 2.59E-10
2.04E-09 7.15E-11 3.09E-13
3.69E-09 1.68E-09 5.58E-13

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site35C_riskcales(0_to_0.5)_new.XLS Trespasser (35C)
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Inhalation
of Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE
NE
NE
NE
NE

NE

6/4/2003 4:11 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
Benzo(a)pyrene

Totals

NA = Not applicable.

Table C-77
Set 1 -RME

Summary of Potential Cancer Risks

Current Trespasser - Site 35C - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Incidental Ingestion
Soil (0to 0.5 ft.)

7.9E-07
NTV
ND
NTV
NTV
2.7E-08

8.2E-07

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.

NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTYV = No toxicity value available.

Site35C riskcalcs(0_to_0.5)_new.XLS Trespasser (35C)

Dermal Contact
Soil (0 to 0.5 ft.)

1.7E-07
NTV
ND
NTV
NTV
1.4E-08

1.8E-07

Inhalation
of Particulates

Soil (0 to 0.5 ft.)

2.6E-11
NTV
ND
NTV
NTV
4.9E-16

2.6E-11

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE
NE
NE
NE
NE
NE

0.0E+00
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Total
Potential
Cancer

Risk
9.5E-07
NA
NA
NA
NA

4.1E-08

9.9E-07
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Cadmium

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
Benzo(a)pyrene

Totals

NA =Not applicable.

NC = Not classified as a carcinogen.

Table C-78
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 35C - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 7 ft.)

79.26 16.64 0.00 NE
NTV NTV NTV NE

ND ND ND NE
NTV NTV NTV NE
NTV NTV NTV NE

271 1.38 0.00 NE

82.0 18.0 0.0 0.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site35C riskcalcs(0_to_0.5)_new.XLS Trespasser (35C)
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Total

95.91
NA
NA
NA
NA
4.09

100.0
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Antimony

Barium

Cadmium

Lead

Manganese

Mercury

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene

Table C-91
Set 1 - RME
Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
of Particulates
Soil (0 to 0.5 ft.)

Incidental Ingestion =~ Dermal Contact
Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.)

(mg/kg-day) (mg/kg-day) (mg/m’)
8.29E-13 8.70E-14 1.25E-16
1.84E-03 6.45E-05 2.79E-07

ND ND ND
4.68E-05 1.64E-06 7.07E-09
ND ND ND
ND ND ND
7.09E-05 2.48E-06 1.07E-08
ND ND ND
5.65E-06 1.98E-07 8.54E-10
1.17E-07 5.31E-08 1.76E-11
4.11E-07 1.87E-07 6.21E-11
8.81E-07 4.01E-07 1.33E-10
1.15E-07 5.24E-08 1.74E-11
7.44E-08 3.38E-08 1.12E-11
3.13E-07 1.42E-07 473E-11

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site46 _riskcalcs(0_to_0.5)_new.XLS Trespasser (46)

Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE

FEEEE

NE
NE

NE
NE
NE
NE
NE
NE
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Table C-92
Set 1 - RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation

Incidental Ingestion Dermal Contact of Particulates

Chemical Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV
Metals
Aluminum 1.8E-03 6.5E-04 8.0E-05
Antimony ND ND ND
Barium 6.7E-04 3.3E-04 1.4E-05
Cadmium ND ND ND
Lead ND ND ND
Manganese 1.5E-03 8.8E-04 2.1E-04
Mercury ND ND ND
Vanadium 8.1E-04 1.1E-03 1.7E-05
Semi-Volatile Organics
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo(b)fluoranthene NTV NTV NTV
AT Benzo(k)fluoranthene NTV NTV NTV
Dibenzo(a,h)anthracene NTV NTV NTV
Indeno(1,2,3-cd)pyrene NTV NTV NTV
Totals 4.8E-03 2.9E-03 3.3E-04

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

Site46_riskcalcs(0_to_0.5)_new.XLS Trespasser (46)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE

0.0E+00

034150

Total
Hazard

Index

NA

2.6E-03
NA
1.0E-03
NA
NA
2.6E-03
NA
1.9E-03

NA
NA
NA
NA
NA
NA

8.1E-03
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034151

Table C-93
Set 1 - RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion =~ Dermal Contact of Particulates of Volatiles

