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SECTION 1
INTRODUCTION

This report presents the purpose, methods, and results of Step 1, Step 2, and an initial Step 3
Ecological Risk Assessment (ERA) for the southeast portion of Martin State Airport (MSA). Step ]
and 2 of an ERA are preliminary, initial screening processes designed to estimate the likelihood of
ecological risk, and to provide a basis for determining the necessity of the more thorough Step 3
ERA. The Step 3 ERA process involves a more refined food web exposure analysis to more
realistically characterize risk to ecological receptors. The decision to proceed to any additional ERA
Steps is made as a part of the risk management decisions, specifically using Scientific Management
Decision Points (SMDP) butlt into the U.S. Environmental Protection Agency (EPA)Y ERA Process
(EPA 1997). ;

1.1 OBJECTIVES

The approach used in the Step | and 2 risk screening was discussed in the Final Technical
Memorandam for the Ecological Risk Assessment Martin State Airport (referred to a “Tech Memo™)
{Tetra Tech, 2004). This ERA incorporates the latest available guidance and concepts on ERA,
mcluding:

s Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (EPA 1997)

o Guidelines for Ecological Risk Assessmeni (EPA 1998)

» Ussuance of Final Guidance: Ecological Risk Assessment and Risk Management
Principles for Superfund Sites (EPA 1999a)

The overall objectives of the ecological risk screening approach are to characterize the ecological
habitat, identify the ecological receptors of concern (ROC) and constituents of potential concern
(COPC) in each applicable media (i.e., water, soil, and sediment), and 1o assess potential risks to the
environment. This approach allows the Maryland Department of Environment (MDE) to make

informed decisions regarding environmental protection and reguiatory compliance.
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The screening level assessment comprises the first two steps of an eight-step process of ERA at
Superfund sites. or sties otherwise required to follow the CERCLA process. The MSA Site has been
treated as an environmental baseline survey site, and has had CERCLA guidance applied. The

screening level process, as applied to this site, consists of three steps:

1. Problem Formulation and Ecological Effects Evaluation;
2. Exposure Estimate and Risk Calculation,
3. SMDP to determine whether data are sufficient to make a risk decision or to go to Step 3.

The screening level assessment approach corresponds to Steps t and 2 in Figure 1. Additionally, this
risk assessment documents 4 more refined food web assessment for terrestrial and aquatic receptors
at the MSA Site, as the initial steps for Step 3 as shown m Figure 1.
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ETEP 1: SCREENING-LEVEL:

~ Site Visit
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é

STEP 8: RISK MANAGEMENT

Figure 1. The EPA Eight-Step Ecological Risk Assessment Process for Superfund
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SECTION 2
PROBLEM FORMULATION AND ECOLOGICAL EFFECTS EVALUATION

The problem formulation represents the scoping stage of all ERAs. In this step. existing information
is examined, the site visited, ROCs identified, a conceptual model for the site is developed in order
to identify potential exposure pathways, and preliminary assessment and measurement endpoints are
identified. Ultimately, the problem formulation generates one or more guestions, speculations, or
hypotheses regarding current or future human-induced changes to the environment. These questions
are answered or hypotheses tested by collecting information during the analysis phase. The

ecological significance of the results is evaluated during risk characterization step.

Details of the problens formulation are discussed in the Tech Memo submitted by Tetra Tech and
approved by MDE.

2.1 ENVIRONMENTAL SETTING

Tetra Tech’s final report for the data gap investigation and modeling ( Tetra Tech, 2004) summarized
existing knowledge of the site and much of its current setting. A site visit by Tetra Tech ecologists
on November 23, 2003 was also used to gather additional, pertinent information for this ERA.

Plant species at MSA can be divided into four distinet habitats including field habitat, forest stand,
wetland-pond margin and riparian forest. Field habitat consists of open arcas with no canopy or
woody plants. All of the Taxiway Tango area consists of open short grass fields between the
runnways and directly adjacent to the runway area. Forest stands consisting of habitat with large
canopy trees and a sparse layer of herbaceous understory, imake up the majority ofhabitat associated
with the MSA site, particularly near the Drum area and the area surrounding the two ponds. The
forest is mixed deciduous with white oak (Quercus alba) and sweetgum (Liguidambar styraciflug) as
the dominant canopy species. Other species observed include twip poplar (Liriodendron tulipifera),
black cherry (Prunus sylvatica), and red maple (4cer rubrumn). The understory of the forest stand
consists of several smaller trees such as flowering dogwood (Cornus florida), American holly {Hex
opaca), ironwood (Carpinus caroliniana) and various herbaceous species. Riparian forest differs
from the other forest stands by having a dominance of black cherry trees with some pines, dogwood,
and staghorn sumac. Most of the trees are vounger than those in the more upland forest habitat with
thicker understory vegetation. This habitat is present in the southieastern part of the site along Frog
Mortar Creek.
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Two small ponds and Frog Mortar Creek, adjacent to the eastern edge of the property, constitute the
aquatic habitats at MSA. The ponds are associated with adjacent wetland habitat consisting of the
emergent plant Phragmites as well as sedges and some willow trees. No submerged aquatic
vegetation was observed during our site visit, however, plants have the potential to occur as these
ponds are apparently fed by surface water (small stream originating to the north of the MSA site of
concern) and perhaps by surficial groundwater as well. These ponds have an approximate maximum
depth of five feet.

Frog Mortar Creek is a freshwater tidal waterbody that is one of the many upper inlets associated
with the Chesapeake Bay. Frog Mortar Creek is swrrounded by urban and commercial land uses and
has several boat docks tocated across the creek from MSA. No boating piers were observed in Frog
Mortar Creek adjacent to MSA property.

Given the variety of forest, field, and aquatic habitats available, many bird species are likely to occur
at MSA including geese, ducks (wading, diving, and wood ducks), herons, finches, sparrows, robins,
warblers, hawks, Kingfishers, and woodpeckers, Mammals such as deer, fox. moles, shrews, rabbits,
woodchucks, squirreis, and raccoons are also likely to occur at this site, given the proximity to a
water body such as Frog Mortar Creek, the site’s relative lack of human activity, and the range of
habitats available. Turtles were observed in one of the ponds during our site visit and it is likely that
amphibians such as frogs are present as well. Reptiles likely to oceur at this site include snakes (i.e.
black snakes).

22  RECEPTORS OF CONCERN

Ecological ROCs are species or guilds of species that are important to the ecology of the site and that
may be susceptible to chemical constituents released at the site. Five criteria were used to evaluate
potential ecological ROCs for this ERA:

» Presence — known or expected to occur onsite

» Susceptibility - exposure pathway is likely complete and of sufficient
duration/magnitude

* Representative - of the food web and/or guild

» Data Availability - sufficient and appropriate type of toxicity and exposure information

¢ Societal Importance — species merits public attention
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The following secttons summarize the ROCs sclected for this ERA and the rationale for selecting

them.
2.2.1 Threatened or Endangered Specics

Current information suggests that threatened or endangered species do not oceur at this stte and so

are not applicable to this ERA (personal communication with MDNR, 2004).
2.2.2 Non-Threatened er Endangered Species

Terrestrial vegetation is an ecological receptor at the MSA Site because of its critical role as the
primary producer for the site. As indicated in the Technical Memorandum, several plant species
occur on the site that could provide food for herbivores and omnivores, thereby providing a

mechanism to transfer soil contaminants to higher trophic levels.

Soil invertebrates such as earthworms, are another ROC because they influence soil turnover,
mineralization, humidification, soil porosity, aeration, water infiltration, and soil-water retention, and
they provide tood for bigher trophic levels (birds, mammals). Because of their close association with
soil (and any contaminants that may be present) and ecological importance in the maintenance of soil
fertility, earthworms and other soil invertebrates are considered ecological receptors of concern at the
MSA Site.

The habitat, as well as our site inspection of the MSA Site, indicates that many birds inhabit the area
such as cardinals, starlings, and woodpeckers (Table 1). Three birds were selected as ROCs
representing birds. The red-tailed hawk is representative of raptors found in the area and the
mourning dove and American robin are representative of passerine and other plant and invertebrate

teeding birds in the area.

Numerous small and medium sized mammals mayv use the MSA Site as habitat. The MSA Site
represents good habitat for small mammals. Consequently, the short-tailed shrew, meadow vole, and
white-footed mouse were selected as mammalian receptors of concern. The red fox was also

selected as an ROC due to its potential use of the site and its role as a tertiary consumer.

Aquatic habitats are present along Frog Mortar Creek, to the east of the site as well as the two ponds,
Receptors of concern identified as representative of this type of environment included the raccoon

{representative of omuivorous mammals), mallard duck (representative of omnivorous birds), the
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belted kingfisher and great blue heron (representative of piscivores). In addition, aquatic
invertebrates and fish that live in both the water column and sediment have been designated as
aquatic ROCs.

2.3 ECOLOGICAL RISK CONCEPTUAL SITE MODEL

The Conceptual Site Model (CSM) is an end product of the problem formulation step. 1t contains a
descniption of the physical and ecological characteristics of the site, potential exposure scenarios.
ROC, and assessment and measurement endpoints. Figure 2 contains the CSM for the MSA Site as
previously submitted in Tetra Tech’s Technical Memorandum for the Ecological Risk Assessment.

2.4 ASSESSMENT AND MEASUREMENT ENDPOINTS

USEPA (1998) guidance stresses the importance of ecologically significant endpoints. The
selection of assessment endpoints is based on the fundamental knowledge of the local ecology.
Based on the ROCs observed during the site visit, existing habitat, and the above observations, the
following ecological assessment endpoints are defined:

1. Protection of aquatic organisms that live in the water column in the ponds and the
Creek adjacent to the site by determining that COPCs in these media do not have
adverse effects on survival, growth, and reproduction.

2. Protection of benthic organisms that live in the sediment in the ponds and Creek
adjacent 1o the site by determining that COPCs in these media do not have adverse
effects on survival, growth, and reproduction.

3. Protection of birds, represented by the omnivorous aquatic mallard duck, the
carnivorous great blue heron, and the piscivorous belted kingfisher, by determining
that ingestion of COPCs in food items and sediment does not have umacceptable
adverse impacts on survival, growth, and reproduction of higher trophic levels.

4. Protection of mammals, represented by the omnivorous raccoon by determining that
ingestion of COPC in food items and sediment does not have unacceptable adverse

impacts on survival, growth, and reproduction of higher trophic levels.
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5. Protection of terrestrial organisms that live in the soil, by determining that COPCs in the

soil do not have adverse effects on survival, growth, and reproduction.

6. Protection of birds, represented by the invertivore/omnivore American robin, the
herbivorous moming dove, and the carnivorous red-tailed hawk, by determining that
ingestion of COPCs in food items and soil does not have unacceptable adverse impacts

on swvival, growth, and reproduction of higher trophic levels.

7. Protection of mammals, represented by the herbivore, meadow vole; the omnivore,
white-footed mouse; the invertivore, short-tailed shrew; and the carnivere, red fox, by
determining that ingestion of COPC in food items and soil does not have unacceptable
adverse impacts on survival, growth, and reproduction of higher trophic levels.

Measurement endpoints arc measurable ecological characteristics that are related to the assessment
endpoints (USEPA, 1998). Because it is difficult to “measure™ assessment endpoints, measurement
endpoints were chosen that permit inference regarding the above-described assessment endpoints.
Measurement endpoints selected for this risk assessment include (Table 2):

¢ Media Chemistry for Surface Water—The measurement of chemical constituent
concentrations in surface water provides the means, when compared to water quality
criteria, for drawing inferences regarding the protection of aquatic organisms that live in
the water column. Two surface water samples were collected in Frog Mortar Creek, in
areas close to the site that the model predicts have the highest groundwater contributions.
These samples were analyzed for the same chemicals as in groundwater: total and
dissolved metals, volatile organtc compounds (VOCs), and semi-volatile organic
compounds (SVOCs). In addition, one surface water sample was collected from each of
the two ponds on the site and analyzed for the same constituents.

s Media Chemistry for Sediment—The measurement of chemical constituent
concentrations in sediment provides the means, when compared to appropriate sediment
screening values, to assess the protection of benthic organisims that live in the sediment.
Two sediment samples were collected and analyzed from Frog Mortar Creek in the same
locations as the surface water samples. Sediment samples from the two ponds were
previously collected and analyzed in 2000 and the data validated. These data were used
in the ERA to evaluate the sediment pathway.

TETRA TECH: MARTIN STATE AIRPORT, ECOLOGICAL RISK ASSESSMENT PAGE 2-6




+ Media Chemistry for Sotl—The measurement of chemical constituent concentrations in
soil provides the means, when compared to appropriate soil screening values, to assess
the protection of benthic organisms that live in the soil. Extensive soil data are available
from the past three years fo evaluate risks due to the soil pathway. Seil concentrations
measured in the top 1 foot were used in analyses because this is the soil horizon to which
terrestrial receptors (invertebrates, mammals, and birds) are primarily exposed.
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SECTION 3
COPC S5CREEN

Sotl, groundwater, and sediment data previously collected have been validated and were used in
analysis. Surface water data for Frog Mortar Creek were collected on July 7, 2004, because
previously avaitable data for this Creek were more than 7 years old. Two surface water samples
were collected within 50 feet of the MSA shoreline as indicated in Figure 3. These locations were
selecied based on extensive groundwater sampling and modeling which indicated the direction of the
piume to the Creek. Sedunent sampies for the two ponds were also collected on July 7. 2004 and
analyzed for the same suite of data as for the groundwater samples. These data and the Creek water
data were validated prior to analysis. In accordance with EPA ERA guidance, the average of field
duplicates was used as the concentration for those particular samples when they occurred. and one-
half the detection limit was used as the value of samples determined to contain analvte

concentrations below detectable levels for statistical purposes.

The screening process that identifies COPCs is environmentatly conservative so as not to eliminate
analytes that could pose potential ecological risk. Using conservative assumptions and appropriate
screening values during the COPC screening process minimizes this potential. Analytes remaining
after the screening process are COPCs,

3.1  SURFACE SOIL COPC IDENTIFICATION

Widely accepted and comprehensive toxicity reference values (TRVSs) for surface soils are limited.
While many sources have identified “safe” sotl contaminant levels from a human health perspective,
only a few have developed soil TRVs with protection of ecological receptors as a goal. These

sources include:

o USEPA Region 3 BTAG screening levels (USEPA 1995). However, many of these
values are based on background concentrations rather than on toxicological data.

* USEPA Region 4 screening values (USEPA 1999b).

¢ Scientific literature, including Efrovmson et al. (1997a, 1997b), MHSPE (1994), and
USEPA (2000a).

TRVs are most widely available for terrestrial plants and soil invertebrates (earthworms). Soil TRVs

used in this study are summarized in Table 3.
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Eleven metals {beryllium, cadmium, chromium, copper, lead, mercury, nickel. selentum, silver.
thallium, and zinc) were identified as COPCs in surface soil because, the maximum concentrations
of these analytes exceeded the respective soil screening values (Table 4). For the same reason, 14
SVOCs and two VOCs were retained as COPCs in surface soil. One metal, four pesticides, 26
SVOCs, and 31 VOCs were retained as COPCs because of the absence of screening values. One
metal, 14 SVOCs, and three VOCs were retained because one-half'the maximum reporting limit was

oreater than the screening toxicity value.
3.2 SURFACE WATER COPC IDENTIFICATION

Water bodies on or near Martin State Airport are freshwater. Sources of surface water TRVs for

freshwater include:

+ Federal Ambient Water Quality Criteria (USEPA 1994; 1999b).

» Maryland Water Quality Standards/Criteria.

o USEPA Ecotox Thresholds (USEPA 1996).

o USEPA Region 3 BTAG screening levels (USEPA 1995).

« USEPA Region 4 screening values (USEPA 1999b).

* Scientific literature, such as the Aquatic Information Retrieval (AQUIRE) database
and Suter and Tsao (1996), and literature compilations, such as Buchman (1999).

For metals, both unfiltered (total) and filtered {dissolved) concentrations were included in the TRV
comparison. For chemicals known to bioaccumulate in aquatic food webs, TRV's were based on the
final chronic value (rather than the final residue value) as per USEPA (1996b) and Suter and Tsao
{1996). The unse of final chronic values is intended to protect ecological receptors from direct
exposure to chemicals in surface water, rather than from exposure via food webs. Potential risks to
upper trophic-level receptors from food web exposures (tissue residues) were evaluated separately
{see Section 4.0). Surface water TRVs used in this study are summarized in Table 5.

‘Two metals exceeded screening values for water (dissolved and total copper and dissolved zinc)
(Table 6). Three additional metals (total and dissolved cadmium; total and dissolved lead; and total
and dissolved silver), and eleven SVOCs were identifted as COPCs because one-half the maximum
reporting limit was greater than toxicity reference value. Another 21 SVOCs and 21 VOCs were

identified as COPCs because they lack approved toxicity reference values.
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33 SEDIMENT COPC IDENTIFICATION
Sources of sediment TRVs include:

« USEPA Region 3 BTAG screening levels (USEPA 1995). However, these values are
primarily Effects Range-Low (ER-L) values (L.ong and Morgan 1990; Long et al. 1995)
and Apparent Effects Thresholds (AETs) from vartous literature sources. ER-L values
were derived for marine and estuarine systems, but surface waters on and near the airport
are freshwater. These values have often been used to assess freshwater systems, but only
in the absence of appropriate freshwater screening levels. Certain AET values may have
been derived from freshwater studies, but because the AET represents the sediment
contaminant concentration above which statistically stgnificant biological effects are
expected to oceur, they may be overprotective.

» USEPA Region 4 screening values (USEPA 1999b).

» Ontario freshwater sediment screening guidelines (Persaud et al. 1993).

» USEPA Ecotox Thresholds (USEPA 1996).

* Sediment values developed as part of ongoing Great Lakes sediment research (e.g., Smith
et al. 1996; Ingersoll et al. 1996}

» Scientific literature and literature compilations (e.g., Buchman,19997).

These TRVs are typically based on studies that correlate chemical concentrations in sediment with
some measure of benthic community impairment; this approach is known as the Screening Level
Concentration approach, Because these TRVs do not consider site-specific bioavailability, and
correlate effects to each individual chemical without accounting for the possible effects of other
chemicals in the sediment, their use tends to result in a very conservative estimate of risk. Sediment
TRVs used in this study are summarized in Table 7.

Eight metals (cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc) were identified as
COPCs in sediment due to concentrations exceeding the respective screening value {Table 8). For
the same reason, twelve SVOCs, were retained as COPCs in sediment. [n addition, two metals, 30
SVOCs, five pesticides, and 53 VOCs were retained as COPCs based on the absence of screening
values. One metal, fifteen SVOCs, and six VOCs were identified as COPCs because one-half the

maximum reporting limit was in excess of the screening value.
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34  SUMMARY OF ECOLOGICAL COPCS

A summary of ecological COPCs for all matrices identified at the MSA Site at the end of Step |
of the ERA is shown in Table 9.
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SECTION 4
STEP 2 ECOLOGICAL RISK ASSESSMENT

A Step 2 Risk Assessment intentionally uses conservative exposure assumptions designed to retain
and properly evaluate all contaminants that might pose a risk to ROCs. Exposure assessment is a
key component of risk quantitation evaluated in Step 2, linking contaminants to receptors through
complete pathways. Exposure refers to the degree of contact between ecological receptors at a site
and the COPC. COPCs that are bioaccumulative are examined in upper trophic level receptor food
webs where tndirect contact (dietary exposure) 1s the most relevant exposure pathway. All COPCs
are evaluated for direct contact by receptors such as terrestrial plants, soil invertebrates, aquatic

water column communities, and benthic tnvertebrates,

4.1 DIRECT EXPOSURE OF PLANTS AND INVERTEBRATES TO SURFACE SOIL

Based on the CSM in Figure 2, terrestrial receptors at the site are potentially exposed to COPCs in
surface soil, either through direct contact, or via dietary food web. In either pathway, the starting
point for the evaluation of terrestrial receptors is the maximum concentration in the surface soil.

A relevant pathway for terrestrial plant communities is the chronic exposure to surface soil
contaminants that may exhibit detrimental effects on plant survival and growth. For non-
bicaccumulative COPCs, maximunt soil concentrations were compared with no effect levels for
terrestrial plants. An Ecological Quotient (EQ) was calculated for terrestrial plants assuming that
COPCs are 100 percent bioavailable for uptake by the plants.

EQ = Maximum Soil Concentration / No Effect Level for Plants
Srmilarly, a relevant pathway for terrestrial invertebrate communities is chronic exposure to soil
contaminants that may exhibit detrimental effects on survival and growth. Therefore, an EQ was
calculated for terrestrial soil invertebrates by comparing maximum sotl concentration to threshold

levels and assuming 100% bioavailability of COPCs.

EQ = Maximum Seil Concentration / Soil Invertebrate Threshold Level
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4.2  INDIRECT EXPOSURE OF HIGHER TROPHIC LEVELS TO COPCS (FOOD
WEB ANALYSES)

4.2.1 Terrestrial Food Web

The relevant pathway for terrestrial mammalian and avian ROCs is chronic exposure 1o surface
sotl contantinants via dietary uptake. The ROCs occupy different feeding guilds. but have diets
that contain potential vecters for site-related soil contaminants. For this step of the ERA. a given
mammal or bird is assumed fo ingest only the most contaminated food item in its diet. Incidental
soil ingestion was also inciuded in this assessment. This step assumes that the concentration of
each COPC present in dietary items is presented in dietary items on a dry-weight basis, but
consumption s estimated by use of wet-weight concentrations, which conservatively estimate
dietary doses.

No site-specific vegetation, invertebrate, or marmmal concentrations of COPCs were available.
Theretore, for those contaminants that bioaccumulate, a maximum bioaccumuiation factor (BAF)
or bioconcentration factor {BCF) (animal or plant, respectively) was applied to the maximum soil
concentration to determine dietary exposures to a given ROC.

The BAF is used as follows:
{ X Jearthworm = [ X }seit X BAF
where;
{X]cashworm = the concentration of chemical X in earthworm (dry weight),
BAF = the btoaccumulation factor, '

and [X],,, = the concentratior of chemical X in soil (dry weight).

The BCF 1s used as follows:
[ X Jptant =[Xsoit x BCF
where:
[X], = the concentration of chemical X in plant (dry weight).
BCF = the bioconcentration factor,
and [X], = the concentration of chemical X in soil (dry weight).

Terrestrial BAFs/BCFs are summarized in Table 10.

Dietary exposures for higher trophic level terrestrial ROCs were estimated as body-weight-
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normalized daily doses for comparison to a body-weight-normalized daily dose TRV. The daily
dose for a given receptor to a given COPC is given by multiplying the food ingestion rate by the
most contaminated food itern. The habitat usage factor is equal to 1.0 (ROCs are assumed to be
exposed to MSA soil for their entire life span in this step). Separate doses are presented for soil,
water and food ingestion contributions, and these are summed to produce the total dose for each
ROC.

422 Aquatic Food Web

Bioaccumulation factors for aquatic invertebrates, plants, and fish used for the determination of
exposure by the raccoon, mallard duck, belted kingfisher, and great blue heron are shown tu Table
11. In the absence of aquatic invertebrate BAFs, a BAF =1.0 was used.

Fish BAFs were used fo estimate the concentration of COPCs in sediment that is transferred to fish

living in that system. The equation used to make this estimate is:

[X]ﬁsh = [x]scdiment x BAFscdimen[

where:
[X1sg = the concentration of chemical X in fish,
[ X setimene = the concentration of chemical X in the sediment,
BAF = the bioaccumulation factor.

The bioconcentration factor (BCF) is used to approximate the chemical concentrations found in prey
items (fish) fiving in water at certain chemical concentration. The equation used to estimate this

concentration is:

{X]ﬁsh = {X}surface water < BCFsurface water

where:
X5, = the concentration of chemical X in fish (wet weight),
BCF = the bioaccumulation factor,
and [ X1, e wares = the concentration of chemical X in the surface water.
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Most BAFs are less than 1.0, indicating that expected concentrations in organisms are smaler than
those found in soil or sediment. Most fish BCF’s are much higher than 1.0 due to the ease with
which many contaminants from surface water can move across the gill membranes. Higher trophic-
level organisms that subsist on fish such as the belted kingfisher are exposed indirectly to the
contaminants in the sediment and surface water via the fooed source. Fish, as a food source, can be
exposed to the surface water contaminants directly and the sediment contaminants indirectly (via
dietary uptake of benthic macroinvertebrates). A caution here, however, is that many
bicaccumulative contaminants {organic compounds, especialty) are fairly hydrophobic {insoluble in
water) and are only present in low concentrations in water. For many of these contaminants, the
{ood chain pathway (sediments — plants and macroinvertebrates — fish — birds and mammals) is the

major route by which they occur in receptors.
4.2.3 TTerrestrial and Aquatic Upper Trophic Level Dosage

The total dose to upper trophic level organisms is:

Doseiotai = Dosesgod + Dosesoivsediment Dosewmtr

where:

Dose,,, = Total daily dose of COPC received by receptor; mg COPC/kg-body
wt./day

Dose;, = Daily dose of COPC received by receptor; mg COPC/kg-body
wt./day from meost contaminated food ttem

Doseinegien = Daily dose of COPC received by receptor; mg COPCrkg-body
wt./day from incidentally ingested soil/sediment

Dose,,.. = Daily dose of COPC received received by receptor; mg COPC/L/day

from ingestion of water

The total dose from food is given by:

Doserong = Fx Ux Cp

where:
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F. = Total daily feeding rate in kg food/kg-body weight of ROC/day (wet basis)

U = [Habitat usage factor {fraction of habitat range represented by site) for
receptor; assumed to be 1.0 for this food web

Cy = Concentration of COPC m food; calculated using the maximum dose as
determined in each contaminated food item {mg COPC/kg food)

The total dose {rom incidental ingestion of soil/sediment is given by:

Dose soisediment = Fs X Ux Cs

where:

F, = Total daily incidental soil/sediment feeding rate in kg soil or sediment/ kg-
body weight of ROC/day (wet basis)

9] = Habitat usage factor {fraction of habitat range represented by site} for
receptor; assunied to be 1.0 for this food web

C, = Concentration of COPC in soil/sediment; mg COPC/kg seil/sediment {dry
basis}

The total daily sotl/sediment feeding rate is given by:

Fs = Fr X Faoitfsediment

where:
F, = Total daily incidental soil/sediment feeding rate in kg soil/day (wet basis)
| = Total daily feeding rate in kg food/day (wet basis)
Fivsediment Fraction incidental soil/sediment ingestion as a proportion of food

ingestion rate

Lastly, the total dose from water is given by:

Dose waigr = Fw X Ux C,,

when:

F. = Total daily water ingestion rate in water/kg body weight of ROC/day

w
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8] = Habitat Usage Factor (fraction of habitat range represented by site) for
receptor; assumed to be 1.0 for this food web.
F. = Concentration of COPC in water; mg COPC/L water.

Information necessary for this calculation includes: organism body weight (BW), food ingestion rate
(Fy), fraction incidental soil/sediment ingestion as a proportion of food ingestion rate (F ;e 280G
analyte concentrations of ingested materials. Ingested media include both abiotic (soil) and biotic
{food item) materials. Information specifically relevant to the ecology of the ROC (i.c.. body
weights, food ingestion rates, and incidental soil ingestion rates) were obtained from published

sources (Table 12).

Upper trophic level terrestrial receptors that utilize aquatic habitat, like the raccoon or kingfisher, are
exposed by direct contact or through ingestion of food exposed to this sediment. As with soil, the
starting point for the evaluation of aquatic receptors is the concentration of each COPC in the solid

matrix, in this case sediment.

43  DIRECT EXPOSURE OF BENTHIC AND AQUATIC COMMUNITIES TO
SEDIMENT AND SURFACE WATER

The relevant pathway for exposure of COPCs in the sediments to benthic communities and aquatic
communities for surface water is chronic exposure to sediment and surface water contaminants that
may exhibit a detrimental effect on survival and growth. Maximum sediment and surface water
concentrations were compared to sediment and surface water toxicity reference values. It was
assumed that the COPCs are 100% bioavailable to the organisms for uptake. As with terrestrial

exposures, risk to organisms was based on a calculation of an EQ:

Ecological Quotient (EQ) = Maximum Sediment or Swrface Water Concentration / Sediment or Surface

Water Toxtcity Reference Value

44  INDIRECT EXPOSURE OF MAMMALS AND BIRDS TO SEDIMENT AND
SURFACE WATER

The relevant pathway through which mammalian and avian ROCs dependent on aquatic-derived
food are exposed to sediment and surface water COPCs is through chronic exposure to sediment and
surface water contaminants via dietary uptake. The ROCs occupy different feeding guilds, but have

diets that contain potential vectors for site-related sediment and surface water contaminants. Similar
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to the terrestrial food web analyses described above, the Step 2 aguatic risk assessment assumed that
all ROCs consumed only the most contaminated food item. Incidental sediment and surface water

ingestion also was tncluded in this assessment,

In Step 2, bioaccumulative COPC concentrations in food organisms were calculated as the maximum
sediment or surface water concentration multiplied by the maximum BAF/BCF for sediment and
surface water. Simlar 1o soil exposure values, all dietary concentrations are presented on a dry-
weight basts, but dietary contaminants are assumed to be consumed at a much higher wet-weight

basis.

Dietary exposures for ROCs were estimated as body-weight-normalized daily doses for comparison
to a body-weight-normalized daily dose TRV, The dailv dose for a given receptor to a given COPC
is given by multiplying the total feeding rate by the most contaminated food item. The habitat usage
factor is assumed to be equal to 1.0 (100 percent usage at MSA) for this food web. Separate doses
are presented for sediment, surface water, and food contributions and then summed to produce the
fotal dose for each ROC, The equations involved in this type of exposure are similar to those
discussed for soil exposure (Section 4.2.1), although soil concentration is replaced with sediment or

surface water concentrations.

Information specifically relevant to the ecology of the aquatic ROCs (i.e.. body weights, food
ingestion rates, and incidental sediment ingestion rates) is presented in Table 12, The primary source
used for these exposure parameters was EPA (1993).

45  TOXICITY ASSESSMENT

Lower trophic level receptor species were evaluated based on those taxonomic groupings for which
media-spectfic TRVs have been developed. As such, specific species of aquatic biota (e.g.. fish and
macroinvertebrates) were not chosen as receptor spectes because of the limited information available
for specific species and because aquatic biota are dealt with on a community level via a comparison
to surface water and sediment TRV, Similarly, terrestrial plants and soil invertebrates {(earthworms

as standard surrogate) were evaluated having soil TRVs developed specifically for these groups.

Upper trophic level receptor exposures (via food webs) to chemicals present in surface soil, surface
water, and/or sediment were determined by estimating the chemical concentrations in the most
contaminated dietary component for each receptor as described in the previous section. Incidental

ingestion of soil or sediment, and ingestion of drinking water, was inciuded when calculating the
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total exposure. Dietary intakes for each upper trophic level receptor were calculated as per the

Technical Memorandum Section 5.3.
4.6 RISK CHARACTERIZATION FOR STEP 2

The risk characterization portion of the ERA used the information generated during the two
previous parts of the ERA (problem formulation and analysis) to estimate potential risks to
ecological receptors at the level of conservatism applied (screening or baseline). Also included is
an evaluation of the uncertainties associated with the models, assumptions, and methods used in

the ERA. and their potential effects on the conclusions of the assessment.

The main objective of risk characterization at the screening level (termed risk calculation) is to
derive a list of COPCs. As part of this risk caiculation, the exposure concentrations {abiotic
media) or exposure doses {(upper trophic level receptor species) are compared with the
corresponding TRVs to derive risk estimates using the hazard quotient (HQ) method (Table 13 and
14). Consistent with the Technical Memorandum, HQs were calculated by dividing the chemical
concentration in the medium being evalvated by the corresponding medium-specific TRV or by
dividing the exposure dose by the corresponding ingestion-based TRV. HQs equaling or
exceeding 1.0 indicate the potential for unacceptable risk, as the chemical concentration or dose
{exposure) equals or exceeds the TRV (effect). However, TRVs and exposure estimates are
derived ustng intentionally conservative assumptions at the screening level such that HQs greater
than or equal to 1.0 do not necessarily indicate that risks are present or impacts are occurring.
Rather, it identifies chemical-pathway-receptor combinations requiring further evaluation using
more realistic exposure scenarios and assumptions. Following the same reasoning, HQs less than
one indicate that risks are unlikely, enabling a conclusion of negligible risk to be reached with
high confidence.

USEPA (1997) guidance specifies that a screening ecotoxicity value should be “equivalent to a
documented or best conservatively estimated chronic No Observed Adverse Effect Level (NOAEL).”
Since there is wide variation in the literature on NOAELs, risks were also calculated for
conservatively estimated Lowest Observed Adverse Effect Levels (LOAELS) to provide some frame

of reference for the resulis.

Sample et al. (1996) was used as the primary source for NOAEL and LOAEL TRVs for mammals
and birds. When analyte/receptor combinations were not located in Sample et al. (1996), other
scientific literature (i.e., ATSDR 1990, 1993a, 1993b, 1993c, 1994a, 1994b, 1995, 1996, 1997, 1998,
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1999, Coulston and Kolbye 1994, USEPA 1995b, Eisler 1996, 1989, USEPA 1999¢, Blus 1996, Hill
et al. 1975, Wiemeyer 1996, TERRETOX 2002, Rigdon and Neal, 1963) were used to select

alternative toxicity values.

COPCs that had HQs of NA (i.e.. Not Available) do not have defined TRVs. These COPCs cannot
be eliminated as a concem, although the risk they pose cannot be quantified. Such COPCs were
considered an uncertainty in Step 2 and carried forward to Step 3 of the ERA process.

IFor Step 2, the potential hazards were characterized through comparisons of exposure (i.¢., dosage)
concentrations (using the maximum soil concentration of each COPC at the MSA Site multiplied by
its 90™ percentile BAF for the most contaminated food item) to the no observed adverse effect level
(NOAEL) TRVs, listed in Table 13.

Summaries of the calculated EQ’s, to soil invertebrates based on surface soil COPC concentrations,
are presented in Table 15. Summaries of the calculated EQ’s to the terrestrial piant receptors, based
on surface soil COPC concenirations, are presented in Table 16.

4.7 TERRESTRIAL RECEPTOR RISK CHARACTERIZATION RESULTS
4.7.1 Avian Terrestrial Species

The risks from exposure of the mourning dove, American robin, and red-tailed hawk are presented in

Appendix A and summarized in Table 17.
Mourning dove

Seven inorganic COPCs were determined to pose potential risks to the dove through dietary
exposure. Highest HQ, (Hazard Quotient based on no effect levels) values (> 10.0) were observed
for chromium, lead, and zine, while cadmium, copper, mercury, and selenium HQ,s were < 10.0.
Only two organic compounds, fluoranthene and pyrene, resuited in HQy's > 1.0 (1.90 and 1.34,
respectivel}'). 4-Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, and hexachloroethane
were retained as COPCs in Step 2 because of the lack of NOAELSs for the mourning dove.
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American robin

Seven inorganic COPCs were determined to pose potential risks to the robin through dietary
exposure (cadmium, chromium, copper, lead, mercury, selenium, and zinc). A pesticide, Toxaphene.
and six semivolatile organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)iluoranthene,
chrysane, fluoranthene, and pyrene) also pose a risk as evidenced by HQys > 1.0. Three SVOCs, 4-
Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, and hexachloroethane, were moved to Step
3 due to the tack of NOALLs for the American robin.

Red-tailed hawk

Four tnorganic COPCs were determined to be a potential risk to the red-tailed hawk through dietary
exposure {cadmium, chromiuny, lead, and zinc), Because NOAEL values were not available for 4-
Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, and hexachloroethane, these COPCs were
retained in Step 2.

4.7.2 Mammalian Terrestrial Species

Potential hazards {0 mammalian species were characterized through comparisons of exposure
concentrations to the NOAEL TR Vs, listed in Table 13. The risks to terrestrial mammals including
the shori-tailed shrew, meadow vole, red fox, and white-footed mouse are presented in Appendix A

and summarized in Table 17.
Short-taited Shrew

Six inorganic COPC were determined to pose potential risks to ihe shrew through dietary exposure
(cadmtum, chromium, copper, lead, selenium, and zinc), as well as seven SVOCs including:
benzo(a)anthracene, benzo(a)phyrence, benzo(b)luoranthane, benzo(k)fluoranthene, chrysene, indeno
(1,2,3-cd) perylene, and pyrene. The SVOCs 4-Bromophenyl-phenylether and 4-Chlorophenyl-
phenylether, were moved to Step 3 due to the lack of NOAELSs for the short-tailed shrew.

Meadow Vole

Six inorganic COPCs were determined to pose potential risks to the vole through dietary exposure
(cadmiwm, chromium, copper, lead, selentum, and zinc). Five SVOC, including benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and pyrene also pose a risk to the meadow
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vole as cvidenced by HQy's exceeding 1.6. The SVOCs, 4-Bromophenyl-phenylether and 4-
Chlorophenyl-phenylether, were moved to Step 3 due to the lack of NOAELS for the meadow vole.

Red Fox

Six inorganic COPC were determined to pose potential risks to the red fox through dietatry exposure
(cadmium. chromium, copper, lead, selenium, and zinc). Eight SVOC’s benzo(ajanthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g.hi)perylene, benzo(k)fluoranthene, chrysene.
indeno(1,2.3-cd)pyrene, and pyrene also pose potential risks to the red fox as evidenced by HQ,s
exceeding 1.0. Due to lack of NOAEL values, 4-bromophenyl-phenylether and 4-chlorophenyi-

phenylether were retained in Step 2.
‘White-footed mouse

Six metals {cadmium, chromium, copper, lead, selentum, and zinc) were determined to pose a
potential  risk. Additionally, nine SVOCs (benzo(ajanthracene, benzo{a)pyrene,
benzo(b)flnoranthene, benzo(g h.i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,
indeno(1.2,3-cd)perylene, and pyrene) were cateulated to be present at concentrations that could pose
risks to the white-footed mouse. As with the other terrestrial mammal receptors. NOAEL values
were not available {or 4-bromophenyl-phenyiether or 4-chlorophenyl-phenviether, therefore these
COPCs were retained in Step 2.

4.8  STEP 2 AQUATIC RECEPTOR RISK CHARACTERIZATION RESULTS

Summaries of the direct exposure nisks to benthic invertebraies and aguatic communities are reported
in Tables 18 and 19, respectively. Nine metals (cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, and zinc), 21 semivolatile organic compounds, and seven volatile organic
compounds were determined to have high enough concentrations in the sediment to have EQ,,,

values in excess of 1.0. In addition, EQ,,, values could not be calculated for two metals, five

max

pesticides, 33 semivolatile compounds, and 37 volatile compounds because no TRV was available.

Total and dissolved cadmium, copper, lead, silver, and dissolved zinc were present in the water

column in sufficient concentrations to have EQ,_, values above 1.0. Additionally, EQ,,,, values in

nax

excess of 1.0 were calculated for nine semivolatile compounds. There were 19 semivolatile

compounds and volatile compounds for which no TRV values were availabie.
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Details of the Step 2 aquatic food-web risks characterization are found in Appendix B and

summarized in Table 20.
4.8.1 Avian Aguatic Species
Mallard

Seven inorganic COPCs pase a potential risk to the mallard due to HQs in excess of 1.0, (cadmium,
chromium. copper, lead, mercury, selepium, and znc). 4-Bromophenyl-phenylether, 4-
Chlorophenyl-phenylether, hexachloroethane, hexachlorocyclopentadiene, 1,1,1,2-tetrachloroethene,
and 1,1,2,2-tetrachloroethene were also moved to Step 3 due to the lack of NOAFELSs for the mallard.

Belted Kingfisher

Seven tnorganics {total and dissolved cadmium, total chromium, total mercury, total selenivm, and
total and dissolved zinc), and thirteen SVOC were calculated as having a potential risk to the belted
kingfisher as evidenced by HQys > 1.0. Four SVOCs (4-Bromophenyi-phenylether, 4-
Chlorophenyl-phenylether, hexachloroethane, hexachlorocyclopentadiene) and two VOCs (1,1,1.2-
tetrachloroethane, and 1,1,2.2-tetrachloroethane) were retained in Step 2 due to the lack of NOAELs
for the belted kingfisher.

Great blue heron

Seven inorganics (total and dissolved cadmium, tetal chromium, total mercury, total selenivm, and
total and dissolved zinc}), and thirteen SVOCs were determined to pose a risk to great blue heron.
Additionally, because of the lack of NOAEL values available for hexachloroethene,
hexachlorocyclopentadiene, 4-bromophenyl-phenylether, 4-chlorphenyi-phenylether, 1,1,1,2-
tetrachloroethane, and 1,1,2,2-tetrachloroethane, these COPCs were retained in Step 2.

4.8.2 Mammalian Aquatic Species

Raccoon

Eleven inorganics (total and dissolved cadmium, copper, and zinc; total chromium, lead, mercury,

nickel, selenjum) and twelve SVOC posed a risk to the raccoon as evidenced by HQus > 1.0. 4-
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Bromophenyl-phenylether and 4-Chlorophenyl-phenyiether were lacking any toxicity information
and were thus moved to Step 3 and labeled as uncertainties.

49 SUMMARY OF STEP 2 ECOLOGICAL RISK SCREENING

Table 21 summarizes the ecological COPC that remain after the Step 2 ecological risk screening. 4-
Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, hexachloroethane,
hexachlorocyclopentadiene, 1.1,1,2-tetrachloroethane, and 1,1,2.2 -tetrachloroethane remain as
COPCs for terrestrial and aquatic receptors because they exceeded Step 1 screening values and no
toxicity threshold values are available for these chemicals. Consequently it is not possible to
determive if the presence of these six chemicals in various media pose unacceptable risks. Other
COPC/receptor combinations for which no toxicity values were available are noted as such in Table
21 and represent an uncertainty in the Step 2 ERA.

4.10  SCIENTIFIC MANAGEMENT DECISION POINT 1

Results summarized in Table 21 indicate that several COPCs are present at Martin State Airport
Study Stte and that some of these pose potential risks to terrestrial and/or aquatic ROCs based on
conservative exposure assumptions. A review of the site data that were used as the basis for
calculating Step 2 risks suggests that there are sufficient contaminant data, and that data were of
sufficient quality, to evaluate Step 2 risks to ROCs in the different media present at the site (surface
soil, surtace water, and sediment}. Thus, there do not appear to be any imporiant data gaps present at
this stage of the ERA. Given the potential risks calculated in the Step 2 ERA, it appears appropriate
and necessary to proceed to Step 3 of the ERA framework and further evaluate the potential for
ecological risks of remaining COPCs at the MSA Site.
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SECTION 5
STEP 3 RISK ASSESSMENT

51  COPCs AND ROCs IN THE STEP 3 ECOLOGICAL RISK ASSESSMENT

The Step 2 exposure assessment consisted of a conservative food web model and exposure
assessment analysis. COPCs which had HQs less than 1.0 for all ROCs are considered to present
acceptable risk to ecological resources and were not evaluated further in this section. COPCs for
which no approved toxicity thresholds were available could, however, present potential risks to these
COPC/ROC pairs and therefore. cannot be eliminated. Instead, risks in these cases are evaluated by
examining in greater detail the spatial pattern and distribution of concentration values in a given
media and then comparing these data to available effects data in the literature. Remaining COPCs
that have TRVs were subjected to Step 3 Problem Formulation (EPA, 1997), in accordance with the
approved Technical Memorandum. This refinement of the exposure assessment is summarized
below. The risk calculations in the food-web models were revisited using refinements of exposure
assumptions used in the Step 2 ERA, including more realistic ROC exposure assumptions and
appropriate exposure concentrations.

The hst of media/COPC/ROC combinations that were quantified in the following sections are
summarized in Table 21.

5.2 STEP 3 EXPOSURE ASSESSMENTS

The purpose of the Step 2 exposure assessment is to quantify the degree of contact between
ecotogical ROCs and COPCs identified at the site. The Step 3 exposure assessment allows for more
realistic exposure assumptions than those found in the conservative Step 2 exposure assessment.
The factors that make risk quantification more realistic are discussed below in a Step 3 exposure

assessment
5.2.1 Use of Appropriate Exposure Concentrations

The Step 2 exposure assessment includes the assemption that ROCs are exposed to the maximum
detected concentration found across the site. In Step 3, all exposures were estimated based on the
arithmetic mean concentration in a given media at the MSA Site (Table 22 and 23), consistent with
USEPA guidance (1997) and the Technical Memorandum (Tetra Tech, 2004).
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5.2.2 Use of More Realistic ROC Exposure Assumptions

The Step 2 food web maximized exposure by using the smallest body weight for the highest food
ingestion rates found in the literature and using the dry weight concentration of prey items. The Step
3 exposure assessment uiilizes mean or median body weights and food consumptton rates shown in
Tables 24 for terrestrial and aquatic receptors consistent with the Technical Memorandum (Tetra
Tech, 2004). The wet weight concentrations of prey items was also used in the food-web analysis.

5.2.3 Use of Appropriate Home Ranges

In the Step 2 ERA the home range of the individual receptors was assumed to be only as large as the
study site. In Step 3, the appropriate Area Use Factor (AUF) is used in calculating the dosage to
each receptor. This more realistic method is particularly relevant to higher trophic levels of birds
and marnmals (e.g., fox), which often require fairly large home ranges and are not expected to
inhabit MSA property 100% of their life span.

53 TOXICITY ASSESSMENT

Toxicity values presented in Section 4.6 are used for both the Step 2 and 3 exposure assessments.
However, while LOAEL toxicity values were presented in Section 4.6, they were not used to
evaluate risk, consistent with the Step 2 screening risk assessment procedures. Step 3 evaluates risks
based on both NOAEL and LOAEL to enable a more realistic assessment. HQ,’s are hazard
quotients calculated based on NOAELSs, while HQ, s are hazard quotients caiculated based on
LOAELs. The comparison of site mean concentrations in Step 3 to NOAELs and LLOAELs is
important due to the fact that NOAELs and LOAELs are scientifically derived values that could be
an order of magnitude different. Many times, the effects are observed at a certain concentration
(LOAEL) and the NOAELs ar¢ extrapolated by decreasing the concentration by an order of
magnitude. Therefore, actual risk is better characterized by using the LOAEL along with the
NOAELSs. Risks based on LOAEL can be placed into the context of risk management to determine if
it is necessary to either remediate the site, obtain additional data, or if risks are acceptable to

populations and communities of ecological receptors and no further action is necessary.
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54 STEP 3 RISK CHARACTERIZATION RESULTS
5.4.1  Step 3 Risk From COPCs in Surface Soil
Terrestrial Plants and Soil Invertebrates

Effects on soil invertebrates were determined using the Ecological Quotient of the maximum soi}
concentrations (EQ,,,, ) in Step 2 and mean {EQ,..} sou concentration in Step 3 as compared with the
soll TRV. Table 25 shows the results of the Step 3 ERA for soil invertebrates in surface soil. Threc
tnorganics (chromivm, copper. and mercury), had EQs in excess of 1.0, indicating that invertebrate
populaticns at the MSA Site are potentially at risk from thosc chemicals. The risks from five
inorganics, four pesticides, 48 SVOCs and 34 VOCs were unable to be determined because

toxicological information surrounding their effects on soil invertebrates is not available.

Table 26 summarizes the results of the STEP 3 ERA for terrestrial plants in surface soil. Four
inorganics (chromium, lead, selenium, and thallium) had EQs in excess of 1.0 indicating that plant
populations at the MSA Site are potentially at risk from these chemicals. The risks from one
morganie, four pesticides, 48 SVOCs, and 36 VOUs were unable to be determined because

toxicological information swrrounding their effects on terrestrial plants is not available.
Terrestrial Mammals and Birds

Step 3 food web risks calculations are detailed in Appendix C and calcnlated HQs are presented in
Table 27. Based on the Step 3 exposure assessment, chromium, Jead, and selenium were found to
present a poteuntial risk to at least one receptor in surface sotls (HQy's > 1.0). There was only one
COPC, selenium, which had both HQy and HQ, (Hazard Quotient based on lowest effect level)
exceeding 1.0, and this was for the short-tailed shrew. Because HQ, s for chromium and lead were <
1.0, this suggests that risks associated with these metals to terrestrial fauna are within the bounds of
acceptability (HQy > 1.0; and HQ, < 1.0).
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5.4.2 Step 3 Risk From COPCs in Sediment and Surface Water
Benthic Invertebrates

The relevant pathway for benthic communities 1s chronic exposure to sediment contaminants that
may exhibit a detrimental effect on survival and growth. Risk to benthic organisms for the Step 3
ERA was based on a calculation of an Ecological Quotient:

Ecological Quotient = Mean Sediment Concentration / Sediment TRV

Consistent with the approved Technical Memorandum, mean sediment concentrations were used in

Step 3 exposure assessment.

Table 28 shows EQ},,,, for benthic invertebrates at the MSA Site. Seven of the nine inorganics
identified in Step 2 as presenting a potential risk to benthic invertebrates (cadmium. chromium,

capper, lead, nickel, selenivm, and zinc) had EQ, ., greater than 1.0 in Step 3, therefore these seven

mean
inorganics all pose a risk to benthic invertebrates. Certain organic chemicals including twenty
SVOCs and six VOCs also had EQ,,,, in excess of 1.0, indicating possible risk to benthic

invertebrates,

The risk from two inorganics, five pesticides, 33 SVOCs, and 37 VOCs were unable to be
determined because toxicological information pertaining to their effects on benthic invertebrates is

unavailable.

Agquatic Communitics

The relevant pathway for aquatic communities is chronic exposure to surface water contaminants

that may exhibit a detrimental effect on survival and growth. As with the benthic invertebrates, risk

to aquatic organisms for the Step 3 ERA was based on a calcuiation of an Ecological Quotient:
Ecoltogical Quotient = Mean Surface Water Concentration/Surface Water TRV

As with sediment, the use of mean surface water concentrations is appropriate in a Step 3 exposure

assessment because the toxicity endpoints to which they are being compared are those that result

from exposure to the aquatic organisms over a long period of time (weeks to months).
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Table 29 shows EQ
chemicals (including the total and dissolved forms of: cadmium, copper, lead, silver; and dissolved

mean 10T AQUatic communities at the MSA Site.  All nine of the inorganic
zinc) tdentified in Step 2 also had EQ,,,, greater than 1.0 indicating possible risk to aguatic
communities. Nine SVOCs were also identified as posing a possible risk (EQ,,.., > 1.0) to aquatic
communities. The risks from 19 SVOCs and 19 VOCs were unable to be determined because

toxicological information on their effects on aquatic communities is unavailable.
Aquatic Mammals and Birds

The risks for aquatic ROCs are detailed in Appendix 1) and are summarized in Table 30. No risks
were assoclated with any COPC to the raccoon or mallard. Low risks were associated with total
chromium and hexachlorobenzene to the great blue heron (HQ,, = 3.62 and 2.13, respectively; HQ, =
0.72 and 0.41, respectively). High risks (HQy > 1.0 and HQ_ > 1.0) were associated with total

mercury to the belted kingfisher and great blue heron.
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SECTION 6
UNCERTAINTY ASSOCIATED WITH THE STEP 3 ERA

Uncertainties are present in all risk assessments because of the limitations of the avaiiable data and
the need to make certain assurnptions and extrapotlations based upon incomplete information. The
uncertainty in this ERA is mainly attributable to factors presented in the following subsections.

6.1 REPORTING LIMITS

One half’ the maximum reporting limits for some analytes exceeded applicable TRVs in some
media; these chemicals were identified as COPCs.

Twenty-two chemicals were 1dentified in Step 1 because half the RL exceeded the TRV for
sediment. Thirteen were deemed bicaccumulative and evaluated in Steps 2 and 3 food-web
analyses of the ERA. Of these thirteen, two (selenium and hexachlorobenzene) resulted in HQ,
greater than 1.0 indicating possible risk to upper trophic level receptors. This uncertainty could
be addressed by collecting a few additional sediment samples at targeted locations and using
analytical methods having lower detection Iimits for these two chemicals.

Seventeen chemicals are identified in Step 1 as exceeding the TRV for surface water because half
the RL was greater than the TRV. Of these 17 only 10 were deemed bioaccumulative and
evaluated in Steps 2 and 3 food-web analyses of the ERA. Of these 10, seven resulted in Step 3
HQys and HQ, s greater than 1.0 indicating possible risk including total and dissolved cadmium,
total and dissolved lead, total and dissolved stlver, and hexachlorobenzene. Again, this
uncertainty could be addressed through the collection of a few samples and analytical methods
having lower detection limits.

Eighteen chemicals were identified as surface soil COPCs in Step 1 because one-half the RL
exceeding the TRV. Of these eighteen only 7 were deemed bioaccumulative and evaluated in
Steps 2 and 3 food-web analyses. Only one of the seven chemicals selenium, resufted in HQys in
excess of 1 in Step 3. Therefore, amalytical reporting limits were not a significant source of
uncertainty for most soil ERA results.
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6.2 SELECTION OF COPCS

Chemicals without available TRVs for a medium were retained as COPCs in the Step 3 portion of

the assessment.

Ninety chemicals examined lacked a screening TRV for sediment in Step 1. Of these ninety, only
seven were potentially bioaccumulative and analyzed in Step 2 and 3 food-web analyses. No
sediment chemical, lacking a TRV exceeded an HQ, of 1 in Step 3, although hexachloroethane,
hexachiorocyclopantadiens, 4-Bromophenyl phenyl ether, 4-Chlorphenyl phenyl ether, 1,1.1,2-
tetrachloroethane, and 1,1,2,2-tetrachloroethanc NOAELs and LOAELs and uncertainty exists
regarding those chemicals that were unable to be analyzed in Step 2 and 5 due to the lack of

toxicological data.

Forty-one chemicals examined in surface water were moved to Step 2 due to the lack of surface
water TRVs. Ofthese forty-one, only seven were potentially bicaccumulative and thus examined in
Steps 2 and 3. No surface water chemical lacking a TRV exceeded an HQ, of 1 in Step 3, although
4-Chlorphenyl phenyl ether was moved to Step 3 due to the lack of NOAELs and LOAELs.
Uncertatnty exists regarding 4-Chloropheny pheny! ether because it was unable to be analyzed in
Step 2 and 3 due to the fack of toxicological data.

Sixty-two chemicals examined in surface soils were moved to Step 2 due to the lack of surface soil
TRVs. Ofthese sixty-two, only seven were potentially bioaccumulative and thus examined in Step 2
and 3 food-web analyses. No surface soil COPC identified due to the lack of a TRV resulied in an
HQ, in excess of 1.0 in the Step 3 food-web analysis. Uncertainty exists regarding the three
chemicals (4-Bromophenyl phenyl ether, 4-Chlorphenyl phenyl ether, hexachloroethane that were
unable to be analyzed in Step 2 and 3 due to the lack of toxicological data.

63 EVALUATION OF SOILS

The quantitative evaluation of chemical concentrations in soils was generally restricted to surface
soils from the € to 12 inch depth range, where the highest exposures for most ecological receptors
would be expected to occur. Some ecological receptors may be exposed to deeper soils (e.p., down to
two feet below the ground surface) at least periodically.
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6.4  SEDIMENT TRVS

Most of the sediuent TRVs used in the ERA do not consider site-specific bioavailability to
ecological receptors and are typically based on correlational studies {(termed the Screening-Level
Concentration approach). These factors tend to make the resulting TRVs conservative and may

overestimate potential risk.
6.5 INGESTION TRVS

Data on the toxicity of many chemicals to the receptor species were sparse or lacking, requiring the
extrapolation of data from other wildlife species or from laboratory studies with non-wildlife species.
This s a typical extrapolation for ERAs because so few wildiife species have been tested directly for
most chemicals. The uncertainties associated with toxicity extrapolation were minimized through the
selection of the most appropriate test species for which suitable toxicity data were available. The
factors considered in selecting a test species to represent a receptor species included taxonomic
relatedness, trophic {evel, foraging method, and similarity of diet.

6.6 CHEMICAL MIXTURES

[nformation on the ecotoxicological effects of chemical interactions is generally lacking, which
required (as is standard for ERAs) that the chemicals be evaluated on a chemical-by-chemical basis
in the comparison to TRVs. This could result in an underestimation of risk (if there are additive or
synergistic effects among chemicals) or an overestimation of risks (if there are antagonistic effects
among chemicals).

6.7 FOOD WEB EXPOSURE MODELING

Chemical concentrations in terrestrial and aquatic food items (plants, earthworms, small mammals,
benthic invertebrates, and fish) were modeled from measured media concentrations and were not
directly measured. The use of generic, literature-derived exposure models and bioaccumulation
factors introduces some uncertainty info the resulting estimates. The values selected and
methodology employed was intended to provide a conservative (Step 2) or more realistic (Step 3)

estimate of potential food web exposure concentrations.