Chemical Soil (0t 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0 to 7 ft.) Total
Dioxin/Furan
2.3,7,8-TCDD NTV NTV NTV NE NA
Metals
Aluminum 22.76 7.97 0.98 NE 31.72
Antimony ND ND ND NE NA
Barium 8.25 4.12 0.18 NE 12.55
Cadmium ND ND ND NE NA
Lead ND ND ND NE NA
Manganese 18.62 10.86 2.65 NE 32.14
Mercury ND ND ND NE NA
Vanadium 9.97 13.42 0.21 NE 23.60
Semi-Volatile Organics
Benzo(a)anthracene NTV NTV NTV NE NA
Benzo(a)pyrene NTV NTV NTV NE NA
Benzo(b)fluoranthene NTV NTV NTV NE NA
Benzo(k)fluoranthene NTV NTV NTV NE NA
Dibenzo(a,h)anthracene NTV NTV NTV NE NA
Indeno(1,2,3-cd)pyrene NTV NTV NTV NE NA
Totals 59.6 36.4 4.0 0.0 100.0

NA =Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site46_riskcalcs(0_to_0.5)_new.XLS Trespasser (46) 6/4/2003 4:28 PM



034152

Table C-94

Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil (0to 0.5ft) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0 to 7 ft.)
Chemical (mg/kg-day) (mg/kg-day) (mg/m”) (mg/m®)
Dioxin/Furan
2,3,7,8-TCDD 1.42E-13 1.49E-14 2.15E-17 NE
Metals
Aluminum 3.16E-04 1.11E-05 4.78E-08 NE
Antimony ND ND ND NE
Barium NC NC NC NE
Cadmium ND ND ND NE
Lead ND ND ND NE
Manganese NC NC NC NE
Mercury ND ND ND NE
Vanadium 9.69E-07 3.39E-08 1.46E-10 NE
Semi-Volatile Organics
Benzo(a)anthracene 2.00E-08 9.10E-09 3.02E-12 NE
Benzo(a)pyrene 7.05E-08 3.21E-08 1.07E-11 NE
Benzo(b)fluoranthene 1.51E-07 6.87E-08 2.28E-11 NE
Benzo(k)fluoranthene 1.98E-08 8.99E-09 2.99E-12 NE
Dibenzo(a,h)anthracene 1.27E-08 5.80E-09 1.93E-12 NE
Indeno(1,2,3-cd)pyrene 5.37E-08 2.44E-08 8.12E-12 NE

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site46_riskcalcs(0_to_0.5)_new.XLS Trespasser (46) 6/4/2003 4:28 PM



Table C-95
Set 1 -RME
Summary of Potential Cancer Risks
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion  Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5ft) Soil (0to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD 2.1E-08 4.5E-09 7.1E-13
Metals
Aluminum NTV NTV NTV
Antimony ND ND ND
Barium NC NC NC
Cadmium ND ND ND
Lead ND ND ND
Manganese NC NC NC
Mercury ND ND ND
Vanadium NTV NTV NTV
Semi-Volatile Organics
Benzo(a)anthracene 1.5E-08 7.5E-09 2.7E-16
Benzo(a)pyrene 5.1E-07 2.6E-07 9.4E-15
Benzo(b)fluoranthene 1.1E-07 5.6E-08 2.0E-12
Benzo(k)fluoranthene 1.4E-09 7.4E-10 2.6E-14
Dibenzo(a,h)anthracene 9.3E-08 4.8E-08 1.7E-15
Indeno(1,2,3-cd)pyrene 3.9E-08 2.0E-08 7.1E-16
Totals 7.9E-07 4.0E-07 2.8E-12

NA = Not applicable.

NC =Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site46_riskcalcs(0_to_0.5)_new.XLS Trespasser (46)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
NE

0.0E+00

034153

Total
Potential
Cancer

Risk

2.6E-08

NA
NA
NA
NA
NA
NA
NA
NA

2.2E-08
7.8E-07
1.7E-07
2.2E-09
1.4E-07
5.9E-08

1.2E-06
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Table C-96
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 46 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles

Chemical Soil (0to 0.5ft) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (O to 7 ft.) Total
Dioxin/Furan
2,3,7,8-TCDD 1.79 0.37 0.00 NE 2.16
Metals
Aluminum NTV NTV NTV NE NA
Antimony ND ND ND NE NA
Barium NC NC NC NE NA
Cadmium ND ND ND NE NA
Lead ND ND ND NE NA
Manganese NC NC NC NE NA
Mercury ND ND ND NE NA
Vanadium NTV NTV NTV NE NA
Semi-Volatile Organics
Benzo(a)anthracene 1.22 0.63 0.00 NE 1.85
Benzo(a)pyrene 43.09 22.03 0.00 NE 65.11
Benzo(b)fluoranthene 9.23 472 0.00 NE 13.95
Benzo(k)fluoranthene 0.12 0.06 0.00 NE 0.18
Dibenzo(a,h)anthracene 7.80 3.99 0.00 NE 11.78
Indeno(1,2,3-cd)pyrene 3.28 1.68 0.00 NE 4.96
Totals 66.5 335 0.0 0.0 100.0

NA = Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.
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Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Aluminum

Antimony

Arsenic

Barium

Cadmium

Manganese

Mercury

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
2,6-Dinitrotoluene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Table C-109
Set 1 - RME

Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0to 0.5 ft.)

(mg/kg-day)

5.04E-13

2.10E-03
1.49E-06
1.08E-06
8.16E-04
ND
1.11E-04
1.55E-07
6.66E-06

2.94E-05

1.29E-07
4.70E-07
4.50E-07
6.85E-07

Karnack, Texas

Dermal Contact
Soil (0to 0.5 ft.)

(mg/kg-day)

5.29E-14

7.37E-05
5.20E-08
1.13E-07
2.86E-05
ND
3.90E-06
5.41E-09
2.33E-07

1.03E-06

4.52E-08
2.14E-07
2.05E-07
3.12E-07

Inhalation
of Particulates
Soil (0 to 0.5 ft.)

(mg/m’)

7.62E-17

3.18E-07
2.25E-10
1.63E-10
1.23E-07
ND
1.68E-08
2.34E-11
1.01E-09

4.44E-09

1.95E-11
7.10E-11
6.80E-11
1.04E-10

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site47_riskcalcs(0_to_0.5)_new.XLS Trespasser (47)

Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE
NE
NE
NE
NE
NE
NE
NE

NE

NE
NE

NE
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Table C-110
Set1-RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact of Particulates
Chemical Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD NTV NTV NTV
Metals
Aluminum 2.1E-03 7.4E-04 9.1E-05
Antimony 3.7E-03 8.7E-04 4.5E-07
Arsenic 3.6E-03 4.0E-04 - NTV
Barium 1.2E-02 5.8E-03 2.5E-04
Cadmium ND ND ND
Manganese 2.4E-03 1.4E-03 3.4E-04
Mercury 5.2E-04 2.6E-04 7.8E-08
Vanadium 9.5E-04 1.3E-03 2.0E-05
Non-Metallic Anion
Perchlorate 3.3E-02 1.1E-03 NTV
Semi-Volatile Organics
2.6-Dinitrotoluene 1.3E-04 5.3E-05 1.3E-07
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo(b)fluoranthene NTV NTV NTV
Totals 5.8E-02 1.2E-02 7.0E-04

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTYV = No toxicity value available.

Site47_riskcalcs(0_to_0.5)_new.XLS Trespasser (47)

034180

Inhalation Total
of Volatiles Hazard
Soil (0to 7 ft.) Index
NE NA
NE 2.9E-03
NE 4.6E-03
NE 4.0E-03
NE 1.8E-02
NE NA
NE 4.1E-03
NE 7.7E-04
NE 2.3E-03
NE 3.4E-02
NE 1.8E-04
NE NA
NE NA
NE NA
0.0E+00 7.0E-02
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Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Aluminum

Antimony

Arsenic

Barium

Cadmium

Manganese

Mercury

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
2,6-Dinitrotoluene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Totals

NA = Not applicable.

Table C-111
Set 1 - RME
Percent Contribution to the Total Hazard Index
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
of Particulates

Soil (010 0.5 ft.)

Dermal Contact
Soil (0 to 0.5 ft.)

Incidental Ingestion
Soil (0to 0.5 ft.)