Another source of uncertainty is the use of default assumptions for exposure parameters such as
BCFs and BAFs. Although BCFs or BAFs for many bioaccumulative chemicals were readily
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available from the literature and were used in the ERA, the use of a default factor of 1.0 to estimate

the concentration of some chemicals in receptor prey items is a source of uncertainty.
6.8 MEAN VERSUS MAXIMUM MEDIA CONCENTRATIONS

As is typical in an ERA, a finite number of samples of environmental media are used 1o develop the
exposure estimates. The maximum measured concentration provides a conservative estimate for
tmmobile biota or those with a limited home range. The most realistic exposure estimates for mobile
species with relatively large home ranges and for species populations {even those that are immobile
or have limited home ranges) arc those based upon the mean chemical concentrations in each
medium to which these receptors are cxposed. This is reflected in the wildlife dietary exposure
models contained in the Wildlife Exposure Factors Handbook (EPA 1993), which specify the use of
average media concentrations. Given the mobility of the upper trophic level receptor species used in
the ERA, the use of maximum chemical concentrations (rather than mean concentrations) to estimate
the exposure via food webs is probably conservative in Step 1 and 2 of the SERA. This
conservatism was reduced to more realistic levels in the Step 3 evaluation through the use of mean

concentration values,
6.9 EXTRAPOLATION OF NOAELS FROM CALCULATED LOAELS

In cases where a NOAEL for a specific chemical was not available, but a LOAEL had been
determined experimentally or where the NOAEL was from a subchronic stady, the chronic NOAEL
was estimated. EPA (1993) suggests the use of uncertainty factors of 1 to 10 for subchronic to
chronic NOAEL and LOAEL estimation. Chrenic NOAELs for both Step 3 terrestrial COPC lead
and Aroclor 1260 were derived from calculated chronic LOAFELSs by using an uncertainty factor of 5.

6.10 BACKGROUND CONCENTRATIONS

Background concentrations of chemicals in the different media, independent of MSA, were not
explicitly measured for this ERA. Furthermore, comparison of site concentrations with natural
background concentrations goes beyond the traditional risk assessment itself. However, such
information is useful for risk management decisions because risks may be determined
mathematically (due to conservative factors in the ERA process, as suminarized previously) but may
be highly unlikely in the real world due to major differences in chemical bicavailability, fate
processes, and other factors not taken into account in the ERA.
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in the Step 3 ERA, risks were limited to piscivorous birds for mercury. Therefore. this section

summarizes available information pertaining to background levels of mercury.

Mercury in Water

The concentrations of mercury and methylmercury in largemouth bass, some forage fish, and water
column of several Maryland Reservoirs were measured between 2000 and 2002 by The Maryland
Department of Natural Resources (MDNR 2003). The mean concentration of total mercury in Loch
Raven. Liberty, and Pretty Boy reservoirs was 5.09 ng/L, 1.98 ng/L, and 3.95 ng/L, respectively.
This ERA relied on total mercury and not the more bioavailable from methylmercury. Reporting

limits used for mercury far exceeded these concentrations.
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SECTION 7
ECOLOGICAL RISK SUMMARY

An ecological risk assessment was performed for surface soil, sediment, and surface water associated
with the MSA Site. The results of the Step 1 and 2 ERA identified many potential COPCs to
ecological receptors at the site. which supported a decision to conduct a more realistic exposure and
risk characterization for the site, consistent with USEPA guidance (EPA 1997). Refinements
included in the Step 3 ERA included the use of more realistic ROC exposure assumptions and more

realistic feeding rates and body weights of receptors.

The Step 2 ERA identified a number of media/COPC/ROC combinations for which acceptable risks
were found at the MSA Site. The Step 3 ERA focused on those media/COPC/ROC combinations for
which potential risk was identified as a result of the Step 2 ERA and for which appropriate toxicity
values were available in the toxicological literature (Table 13 and 14). The absence of appropriate
toxicity values for some media/COPC/ROC combinations means that it is not possible to dismiss
potential risk for those particular combinations.

Standard ERA practice (EPA 1997) places ecological risk into the context of assessment and
measurement endpoints, where assessment endpoints are those characteristics of an environment that
need to be protected and measurement endpoints provide distinet measures of this degree of
protection.  The results of the Step 3 ERA are shown in Table 32 in the context of the defined
assessment and measurement endpoints.  These results suggest the possibiiitj' of risk for some
COPCs in certain media and for certain types of receptors. The results of the ERA are discussed
below for surface soil at the MSA Site, and surface water and sediment from the ponds at the site and
Frog Mortar Creek, adjacent to the MSA property.

7.1 SURFACE SOIL

Based on the initial screen in the Step 1 and 2 ERA (Section 3.0 and 4.0) approximately 122 metals
and organic chemicals were identified as COPCs in surface soil at the MSA Site. Identification ofa
chemical as a COPC does not necessarily imply risk for ecological receplors, rather it is designed to
conservatively identify constituents that have the poteatial for unacceptable risk to receptors.
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The Step 3 ERA results for COPCs in surface soil are shown in Table 31. The identified ROCs for
soils were terrestnial plants, sotl invertebrates, mammals (meadow vole, short-taited shrew, white-
footed mouse, and red fox), and birds {American robin, mourning dove, and red-tailed hawk),
The risks to terrestrial plants and invertebrates were defined relative to concentrations of COPCs in
surface soil based on media -specific TRVs. As shown in Tables 25 and 26, there were many surface
soit COPCs with potential risk to plant and invertebrate populations at the MSA Site. However. no
obvious stgns of plant or invertebrate stress were observed during the site visit. Given the lack of
rare or endangered plant or invertebrate spectes at this site, risks to terrestrial plants and invertebrates
from exposure to COPCs in surface soil at the MSA Site are likely to be minimal.

Acceptable food-web risk was found for the meadow volie, white-footed mouse, and the highest
trophic level mammals and birds, the red fox and red-tailed hawk, as NOAEL HQs were all less than
1.0 for these receptors {Table 27). The remaining receptors examined, short-taited shrew, mourning
dove, and American robin, had NOAEL HQs < 1.0 for all COPCs in surface soil with the exception
of chromium (mourning dove and American robin}, lead (mourning dove), and selenium (short-tailed
shrew). The LOAEL HQs for chromium, lead, and seleninm were <1.0, however, suggesting that
these chemicals have low risk potential at this site. Thus, all terrestrial ERA analyses indicate that

dietary exposure of receptors to surface soil represent no risk to these fauna.
7.2  SURFACE WATER

Ecological receptors identified that may be exposed to COPC’s in surface water include aquatic

communities, mallard ducks, belted kingfishers, great blue heron and raccoons.

The risks to aquatic communities were defined relative to concentrations of COPCs in surface water
based on media- specific TRVs. Asshown in Table 29, there were many surface water COPCs with
potential (EQ,,.,, > 1.0) risks to aquatic communities at the MSA Site as a result of the Step 3 ERA.
The lack of rare or endangered animal species at the site, however, may decrease the significance of
the calculated risks to aquatic communities from exposure to COPCs in surface water at the MSA
Site,

Upper trophic tevel aquatic receptors were found to be at some potential risk due to mercury. Risks
from mercury in water were potentially greatest for the kingfisher and great blue heron, both of
which have a substantial percentage of fish in their diet. The raccoon and mallard were found to
have no risks from any of the COPCs identified in Step 3 of the ERA.
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Risks to pisctvorous birds due to mercury in water may be an artifact of the data available. The
reporting level for total mercury in water was 1.0 pg/L, a concentration that may be too high given
the low toxicity threshold values for mercury and the high bioaccumulation factors used in food web
analyses. Using one-half the reporting himit (0.5 pug/L) as mercury concentrations in this screening
ERA was sutlicient to result in HQQs > 10 for pisctvorous birds. These HQs were caused by the
assumed bioconcentration of mercury by fish (a factor of > 44,000 as indicated in Table 11}, not
mercury derived from invertebrate food sources and sediment. The uncertainty stemming from the
reporting limit can be addressed through some additional samphng and methods with lower detection
limits, Furthermore, mercury analysis is especially prone to artifactural contamination from clothes.
aiy, exhaust, and other non-sample sowrces. Therefore, it may be prudent to conduct some mercury
analyses using EPA method 1631, which uses clean techniques and is a more sensitive method than
that used thus far.

Mercury Bioavailability

The rate at which mercury is accumulated from aquatic systems is dependent upon many
environmental factors including temperature, pli, and diet. A study by Paller and Bowers (2002)
determined that species-specific bioaccumulation factors (BAFs) for fish in the Savannah River
systemn varied spatially and temporally by a factor of three to eight. The overall average BAFs in
that study ranged from 1.4 X 10° for sunfish to 3.7 x 10° for largemouth bass. In a study of mercury
in Maryland Reservoirs, the BAFs for largemouth bass in reservoirs in the vicinity of current study
site (Liberty, Préttyboy, and Loch Raven reservoirs) ranged from 2,043 t0 6,623. Thus, the BAF will
vary with both the species and the system.

A mercury bioaccumulation factor (BAF) of 44,672 was used in the current study to evaluate the risk
of mercury concentrations in sediment and water to upper trophic level animals (e.g., great blue
heron). The BAF used in the current study is a generic value that is not necessarily reflective of site-
specific conditions and subject to considerable uncertainty. Site-specific studies would serve to yield
more precise estimates of the potential for bioaccumulation of mercury in the study system. Use of
the generic BAF in evaluating these data should be considered an uncertainty in the final assessment

of risk from mercury in these systems.
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7.3 SEDIMENT

Ecological receptors identified that may be exposed to these COPCs in sediment included benthic

invertebrates, mallard ducks, great blue herons, belted kingfishers. raccoons, and muskrats.

The risks to benthic invertebrates were defined relative to concentrations of COPCs mn sediment
based on medium specific TRVs. Table 28 summarizes sediment COPCs with potential (EQ,.... =
1.0} risk to benthic invertebrates at the MSA Site.

Acceptabie food-web risk was found for the raccoon and mallard, as aH NOAEL HQs were < 1.0 for
these receptors (Tabie 30).

The NOAEL HQ; for all sediment COPCs except mercury, were < 1.0 for the belted kingfisher. The
LOAEL HQ for mercury was also > 1.0. Thus the belted kingfisher may be at risk from mercury in
the sediment at the MSA Site.

Risks to upper trophic level ROCs, due to sediment COPCs, varied with the type of receptor and
dietary components. Plant eating or omniverous receptors, such as the maltard and raccoon, were
calculated as having less risks (lower HQs) and fewer risks (fewer COPCs causing risks) than the
more fish eating receptors, kingfisher and heron.

The NOAEL HQ., for great blue heron for all COPCs, were less than 1.0 except chromium (HQ, =
3.62), mercury (HQ, = 38.49, and hexachlorobenzene (HQ,, = 2.15). The LOAEL HQs for ali
COPCs was less than 1.0 except mercury. Therefore, acceptable risk to the great blue heron exists
for all COPCs at the MSA Site except inercury. As explained previously for the water matrix, total
mercury measurements may have been influenced by artifactural contamination and high reporting
limits. These results should be repeated using clean techniques and greater sensitivity if possible.
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SECTION 8
SUMMARY AND CONCLUSIONS

In summary, terrestrial organisms (plants and mvertebrates, short-tailed shrew, American robiry, and
mourning dove) are considered to be potentially at low risk from COPCs in surface soil. Acceptable
risk was found for the meadow vole, white-footed mouse, raed fox, and red-tailed hawk. Aquatic
organisms (benthic invertebrates, aquatic communities, belted kingfisher, and great blue heron) are
considered potentiaily at risk from COPCs in surface water and sedimen!. Acceptable surface water
and sediment risks were found for the mallard. The risks associated with the terrestrial and aquatic
food web analyses are imited by uncertainties described in Section 6.0. Table 32 summarizes the

Step 3 SERA assessment and mneasurement endpoints and the results of each anatysis.

The original conceptual site model, presented in Figure 2 in Section 2.3, summarized the conceptual
pathways that receptors are exposed to contaminants through different media. Figure 3 is the
conceptual site model after modification to show the risks that were present after the Step 3

ecological risk assessment was conducted (Table 32).
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TERRESTRIAL SPECIES
STEP 2 HAZARD QUOTIENT VALUES
MARTIN STATE AIRPORT

Vale Shrew Rohin Red Tox Mourning Dove White-Footed |Red-Tailed Hawk
Ecological Contaminants NOAFRL{LOAEL] NOAEL|LOAEL| NOAEL | LOAEL| NOAEL | LOAEL| NOAEL| LOAEL{ NOAEL | LOAEL} NOAEL{ LOAEL,
of Cottcern ua, H, HOQ, HO, o, H, HO, H}, g, H, H{Q, 114), HQ, HQ,
(Cadmium 336t 3.36 37.08 3.7 44.32 321 26.26 5.25 6.76 0.49 17.82 1.78 .60 019
(Chromium 28.97 5.80 35.18 1.04 272,776 | 5435 40,73 8.16 102.87 | 2057 58.51 11.70 6.91 1.38
Copper 1.14 D.86 1,52 .14 3.94 3.00 4.47 3.44 3.20 2,43 4.17 3.13 0,48 037
Lead 392 039 5.22 .52 31.35 6.25 8.52 (.53 79.23 7.92 14,38 1.44 1.16 0.23
iMercury 013 | 003 | o014 | o003 | 436 | 208 [ 099 | 020 | 168 | o84 | o008 [ 002 | oo | 000
MNickel 0.65 0.33 0.77 038 0.86 {1.62 0,64 025 Q.51 .37 0.97 0.49 0.03 0.02
Selenium 1178 T.14 14,30 8.79 15.65 4.59 16.38 10.01 20.27 5,95 24.46 14.97 1.48 043
Siiver 022 0,04 024 Q.05 0.60 0.12 0.31 0.06 0.06 0.01 0.1¢ 0.03 2.01 0.00
[Zinc 2990 .45 328 i.64 69.04 7.64 2411 4.83 21.11 234 137 1,18 4,95 0.55
Endosulfan 1 0.02 Q.00 0.02 .00 Q.01 0.00 0.02 0.00 0.00 0.00 0.03 0.0t 0.00 0.00
Endosulfan I 0.06 Q.01 0.07 0.01 0.02 Q.00 0,05 0.01 001 0.00 0.08 0.02 .00 Q.00
Taxaphene 0.11 .02 0.13 0.03 2.16 .43 0.16 0.03 0.53 o1t Q.14 0.03 G140 0.02
<3-Bromopheny! phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlarphenyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthens 0.00 0.00 0.00 0.00 0.03 0.01 0.00 0.00 0.03 0.01 0.00 0.00 0.01 0.00
Acenaphthylens 0.00 0400 0.00 2.00 0.01 0,00 0.00 Q.00 0.01 0.00 0.00 0.00 1.00 0.00
Anthracene 0.00 0.00 0.060 0.00 0.30 .06 0,00 Q.00 028 G.06 0.01 2.00 0.05 0.01
Benzofalanthracene 098 ¢.20 L.75 0.35 112 0.22 2.68 0.53 0.89 0.18 .57 1.7 0.18 0.04
Benzofa)pyrene 1.65 .33 2.35 0.47 1.13 023 2,32 .47 0.7 0,14 8.07 1.6]1 0.13 0.03
Benzo(b)fiuoranthene 1.78 036 2.42 0,49 111 022 2.49 0.50 0.63 0.13 123 1.44 0.13 0.03
Benzo(g.h,l)perylene 0.39 0.08 0.71 0,14 0.46 0.09 1.11 022 037 0.07 4.01 080 0.08 0.02
Benzo(k)fluoranthene 1.46 0.29 2.03 0.4] .56 Q.19 2.04 0.41 0.57 0.11 6.51 130 0.12 0.02
Chrysene 1,42 0.28 223 0,45 1.24 0.25 2.65 0.53 089 Q.18 9,78 1.94 0.18 0.04
Dibenz(a,hjanthracene Ak 0.04 0.30 0.06 017 0.03 033 007 012 0.02 1.29 0.26 002 .00
Fluoramhene 0.04 0,00 0.01 000 - 219 0.44 0.02 0.00 1M 0.38 0.08 002 0.37 0.07
f{Fluorene 000 | 000 | o000 | ooo | o002 | voo | oeo | ooo | ooz ) eoo | ooo | ooo | dsg | oo
Hexachiorobutadiene 0.01 0.00 0.0} Q.00 0.03 001 .01 000 0.02 0.00 G.05 Q.00 aon 0.00
Hexachlorocthane 0.60 G.00 .00 0.00 NA NA 0.a¢ .00 NA NA 0.00 0.00 NA NA
Indena(1,2,3-cd)pyrene 074 | 015 | t10 | 022 | 056 | oo LIl | 022 | 037 | 007 | 44% | 083 | 008 | co2
Pentachlorophenol 013 Q.03 .13 0.03 (36 0.18 0.19 0.04 0.07 2.03 .14 0.03 0.01 0.01
Phenanthrene 0.00 0.00 0.00 0.00 084 017 0.01 0.00 0.77 .15 0.03 0.01 0.15 .03
Pyrene 3.00 0.60 4.26 0.86 2.08 0.42 4.21 0.83 i.34 027 14,53 2.89 0.26 0.05
1.2 4-Trichlerobenzens 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 000 .00 G.00 0.00 Q.00
1,2-Dichlorobenzene 0.00 0.0¢ 0.00 0.00 0.0¢ 0.00 0.00 0.00 0.00 000 Q.00 0.00 Q.00 Q.00
1,3-Dichlorobenzene 0.00 0.60 0.00 .00 0.00 01.00 0.00 000 0400 0.00 0.00 .00 Q.00 0.00
1,4-Dichlorobenzene 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.00 0 oG ¢ 0o 0.00
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Tetra Tech, Inc.

Concentrations of Chemicals of Potential Concern Used in the Terrestrial Food-Web Analyses

Appendix MSA-A

Surface Soil

Concentration Concentration Concentration Concentration Concentration Concentration Concentration

Water

Invertebrate

Plant

Omnivore

Herbivore

Invertivore

Chemical {mg/kg) (dw) (rmg/L) {mg/kg) (dw) 2 (mg/ky) (dw) 3 (mo/kg) (dw)  (mglkg) (dw}  {mg/kg) (dw)
Cadmium 13 0.0025 529.1 42.25 6.006 5.824 91,221
Chromium 480 0.0025 1516.8 40.32 1687.52 148.32 159,84
Copper 490 0.015 749.7 306.25 271.46 632.1 547.33
Lead 320 0.0025 486 .4 149.76 91.52 59.84 108.48
Mercury 0.72 0.0005 14.832 36 0.0936 0.13824 0.13824
Nickel 89 0.0025 42097 125.579 52.421 79.822 51.442
Selenium 12.5 0.0025 7.638 17.1684 71091 6.7658 5.7650
Silver 2.1 0.025 3213 0.0777 1,701 0.0147 1.0521
Zine 800 0.025 7560 1092 16698.2 1390.2 17406
Endosulfan | 0.08 NM 0.48 0.027488 0.08 0.08 0.08
Endosulfan li 0.24 NM 1.44 0.075144 0.24 0.24 0.24
Toxaphene 2.4 NM 14.4 0.20208 2.4 24 2.4
4-Bromophenyl phenyl ether 0.27 0.005 0.27 0.015606 0.27 0.27 0.27
4-Chlorphenyl pheny| ether 027 0.005 0.27 0.045819 0.27 0.27 0.27
Acenaphthene 0.92 0.005 0.276 (.235888 0.92 0.92 0.92
Acenaphthylene 0.27 0.005 0,0594 0.044631 0.27 0.27 0.27
Anthracene 8.1 0.005 2.912 0.95641 9.1 8.1 91
Benzo{a)anthracene 31 0.005 14.88 0.6882 31 31 31
Benzo(a)pyrene 25 0.005 2725 0.3375 25 25 25
Benzo(b)fluoranthene 22 0.005 29.7 0.3828 22 22 22
Benzo{g.h,perylene 13 0.005 5.85 0.0793 13 13 13
Benzo(kluoranthene 20 0.005 242 0,224 20 20 20
Chrysene 31 0.005 22.63 0.8959 31 31 31
Dibenz(a h)anthracene 41 0.005 3.075 0.02788 4.1 4.1 41
Fleoranthene B4 0.005 23.68 3.9488 64 64 64
Fleorene 0.76 0.005 0.152 0.13604 0.78 0.76 Q.76
Hexachlorobutadiene 0.27 0.005 0.27 0.019035 0.27 0.27 0.27
Hexachloroethane 0.27 0.005 0.27 0.064773 0.27 0.27 0.27
Indeno(1,2,3-cd}pyrene 13 0.005 12.09 0.0793 13 13 13
[Pentachlorophenol 1.35 0.0125 10.8 0.06642 1.35 1.35 1.35
Phenanthrene 25 0.005 8.25 2.885 25 25 25
Pyrene 45 0.005 49.5 3.0915 45 45 45
1,2 4-Trichlorobenzene 0.27 0.0005 0.1812 0.058022 0.27 0.27 - 0.27
1,2-Dichlorchenzene 0.27 0.0005 0.27 0.147825 0.27 0.27 0.27
1,3-Bichlorobenzene 0.27 0.0005 0.27 0.099171 0.27 Q.27 0.27
1.4-Dichlorobenzene 0.27 0.0005 0.27 0.138485 0.27 0.27 0.27

Martin State Airport, Maryland
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Meadow Vole

Body Weight

Food Ingestinn Rate
Water {ngestion Rate
Soit Ingestion Rate

STEP 2 TERRESTRIAL FOOD WEBR MODEL FOR THE MEADCW VOLE

0.0300000 kg
20011000 kg/day - dry
D300 Liday
00002520 kesday - dry

Appancix MSA-A

Area Use Facior 1000600
Max Concentrations
Soil Water Plam trvertebrate
Euological Contaminant Concentration | Concentration] Concentration | Conceniration Dose NOAEL § NOAEL | LOAEL | LOALL

of Concern {ngthg) {dw) (mal) (mgke) (dw) | (mg/ked (dw} | (mprkerday) (dw) H{mgke/dayd MG,  |mefkpidavh  HOy
Cadmium 13 206025 4225060 529.10080 54783973 1.83 3381 16,3 3.6
Chromium 480 60023 46,32000 151686006 1607691083 5.55 18.97 271 5,80
Copper 420 (L0115 306,25000 749 70060 81.59165 714 1.44 952 0.86
Tead 320 30025 149.76000 48640000 52.95044167 13.5 3.92 135 0.3¢
Mercury 072 4.0005 360000 1483200 §.538909667 12.1 0.13 60.4 0.03
WNicke! 89 o.8025 125.57900 420.97000 4424884167 670 0.63 135 333
Sefenium 12.3 0.0025 17.65000 16. 75000 3.9966083133 034 11.78 1.56 7.4
Silver 2.1 0.023 007770 32.13600 3.348823333 153 0.2 76.8 0.04
Zinc &00 0.025 1092000600 756000000 786.2510833 2N .90 541 t.45
Endosulfan [ 0.08 NM 0.02749 (45000 0.050272 254 0.02 12.7 Q.00
Endosutfan 1t 024 MNM 0.07514 1.44000 0,150816 2.54 0.06 2.7 0.01
Taxaphene 24 NM 0.29208 14.40000 1.50816 13.5 Q.11 67.6 .02
4-Dromapheny|-phenviether 0.27 4005 3.01561 G.27000 0032384667 NA NA NA NA
4-Chlorophenyi-phenylether 0.27 0.003 0.04582 27060 2.032384667 NA Na NA NA
Acenaphithens 0.92 2,065 (.235%% 0.276(0 3038464067 320 0.08 640 G.80
Acenaphthylenc 027 0.4005 £0.04463 005940 G.010622667 324 0.00 640 Q.00
Anthraceae 9.1 0005 095641 291208 (1,379563333 215 0.00 4573 .00
Benzo{alanthracens 31 0.065 0.68820 1488600 1800216667 1.83 0.98 Q.15 0.2¢
Benzola)pyrene 25 00 0,33750 27,25000 3.02805 1.83 1.65 9.45 033
Benzo{bfluoranthenc 22 4005 Q.38230 20, 70000 3.256016667 1.83 178 9,15 G636
Benzo{g.b perylene 3 0.005 0.07936 5.85000 . 715916667 1.83 ©.39 @15 008
Benza(k)uoranthene 20 0.005 0.22400 24.2800% 2670881333 .83 1.46 915 029
Chrystne 310 0005 0.89590 2263000 2.60103 1.8 142 9.13 6.28
Dibeaze{a,hlanthracene 4.1 1805 0.02788 3.07500 6 354406647 1.83 Q1 215 604
Flugranthene 64 0.005 3.94880 23.68000 298675 457 0.6l 2287 0.00
Fluorene 0.7¢ 0.605 0.13604 0152400 0024307333 457 .00 2287 G.00
Hexachlorehuladiene 0.27 4,005 (.01904 027000 0032384667 3.38 0.01 EES] 040
Hexachloroethane 0.27 0.005 06477 0.27000 0.032384667 68.6 0.60 844 0.00
Tndeno(1.2,3-cdjpyrene 3 0.005 0.07930 1269060 1.360716667 Y33 0,74 9,15 0.15
Pemachiomophenol 1.35 0.0125 006642 10,8000 1132881667 8.46 0.13 42.3 0.03
Phenanthrene 23 3003 228500 £.15000 1064716667 457 0.00 2287 0,00
Pyrene 45 0.005 3.09156 49.50008 5.495216667 1.83 3.00 9.1% 0.60
1.2.4-Trichlothenzene 0.27 0.0063 0.05902 (.15320 04518113667 %9.6 000 179 0.90
1.2-Dichlorobenzens 0.27 00005 014783 0.27000 0030389667 135 .06 728 0.90
t 3-Dichlotobenzens 027 0.0005 369917 0.27000 0.030389667 | {45 0060 725 Q.00
t 4-Dichiorobenzene .27 £.0005 113649 1 027600 0.03038%467 l 423 a0 846 0.00

H{n = Fazard Quotient based on the NOAEL, HQ1 = Hazard Quotient based om the LOAEL

Foodweb Maodel Caleulgtions;

Dose = {Doge Food Plant + Dose Water + Dose Soil) x AUT
Dose Foed Plant = {Food Concentration x Plant BCF) x Food [agestion Rate x Fraction Diet
Diose Soil == Seif Concentration x Incidental Soif Ingestion Rate
Dose Water = Water Concentration x Waier Ingestion Rate

tarin Stane Arpart
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STEP 2 TERRESTRIAL FOOD WEB MUDEL FOR THE SHORT-TAILED SHREW

Short-Tailed Shrew

Body Weight 0133000 kg

Food Ingastion Rate 00049000 kg/day - dry
Water Ingestion Rate ©.0048000 LAday

Soi! Ingestion Rate 00008200 kp/day - dry
Ares Hss Factor 1 000006

Max Coucengrations

Seil Watey invertehrate Plant
Ecological Contamipant Concentration | Concentiation | Concentration | Concenrration Dose NOAEL NOAEL LOAEL £OAEL

of Coancern (mgfg) (dw) (gL {mgke){dw) | (mghkg){dw) 1 (mekg/day) (dw) | (mpkidday) HQ, {mpskg/day) HQ,
Cadmivm . 13 0.0025 3291 4225 76 3881203 206 37.08 266 371t
Cheomivm 480 0.0025 1516 8 400,32 246.2806015 7 3518 35 704
Copper 490 - DOLS 749.7 30625 13723159398 901 1.52 129 14
Lead 20 0.8025 486.4 142.76 £9.21593985 17.% .22 171 .52
wercury .72 2.0005 14 832 36 2 163428571 5.2 0,14 762 0393
Micked (53 - 0.0025 42097 125.579 63626653173 854 277 17 .38
Sclemum 2.5 3.0023 1575 37.65 6. 150150376 43 14.30 0.7 3.7y
Silver 2.1 0.025 3213 00777 4.728496241 19.3 024 98,7 (.04
Zinc GO0 0.025 7560 1092 Y117.5061504 391 3.28 583 1.64
Endosulfan § 008 NA (148 0.627488 0.073503759 3z .02 16 {00
Endosulfan [} .24 WM 144 0.075i44 0.220511278 3.2 GO 16 0.¢1
Toxaphene 14 N t4.4 9.29208 2205112782 17.1 013 £5.4 0.03
4-Brommophenyl-phenylether 0.27 0.095 027 0.015696 (1.057022556 NA NA NA NA
4-Chlorophenyl-phenylether 0.27 0.003 017 0.045819 6057022536 NA NA NA NA
Acenaphthene .92 0.005 4.276 0.235888 10979548587 404 .04 808 u.en
Acenaphtinylene 0.27 0.605 §.0594 0044631 0026936842 44 4,00 208 0G0
Anrthiaveps 9.1 0.003 2912 995641 ¢.978857141 1155 et 5774 000
Benze(alanthracene 31 .005 14.8% 006382 4 038756992 231 175 iL5 935
Benzofaipyrene ol 0.005 2725 1.3375 34306075038 231 235 i3 0.47
Henzol Mfluorathens 2 0.005 2.7 (.3828 5.60{052632 231 2.42 I3 0.49
Benzo{g h peryienc 13 0.608 5.85 (.0793 1 639022334 231 471 35 Q.14
Benzolk)fluoranthenc 20 0.005 242 (4.224 4.692030075 231 2.03 115 041
Chrysene 31 0.605 22.63 0.8959 314593985 2.31 2213 1.5 (RN
Dibenzota h)anthracens 4.4 G003 3.675 GO2788 O /9387218 2.31% 0.3 115 0.06
Fluoranthene 64 0.0065 1368 39488 7336526316 377 0.61 2887 LHE (]
Fluorane 0.76 0003 0132 G.13664 007037594 577 9.00 2887 .01
Hexachiorobetadiene 927 an0s 027 4.019935 0057002556 427 0.0l 42.7 [eR1TH)
Hexachleroethane 0.27 0005 0.27 0647173 0.057022556 213 0.60 1067 0.00
Indeno{1.2 3-cd)pyrene 13 11605 12.09 0.0793 2530451128 .31 1.10 115 0.22
Pentachlorophenal 1.35 00425 1.8 0.06642 1.63060 1504 .7 D45 5314 0.03
Phenantivens 25 0005 815 2 885 2721726323 377 .00 2887 060
Pyrene 45 0.605 493 30915 9847669173 231 426 13.5 0.36
1,2 4-Trichlorhenzene 017 {10005 04512 0.059022 1.038427068 113 .00 226 0.00
1.2-Dichigrobenzene 92.27 ¢.00035 | 0.27 G.147825 0055398496 143 LiR] 9i5 0.06
t.3-Dichiorobenzene 0.27 0.0065 0.27 609917 4.055398456 i81 900 s 000
t 4-Dichlorobenzene 027 0.0005 027 G.136485 10.G553984%6 534 0.09 1667 009G

Hn = Hazard Quotient bused on the NOAEL, HOQL = {kezard Quotient based on the LOAEL
Foodweb Model Catcutations:

- Dose = {{Whichever is greater Diose Food Tnvert. Or Duse Food Plant) + Dose Water + Dose Soii) x AUF
Dose Food Inverielrate = (Foud Concentration x Worm BAL) x Food Ingestion Raze x Fraction Dier
Dose Food Plant = (Food Concentration x Plant BCF) x Foed Ingestion Rate x Fraction Dict
Dose Soil = Soil Concentration x Incidental Soi} Ingestion Rate
Dose Waser = Water Conceniration x Water [ngesuon Raie
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Tetra Tech. Ine

Americun Rohin
Body Weight

Fond Ingestion Rate
Water [ngesiion Rate
Soil Ingestion Rate

STEP 2 TERRESTRIAL FOGD WEB MODEL FOR THE AMERICAN ROBIN

G630 kg
n.ontend keiday - dry
0.0129000 Liday
00127000 kgiday - dry

Appenibis MSA-A

Area Use Factor 1.6000000
Max Concentrations
Soil Water Plant Inverschruts
tuological Contarninant Concentration | Concentration | Concentration | Corcentration Diose NOAEL NOAEL LOAEL LOAEL

of Concern (img/kg) (dw) {mg/L) {mpkg) {dw) | (mp/kg) (6w) | (mghkeiday) {dw) | fingig/day) HQ, (npkpday)]  HQ,
Cadinivm i3 (¢.0025 42250 529,300 6425040551 145 34,32 20 aln
Chrommsum 480 G.0025 40 320 1516 800 2727614528 ! 27276 5 54.88
Copper 495 HH5 306,250 749.71006 1853696614 47 394 61.7 340
Lead 320 40025 149760 486 400 1206833425 383 335 193 6.5
hMercury 472 {0805 3.60G 14.832 LRIZISS1LS 045 416 0.5 208
Nickel 29 0023 125579 420.97 66,.83842013 774 0.86 107 Q.02
Selennnn 125 G.0035 37.650 16.750 #.BEB0G691S .44 15.68 i3 4.5%
Silver 21 06075 0.0578 32.139 4169362205 7 .60 as .42
Zinc 600 0025 052,600 7560 000 1001.012953 14.5 69.04 131 7.64
Endosuifen [ 008 NM 4.027 0,480 Q071937668 16 3.0 At 306
Lndosutéan [T 0.24 NM 675 1440 0215811024 1¢ 0.0z 50 ¢.00
Touxaphene 24 NM 0.292 14,400 2.138110236 i 216 5 0.43
$-Bromophenyl-phenylether 0.27 0.005 0Ot6 0.270 0.086480315 NA NA NA NA
4-Chlorophenyi-phenylether 027 7005 9.046 0.270 0.08648Q315 NA NA NA NA
Acenaphthene (.92 6005 0.236 0275 0217179528 & 5.03 35.3 0.61
Acenaphthvlone 027 0.0035 0.045 0059 110614375953 7.1 0.0} 3535 0.00
 Anthracens 2.1 H003 6.956 2942 2160366529 2.t 030 35.5 .66
Benzofajanthracens 3 0005 0688 14886 7.9350562992 11 112 255 022
Benzol(a)pyTene 25 0.005 G338 27250 3.176600299 I8 115 155 423
Benzo{b¥luoranthene 2 0.003 383 26.790 78621811 7.1 .11 355 0.22
Benzoiy b Hiperviens t3 0.003 G0.07% 5.850 3.28274803¢ 7.t 0.46 355 0.09
Bemrg(k){lucranthene 20 0005 4,224 24290 6 821173328 7.1 095 355 .19
Chrysene 31 .003 0.8%6 22,630 4838212398 7.1 1.24 355 6.25
Dibenzo{a tJanthracene 4.1 0.005 $.028 3075 1 179362245 A 0.17 35,5 04.03
Fluoranthene 64 0605 3949 23,680 155605748 7.1 214 353 0.44
Fluctene 1] 0.005 G.136 0.152 017729134 A 0.02 355 [ACS
Hexachlorobutadiene 0.27 0.005 oo1e 0270 9.08648031 5 339 063 17 <0l
Hexachloroethase 0.27 0.005 0.065 0.270 0.086480315 NA NA NA NA
Indeno( |,23-cd)pyrene 12 0.005 079 {2.090 4009929134 T.1 0.36 353 ¢t
Ponachioroplrenot 1.35 06823 0066 10,300 1531122047 4.26 9.30 852 G.AE
Phenanthrene 25 0.005 2 BES 8.250 5962433071 71 .84 35.5 617
Pyrene 45 0.003 3092 49500 14.76951969 7.t 2.68 255 .42
1.2 A-Trichlorbeuzens 027 60005 1159 0151 q.071721732 322 0.00 161 Q.00
1, 2-Dichlorobenzene 0.27 G005 0.148 021 0085366147 312 0.00 161 0.00
1.3-Dichiorchenzens 0.27 0.0605 . G499 0274 9.085566142 322 9.00 161 .06
1 A-Richivrobenzene 0.27 00005 0136 2270 0.085566142 322 H.H tol .00

HOn = Hazard Quatient based on the NOAEL, HQl = Hazard Quoticnt based on the LOAEL

Foandweb Model Cateulations;

Dlase = {Dese Food Plant + Dose Water + Dose Soil) x AUF
Dose Fond Plam = (Foud Concentintion x Plant BCFY % Food Ingestion Rate x Fraction Diet
Dose S0il = Soil Concentration x Incidental Sofl Ingestion Rate

Dose Water = Water Concertration x Waier ingestion Rate

Mdartin Sune Awpor. Muryland
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Teira Tech, e

wlourning Dove
Body Weight

Food Ingestion Rate
Water lagestion Rate
So1l Ingestion Rate

STEP 2 TERRESTRIAL FOOD WEB MODEL FOR THE MOURNING DOVE

01056000 kg

o 179000 kgfday - dry
H 0175000 L/day
paziooon kgfday - dry

Appeadix MEA-A

Area Use Factor 1.0000000
Max Concentrations
Soil Water Plant
Ecological Contaminant Concentsation | Concentration] Concentration Dose NOAEL NOACL LOAEL LOAEL

of Concern {megdke) (dw) (mg/L) (img/kg) tdw) | (mpfkegiday) (Gw) ] (mgrkpsday|  HO, (mg/ke/day) HGn
Cadmium 13 000235 42.25 9803035714 1.45 6.76 20 .49
Chromium 480 2.0025 4432 102 8740167 1 (02.87 5 1037
Capper 4490 [E21 ] 306,23 150.2108333 47 3.20 61.7 243
Lead 320 04023 14%.76 £9.53093065 i43 79.23 1.3 7.92
Mercury 0.72 0.0005 i6 0757797619 45 1.68 g 0.84
Nickel 89 0025 125.579 3820864619 77.4 051 107 037
Selenium 12.3 00023 37.63 RO18845238 .44 20.27 13 .95
Silver 2.1 04025 0.0777 0 A37412667 7 0.00 35 0.0
Zing 600 06,023 1092 3061641667 145 21t 133 1,34
Endosutian | 0.08 NM 0027488 002068603 10 0.090 5t 000G
Endosuifan I 0.24 NM 0.075144 060810263 i0 0.01 50 0.00
Toxaphene 2.4 MM 0.29208 0.529792686 1 .53 5 01l
4-Bromophenyl-phenyiether 0.27 0.005 0.015606 3.057493785 NA NA NA NA
4-Chlorophenyl-phenylether 027 (.065 0045819 0.062644382 NA NA NA NA
Acenaphihene 0.92 0.005 235888 0.225046621 7.1 003 358 .01
Acenaphthylene 0.27 0.005 0.04463 1 0062441856 71 2.0t 355 6.00
Anthracene 91 0.005 (95641 1.983878467 7. .28 33.5 0.06
Benzo{aanthiracene 31 0.603 06882 6318135048 71 0.89 355 0.8
Benzofa)ryrene 25 0.003 0.3375 5058369048 7.4 0.71 355 G.14
Benzofbiluoranthene 22 0.6G5 03828 4466091619 7.1 .63 335 Q13
Benzoig b Dperylens 13 0.003 D.O793 2.614352045 7.1 0.37 355 007
gﬁnzo(k)ﬂuorﬂnihene 20 0.005 45.224 403902 kR 157 355 0.1
Chrysene 3 0.003 0.8959 6 353562952 7.1 (.89 355 018
ibenzo{a, hianthracens 4l 0.005 002788 082358621 7.1 012 355 0.02
Euoran[hcne 64 0.003 39488 134740097} 7.1 L.90 355 038
Fluorene 076 0.003 0.13604 G. 176024914 T 002 3353 0.00
Hexachlorobutadsene 0.27 0.665 019035 0.058078348 3.39 0.02 17 2.00
Hexachloroethane 0.27 Q.003 0.064773 0.063587558% MNA NA NA NA
indena( 1,2, 3-cd)pyrene 13 0.005 0.0793 1614332095 71 037 355 0.07
Pentachioropheno} 133 08125 0.06642 0.283406362 4.26 0.07 852 G603
Phenanthreng 25 0.005 2.885 5.4926357143 7.1 077 353 oI5
Pyrene 43 0.003 3.0915 9 527800476 7.1 1.34 3134 .27
1.2.4-Trichlotbenzene 06.27 0.0005 0.055(22 0064145179 322 0.00 t61 .00
1,2-Dichlsrobenzene 427 0.0003 0.147825 0.079283278 322 §.00 iGl .00
1,3-Dichlorobenzene .27 0.6005 0.89¢171 0.G70989028 322 00 161 0.00
1, 4-Dichklorobenzene 0.27 0.84605 0.136483 0077350776 312 .00 i61 Q.00

HQn = Hazard Quotient based on the NOAEL, HQl = Hazard Quotient based on the LOAEL

Foodweb Model Catcutadons:

Dose = {(Whichever is greater Dose Food Invert. Or Dose Food Plant) + Dose Water + Dose Soit)y x AUF
Dose Food Invertebrate = {Food Concentration x Wonn BAF) x Food Ingestion Rate x Fraction Digl
Lase Food Plant = (Food Concentration x Plant BCF} x Food [ngestion Rate x Fraction Diet

Dose Soil = Sotl Concentration x Incidental Soit [ngestion Rate
Dose Water = Water Concentraion x Water Ingestion Rate

Marlin Siaic Airport. Mandand
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Tour Foch, o Appendic MSA-4

KTEP 2 TERRESTRIAL FOCD WEB MUDEL FORt THE WHITE-FOOTED MOUST

‘White-Footed Mause

Body Weight 00141660 kg

Food Ingestioh Rate 00007000 kg/day - dry
Water [ngestion Rate 06002000 Liday

Soil Ingession Rate 0.0001184 kg/day - dry
Area lse Facior 1.O000000

Max Cencentrations

Soil Water Dlant Invertebrale
Ecolopicat Contmninant Concemration { Concentration | Concemtration | Concentration Dose NOAEL NOAEL } LOAEL | LOAEL

of Copcen Sk {dwi {mgiiy (mg'ke) {dw) 1 (mgkeg (dw) | (mghkglday) (dw) | (medkg/day) HQ, |JimpAgidey HO,
Cadiinm i3 17.0075 42.25600 52910060 33 7312766 1.95 17.82 195 7%
Cheonium 480 0.6025 AN 32000 153689000 3884952482 664 S8.51 332 11.7¢
Copper 450 0415 06,2500 74970600 3569452432 B5.% 4.17 114 313
Lead 320 D.0p23 14976090 486 40000 232.9434752 H2 14.38 162 1.44
Mergury 0.7 00003 360000 14 83200 1.20645390! 34.5 ¢.08 723 402
Nicke By D.002s 115579490 42097000 TESTITII5 X1 097 182 049
Setenium 12.5 00023 37.65000 1673000 10.02680851 G4 24,46 9.67 14.97
Silver 21 a.025 0.07779 3213000 2981631206 [8.3 0.i6 917 0.03
Zinc KD 0.G25 1092 00060 7360.00000 766.8248227 324 .37 648 1.13
Endosulfan [ R NM 062749 G.48000 0.0760628369 3IM 0.03 152 V.04
Endosnl fan 5 6.34 NM 0.07514 1 44000 Q228085106 304 9.08 152 002
Toxaphens 24 NM 029208 14 40000 3280851064 162 0.4 &1 .03
4-Bromophenyl-phenvtether n27 0,605 | 0.0is6! ¢.27000 0192836874 NA NA NA NA
4-Chlorophenyt-phenyiether 027 0.005 1.64582 0.276G00 0.19283687% WA NA NA NA
Atenaphtiene 0.9z 0065 4,23589 9.27600 0617248227 384 0.00 767 0.60
Agenaphikylens .27 0003 .04443 0.05940 0182381556 334 0.00 767 0.00
Antiacene 9.1 (.065 0695641 291209 68541844 1096 0061 5479 0.60
Benzo{ajanthracene 3 0035 (.58820 1488000 2496893617 219 957 1! 1.91
Benzola)pyrene 25 G.00% 0.33750 2723000 17.66815603 2.19 8.07 i 1.61
Benzoibifinoranthene 2 {005 {.38230 2970000 1583234043 2.49 1.2} it 1,44
Benzolg b Dperyiene i3 G003 0.07936 5.85000 8775937447 219 4.1 1 086
Benzofk)fluoranthene 2 2.005 0.22400 2420000 {4.25432624 249 6.51 11 [.3G
Chrysene 3] 0.003 1.89590 12.63000 21.35368794 219 975 tl 194
Dibenzofa,hlanihracene 4.1 &.005 G788 3.07504 2.8 1099297 2.9 139 11 04.26
Fluoranthene o4 0).003 3.94880 23 68000 42.9377305 548 6.0% 2740 0.2
Fluorene 0.76 {0058 (113604 Q.]5200 0 506695035 548 0.00 2740 .00
Hexachlorobutadiene 227 1,005 401904 0.27060 0192836879 4.03 .05 405 0L
Hexachloroethane 027 0008 0.06477 0.27000 192836879 2063 .00 913 L
Indeno{1.2,3-cdipyrene 13 0.005 $.07930 1209000 G 085724681 2.19 415 It BR3
Pentacklorophenol 33 008125 1.06642 030000 1425177305 13| (LN E] 0.6 003
Phenanthrens 2% 0.005 2.88500 825060 16724893632 548 G.03 2740 GOl
Pvrene 45 0.005 309150 49.50000 31.82241135 29 14.53 11 1.8%
{,2.4-Tsichborhenzene 0.27 0.GU03 0.05902 G 15120 0. {84002837 07 .00 25 .00
1. 2-Dichlorobenzene 0.27 0.0005 14783 0.27000 189906709 i74 400 868 .00
{,3-Dicllarobenzene .27 . G003 G090 7 27000 0189900709 174 008 868 .00
1.4-Dichlorobenzene 0.27 0.0003 .13649 0.27000 0.189906709 306 .00 1613 0.00

HQn = Hazard Quotiens based on the NOAEL. HQ] = Hazard Quotient based on the LOAEL
Foodweh Model Calendanons:

Drose = {Dose Feod Plant + Dese Water + Dose Soily x AUF

iyose Food Plant = {Food Concentration x Plant BCF) x Food Ingestion Rate x Fraction Diet
Dose Soit = Soil Concentration x Incidental Soil Ingestion Rate

Dose Water = Water Concentration x Water [ugestion Rase

Martiz Sire Aipedt Pagc A3 of A-12 Ecological Rick Azscssment




Totrw Ve Lic. Apreuliy MEaA

STER 2 TERRESTRIAL FOOD WED MODEL FOR TEC RED-FAILED IAWK

Red-Tailed Hawk

Buody Weighi UGS kg

Food Ingestion Rare BOSDIMG kgiday - dry
Water lngestion Raie ossni Liday

Seil Ingestion Kate 00000000 kpiday - dry
Arca Use Factor 3 .OA00500

Mear Concentrations

Sail Waier Ormnivore Herbivore Invertivoss
Eeological Contamtmant Concenmrmion | Concentranion | Concentration | Concentration | Concentranon Dose NOAEL NOAFL LOMAEL [RELN34

of Concern {mgdkg) {dw) {mgL) {mghkeriow) | (mgtg) (dw) | umplad (dw) | (mafiarday) (dwy § {mwkgidayy HQ,  stmehkeidan)) HQ,
Cadmium 3 306025 660G 5824 20221 3765307732 1458 2.60 0 819
Chromium 4380 0.0025 167,52 (4832 159 84 64914535003 i 6.91 5 1.38
Copper 490 2.015 271.46 6321 34733 2259201149 47 n4g a1 7 037
Lead 320 06025 G1.52 50.%4 108 4% 4 4TI6EIR0] 185 115 193 (.21
Mercury 0,72 Q.0003% 006838 043824 013824 0035741338 0.4% 001 12 0.00
Mickel £Y $.0025 52421 nelT 51.442 2 163842328 T1.4 003 187 a0z
Seleniunt 125 00025 13,7873 148175 14.8375 0.651803814 144 1.4% 1.5 043
Siver 21 9.025 1.701 Q047 10324 G.071934848 7 40! 3% 0,00
Zinic 610 0.028 16692 13502 17404 T1.8447730% 14.5 4.5 131 053
Endosuttan [ ons Wht 068 ans D.0% 0003IM 583 10 oae 50 o0
Cndosytfan 1 Q24 NM 024 024 024 0009905956 ¢ 0,00 50 (.00
Toxanhene 24 NM 23 23 24 (1099059561 I 0.10 5 00
-Bromophenyl-phenyizsther 0.27 0,603 0.27 27 u27 0011499472 NA NA NA NA
4-Chlorophenyi-phenyiether 02 0.005 027 027 0.27 0.0114%3478 NA NA NA NA
A cengphtheng 7,92 0.005 3.9 092 aoz 6.038328150 7.1 2.0t 5.5 .00
Acenaphihylene .27 0003 037 0,27 0.27 0611499478 1.1 000G RER] 000
Anthracene §.1 0.0035 5.1 9.t 9.1 Q375956113 71 6.08 155 .04
Benzoialanthracene 3 9.065 kY 3 3l 3. 2798 7460% 74 0.8 353 .04
Benzata)pyrene a5 0.005 3 25 25 1032225705 A HE] 355 003
Benzolb)fluoranthens 22 0.0505 1 23 22 0908461254 71 G613 355 G.03
Benzo(g h perylenc 13 0005 i3 13 [} 0,5369279 71 .08 185 6.02
Benzu(k)uoranthenc 20 0.605 20 20 kY 081585162 A 912 355 002
Chiysene 5 0.005 31 i 3 1379874608 7.} 918 355 004
Dibenzolablanthracene 4.1 0003 a.l 4.1 41 0169382027 71 u.02 355 4.06
Fluoranthens 64 0095 i 64 64 2641941574 7 0.37 35.5 0.67
Fluorene 976 nons 0.1 0.7 076 0.031724133 T Qo0 3335 Q00
Hexachiorobutadiene 0,27 0,005 0.27 027 027 0011499478 339 nog i7 o0
Hexachloroathane 0.27 0005 Q.27 027 G.27 90j 144934718 NA NA NA NA
Jindeno( [ 2 3-ed)pyrone 13 0,005 i3 13 13 1) 5369279 71 0.08 355 02
Pentachioropirenal . 1.35 G0125 135 1.33 1.35 {.0566059195 426 .01 RS2 901
Phenanthrens 25 0.003 %5 25 25 10323225705 71 6u.1s 155 903
Pyrene 45 0.005 45 4% 43 1857722048 71 0,26 155 DA
1,2,4-Trichiorbonzene .27 0.0005 0.27 0.27 027 DUIEIT9728 322 Q.00 16} 0.00
1,2-Dichlorsbenzens 0.2F 0 00us 027 027 637 Do1ITer2R 322 G.{0 161 a.00
1.3-Dichlorobenzene 0.27 {0005 027 o7 037 0.016179728 322 0.0 161 0o
1.4-Dichlorobenzene 027 0.0005 027 027 027 GOit179728 323 .00 161 0.50

HOn = Hazard Quotient based on the NOAEL, HOI = Hazard Quooiient based on the LOAEL

Faodweb Model Caiculations.

Dose = ((Whichever is wrearer Dose Faod Invert., Dose Food Mammal, or Dose Food Plant) + Dose Water + Dose Sail} x AUF
Dose Fond Invertebrate = {Food Concemtration x Worm BAFY x Food Ingestion Rate x Fiacton Diat

Dose Food Mammal = {Feed Concentration x Mammal BAF} x Food Iogeston Rae x Fraction Diet

Dase Frod Plant = (Food Concentration x Plant BCF)} x Food Ingestion Rate x Feaciton Dist

Dose Sout = Suil Concentration x Incidental Soit Ingestion Rate

Diose Water = Water Conceniration x Water Ingestion Rate

Mixtin Sttt Arpon, Pae A4 0l A-12 Tpelopiiul Rusk Asscasment




Tetra Tech, Inc.