NTV NTV NTV
2.99 1.05 0.13
528 1.23 0.00
5.11 0.57 NTV
16.58 8.29 0.36
ND ND ND

3.37 1.97 0.48
0.73 0.37 0.00
1.35 1.82 0.03
46.40 1.62 NTV
0.18 0.08 0.00
NTV NTV NTV
NTV NTV NTV
NTV NTV NTV
82.0 17.0 1.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site47_riskcalcs(0_to_0.5) new.XLS Trespasser (47)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

0.0

034181

Total

NA

4.17
6.52
5.68
25.23
NA
5.82
1.10
3.20

48.02
0.26
NA
NA
NA

100.0

6/4/2003 4:50 PM
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Table C-112

Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil (0to 0.5ft) Soil (0to0.5ft.) Soil (0to 0.5 ft.) Soil (0 to 7 ft.)
Chemical (mg/kg-day) (mg/kg-day) (mg/m’) (mg/m’)
Dioxin/Furan
2,3,7,8-TCDD 8.64E-14 9.07E-15 1.31E-17 NE
Metals
Aluminum 3.61E-04 1.26E-05 5.45E-08 NE
Antimony 2.55E-07 8.91E-09 3.85E-11 NE
Arsenic 1.85E-07 1.94E-08 2.79E-11 NE
Barium NC NC NC NE
Cadmium ND ND ND NE
Manganese NC NC NC NE
Mercury NC NC NC NE
Vanadium 1.14E-06 4.00E-08 1.73E-10 NE
Non-Metallic Anion
Perchlorate 5.03E-06 1.76E-07 7.61E-10 NE
Semi-Volatile Organics
2,6-Dinitrotoluene 2.21E-08 7.75E-09 3.35E-12 NE
Benzo(a)anthracene 8.05E-08 3.66E-08 1.22E-11 NE
Benzo(a)pyrene 7.72E-08 3.51E-08 1.17E-11 NE
Benzo(b)fluoranthene 1.17E-07 5.34E-08 1.78E-11 NE

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site47_riskcalcs(0_to_0.5)_new.XLS Trespasser (47) 6/4/2003 4:50 PM



Table C-113

Set 1 -RME
Summary of Potential Cancer Risks
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion ~ Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD 1.3E-08 2.7E-09 4.3E-13
Metals
Aluminum NTV NTV NTV
Antimony NTV NTV NTV
Arsenic 2.8E-07 3.1E-08 1.2E-10
Barium NC NC NC
Cadmium ND ND ND
Manganese NC NC NC
Mercury NC NC NC
Vanadium NTV NTV NTV
Non-Metallic Anion
Perchlorate NTV NTV NTV
Semi-Volatile Organics
2,6-Dinitrotoluene 1.5E-08 6.2E-09 NTV
Benzo(a)anthracene 5.9E-08 3.0E-08 1.1E-15
Benzo(a)pyrene 5.6E-07 2.9E-07 1.0E-14
Benzo(b)fluoranthene 8.6E-08 4.4E-08 1.6E-12
Totals 1.0E-06 4.0E-07 1.2E-10

NA = Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site47_riskcales(0_to_0.5)_new.XLS Trespasser (47)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

0.0E+00

034183

Total
Potential
Cancer

Risk

1.6E-08

NA
NA
3.1E-07
NA
NA
NA
NA
NA

NA
2.1E-08
8.9E-08
8.5E-07
1.3E-07

1.4E-06

6/4/2003 4:57 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD
Metals

Aluminum

Antimony

Arsenic

Barium

Cadmium

Manganese

Mercury

Vanadium
Non-Metallic Anion
Perchlorate
Semi-Volatile Organics
2,6-Dinitrotoluene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Totals

NA = Not applicable.

NC = Not classified as a carcinogen.

Table C-114
Set1-RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 47 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation Inhalation
Incidental Ingestion Dermal Contact  of Particulates of Volatiles
Soil (0to 0.5 ft.) Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 7 ft.)
0.92 0.19 0.00 NE
NTV NTV NTV NE
NTV NTV NTV NE
19.60 2.17 0.01 NE
NC NC NC NE
ND ND ND NE
NC NC NC NE
NC NC NC NE
NTV NTV NTV NE
NTV NTV NTV NE
1.06 0.44 NTV NE
4.16 212 0.00 NE
39.82 20.36 0.00 NE
6.06 3.10 0.00 NE
71.6 28.4 0.0 0.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site47 riskcalcs(0_to_0.5) new.XLS Trespasser (47)