Worm Calculations
Max Concentrations

STEP 2 FOOD-WERB INVERTEBRATE CONCENTRATIONS

Appendix MSA-A

Maximum Soil Concentration Invertebrate Invertebrate
COPC Bioaccumulation Factors; Concentration Fraction Dry |Invertebrate Congentration (wiw
(mg/kg)
(dw) (dw)
Cadmium 13 40.7 5291 0.16 84.636
(Chromium 480 3.16 15168 (.16 242.688
Copper 490 1.53 749.7 0.16 119,952
[cad 320 1.52 486.4 0.16 77.824
Mercwry 0.72 20.6 14.832 (116 237312
Nickel 89 4.73 420.97 0.16 67,3552
Selenium 12.3 1.34 16.75 0.16 2.68
Silver 2.1 15.3 32.13 0.16 3.1408
Zine 600 {2.6 7360 0.16 1209.6
Endosulfan I 0.08 6 0.48 0,16 0.0768
Endosulfan 11 0.24 4] 144 0.16 0.2304
Toxaphene 2.4 6 14.4 0.16 2.304
4-Bromopheayl-phenylether 0.27 l 0.27 0.16 0.0432
4-Chlorophenyl-phenylether 0.27 1 0.27 0.16 0.0432
Acenaphthene 0.92 0.3 0.276 .16 0.044 16
Acenaphthylene 0.27 0.22 0.0594 016 0.009504
[Anthracene o.1 0.32 2912 0.16 0.46592
Benzo{a)anthracene 31 0.48 14.88 0.16 2.3808
IBenzo{@)pyrene 25 1.09 27.25 0.16 4.36
[[Benzo(b¥fiuoranthene 12 1.35 297 0.16 4752
i[Benzo(g.h,l)perylene 13 0.45 5.85 0.16 0.936
]IBenzo(k)ﬂuora.nthene 20 1.21 24.2 {16 3.872
[iChrysene 31 0.73 22.63 .16 3.6208
{Dibenzo(ahyanthracene 4.1 0.75 3.075 016 0.492
|Fluoranthene 64 0.37 23.68 0.16 37888
(IFiuarene 0.76 0.2 0.152 0.16 0.02432
Hexachlorobutadiene 0.27 i 0.27 0.16 0.0432
HHexachloroethane 0.27 1 0.27 0.16 0.0432
Indeno{1.2.3-cd)pyrene 13 0.93 12.09 Q.16 1.9344
Pentachleropheno! 1.35 8 10.8 0.16 1.728
Phenanthrene 25 0.33 8.25 0.16 1.32
Pyrene 45 1.1 49.5 0.16 7.92
1.2,4-Trichlorbenzene 0.27 0.56 01512 0.16 0.024192
1,2-Dichlorobenzene 0.27 1 0.27 0.16 0.0432
1,3-Dichlorobenzene (.27 1 (.27 .16 0.0432
1,4-Dichlorobenzene 0.27 t 0.27 0.6 0.0432

Martin State Airport, Maryland
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Tetra Tech, Inc. Appendix MSA-A
} STEP 2 FOOD WEB ANALYS1S PLANT CONCENTRATIONS
! PLANT CALCULATIONS
| Max Concentrations
. . . . . . Flant
Maximum Soil Mant Bioaccumulatien |[Plant Concentration] Fraction . ,
COPrC . . . Concentration
Concentration Factors {dw) {dw) Dry (W)
(Cadmium 13 3125 42.25 0.5 6.3375
fChromium 480 0.084 40.32 [E 6.048
Copper 490 0.625 306.25 .15 45,9375
[ead 320 0.468 149.76 }.15 22.4604
Mercury 0.72 5 36 .15 0.54
Nickel 89 141k 125.579 0.15 18.83685
Selenium 12.3 302 3763 0.15 3.6475
Silver 2.1 0.037 0.0777 0.15 0.011655
Zine . ‘ 600 1.82 1092 0.15 163.8
Endosulfan [ 0.08 0.3436 0027488 0.13 0.0041232
Endosulfan I1 .24 0.3131 0.075144 0.15 0.0112716
‘Toxaphene 2.4 0.1217 (.29208 0.15 0.043812
4-Bromophenyl-phenylether 0.27 0.0578 0.015606 0.15 0.0023409
4-Chlorophenyl-phenylether 0.27 0.1697 0.045819 0.15 0.00687283
)Acenaphthene 0.92 0.2564 0.235888 0.15 0.0353832
Acenaphthylene 0.27 0.1633 0.044631 0.15 0.00669463
Anthracene 9.1 0.1031 1.95641 0.15 0.1434615
Benzo(a)anthracene 31 0.0222 0.6882 0,15 0.10323
[iBenzotapyrene 25 0.0135 0.3375 215 0.050625
[Beitzo(b)fluoranthene 22 0.0174 0.3828 0.15 - 0.05742
[[Benzo(e.b.l}perylene 13 0.006] 0.0793 0.15 0.011895
lBenzo(k)luoranthene 20 0.0112 0224 0.15 1.0336
Chrysene 31 0.0289 0.8959 0.15 0.134385
l’.[)ibenzn(a,h)anﬂlracenc 4.1 0.0068 0.02788 0.15 0.004182
{Fluoranthene 64 0.0617 3.9488 0.15 0.59232
HFluorene 0.76 0.179 0.13604 0.15 0.020406
[lHexachlorobutadiene 0.27 0.0703 0.019035 .15 0.00283523
iitiexachloroethane 0.27 0.2399 0.064773 0.15 0.00971595
[ndeno{1,2,3-cd)pyrene i3 0.0061 2.0793 0.15 0.011895
Pentachlorophenael 1.35 0.0492 0.06642 0.15 3.009963
Phenanthrene 25 0.1154 2 885 0.15 0.43273
Pyrene 45 0.0687 3.0913 0.15 0.463725
1,2,4-Trichlorbenzene 0.27 0.2186 0.059022 0.15 0.0088533
‘ 1,2-Dichlorobenzene 0.27 0.5475 0.147825 0.15 0.02217375
| 1,3-Dichilorobenzene 0.27 0.3673 0.099171 .15 0.01487565
1.4-Dichlorobenzene 0.27 0.5035 0.136485 0.15 0.02047275
Martin State Airport, Maryland Page A-11 of A-12 Eeological Risk Assessment




Tetra Tech, Ine, : Appendix MSA-A

STEP 2 FOOD WEB ANALYSIS SMALL MAMMAL CONCENTRATIONS

MAMMAL CALCULATIONS
Max Concentrations

. Maximum Sait Orfmwore (Mo_“se) Il'crbwore (hfle) lns'ectn'ore (Shf-ew) Omnivare (Mouse) Herbivore (Vole) | Insectivore {Shrew)
CopcC Concentration Bioaccumulation Bivaccumulation Bioaccumulation Concentration (dw) | Coocenfration {dw) | Concenteation (dw)
Factors (dw) Facters (dw) Factors (dw) .
(Cadmiwmn 13 0.462 0.448 7.017 6.006 5.824 01.221
[[Chromium 480 0.349 0.309 0.333 167.52 148.32 159.84
[[Copper 490 0.554 1.29 1117 271.46 632.1 547.33
JLead 320 0.286 0.187 0.339 91.52 59.84 108.48
IMercury 0.72 0.13 0,192 0.192 0.0936 0.13824 113824
Nickel 89 0.589 0.898 0.578 52.421 79.922 51.442
Selenium 12.3 1.263 1.187 1.187 15.7875 14,8375 14,8375
Silver 2.1 0.81 0.007 0.501 1.701 0.0147 1.0521
Zinc 600 2.782 2317 2.901 1669.2 1390.2 1740.6
Eadosulfan [ 0.08 1 1 1 0.08 0.08 0.08
Endosulfan H 0.24 | 1 1 0.24 0.24 0.24
Toxaphene 24 1 1 1 24 24 24
4-Bromophenyl-phenylether 0.27 i i 1 0.27 0.27 0.27
4-Chlorophenyl-phenylether 0.27 1 1 1 0.27 0.27 0.27
Acenaphthene 0.92 1 1 ] 0.92 0.92 0.92
Acenaphthylene 027 1 1 1 {.27 0.27 0.27
Anthracene 9.1 1 1 { 9.1 9.1 9.1
Benzo(a)anthracene 31 1 1 1 31 3 R}
Benzo(a)pyrene 25 1 1 [ 25 25 25
Benzo(b}fluoranthene 22 i i 1 22 2 22
Benzoig,h,ljperylene 13 1 1 t 13 13 I3
Benzol(k)fluaranthene 20 1 1 i 20 20 20
Chrysene 31 1 ] i 31 3l 3
Dibenzo(a,i)anthracene 4.1 1 1 1 1.1 4.1 4.1
Flugranthene 64 1 1 ! 04 64 6d
Fluorene 0.76 1 1 i 0.76 0.76 .76
Hexachlorobutadiene 0.27 t 1 J 0.27 .27 027
Hexachloreethane 0.27 l 1 | 0.27 .27 0.27
Indeno(1,2,3-cd)pyrene 13 { 1 1 13 13 13
Pentachlorophenol 1.35 1 1 ! .35 1.35 1.35
Phenanthrene 25 { 1 1 25 25 25
Pyrene 45 l 1 1 45 43 45
1,2,4-Trichlorbenzene 0.27 1 i 1 0.27 0.27 .27
1,2-Dichlorobenzene 0.27 1 | 1 0.27 027 0.27
1.3-Dichlorohenzene 027 1 1 1 0.27 027 0.27
1,4-Dichlorobenzene 0.27 1 | 1 .27 0.27 0.27

Martin State Airport, Maryland Page A-12 of A-12 Ecological Risk Assessment
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Tetra Tech. Tnc, Appendix MSA-B

AQUATIC SPECIES
MAXIMUM CONCENTRATION HAZARD QUOTIENT VALUES
MARTIN STATE ARRPORT

Raccoon Matlard Belied Kingfisher Crreat Blue Heron
Ecotogical Contaminants NOAFL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOALL
of Concern HOQ, HQ HQ, HO, HQ, HQ; HQ, HQy
(Total Cadmium 403.80 80.38 182.84 13.26 14.20 1.03 15.14 1.19
Dissolved Cadmium 10.71 213 G.00 0.00 123 0.09 1.31 .09
Total Chromium 4347.33 871.62 323.02 G4.60 04,12 18.82 {00.36 20.07
Total COppe!‘ 18,98 14.06 4.60 354 0.26 0.20 0.28 0.2t
Dissolved Copper 6.47 500 0.00 0.00 0.20 0.13 0.21 g.la
Total Lead . 25.30 253 12.61 1.20 0.83 0.17 0.88 /RS
Dissolved Lead 041 0.04 0.00 - 9.00 0.08 0.0z2 {L0% 0.2
| Total Mercury 37.48 750 3.62 1487 179.78 59.93 191.70 63.90
Total Nickel 4.54 182 . 023 017 623 0.17 0.3 1R
Total Selenium 187.81 117.38 .64 646 1.50 930 1.60 0.32
Total Silver 0.4% 8.1 0.00 0.00 0.6} 0.00 0.0l ¢00
Dissolved Silver 0.07 .01 0.00 300 0.00 .00 .00 0.00
Total Zinc £7.30 17.53 35.23 3.90 1154 1.28 12.31 1.36
Dissoived Zinc 18.34 3.66 0.00 6.00 3.28 .36 350 039
Endosulfan | 0.00 .00 .00 .00 0.00 .00 6.00 0.00
Endosulfan 11 0.00 (.06 0.00 .00 0.00 0100 .00 0.00
Methoxychlor 0.00 .00 0.00 G.00 0.00 .00 060 0.00
Toxaphene 0.01 000 0.00 .00 0,00 0.00 0.01 0.00
4-Bromophenyl phenyi ether NA NA NA NA NA NA NA NA
4-Chlorophenyl pheny! ether NA NA NA NA NA NA NA NA
Acenapthene 0.t 0.03 0.02 0.00 6.27 .05 0.29 0.06
Accnapthylene 0.26 0.10 0.02 0.00 0.51] .10 .35 0.1
Anthracene 0.08 .02 2.00 .00 0.53% 011 0.59 0.12
Benzo(a)anthracene 154.29 30.63 0.04 0.01 224 0.45 .39 0.48
Benzo(b¥finoranthene 231.95 46.04 0.01 0.00 337 0.67 3.60 072
Benzo(gh,l)perylene 27190 53.97 0.0i 0.00 3.9¢ 0.79 423 0.85
Benzo(k}luoranthene 231469 45.99 9.61 .00 337 6.67 3.60 0.72
Chrysene 154.82 30.73 0.0 G.00 2215 .45 239 0.48
Dibenz(a,hanthracene 269.63 §3.52 Q.00 0.00 3.94 7% 4.20 0.84
Fluoranthene 024 .05 §.02 .00 0.84 617 0490 0.18
Fiuorene 9.38 0.08 8.0t .00 1.38 0.28 1.48 030
Hexachlorobenzene 36.36 364 0.4% 0.0y 88.35 17.05 94,29 18.18
Hexachlorobutadiene 39.47 3.97 6.01 0.00 125 0.45 2.39 048
Hexachlorocyclopentadiene 5.94 0.19 NA NA NA NA NaA NA
Hexachloroethane 0.08 0.02 NA NA Na NA NA NA
Indenof1,2,3-cd)pyrene 27016 54.02 0.0 0.00 3.97 078 4.23 (185
PentaChlorophcnol .38 1.88 0.07 0.04 1.02 6.51 108 0.54
Phenanthrene 1.51 0.30 no2 {4.00 5.54 1.11 591 1.18
Pyrene 76.49 15.18 0.04 0.01 1.89 822 116 0.23
1,1,1,2-Tetrachloroethane o0 .00 NA NA NA NA NA NA
1,1,2,2-Tetrachlorethane 0.01 0.00 NA NA NA NA NA NA
1.2 4-Trichlorobenzene 0.02 0.01 9.00 0.0 0.00 .00 0.00 0.00
1,2-Dichlorobenzene Q.01 .00 .00 2.00 G090 (.00 0.00 0.06
1,3-Dichlorobenzene 0.0t G.00 a.00 0.80 (.00 460 2.00 0.00
1,4-Dichlorobenzene 0.01 .06 0.00 0.00 G.00 0.00 4.00 0.08
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Tetra Tech, Inc. Appendix MSA-B

CONCENTRATIONS OF COPCS USEDR FOR STEP 2 AQUATIC FOOD-WED ANALYSES
AQUATIC RECEPTOR MODELS

Martin State Airpon

Sediment Water Benthic
Maximum Maximum Invertebrate Plani Fish
Concetilration Concentration Concentration Conceniration Concentration

Chemical (mg/kg} (mg/L) (mgkg) {mg/kg) {rrg/ke)
Tota) Cadmium 600 25 842 1950 105.07
Dissolved Cadmium NA 25 NA NA 9.07
Total Chromstim 12080 2.5 2280 1308 480.1%
Total Copper 200 & 1597 123 62.60
Dissolved Copper NA 17 NA NA 48.28
[Total Lead 210 23 69.5 98.28 16.30
Dissolved 1ead NA 2.5 NA NA 160
Tatal Mercury .33 0.5 0.0471 1.65 23.85
Total Nickel 92 2.5 1932 i20.812 8278
Total Selenium 12.5 15 [2.5 37.65 13.79
Total Silver 1.3 2.5 0.234 0.0481 .58
Dissoived Silver NA 25 NA NA 0.28
Total Zing 700 25 37604 }437.8 833.90
Dissclved Zinc NA 95 NA NA 242 .82
Endosuifan | 0.00013 NM G.00013 0.000044668 0.00
Endosultan I1 0.00039 NM 0.00039 0.000122109 0.00
Methoxvchlor 0006065 NM 0.00065 0.000094035 0.01
Toxaphene 0.0039 NM 0.0039 0.60047463 0.04
4-Bromeopheny! phenyl ether (.44 0.005 0.44 0.025432 236,17
4-Chlorophenyl phenyl ether .44 0.005 0.44 0.074608 206.57
Acenapthene 0.44 0.005 0.8976 0112818 9.82
Accnaptirylene 0.44 G.005 0.8976 0.072732 18.59
Anthracene 0.44 G.005 G.1188 0.046244 19.94
Benzo(ajanihracene 1.5 (1L.0GS 2.1 06,0333 §i.12
Benzo(b}iuoranthene 16 (L0035 0.236 0.02784 122,28
Benzo(g,h.iperylene 1.3 003 0.39 (.00793 143,53
Benzofk)finoranthene 1.5 0.005 (.63 0.60168 122.14
Chrysene 1.7 0.005 0.578 (G.04913 81.32
Dibenz{a.hjanthracene 0.44 0.005 01188 0.002992 142 67
Fluoranthene 29 0.005 (.899 0.17893 30.59
Fluotene .44 0.003 (.4972 6.07876 5012
Hexachlorobenzene 0.44 0.005 03784 0016148 49.58
Hexachlorobutadicne (.44 0.005 00.2684 0.03102 38.84
Hexachlorocyclopentadiene (.44 (.00 0.44 0.020548 18.60
Hexachloroethane 0.44 0.005 0,44 0.105550 3.95
Indeno{1,2,3-cd)pyrene 1.4 G.005 0.504 1.60834 143.63
Pentachilorophenol 22 0.0125 2.2 010824 22.05
Phenanthrens 1.8 0.005 1.17 020772 24170
Pyrene 29 0.603 2.32 0.19923 3933
1.1,1,2-Tetrachlorgethane 0.12 {.0005 0,12 0.140292 0.22
1,1,2.2-Tetrachlorcthane 0.12 0.4005 012 0.214788 0.14
1,2.4-Trichjorobenzene 0,12 0.0008 4.0576 0.026232 (46
i,2-Dyichlorobenzene (.44 0.0005 0.44 0.2409 0.23
1,3-Dichlorobenzene (.44 0.0005 0.44 o.rei6l2 0.18
1. 4-Dichlorobenzene .44 0.0005 0.44 0.221936 2.17

Mariin State Airport, Marytand
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Tetra Joch, Inc.

Martig Stane Aport, Murslam)

Raccoon

Body Weight

Food Ingestion Rate
Water Ingostion Rate

Soil Ingestion Rz

Maximum Concentrations

STEP 1 FOOD WEB MODEL FOR THE RACCOON

4. 2300000 kg
fHhFfama kgfday - dry
GOOSZOD Liday
Q.0264000 kgfday - dry

Sediment Wager Invertchiote Plam ¥ish
Ecotogieal £ Cao hon | O loa | T igh | Concentration | Concentration Dose NOAEL LOAEL MOAFL LOAEL
of Concem fmpikg) (mg/L) (mgikg! (nyka) (melkg) (meikp/day) | (makgido} | (ugdadday) HQ, Hy
Total Cadininm Ll 100623 1342 1950 103 07 343212 (.85 4.27 403.80 £0.35
Dissolved Cadmivm A 10,0023 MNA NA .07 2 1o .83 417 18,71 pA K]
Total Chiominn 12000 W02 2280 1018 ko 19 7042.676 162 K08 4347.33 871,62
Total Copper 200 0045 1592 118 62 60 142,133 7449 2.7 14,58 i4.66
Ditsolved Coppry NA D017 NA NA 48 28 48.481 749 273 647 504
Totat Lead 210 nanzi 64,3 PH.28 1630 29R70 3.94 39.4 25,30 2,53
Dissolved Lead HA (e A NA fab 1.630) 394 19.4 {141 .04
Towal Mereury Y 33 [RLE 1447 1 63 218 23.9%4 .64 12 37.45% 7.50
(Total N L w2 00125 19.32 129 8i2 @278 129,123 28 5 7i.2 4.54 182
(Tolal Sclenivm {25 08103 125 3763 12.7% 14,78} 0.1 le 187.81 111.38
[Votal Silvar 1.3 0.0025 1.234 0481 15% 2126 4.40 2.3 0.4% n, 10
Dissolved Sil or NA 0.0u23 NA M 0.2% 0310 4.46 223 .67 1.01
Total Zinc 790 0.0623 3604 14378 33390 1167.737 133 66,6 47,30 17.33
Dissalved 2inc NS 0.093 NA A 242.83 243,936 133 &6.5 18.34 .66
eEndosulfan 1 0440013 NM 0.60013 2000044688 .00} (L0 .14 5.7 14010 0,00
Endosilfan 1l 0.00039 W 0.00039 00001 22168 (00 0.0t} 104 5.7 100 1,01
Muthoxyehlor 0.10083 MM D006 3000034053 {1 0001 197 394 150 0.an
Toxaphene N3y NM XL O.0004 7463 .04 1).04A 3.0 a7 [ onn
d-Bromoephenyi pliony | ether .44 N.1603 .44 N23430 2617 226,399 MA WA NA NA
d-Chlacoghanyl phenyl ether .94 0,013 144 1L074B6% 206 57 206814 NA NA NA NA
Acenapthone 6,44 U083 0.8976 0112516 9.82 11049 23,3 iK? AR 0.05
Acenapthy e 044 0015 0.8976 AFFIT32 1§54 (LX) 9313 187 49.20 0
Amhmeen 1i. 44 0.08% Q11RR 0046244 19.9% 20,174 267 1333 2.08 B0l
IBerzotmamlimeens .3 0.003 2.1 1.11333 4112 1775 {.53 2.67 154.2% 3043
lB:nzo{blﬂuommlmm: 1.6 0.005 B256 (LTS 122,24 122,934 .33 267 231,95 46.04
Benzo{p.h Hpeny leng | 0.008 {39 AL 143 53 144118 053 267 271.%9 §3.97
Beazofk)flnormaihens 1.5 0.003 0.63 G.U168 122,14 122795 .53 267 13b.69 45.99
Chivsenc 1.y £.003 578 0.k913 #4132 §2034 .33 2.67 154.82 3073
Ditienzfa janthracens 0.d4 0.003 11188 ¢ 02U 142,47 142 904 {153 267 269.63 33.52
Flucranthene 2% .01 U Y% 1. 47893 30.59 31795 133 265 1124 1L.05
Fluorene 0.44 0005 114572 11.07876 S50.12 S0 354 131 b (.38 .08
Hexachlormbenzens 0.44 0,005 1.1734 0006 14% 49.38 ar.312 1.37 137 3636 3.64
Hexachlorsbutadivne .44 0.003 1).2684 403102 38.84 300N LA 8.85 3947 .87
tHesachlome clopentadicn .44 003 0,43 02548 P850 18329 20 L0¢ 0,94 0.1
Hesachlorocthane 044 1003 .44 0.405556 4134 49.3 246 Q.08 Q.02
Indenof 1.2, 3-cdiprrear (K nan3 0 504 11.{MI8 34 144 243 .53 167 27516 54.02
Poachiorephenot 12 0.0123 1.2 110724 1245 23,071 146 izl 9.58 1.88
Phe panthrene 1.8 0,003 17 120972 207 20{.4M 133 Afb 156 0.30
Py rehe 19 0.003 232 1119921 19.33 40,540 4.31 1.67 7649 15,13
1.1.1.)-Tetrachlaracthane .12 1) D003 0.1z 0. 140252 022 1271 174 IR 0.0} {10
1.1.2.2-Tetrachiorethans 0.1} HO003 0.2 214748 44 4,168 J7.4 187 0.0 .00
1.2.4-Trichigrobenzem: 142 £.0003 L0576 GMIE212 0.46 03503 261 325 .02 (0]
1.2-Dichlorgbenzens AL 4.0603 444 124113 .21 1.624 422 240 .5 {0
1.3-Dichlorobenzene iLd4 .0005 044 0 {616}2 044 4.62) 42, M 0.0 GRS
1.4-Dichlorobunane U.d4 0,003 0.44 4.211916 ul? 1.621 123 246 0.0} 0 1)

MNA = Not Aspilable, BQ, = Hazard Quatical based on the NDAEL. Hy + Hozard Quotient based on the LOAEL

Euodweb Mode] Calenlations:

Dase = {{ Most Contanrinated Foad Dose} + Dose Sediment + Dosw Water) Body Weight
Duos¢ Food = Food Concentration x Food Ingestion Rawe
Duose Water = Water Concentration x Waler Ingustion Rate

Dose Sed = Sediment €

ion x

&0

Ihgestion Rate
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Tatra Tech, e, Appendis MSA-B

Maltard STEF I FOOD WEEB MODEL FOR THE MALLARD
Body Weigin 0.6120000 kg

Fond ingestion Rate 0.0830000 ky/day - &y

Wange [npestion Rate N.0850600 Liday

Sediment ingestion Rate 0.560703% ky/day - dry

Maximum Concpatrations

Sedument Water Tvertchrate Plant
Ecologicl Contaminant Concentration | Concenmaiion | Concenteation | Comceniranion Dose NOARL LOAEL NOAEL LOAEL

of Concern {mgkgh {mp/L) {meikyd [ (mgkedav) imydkeiday) | (mpfgeday) HA, HG,
Total Cadmium 631 U025 1842 1950 365 151 145 20 INZ.R6 13.36
Ditssoived Cadmiwin NA 0.0025 NA NA 0500 133 20 0.00 0.0{
Total Chromiugt 12090 0.0023 T80 1008 3I3.01s 1 5 313.02 B-4.60
Total Copper 200 1.015 1592 115 236141 47 6.7 4.61 3.50
Oissotved Copper NaA 67 Na NA 04002 47 6.7 0460 .00
Totai Lead zin (.0925 093 9828 13571 113 3 12,01 1.4
Dissolved Lead NA 60025 NA Na 0600 113 113 0,54 6.00
Total Mercury ¢33 (0005 0.9471 165 [l U6 4.078 #.62 2.87
Tota Nickel 92 90023 19.32 129812 12Nt 124 107 023 017
Foial Seleninm 125 001025 12.3 3163 5121 044 08 1164 6.40
Tota! Silver 13 4.0025 1234 0.0481 (1.008 356 178 .00 2.00
Dizselved Silver NA 0025 MNA Na G000 35.6 178 .00 .08
Toial Zine 70 6,073 3760.4 1337.8 510.9010 145 131 3523 3.90
Dissuived Zine Na 0.093 WA NA 0.013 143 131 0.04 11.00
Endosulfan | 000013 NM [Ayg ¢ 000644668 6,000 1] 50 (.00 0.60
Endosulfan ! D.00039 NM 005 0996122164 0000 LY 50 &0 O.00
Meathoxychlor 1.00663 MM (.040063 0.900094055 .00} 355 1775 .00 .00
Texaphene 0.0039 NM Q.003% 0006647463 G.00) 1 3 .00 5.G0
4-Bromopheny? phenyt erier .44 6.005 0,44 0025432 0.861 NaA NA NA NA
4-Chioropheny! plrenyt ethes 044 0.005 044 1074668 0,041 NA NA NA NA
Acenamhene G443 0.005 ¢.3976 0112816 G123 71 353 GO3 .00
Acenaptindene {144 6.005 G.8976 Q072732 6123 T 358 0.02 0.00
Anthracene 044 0.005 01138 0046244 0.017 7.1 35.5 41,11 .00
Benzoialanthracens 15 G005 21 0.0333 0.787 T 355 064 0.0]
BenzotDiflusranthene 16 6.005 @256 002784 &n37 kR 358 P 0.00
Benzo{n hIjperylene 1.3 &.005 .39 0.00793 0.0355 71 355 .01 6,00
Benza(k)lucranthene i5 0.005 063 0.06IGR G048 T 355 D 0.06
Chrysene 1.7 0.005 G378 064913 {083 71 355 9.0¢ .00
Dibenz(a,hanthracene 0.44 ¢ 005 0.1183 1902992 0.017 7.1 335 11.00 .00
Fluoranthene 20 0,085 0599 0.17893 G126 A 358 .03 0006
Fluorene 0.44 .05 G.4972 D.G7870 0.069 T 338 0.01 Q00
Hexachlorgbenzene .44 0.005 03784 N.0i6148 0.053 ot 0.57 048 Xt
Hexachloeohntadien: 44 0.005 .2084 0.03102 0938 3392 17 2.01 0.06
Hexuchiorocvclopentadiens 0.44 0003 0,44 {.020548 0.061 NA NA NA NA
Hexachlorgethane 9.44 2005 .44 1105356 0.041 NA MNA NA NA
Indenod {,2 5-cd}pyrene 14 6005 0.504 L0085 6.071 74 355 0.0} 0.006
Pestachlaropheno! 2.2 08125 2.2 010824 0.203 4260 $.52 9.07 0.04
Phepanthiens 1.3 005 1.17 020772 6.161 71 355 H.62 0.00
Fyrene 29 0.005 232 (19923 9319 7.4 35.5 0.4 0.0}
L}, 1,2-Tetrachlorocthane 052 2.0005 G112 15, 140292 009 NA NA NA NA
1,1,2.2-Tetrachiorethane 012 0.0605 G.12 0214788 0028 NA NA NA NA
1,2 4-Trichlorahenzene 0,12 30005 00576 0026252 0.008 32.2 16} .00 0.00
{.2-Dichlorohenzens .44 11.000% (e 0,240% 1).068 a2z 16 .00 090
1,3-Dichloroberzene .44 .6603 644 0161612 0.G60 322 (3] H.00 i)
1,4-Dichlerobenzene 0.44 Q.0005 0.44 0224936 .060 322 161 200 0.00

NA = Not Available, HOn =~ Hazard Guotiem haseé on the NOAEL, H(b = Bazard Guotient based un the LOAEL

Eaondwel Mode! Calenlations.

Dose = {{ Most Contaminated Food Dose) + Dose Sediment + Dose Watery Body Weight
Dose Food = Foad Concentration x Food 1ngestion Rate

Dose Waler = Water Concentration x Water Ingestion Rate

Mantn State Almport, Marviand Pape B of B-i1 Ecological Risk Assessmueat




Tetea Tech, Inc Appendix MSA-B

Behied Kingfisher STEP 2 FOOR WEB MODEL FOR TUE BELTED KINGFISHER
Rody Weight 01250000 ke
Fnod Inpestion Rate 00245000 kg/day - dry
Water [ngastion Rate 00213000 1/Day
Sediment Ingestion Barg 00000000 ku/day - dry
Maximum Congentrations
Sediment Water invertebrate Fish
Ecolagical Contammant | Concentration | Congentiution | Concenmration | Congentration Diose NOAEL LOAEL NOAEL LOAEL
of Concern (kg) (mg/t) (mpke) {mpike) (mpkpdav) | hngkgeday) | ngke/day) HQ, fale)
Total Cadmium 000 0.0025 1842 19507 20,554 .43 20 14,20 1.03
Dissotved Cadmium NA 0.0025 NA 9.7 1778 145 20 1.23 0.09
Total Chromiun 12000 0.0025 2280 486.19 93 18 | 5 94,02 18.82
Total Copper 200 0013 15392 62.60 12.272 47 61.7 0.26 020
Dissolved Copper NA G017 NA 4828 9466 47 617 020 .18
Total Lead 210 0.0025 653 16.30 3.195 385 193 0.83 0.17
Dissafved Lead NA {10025 NA 1.60 0.3H 385 19.1 008 0.62
Total Mercury 0.33 9.00035 09471 2385 4.674 0.026 0.078 174.78 50.93
Towul Nickel 92 00025 1432 2278 18.185 774 12 023 017
Total Seleniumn 125 0.0025 125 13.79 2.703 18 9 1.5 0.30
Tosal Silver 1.3 4.0025 0.234 {58 9.316 336 178 001 Q60
Dissolved Sitver NA 1.0023 NA 028 1.033 356 §78 o0 0.00
Total Zinc 790 04125 7604 8352.90 167 369 143 %1 11.54 1,28
Dissolved Zinc NA 0095 NA 24182 47.609 i4.5 E31] 323 436
tEndosuifan | 0.00013 NM 000013 0.00 1,000 1 50 000 0,00
Endosuifan {1 0.00H)39 NM 000039 0.00 1.000 0 ) 006 0.00
Methaxvehlor 0.00065 Nivi 0.00065 0.0l 1.000 353 1775 .00 0.00
Toxaphene 3.0039 HNM 0.6039 .04 0.0 1 5 0G0 000
4-Bromopheny] phenyl ethey] G.44 04405 LEE] 226.17 44 319 NA NA Na NA
4-Chlorapheny] phenyt ethes 1344 0005 .44 206.57 40 489 NA NA NA NA
 Acenapthone .44 0005 0.8976 982 1.923 74 355 0.27 043
Acenapthylene 044 0,405 08976 18.59 3.644 11 355 0.51 Q.10
Anthracene .44 0.008 0188 19.94 3.509 71 359 0.5% 0.1l
Benzo(a)anthracene 1.5 0.005 21 B2 15.900 74 355 .24 045
Benzo(bl{luoranthene 14 0405 {4.256 122.24 23.960 71 355 3.37 0067
Benzody h,[Iperylene 1.3 0.005 (.34 143.53 28.133 71 335 3.96 0.79
fiBenzol k)luoranthene 1.5 0.005 0.63 122.14 23940 T 355 3.37 0.07
Chrvsene 1.7 0.005 9.578 8132 13940 7.1 EER) 228 0.45
Dibenziahjantbracene 0.44 0.005 O.1188 142,67 27.5964 7.4 353 3.94 0.79
Fluoranthenc 2.9 0.003 0.899 30.59 3.99 7.1 335 084 017
Fluorene 1.44 [RLG 4.4972 50.12 9.824 A 158 1.3% 028
Hexachlorohensene 044 0.005 4.3784 49,58 G718 1L 0.57 8835 17,05
Hexachlorobutadiene 0,44 0.603 3.2684 1384 7613 3139 7 .25 045
Hexachlorocvelopentadiene 0.44 0.005 .44 18.60 3.645 NA WA NA NA
Hexachloroethiane 0.44 0.005 LEE] 395 0.775 NA NA NA NA
Indeno{},2,3-cd)pyrene 14 0.005 2.504 143 63 281352 7.1 355 3.97 0.79
Pentachlorophenol 12 0 0i25 22 23,035 4314 4.26 8352 1.0 0.51
Phenanthrene 18 0.005 117 20070 39.33% 7.1 353 3.54 111
Pytene 2.9 0.005 2.32 3233 1710 7.1 333 §.09 0.22
1,1.1,2-Tetrachloroethane 0.12 0.0005 .12 0.22 1.043 NA Na NA NA
1.},2,2-Tetrachiorethane 0.12 0.0003 G.12 0.14 1.027 NA NA NA NA
}.2.4-Trichlorobenzene 0.12 0.0003 0.0576 0.46 0.040 322 161 Do0 0.60
1.2-Dichlorohenzene 044 0.00035 .44 0.23 0.086 32.2 161 0.00 0.60
- 1.3-Dichiorobenzene .44 0.0003 0,44 0.18 . D.0%e 3212 161 0.00 oun
1 4-Dichlorobenzene 044 0.0003 .44 0.17 0.046 322 161 0.00 (LU0

NA = Not Available, HQn = lazard Quotient based on the NOAEL. HQI = Hazard Quotieni basea on the LOAEE

Foodweh Medel Calzulations:

Tiose = {{ Most Comaminated Food Dase) + Dose Sediment 4 Dose Water) Body Weight
. Dase Food = Foad Conceneration x Food Ingestion Rate

Dose Warer = Water Concentration x Water Ingestion Rate

Dase Sediment = Seditment Concentration x Sediment Ingestion Rate

Marin State Airport Paze B-Sof B.11 Toological Risk Assessment




Tetra Tech, Inc

Great Blve Heron
Body Weight

Faod Engestion Raxe
Water Ingestion Rate
Sediment Inpestion Rate

Maximum Concentrations

STEP 2 FOOD WEB ANALYSIS FOR GREAT BLUE (FERON

21000000 kg
(4389000 kg/day - dry
01090006 L/Dav
0.0000000 ke/day - diy

Appendix MSA-B

Sediment Water Fish
Leological Contaminant | Concentration | Congentration | Coneentration Dose NOAEL LOAEL NOAEL LOAEL
of Cancern {mgikg) {mg/l) {mgike) (mg/kefday) | (mefkefday) | pmafkg/day} HQ, HQ,
{Totat Cadmiuen 600 00025 105.67 21.960 1.45 20 15,14 1.1
Disselved Cadmium NA 0.0025 907 1.896 143 20 1.31 009
Total Chromiwn 12000 0.0025 450,19 100,360 1 3 100.36 20.07
Total Copper 200 0ms 02.60 13.084 47 61.7 228 021
Lissolved Copper Na 0017 4828 16091 47 61.7 0.2 0.16
{[Fetal Lead 210 00023 16.30 3.407 385 193 .88 0.18
Dissolved Lead NA 0.0025 1.60 0.335 3.85 19.3 0.09 002
Total Mercury 33 0.0005 23.85 4984 0026 Q078 5L 61.968
Total Nicke! v2 0.0025 9278 §19.391 774 107 .25 0.18
Total Setenium 125 0.0025 13,79 2882 1.8 9 1.60 0.32
Total Silver 13 00025 1.58 0,330 356 178 001 0.00
Dissolved Silver Na 0.0025 G.28 0.059 356 178 0.00 0.00
Total Zinc 790 Q025 853.90 178 466 14.5 131 12.33 1.36
Digsoived Zine NA (.095 24282 S0.754 145 131 3.50 (.39
Endosulfan [ (.00013 NM 0.00 0.000 10 50 0.00 0.00
Endosutian 11 0.00039 MM 0.00 0.001 10 50 0.00 0.00
Methoxyehlor 0 00065 NM 0.1 0.002 353 1775 0.00 (.00
Toxaphene Q039 NM 0.04 0.009 | 3 0.01 6.00
'4-Bromophenyl phenyt etheg 0.44 0.005 22617 47.269 NA NA NA NA
4-Chloraphenyl phenv! athey 044 0.003 206.57 43 173 NA NA NA NA
Acenapthene 044 0.005 9.82 2,052 71 355 0.29 0.06
Acenapthylene 0.44 0.005 1839 3885 71 355 .55 an
Anthracene 0.44 0.003 19.94 4.168 71 353 0.59 ¢12
Benzo(a)anthracene 1.5 0005 8112 16.954 7.1 353 2.39 048
Benzo(b)fiuoranthene 16 0.005 i22.24 25,548 7.1 353 3.60 072
Benzolg h Dperyleng 13 0.005 143.53 29998 71 355 423 (LRS
Benzo(k{luoranthene 1.5 0.005 122.14 25.528 7.1 35.5 3.60 0.72
[[Carysene 1.7 0003 8132 16.996 71 355 239 0143
[[Dibenz{a hyanthracene 0.44 0,003 142.67 29.818 71 355 424 0.84
[Ftunranthene 29 0.005 3032 6.393 7.1 355 0.9 0.18
|[Fluorene 044 0.005 50.12 10,475 7.1 35.5 1.48 0.30
[Hexachlorobenzene .44 0.003 49 58 10367 011 0.57 44.20 1818
|[Hexachlorobutadiene 044 0.005 3584 8118 3.39 17 2.39 048
Hl'[exachlomcyc]opemadiene (.44 0.005 18.60 3887 NA NA NA NA
[Hexachlorocthane 0.44 0.005 395 0.826 MA NA NA NA
Indeno{!,2,3-cd)pyrene 1.4 0.005 143.63 30.019 7.1 335 4.3 0.85
Pentachlorophenad 22 01235 22.05 4 609 426 8.32 1.08 054
Phenanthrenc 1.8 0.005 200.70 41.947 71 355 3.91 1.18
Pyrene 29 0.005 3933 §.220 7.1 355 1.16 0.23
1.1,1.2-Tetrachlorocthane G2 0.0005 0.22 0045 NA NA NA NA
1,1,2,2-Tetrachiorethane ¢z (0.0003 914 0.028 NA NA NA NA
1.2.4-Trichlorobenzene 012 00005 .46 0096 322 16l 000 6.00
1.2-Dichlorobenzene 0.44 0.0005 0.23 0048 322 161 0.00 000
1,3-Dichlorobenzene 0.44 0.0005 018 0.038 32.2 161 900 0.00
1.4-Dichlorobenzene 044 0.0005 0.17 0035 322 161 0.00 400

NA = Not Available, HQn = Hazard Quotient based on the NDAEL, HO = Hazard Quotient based on the LOAEL

Foodweb Maodet Calculations.

Dose = ({ Most Contaminated Food Dese) + Dose Sediment + Dose Water) Body Weight
Bose Food = Food Concentration x Food Ingestion Rate

Dose Water = Water Concentration x Water Ingestion Rate
Dose Sediment = Sediment Concentration x Sediment Ingestion Rale

Martin Svate Atrpors, Maryland
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Tetea Tech, o Appendiv MSA-B

STEP 2 FOOD WEB ANALYSIS BENTIIC INVERTEBRATE CONCENTRATIONS

BENTHIC INVERTEBRATE CONCENTRATION

- Maximem Sediment Concentration Invertebrate fnverebrate
COFPC lnvertebrate RBioconcentration Factars (dw) - Cuoncentratinn | Fraction | Concentration
fdw) Dry (ww |

Total Cadmiurn 30y 600 1842 0.16 294.72
Dissolved Cadmium .07 MA NA 0.1 NA
‘Total Chromium 0.9 12000 2280 0.16 48
Totai Copper 7.9 200 1592 0.6 25472
Dissolved Copper 7.96 NA NA 01 N4
Total Lead 0133 20 693 016 11088
Dissolved Lead 033 N4 NA 0.16 NA
Total Mercury 2.87 0.33 09471 0.16 0151536
Total Nicke! 0.21 92 19.32 016 30912
Total Selenium 1 125 12.3 0.16 2
Total Silver 018 1.2 0234 016 603744
Dissolved Silver 018 Na NA o6 NA
Total Zmnc 476 790 37604 16 601.664
Dissolved Zinc 476 NA Na 0.6 Na
Endosulfan 1 1 000013 0.00013 016 0000208
Endosulfan I ! 0.00039 0.00039 0.16 £.0000624
Methaxychlor ! (.00063 0.00065 0.16 0.000104
Tuxaphene I 0.0039 0.0039 0.16 0.000624
4-Bromophenyl phenyl ether 1 044 044 0.16 40704
4-Chilorophenyi pheny! ether ! .44 .44 6.16 0 0704
Acenapthene 204 044 0.8476 0.16 6143616
Acenapthylene ) 244 044 0.8976 0.16 0.1436106
Anthracene 027 044 0.118% 0.16 (.019008
Benzofa)anthracene 14 1.3 2 0.16 0336
Benzo(b)fluoranthens 0.16 1.6 .256 0.16 0,049
Benzo(g,h,Dperyvlene 0.3 13 039 .16 0.0624
Benzo(k)luoranthene 042 1.3 063 016 0.1008
Chrysenc 134 1.7 6,578 016 0.09248
Dibenz{a,h)anthracene 6.27 .44 01188 .16 0.219003
Fluotanthene 0.31 19 0.599 Q.36 0.14384
Fluorene 113 044 0.4972 01b G 079552
Hexachlorobenzene 0.8G 044 03784 014 0.060344
Hexachlorabutadiene 0.61 44 0.2684 0.36 042544
Hexachlorocyclopentadiene 1 .44 0.44 6.16 0.0784
Hexachloroethane 1 034 044 016 0.0704
Indeno(1,2,3-cd)pyrene 0.36 i4 9.504 016 0.08064
Pentachlorophenol 1 22 . 12 0.16 0.352
Phenantirene 065 ] P17 016 0.1872
Pyrene (4 19 2.32 16 03712

. 1,1,1,2-Tetrachloroethane 1 012 0.12 0.16 0.0192

’ i.1,2.2-Tetrachlorethane 1 012 [RE 016 0.0192
1,2.4-Trichtorobenzene 0.4% 012 [ 016 000916
1,2-Dichlorobenzene 1 0.44 0.43 0.16 05704
1,3-Dichlorobenzene 1 0.44 .44 016 0.671
1. 4-Dichlorobenzene | 0.44 044 016 00,704

Mariin Stafe Airport, Maryland Page B-7 of B-11 Lcological Risk Assessment




Tetra Tech, Inc.

STEP 2 FOOD WEB ANALSIS AQUATIC PLANT CONCENTRATIONS

Appendix MSA-B

PLANT CONCENTHATIONS
core Sediment Comcentration | Plant Bioconceatration Faciers ‘ Planrt Fraction Pl.an-t
(w) (dw} Concenteation {dw) Tiry Concentration {(ww)
Total Cadmium &00 325 1950 [ 2925
Dissolved Cadmium WA 325 NA (AN NA
Tota!l Chromium 120060 3084 1008 oS 151.2
Total Copper 208 0625 1235 Qs 18,75
Dissolved Copper NA 0623 NA 0.5 Na
Total Lead 216 0.468 $8.28 0.45 14 742
Dissolved Lead NA 0.468 Na 0.3 NA
Total Mercury 0.33 3 165 0.45 02475
Total Nickel 92 1411 129,812 0.15 194718
Total Seienivm 12.5 3012 37.65 0.45 56475
Total Silver L3 0.037 06481 0.i5 0657215
Dissolved Silver NA 0.037 NA 0.i5 NA
Total Zinc 796 1.82 14378 0.15 21367
Dhssolved Zinc NA 1.82 NA 015 NA
Endosuifan I 000013 0.3436 0000044668 0.15 8.1001E-De
Endosuifan T 0.06039 03131 0.000122109 013 1 83104E-05
Methoxychlor 006065 01447 0000094055 0.15 1.41083E.035
Toxaphene 0.0030 01217 006047463 0.15 7.H1945E.03%
4-Bromophenyl phenyl] ether .44 36578 0.025432 6.5 0.0038148
4-Chloropheny! phenyl ether 044 01697 0074668 6.13 0.0112002
Acenapthenc .44 10,2564 6132816 015 0.0169224
Acenapthylene 0.44 {11653 6.072732 6.15 0.0109G98
Anthracene 0.44 8.1051 0046744 .15 0.0069366
Benzo(z}anthracene 1.3 0.0222 00333 615 0,004995
Benzo(b)Buoranthene 16 00174 0.62784 G.13 9.004176
Benzo(g h.Dperylene 13 60081 000793 615 0.001:893
Benzo(k)fluoranthene 1.3 60112 00168 (A 060252
Chrysene 1.7 0.0289 0.64513 013 00073695
Dibenz(a,hiantheacene 0.44 6.0068 .002992 .15 0.0004458
Fiuorantbene 29 60617 0.17893 .13 0.0268395
Fluprene 0.44 0179 0.67876 Q.15 8.011814
Hexachlorobenzene 0.44 00367 G016148 ¢.13 0.0024222
Hexachlorcbutadiene 0.44 50705 0.63102 Q.15 0.004633
iHexachlorocyclopentadiense 0.44 40467 G20548 .13 0.0030822
iHexachloroethane 0.44 62399 0105556 .15 0.0158334
indenof1,2,3-cd)pyrene td 083 AH0854 @13 0.001281
Peniachlorephesol 22 04,0492 2.10824 013 0016236
Phenaitthrene 18 0.1154 320772 G135 0.031158
Pviene 19 1.0687 219923 015 0.0298845
1,1,1,2-Tetrachloroethane .42 1.1693 0.140292 013 0.0250438
1,1,2,2-Tetrachlorcthane .42 1.7899 6.214788 0.15 0.0372182
[,2,4-Trichlorabenzenc 12 0.2186 0.026232 0.15 0.0029348
[,2-Dichlorobenzene 44 0.5473 0.2409 9.13 0036135
i,3-Dichlorebenzene 44 0,3673 0161612 9.15 (0242418
1.4-Drichlorcbenzene 44 0,5944 0.221936 0.13 30332904

Murtin State Airport, Marytand
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Tewra Tech, Inc. Appendix MSA-B

STEP 2 FOOD WEB ANALYSIS SURFACE WATER FISH CONCENTRATIONS

FISH CONCENTRATIONS FROM SURFACE WATER

COPC Fish Bioconcentration Factors (mgkg dw) Cmi:;ar::i:::ﬁigﬂ,) kish (f:::;;mtum
Total Cadmium 3628 0.0025 9.07
Dissolved Cadmium 3828 0.0025 607
Total Chromiuin 7H 0.0025 G.19
Total Copper 2840 a.01s 42.60
Dissolved Copper 2840 0.017 4828
Total Lead 640 0.0025 160
Dissolved Lead 640 0.0023 1.60
Total Mercury 44672 0.0003 2234
Toial Nickel 312 00025 0.78
Total Seleniuom 316 0.0023 1.29
Total Silver 12 0.0025 0.28
Dissolved Silver Hz 00025 0.28
Total Zinc 2556 6.025 63,90
Dissalved Zinc 2556 0.095 242.82
Endosulfan 1 1960 NM NA
Endosulfan ] 10449 NM NA
Methoxychior 59803 NM NA
Toxaphene 220814 NM NA
4-Bromophenyl phenyl ether 45145 0.005 225.73
4-Chioropheny! phenyl ether 41226 0.005 206.13
Acenapthenc 1878 0.005 9.38
Acenapthylene 3629 {1005 18.15
Anthracene 3900 0.005 19.50
Benze(a)anthracene 15924 £.005 79.62
Benzo(b}fluoranthene 24128 0.005 120.64
Benzo(g,h,Iperytene 28446 0.005 142.23
Benzo(k)ftuoranthene 24128 0.003 120,64
Chrysene 15924 (.605 79.62
Dibenz(a,h)anthracene 28446 (.05 142.23
Fluoranthene 5537 0.005 27.6%
Fluorene 9936 0.005 45.68
Hexachlorobenzene 9333 0.605 4917
Hexachlorobutadiene 7680 0.005 38.40
Hexachlorocyclopentadiene 3631 0.005 ig.16
Hexachlorosthane 702 0.005 3.51
Indeno(1,2,3-cd)pyrene 28445 0,005 14225
Pentachlorophenot 1588 0.0125 19.85
Phenanthrene 39780 0.005 198.90
Pyreng 7286 0.005 36.43
1,1,1,2-Tetrachloroethane 194 (0065 0.16
i,1,2,2-Tetrachlorethane 32 0003 0.02
1,2,4-Trichlorohenzene 502 6.0005 0.45
i,2-Dichlorobenzene 380 0.0005 0.19
1,3-Dichlorobenzene 286 0.0005 0.14
1.4-Dichlorobenzene 236 ¢.0005 013

tartin State Airport, Masyland Page B-9 of B-11 Ecological Risk Assessment




Tetra Tech. Inc. Appendix MSA-B

STEP 2 FOOD WEB ANALYSIS SEDIMUNT FISH CONCENTRATIONS

FISH CONCENTRATIONS FROM SEDIMENT

COPC ¥ish Bioconceniration Factors {mp’kg dw) Concc:;:gfln(klgfkg} Fish LE::;;';TM’O“
Total Cadmium 0.16 600 96.00
Dissolved Cadmium 016 NA NA
Totai Chromium 0.04 12000 480.60
Total Copper 0.1 200 2000
Dissolved Copper 0.1 NA NA
Total Lead G.07 210 14.70
Dissoived Lead 0.07 NA NA
Total Mercury 4.58 0.33 151
Total Nickel ! ) 92 92.00
Total Selenium 1 2.5 12.50
Total Silver 1 1.3 1.30
Dissoived Silver 1 NA NA
Total Zing 1 790 790.00
Dissolved Zine 1 NA NA
Endosulfan i 1.3 0.00013 0.00
Endosulfan {1 113 0.00039 0.00
Methoxychlor 1t3 0.00065 0.0}
Toxaphene 13 6,0039 0.04
4-Bromophenyi phenyl ether 1 044 044
4-Chlorophenyl phenyl ether i 0.44 0.44
Acenapthene 1 0.44 0.44
Acenapthylene 1 0.44 0.44
Anthracene I (.44 0.44
Benzo{a)anthracene 1 i.5 1.50
Benzo{b)iluoranthene 1 1.6 1.60
Benzo(g,h.Nperylene I i3 130
Benzo{k)fluoranthene l S 1,50
Chrysene | i.7 1.70
Dibenz(a,hjanthracene I G.44 0.44
Fluoranthene 1 29 2.9
Fhuorene i 0.44 0.44
Hexachlorohenzene 0.94 0.44 0.41
Hexachlorobutadiens 1 044 044
Hexachloracyclopentadiene 1 G.44 0.44
Hexachloroethane 1 0.44 0.44
Indeno(1,2,3-cd)pyrene I 1.4 1.40
Pentachlorophenol 1 2.2 220
Phenanthrene ! 1.8 1.80
Pyrene I 2.9 290
1,1,1,2-Tetrachloroethane 1 0.12 0.12
1,1,2,2-Tetrachiorethane I 012 0.12
1,2;4-Trichlorobenzene 0407 0.12 0.01
1,2-Dichlorobenzene 0.0 0.44 0.04
[, 3-Dichiorobenzene 009 0.44 0.04
1.4-Dichiorobenzene 0.05 044 0.04

Martin Stale Airport. Maryland Pape B-10 of B-1§ Ecological Risk Assessment




Tetra Tech, Inc. Appendix MSA-B

STEP 2 FOOD WEB ANALYSIS TOTAL FISH CONCENTRATION

TOTAL FISH CONCENTRATIONS

cope Fish Conccfltrati:m from Fish C ongentra_tion Torad ¥ isi.'a
Sediment from Surface Water Concentration
Total Cadmium 96.00 9.07 105,07
Dissolved Cadmivm NA 9.07 9.07
Total Chromium 480,00 .19 489,19
‘Total Copper 20.00 42.60 62.60
Dissolved Copper NA 4828 48.28
Total Lead 14.70 1.60 16,30
Dissolved Lead NA 1.60 1.60
Total Mercury 1.51 2234 23.85
Total Nickel 92.00 78 92.78
Tota! Selenium 12.50 1.29 137
Total Silver 1.30 .28 158
Dissolved Sifver NA .28 0.2%
Total Zinc 790.00 6350 853.90
Dissolved Zinc NA 242.82 242,82
Endosulfan 1 6.00 NA 0.00
Endosulfan ff 0.00 NA .40
Methoxychlor 6.01 NA 0.t
‘Toxaphene 0.04 NA 0.04
4-Bromophenyl phenyl ether 6.44 225.73 ©226.17
4-Chloropheny! phenyi ether 0.44 206.13 2(6.57
Acenapthene .44 G.3% 9.82
Acenapthylenc 0.4¢ 18.15 18.59
Anthracene 0.44 19.50 19.54
Benzo(a)anthracene 1.50 79.62 8117
Benzo{b)fluoranthene L.50 120.64 12234
Benzo{g,h,Dperylene 1.30 142.23 143.53
Benzofk)fluoranthene 1.50 120.64 122 14
Chrysene 1.76 79.62 Ri.32
Dibenz{a.h)janthracene 044 142.23 142,67
Fluoranthene 2.90 27.69 3059
Fluorene 0.44 49.68 s0.12
Hexachlorobenzenc 0.41 4917 49 58
Hexachlorobutadiene 0.44 3840 18.84
Hexachlorocyclopentadiene 0.44 18.16 18.60
Hexachloroethane (44 3.510 3.95
Indeno(1,2,3-cd}pyrene 1.40 14223 §43.63
Pentachlorophenol 220 12,85 2208
Phenanthrens 1.80 19899 200.70
Pyrene 2.90 36.43 3933
1,1,1,2-Terrachloroethane .12 .10 0.22
1,1,2,2-Tetrachlorethane G.12 G.02 0.14
1.2,4-Trichiorobenzene .01 .45 0.46
1,2-Dichlorobenzene 0.04 019 0.23
1,3-Dichlorobenzene .04 0.14 .18
1.4-Dichlorobenzene 0.04 0.13 0.17

Martin State Aprport, Maryland
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Tetra Tech, Inc. Appendix M3A-C

TERRESTRIAL SPECIES
STEF 3 HAZARD QUOTIENT VALUES
MARTIN STATE AIRPCRT

| Yole Shrew American Robin Red fox Mourning Dove |White-Footed Mouse [Red-Tailed Hawk
| Ecologica! Contaminants NOAEL | LOAEL| NOAEL | LOAEL| NOAEL | LOAEL { NOAEL | LOAEL | NOAEL | LOAEL| NOAEL | LOAEL | NOAEL | LOAEL
of Concern HQ, HQ, HQ, HOQ, HQ, HE, HQ, HQ, HQ, HQ, HQ, HQ, HQ, HQ
Cadmium 0.01 0.00 0.21 0.02 0.07 0.01 0.00 (.00 (.06 0.00 0.03 .00 0.00 (.00
Chromium 0.02 0.00 0.63 0.13 2.19 0.44 0.0 0.00 218 044 '} 0.09 0.2 0.00 0.00
fCopper 0.00 0.00 0.06 0.04 0.05 0.04 | 0.00 0.00 0.03 0.04 0.01 0.0 0.00 0.00
flLead 0.01 0.00 028 | 0.03 0.62 012 | 000 000 | 210 | 021 0.04 0.00 0.00 0.00
Mercury (.00 0.00 0.00 0.00 0.0t 0.01 .00 0.00 0.01 4.0t Q.00 0.00 .0u 0.00
Selenium .13 .08 1.45 0.89 0.64 .19 0.02 (.01 0.63 0.19 .23 0.14 000 0.00
Zinc 0.00 0.0 (.04 0.02 .39 0.04 0.00 0.00 0.38 0.04 0.01 4.00 000 0.00
Toxaphene 0.60 0.00 0.01 0.00 0.07 (.01 0.00 0.00 0.06 0:.01 (.00 0.00 0.00 - 0.00
4-Bromopheny! phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorpheny! phenyl cther NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(ajanthracene (.00 0.00 g.14 0.03 0.02 0.00 0.00 0.00 .02 (.00 .02 (.00 .00 0.00
Benzo(a)pyrene 0.00 0.00 0.12 0.02 06.02 .00 0.00 0.00 {.02 0.00 0.02 0.00 0.00 0.00
Benzo(b)Aluoranthene 0.00 0.00 0.11 0.02 0.02 0.00 0.00 0.00 0.02 0.00 G.02 0.00 0.00 0.00
Benzo{g,h.l)perylene Q.00 0.00 0.07 oM 0.01 Q.00 0.00 0.00 0.01 0.00 Q.01 0.00 0.00 0.00
Benzo(k)fluoranthene (.00 0.00 0.09 0.02 0.01 0.00 0.00 0.0¢ 0.01 0.00 0.01 0.00 100 0.00
Chrysene 0.00 0.00 0.14 0.03 0.02 0.00 0.00 0.0 .02 0.00 0.02 0.00 0.00 0.00
Dihenzo(ah)anthracene 0.00 0.00 0.03 .01 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
Fluaranthene 0.00 (.00 0.00 .00 0.07 0.0t 0.00 (.00 0.07 .1 0.00 (.00 0.00 0.00
Hexachloroethane 0.60 0.00 .00 .00 NA NA 0.00 Q.00 NA NA 0.00 6.00 NA NA
Indeno(}.2,3-cd)pyrene 0.0 0.00 0.07 0.01 0.01 0.00 G0 0.00 0.01 0.00 0.m 0.00 0.00 0.00
Pyrene .01 0.00 0.20 0.04 0.03 0.01 0.00 0.00 0.03 0.0 0.03 0.01 0.00 4.00
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Tetra Tech, Inc. Appeadix MSA-C

CONCENTRATIONS OF COPCS USED IN STEP 3 TERRESTRIAL FOOD WEB ANALYSES

Surface Soil Water Invertebrate Plant Omnivore Herbivore Invertivore
Chemical Concentration Cancentration Ceonceatration Caoncentration Concentration Concentration Concentration
(mg/kg) (dw) {mg/L} (mg/kg) (dw) 2 {mg'kg) {dw)? {mg/kg) (dw) {mgikg) (dw) (mprkg) (dw) *
Cadmium 2.8 0.0025 343 1.322 G.13 0.12 1.98
IChromium 67.8 0.0023 347 .49 2.00 1.91 2.04
{{Copper 75.9 (.00823 571 1.A0 270 2,65 12,19
[[Lead 73.9 0.0025 3.47 0.42 130 0.97 3.50
Mercury 0.186 0.0005 0.04 0.01 0.00 0.60 0.00
Selenivm 8.5 0.0025 1.33 0.72 0.70 0.74 0.74
Zine 164.9 (.025 6343 8.86 26.86 1545 4496
Toxaphene 2 NM 1.28 0.0t 0.64 0.64 (.64
4-Bromophenyl phenyl ether 0.23 0.003 G.04 0.00 0.07 0.07 0.07
-Chlorphenyl phenyl ether 0.23 0.005 .04 0.00 0.07 0.07 .07
Benzo(ajanthracene 4.9 0.005 .21 0.401 1.37 1.57 1.57
Benzo{a)pyrene 4.3 0.003 .23 0.0 1.38 1.38 1.38
Benzo(b)fluoranthens 3.8 0.005 G.13 0.01 1.22 122 f.22
Benzo(g,h.l)perylene 24 0.005 (.06 0.00 0.77 0.77 0.77
Benzo(k)fluoranthens 32 0.003 [EN 0] 0.00 1.02 1.02 £02
Chrysene 5 0,005 (.35 .01 1.60 1.60 £.60
Dibenzo(a,hjanthracene 0.89 0.008 0.07 0.00 0.28 0.28 0.28
Fluoranthene 13.9 0.005 0.94 .10 5.09 509 5,09
Hexachloroethane 023 0.005 0.04 0.01 0.07 0.07 0.07
Indeno(1,2,3-cd)pyrene 23 0.005 0.15 0.00 0.74 0.74 0.74
Pvrene 6.9 0.005 0.43 0.04 2.24 2.21 221
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Tetra Tech. Inc.