034184

Total

NA
NA
21.78
NA
NA
NA
NA
NA

NA
1.50
6.28
60.18
9.16

100.0

6/4/2003 4:50 PM
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Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Antimony

Barium

Cadmium

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Volatile Organics
Vinyl Chloride

Table C-127
Set1-RME
Summary of Exposure Doses (Noncancer Effects)
Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion = Dermal Contact of Particulates
Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
(mg/kg-day) (mg/kg-day) (mg/m’)
3.10E-12 3.25E-13 4.69E-16
2.74E-03 9.59E-05 4.14E-07
ND ND ND
1.35E-04 4.72E-06 2.04E-08
ND ND ND
8.29E-06 2.90E-07 1.25E-09
3.72E-07 1.69E-07 5.62E-11
3.13E-07 1.42E-07 4.73E-11
5.68E-07 2.58E-07 8.58E-11
4.50E-08 2.05E-08 6.80E-12
1.47E-07 6.68E-08 2.22E-11
ND ND ND

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site48 riskcalcs(0_to_0.5)_new.XLS Trespasser (48)

034208

Inhalation
Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

6.81E-05

6/4/2003 5:01 PM



Table C-128
Set 1 - RME
Summary of Hazard Quotients and Indices
Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact of Particulates
Chemical Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.) Soil (0 to 0.5 ft.)
Dioxin/Furan
2.3,7,8-TCDD NTV NTV NTV
Metals
Aluminum 2.7E-03 9.6E-04 1.2E-04
Antimony ND ND ND
Barium 1.9E-03 9.6E-04 42E-05
Cadmium ND ND ND
Vanadium 1.2E-03 1.6E-03 2.5E-05
Semi-Volatile Organics
Benzo(a)anthracene NTV NTV NTV
Benzo(a)pyrene NTV NTV NTV
Benzo(b)fluoranthene NTV NTV NTV
Dibenzo(a,h)anthracene NTV NTV NTV
Indeno(1,2,3-cd)pyrene NTV NTV NTV
Volatile Organics
Vinyl Chloride ND ND ND
Totals 5.9E-03 3.5E-03 1.9E-04

NA = Not applicable.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site48 riskcalcs(0_to_0.5) new.XLS Trespasser (48)

034210

Inhalation Total
of Volatiles Hazard
Soil (0 to 7 ft.) Index
NE NA
NE 3.8E-03
NE NA
NE 2.9E-03
NE NA
NE 2.8E-03
NE NA
NE NA
NE NA
NE NA
NE NA
6.8E-04 6.8E-04
6.8E-04 1.0E-02

6/4/2003 5:01 PM



Chemical

Dioxin/Furan
2,3,7,8-TCDD

Metals

Aluminum

Antimony

Barium

Cadmium

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Volatile Organics
Vinyl Chloride

Totals

NA = Not applicable.

Table C-129
Set1-RME

Percent Contribution to the Total Hazard Index

Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant

Incidental Ingestion
Soil (0t 0.5 ft.)

NTV

26.77
ND
18.83
ND
11.58

NTV
NTV
NTV
NTV
NTV

ND

57.2

Karnack, Texas

Dermal Contact
Soil (0 to 0.5 ft.)

NTV

9.37
ND
9.41
ND

15.58

NTV
NTV
NTV
NTV

ND

344

Inhalation
of Particulates

Soil (0 to 0.5 ft.)

NTV

1.16
ND
0.41
ND
025

NTV
NTV
NTV
NTV
NTV

ND

1.8

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site48_riskcalcs(0_to_0.5)_new.XLS Trespasser (48)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE
NE
NE
NE
NE

NE
NE

NE
NE

6.65

6.7

034211

Total

NA

37.30
NA
28.64
NA
2740

NA
NA
NA
NA
NA
6.65

100.0

6/4/2003 5:01 PM



Table C-130

Set 1 -RME
Summary of Exposure Doses (Cancer Effects)
Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion Dermal Contact  of Particulates
Soil (0to 0.5 ft.)  Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)