Martin State Airport

Meadow Vole

Body Weight

Food Ingestion Rate
Water Ingestion Rate
Soit Ingestion Rate

STEP 3 TERRESTRIAL FQOD WER MODEL FOR THE MEADOW VOLE

0.0428000 kg

0.00210m kg/day
0.00%0000 1./day
0.0000360 kg/day

Appendix MEA-C

Area Use Factor 1.0000000
Fraction Diet Plants (%) 0.9560000
Fraction Diet Invertebrates (%) 0.0200000
Max Concenirations
Soil Water Plant invertebrate
Ecological Contaminant Concentration | Concentration| Concenteation | Concentraticn Dose AUF * Dose NOAEL NOAELL | LOAEL | LOAEL
of Concern {mg/kg) (dw) (mg/L) Gng/kg) (ww) | (mgrkg) (ww) § {mglkgfday) (ww) | (mg/kg/day) (ww)‘ (mgfkg/day) HQ, lmg/kg/day HO,

Cadmium 2.8 0.0023 0.2£588 343068 0.016374562 0.016374362 1.63 0.0100 16.3 0.00100
Chromium 67.8 0.0023 0.48816 347136 0083838111 0.083858111 585 0.0151 277 0.00303
Copper 759 0.00825 1.40436 5.70768 0.13686274 0.13686274 714 0.0019 932 0.00144
Lead 739 (4.0025 0.92123 3.66544 (.086035949 0.086039949 13.5 0.0064 135 ¢.00064
Mercury 0.186 0.0003 0.00960 0.0354 0.000746531 0.000746531 12.1 0.0001 60.4 0.00001
Seienium 8.5 0.0025 0.72293 1.33280 0.042893033 0.042893033 0.34 0.1262 0.56 0.07659
Zinc 1649 0.025 $.85513 65.43232 0.623530758 0.623530758 271 0.0023 341 0.00113
Toxaphene 2 NM 0.00768 1.28000 000329836 0.00329856 135 0.0002 67.6 0.00005
4-Bromopheny! phenyl ether 0.23 0.005 0.00172 00.03680 0.001361724 0.001361724 NA NA NA NA
4-Chlorpheny! phenyl ether 0.23 0.005 0.00884 0.03680 0.001367226 0.001367226 NA NA NA NA
Benzo{a)anthracene 4.9 0.003 0.01448 0.21168 0.006059804 G.006059804 1.83 (.0033 2.5 G.O0066
Benzo{a)pyrene 43 0.003 0.00733 0.23392 (¢.005242676 (0035242676 1.83 0.0029 9143 0.00057
Benzo(b}fluoranthene 38 0.005 0.00576 0.§2768 0.004642998 (.004642908 1.83 0.0025 Y13 0.00051
Benzo(g .)pervlene 24 0.005 0.00i87 0.05760 0.003214426 0.003214426 .83 00018 9,15 0.00035
Benzo(k}fluoranthene 32 0.005 0.00485 0.10752 0.004073%04 0.004075904 183 0.0022 9.15 0.00045
Chrysene 3 0.005 0.01478 0.35200 0.006295474 0.006295474 1.83 0.0034 9.15 0.00069
Dibenzo(a.hjanthracene .89 0.003 0.00071 0.06978 0.00190166 0.00190166 1.83 G.0010 9.15 0.00021
Fluoranthene 139 0.005 0.10£36 094128 0.020103484 0.020103484 437 (0000 2287 0.00001
Hexachloroethane 023 0.005 0.00651 0.03680 0.00135865G2 0.001586302 68.6 (L0000 246 0.00000
Indeno(1.2.3-cd)pyrene 2.3 0.003 0.00193 0.15088 0.003224063 0.003224665 1.83 0.0018 9.15 0.00035
Pyrene 6.9 0.005 0.04461 0.43036 0.009370083 (GO0937G083 i.83 0.0051 9.13 G.00102

HQn = Hazard Quotient based on the NOAEL, HOY = Hazard Quotient based on the LOAEL

Eoodweb Model Caleulations:

Dose = (Dose Food Plant + Dose Food Invertebrate + Dose Water + Dose Soil) / Body Weight

DNose Food Plant = (Soil Concentration x Plant BCF) x Food Ingestion Rate x Fraction Diet

Dose Food Invertebrate = (Soil Concentration x Invertebrate BAF) x Food Ingestion Rate x Fraction Dict

Marrin Stare Airport. Marvland
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Tetra Tech, inc. Appendix MSA-C

STEP 3 TERRESTRIAL FOOD WEB MODEL FOR THE SHORT-TAILED SHREW

Short-Tailed Shrew

Body Weight 0.6169000 kg
Food Ingestion Rate £.0015000 kg/day
Water [ngestion Rate 0.0038000 L/day
Soil Ingestion Rate 00010400 kedfday
Area Use Factoy 10000000
Fraction Diet Invertebrates 0.823G000 %%
Fraction Diet Vegetation 00470000 %a

Max Concentrations

Soil Water Invertebrate Plant

Ecological Contaminant Concentration | Concentration | Concentration | Concentration Dose AUF * Dose NOAFL NOAEL LOAEL LOALL

of Concemn (mprkg) (dw) {mg/L) (mgke) (ww) | (mgkg) (ww) | (mgfke/day) (ww) | (mgikg/day) (ww) | (mgikg/day) 1HQ, (mg/kgrday) H,
Cadmium 28 0.0025 343168 .21538 0.424445473 (.424445473 2.06 2060 206 0.0206
Chromium 57.8 0.0025 347136 048816 4.428479834 4428479834 7 0.6326 35 0.1265
Copper 75.9 0.00823 5.70768 1.400355 5.095396804 5.095396804 90.1 0.0566 120 0.0425
Lead 73.9 0.0025 3.66544 042123 4817762272 4817762272 17.1 0.2817 171 0.0282
Mercury 0,186 0.0005 0.0354144 0.0095976 D.014185545 0014185545 15.2 0.0009 76.2 0.0002
Selenivm 8.5 0.0025 1.3328 3.722925 0.624012297 0.624012297 0.43 14512 0.7 0.8914
Zinc 164.9 0.025 65.43232 8.85513 14.9699104 14.9699104 341 0.0439 683 0.0219
Toxaphene 2 NI 1.28 0.00768 0.216609553 0.216609553 17.1 0.0127 8354 0.0025

4-Bromophenyl phenyl ether 023 0.005 0.0368 000172158 0.01797343 001797343 NA NA NA NA

4-Chiorphenyl phenyl ether 0,23 0.005 0.0368 0.00183885 0.017973919 0.017973919 MA NA NA NA
Benzo(e)anthracene 4.9 0.003 021168 (0.0144795 0318185785 0318185785 2.3 0.1377 1.5 0.0277
Beazo(a)pyrene 4.3 0.003 0.23392 .007353 0.282857552 0.282857552 2.31 0.1224 113 0.0246
Benzo{b)fuoranthene ‘ 38 0.003 0.12768 0.005757 0.244321114 0244321114 3 0.1038 1.5 00212
Benzo(g h.)perylenc 24 0.005 0.0576 0.001872 0.153031904 0.15303 1904 131 0.0662 11.5 0.0133
Benzo{k)fluoranthene 32 0.005 (1L10752 0.004848 0.205921611 0.20592161 1 23 0.0891 L1.5 0.0t79
Chrysene 5 0.005 352 0.014775 0.334590866 0.334590866 2.3 0.1448 115 0.0291
Dibenzo(ah)anthracene 0.89 £.005 0.069776 0.00070755 0.060993194 0.060993394 2.31 0.02064 L 0.0053
Fleoranthene 159 0.005 094128 0,1013625 1.04876664 104876664 577 0.0018 2887 0.0004
Hexachieroethane 023 0.005 (L.0368 (1.0063136 0017993421 0.017993421 213 0.0001 1067 0.0007
Indeno(1.2.3-cd)pyrene 23 0.003 0.15088 0.00§932 0.133652164 0.153692 164 231 0.0663 1.5 0.0134
Pyrene 6.9 0.005 0.43036 0.0446685 0.457376995 0.457376995 231 0.1980 113 0.039%

HQn = Hazard Quotient based on the NOAEL. HQt = Hazard Quotient based on the LOAEL
Foodweh Model Calculations:
Dose = {Dose Food Plant + Dose Food Invertebrate + Dose Water + Dose Soil) / Body Weight
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Tetra Tech, Inc.

American Rohin

Bady Weight

Food ugestion Rate
Water Ingestion Rate

Soil Ingestion Rate

Area Use Fastor

Fraction Diet Plants
Fraction Diet [nvertebrates

Max Concenteations

STEP 3 TERRESTRIAL FOOD WEB MODEL FOR TBE AMERICAN ROBIN

0.0773000 kg
0.0055000 kg/day
4.0106000 Liday
0.0154600 kg/day
0.1600000
0.5160000 %%
0.4360000 %%

Appendix MSA-C

Sail Water Plant Invertebrate
Ecological Contaminant Concentration | Concentration| Concentration | Concentration Dose AUF * Dose NOAEL NOAEL LOAEL LOAEL
of Concernt (malkg) (dw) (mg/T.) (mgdka) (ww) | (mgdkeg) (ww) | (mg/kgsday) (wawd | (ma/kg/day) (ww} | (mgkg/day) HQn (mg/ka/day) HOn
Cadinium 28 0.0025 0.216 3.432 0674726211 0.107956194 .45 0.0745 20 0.0034
Chromium 678 0.0025 0.488 3.471 1368595368 2189752589 ! 2.1898 5 0.4380
Copper 75.9 0.00825 1.400 5708 15.40960769 246553723 47 0.0525 61.7 0.0400
Lead 739 0.0023 0.421 3.663 1490051715 2383522744 3.85 0.6196 19.3 0.1236
Mercury 0.186 (.0005 0.010 0.035 0.038719557 0.006195129 0.45 0.0138 09 0.0069
Selenium 83 0.0025 0.723 1.333 1.768230473 0282916876 44 0.6430 13 2.1886
Zinc i64.9 0.023 8.855 65432 35338317726 5634140362 14.5 0.3899 131 0.0432
Toxaphene 2 NM 0.008 1.280 0.435990114 0.070398418 1 0.0704 5 00141
4-Bromopheny! phenyl ether 0.23 0.0035 0.002 0037 0.047890455 0007662473 NA NA NA NA
4-Chlarphenyl phenyl ether 023 0.003 0.002 0.037 0 047894761 0.007663162 Na NA NA NA
Benzo(a)anthracene 49 0.005 0014 0.212 0.987783978 0.158045435 71 00221 355 0.0043
Benzo(a)pyrene 4.3 0.005 0.007 0234 0.868212264 0.138913962 7.1 0.0196 335 (1.0039
Benzo(b}luoranthene 3.8 0.005 0.006 0.128 0.704857891 0.122377363 T4 0.0172 355 0.0034
Benzo{g,h,)perylene 2.4 G008 0.002 0.058 0.482341236 0.077206398 7.1 (0.0109 135 00022
Benzo(kHluoranthene 32 0.005 (1.003 0.108 0.644199115 0103071858 71 (10145 335 10029
Chrysene 3 0.005 0.013 0.352 1.012147832 0.1615943633 7.1 0.0228 335 {10046
Dibenzo(a h)anthracene 0.89 0.005 0.001 0.070 0.180876208 (.028%40193 7.1 0.0041 33.5 0.0008
Fluorantliene 159 0.005 0.101 0.941 1213607454 03514177193 7.1 (10724 355 00145
Hexachloroethate 0.23 0.003 0.007 0.037 D.048066391 0.007690623 NA NA NA NA
Indeno(1,2,3-cd jpyrene 23 0.005 0.002 0,151 0.46343717 0.074469947 71 50103 355 00021
Pyrene 6.9 0.005 0,043 0.431 1.393568023 0.223308837 71 0.0315 355 0.0063

HOn = Hazard Quatient based on the NOAEL, HQl = Hazard Quotient based on the LOAEL

Foodweb Model Calculations

Dase = (Dose Food Plant + Dase Food invertebrate + Doge Water + Doge Soil) / Body Weight

Dase Food Plant = (Soil Concentration x Plant BCF) x Food Ingestion Rate x Fraction Diet

Dose Food Invertebrate = (Soil Concentration x Invertebrate BAF) x Food Ingestion Rate x Fraction Diet
Dose Soil = Soil Concentration x Soil Ingestion Rate

Dose Water = Water Concentration x Water Ingestion Rate
Dose Water = Water Concentration x Water Ingestion Rate

Telra Tech. {nc
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Tetra Tech, Inc

Mourning Dove

Body Weight

Food Ingestion Kate
Water Ingestion Rate
Soil Ingestion Rate
Area Use Factor
Fraction Diet Flanis

Max Concenlrations

STEP 3VERRESTRIAL FOOD WER MODEL FOR THE MOURNING DOVE

0.1265000 kg
0151006 kp'day
0.0143000 L/day
00233000 kp/day
01600000
49506000 %

Appendin MEAC

Sail Witer Plant
Lcofogical Contamninant Concentration | Concentration | Concenteation Dose AUT * Dose NOAEL NOAEL LOAEL LOAEL

of Concern (mg/kg) {dw) (mg/L) (mpskg) (ww) | (mpdkg/day) (ww)| (mgdg/day) (ww) | (meg/kg/day) HOn (mg/ke/day) HOn
Cadmium 28 0.6023 0.2158% 058477311t 0093563658 1,45 0.06 20 0.00
Chromiam 078 0.0023 148816 1361364945 2178303912 1 2.18 5 0.44
Copper 758 B.00825 1 406355 1533976437 2.45435H2299 47 003 617 .04
Lead 739 0.0025 042123 1482805964 2372489542 113 PR L 11.3 021
Mercury 0.186 0.0005 0.0095976 0038346858 0.006135497 045 .01 09 00
Selenium 83 0.0025 (722925 1.782271614 0.285163458 0.44 Ges 13 0.19
Zinc 164.9 015 §.85513 3398708564 5437934343 14,3 038 134 0.4
Toxaphene 2 NM 0.00758 0. 400870905 0.064139345 i .06 3 201
4-Bromopheny! phenyi ether 0.23 0.005 0.00172155 0046780203 {.007484832 NA NA NA NA
4-Chlorphenyl phenyl ether 0.23 0.003 0.00183885 0046793504 0.007486961 NA NA NA NA
Benzo{a)unthracene 4.9 0.005 G.0144795 (982226944 5716311 Tt 002 355 0.00
Benzo(a)pyrene 43 0065 0007333 6861418805 0137827009 71 G.02 355 0.00
Benzo{bMlucranthene 38 (003 5005757 0.761237819 0.121798051 7.4 002 355 0.00
Benzo{g h iperylene 2.4 G.00% 0001872 1 480797264 0.076%927562 7.1 0.01 355 0.00
Benzo(k}{luoranthene 32 6.005 004848 0.64113474 0102581558 71 G.01 353 000
Chrysene 3 0.003 0.0t4775 1.00226G454 0160361673 7.1 (.02 355 0.00
Dibenzofa hjanthracene 0.89 0.663 0.00070753 0.178665216 0028586435 T 00 355 (.00
Fiunranthene 159 0.005 01013625 3.192079408 G.510732705 71 067 i55 001
Hexachloraetiane 023 0.005 D.0065136 0047323617 0007371779 NA NA NA NA
[ndenoi §.2,3-cd)pyrene 23 0.003 0001932 1460804068 0.073728651 7.1 0.01 353 Q.00
Pyrene 0y 00035 00440083 1385643549 0221702968 7 0.3 355 2.01

HQn = Hazard Quotient based on the NOAEL, HQl = Hazard Quotient based on the LOAEL

Foodweb Modet Caleulations:

Dase = {Dase Food Plant+ Dose Water + Dose Soily / Body Weight

Dose Food Plapt = (Sod Concentration x Plant BCF) x Food ingestion Rate x Fraction Diel
Daose Soif = Soil Concentraiion x Soil Ingestion Rate

Dose Water = Water Concentration x Water Ingestion Rate
Dose Water = Water Concentration x Water [ngestion Rate

Martin State Aiport, hMaryland
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Tewra Tech, be

Red Fax

Body Weight

Faod Ingestion Rate

Water fngestion Rate

Soil Ingestion Rate

Area Use Factor

Fraction Diet Smatl Manunal
Fraction Diei Planis

Fractivn Diet Invertebrates

Mesn Concentrations

4 0600000 kg

01231000 kg/day
03494000 L/day
00130000 Kg/day

0 I0UD0G

9.8740000 %
o.070un08 %
0.0280000 %

STEP 3 TERRESTRIAL FOOD WEB MODEL FOR THE RED FOX

Appodis MEAL

Soii Water Dhnnivore Herbivore Invertivore Plant fnvertebrate

Eeolepical Contaminant Concentration | Concentration | Caoncentration | Concentration | Concentrotion | Concentration | Concentration Dose AUF * Llose NOAEL NOAFEL LOAEL LOAEL

of Concern (ma/kE) (dw) (mgL) (mg/kg) (ww) | (mgkg) (wwl | mgag) tww) | Oogdkg) (ww) | Ongkg) (ww) | (imprkgdday) (ww) | (mgikgeday) (ww) | (mgdkplday) HOn  Jimgke'day)  HOn
Cadiminvm 28 0.0025 G.129024 0120064 1.581952 021588 34368 0.038354795 0001150644 0.94 Q.00122 4.7 0000245
Chromium 678 0.0025 1.996032 1.909248 2.039424 048816 347136 1.32603066% 0.00978092 1,78 0.00549 880 0001100
Copper 159 0008235 2.695968 2.647392 12492576 1.4050335 570768 0.466156646 0.01398469% 824 9.00170 107 0001307
Lead 739 0.0025 .30064 0.969568 3.49%904 042123 366544 0.348732706 0010461981 4.13 4.00242 433 1.000242
Mercury 0.186 0.0005 0.00321408 1.00398784 .00358784 2.0095%76 0.0354144 0.000%53608 2.86082F-05 0.7 .00004 3582 9.000008
Selenium B.5 0.0025 0.70176 0.74256 0.74256 0.72292% 13328 0.056263149 0.001687894 0.1 0.01534 0.8 2.009377
Zine 1645 0.02% 26858912 15461024 44 958336 3 85513 45,43232 1.56328R047 0.04655864 | 14.7 H.00319 733 4.00064 §
Toxaphene 2 NM .64 0.64 0.64 0.00768 1.28 0.027515627 0.000825469 433 0.06019 1.7 0.000038

4-Bromophenyl phenyl other Q.23 0.005 007346 00736 Q0736 0.00172{55 00358 {1.06336099 Q.00010683 NA Na NA NA

4-Chlorphenyl phonyl cther 013 0003 00736 0.0736 40736 0.00{83885 0.0268 0.00336109 0000100833 WA NA NA NA
Henzo(a)anthracens 4.9 0.005 1.568 1368 1.568 0.0144793 ¢.21168 0061633284 001848999 0.39 0.00313 2.93 0.000631
Benzo(alpyrene 4.3 0003 1376 1.376 1.376 0.007353 0.23392 0054236711 (1.001627101 0.5% 0.00276 293 0.000553
Benzo(b)uoranthene K- 0.005 1.216 1218 1.216 0.005757 312768 0047811767 0001434351 0.59 0.00243 293 0.000490
Benzo(g,h,lperylene 24 0,003 0.768 0.768 1.768 0.001872 00576 0 03305037 000099151 0.59 0.00154 293 G 000310
Benzo(k)luoranthene 3.2 0.003 1.024 1.024 1024 0004848 0.10752 0.044330482 3061209914 12.59 0.00203 293 0.000413
Chrysene 3 0.003 1.6 1.6 1.6 0.014773 0.352 0.063170973 0001895129 4.59 0.0032] 293 (1.000647
Dibenzoda liJanthracens 0.89 0.005 02848 0.2848 0.2848 000070755 0069770 0011611616 0,003348348 0.59 0.00059 293 D.000115
Filuoranthens 159 0005 5.088 5.088 5.088 0.10{3425 0.64128 0. 195613835 0005988416 147 1.00004 733 .000008
Hexachlornethane 0.23 0,003 0.0736 Q.0736 0.0736 0.0065136 0.0368 0.003363058 0.000100952 342 {1.00000 27 0.000000
Indenwi {2 3-cd)pyrene 2.3 0.008 0.736 0736 0.736 4.00§932 0.15088 0.029263444 0.000377903 .50 0.00149 293 0.000300
Pyrene 6.9 0.003 2218 2.208 1208 03.0444035 .43036 0.0B6915834 0.002607475 0,39 100442 243 4.000490

HQn = Hazard Quotient based oo the NOAEL, HQ! = Hazard Quotient based on the LOAEL

Foodweb hModel Caleuiations:

Dase ={Duse Feod Quiivors + Dose Food Herhivore 4 Dose Food Invertivore + Dose Food Plant + Dose Foed lnvertehtata + Doge Water + Dpse Spilt/ Body Weight

Dose Food Invertebrate = {Food Concentration x [nvertebiate BAF) x Food Ingestion Rate x Fraction Dict

Dose Foad {imnivore = (Food Concentration x Qinnivore BAF) x Foed Ingestionr Rate x (Fraction Dist Marmmal / 3}
Dose Food Herbivare = (Food Concentration x Herbivore BAF) x Food Ingestion Rate x (Fraction Dict Mammai / 3)

Dose Food Invertivare = (Fond Concentration « {nvertivore BAF) x Food Ingestion Rate x {(Fraction Dict Mammal ¢ 3)
Dose Food Plant = {(Food Concentration x Plant BCF) x Food [ngestion Rate x Fraction Diet
Dose Soil = Soil Concentration x Soil Ingestion Rate
Dose Water = Water Concenteation x Water Ingestion Rate
Dose Water = Water Concentration x Water [ngestion Rate

Tetre Tech. Ine.
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Tetra Tech, Inc

White-Footed Mouse

Body Weight

Food Ingestion Rate
Water [hpestion Rate
Soil Ingestion Rate
Area Use Factor

0.0208000 kg

0.0005000 kg/day
0.0062000 Liday
1.0001740 kg/day
0.0001750 kg/day

STEP 3 FOCH WED MODEL FOR THE WHITE-FOOTED MOUSE

Fraction Ebet Plants (%) 05100000
Fraction Diet Invertebrates (%) 0.47
Max Concentrations
Sail Water Plant invertebrate
Ecological Contartinant Concentration | Concentration ] Coneentration | Concentration Dase AUF * Dose NOAEL NOAEL | LOAEL | LOAEL
of Concern (mpka) (dw) (ing/L) {mgka) (ww) | (mekedww) | ngkefday) {ww) | (magikgrday) Oww) | (mglkeddayy HBOQn [imgikgrday})  HOI
Cadmium 2.8 0.0025 21588 343168 0.06558626 0.003279313 1.95 .03 195 0.00
Chromium 678 0.0025 0.48816 347136 0.613122613 0.030636131 664 0.09 332 002
Copper 759 0.00825 1.40036 5.70768 0719045448 0033952272 855 0.01 114 0.0
l.ead 739 0.0025 0.42123 3.66344 0665523656 0033276183 16.2 (.04 162 000
Mercury 0186 0.0005 0.00960 0.03541 0002222778 G.o0CHLLT3S 1435 .00 723 0ag
Selenium 83 G.0025 072293 1.33280 0.095771821 0004788591 0.41 123 067 0.14
Zinc 164.9 0.025 885511 6543232 2234723719 0111736186 324 301 048 Q.00
Toxaphene 2 NM 0.00758 1.28000 0.031286462 0.001564323 162 0.00 R1 0.00
4-Bromoephenyi phenyi ether 0.23 0.005 000172 0.03680 0.0038351298 0.000192563 WA NA NA NA
4-Chiorphenyl phenyl ether 0.23 0.005 0.00184 0.03680 0.003852736 0.000192637 NA NA NA NA
Benzo(alanthracene 49 0.005 0.01448 D.2i168 0.045049859 0.002252493 219 002 1 0.00
"Benm(a‘lpyrenc 43 0.003 0.00733 123392 0.04019453 §.002009726 2.19 102 il 0.0
[Benzo(h)fuoranthene 38 0.005 0.00376 012768 0.034791963 0.001739598 219 002 13 0.00
[Benza(g.h.Dperylene 2.4 0.005 0.00187 0.05760 0022241027 0.007112051 219 001 i 0.00
Benzo(kifuoranthene 32 0.003 .00485 010752 0.029533819 0.001476691 2.1 o 11 0.00
Chrysene 3 0.003 0.01478 0.35200 0.047475367 0.002173768 219 0.02 1) Q.00
Dibenzoa hanthracene 089 0.005 0.00071 0.06978 0.009732586 0.000486629 219 0.00 il 0400
Fluaranthene 159 J005 0.10136 094123 0.146377319 0.0073 18866 348 0.00 2740 0.00
Hexachloroethane 023 0.005 0.00651 0.03680 0.003910047 0000195502 203 0.00 1013 0.00
Indeno( 1,2.3-cd)pyrene 2.3 0.005 0.00193 0.15088 022459109 0001122935 219 0.01 11 0o
Pyrene 69 0.005 0.04461 0.43056 0064622922 (.003231146 219 0.03 11 Q01

HOn = Hazard Quotient based on the NOAEL, HQ! = Hazard Quotient based on the LOAEL

Foodweb Model Caleulations:

Daose = (Dose Food Plant + Dose Food Inventebrate + Dose Water + Dose Soil) / Body Weight

Dose Food Plant = (Soil Concentration x Plant BCF) x Food Ingestion Rate x Fraction Diet

Dose Food Invertebrate = (Soil Concentration x Invertebrate BAF) x Food Ingestion Rate x Fraction Det
Dose Soil = Soil Concentration x Soit Ingestion Rale

Dose Water = Waler Concentration x Water lngestion Rate
Dose Water = Water Conceniration x Water [ngestion Rate

Martin State Airpor, Maryland
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Tt Tech, Ine

Red-Tailed Flawk

Body Weight

Food Ingestion Rate

Water [ngestion Rate

Soil Ingestion Rate

Area Use Factor

Fraction Diet Smal} Mammal

Mean Concentrations

0.9570000 kg

£.0395000 ketday
0.0680000 L/day
0.0000000 kg/day

0.0300000
L.OA0000N0 %

STEP 3 FOOD WEB MGDEL FOR THE RED-TATLED HAWK

Apperndiz MSA-C

Soil Water Qinnivore Herhivore Invertivore

Ecological Contaminant Concentration | Concentration] Concentration | Concentration | Concentration Dose AUF * Dose NOAEL NOAEL LOAEL LOAEL

of Concern (mp/kg) (dw) (mg/L) (mpfkg) (ww) | (mg/ke) (ww) | {me/kg) (ww) | (mg/kp/day] {(ww} | (mg/kg/day) fww) | (mgrkg/day) HOn  |(mg/kg/day HQn
Cadmitum 28 Q.0025 0.129024 0.120064 1.981952 0.030872894 0.000926187 145 0.0006 20 0.00003
Chromium 67.8 0.0025 1.996032 1.909248 2039424 0.081966495 0.002458993 ! 0.0025 5 0.00049
Copper 759 0.00823 2.695968 2.647392 12.192576 0.241850391 0.007253512 47 0.0002 61.7 2.00012
fead 735 0.0025 i.30064 0.969568 3.499904 0.07956441 1 0.002336932 383 G.0006 193 0.00012
Mercury 0.186 Q.0008 00321408 Q.00798784 0.00398784 0.000189479 5.68438E-06 0.49 0.0000 12 000000
Selenium 8.5 0.0025 Q70176 0.74256 0.74256 0.030265329 0.00050796 044 1.0021 1.5 0.00061
Zinc 164.9 0.023 26.838912 15461024 44 958336 1.262574623 0036077219 145 0.0025 131 0.00028
Toxaphene 2 NM 0.64 0.64 0.64 0.026415883 0.000792476 i 0.0008 5 0.00016

4-Bromopheny! phenyl ether 0.23 0.005 00736 0.0736 0.0736 0.003393103 0.000101793 NA NA NA NA

d-Chlorpheny] phenyl ether 0.23 0.005 0.0736 0¢.0736 0.0736 0.003393103 0.000101793 NA NA NaA NA
Benzo{a)anthracene 49 Q.005 1568 1.568 1.568 Q.065074149 0.001952226 7.1 0.0003 335 0.00003
Benzo{a)pyrene 4.3 0.003 1376 1.376 1.376 0.057149425 0001714483 71 0.0002 355 (.00005
Benzol{bfluoranthene 3.8 0.003 1218 1.216 1.216 0050545455 0.001516364 7.1 0.0002 355 0.00004
Benzo(g,h,perylene 24 0.005 0,768 0.768 0.768 .032054336 0,00096163 7 0001 355 0.00003
RBenzo(X){luoranthene 32 0.005 1.024 1.024 1.u24 04262069 0.001278621 7.1 0.0002 i35 0.00004
Chrysene 3 0.003 1.6 1.6 1.6 0.066394984 D O0I92183 71 (0003 155 11.00006
Dibenzoa,hanthracene 0.89 0.0035 02848 (0.28438 02848 0012110343 000036331 71 0.0001 155 0.0000)
Flugranthenc 15.9 0.005 5.088 5088 5.088 0210361346 0006310846 7.1 0.0009 353 0.00018

Hexachloroethane 0.23 0.003 .0736 0.0736 (L0736 0.003393103 0.000101793 NA NA NA NA
Indenc{1,2,3-cd)pyrene 2.3 0.003 0.736 0.736 0.736 (.030733542 0.000922006 71 0.0001 3558 0.00003
Pyrene 69 0.003 2.208 2208 2208 (.091490073 0.002744702 7.1 0.0004 355 0.00008

HQn = Hazard Quotient based on the NOAEL, HQI = Hzazard Quotient based on the LOAEL

Foodweb Model Calculations:

Dose Food Omnivore = {Food Concentration x Omnivore BAF) x Food Ingestion Rate x (Fraction Diet Mammal / 3)
Dose Food Herbivore = {Food Concentration x Herbivore BAF) x Food Ingestion Rate x (Fraction Diet Mammal / 3)
Daose Food Invertivore = (Food Concentration x Invertivore BAF) x Food Ingestion Rate x (Fraction Diet Mammal / 3)
Dose Soil = Suil Concentration x Soil Ingestion Rate
Dose Water = Water Concentration x Water [ngestion Rate
Dose Water = Water Concentration x Water Ingestion Rate

Martin Store Ajrpaet, Mary land
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Tetra Tech, Inc.

WORM CALCULATIONS

Mean Concentrations

STEP 3 FOOD WEB MODEL SOIL INVERTEBRATE CONCENTRATIONS

Appendix MSA-C

Invertebrate Invertebrate
corc Mean Soil Concentration (mg/kg) | Bioaccumulation Factors| . Fraction Dry | Invertebrate Cancentration (ww)
Concentration (dw)
: {dw)
Cadmium 2.8 1.60 21.448 0.16 3.43168
Chramium 67.8 0.32 21.696 0.16 3.47136
Copper 75.9 0.47 35673 Q.16 3.70768
Lead 73.9 0.31 22.909 0.16 3.606544
Mercury 0.186 1.19 022134 0.l6 0.0334144
Selenium 85 1.66 14.11 0.16 2.2576
Zinc 164.9 0.98 161.602 0.16 25.856032
Toxaphene 2 2.05 4.1 0.16 0.636
4-Bromopheny! pheny! ether 0.23 2.48 0.5704 0.16 0.091264
4-Chlorpheny! pheny] ether 0.23 4 .92 0.16 0.1472
Benzo(a)anthracene 4.9 1 4.9 .16 0.784
Benzo(a)pyrene 43 1 4.3 0.16 0.688
Benzo(b)fluoranthene 3.8 0.27 1.026 0.16 0.16416
Benzo{g,h,Dperylens 2.4 0.34 0.816 0.16 0.13056
Benzo(k)fluoranthene 32 0.21 0.672 16 0.10752
Chrysene 5 013 0.75 .14 012
Dibenzo(a,h)anthracene 0.89 0.21 0.1869 0.16 0.029904
Fluoranthene 15.9 (44 6.996 0.16 1.11936
Hexachloreethane 0.23 (.49 0.4127 0.16 0.018032
[ndena(1,2,3-cd)pyrene 23 0.37 0.851 L16 0.13616
Pyrene 6.9 1 6.9 0.16 L.iod
0} 0 0.41 0 0.16 0}
1] i 5.28 0 0.16 i
| 0 0.39 0 0.16 0

Martin State Aicport, Maryland

Page C-10 of C-12

Ecological Risk Assessment




Tetra Tech, Inc. Appendix MSA-C

STEP 3 FOOD WEB MODEL TERRESTRIAL PLANT CONCENTRATIONS
PLANT CALCULATIONS

Mean Concentrations

corc Mean Soil Concentration Plant Bioaccumulation |Plant Concentration] Fraction Concl;l:tr:';tion
Factors (dw) {(dw) Dry

(ww)
Cadmium 28 0.514 1.4392 0.13 0.21588
Chromium 67.8 0.048 3.2544 0.15 0.48816
Copper 75.9 0.123 9.3357 0.13 1.400355
Lead 73.9 (.038 2.8082 0.15 .42123
Mercury 0.186 0.344 0.063984 0.15 0.0095976
Selenium 8.5 0.034 0.289 0.15 0.04335
Zine 164.9 0.567 03.4983 0.15 14.024743
Toxaphene 2 0.013 0.026 0.15 0.0039
4-Bromophenyl pheny! ether 0,23 0.358 0.08234 0.15 0.012351
4-Chlorphenyl phenyl ether 0.23 0.0256 0.005888 0.15 0.0008832
Benzo(a)anthracene 4.9 0.0499 0.24451 0.15 0.0366765
Benzo(a)pyrene 43 0.0533 0.22919 0.15 0.0343785
Benzo(b)fluoranthene 38 0.0197 0.07486 0.15 0.011229
Benzo(g,h,Dperylene 2.4 0.0114 0.02736 0.15 0.004104
Benzolk Mluoranthene 3.2 0.0101 0.03232 .15 0.004848
Chrysene 5 0.0032 0.026 0.15 0.0039
Drbenzo(ah)anthracene 0.89 0.0101 0.008989 0.15 0.00134835
Fluoranthene 15.9 0.0167 0.31323 0.15 0.0469845
Hexachloroethane 0.23 0.0053 0.001219 0.15 0.00018285
Indeno(1,2,3-cd)pyrene 23 0.0425 0.09775 0.15 0.0146623
Pyrene 6.9 0.1888 1.30272 0.15 0.195408
0 _ 0 0.0056 0 0.15 0
(0 0 0.0443 0 0.15 0
0 0 0.0431 0 0.15 0

Martin State Airport, Maryland Page C-11 of C-12 Ecological Risk Assessment




Tetra Tech, Inc.

MAMMAL CALCULATIONS

Mean Concentrations

STEP 3 FOOD WEB MODEL SMALL MAMMAL CONCENTRATIONS

Appendix MSA-C

Mean Soil | Omnivere (Mouse} | Herbivore (Vole) | Insectivore {Shrew) ) . X - . Herbivare .
. \ . \ . . K Omnivyre Herbivore | Inscctivore | Fraction | Ounnivore s Insectivore
corc Cone. Bioaccumulation | Bioaccumulation | Binaccumulation Conc. (dw) Cone. {dw) | Cane. (dw) Dry Cone. (ww) Conc. Cone. (ww)
(mg/kg) Factors (dw} Factors (dw) Factors (dw) U o o ' {ww} '
Cadmium 28 0.144 0.134 2212 0.4032 0.3752 6.1036 0.32 0.129024 | 0120064 [ 1.981052
Chromiuvm 67.8 0.092 0.088 0.094 6.2376 5.9664 6.3732 032 1.996032 | 1909248 | 2.039424
Copper 759 0.111 0.109 0.502 8.4249 82731 38,1018 0.32 2095968 | 2647392 | 12102576
Lead 739 0.035 0.041 0148 4.0045 3.0299 10.9372 0.32 1.300064 0969568 [ 3.499904
Mercury 0.186 0.054 0.067 0.067 0.010044 0.012462 0.082462 032 | 0.00321408] 0.0039878| 0.00308784
Seleniun 8.5 0.258 D273 0.273 2193 2.3205 2.3205 (.32 0.70176 0.74256 074256
Zinc 1649 0.509 0.293 0.852 83.9341 48.3157 1404943 0.32 260.858912 1 15.461024] 44958336
Toxaphens 2 1 1 1 2 2 2 032 (1.64 (.64 0.64
i4-Bromophenyl phenyl ether 023 1 1 1 0.23 0.23 0.23 0.32 0.0736 0.0736 0.0736
4-Chlorpheny! phenyl ether 023 1 1 i 0.23 0.23 0.23 .32 0.0736 00736 0.0736
Benzo(a)anthracene 49 i 1 1 4.9 4.9 4.9 0.32 1.568 1.568 1.568
[[Benzo{a)pyrene 43 1 1 1 4.3 43 43 0.32 1376 1376 1376
|Benzo{b}Aucranthene 3.8 1 1 ! 3B 3.8 38 032 1216 1.216 1.216
Benzo{g.h.lperylene 2.4 1 1 1 2.4 24 2.4 06.32 0.768 0.768 0.768
Benzo(k)fluoranthene 32 1 i 1 3.2 32 32 .32 1.024 1.024 1.024
Chrysene 5 i i 1 5 3 3 0.32 1.6 1.6 1.6
Dibenzo(a.h)anthracene 0.89 1 ! 1 .89 0.89 .89 0.32 02848 02848 (.2848
Fluoranthene 5.9 1 I 1 159 15.9 159 0.32 5.088 5.088 5.088
Hexachtorvethane 0.23 | 1 1 (.23 0.23 (.23 0.32 0.0736 0.0736 0.0736
Indeno{l.2,3-cd)pyrene 2.3 1 1 1 2.3 2.3 23 0.32 0.736 0.736 0.736
Pyrene 6.9 1 l 1 6.9 6.9 6.9 1.32 2208 2208 2208

Martin State Airport, Maryland

Page C-120f C-12

Ecological Risk Assessment




APPENDIX D




Terra Tech Inc. Appendix MSA-D

AQUATIC SPECIES
MEAN CONCERTRATION HAZARD QUOTIENT VALUES
MARYIN STATE AIRFORT

{l Raccoon Matlard Belied Kingfisher Grear Blue Heron
Ecological Contyminants NOAEL LOAFL NOAEL LOAEL NOAEL LOAEL NOAFL IOAEL
of Concern HQ, HO, He, FHQ, HQ, e, HQ, HQ,
Tatal Cadmiurn 0.11 0.02 0.02 Q.00 012 Qom 0.78 g 0o
Dissalved Cadmium 0.00 0.00 0.00 0.00 003 Q.00 0.28 042
Total Chromium 0.88 0.18 013 0.03 0.54 011 3.62 0,72
Total Copper 0.01 0.00 .00 0.60 0.00 0.00 003 002
Dissolved Copper 0.00 0.00 0.00 0.00 0.00 ono G.03 002
Total Lead 001 0.00 0.00 0.00 .01 oo 0.06 0.01
Total Mercury 0.00 0.00 0.00 0.00 4.58 1.53 38.49 12.83
"Total Nickel 0.00 0.00 ¢.00 000 .00 000 0.02 601
Total Selenivm 0.09 0.05 (.00 0.00 0.03 0.01 0.23 0035
Total Zinc 0.01 0.0 G.00 0.00 0.04 0.00 (.28 0.03
Dissolved Zine 0.00 0oy ¢.o0 0.00 04 0.00 033 0.04
4-Bromophenyl phenyl ether NA NA NA NA NA NA NA NA
4-Chlorophenyt phenyl ether NA NA NA NA NA NA NA NA
Benzo(ajanthracene 0.00 0.00 (.00 0.00 0.01 0,00 0.07 001
Benzo(b)fluoranthene 0.00 0.00 0.00 Q.00 (.01 0.00 ¢.07 001
Benzo(g.h Dperyviene n.00 090 0.00 0.00 0.0¢ GO0 106 0ol
Benzo(k)fluoranthene 0.00 000 0.00 0.00 001 0.00 0.07 001
Chrysene 0.00 0.00 0.00 0.00 0.01 000 0.07 0.0
Dibenz(a,.hanthracene 006 0.00 0.00 0.00 001 0.00 0.06 .01
Tluorene a00 0.00 .00 0.00 (.03 00 .23 005
Hexachlorpbenzene .00 000 0.00 0.00 0.26 003 2.15 041
FHexachlorobutadiene 0.00 000 G.00 0.00 002 0.00 .20 004
Hexachlorocyclopentadiene Q.00 0.00 NA NA NA NA NA NA
Hexachloroethane - .00 0.00 NA NA NA NA NA NA
Indenof1.2,3-cd)pyrene 0.00 0.00 .00 0.00 0.0t 0.00 0.07 0.0}
Pentachlorophenol Q.00 000 .00 0.00 0.01 0.00 007 0.04
Phenanthrene .00 000 0.00 (.00 0.08 0.02 0.64 6.13
Pyrene .00 .00 G00 {100 0.01 0.00 0.07 o
1,1,1,2-Tetrachlorpethane 0.00 (.00 NA NA NA NA NA NA
1,1,2,2-Tetrachlorethane 0.00 0.4 NA NA NA NA NA NA
0 0.00 000 0.00 0,00 .00 0.00 0.00 0.00
0 .00 000 Q.00 0.00 000 0.00 0.00 0.00

o 0.0 0.00 000 0.00 0.00 000 0.00 000
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Tetra Tech. Inc.

STEP 3 MEAN CONCENTRATIONS OF COPC FOR USE IN FOOD-WEB MODELING

AQUATIC RECEPTOR MODELS

Appendix D-2

Sediment Water Benthic
Mean Mean invertebrate Plant Fish
Concentration Concentration Concentration Concentration Conceniration
Chemical (mg/kg) {mg/L} {mg/kg} {mg/kg} (mg/kg)
Total Cadmunam 102.75 25 69.87 32.8135 6.38
Thssolved Cadmium NA 2.5 NA NA 227
Total Chromium 2047.5 25 163.8 98.28 20.52
Total Copper 50.92 825 46.8404 6.26316 7.13
thssolved Copper NA 9.75 NA NA 6.92
Total Lead 336 2.5 4288 2.0368 1.34
Total Mercury 0.114 0.5 0.12312 0.03921¢6 5.08
Total Nickel 258 2.5 3.354 0.8772 6.65
Total Selenium 8.8 23 8.8 4.989¢6 2.52
Total Zinc 190.2 25 180.69 68.0916 23,41
Dissolved Zinc NA 42.5 NA NA 27.16
4-Bromopheny! phenyl ether 1.312 0.005 312 2.0155688 17.82
14-Chlorophenyl phenyl ether 0.312 0.005 0312 .0166296 16.28
Benzo(ajanthracene 0493 0.005 0.1782 0.0097515 262
Benzo(b)fluoranthene 0.511 0.005 0.07663 0.0051611 2.63
Benzol{g.h Dperviens 0.462 0.005 0.09702 0.0024024 2.02
Benzo(kftuoranthene 0.495 0.005 (L.11385 0.0049995 2.62
Chrysene (.528 0.005 0.1056 0.0104016 2.63
JDibenz{a,hlanthracene 0.312 00635 0.05928 0.0016536 2.58
Fluorene 0.312 0.005 1.14976 0.0445536 9.08
Hexachlorobenzene 8.312 G005 0.16224 0.0047736 1.34
Hexuchlorobutadiene 0.202 0.005 6.07878 G.0129684 3.93
Hexachlorocyclopentadicne 0.312 £.005 2312 (0.00%2664 .90
Hexachloroethane 0.312 6.005 4312 00589056 0.78
tndenof( 1,23 -cd)pyrene 0478 0.005 0.08126 00026768 2.62
Pentachlorophenol 1.335 00125 1.33 0.0591405 1.70
Phenanthrene 0.345 (.0065 .15805 0.0494806 25.64
Pyrene 0.728 0.005 .32032 00313768 2.68
1,1,1.2-Tetrachloroethane 0.0253 (.0005 4.0253 0.02957823 0.03
1,£,2 2-Tetrachtorethane 0.0253 06.0005 0.0253 0.04071023 0.01

Martin State Airport, Marviand
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Teten Yeeh. ine

Raccoon
Body Weight

Food [ngestion Rate

Whater Ingestron Rate

Soil Ingestion Rate

Area Use Fagtar

Dietary Composition

$.5400000 kg
2.1000000 kg/day - dry
04921000 Liday
00286000 keg/day - dry

1430000

STEP 3 FOOD WEB MODEL FOR THE RACCOON

Appendis MSA-L

Beothic lnverts. 0,436

Aquatic Plams 0.4

Fish Consumptien 06.07

Mean Concentrations
Sediment Water Invertcbrats Plant Fish ALF * Dose
Ecolagical Comaminant Concenlration | Capesntration | Concentration | Concentration | Concentration Dasa NOAEL LOAFL, NOARL LOAEL

of Congern (mg'ks) {me'L) {mgrkg} (mgikg) {mgky) (mgkeiday) | (mokgidayy | (mgkeidayy | (mekgday) HQ, Hy
Total Cadmium 192.75 0.0025 11,1792 2.532025 6.38 3638 0.08% 085 4.7 .10 0.02
Dissolved Cadmium MA 0.0025 NA NA 2.27 0,003 0.000 Q085 4.27 .00 G.00
Totai Chromiam 20415 0.0025 26208 14.742 20.52 10.174 14324 i62 B.OR 0,85 0.8
Total Copper 5092 1100825 7.495424 0.930474 713 01316 0.044 749 9.7 0.1 0.00
Dissolved Copper NA 0.0097% NA NA £.97 0.009 a00( 1.49 27 0.00 .00
Total Lead 516 0025 0.68608 030852 1.3 0.267 0437 154 s 0.01 4.00
Tatal Bercury 0114 0.0003 00156992 0.6058824 568 0.007 0.001 0.64 33 0,84 06
Total Nicke) 258 00025 033664 Q13158 5] 2.137 062 85 7i.2 1106 000
['otal Selenium 8.8 0.00235 1.463 0,74344 2.52 0.061 0009 0.1 016 .09 003
Total Zine 1902 0.025 289104 10,2374 23.11 1.226 0172 113 66 5 00t 0.0
Dissalved Zine NA 00425 NA NA 27.16 0,036 0,005 13.3 G6.6 0.0 0.00
4-Bromopheny] phenyl ether 0312 0.005 004992 000233531 1782 0.023 0003 NA NA NA Na
4-Chlorapheny! pheny! ethes 2312 0005 004992 0,00249444 1628 0.021 0.003 NA NA NA NA
|Benzolgianthracene 1493 0.005 0028512 0001482718 21.5% 0.006 000t 1.5 257 000 0.{}
{IRenzobiflucranthene 0511 0003 0012264 0.000774165 763 0,006 0.001 0.53 267 000 0.00
Benzo(y,h,l)perylene 0.462 0,005 00155232 G.00036056 262 0.006 0,001 0.23 267 0.0 006G
Benzolkluoranthens 0.4%3 0.005 DOIR2IE 0 000749625 262 0.006 D001 0.33 267 0.90 0.00
Chrysene 0528 0.005 Q016896 0.00156024 2.63 0.008 000 0.53 267 000 u0g
Dibenz(ahlanthracene 60312 00035 00034848 0.00024804 2.58 005 ©.001 0.53 267 000 04y
Fluorene 0312 0015 00239616 Q00668304 508 o0l 0,002 133 B6G 000 0400
Hexachlorohenzene 0312 0,005 00259584 000071604 134 0.004 0.001 1.37 137 .00 0.00
Hexachlorobutadiene 0.202 0.005 00126048 D.00104525 143 0.006 Q001 0.99 RS [ 900
Hexachlurocyvetopentadiene 0.312 0005 0.04902 0.00138356 0.90 0,003 0,000 20 160 1.00 0,00
Hexachloroethane .32 O.Qus 004307 20083524 0.78 0.60Y 0,004 497 246 100 0.00
[[indenoil 2.3 -cd)pyrene 0.478 [ 00130016 000040132 262 0006 0.001 .53 267 0,00 DG
iPeniacilasophenot 1.335 00125 02138 0.008871073 L1y 00}1 0002 2.44 123 0.00 000
[[Phenanthrene 0.545 0003 0025288 0.0074229 2504 0,033 40035 133 666 o.00 0.00
‘Pyrene 0.728 0 03 0.U5)12512 000476652 268 0.007 0.0M 051 167 Q00 .00
1,1,1,2-Tetrachloroelhans §.0243 0.0005 0003048 NO436735 0.03 2.000 0.000 174 187 000 0.00
1,1,2.3-Tetrachlorethane 00253 {0003 0.004048 D 0D§I06535 0.01 4060 0.000 374 187 .00 0.00

MA = Not Available, HQ, = Hazad Quotien based an the NOAFL, HQ, = Harzard Quotient based on the LOAEL

Fopdweb Madet Calenlations:

Dose = ({Sum of the Food Doses) + Dose Sedimenl + Dose Water)! Body Weight

Dose Food = Food Concentration x Food Ingestion Rate x Dietary Component of Fond liem
Dose Water = Water Concentration x Water Ingestion Rate
Dose Bedimnent = Sediment Concentration x Food logestion Rate x Dietary Component of Sediment

Martih State Airpord, Mantond
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Tetra Tech, Inc . Appeidix M5A-D

Mailard STEF 3 FOODR WEB MODEL FOR THE MALLARD
Body Weight LI770000 kg
Food [ngestion Rate 00647000 kafday - diy
Water Ingestion Rate 00638000 Liday
Sediment Ingestion Rate 0.0013500 kp/day - diy
Area Use Factor 0.0400000
Hetary Composition

Benthic Tnverts, Q.160

Aquatic Plants 0867

Fish Consumption 0.00
Mean Concentrattons

Sediment Water Invettenate Plant
Ecolugical Contaminant Concemtration | Concentration | Copcenpation | Concentration Duse AUT * Dose NOAEL LOAEL NOAEL LOAEL
of Concemn (mpfkg) (/L) (mprkg) (k) (ngkyiday) (mdaqpday) (mgkp/day) | (mghe/day) Ha, By

Total Cadmium 102.75 0025 11.1792 7.422025 0.557 0.022 1.45 In 0.0z .00
Dissolved Cadmium NA 0.0025 NA NA 0.000 0.000 1.45 20 0.00 0.00
Toil Chromium 2047.5 .0023 26208 14.742 3.155 .128 1 3 .13 9.03
Total Copper 5092 01.0U825 7495424 09394 0143 0,006 47 61.7 0.00 0.00
Dissolved Copper NA 0.00575 N4 NA 0001 0.000 47 L7 0.00 0.00
Total Lead 536 0.0025 068608 0.30552 0.080 0.003 1.13 t13 a.00 .00
Toral Mercury 0,114 0.0005 8,0196992 0.0058824 0,001 9.000 2.026 0.078 0.00 Q.00
Total Nickel 258 11,0025 1. 53664 0.13158 Q.039 .002 774 tov 0.00 0.00
Total Selemum EX | 0.0025 1408 0. 74844 0.054 Q.002 Q.44 0.8 0.00 .00
Total Zinc 190.2 0023 28.9104 10.21374 0.865 0.035 14.5 131 .00 Q.00
Dissolved Zine NA 1.0425 NA MNA 0,002 0,000 145 131 02.00 .00
4-Bromopheny) phenyl ether 0312 0.005 0.04992 000233332 0.001 0.000 MNA NA NA NA
4.Chloropheny! phenyl ether 0313 0.005 0.04952 000249444 0.001 0.000 NA MA NA NA
Benzo{a)anthracens 0.495 0.0035 0.028512 G.001362725 0.001 0.000 7.1 355 0.0 0.00
Beanzo(b)fluoranthene 0.511 0.005 0.012264 0.000774163 0.001 0,000 7.4 355 0.00 0.00
Benzo{g.h.Dperviene 3.462 0.005 0.0155232 §.00036036 0,001 0.000 2.4 35.5 0.00 0.60
Benzo{k)fluoranthene 0493 0.0035 0.018218 0.000749923 {1,001 0.000 7.1 355 000 Q.00
Chrysene 0.528 2.003 0.016396 0.00156024 G001 0.000 7.1 35.5 0.90 0.00
Dibenz{a,h)anthracens 0312 0.003 0.0094848 000024804 0,001 0.000 71 355 Q.00 Q.00
Fluorene N3z D003 0235616 0.00668304 0,401 0.00¢ 11 355 2.00 Q.00
Hexachlotobenzene 0312 0.005 3.0255584 0.00071604 0.001 0.000 .11 0.57 .00 4.00
Hexachiorabutadizne 0202 0.003 49.0126048 0.00194526 0.00{ 0.000 319 17 .00 0,00
Hexachlorocyelopentadiens 0312 0003 004592 0.00138496 0,001 0.000 NA NA NA NA
Hexachioroethane 0312 0005 13.04992 000283584 0001 (1.0g0 Na NA NA NA
Tndenal1,2,3-cdipyrent 0.478 0.005 8.0130016 Q.00040152 Q.001 0.000 7.4 35.5 0.00 .00
Pentachjorgphenal 1.33% 00125 0.7136 0.(KE8T1075 01.004 0.000 4.26 8,32 .00 0,00
Pheasntiene 0.545 (Q.005 0.025288 00074229 0.601 0.000 7.1 155 1.00 .00
Byrene 0.728 Q.005 00512512 0.00470652 Q.002 0.0G60 74 3535 006 000
1,1,1,2-Tetrachlorocthane 04253 0.0005 Q.004048 0.00443673% 43.000 0,000 NA NA NA NA
1,1,2. 2. Tetrachforethane 00253 00005 0.004043 0006106515 0.000 0.000 NA HA NA NA

MNA = Not Available. HOn = Hazacd Quatient based on the NOAEL, HOI = Hazard Quotient based on the LOAEL

Foodweb hModsl Calculations:

Dose = {{Sum of the Food Doses) + Dose Sediment + Dose Weter) Body Weight

Dose Food = Feod Concentration x Food Ingestion Rate x Dietary Component of Faod lem

Dose Water = Water Concentration x Water Ingestion Rate

Dose Sediment = Sediment Concentration x Food Ingestion Rate x Dietary Component of Sediment
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Tetea Toch. Inc. Appendis MEAD

Belted Kingfisher STEF 3 FOOD WEB MUDEL FOR TUE BELTED KINGFISHER
Body Weight 01480000 kp
Food Ingestian Rate 0.0168000 kp'day - dry
Water lugestion Rate 00164000 LiDay
Sediment Inpestion Rate 00000000 kg/day ~ dry
Area Use Factar 02200000
Trietaty Composition

| Dentlniz Inverrs, 0.160

| Aguati¢ Plants 0.000

| Fish Consumption 084
Mean Concentraticns

Sediment Water Tnveriebrate Fish
Egolegical Contaminaim Concentration | Concentration | Concentration | Concentration Dose ALIF * Dose NOAEL LOAEL NOAEL LOAEL
af Cancern (mplkyg} (mgL} {mygka) (ke [mg/kg'day) | (mehkeiday) | (makatday) | tmpkpiday) HGy, HQ,

Tatal Cadsmium 10275 0.0025 11,1792 6,38 03811 2179 1,43 20 012 .01
Dissolved Cadminm MaA 0.0025 NA 227 0.216 0,048 1.45 26 0403 .00
Total Chraminm 2047.5 0.0025 26.208 20.52 2.433 0.535 | 5 0.54 011
Tatal Copper 50,92 0.00825 7493424 7.13 0517 1.180 47 61.7 02.00 0.00
Dissolved Copper NA 0.00975 NA 6.92 0.661 0.145 47 6.7 .00 0.00
Tatal Lead 53.6 04,0025 0.63608 1.34 0.140 0.031 1.85 19.3 0.04 .00
Total Mereury Q114 0.0005 Q.0196592 5.68 0.542 2119 0.026 0.078 4.58 1.53
Total Nickel 258 0.0023 .57604 6.65 0.644 0.142 774 107 0.00 0.00
Tolal Selepium 32 0.0025 1.408 2.52 0.266 0059 1.8 9 0.03 0.01
Total Zing 190.2 0.025 28.9144 2301t 2731 0.601 14.5 131 2.04 0.06
Dissolved Zine NA 0.0425 NA 2716 2594 0.371 i4,8 131 0.04 4.00
4-Bromophenyl phenyd ether 0312 0.005 0.04992 17.82 1,700 0.374 N NA NA NA
4-Chlaropheny! pheny) ether 0312 0.005 0.04992 16.28 1.554 0342 NA NA NA NA
Benzo(a)anthracene 0.495 4.005 0.028512 2,62 0.258 0.035 7.1 355 4.01 0.00
Benza(h)fluoranthene 0511 0.005 0.012264 2.63 0.25¢ 06558 7.l 355 4.01 0.00
Benza{g.hlperylene 0462 0.005 00153232 2.62 0.250 0.055 7.1 355 0.01 0.00 |
Benzo(k)fiuoranthene 0495 0.005 0018216 362 0.251 0.035 7. 335 0.01 0.00
Chryseng 0.528 0.005 00163896 2.62 0,232 0,055 7.1 35,5 .01 0.00
Dibenz(s hjanthracene 0312 {.005 04094848 2.58 0,247 0.034 7.1 3.5 (1] 0.00
Fluorane 0.312 0.005 0.0239616 908 0.867 Q.19 7.1 355 0.03 0.03
Hexachlorobenzene 4312 0,005 0.0259584 1.34 0.129 9.028 a.11 0.37 026 a.05
Hexachlorabwadiens 0,202 6.003 0.0126048 395 1376 0.083 339 17 0,02 0.00
Hexachlorocyelapentadiene 0.312 0.003 9.04992 0.90 0.088 0019 MNA NA NA NA
Hexachloroethane 9,312 (.005 1.04992 0.78% 0.076 0017 NA MNA NA NA
Indeno{ 1,2 3-cd)pytene 0.478 0.005 0.0120016 | 242 0.251 0,055 7.1 355 .01 .00
Pentachlaropheno! 13335 0.0125 0.2136 L0 0.167 0.037 4,26 %352 0.0} 0.00
Phenanthrene 1.345 0.005 0.025288 25.64 2445 0538 7.1 35.5 0.08 0.02
Pyrene 0.728 0.005 0.0512512 268 0.257 04157 7.1 355 .01 0.00
1,1,1,2-Tetrachiornethane 0.0253 0.0005 0.004048 0403 0.003 0.001 NA NA NA NA
1,1,2,2- Tewachiorethane 0.0253 0.0005 0.004048 0.01 0.001 0.000 MNA NA NA NA

MA = Not Avaitable. HQn = Hazard Quotient based on the NOAEL, HOI = itazard Quotient based on the LOAEL

Foodweb Model Caleulations:

Dose = {{Spm of the Food Deses) + Dose Sedimment + Dose Water)! Body Weight

Dass Food = Feod Concentration x Food Ingestion Rate x Dietary Component of Food ltem

Dose Water = Water Concentration x Water Ingestion Rate

Diose Sediment = Sediment Concentration x Food Ingestion Rate x Dietary Component of Sediment

Martinn State Ajrport, Manland Pags D=3 ar D-{1 Eerlouical Risk Assessment




Tena Vech. ine. Appendix MSAD

STCP I FOOD-WED AMALYSIS GREAT BLUE HERON

Great Blue Heron

Body Weight 2,2300000 kg

Food Ingestion Rate 0.393 1000 ke/day - dry

Water inpestinn Rate G.1G10000 LiDay

Sediment Ingestinn Rate 0.0000000 kg'day - diy

Arda Use Facior 1.6000000

Diietary Composition

Fish Cousumption 1.00
Mean Concentrations
Sediment Water Fish
Ecologizal Contaminant Concentration | Concentration | Concentration Dose ALF * Dose MOAEL LOAEL NOAEL LOAEL
of Congern {mgky) (mgfl) {mgkg) (gike/day) | {makgidayy | (mekedday) | (mp/kpiday) HQ, Hy

Total Caditium 102.55 0.0n28 6.38 1.124 1.124 145 20 Q.73 0.06
Dissolved Cadmium . NA 0.0025 227 0.400 0.400 1 45 20 Q.28 002
Total Chromium 20475 0.0025 20,52 3618 1418 | 5 3.62 Q.72
Total Copper 30.92 0.00825 713 £.257 1.257 47 61.7 0.03 0,02
Dissgived Copper NA 0.00973 6.52 1.221 1221 47 61.7 .03 0.02
Total Lead 336 0.0025 1.34 0.236 0.236 1.85 2.3 0.06 Q.01
Total Mercury 114 0.0005 5.68 1.001 1081 @026 NO7TR AB.49 12.33
Total Nickel 258 0.0025 6.65 1171 1.171 7 107 0.02 0.01
Total Selenium 38 0.0025 152 0.445 04435 1.9 9 073 Q.03
Total Zinc 1502 0.025 23,11 4,074 4074 14.5 131 0.28 0.03
Dissolved Zinc NA 0.0425 2746 4,789 4.78% i4.5 131 0,33 0.04
4-Bromophenyl phenyl ether 9.312 0.00% 17.82 3141 ERLIE NA NA NA NA
4-Chioropheny! phenyt ether 0,312 0,003 16.28 2.870 2,870 NA NA NA NA
Benzo(a)anthracene 0.495 0.005 262 0.463 0.463 7.0 355 0.07 0.01
Benzalb)luaranthene nin 0.00% 263 0.463 0.463 71 335 0.07 0.01
Benzo(g,h.lperylene 0.462 0.003 2.42 0.461 n46l T 335 006 0.0?
Benza(k){luaranthens 0.495 (.005 2.62 0,443 0,463 7.1 355 Q.07 0.01
Chrysene G.528 (.005 2.63 0.464 0.404 7.1 355 .07 0.
Dibenz(a,lrlanthracens 0.312 Q.003 2.58 0.455 0.433 7. 155 0,060 .01
Fluotene 312 0.005 2.08 1600 1.600 7 355 0.23 0.03
Hexachlarobenzene 0312 0.008 1.34 0236 0.236 0.1 0.57 .15 04}
Hexachlownbutadiene 0,202 0.0035 393 0.694 0.694 339 17 020 0.04
Hexachlorocyclopentadiene 0312 0005 190 Q.15% 0.159 NA NA NA NA
Hexnehloroethane 0312 00058 078 0,437 0.137 NA NA NA NA
Indenof |2 3-cd)pyrene 0,478 JORYIA] 2.62 0462 0.462 71 355 007 0.01
Pentachiorophenal 1,315 00128 170 Q.300 0100 4.26 832 0.07 0,04
Phenanthrene Q.545 0,005 25,64 4319 1.510 A 335 0.64 0.43
{Pvrene 0,728 0.003 2.68 0.473 0473 2 353 047 0.01
1,1,4,2-Tewachierozthane 0,0253 ©.000% 0.03 Q.005 .005 NA NA NA NA
1,1.2.2-Tetrachlorethane 0.0253 0.0005 0.01 0.002 0002 NA NA NA NA

NA = Naot Available, HQn = Hazard Quotient based an the NOAEL, HQI = Haxard Quatient based on the LOAEL

Foodweb Model Calenlations:

Dose = {{Sum of the Food Doses) + Dase Sediment + Dose Waier) Body Weipht

Dose Food = Food Concentration x Feod Ingestion Rate x Dietary Component of Food Htem

Dose Water = Water Concentration x Water [ngestion Rate

Dose Sediment = Sediment Concentration x Food Ingestion Rate x Dietary Component of Sediment
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Tetra Tech, Inc.

STEP 3 FOOD WER ANALYSIS BENTHIC INVERTEBRATE CONCENTRATIONS

BENTHIC INVERTEBRATE CONCENTRATION

Appendix MSA-D

Mean Sediment Concentration Invertebrate Invertebvate
COPC Envertebrate Bioconcentration Factors (dw) (mg/kg) Cnn.centralinn Fractivn | Concentration
{dw) Doy {ww)
Totat Cadmium 0.68 102.75 69.87 b.16 TE1792
Dissolved Cadmium 0.68 NA NA .16 NA
Total Chromium 0.08 2047.5 153.8 0.la 26.208
Total Copper 0.92 50.92 " 46.8464 0.16 7.495424
Dissolved Copper 0.52 NA NA 0.16 NA
Total Lead 0.08 53.6 4288 0.16 0.68608
Total Mercury i.08 G.114 0.12312 G.16 0.0196992
Total Nickel 0.13 238 3.354 G156 0.53664
Total Selenium I 8.8 8.8 016 1,468
Total Zine 0.95 190.2 180.69 0.16 289104
Dissolved Zinc 0.95 NA NA 016 NA
4-Bromopheny| pheny! ether 1 0.312 0.312 0.16 0.04992
4-Chlorophenyl phenyl ether ] 0.312 0.312 0.16 0.04592
Benzo(ajanthracene 0.36 0.495 0.1782 Q.14 0.928512
Benzo(b)fluoranthene 315 0.511 0.07663 0.16 0.012264
Benzo(g.h,Dperviene 0.21 0.462 0.09702 0.16 3.0155232
Benzo(k){luoranthene .23 0.495 0.11385 0.16 3.018216
Chrysene 0.2 0.528 (.10356 0.16 0.016896
Dibenz{a.h)anthracene .19 0312 0.05928 .16 0.0094848
Fluorene (48 0.312 0.14976 0,16 00239616
Hexachiorobenzene .52 G312 8.16224 .16 0.0259584
Hexachiorobutadiene 0.39 G.202 0.07878 .16 G.0126048
Hexachlorocyclopentadiene 1 0312 0.312 0.16 0.04992
Hexachloroethane I 0312 0312 .16 (.04592
Indeno(1,2,3-cd)pyrene 0.17 0478 0.08126 0.16 6.0130016
Pentachlorophenol | 1333 1.333 0.16 02126
Phenanthrene 0.29 0.548 0.15805 0.16 0.025288
Pyrene Q.44 0.728 0.32032 G.16 0.0512512
1,1,1,2-Tetrachloroethane 1 0.0253 0.0253 0.16 0.004048
1,1,2,2-Tetrachlorethane i 0.0253 1.6253 0.16 0.004048

Martin State Airport, Maryland

Page D-7 af D-H1

Ecological Risk Assessment




Tetra Tech, Inc.

PLANT CONCENTRATIONS

STEP 3 FOOD-WEB ANALYSIS AQUATIC PLANT CONCENTRATIONS

Appendix MSA-D

COPC Sedinmtent Concentration | Plant Bioconcentration Factors Plan~t Fraction ‘ Plan't
{dw) {dw) Concentration (dw) Dry Concentration (ww)

Total Cadmium 102.75 0.514 52.8135 0.15 7.922025
Dissolved Cadmium NA 0.514 NA 0.13 WA
Total Chromium 2047.5 0.048 98.28 0.15 14.742
Total Copper 5092 0.123 6.26316 0.15 0.939474
Dissolved Copper NA 0.123 Na 0.15 NA
Total Lead 53.6 0.038 20368 0.15 0.305582
Total Mercury 0.114 0.344 0.039216 0.15 0.0058824
Total Nickel 25.8 0.034 0.8772 0.15 0.13158
Total Selenium 3.8 0.567 4.9896 0.15 0.74844
Taotal Zine 190.2 0.358 68.0916 0.15 16.21374
Dissolved Zinc NA 0.338 NA 0.15 NA
4-Bromopheny! phenyl ether 0.312 0.0459 0.0155683 0.15 0.00233532
4-Chloropheny! phenyl ether 0312 0.6533 0.0166296 0.15 0.00249444
Benzo(a)anthracene 0.495 0.0197 0.0097513 015 0.001462725
Benzo(b)fluoranthene 0511 0.0101 0.0051611 0.15 0.000774165
Benzo(g,h,Dperylene 0.462 0.0052 0.0024024 0.15 0.00036036
Benzo(k)fluoranthene 0.495 0.0101 0.0049993 0.15 0.000749925
Chrysene 0.528 0.0197 0.0104016 0.15 0.00156024
Dibenz(a,h)anthracene 0312 0.0053 0.0016536 0.15 0.00024804
Fluorene 0.312 0.1428 0.0443536 0.15 0.00668304
Hexachlorobenzene 0.312 0.0153 0.0047736 0.13 0.00071604
Hexachlorobutadiene 0.202 0.0642 0.0129684 0.15 0.00194326
Hexachlorocyclopentadiene 0.312 0.0297 0.0092664 0.15 (.00138996
Hexachloroethane 0.312 0.1888 0.0589056 0.15 0.00883584
Indeno(1,2,3-cd)pyrene 0.478 0.0056 0.0026768 0.13 0.00040132
Pentachloropheno] 1333 0.0443 0.0591405 0.15 0.008871075
Phenanthrene 545 0.0908 0.049486 0.15 0.0074229
Pyrene 0.728 0.0431 0.0313768 0.15 0.00470652
1,1.1,2-Tetrachloroethane 0.0253 1.1691 0.02957823 0.15 0.004436735
1.1,2,2-Tetrachlorethane 0.0253 1.6091 0.04071023 0.15 0.006106535

Martin State Airport, Marvland
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Tetra Tech, Inc. Appendix MSA-D

STEP 3 FOOD WER ANALYSIS FISH CONCENTRATIONS FROM SURFACE WATER
FISH CONCENTRATIONS FROM SURFACE WATER

COPC Fish Biuconcémration Factors (mgfkg ww) . Smface_ Water Fish C_'Dnccmmuon
Concentration {mg/L) {meika)
Total Cadmium 907 0.0025 227
Dissolved Cadmium 507 0.0025 2.27
Total Chromium 19 0.9025 0.03
Total Copper 710 0.00823 386
Dissolved Copper 710 0.00975 6.92
Total Lead 160 0.0023 0.40
Total Mercury 11168 0.0003 5.58
Total Nickel 78 0.0023 0.20
Total Selentum ' 129 0.0025 .32
Total Zinc 639 0.0235 15.98
Dissolved Zinc 639 0.0425 27.16
4-Bromophenyl phenyl ether 3548 0.005 17.74
4-Chloropheny! phenyl ether 3240 0.005 16.20
Benzo{ajanthracene 500 0003 2.50
Benzo(b)flucranthene 500 0.005 2.50
Benzo{g,h.l)perylens 300 0.005 2.50
Benzo(k)fluoranthene 300 0.005 2.50
Chrysene 500 0.003 2.50
Dibenz(a,h)anthracene 500 0.005 2.50
Fluorene 1860 9.005 .00
Hexachlorobenzene 253 2003 1.27
Hexachlorobutadiene 783 0.003 392
Hexachlorocyclopentadiene 165 0.003 0.83
Hexachloroethane 140 0.003 0.70
Indenof},2,3-cd)pyrene 500 0.005 2.50
Pentachlorophenol 109 0.0125 1.36
Phenanthrene 5100 0.005 25.50
Pyrene 500 0.005 2,50
1,1.1,2-TFetrachloroethane 43 0.0005 0.02
1,1,2,2-Tetrachlorethane 8 0.0003 0.00
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STLP 3 FQOD WER ANALYSIS FISH CONCENTRATION FROM SEDIMENT

COPC Frsh Bioconcentration Factors (mgikg dw) Cuncef:':i::::!;ngfkg) Fish C{;z;i;t;aﬁon Fr?::n " h?:n(;?:g (n :::f;ml

[Total Cadmivm 116 02.75 16440 023 411
Dissolved Cadmiuvm 0.16 NA NA 0.2 NA
Tatal Chromium 0.04 20475 21.500 0323 20,475
Total Copper 0.t 50.92 5092 0.23 1273
Dissolved Copper @ NA NA 0.8 NA
Total Lead 0.7 536 3752 025 1938
Total Mercury 323 0.114 0371 .25 0.093625
Total Nickel i 25.8 75 800 125 &45
Total Sclenum ) } 28 £.800 .25 a2
Total Zinc 035 19¢.2 28.330 0.23 7.1325
Dissolved Zinc 0.45 NA NA 0.25 NA
4-Bromophenyl phenyl cther } 0312 0.312 .23 0.078
4-Chlorophenyl phenyl cther ! 0.332 1312 0.25 0.078
Benzo{ajanthracene H 0.495 0493 0.25 012378
Benzo{h)luoranthene H 0.541 0,511 0.25 0.12775
Benzo{p.h,liperviene H 0.462 0.462 0.25 81138
Benzodk Hluoranthene 1 0.495 0.495 015 0.12375
Chrvsene i ¢.528 b.528 018 0132
Dihenz(z, hianthracene 1 6.312 0312 025 F078
Fiuorenc 1 4212 6312 0.8 @078
Hexachiorobenzene 094 §.312 eaixs 0.25 007332
i lexachiorobutadiene 0,38 €202 0077 Q.25 0.01919
Hexachlorocyclopentadiene ! 8312 0312 015 0.078
Hexachloroethane 1 €312 3312 225 0.078
ladeno(1,2.3-cd)pyrene 1 8478 0.47% 015 0.1195
Pentachlorophenod 1 1.335 1335 0,25 9.33375
Phenanihirene 1 0.545 0.545 .25 013625
Pyrene 1 6.728 0.728 0.25 0.182
1.1,1.2-Tetrachloroethane 1 0.0253 0.025 625 0.006325
1.1,2,2-Tetrachlorethane t 0.0253 0,025 6.25 0.006325
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Tetra Tech, Inc. Appendix MSA-D

STEP 3 FOOD WEB ANALYSIS TOTAL FISH CONCENTRATION

|
| Fish Concentration from |Fish Concentration from Total Fish
| corc Sediment Surface Water Concentration
i Total Cadmium 4.11 227 6.38
i Dissotved Cadmium NA 227 2.27
‘ Total Chromium 20.48 0.05 20.52
‘ Total Copper 1.27 5.86 7.13
| Dissolved Copper NA 6.92 6.92
| Total Lead 0.94 0.40 1.34
' Total Mercury 6.45 5.58 12,03
Total Nickel 2.20 0.20 2.40
Total Selenium 7.13 0.32 7.46
Total Zinc 0.08 15.98 16.05
Dissolved Zine 0.12 27.16 27.16
; 4-Bromophenyl phenyl ether 0.13 17.74 17.87
| 4-Chlorophenyl phenyl ether 0.12 16.20 16.32
| Benzo(a)anthracene 0.12 2.50 2.62
Benzo(b)fluoranthene 0.13 250 2.63
| Benzo{g.h,Dperylene 0.08 2.50 2.58
Benzo(k luoranthene 0.08 2.50 2.58
Chrysene 0.07 2.50 2.57
Dibenz(a,hanthracene 0.02 2.50 2.52
Fluorene 0.08 9.00 9.08
Hexachlorobenzene 0.08 1.27 1.34
Hexachlorobutadiene 0.12 3.92 4.03
Hexachlorocyclopentadiene 0.33 0.83 1.16
Hexachloroethane 0.14 0.70 0.84
Indeno(1,2,3-cd)pyrene 0.18 2.50 . 2.68
Pentachlorophenol 0.01 1.36 1.37
Phenanthrene 0.01 25.50 25.51
Pyrene 0.00 2.50 2.50
1,1,1,2-Tetrachloroethane 0.00 0.02 0.02
i.1.2,2-Tetrachlorethane 0.00 0.00 0.00
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Tetra Tech, Inc. ' Table MSA-]

Table 1. Ecological inventory of possible animal species for Martin State

Airport.
Species Name Common Name
Avian Species
Recurvirostra americdana Avocel. American
Botaurus lentiginosus Bittern, American ;
Ixobrychus exills Bittern, least
Agelaius phoeniceus Blackbird. red-winged
Euphagus carolinus Blackbird, rusty
Sialia stalis Bluebird, eastern
Dolichonyx oryzivorus Bobolink
Coltnus virginianus Bobwhite, northern
Bucephala albeola Bufflehead
Passerina cyanea Bunting, indigo
Plectrophenax nivalis Bunting. snow
Avthva valisineria Canvasback
Cardinalis cardinalis Cardinal, northern
Dimerelia carolinensis Catbird. gray
Jeteria virens Chat, yellow-breasted
Poecile atricapilla Chickadee, black-capped
Parus carolinensis Chickadee, Carolina
Fulica americana Coot, American
Phalacrocorax auritus Cormorant, double-crested
Phalacrocorax carba Cormorant, great
Molothrus ater Cowbird, brown-headed
Certhia americana Creeper, brown
Carvus brachyrhynchos Crow, American
Corvur ossifragus Crow, fish
Coccyzus erythropthalpus Cuckoo, black-billed
Cocevzus americanus Cuckoo, yetlow-billed
Zenaida macroura Dove, mourning
Columba livia Dove, rock
Limnodromus scolopaceus Dowitcher, long-billed
Limnodromus griseus Dowitcher, shori-bitled
Anays rubripes Duck, American black
Avthva collaris Duck, ring-necked
Oxyura jamaicensis Duck, ruddy
Alx sponeda Duck, wood
Calidris alpina Duniin
Haliagetus leucocephalus Eagle, bald
Aquila chrysaetos Eagle, golden
Bubulcus ibis Egret, cattle
Ardea alba Egret, great
Egretta thula Egret, snowy
Falca peregrinus Falcon, peregrine
Carpodarus mexicanus Finch, house
Carpodacus purpureus Finch, purple
Colapres auratus Flicker, Northern
Empidonax virescens Flycatcher, Acadian
Empidonax alnorum Flycatcher, Alder
Myiarchus crinitus Flycatcher, great crested
Martin State Airport, Maryland Page 1 of 8 Ecological Risk Assessment




Tetra Tech. Inc.

Table MSA-1

Table 1. continued,

Species Name

Common Name

Avian Species

Empidonax minimus

Flycatcher. least

Empidonax rraiflii

Fivcatcher. willow

Empidorax flaviventris

Flveatcher, vellow-belhed

Anas strepera

Gadwall

f—

Polioptila caerulen

Gnatcatcher. blue-gray

Carduelis tristis

Goldfinch, American

Limosa haemastica

Godwit, Hudsonian

Limosa fedoa

Godwit, marbled

Bucephala clanguia

Goldeneve, common

Branto canadensis

Goose, Canada

Chen caerulescen

Goose, snow

Quiscalus quiscula

Grackle, common

Podiceps aurifus

Grebe, horned

Podifvmbus podiceps

Grebe, pied-bilied

Podiceps grisegena

Grebe, red-necked

Guiraca caerufeda

Grosbeak, blue

Coccathrausies vespertinus

Grosbeak, evening

Pheucticus fudovicianus

Grosbeak, rose-breasted

Larus ridibundus

Guli, black-headed

Larus Philadeiphia

Gull, Bonaparte’s

Larus hyperborsus

Gull, giaucous

Larus marinus

Gul, great black-backed

Larus argeniatus

Gull, herring

Larus glaucoides

Gull, lceland

Larus atricifla

Gull, taughing

I Larus fuscus

Gull, iesser black-backed

Larus minutus

Guil. hitle

Larus delowarensis

Gull, ring-billed

Circus cyaneyus

Harrier, northern

Buteo platvpterus

Hawk, broad-winged

Accipiter coaperii

Hawk, Cooper's

Buteo lineatus

Hawk, red-shouldered

Buteo jamaicensis

Hawk, red-tailed

Butev lagopus

Hawk, rough-legged

Accipiter striatus

Hawk, sharp-shinned

Egretta caerulea

Heron, littie biue

Nycticorax nveticorax

Heron, black-crowned night

Ardea herodias

Heron, great blue

Butorides virescens

Haron, green

Egretia tricolor .

Heron, tri-colored

Nyetanassa violacea Heron, yellow-crowned night
Archilochus colubris Hummingbird, ruby-throated
Plegadis faicinellus Ibis, glossy

Cyanocitta cristara

Jay, blue

Junco hvemalis

Junco, dark-eyed

Faleo sparverius

Kestrel, American

Charadrius vociferus

Killdeer

Tvrannus tyrannus

Kingbird, eastern

Martin State Airpory, Marviand
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Table MSA-1

Table 1. continued.

Species Name Common Name
Avian Species

Cervie afcyon Kingfisher, beled
Regulus satrapa Kingier, golden-crowned
Regulus calendula Kinglet, ruby-crowned
Calidris canutus Knet, red
Eremophila alpestris Lark. horned
Caicarius luppornicus Longspur, lapland
Gavia immer Loon, commen
Gavig steliata Loon, red-throated
Anas platvrhynchaos Mallard
Progne subis Martin, purple

" Sturnella magna Meadow!lark, eastern
Mergus merganser Merganser, cormunon
Lophodytes cucullatus Merganser, hooded
Mergus serrator Merganser, red-breasted
Falco columbarius Merhin
Mimus palvglottos Mockingbird, northern
Gallinula chloropus Meorhen, common
Chordeiles minor Nighthawk, common
Sitra canadensis Nuthatch, red-breasted
Sitta carolinensiy Nuthatch, white-breasted
Clangula hyemalis Oldsquaw
Icterus galbula Oriole, Baltimore
Icterus spurius Oriole, orchard

- Pandion haliaetus Osprey
Seiurus aurocapiilus Ovenhird
Tvto alba Owl, common barn
Strix varia Owl, barred
Otus asio Owl, Eastern screech
Bubo virginiamis Owl, great homed

| Aegolius acadicus Owl, narthemn saw-whet
Asio flammeus QOwl, short-eared
Contopus virens Pewee, eastern wood
Phalaropus tricolor Phalarope, Wilson’s
Phasianus eolchicus Pheasant, ring-necked
Sayornis phoebe Phoebe, eastern
Anas acuta Pintail, northern
Anthus rubescens Pipit, American
Phuvialis squatarola Plover, black-belited
FPluvialis dominica Plover, American golden
Charadrius semipalmatus Plover. semipalmated
Lateralius jamaicensis Rail, black
Rallus limicola Rail, Virginia
Rallus elegans Ratl. king
Aythyva americana Redhead
Setophaga ruticilla Redstart, American
Turdus migratorius Robin, American
Calidris alba Sanderling
Calidris bairdii Sandpiper, Baird's
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Table M5SA-1

Fable 1. continued.

Species Name Common Name

Avian Species i

Tryngites subruficollis Sandpiper, buff-breasted ;

Calidris minwutilla Sandpiper, ieast :

Calidris melantos Sandpiper. pectoral

Calidris pusilla Sandpiper, semipalmated

Tringa solitaria Sandpiper. solitary

Actitis maclaria Sandpiper, spotted

Calidris himaniipus Sandpiper, stili

Bartramia longicaudn Sandpiper. upland

Cafidris mauri Sandpiper, western

Calidris fuscicollis Sandpiper, white-rumped

Sphvrapicus varius | Sapsucker, yellow-bellied

Avtiva marila Scaup, greater

Avthva affinis Scaup, lesser

Melamita fusca Scoter, white-winged

Anas clypeata Shoveler, northern

Carduells pinus Siskin, pine

Gallinago gallinago Snipe. common

Porzana carofing Sora

Spizella arborea Sparrow, American tree

Spizella passerina Sparrow, chipping

Spizelia pusilla Sparrow, field

Passerella diaca Sparrow, fox

Ammadramus savannarum Sparrow, grasshopper

Passer domesticus Sparrow, house

Melospiza lincolnii Sparrow. Lincoln’s

Ammodramus neisoni Sparrow, Nelson's Sharp-tailed

Ammuodramus cauductus Sparrow, Saitmarsh Sharp-tailed

Passerculus sandwichensis Sparrow, Savannah

Ammaodramus maritimus Sparrow, seaside

Melospiza melodia Sparrow, song

Melospiza georgiana SparTow, swamp

Pocecetes gramineus Sparrow, vesper

Zonotrichia lewcophrys Sparrow, white-crowned

Zonotrichia alpicollis Sparrow, white-throated

Sturnus vulgaris Starling, European

Riparia riparia Swallow, bank

Hirundo rustica Swaliow, bam

Petrochelidon pyrrhonota Swallow, cliff

Stelgidopteryx serripennis Swallow, Narthern rough-winged

Tachycineta hicolor Swallow, tree

Cygnus olor Swan, mute

Cygnus columbianus Swan, tundra

Chaetura pelagica Swift, chimney

Piranga olivacea Tanager, scarlet

Piranga rubra Tanager, summer

Anas discors Teal, blue-winged

Anas crecca Teal, green-winged

Chilidonias niger Tem, black

Martin State Airport, Maryiand Page 4 of § Ecological Risk Assessment
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Table MSA-1

Table 1. continued.

Species Name

Common Name

Avian

Species

Sterna caspia

Temn, Caspian

Sterng Rirundo

Tern, common

Sterna forsieri

Tem. Forster's

Sterna antiflarum

Tern, least

Toxostoma ruftim

Thrasher, brown

Catharus bicknelli

Thrush. Bicknell's

Catharus minimus

Thrush, gray-cheeked

Catharus guttatus

Thrush, hermir

Catharus ustulatus

Thrush, Swainson’s

Hylocickia mustelina

Thrush, wood

Parus bicolor

Titmause, ufied

Pipilo ervthrophthalmus

Towhee, Eastern

Meleagris gallopavo Turkey, wild
Arenaria interpres Turnstone, ruddy
Cartharus fuscescens Veery

Vireo solitarius

Vireo, blue-headed

Vireo philadelphicus Vireo, Philadelphia
Vireo oltvaceus Vireo, red-eved

Vireo gilvus Vireo, warbling

Vireo griseus Vireo, white-eyed
Vireo flavifrons Vireo, vellow-throated
Coragyps airatus Vulture, black

Cathartes aura

Vulture, turkey

Dendroica castnea

Warbler, bay-breasted

Mrniotilta varia

Warbler, black-and-white

Dendroica virens

Warbler, black-throated green

Dendroica fusca

Warbler, blackbumian

Fermivora piris

Warbler, blue-winged

Hilsonia Canadensis

Warbler, Canada

Dendroica tigring

Warbler, Cape May

Derndroica cerulean

Warbler, cerulean

Dendroica pensylvanica

Warbler, chestnut-sided

Oporornis agilis

Warbler, Connecticut

Vermivora chrysoptera

Warbler, golden-winged

=

Wilsonia citrina

Warbler, hooded

Oporornis formosus

Warbler, Kentucky

Dendroica coronata

Warbler, vellow-rumped

Dendraica magnolia

Warbler, magnolia

Oporornis Philadelphia

Warbler, mourming

Vermivora ruficapilia

Warbler, Nashville

Parula americana

Warbler, northern parula

Vermivora celata

Warbler, orange-crowned

Dendroica palmarum

Warbler, palm

Dendroica pinus

Warbler, pine

Dendroica discalor

Warbler, prairie

Protonciaria citrea

Warbler, prothonotary

Vermivora peregrine

Warbler, Tennessee

Wilsonta pusifia

Warbler, Wilson's

Martin State Airport, Maryland
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Tahle MSA-!

Table 1. continued.

Species Name

Common Name

Avian Species

Helmitheros vermivorus

Warbler, worm-eating

Dendroica petechia

Warbler, vellow

Dendroica dominica

Warbier, vellow-throated

Sefurus motacilla

Waterthrush. Louistana

Seturus noveboracensis

Waterthrush. Northem

Bombycilla cedrorum

Waxwing. cedar

Numenius phaeopus

Whimbrel

Caprimulgus vociferus

Whip-poor-wiil

Cuprimulgus carolinensis

Chuck-will’s-widow

Anas americana

Wigeon, American

Catoprrophorus semipalmaltus

Wiilet

Scalopux minor

Weoodcock, American

Picoides pubescans Weodpecker, downy
Picoides villosus Woodpecker, hairy
Dryocopus pileatus Woodpecker, pileated

Melanerpes carofinus

Woodpecker, red-bellied

Melanerpes erythrocephalus

Woodpecker, red-headed

Thryothorus ludovicianus

Wren, Carolina

Troglodvtes aedon

Wren, house

Cistothorus palustris

Wren, marsh

Troglodites troglodytes

Wren, winter

Tringa melanoleuca

Yellowlegs, greater

Tringa flavipes

Yellowlegs, tesser

Geothlypis trichas

Yellowthroat, common

Mammalian Species

Eptesicus fuscus

Bat, big brown

Lasiurus borealis

Bat, eastern red

Nyciticeius humeralis

Bat, evening

Lasturus cinereus Bat, hoary

Myotis sodalist Bat, Indiana
Lasinrus borealis Bat, red
Lasionveteris noctivagans Bat, silver-haired
Castor canadensis Beaver

Tamias striatus Chipmunk, eastern
Sylvilagus floridamis Cottontail, eastern
Canis latrans Coyote
Odocoilens virginianus Dreer, white-tatled
Martes pennanti Fisher

Urocvon cinerozargenteus Fox, gray

Vulpes vulpes Fox, red
Synaptonys cooperi Lemming, southern bog
Musteia vison Mink

Sealopus aquaticus Mole, eastern
Condylura crisiata Mole, star-nosed
Peramyscus maniculatus Mouse, deer

Reithrodontomys humulus

Mouse, eastern harvest

Zapus hudsonius

Mouse, meadow jumping

FPeromyscus leucopus

Mouse, white-footed

Martin State Airport, Marylaﬁd
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Table MSA-1

Table 1. continued.

b
1

Species Name {

Common Name

Mammalian Species

Mus musculus |

Mouse. house

Ondatra zibethica l

Muskrat

Mvotis leipii

Myotis. eastern small-footed

Myotis lucifugus

Myotis, little brown

Mpvotis septentrionalis

Myotis, northern

Didelphis virginianus

Opossum

Lutra canadensis

Otter, northemn river

Pipistrelius subflavys

Pipistrelle, eastern

Pracyon lator Raccoon
Neotoma magister Rat, Allegheny wood
Rattus rartus Rat, black

Ratius norvegicus

Rat, Norway

Oryzomys palustris

Rat, marsh rice

Crypiotis parva

Shrew, least

Sorex cinerens

Shrew, masked

Blarina carofinensis

Shkrew, short-tailed

Sorex [ongirostris

Shrew, southeastern

Sorex palustris

Shrew, water

Mephitis mephitis

Skunk, striped

Scurius niger

Squirrel, eastern fox

Scurius carolinensis

Squirrel, eastern gray

Tamiasciurus hudsonicus

Squirrel, eastern red

Glaucomys volans

Squirrel, southern ftving

Microtus chrotorrhinus

Vaole, rock

Clethrionoms gapperi

Vole, southern red-backed

Microtus pinetorum Vole, woodland
Microtus pennsylvanicus Vole, meadow
Mustela frenata Weasel, long-tailed
Marmaota monax Woodchuck
Reptile Species
Agkistrodon contorerix mokason Copperhead, northemn

Sceloporus undulatus hyacinthinus

Lizard, northemn fence

Coluber constrictor constrictor

Racer, northern black

Cremidophorous sexlineatus

Racerunner, six-lined

Eumeces fasciatus

Skink, five-lined

Scincella lareraiis

Skink, ground

Elaphe obsoleta obsoleta

Snake, black rat

Elaphe guttata guttata

Snake, com

Virginia valeriae

Snake, eastern canth

Thamrophis sirtalis sirtalis

Snake, eastern garter

Thamnophis sauritus sauritus

Snake, eastern ribbon

Carphophis amoenus amoenus

Snake, eastern worm

Pseudaspis cana Saake, mole
Nerodia sipedon sipedon Snake, northern water
Sternotherus odoratus Stinkpot

Chelydra serpentina Serpenting

Turtle, common snapping

Terrapene carolina carolina

Turtle, eastern box

Kinosternon subrubrum subrubrum

Turtle. castern mud

Martin State Airport, Maryland Page 7
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Table 1. continued.

Species Name Common Name
Reptile Species
Chrysemys picta pictq Turtle, easiern pamted
Pseudemys rubriventris Turtle, red-beilied
Clemmys gutiata Turtle. spotted
Amphibian Species
Rana catesbeiana Bullfrog
Hvla chrvsoscelis Frog, Copes gray tree
Rana sylvatica Frog. wood
Acris crepitans crepitans Frog, eastern cricket
Rana palusivis Frog, pickeral
Rana sphenocephala wiricularin Frog, southern leopard
Pseudacris feriarum feriarum Frog, uptand chorus
Psewdacris brachyphona Frog. mountain chorus
Rana clamitans melanotq Frogz, nortbern green
Necturus maculosus maculosus Mudpuppy, common
Notophthalmus vividescens Newt, red-spoited
viridescens
Pseudacris crucifer crucifer Peeper, northern spring
Pseudotriton montanus monianus Salamander. eastern mud
Eurvcea longicauda longicauda Salamander, long tailed
Ambysioma opacum Satamander. marbled
Desmognaihus fuscus fuscus Salamander, northern dusky
Pseudoiriton ruber ruber Salamander, northern red
Plethodon giuinosus Salamander, northern slimy
Ewrveea bistineara Salamander, northern two-lined
Ambysioma maculatum Salamander, spotted
Plethodon wehrlei Salamander, Wehrie's
Scaphiopus holbrooki holbrooki Spadefool. eastern
Bufo americanus Toad. american
Bufo woodhousii fowlert Toad, Fawler's
Hyla versicolor Treefrog, gray
Hyla cinerea Treefrog, green
Source: http:/fwww.bepl.net/~tross/baltreg.html; Gough et al., 1998
hitp://www.batcon.org/discover/species/md.himl;
hitp://www dlia org/atbi/index.html;
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Table MSA-2

TABLE 2 ECOLOGICAL RISK SCREENING ASSESSMENT ENDPOINTS AT MARTIN STATE AIRPORT

Assessment Endpoint

Null Hypothesis

Measurement Endpoint

Specifics of Assessment

Ecological health of aquatic water coluran
commuiities

Surface water does not exhibit a
detrimental effect on aguatic plant and
organism survival and growth

Evaluation of surface waler chemistry
with respeet o water quality criteria

Comparison of surface water
concentrations to water guality
criteria,

Ecological health of benthic invericbrate
communities

Sediment does not exhibit a detrimental
effect on invertebrate survival and growth

Evatuation of sediment chemistiv with
respect to sediment screening values

Comparison of sediment
conceniralions 1o sediment screening
values.

Long term health and reproductive
capacity of omnivorous aguatic avian
species (mallard duck)

Ingestion of COPC in prey does not have
a negative impact on growth, survival, and
repreductive success of the species

Evaluation of dose in prey based on
sediment data and dietary exposure
models

Vegetation and inveriebrate dose
approximated by nutltiplying
maximum sediment concentration hy
BCT or BAF for COPC.

The risk associated with the
calculated dose will be evaluated by
comparison to Toxieity Refercnee
Values (TRVs).

{.ong term health and reproductive
capacity of carnivorous aquatic avian
species (blue heron)

Ingestion of COPC in prey does not have
anegative impact on growth, survival, and
repraductive suceess of the species

Evajuation of dose in prey based on
sediment data and dietary exposure
nodels

Fuod dose approximated by
multiplying maximum sediment
concentration by BCIF or BAF for
COPC.

The risk associated with the
calculated dese will be evaluated by
comparison to Toxicity Reference
Values (110Vs).

Long term health and reproductive
capacity of piscivorous aquatic avian
species (belted kingfisher)

Ingestion of COPC in prey does not have
a negalive impact on growth, survivat, and
reproductive success of the species

Evaluation of dose in prey based on
sediment data and dietary exposure
models

Food dose approximated by
multiplying maximum sediment
concentration by BCE ur BAF for
core.

The risk associated with the
calcudated dose will be evaluated by
comparison to Foxicity Reference
Values (TRVs),

Long fermt health and reproductive
capacity of omnivorous aquatic
mammalian species (raccoon)

Ingestion of COPC in prey does not have
a negative impact on growth, survival, and
reproductive success of the species

Lvaluation of dose in prey based sediment
dita and dietary exposure models

Prose fram food approximated hy
mltiplying maximum sedinent
concentration by BBAF or BCE for
COPC,

The risk associated with the
calcufated dose will be evaluated by
camparison to Toxicity Reference
Vadues {TRVs).

Martin State Airport, Maryland

Page | of 3

Eeologica! Risk Assessiment




Tetra Tech, Inc. Table MSA-2

TABLE MSA-2 (Continued)

Assessment Endpoint Null Hypothesis Meuasurement Endpoint Specifics of Assessment
Feological health of terrestrial plant Soils are not exhibiting a detrimental Evaluation of soif chemistry with respect +  Comparison of surface soil
commmunitics effect on plant survival and growth lo vegetation screening values concentrations to vegetation

screening values

Ecological health of terrestrial Soils are not exhibiting a detrimental Evaluation of soif chemistry with respect = Comparison of surface soil
invertehrate communities elfect on invertebrate survival and growth 1 to soil invertebrate screening values concentrations (o soif invertchrate
screening values

[.ong term health and reproductive Ingestion of COPC in food does not have | Evaluation of dose in food based on »  Vegetation and inveriebrate dose
capacity of omnivorous avian species 2 negative impact on growth, survival, and | surface soils data and dietary exposure approximated by muliiplying surface
{(American robin)} reproductive success of the species models sail concentration by BCF/RAY,

e The risk associated with the
calcutated dose will be evaluated hy
comparison 10 Toxicity Reference

Values (TRVs).
Long term health and reproductive Ingestion of COPC in food does not have | Evaluation of dose in food based on «Vegetation dose appraximsted by
capacity of herbivorous avian species a nepative impact on growth, survival, and | surface soils dala and dictary exposure multiplying surfice soil
{Morning Dove) reproductive suecess of the species models concentration hy BAF

s The risk asseciated with the
enleulated dose will be evaluated by
comparison 1o Toxicity Reference
Values {TRVs),

Long term health and reproductive Ingestion of COPC in prey does not Evaluation of does in prey based on +  Small mammal dose i
capacity of carnivorous avian species | have a negative impact on growth, surface soils data and dietary approximated by multiplying
(Red-Tailed Hawk) . survival, and reproductive success of | exposure models. ‘ surface soil concentration hy

the species. BAF,

+«  The risk associated with the
calculated dose will be evaluated
hy comparison to Toxicity
Reference Values (TR Vs).
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Tetra Tech, [nc.

Table MSA-2

TABLE MSA-2 (Coatinued)

Assessment Endpoint

Null Itypothesis

Measurement Endpoint

Specifics of Assessment

Long term health and reproductive
capacity of small herbivorous
matintatian species {Meadow vole)

Ingestion of COPC in food dogs not
have a negative impact on growth,
survival, and reproductive success of
the species

Evaluation of dose in foed based on
surface soils data and dietary
expasure models

Vegetation dose approxhimated by
multiplving surface soil
concentration by BCF

The risk associated with the
calcuiated dose will be evaluated
by comparison to Toxicity
Reference Values (TRVs).

Long term health and reproductive
capacity of small invertivorous
mammalian species (Short-tailed
shrew} :

Ingestion of COPC in food does not
have 2 negative impact on growth,
survival, and reproductive success of
the species

Evaluation of dose in food based on
surface soils data and dietory
exposure models

Seil invertebrate dose
approximated by multiplying
surface soil concentration by
BAF

The risk associated with the
calculated dose will be evaluated
by comparison to Toxicity
Reference Values (TRVs).

Long term health and reproductive
capacity of small omnivorous
mammalian species {white-footed
mouse)

ingestion of COPC in foed does not
have a negative impact on growth,
survival, and reproductive success of
the species

Evaluation of dose in food based
surface soil data and dietary exposure
madels

Dase from vegetation and
invertebrates approximated by
multiplying surface soil
concentration by BCF/BAF.

The risk associated with the
calculated dose will be evatuated
by comparison to Toxicily
Reference Valucs {TRVs).

Long term health and reproductive
capacity of large camivorous
mammalian species (red fox)

Ingestion of COPC in prey dees not
have a negative impact on growth,
survival, and reproductive success of
the species

Evaluation of dose in prey based
surface soil data and dietary exposure
models

Dose from prey approximated by '
multiplying surface soil
concentration by BAF

The risk associated with the
calculated dose will be evaluated
by comparison to Texicity
Relerence Values (TRVs).

Martin State Airport, Maryland
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Tetra Tech. Inc.

Table MSA-3

TABLE 5 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES
Ecalogical Screening
Chemical Units Levels Source
Inorganics
Antimony mg/kgidry) 048 EPA (199%)
Arsenic mg/kel(dry) 328 EPA (1995)
Beryviium mg/kg(dry) 0.02 EPA {199%)
Cadmium mgtkgldry) 2.5 EPA {1995)
Chromium mg/kg(dry) 0.0075 EPA (1995)
Copper mg/kg(dry) 13 EPA (1995}
Hexavalent Chromimm mg/ke{dry} None None
Lead mgke(dry) 0.01 EPA (1993)
Mercury mg/kgldry) 0.058 EPA (1995}
Nickel ma/kg{dry) 2 EPA (1995)
Selentiom mg/ke(dry) 1.8 EPA (1995}
Sitver meg/keg(dry) 2 Efroymson et al. {1997a)
Thallium mg/kg(dry) 0.001 EPA (1995
Zine mg/kg(dry) 10 EPA {1993)
Pesticides/PCBs
4.4°-DDD ug/ka(dry) 100 EPA (1993}
4.4’ -DDE ng/kgldry) 100 EPA (1995)
4.4°-DDT ug/kg(dry) 100 EPA (1995}
Aldrin ug/ke(dry) 100 EPA (1995
alpha-Chlordane ug/kg(dry) 100 EPA (1993}
alpha-BHC ug/kg(dry) 106 EPA (1995)
bera-BHC ua/ke(dry) 100 EPA (1995)
delta-BHC ug'ke(dry) 150 EPA (1995)
Dieldrin ugfke({dry) 100 EPA {1993)
Endosulfan | ug/ke(dry) None None
Endosulfan 1 ug/kg(dry) None None
Endosulfan Sulfate ug/kel(dry) None None
Endrin ug/kgidry) 160 EPA {1995)
Endrin Aldehyde ug/kgldry) 100 EPA (1995)
Endrin Ketone ugrke(dry) 160 EPA (1995)
gamma-Chiordane ug/kefdry) 100 EPA (1995)
" |leammma-BHC (1Lindane) ug/kgl(dry) 100 EPA {1995}
Heptachior ng/ke(dry} 100 EPA (1995}
Heptachlor Epoxide eafkg{dry) 0 EPA (1995)
Methoxychlor ug/kg(dry} 100 EPA (1995)
Toxaphene ugfkg(dry) None MNaone
Semivolatile organics
2,4.5-Trichlorophenol ug/kg(dry} 160 EPA (1995)
2,4,6-Trichlorophenol ug/kgldry) 100 EPA {1995)
2.4-Dichiorophenal ug/kg(dry) 106 EPA (19935)
2.4-Dimethylphenol ugikg(dry) L EPA (1995}
2 4-Dinitrophenol ug/ka(dry) 00 EPA (1995)
2,4-Dinitrotoluene ue/ke{dry) None None
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Terra Tech, Inc.

Tabie M5A.3

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES

Ecological Screening

Chremical Units Levels Source
2 6-Dinitrotoluene ugke{dry) None None
2-Chloroethyivinvl ether ue/ke(dry) Naone None
2-Chloronapthalene ug/kg(dry) None None
2-Chlorophenol ug/kg(dry) 160 LPA (1953)
2-Methvinaphthalene ug/kgldry None None
2-Methyiphenol (o-Cresol) ug/kg(dry) 160 EPA {1993}
2-Nitrroantline aglkg(dry) None Nene
2-Nitrophenol ug/ke(dry) 760 Efrovmson et al. {1997a}
3.3 Dichlorobenzidine ug/kgl(dry) None None
3-Nitroaniline ug/kg(dry) None None
4,6-Dinttro-2-methylphenol ug/ke(dry) None None
4-Bromopheny! pheny! ether ugrke(dry} None None
4-Chloro-3-methylphenol ue/ke(dry) Nane None
4-Chloroaniline ug/ke(dry) 1950 Efrovmson et al. {1997a)
4-Chlorophenyl phenyt ether ug/kg(dry’ Nene None
4-Methylphenol (p-Cresol) ug/kg(dry) 100 EPA (1993
4-Nitroaniline ugkg(dry) None None
4-Nitrophenol ug/leg({dry) 100 EPA (1993)
Acenaphthene ug/kg(dry) 100 EPA (1985)
Acenaphthyiene ug/kg(dry) 130 EPA (1993)
Acrolein ug/ke(dry) None Noene
Acrylonitrile ug/kg(dry) None None
Anthracene ug/ke(drv) 100 EPA {1995)
Benzo (a) anthracene ug/kg{dry) 100 EPA {1995
Benzo {a) pyrene ug/ke{drv) 100 EPA (1995}
Benzo (b) fluoranthene ug’kg{dry) 100 EPA (1995)
Benzo (g,h,i) perylene ug/ka{drv} 190 EPA (1995)
Benzo (k) fiuoranthene ug/keg(dry) 100 EPA (1995)
Bis (2-chloroethoxy) methane ug’ke(dry} None None
Bis (2-chioroethvl) ether ug/kg(dry) None None
Bis (2-chloroisopropyl) ether ug/k‘g?dry) Mone None
Bis (2-ethylhexyi} phthaiate ug/kg(dry) None None
Benzyl buiyl phthalate ug/ke(dry) None Nene
Carbazole ug/kg(dry) Nong None
Chrysene ug/kg(dry) 100 EPA (1995)
Dibenzo (a,h} anthracene ug/kg(dry) 100 EPA (1995)
Dibenzaturan ug/kg(dry) Nane None
Diethy! phthalate ug/kg{dry} 26,800 Efrovmson et al, {(1997a)
Dimethyl phthalare ug/ke(dry) 21,280 Efroymson et al. (1997a)
Di-n-butyl phthalate ug/ke{dry) 40.000 Efroymson et al. (1997a)
Di-n-octyl phthalate we/ke(dry} None None
Fluoranthene ug/ke(dry) 100 EPA (1995)
Fluorene ugrkg{dry} 100 EPA (1995)
Hexachlorobenzene ug/kg(dry) 2,300 Efroymson ex al. (1997a)
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Tetra Tech, Inc. Table M5A-3

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES
Ecologicai Screening
Chemical Units Levels Source
Hexachlorobutadiene ug/kg(dry) None None
Hexachlorocyclopentadiene ug’kg(dry) 2.000 Efrovmson et al. (1997a)
Hexachlorgethane ug/kg(dry} Nong Nong
Indeno {1.2.3-cd} pyrene ug'ke(dry) 100 EPA (19953)
Isophorone ugka(dryy None None
Naphthalene ug/kg(dry) 160 EPA (1995}
Nitrobenzene ug/ke(dry) 4,520 EPA {1993)
N-Nitreso-di-n-propylamine ug'ka(dry) None None
N-Nitrosodiphenylamine ug/kg{dry) 2,180 Efrovmson et al. {1997a)
Pentachlorophenol ug/kaldrv) 1940 EPA (1995)
Phenanthrene ug/keg{dry) 1430 EPA (1995)
Phenol ug/ke(dry) 106G EPA (1993)
Pyrene ug/kg(dry) © 100 EPA (1995)
Volatile Organics

11,1 2-Tetrachloroethane ug/kgidry) 300 EPA (1995)
1,1,1-Trichlorosthane ug/kg(dry) 300 EPA (1993)
1.1.2.2-Tetrachioroethane ug/ke(dry) 300 EPA (1995)
1.1,2-Trichloroethane ug/ka(dry) 300 EPA (1995)
1.1-Dichlorocthane ug/kg(dry) 300 EPA {1995)
1,1-Dichloroethene ug/kg(dry) None Mone
i, 1-Dichioropropene ugkel(dry) None None
{.2.3-Trichlorobenzene ug/kg(dry) 100 EPA (1993)
1,2,3-Trichloropropane ug/kg({dry) None None
1,2.4-Trichlorobenzene ug/kg{drv) 100 EPA (1995)
1,2,4-Trimethylbenzene ug/kg(dry) None None
t.2-Dibromo-3-Chloropropane ug/ke{dry} None None
1.2-Dibromoethane ug'kg(dry) 5,000 EPA {1995}
1,2-Dichlorobenzens ua/ka(dry} 100 EPA {1995)
1.2-Dichloroethane ug/kg{dry) 870,000 EPA (1995}
1.2-Dichloropropane ug/kg(dry} 300 EPA (1995)
1,53,5-Trimethylbenzene ug/kg(dry) Nene None
1.3-Dichlorobenzene ua/kg{dry) None None
1.3-Dichloropropane ug/kg{dry} None None
1,4-Dichlorobenzene va/kg{dry} 100 EPA (1995)
2 2-Dichloropropane ug/kgl{dry) None None
2-Butanone ug/kg(dry) None None
2-Chlorotoluene ug/kg(dry) None None
2-Hexanone {(MBK) ug/kg(dry) None None
4-Chlorotoluene ug/ka{dry} Nong Nornie
4-Methyl-2-Pentanone wg/kg{dry) 160,000 EPA {1995}
Acetone ug/kg(dry) None None
Benzene ug/ke{dry} 160 EPA (1995}
Bromobenzene ugfke(dry) None None
Bromochloromethane vg/kg(dry} 3,000,000 EPA (1995)
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Terra Tech. Inc. Table MSA-3

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES
Ecological Screening
Chemical Unirs Levels Source
Bromodickloromethane ugrkgl{dry} 430,000 EPA (1995)
Bromoform ug/ke{dry) 1,147.000 EPA (1995
Bromomethane ua/ke{drv} None None
c-1.2-Dichloroethene ug/keldry) 300 EPA (1995
c-1.3-Dichloropropene vg/ke{dry} 300 EPA (1995)
Carbon Disulfide ug/kg(dry) None Nane
Carbon Tetrachloride uglkg{dry} 300 EPA (1995
Chlorobenzene ‘ ug/ke(dry) 109 EPA (1995)
Chlorosthane ueikg{dry} Nene None
Chloroform ug/kg(dry) 300 EPA (1995)
Chloromethane ug/kg(dry} None None
Dibromochloromethane ug/kafdry) None None
Dibromomethane uglka(dry) Nane None
Dichlorodiflupromethane ug/kgldry) None None
Ethylbenzene ug/kg(dry) 100 EPA {1995)
[sopropyibenzene ug/keg{dry) None Nene
Methvlene chloride ug/kgldry) 300 EPA {1993)
Methyl-t-Buty! Ether (MTBE} ug/kgidry) None None
n-Butylbenzene ug/lke(dry) None None
n-Propylbenzene vg/ke(dry) None None
p-isopropyitoluene ng/ka(dry) None None
sec-Butvibenzene wg/keldry) None None
Styrene ugfke(dry) 100 EPA (1995)
t-1,2-Dichloroethene ugtkg(dry) 300 EPA (1995)
t-1.3-Dichloropropene ug/ke(dry) 300 EPA (1995}
tert-Butylbenzene uglke(dry) None None
Tetrachloroethene ugikg(dry) 300 EPA (1995}
Toluene ug/kg(dry) 100 EPA (1995)
Total Xylene ug/ke{drv) 106 EPA (1995)
Trichloroethene ug/kg(dry) 300 EPA (1995)
Trichicrofluoromethane ug/kg(dry) : None None
Vinyl Acetate ug/ke(dry) None None
Vinyl Chioride ug/kg(dry) 300 EPA (199%)
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Tetra Tech. Inc. TABLE 4 Martin State Airport - SURFACE SOIL COPC Table MSA-4

. L L " . f.ocation of _ . \ Screening
CAS Chernical .MIHII'“LIIT"I MIHI?T]E{H'I Ma.\lmmTl Maxlr.num nits Maxinue i_)Liccuon Rangcﬂ.fl?electmn Tavicity qvi COPC Flag| Additional Considerations
Number Concentration | Chunlifier | Concentration | Qualifier . Frequency Limits
Concentration Value
INORGANICS
7490.36-0  [Antimeny i.25 [FE] me/Ry NA /15 25-125 0.4% 261 Yes Only COPC due 1 N2 RY - TRY
7440-38-2  {Arsenic 1.1 29 mg/kg DANC 813 0.5. 25 328 0,1 No
7440-41-7  {Beryllium .33 2.7 mg/Kg DALS 4/15 2.5 .42 1150 Yes
7440-43-9  {Cadmium 0.7t 13 mp/kg DAES I 25-5 2.5 52 Yes
7440-47-3  [Chromium 3.9 480 myKg DANC 15/15 2.5-10 0.0075 64000.0 Yes
7440-50-8  |Copper 7.6 490 mg/Kg DALS 14/15 2.5-5 15 337 Yes
7440-47-3  [Hexavalent Chromium 2 3 mg/kg NA [ 4-10 - NA Yes Onhy COPC duc Ja lsk of TRY
7439.92-1  [Lead 6.8 320 mpKg DAES 12/13 2.5-50 .01 120000 Yes
71439-07-6  {Mercury 0.07 0.72 mng/Kg DALS 11715 ¢.04-0.1 0.05% 12.4 Yes
7440-02-0  {Nickel 4.3 K9 mg/Kg DAES 14715 2.5-10 2 44 5 Yoy
7782.49-2  {Sefenium 1.9 5.7 ke DA 243 2.5-25 1.8 3.2 Yes
7440-22-4  |Silver 2.1 2.1 my'Kg EP2 1715 1-25 2 1.05 Yes
744(-28-0 | Thallium 23 25 my/Kg EP2 1715 2.5-25 Q.00 250000 Yes
7440-66-6  IZinc 14 600 mp/Kg DANC 14/15 2.5-10 10 60,1 Yes
PESTICTDES/PCEs
72-54-8 4.4-DDD 0.18 .24 ug/ky NA [ 0.36- 043 100 0.0024 Nao
72-55-9 4.4'-DDE 0.06 0.8 up/ky NA [ 0.12-0.166 100 0.0008 No
50-29-3 4.4-DDT 0.18 0.34 uplkp NA 049 0.35 . 0.48 180 0o024 No
309-00-2 Alddtin 0.03 0.04 ugikm NA 09 G.06 - 0.08 100 0.0004 No
319-84-6 Alpha-BHC .03 Q.04 ug/ky NA 0/9 0.06 - 0.08 100 03,0004 No
53103-71-9  |Alpha-chlordane 0.06 0.08 ug/kg NA /9 0.12-0.16 {00 0.0G08 No
319-85.7 eta-bhe 0.03 0.04 ug/kp NA 09 G.06- 0,68 100 006104 No
319-86-8 Della-bhe 0.03 0.04 ug/ky NA 09 0.06 - 0.08 100 00004 No
60-57-1 Dieldrin 0.06 0.08 ugikp NA 9 D.E2-0.16 100 00008 Na
955.98-8 Endosulfan [ 0.06 0.08 ug'kg NA 09 012-4.1¢6 - NA Yeu Uiy CONEC duc in fack of TRY
33313-65-9 [Endosulian JE : 0.18 0.24 ug/ky NA 09 0.36 - .48 - NA Yos foly €OPC dut to fach af TRV
1031-07-8 |Endosulfan sulfate 0.18 0.24 ug'kp NA 09 0.36- 048 - NA Yes Dl COPE due o lack nf 1RV
72-20-§ Eindrin 0.06 0.08 ugkg NA 09 Q82-90.18 a0 0.0U008 Nn
7421-93-4  [Vindrin aldehyvde 0.18 0.24 uglky NA 09 (.36 - 0,48 100 0.0024 Na
53494-70-5  [EEndrin ketone 0.18 0.24 ug'ke NA % 0.36-0.48 100 0.0024 Na
5103-74-2  |Gamma-chlordane 0,06 0.08 ke NA w9 D.12-0.46 190 0.0u08 No
58-89-9 Gamma-BHC 0.03 0,64 u/kg NA 09 2.06 - 0,08 160 £1.0004 Mo
76-44-8 Heptachlor 0.03 Q.04 ug'kp Na 09 0.06 - 0.08 100 0.0004 Nu
1024-57-3  IHeptachlor epovide 0.03 0.04 kg NA 09 0.06 - 308 10U 0.0004 No
73-41-3 Methoxychior 0.03 - 0.04 ugrky WA 9 Q.06 - 408 100 (,.0004 Mo
8OUT-35-2 {Toxaphene 1.8 2.4 uprky NA 5] 36-48 - NA Vex Ouly COIC duz To Yok of 1RY
=EARVOLATILES