Chemical (mg/kg-day) (mg/kg-day) (mg/m?)
Dioxin/Furan
2,3,7,8-TCDD 5.31E-13 5.58E-14 8.03E-17
Metals
Aluminum 4.70E-04 1.64E-05 7.10E-08
Antimony ND ND ND
Barium NC NC NC
Cadmium ND ND ND
Vanadium 1.42E-06 4.98E-08 2.15E-10
Semi-Volatile Organics
Benzo(a)anthracene 6.37E-08 2.90E-08 9.64E-12
Benzo(a)pyrene 5.37E-08 2.44E-08 8.12E-12
Benzo(b)fluoranthene 9.73E-08 4.43E-08 1.47E-11
Dibenzo(a,h)anthracene 7.72E-09 3.51E-09 1.17E-12
Indeno(1,2,3-cd)pyrene 2.52E-08 1.14E-08 3.80E-12
Volatile Organics
Vinyl Chloride ND ND ND

NC = Not classified as a carcinogen.
ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

Site48_riskcalcs(0_to_0.5)_new.XLS Trespasser (48)

Inhalation
of Volatiles
Soil (0 to 7 ft.)

(mg/m’)

NE

NE
NE
NE
NE
NE

NE
NE
NE
NE
NE
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Table C-131

Set 1 -RME
Summary of Potential Cancer Risks
Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
Incidental Ingestion ~ Dermal Contact of Particulates
Chemical Soil (0to 0.5 ft.) Soil (0to 0.5 ft.)  Soil (0to 0.5 ft.)
Dioxin/Furan
2,3,7,8-TCDD 8.0E-08 1.7E-08 2.7E-12
Metals
Aluminum NTV NTV NTV
Antimony ND ND ND
Barium NC NC NC
Cadmium ND ND ND
Vanadium NTV NTV NTV
Semi-Volatile Organics
Benzo(a)anthracene 4.7E-08 2.4E-08 8.5E-16
Benzo(a)pyrene 3.9E-07 2.0E-07 7.1E-15
Benzo(b)fluoranthene 7.1E-08 3.6E-08 1.3E-12
Dibenzo(a,h)anthracene 5.6E-08 2.9E-08 1.0E-15
Indeno(1,2,3-cd)pyrene 1.8E-08 9.4E-09 3.3E-16
Volatile Organics
Vinyl Chloride ND ND ND
Totals 6.6E-07 3.2E-07 4.0E-12

NA =Not applicable.

NC = Not classified as a carcinogen.

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.
NTV = No toxicity value available.

Site48_riskcalcs(0_to_0.5)_new.XLS Trespasser (48)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE

NE
NE
NE
NE
NE

1.0E-07

1.0E-07

(0134213

Total
Potential
Cancer

Risk

9.6E-08

NA
NA
NA
NA
NA

7.0E-08
5.9E-07
1.1E-07
8.5E-08
2.8E-08
1.0E-07

1.1E-06
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Chemical

Dioxin/Furan
2.3,7,8-TCDD

Metals

Aluminum

Antimony

Barium

Cadmium

Vanadium
Semi-Volatile Organics
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Volatile Organics
Viny! Chloride

Totals

NA = Not applicable.

NC = Not classified as a carcinogen.

Table C-132
Set 1 -RME
Percent Contribution to the Total Potential Cancer Risk
Current Trespasser - Site 48 - Exposure To On-Site Soil
Group 4 Sites - Longhorn Army Ammunition Plant
Karnack, Texas

Inhalation
of Particulates

Soil (0to 0.5 ft.) Soil (0 to 0.5 ft.)

Incidental Ingestion Dermal Contact
Soil (0 to 0.5 ft.)

7.37 1.55 0.00
NTV NTV NTV
ND ND ND
NC NC NC
ND ND ND
NTV NTV NTV
430 220 0.00
36.22 18.52 0.00
6.56 3.36 0.00
5.21 2.66 0.00
1.70 0.87 0.00
ND ND ND
61.4 29.1 0.0

ND = Not detected in associated media or not selected as a chemical of potential concern.
NE = Not evaluated through this exposure pathway. Chemical is not identified as a volatile.

NTYV = No toxicity value available.

0.00 = Contribution to risk was less than 0.01 percent.

Site48_riskcalcs(0_to_0.5) new.XLS Trespasser (48)

Inhalation
of Volatiles

Soil (0 to 7 ft.)

NE

NE
NE
NE
NE
NE

NE
NE
NE
NE
NE

9.49

95

034214

Total

891

NA
NA
NA
NA
NA

6.50
54.74
9.92
7.87
257
9.49

100.0
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