95-03-4 2.4.3-Trichlorophencl 200 270 up/ky NA [T 400 - 540 100 17 Yeis fniy COPC s 1 B2 RE - 1R
88-06.2 2.4.6-Trichlorophenol 200 270 kg NA 09 404 - 540 100 2.7 Yes Dl LI due o T2 RL - TRY
120-83-2 2.4-Dichiorophenol 200 270 . upkg NA 0.9 401 - 540 ton 37 Yos Ouly COIC dug 1o L2 RY - TRY
105-67-9 2.4-Dimethy!tphenol 200 270 ug/kg NA 09 400} - 540 1) 27 Yex nly COFCdncin LRI, - TRY
51-28-5 2.4-Dinitraphenol 1000 1350 uptky NA 19 2000 - 2700 100 11,5 Yes tal: £ EPC duc o 102 RE - TRV
121-14-2 2.4-Dinilratotvene 20 270 upkg NA 02 400 - 540 -~ NA Yes nls COIC daz o lack of THA
60620-2 2.6-Dinitrgtoluene 200 270 ug'kg NA /9 400 - 540 - MNA Yoy Ouly £ EHC due 1o Iack of ThY
91-58-7 2-Chloranaphthalene ) 200 27 ugrkg N 09 400 - 540 - NA Yes Uty COPC due 16 hick of TRY
33-537-8 2-Chigrophenol 09 270 ug'kg NA 079 400 - 540 160 2.7 Yos Duly COFC due i 2RI - Tl
110-75-8 2-Chlorocthyivinyl ether 2 5.5 ug/kg HNA 15 4-13 -- NA Yes Tt COPE e v lak o] TR
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Tetra Tech, Inc TABLE 4 Martin State Airport - SURFACE SOIL COPC Table MSA-4

- - . K . Lucation of . . Serecning
CAS Chermical ) annun_x Mlnnrlum Maxlmun'\ Mﬂ\'utn.um Unie Masirum chect|<_sn Ranye ulf 1'lJL=tccuon Taxicits Svm COPC Flag] Additional Cansiderations
Number Concentration | Qualifier | Concemrmion | Qualitier . . Frequency Limits - '
Concentration Value
01576 2-Meuihylnaphthalcne 200 270 ug AL lfaS g 400 - 340 - NA Yes Gl COP( tue 1o Jack of TRV
| 93-48-7 2. Methylphenol {0-Cresal) 200 270 up/kp NA [E] 400 - 540 100 7 Yes Tnly CURC e 10 172 RL - TRV
FS-N-'! 2-Nitroanibine 1000 1350 ug'kg NA [E] 2080 - 2700 - NA Yes Onty COPC due 1o tack of TRY
88-75-3 2-Nitrophenol 200 270 uwkg NA [ 400 - 340 76l 0.36 No
191-94-1 3.3'-Dichlorobenzidine 200 270 ug/kg NA 04 440 - 540 -- NA Yes Ouly COPC due w lach of TRV
99-09-2 3-Nitroaniling 1000 1330 up'kg NA 0/ 2000 - 2700 - NA Yeos Only COPL dus o lack of THY
534-52-§ 4,6-1initro-2-methyphenol £000 1350 ugkg NA U8 2000 - 2700 -- NA Yes Unly €OPC doc o gk of TRV
101-35-3 4-Bromophenyl-phenylether 200 270 uefkg NA [V 400 - 540 - NA Yes Onily LOPC dnc o lack ol TRV
59-30-7 4-Chlovo-3.-methylphenol 400 55U up'kg NA /% 300 - 1100 -~ MNA Yes Unly LOPC du o dack of TRY
106-47-8 4-Chloroaniline 400 350 ug/kg NA w9 800 - 1100 1950 0.28 No
H5-72-3  [4.Chioropheryl-phenylether 200 2 uelkp NA [H) 400 - 540 -- NA Yes Oul COPC e o fack of 1RY
16-44-5 4-Methylphenal (p-Cresoly 200 270 ug'kg NA 0/9 400 - 540 1060 1.7 Yes Ouly COPE iz in 172 RELIRY
140-01-6 4-Nitroaniline 1400 1350 ugkg NA [ 2000 - 2700 -- MNA Yes Unly COMC doe in fack of TRY
100-02-7 4-Nitrophenol 1000 1350 up/kg NA [V 2004 - 2700 100 13.3 Yes Only U0 doe to B2 RL - TRY
73.31-9 Acenaphthens 630 920 up kg NALS 2/9 400 - 544 100 9.2 Yes
208-%6-3 Acenaphthylene 200 270 ugkg NA [ 400 - 540 ) 2.7 Yes Unh COPC dus ta 172 RL -+ ItV
107-02-8 Acrolein Y 130 ug/kg NA s 80 - 260 - NA Yes Ouiy TOPC due 1o Jach o 1RY
{07-13-1 Actylonitrile 40 130 upkg NA 0/9 B0 - 260 - NA Yes Unly COPC dine to lack of TRY
120-12-7 Anthiacene 370 2100 ugikg DANC 349 400 - 540 100 9l Yos
5(1.53-3 BenzofaJanthracenc 950 31000 up/kp DANC 49 400 - 540 100 o Yes
51-32.8 Benzo|alpyrene 1000 250060 ugkp DANC 4:9 400 - 540 [0} 250 Yes
205-99-2 Benzolblueranthene 370 22000 upkp DANC 4/9 400 - 540 150 220 Yes
191-24-2___|Benznjg,hijperelone 550 13000 e DANC 379 400 - 540 100 [ED Yes
207-08-9 Benzolk Hlueranthene 870 20000 ugtkg DANC 49 401 - 340 100 200 Yos
111-91-} his( I-Chlerocihoxy)methans 200 2 upky NA /9 400 - 340 -~ NA Yes Tls GO duc in Jazk of VHY
108-64-1 his(2-Chloraisepeopy Dether 200 270 ue/kg NA 0/9 400 - 540 .- NA Y ity CONC due i lack of TRY
111-44-4 s 2-Chioractiv ) ether 200 27 upkp MNa 79 400 - 549 - NA Yeu vl COP due tn lack of 1Y
117-81-7 Bis(2-ethylhexyl) philialate 13000 13000 upkg DAES 179 40 - 544 - NA Yos Unls CUPL duc in lacl of TRY
85-68-7 Bengvl bulyi phthalale 200 ) 270 upky MNA 9 400 - 540 - MNA Yes Cnly CORL due w Tazh el TRY
86-74-4 Carhazole 830 800 uptky DANC 29 400 - 5340 - NA Yes Oubs COPC due 1 neh of TRY
18019 |Chrysene 1100 31000 kg DANC 419 400 - 3400 oy 314 Yes
53.70-3 Dibenzufabtjunthracene 870 4100 upiky DANC 39 400 - 544 10t 41 Yes
132-64-9 Dibenzofurm AN 270 uptky NA 09 A - 540 - NA Yes Oub CORC dve o Jah of THY
84.-066-2 Digthy! phthalate 3 270 upkg NA U 400 - 540 28R 001 No
13)-14-3 LYimelhyiphthalate 200 270 upkg NA 0/9 40U - 540 21280 Q.01 Na
84.74-2 Di-n-buiv] phthalate 200 270 uprke NA 09 414} - 540 40000 (.01 No
117-84-0 Di-n-vcevl phihalaze 200 270 ugikg NA /9 404 - 540 -- MNA Yoy Onhy COTC duge 10 dack of TRV
206-44-0 Fluaranthene 950 53000 ug kg DANC 3¢9 400 - 540 110 G40 Yus
86-71-7 Fluorene 630 60 ue/ky DANC 2/9 404} - 540 100 7.6 Yes
118-74-1 Hesuchlorobenzene ] 270 ugike NA 049 401 - 540 2360 U2 Na
87-68-3 Hexachlorobutzdiene 2 270 ug ke NA /24 4 - 540 -- NA Yos Only { OPE dug 14 fark of [RY
77-47-4 Hexachloracyclopentadiens 200 270 ug/kg NA 5 404 - 540 2000 0.14 AL
67.72-1 Hexachlocosthane 200 270 uurkyp MNA o5 404 - 540 - NA Yes fiaby LOPC due e 12 RL 2 TRY
191-39.5 Indena[1,2.3-c.d]pyrene 580G 13000 upkg DANC 49 400 - 540 100 130 Yes
78.59-1 Isophorane 200 270 ug/kp Na /9 A0 - 540 - NA Yes Dby (R duc o lach ol TR
91-20-3 Naphthalens 2 270 ugkp NA 0724 4 - 540 VXt 2.7 Yoy finly COFC due s W2 RE - TEY
98.93.3 Nitrobenzene 200 270 up'kp NA 0g 400 - 540 4520 {06 N
86-30-6 n-Nitrosodiphenylamine 200 ) 270 ugkg NA 0/9 400 - 540 2181 1112 Ma
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Tetra Tech, inc. TABLE 4 Martin State Airport - SURFACE SOIL COPC Table MSA-4

- . . . Locatien of . . Screening
CAS Chermical ‘Mmlmun‘l an?'um Maxumntx Mnxu.num Units Mashintm li)L’lCCUnn Ranye (».f lf.'cmClmn Taxicity SVR COPC Flap| Additional Consideratians
Number Concentration | Qualifier | Concertration | Qualifier . ) Fregquency Limits X .
Concentrution Value
621-64-7 N-Nitrosp-ti-n-propylaniine 200 270 ugﬂ(ﬁlm(“‘%:‘ 08 400 - 540 -- NA Yes Oinfy COPC do 1o fack o7 TRY
B7-86.3 Pentac hinrophenol - 1004 1350 ke NA 0% 2000 - 2700 100 13.5 Yes Oply COPC s 1o 452 RL = TRY
; R3-01-8 Phenanthrenc 560 25000 up/kg DANC 49 400 - 540 {10 250 Yos
| 109.95.2 Phanol 200 270 ke NA 0.9 400 - 540 160 2.7 Yes Unby COF due tn [ RL > TRV
125-00-0 Pyrene 670 45000 1 upikg DANC 39 400 - 540 100 450 Yeos
] YOLATILES
630-20-6 1.4.1,2-Tetrachlorogthans 7 6.5 upskp NA 15 4-13 00 0.022 No
71-55-6 1.1.1-Trichlarocthane 2 6.5 ugihg NA 0/15 4-13 M0 0.022 No
79-34-5 t.1,2,2-Tetrachloroethane 2 65 urkyp MNA Q18 443 300 U022 No
79-00-5 1.1,2-Trichiproethane 2 6.5 ug'kg NA 15 4.13 00 (3,022 Na
75343 1_{-Dichlarocthane 2 [ ukg NA IS 4-13 30 0022 No
75-35-4 1. 1-Dichloroethene 2 0.5 upikg NA 015 4-13 - NA Yes Dy COPC dne 1o bk of TRY
563-38-6 t.1-Dichlaropropens H 6.3 up'kg NA /15 4-13 - NA Yes fhidy COVC duc ulack of TRY
B7-6i-6 1.3,3-Trichlorbenzene 2 4.5 ug'ky MNA /135 4-13 100 0.97 Pl
96-18-4 1.2.3-Trichlozopropane 2 6.5 up/kg MNA 01§ 4-13 - NA Yos Ouh COIC due to lack of TRY
120-82-1 1,2 4-Tichlarbenzene 2 270 ug'kg NA 0/30 4 - 540 I 2.7 Yes Qoty COPC duc to 151 RL ~ THY
93-63-6 L.24-Trimethyibenzene 2 6.5 up/kg NA w15 4-13 - NA Yes Ok COPC due 1o fnch of FRY
96-12-8 1.2-Dibromo-3-chloropropanc 2 6.5 uprkg A [E 4-13 - HNA Yes Ok COTC duz o dock of 1RV
106-93.4 1.2-Dibromoethane 2 6.5 ug'kg NA 015 4-13 5000 0.G01 No
95-50-1 1,2-Dichlorobenzeng 2 270 ugkg NA 0/30 4 - 540 160 2.7 Yes Onb COPC dne 1o 122 RL TRV
107-06-2 1.2-Diehloroethane 2 6.5 ugrky NA 0/15 4-13 B700L0 7.5E-00 Na
78-87-3 1,2-Dichlorpropans 2 6.5 upkg NA [E 4-13 00 0.0 Ma
[08-67-8 t,3.5- Trimetisy Ibenzene 2 6.5 ug/kg NA E] 4-13 -- NA Yes Uy TOPC dure to fack ol TRY
341-7341 §.3-Dichlorobenzene 2 27 ugikg NA /30 4 - 540 - NA Yes Onle COPMC duc fo lacl of TRV
142-28-9 1.3-Dichloropropane 2 6.5 ug/kg NA [ 4.13 -- NA Yes Only COM duc o Jack of TRY
106-46-7 1.4-Dichiorobenzene 2 270 ug/kg NA 0/30 4+ 540 100 27 Yes Onh COPC due 1o 172 RL TRV
394-30)-7 2.2-Dichioropropane 2 0.5 uprkg NA U5 4-13 - NA Yes Outiy COPUC dur 10 lagh uf TRY
935-49.8 2-Chlorateluens 2 6.3 up‘kg NA 015 4-13 - NA Yes Ouby COPC due o lach of TRY
78-93-3 2-Butanone {MEK) 25 120 - ug'kg NA /13 50 - 260 - NA Yes Only CHPC duc ta laek of TRY
591-73-0 2-Hexanone {MBK) a0 63 ueikg NA W13 40-130 - NA Yes Ol COPT doc o lack of TRV
106-43-4 4-Chlaratoluene 2 6.5 ugikp NA 0ils 4-13 - NA Yes Onhy LOPC due 1o lack af TkY
108 14-1 4-Methyl-2-pentanone 20 65 up/ky NA 0/15 40 - 130 10000 G001 N
G764 -1 Acelone 230 240 uoiky DALS 413 50 - 260 - HA Yes Ll COPC due 1o dack of TRY
71432 Henzene 2 8.5 ugikp NA Wil 4-13 100 0.07 No
108-86-1 Bromobenzene 2 6.5 ugrkg NA 13 4-1i3 - NA Yes Hah COPC due o lack of TRY
74-97-5 Bramochloromethane 2 [ ugrky NA 15 4.3 300000 2 17E-D6 Nav
75-27-4 Bromadichlaromethane 2 &5 ug'kg NA 015 3.13 43R0 1.441:-005 Ny
75.25.2 Hromoform ( Tribromomethane) 2 6.3 upiki NA 015 4+5] 1147000 5 71-00 Ner
74-81-9 Bromomethaie (methyl bromide) 25 13 ugrky NA 1S 5-26 -~ NA Yus Dnly LOPC duie 1o Tack o TRY
75-15-0 Carbon disulfide 2 43 ugkg NA 0/13 4-13 -- NA Yes Oty LOFC duc e fauk o TRY
56-23-5 Carbon tetrachloride 2 [ ugiky NA 15 4-13 300 0.422 Na
108-90-7 Chlorobenzene 2 6.8 ugihy | NA 15 4 -4 FOHY IXIGH Nao
73-00-1 Chlorocthane 25 13 upkp NA 0/13 526 .- NA Yes Unly O due 1 Lk Al TRY
57-66-3 Chloroform 2 6.5 upikg NA 0713 - 4-13 iy 1022 Na
74-87.3 Chioramethane 42 54 ug'kpg DALS 215 516 . NA Yes Dl COFE D v dack of TRY
156-59.2 cis-1.2-Dichloroethens 33 400 upkp DANC 415 4-13 300 1.31 Yos
10061-01-5 |cis-1.3-Dichloropropene 2 6.5 ug'kg NA /1S .13 304 0.022 Nn
124-438-1 Dibromochloromethane 2 6.5 ugky NA u/l5 4-11 - NA Yos (il COIC dac to Lk o (R |
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Tetra Tech, Inc. TABLE 4 Martin State Airport - SURFACE SO1L COPC Table MSA-4

CAS Minimum Minimum Maximum Maximum Locatiun of Detection | Range of Delection Sercening
) Chemical A . ' ) i Units Masitnum ) ) L Toxicity SVR COPC Flag] Additional Cansiderations
Number Concentration | Quatifier | Concentration | ualifier ) . Frequency {.irmits
Cancentratian Yaluz
74-95-3 Dibromomethane 2 6.3 ug AU AN [E 4-13 -- MNA Yes Only COPC dug i lach of TRY
75-71-8 Dvichlorodifluoromethane 2.5 £3 up/kg WA 013 5-26 - NA Yes Only COPC due ta lich ol TRV
100-41-4 Elhyibenzene M 6.5 upkp NA W15 4-13 150 Q.07 No
08.82-8 Tsopropylbenzene (Ciene) 2 6.3 uprky NA /13 4-13 -- NA Yes Only CORC dus 1o fack of TRY
75-09-2 Methylene Chioride & 51 3 upkp DATI 10/15 4-13 300 0.17 No
1634-04-4 hethyl-lerl-buty| ether (MTBE) 2.5 13 wg'ky WA 115 5-18 - NA Yes Only COPC due 40 lack of TRY
104-51-8 n-Butylbenzene 2 8.3 up/kg NA 13 4-13 - MNA Yes Only UOPC due o lack of TRY
103-65-1 n-Propylbenzene 2 8.5 up/ke NA 015 4-13 - NA Yes Dnly COPC due 1o lack of TRY
99-87-6 p-1sopropylteluens ] 6.3 ug'kp NA W15 4-13 - NA Yos Uinls COPEC dwe 10 back of TRY
135-58-8 Sec-hutylbenzene 2 a3 ug/kg NA 15 4-13 - A Vs Uni UOPC duc 1o ok of TRY
100-43-3 Styvrene (monomer) 2 6.5 ug'ky NA 15 4-13 100 0,07 Na
127-18-4 Tetrachloroethenc 12 34 uglkp DAES 413 4-13 30U .11 No
98-06-6 fert-Butytbenzene 2 6.5 up/ky NA 13 4-13 - NA Yes nly UCOPC duc ip Yack of TRY
108-38-3 Toluene i3 16 up/ke DAES i3 4-13 160 0.16 No
156-60-5 trans-1,2-Dichloroethzne 16 16 ug'kg DANC /14 4-13 300 0.05 No
10061-02-6 |trans-1,3-Dichloropropene 2 6.3 ug/ky NA 0/15 4-13 300 0.02 No
79-01-6 Trichioroethene 2 6300 uprkg DANC 13 4-1] 300 AL67 Yes
73-69-4 Trichlorofluoromethane 2 6.5 ugikp NA 015 4-13 - NA Yo§ Unly COPE due tn fack of TRY
18-05.4 Vinyl acetate 2 6.5 ug'kg NA J/15 4-13 -- NA, Yes Dals COPC dwe 10 Inek of TRY
75-01-4 Vinyt chloride 2.5 13 ug'kg NA 0/15 5-206 300 0.04 No
1330-20-7 | Xylenes, total 4 13 up'ke NA 0/15 §-26 100 0.3 No

Nees:

N/A = Not Available

COPC = Chemical of Potential Concern

SVR = Screening Value Ratio (maximum detected concentration/screening toxicity value)
_ = Ng Qualifier

¥ = Indicates an estimated valuz

K = value biascd high

1. = hiased low

U = below the detection limit
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Tetra Tech, Inc. Table MSA-3

TABLE 5 SUMMARY OF ECOLOGICAL RISK SURFACE WATER SCREENING VALUES

Ecological Screening
Chemical CA45 No. Units Levels Source
Inorganics
Anlinony 7440-36-0 ug/L 30 EPA (10954
Antmoeny - Dissolved 7440-30-0 ug/l. 30 EPA {1995}
Arsenic 7440-38-2 ug/L 130 EPA (2002)
Arsenic - Dissolved 7440-38-2 ugil. 130 EPA (200
Beryitium 7440-41-7 uz/L 33 LPA (1995)
Bervitium - Dissolved 744G-41-§ ug/] 5.3 EPA (1995)
Cadmivm 7440-43-9 ug/L 0.1 EPA (2002)
Cadmium - Disscived 7440-43.9 ug/L 0.09 EPA (2002}
Chromivm F4d4(-47-3 ug/l 114 EPA (200
Chromium - Dissoived 7440-47-3 ugl. 11.4 EPA {2002y
Copper 7440-50-8 up/L 185 EPA £2002}
Copper - Dissolved 7440-50-8 ug/L 1M EPA (2002}
Lead 7439-92-1 ug/l. {1.54 EPA (2002}
[Lead - Dissolved 7439-92-1 ug/l. 0.54 EPA (2002}
Mercury 7439-97-6 ug/L (.91 EPA (2002)
Mercury - Dissolved 7439-97-6 ug/L 0.77 EPA (2002)
Nickel 7440-02-0 ug/L 16.1 EPA (2002)
Nickel - Dissolved 7440-02-0 ugfl 14,1 EPA (2002}
Selenium 7782-49-2 ug/L 3 EPA (199Y5)
Seleniwm - Dissolved 7782.49.2 ug/L 4.0 EPA {2602)
Silver 7446-12-4 ug/L 0.0401 EPA {1993)
Silver - Dissolved 7440-22-4 ug/L 0.0001 EPA (1995}
Thallinm 7440-28-0 ugfl 40 EPA (1995}
Thallium - Dissolved T440-28-0 ugfl. 4{) cPA (1995
Zinc 7440-66-6 g/l 37 EPA (2002}
Zine - Dissolved 7440-66-0 ugi 36.5 EPA (2082}
j Volatite Organics

L1 .1.2-Tetrachiprocthane 530-20-5 w2/l 7,400 EPA (1995)
1, 1.1-Trichloroethane 71-55-6 ug/L 2400 EPA {1995}
1.1,2.2-Tetrachloroethane 76-34-5 ugfl 2400 EPA (1993}
.1.2-Trichloroethane 79-00-5 ugfL 2400 EPA (1995}
1.1-Dichioroethane 75-34-3 ug/L 160000 EPA (1995)
1.1-Dichloroethene 73-35-4 ug/L 116040 EPA {19935)
1,1-Dichloropropene 563-58-6 ug/l, 48.8 LPA (1995)
1.2.3-Trichlorcbenzene 87-61-6 ug/l, 30 EPA (1955)
1.2.3-Trichloropropane 96-18-4 ug/L MNone None
1.2.4-Trichlorobenzene 120-82-1 ug/L S0 EPA (1995)
1.2.4-Trimethylbenzene 95-63-6 ug/L None None
1.2-Dibromo-3-chloropropane 96-12-8 ug/l None None
1.2-Dibromocthanc 10(6-93-4 ug/l 18000 EPA {1995)
i,2-Dichlorobenzene 95-30-1 ug/L 763 EPA{1995)
1.2-Dichioroethane 107-06-2 ug/l 2000{ EPA {1993)
1.2-Dichloropropane 78-87-3 ug/i. S700 EPA (1995}
1.3.5-Trimethylbenzene 108-67-8 ug/L None None
1.3-Dichlorobenzene 541-73-1 ug/L 783 EPA [1995)
1.3-Dichloropropane 142-28-9 ug/l Noae Mone
1.4-Dichlorobenzene 106-46-7 ug/L 763 EPA {1995)
2.2-Dichlaropropane 5$94-20-7 ug/l 1140 EPA (19935)
2-Butanone (MEX) 78-93-3 up/L 3320000 EPA (1995)
2-Chloroethvivinyl ether 110-73-8 up/L 3540 Suter and Tsan (1996)
2-Chlorotoluene 93-49-8 ug/l Nope None
2-Hexanone (MBK) 591.78-6 ug’L 428000 EPA (1995)
4-Clilorototuene 106-43-4 ug/L None None
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Tetra Tech, Inc.

Table MSA-5

Feological Screening
Chemical LAY No. Units Levels Source
4-Methyl-2-Pentanone T08-10-1 ug’L 460004 EPA {1005}
Acelone G7-64-1 g Q000000 EPA (1995}
Benzene 73-43-2 ugh. 3300 EPA {1095}
Bromobenzene 1068-86-1 ugfl, Nome None
Bromochicromethane 74-97-5 HE S L1000 EPA (1995
Bromoform 75-25-2 g/l 11000 EPA (1995)
Rromomethane 74-83-9 ug/l. 110 EPA (20000
Carbon Disulfide 75-13-0 ug/l. 2 EDRA (1995)
Carbon tetrachionde 56-23-5 ug/L 35200 EPA {1995}
Chlorobenzene 108-90-7 ug/t 56 EPA (1995)
Chitoroethane 75-00-3 ug/t None None
Chioroform 67-66-3 uglt 1240 EPA (1993)
|Chloromethane 74-87-3 up/l 5500 EPA [1993)
cis-1.2-Dichloroethene 156-59-2 wpfl 11600 EPA (1995}
cis-1.3-Dichlaropropenc 10061-01-5 ug/L 244 EPA {1999)
Dibromochloromethane 124-48-1 ugk. 11000 EPFA {199%)
Dibrommomethane 74-95-3 ug/t 11000 EPA (199%)
Dichiorodifluoremethane 75-71-8 ug/L 11000 EPA {1995)
Eihyibenzene 100-41-4 ug/L 32000 EPA {1995}
isopropvibenzens 98-82-8 ug/L Nene None
ﬁm&p-)(ylt:ne NA ug/L None None
Methylene Chioride 75-09-2 ug/L 11060 EPA {1995)
Methyi-i-Buiy! Ether {MTDE} 1634-04-4 ug/L None Naone
n-Butylbenzene 104-51-8 ug/L Nane None
n-Propyibenzene 103-65-1 ug/L None None
0-Xylene 95-47-6 ug/L None None
p-Isepropyhioluene 99-87-6 ug/lL None None
sec-Butvibenzene 135-98-% ug/ Mane None
Siyrene 100-42-5 ug/L None Nuone
teri-Butylbenzene 9%-06-6 ug/L None None
Tetrachiorocthene 127-18-4 ug/L 240 LPA (1995)
Toluene 108-88-3 ug/l. 17060 EPA (1995)
wrans- 1, 2-Dichiaroethene 156-60-5 ug/L 11660 EPA (1995)
trans-1.3-Dichioropropene 10061-02-6 ug/lL 244 EPA {1995)
richloroethene 79-01-6 ug/L 21900 EPA (1995)
Trichiorofluoremethane 75-69-4 ug/L 11060 EPA (1995)
Vinvl acetate 108-05-4 ug/L None None
Vinyi chloride 75-01-4 ug/l 115660 EPA (19935)
Semi-Volatile Organics
1.1-Biphenyl 92-52-4 ug/l, 14 EPA (1996)
2.4,5-Trichiorophenal 95-95-4 ug/L 63 EPA (1995)
2.4, 6-Trichiorophenol §8-06-2 ug/L. 970 EPA (1995}
2 4-Dichiorophenol 120-83-2 ug/L 365 EPA {1995)
2.4-Dimethylphenol 1(35-67-9 ug/l. 21290 EPA (1995}
2. 4-Dimtropheno] $1-28-5 ug/l. 150 EPA (1995)
2 6-Dhnitrotohuene 60620-2 ug/L None None
2-Chloronaphthalene 91-58-7 ug/L 620 EPA [1995)
2-Chlorophenol 95-57-8 ug/L 970 EPA (1995)
2-Methvinaphthalene 91-57-6 ug/l None None
2-Methyiphenol (o-Cresol} 95-48-7 ug/L 13 Suter and Tsuo {1996)
2-Nitroaniline 88-74-4 ug/l None None
2-Nitrophenot 88-75-3 ag/L 3500 EPA {2000)
3.3-Dichlorobenzidine 91-94-1 ug/L None None
3.4-Methylphenol NA ug/L None Nong:
3-Nitroaniine §9-09-1 ug/L None None
4.6-Dinitro-2-methviphenof 534.52.1 ug/L 2.3 EPA {2000)
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Tetra Tech, Inc.

Tabie MSA-3

Ecological Screening

Chemical CAS No. Units Levels Source
4-Hromopheny! phenvi cther 10§-55-3 ug/L i EPA (1956
4.Chioro-3-methyiphenol 58-50-7 ug/l (.3 EPA (20060}
4-Chioroaniline 106-47-8 ug/l 30 Buchman {1999
4-Chloropheny! pheny! ether 7005-72-3 ug/L. None None
4-Nigroaniline 100-01-6 ug/l. None Nong
4-Nitrophenol 100-02-7 ug/L 150 EPA (1995}
Acenaphthene 83-32-9 ug/L 520 EPA {1995
Acenaphthvlene 208-96-8 ug/l 520 EPA11995)
Acetophennne 98-86-2 ag/l. None None
Anthracene j20-12-7 ugl 0.} EPA (1993)
Atrazine 1912-24-9 ugfl None None
Benzofa]anthracene 56-35-3 ugfl. 6.3 EPA (1985)
Henzofalpyrene 50-32-8 ug/L 3.014 Suter and Tsao (1996)
HBerzo (b} {lucranthene 205-99-2 ug/l. Naone None
Benzo {z.h.i) pecylene 191-24-2 ug/L None Mone
Henzo (& flueranthene 207-08-9 ug/l None MNane
Ris {2-chloroethoxy) methane 111-91-1 ug/L. 11000 EPA (1993)
Bis {2-chloroethyl) ether 111-44-4 ug/L 2380 EPA {1993)
Bis {2-chloroisopropyl} ether 108-60-1 ug/L MNone None
Bis {2-ethylhexyl) phthalate 117-81-7 g/l 36 EPA {1095}

fiButy] benzyl phthatate 85-68-7 ug/L 3 EPA {1595)
{Caproiactam 105-60-2 ug/L None None
{[Carbazoie 86-74-8 sg/l None Nope
Chrysene 218-01-0 ug/lL None Nong
Dibenzo (a.h) anthracene 53-70-3 ug/l None None
Dibenzofuran 132-64-9 ua/l 20 EPA (1996}
Diethvi phthalate 84-66-2 ug/L 3 LPA (1995)
Dimethy] phihalate 131-14-3 ug/l. 3 EPA (1993
Di-n-butyl phthalate 84-74-2 ug/l 0.3 EPA {1995)
Di-n-octyl phthelate 117-84-0 ug/L 0.3 EPA {199%)
Fluoranthene 206-44-0 ug/L 3980 EPA {1993)
Fluorene 86-73-7 ug/L 430 EPA {1995)
Hexachlorobenzene 118-74-1 ug/l 3.68 EPA {1995)
Hexachlorobutadiene 87-68-3 ug/lL 9.3 EPA {1995}
Hexachlorocvelopentadiene 77-47-4 ug/L 5.2 EPA {1995}
Hexachloroethane 67-72-1 ug/l, 540 EPA (1995}
Indena (1,2.3-cd) pyrene 193-39-5 ug/l. None None
Isophorone 78-39-1 ug/L 117000 EPA {1995}
Naphthalene 91-2)-3 ug/l, 100 EPA (1995)
Nitrobenzene 98-95-3 ug/L 27000 EPA (1995)
N-Nitroso-di-n-propylamine 621-64-7 ug/L None Nong
N-Nitrosodiphenylamine 86-30-6 ug/l 5850 EPA {1995}
Pentachlorophenol $7-86-5 ug/l, 15 EPA {2002}
Phenanthrene 85-01-8 ug/L 0.3 EPA {1995}
Phenaol 109-93-2 ag/] 74 EPA {1995}
Pyrene 129-00-0) agpfl None Nong
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Fetra Tech, luc TABLE ¢ Martin Siate Airport - SURFACE WATER COIMC Table MEA-6
TAS . Minimum | Minimum h‘lammum haximum . Lorat.rorl of Dctection Range of S'c‘rc;?n‘mg . <obr Additienat
Chenical . X Concentra- ) Lhiits Makimung . - [oxicity SVR ) .
Nurber Canceatyation] Quatifler X Qualifier 5 ) Frequeney | Detectian Limits [lag Considerations
ticn Congenbiation Value
T GANITS

[7440-34-0 | Tatal Antimany 2.5 35 il Na 04 3 Eil] 008 MNo
7440-18-2 | Total Arsenic 2.5 15 L NA [ E 150 0.02 No
7440-41-7 | Total Beryllium 2 2 pefl NA N4 4 5.3 038 N
7440-43-9  1Total Cadmium 2.5 2.3 pp'l NA 074 5 9,1 i5.00 Yes SO e w V2RI > (RY
7440-47-3 [ Total Chromium 35 2.5 il NA 0/4 5 HE 922 No
7440.50-8 | Total Capper 13 [E pe'ls FME-2 [l 5 235 320 Yos
7439-92-1 {Totat Lead 2.5 25 1l NA [Z] 5 .54 4.63 Yes UG e tu 12 RE~ TRY
7439-97-¢ | Total Mercury 0.5 0.5 o NA 04 1 0.901 3% No
7440-02-0  {Total Nigket 3.5 238 30 L MNA 0/q 5 3G [ No
7782-98-7 | Torat Setenium 2.5 25 pil NA W4 5 5 0,40 Ne
7440-22-4  {Total Sifver 2.5 EN ppl NA /4 3 1 000 2500011 Yes COI dne 1 312 R TRY
7440-28-0 | Total Thalliwm [ 1 /. NA 0/ 2 40 .93 N
7440-66-6  [Total Zine 25 25 peil NA /4 50 37 0.68 Ne
T7440-36-0 | Dissolved Antimony 2.5 2.5 ppll. NA 104 3 10 0.0% e
7440-38-2 | Dissolved Arsenic 25 2.5 B/l NA 0/4 5 150 002 No
7440-41-7 | Dissolved Beryllium 2 2 ppll. NA 0/4 4 33 0.3% Mo
7440-43-0 [ Dissolved Cadmium 23 5 pp'l NA [ ] a1 25.01 Yes LUPL dhoe 1 1T R TRY
T440-47-3 | Dissolved Chrominm - 2.5 25 il NA Q4 5 114 032 No
7440-50-8  [Dissolved Lopper 17 17 g/l | TMC-1, EMO-2 2 3 2.83 596 Yes
7419911 |Dissolved Lead 2.5 2.3 /L NA 0/4 5 {r 54 463 Yos CHPC due i V2 RE = 1RY
7419-97-4 | [hssolved Metcuty VK] 0.5 yipfL NA 0/d 1 0.91 (.55 No

7440-02-0 [ Dissolved Mickel 2.5 . 25 i/l NA o 5 36 A No

7782.98-7  [assolved Selenium 23 23 peil, NA 4 5 5 G350 No

7449-22-4  jidssolved Silver 2.3 5 npll NA 074 5 00000 | 23000410 { Vs COUC dwe 1 122 RE > (RY
7440-28-0 | Dissodved Thallium 1 i npil A 0/ 2 40 0.03 N

7440-66-6  |Dissoived Zine 95 95 neil Pand-2 /4 3G 37 157 Yes

SYOLY

Y2-52.4 L 1-Hiphenyl 0.5 0.3 ugsl. NA 0/4 ] 14 044 Ne

Ho5.05.4 2.4.5-Trichlorophenol 125 12.5 up/t, NA o 25 63 .20 Mo

88-06-2 2.4,6-Trichlorophenot 5 5 ugfi. NA 04 1] w0 0.1 No
t20-83.2 2 d.Dichlorophenel 5 5 ugtfi. MA 0/ 10 165 Dax) Mo
103-67-9 12 4-Dimethylphenol 5 § ug/L NA 04 to 2120 U.00 MNo

51-28-3 2.4-Dinitrophenol 12.5 125 ug/l. NA 014 2 154 .08 MNu

606-20.2  |2.46-Dinirtolnene 3 5 ug/l MNA i [{1] NA NA ¥es iy CEP g b ek o 1Y
03.58-7 2-Chlaonaphthalenc 3 § uefl, NA 14 ia 6320 4.0t Na

03-57-8 2-Chitaiphenal 5 5 gl MNA 04 [ 970 GOl No

01.57-6 2-Methylnaphihalene 5 3 uprl NA 14 11 NA NA Yes il CEOPL i ins bu %ol 1WY
a3.48.7 3-Methyiphenol (o-Cresol) 5 3 ugil, NA 0/4 1] 13 638 Na

I&S—N-l 1-Nitroamline 3 3 upfl. NA M4 1] NA NA Yes Ty GO e o ik ol TRy
BE-75-5 2-Nitrophenel 5 3 ug/l. NA (/4 1] 3300 0.0 No

01041 1.3-Dichlorcbenzidine 3 H ugfl NA 0/4 1] NA NA Yoy Oty COPE hret Sack o TRY
NA 3,4-Methylpheno! 5 3 ugrl. NA 04 [IT] NA NA Vs Oy LOPC s b Tk o TRY
69072 J-Nitreanifiug 12,5 125 agil, NA Ord 25 NA MNA Y Oty COVE g 1y do b ar AR
334-52-8  [4.6-Dinitro-2-raethyiphenol 12.5 123 'l WA Or4 25 2.3 343 Yeg AV e e MR RT - TRY
101-55-3  [4-Bromaphens| phenyl ether 5 H ug'l NA 04 1 P 133 Yes LUt e te 172 R] « (RY
58-50-7 4-Chlorg-3-methyiphenol 5 H ug/l NA 0:4 [ 6.3 16.0% Yes ot dugm UL w TBY
106-47.8  |4-Chloranitine E} s [ NA 0;4 ¢ 50 Q10 Na

7005-72-3  [4-Chlorphenyl phenyl ether 5 5 up/lL NA 04 [ NA NA Yes T T e i Tk el LRY
§00-01-6  J4-Nitroaniline k) 5 upi. MA [ 14 NA WA Yes Tty € 1T e a0 Tt bl 1R
100-02.7  }4-Nitropheno! 12.3 12.5 upL NA [%) 25 150 0.0% No

83-32-9 Acenaphthene 5 K up/l NA (2] 16 520 .01 Mo

J08-96-8 | Acenaphthylene 5 H ug/L MNA 074 15 520 0.4 Ho

OR.-§G-F Acetophenane H 5 ug/l. NA 074 HO NA NA Yer €k CORY e 10 Lk ol PRV
126-12-7  |Anthracene 5 5 ug/L NA 074 10 0.1 50 00 Yes P e o 17 RE . LR
1912-24-9 JAtrazine 5 5 [T NA Nia 10 NA NA Yes Tk CEET o e L 1 TRY

Martin Stare Airport, Manvand fofl 1 cafrpiead Bisk Ancessencnt



Teta Tech, Inc

TABLE & Martin State Airport - SURFACE WATER COPC

Table M§A-6

CAS . . Minimum Minimum !EInv(llnuln MMaximumn . anm.m" of Detection Range of Sc!ujurng , core Additional
, Chemnical . , Concentia- \ Units |- haximum . . .. Toxicity SVR - — .
Number Cotcenteation | Quatifier . Qualifier N . Frequency | Detection Limits X Flag Consideiatinns
tio Concentyagiun Value
36-55-3 Benzo(ajanthracene 3 5 i CTRGASTER L] 10 63 0 7% Na
50-32.3 Benzofa)pyrene 5 5 ugl NA [F'H] 10 0414 3874 Yos CURLC gt 2RI - TRY
205-99-2  [Beuzo(b)fuoranthene 5 5 ugfl, NA 0 10 NA BA Ves Ouly COPC due in bk uE1RY
Ev1-24-2 Benzo(p b, 1iperylene 5 5 wgl MA (2] 10 NA RES Yeu Fls UG dnd i Bick ol TRY
107.08-9  |Benzo(k)Auoranihene 5 5 ug'l NA 7] 10 NA NA Yes Ot O ng i bk o TRY
108-60-F  [Bis (2-chloroisopropyd) ether 5 5 [ MNA /4 10 NA MWA Yes Unly £00C dne s Tk o THY
111444 H’iis(?—chlnrﬂhyl)clhcr 5 5 ug/ll NA 0/4 i0 2330 (.41} MNa
111-9]1-1 Bis{2-chlorocthoxy)methane 5 E] us/k WA /4 0 1 1gD0 .U Na
117817 Bis(2-etiiylhexyljphthalate 5 5 up/t. NA /4 t0 30 o7 No
ﬁ5-68-? Buty! benzyl phtbalate H 3 ug/l. NA 03 0 3 L7 Yes COFC dpein 12 RE - TRY
105-60-2  [Caprplactam 5 3 byl NA 04 19 NA NA Yes Gk COPC ave i link of TRY
B5-74-8 Conrbazele 5 5 [ NA 0rd 11 NA NA Yes Shuby COPC e 1 Lk of THY
218-01-9 Chrysene 3 5 ugt NA [VEY 10 NA NA Yes by COPL b 15 duck ol TRY
33-70-3 Dribenzofahlanilnacene ] 3 ug/t NA [IE] 0 NA NA Yes Uty COPU e fa Tack ol TRY
132.64.9  {D¥benzofuran ] 3 [ Na 0/d I 20 0.25 Mo
84-66-2 Dietliyl phihalate 5 5 [T % NA [IF] [ 3 1.67 Yos COIC dua o 172 RS TRY
W31-T1-3_ {Dimethyl phthalate 5 3 'L NA 04 [0 3 167 Yos UV v Vo 102 RY. > TRV
R4-74-2 Di-n-butyl-phthalate 5 5 ug/l NA 0/d I 03 16.67 Yes COPC st 1o 472 KL= TRY
1#7-R4-0  {Di-n-nelyl pluhalaie 5 H ug/t NA /4 1¢ 0.3 16.67 Yes CHRL die o 472 RL > TRY
206:-43-00  [Flugrpnhene 3 5 up/L NA Vq 10 1980 (.00 MNo
Bo-73-7 Fluotere 5 M up/l NA 0/4 10 430 0.01 Nu
118-7344 Hexachiorobenzene 5 5 up/L NA 4 10 J.08 1.J6 Ves COR I I G2 R 1RY
{IT!'.T-GS-] Hezxachlorobutadicne 3 5 wp/d. NA 4 10 93 0.54 [
79474 Hexachlorocyclonentadiene 3 3 /L WA [ 10 52 0,596 No
l67-72-1 Hexachlorocthane $ 3 ug/l. NA B [ 40 2.01 Nu
193-39-5 {ndenoi 1,2, 3-cd)pyrene 5 5 ug/t NA oM 11 NA NA Yes by COML e b bk sl TRY
78.55-4 {soptitone 5 5 ug/i. NA 0/4 1] 1{700 0.00 No
91-20-3 Napthatene [E] ] ug/L, NA U/ 1 100 0.05 No
9R-05-3 Nitrohenzenc 5 5 upfl, NA [ 10 27000 0.00 No
621-64.7 n-Nitroso-di-n-propylamine 5 5 ug/L NA G/ [1i] A NA s Lol COPE it gd el TRY
ﬁia-m‘() n-Nitrosodiphenytamine s 5 ueil NA L] 1] 3850 e o
1187-86-3 fentachiorophenol 12.5 125 el NA ] 23 15 083 Nop
B5-04-8 Phevanthrene 5 5 [T MNA [ 10 6.3 079 No
108-95-2 Phenel 5 5 upl NA 0/ 10 M 046 No
123.00-0  {Pvrene 5 3 up/l NA 0/4 16 NA MA Yes Chuly COPE dhag o sk al TN
vals
G30-20-6 1, 1,1.2- Tetrachloroethane [5 [ up/L NA [OF] i 2400 .00 Mo
71-35-6 1. 1 }-Trichloroethane 1.5 05 upil NA 0/4 ] 9400 0.00 No
79-34.5 1.1.2.3- Teuachloroethane 0.5 0.5 ug/L NA 0/4 [ 2400 .00 Ma
79-00-5 1.1,2-Trickloroethane Q.5 05 ugil, SN iES t 44041 [T No
75-34-3 1 t-Dichloroethans 05 .5 ngit. NA /4 H 160000 .00 [
73-15-4 i.1-Dicklnrcethene 0.5 0.5 up/l. NA 0/4 ] {1600 0.04 Mg
363-58-6 £ 1-Dichloropropene .5 0.3 uglt, NA 4 1 49,8 LA Nu
87-61-6 .23 Trichtorohenzene 05 5 updl. NA [VIE] ] ET) [FXi] Nu
Y6-18-4 1.2.3-Trichloropropanc [E 0.5 upl. NA 4 ] NA NA Yes Dby CONT e e bk ot IRY
130-82-1 §,2.4-Teichlorobenzene 0.5 Q.5 ugil. NA W 1 501 (01 Nn
8-63-6 .2 4-Tomethylbenzene 0.5 Qa5 up/L -NA i3] 1 NA MNA Yeq i EURU g b bk at (Y
6-12-8 L, 2-Dierome-3-Chlorapropane [E] 03 ugsl. NA e 1 NA NA Yes Ol L e bk ot BRY
106-33-4 t,2-Librainoethane 0.5 [ up/l MNA 4 ] 18000 400 No
r65-50-| 1.2-Dichlorebenzene 0.5 0.9 up/l NA 04 ] 763 (34 o
107-06-2  [1.2-Dichlorcethane 05 0.5 upil, NA /4 1 20000 0t No
78-87.5 1.2-Dickloropropane [ 0.8 g/l NA 04 i 5100 [0 Ny
108-67-8  [1.3.5-Tnmethylbenzene 05 ] ug/l NA 074 1 NA NA ey ] vl GOt niab o 1RY
341-713-1 1.3-Dichlorobenzene [FE) 0.5 ug/l. NA 0/4 [ 763 0.01r o
142-28-9 1 3.Drchioropropane [ 0.4 wi/l NA [Z] 1 NA NA Yes Dads COFE e Lud cd TRV
L06-46-7 I 4-Dichiorobenzene 05 1.5 u'L NA /4 | 63 60 Mo
Martin Staie Airpert. Maryland 2ol}
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Teira Tecly, Inc,

" FABLE 6 Martin Staie Afrport - SURFACE WATER COPC

CAS ) Miviigum | Misimum !:h\xﬂnum hipximum I'Um’,m" of Dateclion Range of S_r..mclnlmg . COMC Addisional
Chemical - N i Concenara- . tnits Raxitioin X . Taxicity SVR . e .
Number Concenration | Qualifier . Qualifier . . Frequeacy | Detection Limies ’ Flag Consideralions
tiom Concentration Yatue

594.20-7 12, 2.Dichiaropropane 0.5 3.5 ugiﬂr TCANRY o/ b 1149 0.0 No

78-93-3 2-Butanone (MEK) 5 5 ugh NA 04 1 3220400 0.0 Ny

i10-75-8  |2.Chlorogihyiviny! ether 6.3 0.5 g NA V4 [ 3340 0.60 No i L4 die o ok ok LRY
95494 2-Chlorotoluene 0.5 9.5 [ NA 0/4 ] NA NA Yes il M dne i ek R
391-78-6  [2-Hexanoae (MBR) 5 ] Wk NA 04 16 42BUK0) 0.00 Np

106-43-4 4-Chlorotoluene 0.5 0.5 up/i. NA 0i4 4 MNA NA Yes Ly COHC due ko luch o IRV
108-10-1  [4-Methyl-1-Pentanone H 3 Lprh. NA 04 Hr 46006 .00 Na

G764 4 Acetone 5 3 upfh. NA 014 10 PITIHGH) .00 No

71-43-2 Benzene 0.5 0.5 g, NA [ ] 5300 G00 MNo

108-86-2  |Bromobenzene a5 0.3 gt NA 0/d i NA NA Yes s CUTE daa f back ol LRV
74-97.3 Bromoechloromnethans o5 0.5 gt NA ] i 11006 G.00 No

75-25-2 Bromefomm o5 0.5 g/l NA 0/4 3 1 100G G Mo

74-83-5 Bromomethame 05 0.5 L NA [ 3 b9 [ No

156-59-2  |¢-1, 2-Dichloroethene 3 3 up/l ¢ EMC-1L FMC-2 214 1 1606 0.0 Fo

10061-01-5 [e-1, 3-Dichiotapropene 0.5 0.5 g/l NA 04 ¥ 244 .09 ho

75-15-0 Carbon Disulfide 0.3 0.3 s/l NA 04 [ 2 0.25 No

56-23-5 Carbon Tetrachloride K] 0.3 g/l NA 04 t 35260 0.00 No

108-90-7  {Chlorobenzene 0.5 03 un/[. NA 0/4 [ 50 [ Na

754403 Chiosoethave 0.5 0s gl NA 134 [] MNA NA Yes oty CORL e wfoed of 1RY
67-66-3 Chioraform 0.5 0.5 ug/k NA UL ! 1240 .00 No
I_?-a-S?-?i Chtoromethane 03 0.5 ug/l NA 0/ t 5300 .00 Mo

U8-82-8 Currene {Isapropyibenzene) a5 0.5 ). NA G/3 i NA NA Yes by COE Lt bk wl TRV
124-48-1 DHbromochlatamethane 05 0.3 up/L NA Ord 1 V100G 0.0¢ Na

74-95-1 Dibromoinethane 9.5 5] up/l NA i ] [ 0.0 No

757 1R Dithlorodiflneraniethane 9.5 5] g/l NA i 1 b LG .00 My

$00-45-3  [Ethylhesrzene g3 &3 ug/L NA Gl 33000 0,06 Ng

75-05-2 Meihylene Chloitde 5 0.3 gk NA [ t o 0.00 Mg

1634049 [Methyi-t-Duty! Lier (MTBE) H i ug/L | FMO-L FMC-2Z 22 [] NA NA Yee i SR e e kol TRA
NA mdep xylenes 3.5 1.5 uel NA [ 3 N NA Yes haly G dine o bk ol TRY
104-51-K  [n-Butylbenene @5 0.5 ueil. NA /4 ' NA NA Yes Timby COPL e o Lk of | Y
10I1-85-1 n-Propythenzene [OF G5 uprl NA 4 [] MNA NA Yes oy LWL it Lk o 1RV
99-87-6 p-isopropyiwtuene 1.5 G5 uprl. NA [ 1 NA NA Yes thudy COPE et furd ot FRY
95-47-6 o Xylenes 1.5 1.5 up/l. NA o4 E) NA NA Yes Oty CORL i i Tt b of YRV
£35-08.8 sec-Buiytbenzene [ 0.5 ug/l. NA 03 1 NA NA Yos Al 01 dae L Lach o IRV
003-42-5  [Seveens 3.5 [F) up/l. NA /4 B MA NA Yes Oty CONE B 1 Dk 41 11V
£36-00-3 t-1 2-Dichioroeihene 4.5 [ER) ug/|. NA /4 i 1500 /R No

£0H1-02-6 [1-1.3-Dichioropropene 0.5 03 upfl, NAa n/q i 244 000 No

08-26-( te1t-Gutylbenzene 4.5 K] g/l NA 0/d4 1 NA MA Yoes £ e s bk ot DRY
127484 |Tetenchloroethene 0.3 oS upfl NA ] ] 240 0.0 Np

103-8%-37  [Totuene 0.5 5 upil. NA 0/4 3 17006 040 Ne

79-08-6 Trichloraethene H 4 ugil [ FNC-{FNC-2 214 i 21904 1140 Na

75694 FricMerofluaromethanc 2.5 2.5 ugl. NA [UE] E 13000 0.00 Na

108-5-4 [Vmnyl Aceizie 0,5 0.5 ugll NA 0/4 ? NA NA Yes futdy 4O i o Enk F TRY
75-0] -4 Wiyl Chlpside 0.5 05 agil NA 14 ! 1660 016G In

NiA = N Available

COPC = Chemical of Potential Convean

SVA = Zereening Value Ratio {maximusm detected concentratloniscreening toxicity vatue)

) = Indicates an estimaled saloe

K = Estimared high value

Mantin State Adrport, Muryiand Jof3
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Tetra Tech. Inc.

Table MSA-7

TABLE 7 SUMMARY OF ECOLOGICAL RISK SEDIMENT SCREENING VALUES

Ecological Screening
Chemical CAS No. Uinits Levels Source
Inorganics
Antimeny 7440-36-0 mg/kgidry) 150 EPA {1693}
Arsenic 7440-38-2 mg/kgidry) 8.2 EPA (1995}
Bervilium 7440-41-7 me/ka{dry) None None
{adrmium 7440-43-9 mg/kgidry} 1.2 EPA {1995)
Chromium 7440.47-3 mg/kgidry) 81 EPA (1995
Ccpper 7440-50-8 madkaidry) 34 LFA (1595)
1cad 7439-92-1 mekgidry 16,7 EPA (1995)
Mercury 7439-97-6 mg/kg(drv) 0.13 ERA (1995)
Nickel T440-02-0 mekg(dny) 20.9 EPA {1995
Setenium 77182-49-2 mg/ke(diy) | Buchman (1969)
Sitver 7440-72-4 mpfke(dry} ! EPA {1993)
Thallinm 7440-28-0 mg/kg(dry} None None
PAT 7448-66-6 ma/ke(dry) 150 EPA {1905}
Pesticides
4.4 DDD 72-54-8 ug/cp{dry) 16 EPA (1995)
4.4'-10E 75-55-9 ug/kefdrv) 1.2 EPA {1995}
4.4-DDT 50-29-3 ugkgldry) 1.58 EPA (1995)
Aldrin 309-00-2 ug/kg(dry) 9.3 Buchman {1999)
alpha-BHC 319-84.6 ug/ke{dryi 6 Jones er ai. (1997)
alpha-Clilordane 5103-71-9 ug/kgidey) 4.5 Buchman {1999}
beta-BHC 319-85-7 narkgidryy 3 Jones et al. {1997)
delta-BFHC 316-86-8 ue/kgidm) 5 Jones et al. (1997
Dicldrin 66-57-1 ug/ke(dry) 285 Buchman (1999}
Endasuifan i 939-98-8 ue/ke(drv) None None
Endosulfan [ 33213-65-9 ug/kgldry) Nong None
Endusuifan sulfate 1031-07-8 ugka(dry) None None
Endrin 72-20-8 ugfkg(dry) 257 Buchman {1999
Endrin Aldehvde 7421-93-4 ug/kg(dry) 2.67 Buchman (1999)
Endrin Ketone 53494-70-5 ug/ke{dry) 2.67 Ruchman {1999)
surmma-BHC {Lindane) 58-89-9 ug/ka(dry) 0.94 Buchiman {1999}
samma-Chlordane 5103-11-9 ug/kgidry) 4.3 Buchman {1999}
Hepuachlor 76-44-8 ug/keidry) 0.6 Buchman {1999)
Hepatchlor epoxide 1024-57-3 ug/kpidrv) 1.6 Buchman ¢ 1999%)
methoxychlor 72-43-5 ug/ke{dry) Nose Nong
Toxaphene 8001-35-2 ug/gidry) None None
Semivolatiles

2,4.3-Trichlorophenol 93-93-4 ug/kgidry} None Nuone
2.4.6-Trichlorophenol 88-06-2 ug/kgidry} Nong None
2.4-Dichiorophenol 120-83-2 ug/kg(dry) None None
2 4-Dimethyiphencl 105-67-9 ug/kg(dry) 24 EPA{1993)
2.4-Dinitrophenol 51-28-5 ugke(dry) None None
2 4-Dinitrotoluene 121-14-2 upfkg{dry} Nong None
2.6-Dinirtoluene 606-20-2 ug/hgidey) None None
2-Chloronaphthalene 91-58-7 ug/kg(dry) Nane None
2-Chiorpheno! 95-57-8 ug/kpldry) None None
2-Methylnaphthalene 91-37-6 ug/kg(dry) 74 EPA (1995}
2-Methviphenol (0-Cresol) 95-48-7 ug/ka(dsy) 03 EPA (1995)
2-Nitroaniline 88-74-4 ug/kg(dry) None Naone
2-Nitropheno! 88-75-5 ug/kp(dry) None Noite
3.3-Dichlorobenzidine 91-94-1 ug/ko(dry) None None
3-Nitroaniline 99-(9-2 ug/kg(dry) Nene None
4.6-Diniiro-2-methylphenol 534-52-1 ugfkg{dry) None None
4-Bromophenyi phenvl ether 101-55-3 upkg(dry) None MNone
4-Chioro-3-methyviphenel 59-50-7 ugikg{dry) None Nong
4-Chloroanitine 106-47-8 ug/kgidry) None None
4-Chlompheny! phenyi ether 7005-72-3 ug/kgldry} None Nong
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Temra Tech, Inc. Table MSA-7
TABLE 7 SUMMARY OF ECOLOGICAL RISK SEDIMENT SCREENING VALUES

Ecoiogical Screening

Chemical CAS No, Einits Levels Source
4-Methyipbenoi (p-Cresal) 1064-44.5 uwka(dry) 674 EPA (1995
J-Niiroaniline 106-01-5 upfke{dry) Nong Nonie
4-Nitrophenot 100-02-7 ugfkefdry) Mone Noog
Acenaphthene 83-32-9 ug/ketdryy I& EPA (1995
Acenaphihyvlens 208-96-8 uglkgtdry) 43 EPA {1995)
Acrolein 107-02.8 ugkg(dny) None Nong
Acrylomtrile 167-13-1 vekeidry} None None
Anthracene 120-12-7 ug/kg(dn} 833 EPA (19935)
Benzofa)anthracens 56-53-3 ugkg(dry} 261 EPA (1995)
Berzola)pyrene 30-32.8 ug/kg(dry) 430 EPA (1995
Benzo(bfluoranthene 205-99.2 ugskgidn) 3.200 EPA (1995
Benza{g.h.l)perviene 19§-24.2 ug/igldsy ) 670 EPA{199%)
Benzo{k)ituoranthene 207-08-9 ugfkg(dry) 240 Jones et at, (1997}
Bis (2-chlorotsopropyhether 108-6-1 vg/kg{dry) Nane None
Bis{Z-chloroethoxymethane F11-91-1 ua/keldry) Nane Nung
Bis(2-chiorethyijether 111-44-4 ug/ka(dey) Nane None
Dis(2-ctivvthexyi)phihalate 117-81-7 ug/ke(dry) 1.300 EPA (1995)
Butyl henzyv] phthalate 35-68-7 ug/a(dry) 63 EPA {19935)
Carbazole 86-74-8 ugfke{dry) Nope None
Chrysene 218-G1-9 ue/kefdry) 384 EPRA (1995)
Dibenzo(a.hlanthracene 33-70-3 ug/kgidry) 43.4 EPA {1595)
Dibenzofuran 132-64-9 vgketdry) 540 EPA (1595}
Diethy! phthalate 84-66-2 ug/kg{dry) 00 EPA (1993}
Dimethy! phthalate 131-11-3 ug/kg(dry) 71 EPA (1995)
Di-n-butyl-phthalate 84-74.2 ug/kgidry} 1,400 EPA (1995
Di-n-octy | phthalate j17-84-6 uz/kg{dryi 6.200 - EPA (1995}
Fluoranthene 206-44-0 ue/keldryy 600 EPA (1995}
Fluorene 86-73-7 ve'kg(dry) 16 EPA (1995}
Hexachiorobenzene i18-74-1 ugtkg(dny 22 EPA (1995)
Hexachlorobutadiene §7-68-3 ugkp(dry} i1 EPA (1995)
texachinrocylcopentadiens 77-47-4 ug/kel(divy None None
Hexachloroethang 6§7-72-1 ug/ka(drv) None None
iirdenof{ 1.2.5-cd )pyrene 193-39.3 ug/kg(dry) 600 EPA {1995}
isophrene 78-59-1 ng/ke(dry) Nong Mone
Napthalene 91-20-3 ug/kg(dry) 166 EPA {1993)
Nitrobenzene 98-935-3 ug/ke{dry) None Nong
n-Nitrosodiphenviamine 80-30-6 ug/kg(dry) 28 EPFA {1995)
n-Nitroso-di-n-propylamine 62)-64-7 ug/kgldry) None Nane
Pentachiorophenol §7-86-5 ugfkg(dry) 360 EPA {169%)
Phenanthrene 85-01-8 ug/kg(dry) 240 EPA {1995)
Phenol 108-95-2 ag/kg(dry) 420 EPA {1995)
Pyrene 129-00.0 ug/g{dry) 665 EPA (1995)

Volatile Organics

1.1.1.2-Tetrachlorocthane 630-20-6 ug/kgldrv) Nong None
1.1.1-Trichloroethane 71-55-6 ug/kg(dry) 31 EPA {1995}
1,1,2.2-Tetrachlorpethane 79-34-5 ug/keldry) None None
1.1 2-Trichloroethane 79-00-3 ug/kgldry) 31 EPA (1995)
|.1-Dichlorcethane 75-34-3 ug/kefdry) Noae None
1. !-Dichloroethene 75-35-4 ug/kgidry} None None
i,¥-Dichioropropens 363-58-6 ug/kgidry} None MNone
1.2,3-Trichlorobenzene 87-61-6 ug/ke(dry) 40 EPA (1995)
1,2.3-Trichioropropane 96-18-4 ugdks(dry) None Naone
1.2 4-Trichiorobenzene 120-82-1 wg/kpldry) 40 EPA (1995)
1.2.4-Trimethylbenzene 95-63-6 wgtkgldry) None None
t,2-Dibromo-3-chloropropane 96-12-8 ugfkg(dry) None Nosg
i.2-Dibromomethane 106-93-4 ug/keldry) Nane None
I.2-Dichlorabenzene 95-50-1 ugkgldiy) 35 EPA (1595)
1,2-Dichloroethane 107-00-2 vfka(dry) None None
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Terra Tech, inc.

Table MSA-7T

TABLE 7 SUMMARY OF ECOLOGICAL RISK SEDIMENT SCREENING VALUES

Ecaipgical Screening

Ciiemical CAS No. Units Levels Source
1.2-hchloropropane 78-87-5 ug/kaldry) None None
1.5.5-Trimethvlbenzene 108-67-8 ug/ke{dry) None Nome
1.3-Bichlorobenzene 341-73-1 ug/kgidry) None Nong
1.3-Dichlorpropane 142-28-9 ug/kgldry) None None
I 4-Dhchloobenzens 106-46-7 ug/kg(dry) 110 EPA (1995)
2.2-Dichloroprepane 594-20-7 ug/ke(dry) None Nane
2-Chlorotoluens 95-49-8 ug/kafdry) Nome Nune
2-Butanone 78-93-3 ug/ke(dry) None None
2-Hexanone 591-78-6 ug/kg{dry) Note Noae
4-Chiloroioluens 106-43-4 ug/kg(dry) Noie Noiae
4-Methy|-2-penianone 108-10-1 ug/ke{dry) None None
Acetone 67-64-1 ugikaidry) None None
Benzene 7}-43-2 ug/ke{dry) None None
Bromebenzene S 408-86-2 ugfkgldry) None None
Bromaochloromeihane 74-97-5 ug/kg{dry) None None
Bromodichloromethane 75-27-4 ug/kgldry) Nong None
Bromofonn{Tribroromethans) 75252 ug/kgldry) None Nane
Bromomethane (methyl bromide) 74-83-9 ug/kg{dry} None None

{ICaron disulfide 75-15-0 ug/kg(dry} Nane None
fICarbon 1etrachloride 36-23-3 uglkg(dry} None None
[IChiorobenzene 108-96-7 ug/keidry} None None
Chioroethane 75-00-2 ug/ka(dry) Nene Nong
Chiuroform 67-66-3 ug/kg(drv) Nene Nene
Chioromethane {methyl chlonde) 74-87-3 upkgidiy) None Nene
cis-1.2-Dichlorcethene 156-59-2 ugkeldry) None None
cis-1.3-Dichloropropene 10061-01-5 wakg(div) Nong None
Cwmene {isopropvibenzene) 98-82-8 vgke(dry) Nonhe None
Dibromochloromethane 124-43-1 ue/ka(dry) None Nong
Dibromomethane 74-95-3 ug/kg(dry} None None
Dichlorodifluoromethane 75-71-8 updkg(drv) None Nong
Ethyvlbenzene [6G-41-4 ug/kg(dry) 1G EPA {1995)
iMethylene Chloride 75-09-2 ug/hg(dry) None None
{Methvl-tert-butyl ether (MTBE) : 1634-04-4 wekpidn Nonc None
!fn-Bul_\'lbenzene T 104-31-8 ug/ka{dey) None Nose
iin-Prupylhenzene 103-635-1 up/kptdey) None Nome
Lp-]sopmpyitoluene {cymene) 96-87-6 ug/kgidry} Nene None
Sec-butvbenzene 135-98-8 up/kg(dry) None None
Styrene 1061-42-5 wke(dry) None None
Tetrachloroethene [27-18-4 ngfkefdry) 37 EPA {1995)
tert-Butylbenzene 98-26-6 ug/kp(dry) None None
Toluene 108-88-3 ug/ke(dry) None None
fitrans-1.2-Dichloroethens 156-60-5 ug/kg(dry) None None
trans- |, 3-Dichloropropene 10061-02-6 ug/kpidry ) MNone None
Trichloroethene 79-0§-6 ugfkg(drv} 4] Buchman (1999}
[Trichiorotiuoromethanc 75.60-4 ugikgldry) None None
Vinv! acetate 108-05-4 ug/kg{dry) None None
Viny! chioride 75-01-4 ugrkg(dry) None None
Xylene. tota 1330-20-7 uglkg{dry) 40 EPA (1995}
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Tetra Te

ch, Inc.

TABLE 8 MARTIN STATE AIRPORT - SEDIMENT COPC

Table M3SA-8

Minimum

Minimum

Maximum

Maximum

Location of

Detection

Range of Detection

Sereening

CAS Number Chemical . . ) Concentra- e Unitg Maximum ; e Toxichy SVR COPC Flap]  Additional Considerations
Cancentration} Qualifier . Qualifier . Treguency Limits
tion Concenlration Yalue
INORGANICS

7440-36-0  [Antinony .33 12.5 mp/ke NA 076 27-123 150 .08 No

7440-38-2  [Arsenie 19 [ mg/ky I'MC-1 206 0.53-25 [ (.73 No

7440-41-7  [Berylliom 1.2% 145 mg/kg NA /6 25-249 NA NA Yes Ol LR due 1o bk of TRY
[7440-43-9  [Cadmium 5.2 600 me/kg El'l /6 17-3 1.2 SUU.00 Yes

7440-47-3  1Chromium 7.4 12000 mg/kg EP1 B 2710 81 148,15 Yes

7440-50-8  {Copper 9.5 200 me/kg P 6/6 27-3 34 3.88 Yoes

7439-92-1  |Lead 2.3 210 mg/kg [ 46 2.7-30 16,7 4.5 Yes

7439-97-6  [Mercury 02 033 mg/ke EP 26 004 -014 0.15 2.0 Yes

7440-02-0  [Nwckel 23 92 mg/kg 1) /6 27-10 209 4.40 Yes

7782-98-7  [Seclenium 1.33 12.5 meike NA 0/6 27-25 ' 12.50 Yes COPC due b L2 RE - IRY
7440-22-4 Silver 1.3 1.3 me/kg EPI 176 1-29 1 1.30 Yes

7440.28-0  [Thallium 1.04 12.5 mg/kg NA 0/6 21-25 NA NA Yes Ol UOPC dug ia lack of TRY
7440-66-6  |Zinc 63 790 mg/kg EP 4/6 16 - 29 15¢ 527 Yes

SVOCs

1{15-95-4 2.4,3-Trichlorophenol 210 330 ug/kg NA 0/6 420 - 1100 Na NA Yes Only CHIC dugin Tagk of TRY
88-06-2 2.4,6-Trichlorophenol 210 440 ug/kg NA [ 420 - 380 NA NA Yes Oty COPE due 1o fack of TRY
120-83-2 2,4-Dichlorophenaol 210 440 ug'kg NA /6 420 - 340 NA NA Ves Ouly COPC due 10 hack of TRY
105-67-9 2,4-Dimethylphenol 210 440 ugikg NA 06 420 - 330 29 15.17 Yes COPCdue wn 142 RT. - (RY
51-28-5 2,4-Dinitrophenol 210 2200 ugrkg NA 06 420 - 4400 NA NA Yes Ol £OPC duie 1 gk of TRY
121-14-2 2,4-Dinitrotoluene 210 440 ugtkg NA 0/6 420 - 8RO NA NA Yes Only COPE duc b lach of TRY
606-20-2 2,6-Diniriplugne 210 440 up/kg NA 0/6 420 - 8RO N4 NA Yos Only COFL due (e lack of PRV
31-58-7 2-Chiloronaphthalene 210 440 ugikg NA W) 420 - K80 NA NA Yes by COM duw b lack ol 1RY
23-37-8 2-Chiorphenol 210 440 ug/kg NA 0/6 420 - 8RO NA NA Yes Oaly TV due [ lach of FRY
31.57-6 2-MeihyInaphthalene 210 440 uglkg NA /6 420 - B8O 70 629 Yes COC due ta 132 RL = TRV
53-48-7 2-Methvinhenol (o-Cresel) 210 440 ugikg NA 016 420 - B0 61 698 Yes

88-74-4 2-Nitroaniline 210 2200 ugtkg NA 06 420 - 4400 NA NA Yo Unby COPL due tn lack o TRY
88-75-5 2-Nitrgphenol 210 440 welkg NA 6 420 - 880 MA NA Yes Unly 0P dug 1o Tark wf TRY
91-94-§ 3.3-Dichlorobenzidine 300 440 ug/kg NA /4 600 - §80 NA NA Yes Sy COPC due 10 ek of TRV
99-09-2 3-Nitroaniline 210 2200 ugika NA 6 420 - 4400 NA NA Yes Unh CUPC die to fach of TRY
5334-52-1 4,6-Dinitro-2-methyiphenso! 210 2200 vg/kg NA [\ 420 - 4400 NA NA Yey tinly 1 2FC due 10 lack of TRY
141-35-3 4-Byomophenyl phenyl ether 210 EE) ug/ke NA 1) 420 - 880 NA NA Yes Ouly COFC due to lack of TRY
39-50-7 4-Chiora-3-methy [phenol 210 900 uelke NA /6 420 - 18G0 NA NA Yes Tl COC dac (o ok of TRY
Hib-47-8 4-Chloroaniline ] 210 900 ug/kg MNA O/6 420 - 1800 NA NA Yes el UOMC due 1o lak of TRY
7005.72.3  [4-Chlorpheayl phenyl ether 210 440 ugike NA U6 420 - 880 NA NA Yes Euls COTC dae 1o lack of T2V
106-44-3 A-Methyphenot (p-Cresol) 210 440 ug/kg NA 0/6 420 - 880 f71) 0.66 No

1op-01-6 4-Nitroaniline 210 2200 ug/kg MA o 420 - 4400 NA NA Yes Tl COPC due (o inck of TR
100-02-7 4-Nitraphenoi 210 2200 ug/kg MNA 06 420 - 4400 NA NA Yes Ty COMC e fo fack of TRY
83.32-9 Acenaphthene 210 440 walkg NA 0f 420 - 880 16 27.50 Yes COMC due 1o 152 KL - TRY
208-96-8 Acenaphthviene 300 EET ug’kg NA /4 ald - B8R0 44 1000 Yes COM dwo e 2RI - FRY
107-02-8 Acrolein 130 2400 up/kg NA 0/4 300 - 4500 NA NA Yes Vhly COPE dwe 1o bach o TRV
107-13-1 Acnvlonitrile 150 2400 upikg NA 074 30U - 4800 NA NA Yes Tinly (O e 1o fack ol [KY
120-12-7 Anthiacene 210 440 ug/kp NA 0% 420 - 830 853 il6 Yes COMCdne 12 RI - TRY
36-55-3 Benzo(a)anthracene 1300 1500 up/kg [ 1/6 420 - 880 261 573 Yes

30-32-8 Benzo{a)pyrene 1700 1700 ua/kg [ /6 420 - 880 430 345 Yes

205.99-2 Benza(b}lenranthene 1600 1600 ug/kg EPt 1/6 420 - 830 3200 0.30 Noy i
19F-24-2 Benzo{g.h, Liperylere 1300 1300 wa/kg LPI 1/ 420 - B8O a7 [ED Yes

207-08-% Benzo(kiTuoranthene 1300 1500 ug/kg EPI 1/6 420 - B30 240 625 Yes

108-60-1 Bis (2-chloroisopropyl) ether 210 440 ug/kg NA 6 420 - 880 MA NA Yeu Doty CUFC dag I hauk ol RY
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TABLE &8 MARTIN STATE AIRPORT - SEDIMENT COPC Table MSA-8

Tetra Tech, lnc.
N - " Maximum , Location of . " . Sereening
CAS Number Chemical Mlmmun‘1 Mmu_num Concentra- Ma\u.u_um Units Maximuin [.Jclcmon Range 0,' chcctlnn Toxicity IVR COPC Flagp  Additional Considerations
Concentration| Qualifier . Qualifier . . Fregoency Limits
tion Contentration Vilue

111-44-4 Bis(2-chiorethyliether 210 440 up/kg ] TNURAANIDY 0/6 420 - 880 NA NA Yes Unly CONC duc (o el ol TRY

H-%1-1 Bis(2-chloroethaxyjmethane 210 444 ug/kg NA 0/6 420 - 8RO NA NA Yes Oaly €OPC dug 10 Inck of TRY

117-81-7 | Bis(2-ethyexyl)phihalate 3600 5600 ugikg EN 76 A30°8EC 1300 83 Yes

83.68-7 Butyl benzy| phthalate 210 440 ug/kg NA /6 420 - 880 63 6.9% Yes U0 duz o F2RE > TRY
86-74-8 Carbazole 210 440 ugrkg NA 16 420 - 880 Na& NA Yes Qb COPE due e lack of TRY
218-01-0 Chrysene 1700 1700 ug/kg LRy 1/h 420 - 880 184 4.43 Yes

53-70-3 Dibenzo{aanheacene 300 440 ug/kg NA /4 6001 - §B) 634 694 Yes COPU due w 112 RE > TRV

132-64.9 Dibsnzofuran 210 440 ug’kg NA [ 420 - B30 540 081 Nuo

84-06-2 Diathy] phthalate 210 440 wg/kg NA /6 420 - 880 200 230 Yes CUPE duc 1o 12 KL= TRY

131-11-3 Dimethyl phthatate 210 440 up/kg NA 0/6 420- 880 71 0.20 Yes COPC e i 172 KL > TRY
84-74-2 Di-n-bulyi-phthalate 210 440 ug/kg NA 0/6 420 - B30 - 1400 0.31 No

117-84-0 Di-n-octyl phihalate 210 440 up/kg NA 0/6 420 - B8N 6200 .07 No

206-44-0 Fluoranthene 2900 2900 ug/kg EP! 146 420 - 880 600 483 Yes

86-73-7 Fluorene 210 440 ug/kg NA 0/6 420 - 380 19 2316 Yes CUPC due ko 142 RI = TRY
118.74- Hexachlorebenzene 210 440 ugikg NA 0/6 420 - §84) 22 20.00 Yes COPC ducio 112 1Y, - TRY
87-68-3 Hexachlorobutadiene 7.5 440 uglkg NA 0710 13 - 8RO 11 410 00 Yes COPC due 1o 102 RL = TRY
77-47-4 Hexachloracyclepentadienc 216 440 ug/kg NA 0/6 420 - BRA NA NA Yes fals CORC doc 16 lack of 1RY
67-72-1 Hexachloroethane 210 440 ug/ky NA 0/6 4200 - 880 NA MNA Yes Oy COPC due to lack of TRY
193-39-3 Indeno{1,2,3-cd}pyrene 1400 1400 ugkg El'l /4 600 - 880 600 2.33 Yes

78-59-1 Isophrone 210 440 ualke NA /6 420 - 88¢ NA NA Yes Only L OFC duc 1o nek nf TRV
FI—ZOJ Napthatene 340 J 3600 J ug/kg EPI 3/12 6 - 880 160 2250 Yes

98-34-3 Nitrobenzene 210 440 ugrkg NA 0/6 420 - B0 NA NA Yes Only COPC dae to lack of TRY
llo21.64.7 u-Mitrose-di-n-propylamine 210 440 uglke NA 0/6 420 - 880 NA NA Yes Uk LOMC thig an sk af TRV
16-30-0 n-Nitrosodiphenylamine 210 440 ug/kg NA 13 420 - R8O 24 1571 Yes COTC dne to LTRL - ThY
‘37-86—5 Pentachlorophenol 210 2200 ugfke NA 0/ 420 - 4400 360 6.4 Yes COMC due 0172 RL - TRY
83-01-8 I'henanthrene 1800 1800 ugikg EP 1/6 220 - 880 240 7.30 Yes ]

108-95-2 Phenot 210 440 uglkg NA 0/6 421} - 880 420 1.03 Yes COlC e 1 U RL TRV
125-00-0 Pyrene 2900 2900 up/kg LT 1/6 420 - 880 665 4.36 Yes

PESTICTIHSS

315-84-6 alpha-BIC 0.045 (.065 ugfkg NA 074 0.09-0.13 [} Q.01 Nuo

319-85.7 beta-BHC £.045 1 065 ug/ke NA 0/4 0.0%-0.13 5 G N

jl3-Ra-8 delta-BLHC U.043 0.06% ug/kg NA 0/4 U.09- 113 3 G 11 No

58-89-9 gamma-BHC (Lindane} 0045 0065 ugskg A (/4 D.09-0.13 0.9 047 Niy

716-44-8 Heptachlor (045 0.063 ug/kg NA 074 009-013 X4 Gl No

309-01)-2 Aldrin (.045 0.06:3 ug/kp NA 0/4 0.09-0.13 9.3 (101 Ney

1024-37-3  Heptachler epuxide 0045 0.065 ugike NA 4 009-0.13 0.6 011 Nag

9349-98-8 Endosullan [ 0.0% 013 ug/kg NA /4 .18 -11.26 NA NA Yes U, COPE doe 1 Tack of 1R
60-57-1 Dieldrin 0.09 113 ugikg NA 0/4 Ui8-026 285 0.05 N

72-33-9 4.4-0NE U0y 013 upikp NA 0/4 018-0.126 2.2 [F Ny

72-20-8 Endrin 009 0.F3 ug/kg NA 0/4 0.18-026 267 0035 Ny

33213-63-9 JEndosullan 1 0327 39 ugfkg MNA 0/4 0.54.0,78 NA NA Yes Dl CTHU due ta bk of TR
72-54-8 4.4-DRO .27 (.19 ug/kg NA 0/d 054-0738 16 012 No

1031-07-8  |Endosalfan Suifate 0.27 .39 ug/kg NA 074 0.54 - 0748 NA NA Yes Ouly COPC dut a back o TRY
50-29-3 44-DDT 02 139 ugfkg NA 04 054-0.78 t.58 (235 No

72-43-5 Methoxychlor 0.43 0.63 ug/kg NA /4 09-113 NA NA Yes Ol CUP dug o Yook of TRY
5103-71-%  laipha-Chlordane 0.0% 0.13 up/kg NA G/ 0.18-0.26 4.5 .03 N

5103-74-2  lzamma-Chlardane 0.09 0.13 ug/kg NA [FZ] 018-026 45 103 Ny

8001-35-2  [Toxaphene 13 39 ug/kg NA /4 54.74% NA NA Yes Tinbs € 100t v ek st 1RY
53494.70-3 [Endrin Ketone 027 0.3 ugikg NA 2] 0.34-0.78 267 [XE Mo

Martin State Airport, Maryland
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Tetra Tech, inc. TABLE 8 MARTIN STATE AIRPORT - SERDIMENT COPC Table MSA-2

Minimum | Minisun Maximim Muximum ocation of Detection | Range of Petection Serecaing
CAS Number Chemical . . Concentra- o Unils Maximum . L Tosicity SVR COPC Fiag)  Additionad Considerations
Concentratinn] OuitliGer . Gualifier . . Freguency Limits /
tton Concentration Vahwe
7421-93.4  |Endrin aldehvde (.27 (.39 upfke]  TNURAANILS Ord 0.34 -0 78 167 015 No
VOLs
630-24)-6 10,1 2-Tetrachleroethanc 3 120 ULKD NA 0/6 & - 240 NA NA Yes Only CUPE it 1o fath ol TRV
74-55-6 1.1, -Trichloroethane 3 120 vg/kg NA /6 6 - 244 3 3.87 Yes COBC due 1o 12 RE > TRY
70-34-3 1.1.2 2-Tetrachloroethane 3 124 ug/ke NA [ 6-240 NA NA Yes Quiy SOPE duc I Jack of TRY
79-00-3 1,1 2-Trichlocoeihane 3 120 ug/kg NA 6 & - 240 K] 387 Yes £OIC dueia 12 AL - TRY
75-34-3 1.1-Dichloroethane 3 120 ug/kg NA (/6 6 - 240 NA NA Yes Onfy €0PC durs 1o Inch of TRY
75-35-4 1,1-thchloroeihene 3 120 ug/kp NA €3 6-240 NA NA Yes Undy COPC dua o back of TRY
563.58-6 ), {-Drchlotopropene 3 120 ug'kg NA /6 6 - 240 NA NA Yes Ouly CONC due in bach, of FRY
87-61-6 1.2,3-Tvichlosobenzene 3 120 ug/kg NA /6 6 - 240 40 3.00 Yes CONC due tn 172 RE = TRY
96184 1,2.3- Frichloropropane 3 120 uglkg NA [ 6 - 240 NA NA Yes Ouly COPC dut 2a lack of TRY
120-82-1 1.2.4-Trichivrobenzene 3 120 ug/kp NA O/t G- 240 40 340 Yos COR dus 0 172 RE S TRV
95-63-6 1.2,4-Trimethyibenzene 91 1 14000 J ug/kg [ 2/6 6 - 240 NA NA Yes Oaly £0ORC dug 1 Yack if TRY
96-12-8 1,2-Dibromo-3-Chloropropark 3 120 ueike WA 6 6 - 240 M NA Yes Ol LODC due o lack o TRY
106-93-4 1.2-Ihroinoethane 7.5 120 we/ke NA /4 15 - 240 NA NA Yes Thaly COVL due 1o Yuck of TRV
935-50-1 | .2-Dichinrobenzene 3 440 ug/kg MNA 0/10 5 - 440 35 12,57 Yos COM due 1o L2 RECTRY
107-U6-2 1,2-Dichiorocthane 3 120 ugike NA i3] 6« 240 NA NA Yes Ouly COPC due 1 toch of TRY
78-87-5 1.2-Dichlvropropane 3 120 ke WA /6 6 - 240 NA NA Yes Blply COPC g 4o lard of [RY
108-67-8 1.3,3- Trimethy Ibenzene 27 ] 5200 J ug/kg EP} 276 6 - 240 NA NA Yes Only LOPC due wa lack 0F TRY
541-73-1 1,3-Dichtorobenzene 3 444 ugike INA 010 & - BRO NA NA Yes Unly COPC due fo lack of TRY
142-28-9 i.3-Dichloropropane 3 120 ug'kg MA 06 6 - 240) NA NA Yes Tk, €0 dirg 0 tack of TRY
106-46-7 i 4-Uichiorobenzene 3 440 ug/ke NA Q10 t - 880 110 400 Yes COPC doz dn HEIRE - YRY
394-20-7 2,2-Iichioropropane 3 124 ug/kg NA 6 0 - 240 NA NA Tes Uty VOV dlag f ok of TRY
78-93-3 2-Butanone (MEK) i3 2400 nahg NA [HE 73 - 4808 NA NA Yes Dl £OFC dug o ek ot TRY
35-49-8 2-Chlorototuene 3 120 ug/kg MNA [HE 6 - 244 MA NA Yes Ondy CO0C die b lack of TRY
391.78-6 2-Hexanone iMBER) A 1200 upfke NA 14 73 - 240 NA MNA Yes Endy U dug Oy inc of TRY
106-43-4 4-Chilorotoluene 3 120 we/kg NA /6 G - 240 MA A Yes thls U021 e w Tack of TRV
108-10-1 4-Methy |-2-Peniapone 3.3 200 upike NA i 73 - 2400 NA NA Yes Enaty LOI dne e dack of TRY
57-64-1 Acetone 7 J 510 [} we/kg i 36 6% - 4800 NA NA Yes inly COPC e 1 ek of TRV
71-43.2 Benzene 44 ! 44 J neikg EP-1 176 6 - 240 NA NA Yes Onbk UOPE dare 1 Tack, of TRY
108-86-1 Dromabensene 3 120 ug’kg NA o 6240 NA NA Yes Ouly CURC due 1o daek of TRV
74-97.5 Bromochloremethane 3 120 ug/kg, NA 06 6 - 244) NA NA ¥ os Only CEPE g 1o back of TRY
75.27-4 Bromodichloromethane 7.3 120 ug/kg NA 0/4 5 - 240 NA NA Ves fauky € OPC duc 10 tack of TRY
753-25-2 Bromaotorm 3 120 ug'kg NA 0/ 6240 NA NA Yes Ouly COIY due o dack of TRY
74-83.9 Bromometliane 3 240 ugikg NA 0’6 6 - 240 NA N4 Yes Only COPE dug 10 el af TRY
156.34-2 ¢-1,2-Dichloroeihene 6 33000 J ug/kg P} 376 6 - 240 NA MNA Yes Gnly LUK due i Lick of TRY
10061 -01-5 [c-1 3-Dichlotopropene 3 120 ug/kg NA 0/0 54 240 NA NA Yes Ouly COPC due 1 lack of TRV
75:135-0 Carbaonr Disulfide 23 J 63 I ugikg LI} 216 6 - 240 NA NA Yes faly COPC duc i fack of [RY
36-23-5 Carbon Tetrachioride 3 120 ug’ke MA [ G- 240 NA LA Yes Unly COI due ta lauk of THY
1ORG0-7 Chlorobenzene 16 J 1200 ] ugfkg (S 346 £ - 24() MA NA Yes Unby CORC dos fo kaek of TRY
75-00-3 Chlaeroethane ] 240 ug/kg NA (€16 iR £ MNA WA Yes Tials TOPC due in lack of TRY
67-66-3 Chisroform 3 120 ugike NA 06 6 - 240 NA NA Yes Daly O due to lack of YRY
74-87-3 Chiloromethane 3 240 upikg NA /6 6 - 250 MA NA Yes stab COPC die 1o Tach of TRY
124-48-§ Dibromoghioromethiane 3 120 up/kg NA 06 6 - 240 NA MNA Yes i COET due i tack of 1RV
14-95-3 Dibromomethane 3 120 uglkp WA [ 6 - 240 NA e Yes b COPU duz kol TR
75-71-8 Dichlerodilluoromethane 3 240 ug'kg NA 076 6 - 480 NA NA Yes by COF e i hazh o TRY
100-41-4 Ethvibenzene 20 J] 15000 J velkg El'} 26 6 - 240 B3] 150000 Yes
98-82-8 1sepropylbenzene (Cumene) 220 J 810 i ug/kg Ef] 248 6 - 240 NA NA Yes by €T dac b ek of TR
73-09.2 Methylene Chioride 18 40 ug/kg FMC-2 26 G- 240 NA NA Yes Rl O e ek el ERY
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Tetra Tech, tne. TABLE 8 MARTIN STATE AIRPORT - SEDIMENT COPC Table MSA-8

Minimum | Minimum Maximun Maximum Location of Ietection | Range of Detection Sereening
CAS Number Chemical . . e Cancentra- R Units Maxinuim * L. Toxicity SVR COPC Flag]l Additiona! Considerations
Cencentration) {Jualifier . Crualificr - . Frequency Limits =
tion Concentration Value

1634-04-4  IMetbyl-t-Butyl Ether (MIBE 3 244) ugikp |  NURRWNICS /6 & - 480 NA NA Yes Untts COPC due 1o lavk of TRY
104-51-8 n-Butylbenzene 1600 J 1600 ] ug/kg [ 1/6 f- 240 NA NA Yes Only COPU due tn lack of TRY
103-63-1 n-Propyibenzenc I ] i700 1 uglkg [ 26 6 - 240 NA NA Yes Ol LCOMC due 10 tack of TRY
99-87-6 p-lsopropylteluens 1600 [ 1600 )] uglkg £ 176 6 - 240 NA NA Yes Ourby € OPC dug v dach of TRV
135-98-8 sec-Buiyibenzene 130 [] 940 I varkg EF 26 6 - 240 NA NA Yes Onl COPC due ts Lk of TRY
1001-42-5  151viene 3 120 ve/kg NA 5] 6 - 240 MA NA, Yeos Unby CUBC due 1 Tock of PRV
156-60.5 t-1.2-Dichloroethene 3 120 ug/kg NA 0/6 6 - 240 NA NA Yes Dal COPC due 1o hack of TRY
10061-02-6 1t-1.3-Dichiotopeopene 3 120 ug/kg NA 06 £ 240 NA NA Yes Ol COPL dne to lack af TRY
98-26-6 tert-Buiylibenzens 3 120 upikg NA 06 G - 240 NA MNA Yoy Oply DOFC dv g bk of TRY
127-18-4 Tetrachioroethene 3300 ] 3300 J ug/ig EPY 1/6 6- 240 57 37 8Y Yes

108-88-3 Taluene 9 ¥ 130000 T uglig S]] 36 &6« 240 NA NA Yes Dul COMC dus 12 bk of TEY
1330-20-7 Totat Xylenes no ¥ J8L00 ] ugrkg BT 2/4 30 - 480 44 1150.00 Yoy

79-01-6 Ttichluroethens 320 69000 ] ugkp EVI 26 & - 240 41 168293 Yes

75-69-4 T'richiorefluoremetirane 3 126 ugikg NA /6 6 - 240 NA NA Yes s COTC due 1o lack of TRV
108-05-4 Vinyl Acetale 3 120 ugiky NA 076 6~ 240 NA NA Yer Ol COPC dwe to Tnck of TRY
73-01-4 Viiry] Cliloride 9. 400 ] up/ke EP| 26 6 - 480 NA NA Yes Oaly LOPC due to lack o FRY

MN/A = Mot Available

COPC = Chemical of Patential Concern

SVR = Screening Value Ratio (maximum detected concentration/screcning toxicity value)
J = {ndicates an estimated value
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Tetra Tech, Inc Table MEA-Y

TABLE MSA-9 SUMMARY OF ECOLOGICAL COPC IDENTIFIED IN STEP [ SCREEN

IDENTIFIED COPC
Chemical Surface Soil { Sediment | Surface Water
Inorganics

Total Antimony x

Toial Arsenic

Totat Bervliium X X

Total Cadmium X )Y X
Teta! Chromium X X

Votat Copper . X AN
Total Hexavatent Chromium X NM N
Votal Lead X X X
Total Mercory X X

T otal Nickel X X

Total Seleaium X X

Total Sitver X X h
Total Thalliwm X X

Total Zinc X hY

Dissclved Antimony NA RNA

Dissolved Arsenic NA NA

Dissolved Bervllivm NA WA

Dissoived Cadiniwn NA NAa %
Dissolved Chromium NA NA

Dissolved Copper NA NA : N
Disgelved Hexavalem Chrominm NA NA

Dissolved Lead WA NA X
Dissolved Mercury NA NA

Dissolved Nickel NA MA

Dissolved Selentum NA NA

Dissolved Silver NA NA X
Dissolved Thallium MNA NA

Dissolved Zing NA NA X

Pesticides/PCBs
4.4'-DDD NM
4.4'-DDE NM
4.4-DDT NA
Aldrin MM
aipha-BHC N4
aipha-Chlordane NM
beta-BHC NM
delta-BHC M
Dicldrin NM
[{Endosulfan 1 X X NM
fEndosulfan It x X . NM
JEndosulfan sulfate X X N
|Endrin NM
JiEndrin Aldehyde NM
J[Endrin Ketone NM
[garnma-BHC {Lindane} NM
gamma-Chilordane NM
Heptachlor A
Heptachtor epoxide NM
Methoxychlor X NM
'Toxaphene X X NM
Semivolatile organics

1.1-Bipheny! NM NM

2.4 5-Trichtorophenci X X

2.4.6-Trichtorophenol X X

2 4-Dichlorophenot X b

2 4-Dimethiviphenol x i

2 4-Dinitrophencl X X

2 4.Dhnitrotojuens X X NM
2 6-Dinutrotoiuens X X X
2-Chinronaphthalepe X X

2-Chiorphenol b3 X

2-Chlaroethyvinyl ether X NM
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Tetra Tech. inc. Tabic MSA-G

IDENTIFIED COPC
Chemical Surface Soi Sediment Surtace W arer

2-Methvinaphthalene X X
2-Methviphenn!

2-Nioantiine
2-Nitrophengl
3.3-Dichlorobenziding
3.4-Methviptiens)
3-Nilroaniting

4 6-Lhniro-2-methviphenot
4-Bromaphenyl phenyi ether
4-Chioro-3-methviphenol
+-Chlorganiline
4-Chlorphenvi phenyi ether
4-Methviphenol
4-hitvoaniline
3-Nigrophenol
Acenaphihene
Acenaphibylene
Acetophenone NM i X
Acrolein X NM -
Acrvionimie TN
Anihracene

Alrazing

Henzof 4 lanthrecene
Benzo{ajpvrene
Benzo(b}tluoranthene
Benzo(ghl)perviene
Benzo(k Mivoranihene

Bis{ 2-chigrocthoxy jmethane
Ris{Z-chlornisopropyiiether
Bisi 2-chlerethvether
Bis(2-ethvihexyliphthalate
Butyl benzy! phthajate
Caprofactam NM NM
Carbazoie X X
Chrysene X X
Dhibenzd{ah)anthracene x x
Dibenzofuran X
Diethvl phthatate X
Dimethvi phthalate X
Di-ti-hutvl-phthalate
Din-actv! phthalate
HFIuoran:henc

fFluorene
Hexachlorobenzene
iHexacklarobutadiene
Hexachlorocylcopentadiene
Hexachloroethane
Indeno{1.2.3-cdipyrene
[isophrone

IINapthalene

]gNitrnbenzenc
ln-Nitrosediphenylamine
lin-Mitroso-di-n-propylaming
JIFentachisrophenal
ﬁPhenamhrene

F’henol

Pyvrene

~

£l Bl e P

P

Nhi

x‘f.;«.zéw.

o b |
P P S PP P £

Ea

NM

PR A VA E P
ol | f

EN R R s

szxw,;/.y.x:/.zgzz

FRCE PR PS

I
b | b

LA B

Fd

P b B

A RN PR PN PP P PR L P R

FAERF A PR

i
A

Volatile Organicy

1,1.},2-Terachioroethane
1.1.1-Trichloroethane
1.1.2.2-Tetrachloroethane
1,1_2-Trichtoroethane
1.1-Dichioroethane
1.t-Thchloroethene
|.1-Bichloroprepens

S PR A
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TFetra Tech. Ine Table M3A-Y
IDENTIFIED COPC
Chemical Surface Saif Sediment Surfoce ¥ arer

1 2 3-Trichiorobenzene ¥

1.2.3-Frichioropropane X X X
i 2 4-Trichlorahenzene X X

1.2.4-Trunethvibenzene ¥ < .
1.2-Dibramo-3-chiorepropane S X N
1.2-Dibromomethane X

1.2-Dhchlorobenzene % 3

1 2-Dichloroethane X

1 .2-Dichioropropane N

1.3.5-Taimethvibenzene X X X
1 3-Dichtorohenzens N X

1.3-Dichiorpropane X X 5
1 4-Dichlorobenzene X X

2_2-Ihchioraprepane X 5

2-Chlorototuene X X X
2-Butanone X X

2-Hexanone X X

4-Chlorotoluene S X X
4-Methvl-Z-pentanone X

ACELOne b3 X

Benzene X

Bromobenzene X % X
Bromochioromethane ®

Bromodichloromethane X NM
Bromeform( Tribromormethane X

Bromomethane (maethyi bromide X X

Caron disulfide X X

Carbon tetrachloride X

Chinrobenzene X

Chloreethane X X X
Chloroform i X

Chlaroemethane (methvi chioride) X X

cis- i .2-Dichlovoethene X X

cis-1.3-Dichloropropene X

Cumeme (Isupropvibenzene) X X X
Dibromochioromethane X X

Dibromomathane X X

Dichiorodifluoromethune X %

Ethvlhenzene X

Methyiene Chloride N

Methvi-tert-buivt ether (MTBE) X X X
InEp xvienes NM NM X
n-Butylbenzene X x b
n-Propvlbenzene X X X
ip-isopropyltoluene (cvmene’} X X X
0 xViEnCs N NM X
Sec-hutybenzene X X X
Stvrene X X
Tetrachloroethene A

tert-Buivlbenzens X X X
Toluene X
fitrans- 1 2-Dichtornethene X

trans- 1. 3-Dichioropropene x

Trichloroethene X

‘Trichlorofluoromethane x X

Vinyl aceraje N X X
Virryl chioride %

Kviene, total X

X -Copc

x ~ onfy COPC because }/2 the reporting unit is > screening value {SV) or no SV exists,

NM ~ Not Measured

NA - Not Applicable
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Tetra Tech, Inc.

Tabie MSA-10

TABLE 10 BIOACCUMULATION FACTORS FOR THE STEP 2 TERRESTRIAL FOOD

WEB
COpPC Invertebrate Plant Smal! Mammal Bioaccumulation Factors
Bicaccumulation | Bioconcentration {dw) '
Factors {dw) Factors {dw) Omnivores | Herbivores | Insectivores
Cadmium 40.7 3250 0462 (.448 7.617
Chrommum 3.16 0.084 0.349 {.309 0.333
Copper 1.53 0.625 0.554 1.290 1117
Lead 1,52 (.468 0.286 0.187 0.339
Mercury 20.6 3,000 0.130 0.192 0.192
[Nickel 473 141t 0.58% 0.898 0.578
Selenitm 134 3.012 1.263 1.187 1.187
Stlver i5.3 0.037 0.810 0.007 0.301
Zinc 129 1.820 2782 2317 2.901
Endosulfan 1 6 0.3436 ] I i
Endosulfan {I 6 03131 I 1 1
Toxaphene 6 0.1217 I 1 1
4-Bromophenyl phenyl ether } 0.0578 1 1 i
4-Chlorphenyl phenyl ether 1 0.1697 ! 1 I
Acenaphthene 0.3 0.2564 1 1 I
Acenaphthyiene 0.22 0.1653 ! 1 !
Anthracene 0.32 0.1051 1 1 ]
Benzo(a)anthracene 0.48 0.0222 I i 1
Benzo(a)pyrene 1.09 0.0135 I i I
Benzo(b}fluoranthene 1.35 0.0174 I 1 1
Benzo{g,h,Dperyiene .45 0.0061 H ! !
Benzo(k)fluoranthene 1.21 0.0112 l 1 1
Chrysene 6.75 0.0289 1 1 1
Dibenz(a.h)anthracene 0.75 0.0068 i ! i
Fluoranthene 0.37 0.0617 1 1 t
Fluorene 0.20 0.1790 1 1 I
Hexachlorobenzene 1.69 0.0367 1 l i
Hexachlorobutadiene 1 0.0705 1 I i
Hexachlorocylcopentadiene 1 0.0467 1 } 1
Hexachloroethane I 0.2399 1 1 !
Indeno(i.2,3-cd)pyrene 0.93 0.0061 1 1 ]
Pentachlorophenc! 8 0.0492 l i 1
Phenanthrene 033 0.1154 i 1 1
Pyrene il 0.0687 i 1 1
1,2 4-Trichlorobenzene 0.56 0.2186 H 1 H
1.2-Dichlorghenzene 1 0.3475 i [ ]
1,3-Dichiorobenzene i 0.3675 i | i
I 4-Dichlorobenzene 1 0.5055 1 | 1

Note: When ne BAF data were available, default value = 1.0.

Martin State Airpart, Maryland
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Tetra Tech, Inc.

Table MSA-11

TABLE 11 BICACCUMULATION FACTORS FOR THE STEP 2 AQUATIC FOOD WEB

COPC

Agquatic Invertebrate
Bioaccumulation

Plant
Bioconcentration

Fish Bioconcentration
Factors from Surface

Fish Bioaccumuliation
Factors from

Factors {dw) Factors {dw) Water (dw) Sediment (dw)
Total Cadmiom 3.07 3.23 3678 Q.16
Dissolved Cadmium 3.07 3.23 3628 .16
Total Chromium 0.19 0.084 76 .04
Total Copper 7.96 0.625 2840 6.10
Drissolved Copper 7.96 0.625 2840 010
Total Lead 6.33 0.468 640 007
Dissolved Lead ¢33 0.468 640 0.07
Total Mercury 2.87 5 44672 4.58
Total Nickel 0.21 1.411 312 ;
Total Selenium 1 301z 5l6 i
Total Stiver (.18 0.037 12 )
Dissolved Silver 0.18 0.037 i12 i
Total Zinc 4,76 1.820 2556 I
Dissolved Zine 4.76 1.820 1536 1
Endosuifan | i £.3436 1960 1.3
Endosulfan [l i 03131 10460 11.5
Methoxychlor f 0.1447 39803 11.3
Toxaphene i 01217 220814 1.3
4-Bromopheny! phenyl ether 1 0.0578 45145 1
4-Chloropheny! phenyl ether ! 0.1697 41226 1
Acenaphthene 204 0.2564 1875 1
Acenapthylene 2.04 0.1655 3625 i
Anthracene 0.27 ¢.1651 3900 1
Benzofa)anthracene 1.40 0.0222 13924 1
Benzo{b)}fluoranthene 0.16 0.0174 24128 1
Benzo(g h,i)peryvlene 0.30 0.0081 28446 1
Benzo(k)fluoranthene 0.42 0.0112 24128 !
Chrysene 0.34 0.028¢9 15924 1
Dibenz{a.h)anthracens 0.27 0.0068 28446 i
Fiuoranthene 031 0.0617 5337 i
Fluorene 1.i3 0.1750 9936 i
Hexachiorobenzene 0.86 0.0367 Q833 0.94
Hexachiorobutadiene 0.61 0.0703 7680 0.38
Hexachlorocyclopentadiene 1 0.0467 3631 I
Hexachloroethane 1 (.2399 702 1
Indeno(1,2 3-cd)pyrene 036 0.0061 28446 1
Pentachloropheno! 1 0.0492 1588 I
Phenanthrene 0.65 G.1154 39780 }
Pyrene 0.80 0.0687 7286 1
1,1,1,2-Tetrachloroethane i {1691 194 1
1.1,2.2-Tetrachloroethane i 1.789G 32 i
1,2,4-Trichlorobenzene 0.48 02186 902 0.07
1.2-Dichlorobenzene 1 (1.5475 380 0.69
1.3-Dichlorobenzene I 0.3675 286 0.09
1.4-Dichlorobenzene t 0.5044 256 0.09

Martin State Airport, Maryland
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Tetra Tech, Inc.

Table MSA-12

TABLE 12 STEP 2 EXPOSURE FACTORS FOR MARTIN STATE AIRPORT TERRESTRIAL AND AQUATIC ECOLOGICAL

RECEPTORS OF CONCERN

Receptor

Short-Tailed

White-Footed

Exposure
Factor American Robin Morning Dove | Red-Tailed Hawk | Meadow Vole Shrew Mouse Red Fox
Body Weight
° -‘f(k )“'g 0.0635 0300 0.0133 0,014 3.17
& Ot 0.1030 (Tomlinson 0.9570 (Silva and : {Silva and {Silva and

(USEPA 1993}

(USEPA 1993) et al. 1994) (USEPA 1993) | Downing 1995) Downing 1995) | Downing 1995)
Food Ingestion
0.0074
k . 0.0179 0.0007 .
Rateérg/day (Levey and . s (1.0393 s 6.0031 0.0019 1.1476
¥) Karasov ]989) (a Om‘e rc Dample an uier (USEPA 1993) (USEPA 1993) {Sample an.d Suter (San]p]e and Suter
equation) 1954) 1694) 1994)
Water Ingestion 0.0129 0.0175 0.0680 0.0133 0.0048 0.0002 0.4115
Rate ; ; . - B, . .
(Liday) (a”()mlell‘lc (allom.etrlc (allomf:tr:c (USEPA 1993) (USEPA 1993) (Samplzazd Suler (allometric
equation) equation) equation) 1994} equation)
Soil Ingestion 0.0127 0.02t 0 0.000252 0.00082 0.0001184 0.0t24
Rate (allometric (allometric (allometric (allometric {allometric {allometric {allometric
(kg/day - dry) equation) equation) equation) equation) equation) equation) eguation)
Martin State Airport, Maryland Page | of 2 Feological Risk Assessment




Tetra Tech, Inc.

Table MSA-12

TABLE MSA-12. CONTINUED.

Receptor
Exposure Factor Raccoon Mallard Duck Belted Kingfisher Great Blue Heron
Body Weight (kg) 4.23 0.612 0.125 2.1000
(8ilva and Downing (Bellrose 1980) (Dunning 1993) (Butler 1992)
1995) |

Food Ingestion Rate 0.1268 0.0830 0.0245 0.4389
(kg/day - dry) (Conover 1989) {allometric equation) (EPA 1993a) (altometric equation)
Water Ingestion Rate 0.6092 0.0850 0.0211 0.1090
(L./day) {(allometric equation) (allometric equation) (allometric equation) (allometric equation)
Sediment Ingestion (0.0204 0.0007038 0.0600 0.000

Rate (kg/day — dry)

(allometric equation)

(allometric equation)

(allometric equation)

(allometric equation)

Martin State Airport, Maryland
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Tetra Tech, Inc. Table MSA-L3
TABLE 13 LIST GF NOAEL TOXICITY REFERENCE VALUES (TRVs)
FOR USE IN FOOD-WER MODELING
{using Esttmated Wildlise NOAEL [mg/kg-bwodayl)
White-
Amcerican|Red-Tailed Footed Great Blire;

l COoPC Dove| Robin Hawk Yole | Shrew Mouse  [Red Fox} Raccoon) Malisrd! Kinafisher!  Heron

INORGANICS
Cadmium 1.45 4y b 145 1.63] 206 1.65 0.9 fLHs HEN 143 A3
Chromium | 1 i 553 7 6.64 1.78 NA NA NA NA
Copper 47 47 47 7144 901 83.3 §.24 7.49 47 1~ 47
Lead 1.13 3.85 385 1357 171 162 433 3.4 1,43 383 RN
Mercury 043 (.45 .49 1211 152 4.5 0.7 .04 0.0 (10120 0.6
Nickel 774 77.4 714 67.61 8§34 81 313 285 774 TiA R
Selentum 0.44 (44 0.44 8341 043 (] {.1% 0.1 {.44 1.8 1.8
Silver 3 7 7 1531 193 18.3 491 346 336 KRR AS
Zine t4.5 14.5 145 274 341 324 14.7 13.3 i3.3 143 Pd.5

PESTICIDES
Endosulfan § H) 1Y 19 254 3.2 3.04 1.25 1.14 10 0 1¢
Endosullan Il it i 10 2541 32 3.04 1.25 1.14 16 10 1Y
Methoxvchior NA NA NA NA | NA NA NA 1.97 333 353 333
Toxaphene § 1 1 1351 171 162 4.33 3.94 ! i 1

SEMIVOLATILES
4-Bromophenyt-
\phenyiether -- - -- - - - - - - - -
4-Chlorophenyi-
phenylether ~- - -~ - - -~ -- - -- - -
Acenaphihene 7.1 7.1 7.1 320 1 404 384 in3 933 7.1 7.1 74
Acenaphthyiene 7.1 7.1 7.1 320 1 404 384 103 MNA NA NA NA
Anthracent 7.1 7.1 7.1 Qb3 4 1133 1096 263 267 7.1 7.1 7t
Henzaol myanthracene 7.1 7.1 7.1 1.831 2.31 219 .50 0.53 7. 7 7.1
Benzo{alpyrene 7.1 7.1 7.1 1831 2.31 219 .59 MNA NA Ma NA
Benzo(bifluosanthene 11 7.1 7.1 1.834 231 2.19 0.59 0.53 7.1 7.1 7.4
Renzole b .Dperviene 7.1 7.1 7.1 1.83¢ 231 2.19 0,539 053 7.1 7.1 7.4
Benzo(k)inoranthene 7.1 7.1 71 1.83} 231 219 $.539 0.53 7.1 7.4 73
Chrysene 7.1 7 7.t 1831 231 2.8 .59 0,53 7.1 7 7.1
Dibenzota.hanthracene 7.1 7.1 7.1 1.83 ¢ 231 2.1% 0.39 .53 71 7.1 7.1
Flustanthene 7.1 7.1 7.1 437 577 348 147 133 7.1 7.} 7.4
Flugrene 7.1 7.1 7.1 457 377 548 i47 133 7.1 7 PR
Hexachiorobenzene MNA NA NA NA | NA NA NA .37 211 Gt 011!
Hexachlornbutadiene 3.39 3.39 3.39 33814 4.27 4.05 1.08 .99 3.39 3.39 3.39
Hexachlovocyclopentadien
c NA NA NA NA | NA NA NA 2 - - -
Hexachloroethane NA - NA 68.61 213 203 542 49.3 -- - --
indeno(l.2.3-cd)pyrene 7.1 7.1 7.1 1.831 231 2.19 0.59 0,53 7.1 7.1 1.1
Pentachloraphenol 4.26 4,26 4248 8461 107 101 271 2.46 4.26 4.26 4.26
Phenanthrene 7.3 7.4 7. 457 1 877 348 147 NA NA NA NA
IByrene 7.1 7.1 2.1 183 2 2,149 0.5% 0.33 7.t T1 71

VOLATILES
t.}.i.2-Tetrachloroethanc | -~ - - - - - NA 37.4 NA NA NA
t.1.2.2-Tetrachloroethane | -- - - - - .- NA 37.4 NA NA NA
i.2.4-Trichlorbenzene 322 32.2 322 896 113 107 28.7 261 nz 322 322
1.2-Bichlorobenzene 322 33z 312 143§ 183 174 464 123 322 322 312
. 3-Dichlarobenzene 31.2 122 322 145 83 174 404 4312 322 322 az2
1 4-Dichlorabenzene 2.2 322 322 4231 334 306 133 422 122 322 322
N#A = Nat Applicable
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Tetra Tech. Inc. Table NMSA-14

TABLE 14 LIST OF LOAEL TOXICITY REFERENCE VALUES (TRVs)

FOR USE IN FOOD-WEB MODELING
(using Estumated Wildlite LOAEL {mg/kg-bu/day ]y

White-
American| Red-Tailed Footed Great Blue
caprC Dovej Rabin Hawk | Vole|Shrew| AMouse 1Red Fox| Raccoon]Mallard kinafisher{ Heren
INORGANICS
Cadrvium ¢ 7.38 20 163 206 19.5 4.7 427 20 24 2¢
Chromium 3 5 5 2771 33 33.2 §.89 NA NA NA NA
Copper 617 61.7 617 9331 120 114 10.7 7 617 ai7 617
1_cad 113 193 113 1351 7] 162 33 354 s 16,3 19.3
Mercury 0.4 0.9 049 6044 76.2 .32 3.52 32 0.078 (1078 (.07
Mickel 107 167 107 133 171 162 783 71.2 107 107 107
Sehenium 1.3 1.5 1.5 05361 0.7 .67 018 0.lo 0.8 v 9
Sifver 35 33 EN 7661 96.7 1.7 245 225 178 178 178
Zing i31 131 131 541 1 583 648 73.3 66,6 131 131 131
PESTICIDES
Endosultan } 30 30 30 1271 16 152 6.26 37 30 3 30
Endosulfan I1 30 30 30 1271 16 15.2 6,26 i 30 Y 5
hethoxvchlior 1773 1773 1773 1351 174 16.2 433 3.94 1774 177s 137s
[Toxaphiene B 3 3 676 834 &} 217 197 3 3 3
SEMIVOLATILES

4-Bromopheay!-
phenyiether - - - . - - - - - . -
4-Chlorophenyi-

phenviether - v - - -~ - - - - - -
Acenaphthene 333 335 353 &6 1 BOS 767 203 187 3335 35.5 353
Acenaphthviene 353 353 3535 540 1 B0R 767 205 NA NA NA NA
Anthracene 353 353 358 45751 5774 41 1466 1333 3583 333 355
Benzo(alanthracene 35.3 353 33.3 9.15§ 11.5 11 293 267 333 355 355
Benzo(ajpytene 353 35.5 353 G131 143 11 2.93 1.67 353 353 35.3
Benzo{bifluoranthene 335 353 338 G151 1.5 i1 293 2.67 355 353 353
Benzo(e h liperviene 355 3535 333 Y153 118 11 2.93 2.487 333 335 355
Benzo(k)fieoranthene 3535 355 335 G15) 113 11 29 2.67 355 355 335
Chrysene 355 355 355 @457 113 11 2.93 2.67 335 333 355
Dibenzofahianthracene 335 ERN] 33.8 9151 1.5 il 293 2.67 3535 355 335
Fiuoranthene ) 355 3335 153 9151 115 2740 293 Ho6 353 355 335
Fluorene 35.5 335 353 9151 115 2740 293 666 335 354 35.5
Hexachlorobenzene NA NA NA NA § NA NA NA 13.7 0.57 0.57 0.57
Hexachlorobutadiens 17 17 17 338 427 40.3 0.8 9.83 i7 17 17
Hexachlorncyclopentadier

c NA NA NA NA | NA NA NA 100 - - --
Hexachloroethane - - - 846 | 1067 1013 271 245 - - -
indeno{l.2,3-cd}pyrene 358 335 35.5 9331 11.3 i 2.93 2.67 333 355 358
Pentachiorophenol 852 §.32 8.52 4231 534 0.6 13.3 12.3 8.52 B.52 §.52
Phemanthiene 3535 333 353 2287 2887 2740 733 NA NA NA NA
Pvrene 353 353 353 Q51 115 Hi 293 2.67 333 133 355

ULATILES

1.1.}.2-Tetrachloroethane ) - - —_ - - - - 137 NA NA ™A
1.1.2.2-Tewrachloroethans | — - - - - - - 187 NA NA NA
i,2.4-Trichlorbenzens 161 i6l 161 179 § 226 213 57.4 52.5 161 16t 161
1.2.Dichiorobenzene t61 141 161 7Z53 | 915 868 232 211 161 101 161
1.3-Dichlorobenzene 161 3531 16} 725 | 91s 915 232 211 161 161 161
1.4-Dichlorobenzene 161 161 161 846 I 1067 1068 PAH 245 161 161 161

NaA = Nos Appheable
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Tetra Tech. Inc. Table MSA-LS

TABLE 13 STEP 2 ECOLOGICAL QUOTIENTS SOIL INVERTEBRATES FOR COPCs AT
MARTIN STATE AIRPORT. MARYLAND

Surface Seil Taxicity Ecological
COPC Maximonm Reference Vatue Quotiznt (EQ,,,)
Inorgunics img/kg)
Antimony 123 Nome NA
Beryitium 27 Nome N3
Cadrmium 13 20 LIS
Chromium A8G 04 L1200
ICapper 495 30 10
Hexavalent Chromium ' 3 Nune NA
Lead 320 500 .64
Merourn 073 i1 7
Nicke! 80 200 0443
Sefeainn 57 70 01
Silver 24 None NA
[Thallium 28 None NA
FALI 00 200 3
Pesticides (uglkg)
Endesulfan | Q08 Nonpe NA
Endosultan 11 0.24 None NA
Endosulfan sulfae 0.24 None NA
[Toxaphene 24 None NA
Semivolatile organics (us/kgi
2.4.5-Trichlorophencl 270 G000 0.03
[2.4.6- Trichlorophenol 270 10000 0.027
I2.4-Dichiorophenol 270 None NA
I? 4-Dimethylphene! 270 Mone NA
2 4-Dipitrophenol 1350 None MA
2 4-Dinitrotoluene 270 None NA
7. 6-Dinitrotoluene 276 MNone NA
2-Chlotonaphtiulene 276 Noae NA
2-Chicrophenol a7 Nonz WA
2-Chlaroethyiviny? cther 63 None NAa
11-Methyinaphthaiene 270 Noane NA
2-Methviphenol (o-Cresol) 276 None NA
2-Nitroaniline 1350 MNone NA
353" Dichiorobenzidine 270 None NA
3-Nitroaniline 1350 None NA
l4 6-Dinitro-2-methyphenol 1350 None ™A
l4-Bromophenyl pheav! ether 70 None NA
[4-Chioro-3-methyiphenol 550 MNone NA
B-Chiorpheny! pheryl ether 70 MNone NA
4-Methyiphenal (p-Cresol) 270 None NA
[4-Nitroaniline 1350 None NA
[4-Nitrophenol 1350 TON0 0.193
Acenaphibene a2 None NA
Acenaphthvlene 27% None NA
Acrolein 130 Nane NA
Acryionmitrile 130 None NA
Anthracene G100 None NA
Benzo(ajnthracene 31000 None NA
"Eenzo(a}pyrenc 25000 None NA
{[Benzo(bficoranthene 22000 None NA
ﬂBenzo(g,hj Jperylens 13000 Wong NA
HBenzn(k)ﬂuoranthene 20060 None NA
i[bis(Z-Chlorocmuxy)mcthane 370 Nong NA
Hois{2-Chlorawsepropyhicther 370 None NA
1Ibisi2-Chloroethyljather 270 None © NA
ﬂBis(_2-cthy]hexyl) phthalate 13000 None NA
uBcnzyi buty! phthalate 276 MNone NA
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Tetra fech. lnc. Table MSA-15

Surface Soil Toaicity Ecological
Corc Maximuont Reference Value Quotient (EGQ,,,,)
Carbazole 8000 None NA
[Chrvsene 31000 Tone NA
Dibenzia.hianthracens 43100 None NA
i[Dzbcnzofuran 27 None NA
ﬂDm-ocwi phibalate 2 MNone NA
“E‘Iuoramhene 640100 Nope NA
Fiaorene 760 30mm0 0025
Hexachlerobutadiene 2 None A
Hexachioroethane 27 Nane NA
flingeno(1 2. 3-cd)pvrene 13000 MNane NA
"!sophomne 170 None NA
Naphthatene 270G None NA
[N-Nitroso-di-n-propyvianine 270 None NA
Peniachlorophenal 1350 6000 0223
Phenanthrene 235000 Nune NA
heno! 270 3D00G 1009
Pvrene 45000 None NA
Volatile Organics {ug/kg)
1.1-Dichioroethene 6.5 Nope NA
1.1-Dichloropropene 6.3 None NA
1.2 3-Trichlorapropane 6.5 None NA
1.2 4-Trichlorobenzene 270 20000 00133
1.2 4-Trimethvlbenzens 6.3 None NA
1.2-Bibroino-3-chloropropane 63 None NA
1.2-Dichlorobenzene 270 None NA
1.3.5-Trimethylbenzene 6.3 None NA
1 3-Dichiorobenzene 270 None NA
|.3-Dichioropropane 6.5 None NA
i.4-Dichiorobenzene 270 26000 (0153
(2.2-Dichlorapropane 6.3 None NA
2-Chloroioluene 6.3 None WA
I2-Butanone (MEK) 130 Nowe NA
[2-Hexanone (MBK } 63 Nonpe NA
[-Chlorotoluene 63 Nong NA
Acsiong 240 None NA
Bromobenzene 6.5 None Na
ilemnmelhanc (methyt bromide i3 Nose NA
i{Carbun disuifide 8.3 None NA
Chloroethane 13 None NA
Chloromethane 64 None A
cis- 1. 2-Drichioroethene 400 None NA
Dibromochioromethane 6.5 None KA
iDibramomethans 5.5 None NA
{{Dichloredifiuoromethane i3 None NA
filsopropyibenzene {Cumene) 6.5 None A
methvi-teri-butv] ether (IMTBE) 13 Nune NA
n-Butylbenzene 6.5 Mane N4
lin-Propylbenzene 6.5 None NA
o-tsopropylioluene 6.3 None NA
Sec-buryibenzene 635 None NA
tert-Buiylbenzene 6.5 None NA
[Trichlaroethene 6300 None NA
[Trichiorofluormnethane 6.3 None NA
Vinvl acetale 6.5 None NA

Toxicity Reference Vajues from Efrovmsen et al. 1997b
* Value for 1,2-Dichlorobenzence used for 1,3-Dichiorobenzene
NA = Not Availabie
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Tetra Tech. Inc. Table MSA-16
TABLE 16 §TEP 2 ECOLOGICAL QUOTIENTS TERRESTRIAL PLANTS FOR COPCs AT
MARTIN STATE AJRPORT. MARYLAND
Surface Soil Toxicin Ecological
€OPC Maximum Reference Valoe Quotient (EQ,,,.)
Inorganics tmg/kg}

Antimony 12.3 5 2.5
jBerviium 27 1 u3
JiCadmium 13 4 i3
{Chramium 48 ] 480.4
fiCopper 490 FOT 4.9
“chavaicm Chromium 3 None NA
fi_cad 320 50 6.4
"Mercur_v 072 0.3 px

Nicke! 59 30 3.0

Setenium 3.7 i 5.7

Silver 2.1 2 NA

Thatiium 25 1 NA

[£1nc 600 30 12

Pesticides (ug/kgt

Endosulfan | (.08 Mone NA

Endosulfan i 0.24 Mone Na

Endosulfan sulfate (3.22 None NA

[Voxaphene 24 Monc NA

Semivaiatile arganics (ugkg)

2.4.5-Trichlerophenot 270 A000 0.0675

2.4 6-Trichloropheno! 270 MNone NA

7 4-Dichjorophenol 270 Nane A

(2 4. Dimethvlghens! 270 MNong . NA

2 4-Dinitropheno! 1350 20000 00675

2.4-Dinrtrotoluene 270 None NA

2,6-Dinitrotoluene 270 None NA
2-Chloronaphihaiene 270 None NA
2-Chiorophenol X0 Mone NA
2-Chloroethviviny] ether 6.3 None NA

[2.Methyinaphithalene 270 None NA

12-Methyiphenol (o-Cresal) 270 Nane NA

2-Mitroantline 1350 Mane NA

1.3 -Dichlorobenzidine 270 None NA

3-Nitroaniline 1350 Nome NA

i4.6-Dinitro-2-methyphenol 1350 Nane NA
l4-Bromopheny! pheny! cther 270 Nane WA
l4-Chioro-3-methylphenol 550 None NA
i-Chiorphenyt phenyt ether 270 Nope NA
4-Methylphenot {p-Cresol) 2 None NA

[ 4-Nieroagiline 1350 None NA

3-Nitraphenot 1350 None NA

Acenaphthene 520 20000 1.046

Acenaphthyiene 270 None NA

Acrolen 130 None NA

Acrylonitrile 130 None NA

Anthracene 2100 None NA

Benzofa)anthracene 31000 None NA
[{Benzo(apyrene 25600 MNone NA
[]Bcnzo( blflucranthene 22000 None NA
[iBenzo(g.h Ljperylene 13000 None NA
[;Benzc (k)fuoranthene 20000 None NA
ﬁbis(.?-Ch#oroethﬁxyjmethane 270 None NA
Hbis(EvChioroisupmpyiielhcr 270 None NA
[lis(2-Chloroethy Lether 270 None NA
1Bsi2-ethylhexy!) phthalate 13000 None NA
ﬂﬂenz_vl busy! phthalate 270 None NA
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Tetra Tech. Inc.

Table MSa-le

Surface Soil Texicity F.cological
Carc Aaximun Reference Value Ouotient (EQ,,,,}
ICarbazole 8008 Mane NA
(Chrvsene 300G None NA
[hbenz{a hanthracene 4100 None NA
"Dihenmfuran 270 None NA
[[Ptn-oend phihalaze 270 Nome NA
Fluoranthene 64300 Nene NA
Fluorene 160 None NA
Hexachlorobutadiene Riti] None NA
Hexachloroethane 270 None NA
indeno(1.2.3-edpvrenc 13000 Nnung NA
{sophorone 270 Nene NA
{[Naphthalene 270 None NA
{[N-Nitroso-th-n-propvlamise 76 None NA
([Pentachlorophenal 1350 3000 LEE
"Phenanthrene 23000 None NA
[[Prenel 270 70000 0
Lyrene 43000 None NA
Velatile Organics (ug/kg}
. 1-Dichioroethene 6.5 MNone NA
t 1-Dichioropropene 65 None NA
i.2,3-Trichloropropane 6.5 None NA
1.2.4-Trichlorobenzene 270 None NA
t 2. 4-Trimethylbenzene 63 Nane NA
i 2-Dibroma-3-chloropropane 6.3 None NA
i 2-Dichlorobenzens 270 None NA
t.3.5-Tomethvibenzene 6.5 None NA
t.3-Dichlorobenzene 270 None NA
L 3-Dichiotopropane 6.5 Nane NA
i.4-Dnchiorobenzene i None A
2. 2-Dichloropropane 6.5 None NA
2-Chlorotoluene 65 None NA
(2-Butanone (MEK) 130 None NA
2-Hexanone (MBK} 63 MNone NA
4. Chiorosotuene 65 Nope MaA
lAcetong 240 Mone NA
Bromobenzene 0.5 Mane NA
"Bmmomethane (methv] bromide 13 Narne NA
{Carbon disuliide 85 None NA
[Chlorocthane 13 FMone NA
IChinTomethane 64 None MA
cis-1 2-Enchloroethene 400 None NA
{{0ibremochioremethane 6.5 None NA
1Dibromumelhane 6.5 None NA
IDichiorodifluoromethane 13 HNone NA
flsopropylbenzenc {Cumene} 6.5 Nong NA
methyl-tert-buty| ether (MTRE) 13 Nane NA
o-Butyibenzene (i) None NA
n-Propvlbenzene 6.3 None NA
p-1sepropyitaluene 6.5 None NA
Sec-butyibenzene 6.5 None NA
tert- Butyvlbenzene 65 MNane NA
Trichlorocthene 6500 None NA
{TrichloroHuoromethane 65 Neme NA
Vinyl acetate [ None NA

Toxicity Reference Values from Efroymson et al. 1997a
* Value for 1,2-Dichlorobenzene used for 1,3-Dichlorcbenzene

/A =Not Avsilable
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Tetra Tech, Inc. Table 17
TERRESTRIAL SPECIES
STEP 2 HAZARD QUOTIENT VALUES
MARTIN STATE AMRPORT
Vale Shrew Robin Red fox Mourning LDove White-Fonted Alouse
Red-Tailed Havwk
Ecolegical Contaminants NOAEL LOAFS. NOAEL LOAEL NOAEL LOAEL NOAKL LOAEL NOAEL LOAEL NOAEL LOAFEL NORAKE 1.OAFL
of Concern HQ, HQ, HQ, HQ, HQ, HeY HQ, R, iQ, nQ, HQ, f1¢, Ho, ¢
Cadinium .61 .36 Ji.08 374 44,32 321 1626 4,258 .76 5.49 17.82 1,78 2.60 RN
Airomivin 28.97 5.80 15.18 7.4 2707 54,55 4073 A16 087 20.587 58.5§ 1. 6.91 1,38
[ opper 114 .86 1.52 1.14 31.94 3.00 447 F44 .18 143 447 3.3 {.4% 137
Lead 392 6.39 5.22 052 31.35 6.2% 552 0.55 T9.23 7.92 i4.38 .44 1.4 0.21
Mercury 2.13 003 0.4 .63 416 .08 Q.09 .20 1.68 5,84 0.08 gul [L251} 400
MNickal 0.6 ¢33 0.77 018 0.86 .62 0.64 0.25 95| 4.37 0.97 0.49 003 412
Selenium 11,75 (AL 14.30 B9 15.65 4.59 16.28 10,94 0.27 5.95 24,45 14,97 148 .43
Silver 0.21 .04 0.24 005 .60 042 031 .06 000 o0l &le 103 0.0} L]
Ziee 2,90 .45 328 1.64 69,014 1.64 2441 4.8 R 1.34 37 L.1& 4.95 .55
[Eudosulfan ! 0.02 0.00 0.62 .00 0.0¢ €.00 0.02 .00 .00 6.00 .03 001 .00 A
[Engosuitan il 9.00 0.04 0.07 9.01 0.02 0.00 003 401 G201 000 0.8 0.62 (i 300
Toxaphene 0l .02 [EK] 063 L16 G.43 Gt 0.03 .53 G} G14 ng3 G110 niz
4-Bromophenyi plicnyi eiher N NA NA NA NA NA NA NA NA NA NA NA NA A
[ +-Chlomphenyt phenyl etier NA N4 NA NA NA NA NA NA NA NA MA NA NA NA
Acenaphthene 0G0 000 0.00 0.00 003 .01 6.00 0.00 003 0ol LX) LOG [ RLH .60
[ Acenaphtiyiene G 00 0,00 0,00 0.G0 o4t 709 G0o .60 .91 0.1 0.00 0.0% 40 0N
Anthracers X 0.00 0.00 0.00 0.30 0.6 0.4 .00 .28 £ 06 0l £.01) 105 0.0
Henzofalanliracens 058 .20 175 0.33 b2 §.22 .05 0573 ERY 0.18 9.57 1.51 AL 0.(H
Benzofa)pyrene 1,65 0.13 1.35 0.47 1.15 0.23 1.31 .47 0.71 Q.14 8.407 1.64 1% nal
Benzo(biuoranthene 1.78 6.36 1.42 0.49 X1 0.22 1.4% 0.56 0.63 0.3 .23 144 613 003
Benzole h.fperylene 0.3% 08 0.74 G.14 0.46 0.G% 1.11 0.22 1.37 .07 4.91 .80 O fig LXIF)
Benzo(k)tuorantheae 1.46 629 m (X33 Q.9G .19 204 0.4\ 057 011 a.51 .36 012 62
(Chrysene 1.42 38 233 0.45 114 .25 1.63 0.53 59 0,18 9.75 1.94 D4R 0 (K
[Dibenztahknthracens .09 0.04 0.30 0,06 017 0.43 .35 4.07 012 {£.02 119 .26 00 a.0a
Flucranthene 00! 0.0 104 1.0 218 0.4 Q.02 0.0 3910 0.3% {8 0.62 017 107
Fiuorene 0.00 Q00 0.0 0 (0 062 0.00 6.4 .00 002 0.00 0,06 0,04 O 0 )04
fHexachlorobutadiene 0.01 600 0.0! 0.00 0.0 001 c.0l 0.00 0.02 .00 0.65 0.U0 .04 29.00
Hiexachlorocihane 9.00 0.00 0.60 0.60 NA NA .00 {00 NA NA .00 .04 NA NA
indenof1.2.3-cdimrene 0.74 015 1.10 0.22 056 A1 11 022 0437 [ 405 GR/Y SR} 0602
[[Festachlornphennt 013 0.03 818 0.03 016 .18 0.19 004 .07 003 014 .53 not ol
"_Ph:nanlhrene 0,01 000 000 0.00 PE:E .17 001 .04 077 .45 .01 PR (K] 13
Fyvrene 3.00 0.60 4,26 0.§6 1,08 4.42 +4.21 ¢+ 85 1.34 927 14,53 2.8% 42 .05
1.2.4-Tuichlorobenzens 0.04 0.00 0o _ 000 000 1.8 0.00 .00 Q.00 0.60 .00 060 [ LS] a0
1,2-Dichiorobenzene & 00 0.00 0.04 0.04 .00 .00 0.0 0,06 .00 .00 O N LERE] 1561 06
1.2-Dichisiobenzene 0.00 0.00 .00 .00 G 00 0,96 .00 .00 060 0.00) a0 00 0.0 ALY
1,4-Dichiorobenzene 3.00 0.00 0.00 .00 .00 0.00 066 000 0.00 200 000 0.0 0.0 ot
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Tetra Tech. Inc. Table MSA-18
TABLE 18 STEP 2 ECOLOGICAL QUOTIENTS FOR BENTHIC INVERTEBRATES FOR COPCs AT
MARTIN STATE AIRPORT. MARYLAND
Sediment Toxicity Ecological
COPC Maximum Reference Value Quotient (EQ,,,,,)
inorganics (mg/kgj
BervHium 1.43 NA NA
Cadmium 600 12 s00
Chromium 12000 1 14815
Copper 200 34 ]
Lead 21 46.7 4.50
Mercury 035 013 2
Nickel 92 209 4.40
Seienium 12.5 1 12.5
Sitver 1.3 t 1
Thallium 12.5 Na NA
VAL 790 150 33
Pesticides (ag/kg)
Endosulfan | 0.13 None NA
Endosulian Il 0.39 Nane NA
Endosulfan sulfate 0.39 Nane NA
Methoxychlor 063 None NA
Taxaphens 39 None NA
Semivolatile organics (ug/kg)
2.4,3-Trichlorophenol 350 None NA
2 4 6-Trichlorophenot 444 None NA
2 4-Dvichioropbenol 440 None NA
2 4-Dimcthviphenol 441 29 15.2
2. 4-Dinitrophenol 2260 Mone NA
7 4-Dinitrotoluene 440 None NA
2,6-Dinitrotoluene 440 Nome NA
2-Chicronaphthalene 240 Nene NA
2-Chiorophenot 40 MNone NA
2-Methvinaphthatene 440 70 NA
2-Methyiphenot (a-Cresol) 440 63 6.98
2-Nitroaniline 2200 None NA
2-Nitrophenol 440 None NA
3.3 Dichlorobenzidme 440 None NA
3-Nitroaniline 2200 Nene NA
14,6- Dimitro-2-methyphenot 2200 None NA
14-Bromophenyl phenyl ether 444 None NA
l+-Chloro-3-methylphenel 900 None NA
4-Chiorpheny! phenyl ewher 440 Nene NA
4-Nitroaniline 2260 None NA
4-Nitrophenol 2200 100 22
Acenaphthene 449 16 278
Acenaphthylene 444 44 10
Acrolein 2400 None NA
Acrylonitrile 24060 None NA
Anthracene 440 §3.3 5.2
Benzo{a)enthracene 1560 24l 57
Benzo{a)pyrene 1766 430 3.95
Benzo(g.h,Iiperylene 1300 670 1.9
Benzo{k)fluoranthene 1500 240 6.25
his(2-Chloraethoxy)methane 449 None NA
" Martin State Airport, Maryland Page § of 3 Ecological Risk Assessment




Tetra Tech. Inc. Tabic MSA-1LS
Sediment Toxicity Ecalogical
CoPC Maximum Reference Valae Quatient {(£Q.,}
Iris(2-Chlornisepropyljether 440 None A
his(2-Chloroethybether 4411 None NA
Bis{2-ethvinexy]) phehalate 5000 1300 NA
Benzvl oyl phthalare 440 63 NA
Carbazole 440 None NA
Chrysene 1766 384 4.4
Dibenzlah)anthracene 440 634 6.94
Dicthy] phthalate 4410 209 2.20
Dimethyi phthalate 440 71 ©.20
Fluoranthene 259040 600 1.83
Filuorene 440 19 2316
Hexachlorobenzene 440 22 NA
Hexachlorobadiene 440 il NA
Hexachlorocyicopentadiene 449 . Nong NA
Hexachloroethane 444 None NA
Indenof £.2 3-cd)pyrene 1460 600 2.3
Isophorone 4406 None NA
Naphthalene 3600 160 25
Nitrobenzene 440 None NA
N-Nitreso-di-n-propylamine 440 None NA
N-Nitrpsodiphenytlamine 440 28 3.7
Pentachiorophenol 2200 360 6.1
Phenanthrene 1800 240 7.4
Phenol 440 420 1.05
Pyrene 2904 665 4.4
Volatile Organics (ug/kg)
1.1-Dichloroethene 120 None NA
1. 1-Dichloropropene 120 None NA
1.2.3-Trichiorbenzene i20 40 3
1.2.3-Trichloropropane 129 None NA
1.2 4-Trichlorobenzene 120 40 3
1,2, 4-Trimethylbcnzene 14600 None NA
1.2-Dibromo-3-chloropropang 120 None NA
1.2-Dichlorobenzene 120 35 34
1.3.5-Trimethylhenzene 5204 None NA
1.3-Dichiorobenzene 440 None NA
1.3-Dichioroprapane 120 None NA
1.4-Dichiorobenzens 440 110 4
2.2-Dichloropropane 120 Nont NA
2-Chlorotoluene 120 None NA
2-Butanone (MEK) 24600 Nonz NA
2.-Hexanone (MBK)} 1208 None NA
4-Chlorotoluene 120 None NA
Acetone 510 None NA
Beunzeac 44 None NA
Bromohenzene 120 None NaA
Bromomethane {methyl bromi 240 None NA
Carbon disubfide 63 None NA
Chioroethane 240 None NA
Chloromethane 240 None NA
cis-1,2-Dichloroethens 34000 None NA
Dibromochloromethane 120 None NA
Dibromomethane 120 None NA
Martin State Airport. Maryland Page 2 of 3 Ecological Risk Assessment




Tetra Tech. Inc.

Sediment Toxicity Ecalogical
CorcC Maximum Reference Value Quatient (EQ,,,,)
Dichiorodifluoromethane 240 None NA
Ethyvibenzene 15000 Y 1500
[sopropvibenzene (Cumene) 870 None NA
Methivlene Chloride 40 Noene NA
methyvi-tert-buty] ether (MTBE 240 None NA
n-Buivibenzene 1600 None NA
a-Propvibenzene 1700 None NA
p-lsopropviteluene 1600 None NA
Sec-butvtbenzene 944 None NA
Styrene {monomer) 120 None NA
iert-Butvlbenzene 120 None NA
Totuene 350000 Nane NA
Trichloroethene 69000 41 1682.9
Trichlorotlucromethane 120 None NA
Vinvl acetate 120 None NA
Vinvl chloride 900 None NA
Kvlenes. total 460010 A0 1150

Toxicity Referenice Values from Efrovmson et at. 1997h
* Value for 1.2-Dichlorobenzene used for 1.3-Dichlorcbenzene

N/A = Not Available

Marzin State Airpert. Marviand
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Tetra Tech. Inc.

TARBLE 19 STEP 2 ECOLOGICAL QUOTIENTS FOR AQUATIC COMMUNITIES FOR COPCs AT

MARTIN STATE AIRPORT. MARYLAND

Table AISA-19

Sorface Water Toxicity Ecolagical
COPC Maximum Reference Value Quotient (EQ,...)
Inorganics {(ug/L)
Total Cadmium 2.3 0.1 28
1 otal Copper I3 285 526
Total Lead 25 .54 4.63
Totad Silver 23 0.0001 25000
Dissolved Cadmium 23 0.1 25
Dissolved Cupper 17 2.85 5.96
Dissolved Lead 2.5 0.54 4.63
Dissolved Sitver 2.3 0.0001 250600.00
Dissolved Zine 93 37 2.57
Semivolatife organics (ag/L}
2.6-Dinitrotoluens 5 None NA
2-Methyinaphthalene 5 None NA
2-Nitroaniline 5 None NA
3_3"-Dichlerobenzidine 5 None NA
3 4-Methylphenot 5 None NA
3-Nitroanitine 12.5 Nene NA
4 6-Dinitro-2-methyphenct 125 2.3 5.4
4-Bromophenyl phenyl ether 5 1.3 33
4-Chloro-3-methylphenol 3 0.3 16.7
4-Chiomphenyl phenvi ether § None NA
4-Nitroaniine 5 None NA
Acetophenone 3 MNone NA
Anthracenc 5 0.1 50.0
Benzofa)pyvrene 3 0.014 357.14
Bepzofh)fluoranthene 3 None NA
Benzofg.h.l)perviene 3 None NA
Beazo{kjfluoranthene 5 None NA
his{2-Chioreisopropyhiether 3 None NA
Benzyl butyi phthalate 5 3 1.67
Carbazole 5 None MA
Chrvsene 5 None NA
Dibenz{a.h)anthracene 5 None NA
Diethyl phthalate 5 3 1.67
Dimethyl phthalate 3 3 t.647
Hexactilorobenzene 5 3.68 1.36
Indeno{1.2, 3-cd)pyrene 3 Nomne NA
N-Nitrose-di-n-propyiamine 3 None NA
Pyrene § None NA
Velatile Organics (ug/L)
1,2.3-Trichlorepropane ) 0.5 None NA
1.2.4-Trimethyibenzene 0.5 None NA
1.2-Dibromo-3-chloropropane 0.5 None NA
1,3.5-Trimethylibenzene 0.3 None NA
1.3-Dichloropropane 0.5 None NA
2-Chlorotoluene 0.3 None NA
4-Chlorotoluene 0.5 Nune NA
Bromobenzene 0.5 MNone NA
Chloroethane 0.3 None NA
Isopropyibenzeie (Cumene) 0.5 None NA

Mastin State Airport
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Tetra Tech, Inc. Table MSA-1C

Surface Water Toxieity Ecological
COPC Maximum Reference Value Quatient (EQ,,,.)
methyl-tert-butv ether (MTBE) 7 None NA
n-Burylbenzene 03 None NA
n-I’ropvibenzenc 0.5 WNe NA
p-isopropyitoluene 03 WNone NA
0 Xylene 1.5 Nane NA
Sec-butytbenzene 0.5 None NA
Styrene (monpomer) 0.5 None NA
rert-Butylbenzens 0.3 None NA
Vinvi acetate 0.3 None NA

N/A = Not Available
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Tetra Tech, Inc

AQUATIC SPECIES

MAXPMUM CONCENTRATION HAZARD QUOTIENT VALUES

MARTIN STATE AIRPORT

Table 20

Raccoon Maltard Behted Kingfisher Great Blue Heron

i cotogical Contaminants NOAEL | LOAEL [NOAEL|LOAEL] NOAEL | LOAEL | NOAEL | LOAEL
of Cancern HQ, HQ, HQ, HQ, HQ, HQ, MG, HQ.
Total Cadroium 40350 { 86.38 | 182.86 | 13.26 14.20 1.03 13.14 L1
Dissolved Cadmium 10.71 213 0eo | oo 123 0.06 .31 .09
Total Chromitirn 434733 1 87162 | 323.02 | 64.60 94.12 18.82 106.36 20.07
Total Copper 18.98 14.66 4.60 350 0.26 0.20 028 0.21
Dissolved Copper 6.47 5.00 0.00 | 000 .20 RN 0.21 0.5
Total Lead 25.30 133 | 1201 | 1.20 083 0.17 88 .18
Dissolved Lead 0.4] 0.04 0.00 (.00 008 0.02 G.09 Q.02
Total Mercury 37.48 7.30 8.62 2.87 179.78 3993 19170 63.90
Total Nickel 4.54 1.82 (.23 047 0.23 a7 0.25 (.18
Total Selenium 187.81 | 117.38 | 11.64 6.40 1.50 0.30 1.60 52
Total Silver 048 .10 0.00 .90 0.01 .00 0.01 Q.00
Dissalved Sitver 6.07 001 0.00 (R 0,00 0.00 o0 0.00
Total Zinc 87.80 17.53 3523 3.90 11.54 1.28 12.31 136
Dissolved Zint 18.34 3.66 .00 .00 3.28 0.36 350 .39
Endosulfan 1 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
Endosulfan 11 0.00 0.00 (.00 Q.00 0.00 .00 Q.00 0.00
Methoxychlor £.00 G.00 0.60 6.00 0.00 0.00 0.00 0.00
Toxaphene 0.0t G.00 6.00 0.00 .00 0.00 0.01 0.00
4-Bromophenyl phenyl ether NA NA NA NA NA NA N4 NA
4-Chiorophenyl pheny! ether NA NA NA NA NA NA NA NA
Acenapthene 0.11 0.05 0.02 | 006 6.27 0.03 0.28 0.06
Acenapthylene 0.20 0.0 0.02 0.00 .53 0.16 .55 011
Anthracenc 0,08 0.02 £.00 0.00 0.35 0.r1 0.59 0.12
Benzo{a)anthracene 15429 | 30.63 | 0.04 0.01 2.24 0.45 239 048
Benzofb){luaranthene 13195 § 4604 | 001 .60 3.37 0.67 360 072
Benzo{g.h,ljperylene 27190 ] 3397 | 001 G.00 3196 0.79 4.23 085
Benzofk)fluoranthene 13169 | 4599 | (.01 0.60 3.37 0.67 3.60 072
Chrysene 154,82 { 30.73 .03 0.00 225 0.43 2.3% 048
Dibenz(a,h)anthracene 26963 | 3352 1 000 0.00 3.04 0.79 4.20 0.84
Fluoranthene 024 0.05 .02 4.00 0.84 017 0.90 018
Fluorene 6.38 0.08 6.01 0.60 .38 028 1.48 6.30
Hexachlorobenzene 36.36 364 .48 .09 88.35 17.05 94.20 18.18
Hexachiorobutadiene 39047 3.97 6,01 0.06 223 0.453 2.39 0.48
Hexachlorocyclopentadiene 0.94 ¢.19 NA NA NA NA NA NA
Hexachioroethane 0.08 (.02 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 27216 | 5402 0.01 0.00 397 0.79 4.23 0.85
Pentachlorophenol 9.38 188 0.07 0.04 1.02 051 108 0.54
Phenanthrene 1.51 6.30 002 | 0.00 3.54 11t a0 1.18
Pyrene 76.49 15.18 0.04 2.01 1.09 022 Li6 0.23
1,1,1.2-Tetrachioroethane 0.01 6.00 NA NA NA NA NA NA
1,1,2,2-Tetrachlorethane 0.01 0.00 NA NA NA NA NA NA
1.2.4-Trichlorobenzene 0.02 6.01 .00 0.00 0.90 0.00 0.00 0.00
1.2-Dichlorobenzene 0.01 a0 0.00 o0 0.00 0.00 0.00 0.00
1,3-Dichlorobenzene 0.01 0.00 0.00 6.00 §.00 0.00 0.00 0.00
I.4-Dichlorobenzene 0.01 Q.00 0.00 .00 006 0.0 0.00 0.00
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Tetra Tech, Inc Table 21
TABRLE 21 SUMAARY OF ECOLOGICAYL COMC REMAINING AFIER STEP 2 RISK ASSESSMENT

Chemical Snrface Soil Surface Wuter Sediment
g - M [ 13 =
“ 5 g u - £t 3 4 213
w ) I & £ £y 3 3 L 3 %
H 2 % 2 - g . ) 2
£ 5 : e | 3 34 3| & . ] kS
£ z 2 ! 5 3 o3 g ‘E 3 < = i 3 ] <
5T I T A - - OO U A O O O - - T T
$51 3 s 3 b H g T {58 8 3 g 5 H % 3 s 3
Eg | § 5 g 3 : P s l=z81 £ = $ g 3 £ = % 2
fuorganics i
Total Anitmony x
Total Derytlium X X
Total Cadminm X X X X X X X X X X X X X X X X X
Disselved Cadmium * X ) X X
Total Chiomium X X X X X X X X X X X X X
Toial Coppet X X X X X X X | X X X X X X
Dissolved Copper X x
% lexavalent Chremium I
Totat 1.rad X X X X X X X X I X X X X X
Dissolved Lead X X
Total Mercury X X x X X X X X
Toial Mickel X X X
Tata! S¢elenium X X X X X X X X X X S LI .
Toral Sibver X E X B
HExissolved Silver X
Totai Thallium X X
Total Zinc X X X X X X X X X X X X X
Dissolved Zinc X X X X
Pesricires
Eodosullan § X X
Fodosulfan B X X
[ndosuifan sulfate X X T
Nethoxychlor X
Toxaphene X X X
Semivoluatile Organics
2.4, 4-Trichlurophenol X X
1.46-Trichlerophencl X X
3. 4-Dichloraphena) X x
2 A-Dimethyphenal X %
3 4-Dinftrophenal x x B
2.4-Dinittotoluene X %
3 6-Dinitrotoluene X X X
2-Chlaronaphthalene X X T
2-Chlorophenol X X
2-Chioroethyl vinyl ether X
3-Methyinapthalens X X *
1-Methy! phenot (0-Cresal) X X
2-Nitroaniline X X x
2-Nitrophenal %
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Tetra Tech, Inc Taple 21
TABLE 21 SUMMARY OF ECOLOGICAL COPC REMAINING AFTER STEP T RISK ASSESSMENT

Chemical Surfuce Soil Surface Water Sedisnent
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Tetra Tech, Inc

Martin State Arpor(

TFABLE 21 SUMMARY OF ECOHLOGICAL COPC REMAINING AFTER STEP 2 RISK ASSESSMENT

Table 23

Clremical

Suvjace Seil

Surface Water

Sediment

Firverrebrates &

b la s

Vole

Bhrew

IV Rite-Footed House

lRed Fox

dmrerican Robin

Mourning Dove
[Red-Tailed Hawk

Water Culuntn
W o mmmanities

[Raccoon

Maitard

Wrreat Blve Hleron

[eited Kingfisiver

laccovn

stallard

(o reas Bivee (feron

[seited King fisher

Naphthatene

Mirobenzene

N-Mitroso-thi-a-propylamine

N-Nitrosodipheppianine

Pestactlorphenn)

Ed

Ead

Phgnanthreng

=

Phenct

Pyrene

selw fin

X X

weboe | valm o {x 1ot | 2 BBenriheic Inverts,

11 2-Tewrachiorpothane

$.4,2,2-Tetrachorocthane
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Volatite Orpanics
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1.2.3-Trichlorchenzene

1,2,3-Triehfasopropane

£

1,2.4-Trichlorobenzene

1.2, 4-Trimerhylbenzene

1.2-Drilyomn-3-chloiopropam

1.Z-Dichlorobenzene

1.3,5-Trimetlrytbenzens

|.3-Dichlorobenzene

1. 3-Dichtoropropane
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2. 2-Dichiotoprapane

2.Chlurotciuene
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fienzene
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RNk
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Chigiomethane
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Dibromochlotomethang

Dibromomethane
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Tetra Tech. inc Table 21
TABLE 21 SUMMARY OF ECOLOGICAL COPC REMAINING AFTER STEP 2 RISK ASSESSMENT

Chemical Surface Soil Surfuce Water Sediment

avertebrates &
tIHES

ed Fax
merican Robin
o= Tailed Huwk

Jerew

White-Footed Mouse

Vole

Mourning Dave
Warer Colunr
[Canmunitizs
|[Racconn

[Maflard

WG rear Blue Heron
|Reited Kingficher
(R accoan

Matiard

jGrear Biug Heron
IB!A'J‘ed Kingfisher

NiLethylene Chloride
methyj-teri-butyl-sther (MTBE)
n-Butylbenzene

n-Propyibenzene
p-Isopropylbenzene

w2 [ |2 [Beniftic fnverss.

LN N

o xylene

Sec- Bulylbenzene X

Styrene (monomer)

EEF B R o P

terl-Butylbenzene 3

Toluene
Trichloroethene x
Trichlorgfluoromethane %

Vinyl acetate % - X

Vinyt chloride

PN ERER P SN FEN P

Xylenes, ntal

X - COPC remaining after Step 2 .

x - COPC remaining after Step 2 (only COPC because 1/2 RL greater ihar SRV or No SRV available)
Mot Measured or nol a COPL in this media,

No Toxicological Data Avatlable
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Tetra Tech. Inc.

Table MSA-Z2

TABLE 22 STEP 3 SURFACE SOIL MEAN EXPOSURE POINT CONCENTRATIONS (EPC)
FOR ECOLOGICAL FOOD WEB RISK CALCULATIONS

Identified COPCs

Chemical [ N Units ] Mean
laorganics
Cadmium 3 mg/kg 2.8
Chromium 15 mg/kg 67.8
Copper 14 meke 7355
Lead 12 mg’kg 738
Mercury It ma/kg 0.186
Selenium 2 mg/ke 835
Zine 14 mgike 164.9
Pesticides
Toxaphene { 0 me/kg i 2
Setmi-volatiles

4-Bromophenyl-phenylether 0 mg'kg 0.23
4-Chlorophenyl-phenylether 0 meglkg 0.23
Benzo(ajanthracene 4 me'kg 4.9
Benzo(a)pyrene 4 mg/kg 43
Benzo{b)flucranthene 4 mgke 38
Benzo(g.h.Dperyviens 4 mgke 24
Benzo{k)fluoranthene 4 mgike 32
Chrysene 4 me/kg 5
Dibenzo{a,hanthracene 3 mg/kg 0.39
J_Fluoranthene 3 mgkg 15.9
Hexachloroethane 0 mg/ke 023
Indenof1,2,3-cd)pyrene 4 mgikg 2.3
Pyrene 5 mg/kg 0.9

Martin State Airport, Maryland

Page 1 of |

Ecological Risk Assessment




Tetra Tech. Inc.

Tahle MSA-23

TABLE 23 STEP 3 SURFACE WATER AND SEDIMENT MEAN EXPOSURE POINT
CONCENTRATIONS (EPC) FOR ECOLOGICAL RISK CALCULATIONS

Chemical N Surface Water N Sedimentt Mean
Mean (10g/L) {mg/kg)

Total Cadmium 0 0.00235 3 102.75
Dissolved Cadmium 0 0.0025 NA NA
Total Chromium 0 (.0023 6 20475
Total Copper 2 0.00823 6 5693
Dissolved Copper 2 0.00975 NA NA
Totat Lead 0 0.0023 4 53.60
Dissolved Lead 0 00023 NA NA
Total Mercury O 0.0005 2 G.114
Total Nickel 0 0.0025 3 258
Total Selenium 0 0.0025 Y 3.8
Total Zmnc 0 0.025 4 190.2
Dissolved Zinc 1 0.0425 NA NA
4-Bromophenvi-phenylether 0 0.005 v 0.512
4-Chiorophenyl-phenylether 0 0.005 s 0.512
Benzo(a)anthracene 0 0.005 i 0.495
Benzo(b)fluoranthens ] 0.005 i 0.511
Benzo{g.h.l)perviene 0 0.005 i 0.462
Benzo(k){luoranthene [ 0.003 i (0.493
Chrysene 0 6.005 i £0.528
Dibenz{a.h)anthracene 0 0.005 0 0312
Fluorene 0 0.005 G 0.312
Hexachliorobenzene 0 0.003 0 0.312
Hexachlorobutadiene 0 0.005 Y 0.262
Hexachiorocyclopentadiene 0 0.005 0 0312
Hexachlorethane 0 0.005 0 0.312
Indeno(1.2.5-cd)pyrene 0 0.005 | 0.478
Pentachlorophenol 0 0.0125 0 1.335
Phenanthrene 0 0.005 j 0.545
Pyrene 0 0.005 i 0.728
1,1,1.2-Tetrachioroethane 0 0.0005 0 0.0253
1,1,2.2-Tetrachloroethane 0 0.0005 & 0.0253
Martin State Airport, Maryland Page | of | Ecological Risk Assessment




Tetra Tech, Inc.

Table MSA-24

TABLE 24 STEP 3 EXPOSURE FACTORS FOR MARTIN STATE AIRPORT TERRESTRIAL AND AQUATIC ECOLOGICAL
RECEPTORS OF CONCERN

Exposure Receptor
Factor Mourning Dove American " Red-Tailed Meadow Vole | Short-Taifed White-Footed Red Fox
Robin Hawk Shrew Mouse
Body Weight | 01263 (Tomfinsan| 00773 11260 0.0478 0.0169 0.0208 706
(kg) et al. 1994} (USEPA 1993) | (Sample and Suter | (Silva and (USEPA 1993} (Silva and (Silva and
1994) Downing 1995) Downing 1995) Downing 1993)
Food Ingestion 0.0151 0.0053 0.0360 0.0021 0.0015 0.0005 1231
Rate (kg/day) (allometric (USEPA 1993) | (Sample and Suter | (USEPA 1993) | (USEPA 1993) | (Sample and Suter | (Sample and Suter
equation) 1994) 1994) 1994)
Water Ingestion {10148 {0106 0.0639 0.0090 URGIEH] 0.0062 3.34%4
Rate (allometric (allometric (allum.t:tric (USLPA 1993) (USEPA 1993) | (sumple and Sutet {ullomelric
(L/day) equation) equation) equation) 1994} equation)
Soil Ingestion 0.0253 0.01546 9.000 0.000036 0.00764 0000175 003
Rate (ullometric {allometric {allometric {allometric {allometric (alfumetric {allometric
(kg/day) equation) equation} equation) eyuation) cquation) equation) cquation
— Terr. 95.0 v] 0 95.6 4.7 MRt 7.4
= Plants | (Tomlinson ctal, | (USEPA 1993) | (USEPA 1993, | (USEPA 1993) | (USEPA 1993; (Martin ot al., (USEPA 1997)
§ 1994) Sample and Suter Sample and Suter | 1951 Sample and
3 1694} 1994) Suter 1994)
Y
g Soil 3 38.0 0 20 623 470 iR
E Invert {Tomlinson et al. [USEPA 1993} {USEPA 1993; (LSEPA 1593) (USEPA 1993, {Martin et al., (LUSEPA 1493
g ' 1994} Sample and Suter Sample and Suter | 1951 Saraple and
= 1994) 1904) Suter [994)
[=]
e Small o 60.0 160 U 0 0 R7.4
E Mammals {Tomlinson ¢t al. {USEPA 1993) {USEPA 1993; (LISEPA 1993) (LISEPA 1993 {Martin ot al.. (UUSEPA 1993)
5 1994) Sample and Suter Sample and Suter | 1351 Sumple and
= 1594) 19943 Suter 1994)
Martin State Airport Page 1 of 2 Ecological Risk Aszsessment




Tetra Tech, Inc.

Table MSA-24

TABLE MSA-24. CONTINUED,

Receptor
Exposure Factor Raccoon Mallard Duck Belted Kinglisher Great Blue Heron
Body Weight (kg) 594 11770 0.1480 2.2300
(Silva and Downing 1993) (Belirose 1980) {Dunning 1993) {Butler 1992)

Food Ingestion Rate 0.1000 0.0647 0.0168 01.3931
(kg/day) (Conover 1989} (aliomelric equation) (USEPA 1993) (allometric cquation)
Water Ingestion Rate 0.4521 0.0658 0.0164 0.t010
(L/day) (allometric equation) {allometric equation) {allometric equation) (allometric equalion)
Sediment [ngestion 0.0286 0.00133 0.1 (.00
Rate (kg/day) {allometric equation) {allometric equation} (alfometric equation) {atlometric equation)

Fish 7.0 1] 84.0 100
’ET {(USEPA 1993) {Palmer 1976) {USEPA 1993) (USEPA 1993; Quincy and Smith
3 1980}
™
@
2
= Aquatic 40.0 86.7 0 ]
:g Plants (USEPA 1993) (Palmer 1976) (USEPA 1993) {USEPA 1993; Quincy and Smith
3 1980
B
B
] Benthic 43.6 10.0 16.0 0
2 Invert. (USEPA 1993) {Palmer 1976} (USEPA 1993) {USEPA 1993 Quiney and Smith
g 1981H
.
=

Martin State Airport

Page 2 of 2
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Tetra Tech. Inc.

TABLE 23 STEP 3 ECOLOGICAL QUOTIENTS FOR SOIL INVERTEBRATES FOR COPCs AT

MARTIN STATE AIRPORT. MARYLAND

Table MSA-25

Surface Soil Texicity Ecological
neide Mean Reference Value Quotient (EQ,,,,)
Inorganics img/kg)
Anttmony 3 None NA
Bervilitm 1.19 None NA
Chromium 67.8 04 169.5
Copper 759 i 2
Hexavalent Chromium 4 None NA
Mercury 0.186 0.1 2
Sitver 1.51 None NA
Thallium 4.8 None NA
Zing 164.9 200 0.8243%
Pesticides (ugrkg)
Endosuitan | (068 None NA
Endosulfan I £.203 None NA
Endosulfan sulfate 0.203 Nane NA
Toxaphens 2 None NA
Semivolatile organics (ug/ke)
2 4-Dichiorophenot 231 None NA
2. 4-Dimethylphenol 23t None NA
2 A-Dinitrophenol 1155 None NA
2. 4-Dinizototuene 231 None NA
12.6-Drinitrotoluene 231 Mone NA
2-Chicronaphthatene 23] Noae - NA
2-Chicrophenol 231 None NA
2-Chloroethylvinyi ether 39 None NA
2-Methylnaphthalene 231 None NA
2-Methylphenot {o-Cresol} 231 None NA
2-Nitroaniling 1155 None hE
1.3-Dichlorobenzidine 231 None NA
3-Nitroanifine 1155 None MA
4.6-Dinitro-2-methyphenol 1155 None NA
4-Bromophenyl pheny! ether 231 Neone NA
4-Chiaro-3-methylphenol 461 None NA
4.Chlorpheny! phenyt ether 231 Nane NA
4-Methyiphenol (p-Cresol) 231 None NA
i4-Nitroanitine 1153 Naone NA
Acenaphthene 354 Nene NA
Acenaphthylene 231 Noune NA
Acrolein 983 None NA
Acrvlonitile 98.3 None MA
Anthracene i503.3 None NA
Benzo{a)anthracene 4859 None NA
Benzo{a)pyrene 436 None NA
Benzo{bHluoranthene 38y2 Mone NA
Benzo{g.h Iperyiene 2398 None NA
Benzofk)fluoranthene 3245 None NA
bis{2-Chioreethoxy jmethane 231 Nonc NA
ﬁbis{Z-Ch{umisopmpyl]ethcr 231 Nane NA
ihis(2-Chlarocthyljether 3 None NA
Bis{2-ethylbexyl) phthalate 1654 Nong NA
Benzyl butyl phthalate 231 None NA
Carbazole 1376 None NA
Chrysene 5004 None NA
Martin State Airport, Maryland Page 1 of 2
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Tetra Tech, Inc. Table MSA-Z5
Surface 5oil Toxicity Ecological
CcGPC Mean Reference Value Quotient {(EQ,,...}
Dibenzoia.hlanthracene 831 Nane NA
Dibenzoturan 231 None NA
Di-n-0¢ty1 phthalate 231 None NA
Fluoranthene 15880 None NA
Hexachiorobutadiene 861 None NA
Hexachlorpethane 231 Nene NA
Indenal1.2.3-cd)pyrene 2435 Nane NA
Isophorgne 231 Nang NA
Naphthalene 89.1 None NA
N-Nitroso-di-p-propylamine 231 None NA
Phenanthrene §152.2 None NA
Pyrene 6.9 None NA
Volatile Organics (ug/kg)
1.1-Dichloroetiene 18 None NA
t.1-Dichloropropene 39 None NA
1.2.3-Trichloropropane 39 None N4
1,2.4-Trimethylbenzene 3.9 None NA
1.2-Dibromo-3-chloropropand 3.5 Nane NA
1.2-Dichlorabenzene na None NA
1.3.5-Trimethylbenzene 19 Naue NA
1.3-Dichlorobenzene 8 None NA
1,3-Dichloropropane 39 None NA
2.2-Dichloropropane 3.9 None NA
2-Chlorololuene 3.9 None NA
2-Butancne (MEK) ] 69 Nona NA
2-Hexanone (MBEK) 393 None NA
4.Chiorotoluene 3.9 None NA
Acatone 86.3 None NA
Bromobenzenc 3.9 None NA
Bromomethane (methyl brom 6.9 None NA
Carbon disulfide 3.9 None NA
Chilorocthane 6.9 None NA
Chioramethane 12.6 None NA
cis-1,2-Dichioroethenc 422 None NA
Dibromochloromethane 3.9 None NA
Dibromomethane 36 None NA
Dichtorodiflucromethane 6.9 Nene NA
Isopropylbenzene {Cumene) 3.9 Nene NA
methyl-tert-butyl ether (MTBR 6.9 None NA
n-Butylhenzene 39 None NA
n-Propylbenzene 39 None NA
p-Isopropyitoluene 39 None NA
Sec-butytbenzene 3.9 None NA
tert-Butylbenzene 3.0 None NA
Trichloroethens 637.7 None NA
Trichiorofleoromethans 39 Nane NA
Vinyl acetate 39 None NA
Toxicity Reference Values from Efroymsen et al. 1997h
* Value for !,2-Dichlorcbenzene used for 1,3-Dichlorobenzenc
N/A = Not Available
Martin State Airport, Maryland Page 2 of 2° Ecolopical Risk Assessment




Tetra Tach. inc

TABLE 26 STEP 3 ECOLOGICAL QUOTIENTS FOR TERRESTRIAL PLANTS FOR COPCs AT
MARTIN STATE AIRPORT, MARYLAND

Surface Soil Toxiciny Ecological
COPC Mean Reference Vatue Quotient (EQ,....}
Inorganics (mg/kg)
Anumons 8 X NA
Chromium 67.8 1 67.8
Coppgr 739 100 (.759
Hexavatent Chromium 4 Nane NA
[ .ead 739 0 1.48
Mercur_\, U186 [ .62
Nicke] 326 30 0733
Selenium 83 I 8.5
Silver 091 i (453
Thallium 88 t B.Y
Zinc 1649 30 3298
Pesticides tug/kg)
Endosulfan | 0.068 Nane NA
rndosulfan [f 0.203 None NA
Endosulfan sulfate 0.203 None NA
Toxaphesne 2 None NA
Semivolatile arganics fug/kg}
2 4 8-Trichlorophenol 231 None NA
2 4-Dichlorophenel 231 Nonpe NA
? 4-Dimeihylphenol 231 None NA
2 4-Dinitrotoluene pEN None NA
2.6-Diniirotoluene 23t None NA
2-Chioronaphthaiene 231 None NA
>-Chioropheno! 231 None NA
2-Chioroethvlvinyl ether 9 None NA
2-Methyinaphthalene REN None NA
2-Methviphenol (o-Cresol) 251 None NA
2. Nitpoamling 1133 Neone NA
3.3-Dichlorobenzidine 231 None NA
3-Wiircaniline 1133 None NA
[4.6-Dinttro-2-methyphenol 1155 MNone NA
M-Bromopheny! phenvl ether 3 None NA
4-Chloro-3-methyipheno| 261 None NA
14-Chlorphenyl phenyl ether 231 None NA
[4-Methylpheno! ¢p-Cresol) 231 Nose NA
k- Nitroaniline 1135 None NA
Acenaphthylene 231 None NA
Acrelein 98.3 None NA
Acrvlonitrile 98.3 None NA
Anthracene 1503.3 None NA
Benzoia)anthracene 4859 None NA
Benzoialpyvrene 4326 None NA
Benzo(b)luoranthene 3812 None NA
Benzo(g.h.))perviene 2398 None Na
Renzo{k)fluoranthene 3245 Mone NA
[bis{ 2-Chloroethoxy jmethaae 23§ None NA
“bis{?-(‘hlomisopropyl)efher 231 None Na
]lbts{Z—Chlor@elhy!)elhcr 231 None NA
Bis(2-ethvihexy!) phthalate 1631 MNone NA
Benzyl butyl phthaiate 231 None NA
Carbazole 1376 Mone NA
Chirvsene 5004 None NA
Dibenzo{ah)anthracene 881 None NA

Martin State Airpor, Maryland

Page 1 of 2
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Tetra Fech. Inc. Table MSA2D

Surface Soil Toxicity Ecological
COPC Mean Reference Value Quotient (EQ,,,,.}
Dibenzofuran 231 None NA
[i-n-actvi phthalate 231 None NA
Fluoranthene 15880 None N4
Fluorene 3367 None NA
Hexachlorobutadiene 891 None NA
Hexachloroethane 23 Nong NA
lndenof .2 3-cdipvrene 2433 None NA
|sophorone 23] MNane A
INaphthalere £9.1 None N
IN-Ntiroso-di-n-propy lamine 231 None NA
Phenanthrene 41332 None NA
Pyrene 69 None NA
Volarile Organics (ug/kg)
1.1-Dichloroethene 39 None NA
1.1-Dichleropropene 3.9 Nonce NA
1.2.3-Trichloropropane 39 None NA
1.2.4-Trichlorobenzene iR None NA-
1.2 4-Trimethvibenzene 3.9 Mone NA
1.2-Dibromo-3-chlorepropang 39 None NA
1.2-Dichlorobenzene 718 None NA
1.3.3-Trimethvibenzene 3.9 None NA
1.3-Dichlarohenzene T8 None N
1.3-Dichloropropane 3.9 None NA
1.4-Dichlorohenzens 68.14 None NA
2.2-Dichloropropane 36 None NA
2-Chlorotoluene 39 None NA
2-Butanone (MEK) 69 MNone NA
2-Hexanone (MBK) 393 None NA
4-Chlorotoiuene 3¢ MNone NA
Acerone 86.3 None NA
Bromobenzene 36 None NA
Bromomethanc (methyvl bromid 6.9 None NA
Carbon disulfide ERY Nane NA
Chioroethane 6.9 None NA
Chioromethane 2.6 None NA
cis- 1.2-Dichloroethene 422 None NA
Dibromochtoromethane 3.9 None NA
Dibromomethane 39 None NA
Dichlorediflvoromethane 6.9 None NA
isopropyibenzene (Cumene) 3.9 None NA
methy-tert-butyl ether (MTBE 6.9 None NA
i[n-But_vlbenzenc 3.9 None NA
In-Prapylbenzene 3.9 None NA
p-Isopropyltoluene 3.9 None NA
}Scc-but}'!benzene 39 None NA
tert-Butvibenzene 3 None NA
Trichioroethene 637.7 None NA
[Trichlorofluoromethane 3s None NA
Vinv] acerate 39 Neone NA

Toxicity Reference Values from Efroymson ¢t ab. 1997a
* Value for 1.2-Dichiorebenzene used for 1.3-Dichlorcbenzene
N/A = Not Avatlahle

Martin State Airport. Marviand Page 2 of 2 Ecolopical Risk Assessment




Tetra Tech, Inc.

STEP 3 HAZARD QUOTIENT VALUES

TERRESTRIAL SPECIES

MARTIN STATE AIRPORT

Table 27

Vole Shrew American Robin Red fox Mourning Dove {\White-Footed MoyRed-Tailed Hawk
Ecological Contaminants NOAEL|LOAEL]| NOAEL]LOAEL]| NOAEL | LOAEL| NOAEL{ LOAEL| NOAEL| LOAEL] NOAEL} LOAEL| NOAEL | LOAEL
of Concern HQ, HQ, HQ, H1), HQ, HQ, HQ, HQ, HQ, H{, 1Q, HQ, 110, EQ,
Cadmium 0.06 0.01 0.83 008 -1 0.14 0.01 .00 0.00 0.08 (.0t 0.15 .01 0.08 0.00
Chromium 0.04 0.01 0.82 0.16 2.30 0.46 0.01 .00 2.23 0.43 0.13 .03 0.01 £4.00
Copper 0.01 0.01 0.08 0.06 (.06 0.04 .00 0.00 0.06 .04 0.0 (.01 0.00 0.00
iLead 0.02 6.00 0.36 0.04 0.65 0.13 .00 (.00 2.14 021 0.06 0.01 Q.00 0.00
IMercury 0.00 0.00 0.00 0.00 0.02 0.01 4.00 0.60 0.02 0.01 100 0.00 HEALY; (.04}
Selenium 0.71 0.43 2.68 1.65 0.78 0.23 0.03 0.02 (.82 (.24 0.55 0.34 .01 0.00
Zinc 0.01 0.0t 0.12 0.06 0.53 0.06 0.01 0.00 0.44 0.05 0.02 .01 .01 .00
Toxaphene 0.00 0.00 0.04 0.01 0.10 0.02 (.00 0.00 0.06 0.01 0.01 .00 (.00 (.00
4-Bromophenyl pheny! ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorpheny] phenyl ethec NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.01 0.00 0.17 0.03 0.02 0.00 0.01 (1.00 0.02 0.00 0.03 (1.0 (.00 (00
Benzo(a)pyrene 0.00 0.00 0.16 0.03 .02 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.00
Benzo{b)luoranthene 0.00 0.00 013 0.03 0.02 0.00 0.0] 0.00 0.02 0.00 0.02 0.00 0.00 0.00
Benzo(g,h,l)perylene 0.00 0.60 0.08 .02 0.0t 0.00 0.00 0.00 0.01 6.00 0.01 .00 (.00 (.00}
Benzolk Hluoranthene 0.00 0.00 0.1 0.02 0.0t 0.04 .01 0.00 0.1 0.60 0.02 400 0.00 [LXHY)
Chrysene .01 0.00 .20 0.04 0.02 0. .01 0.00 0.02 (.00 003 .01 0.00 (.00
Dibenzo{a,uanthracene 0.00 0.00 0.04 0.01 000 0.00 .00 (.00 (.00 0.00 0.0% .00 (00 (40
Fluoranthcne 0.00 0.00 0.00 0.00 .08 0.02 0.00 0.00 0.07 0.04 .00 0.00 .00 0.00
texachloroethane 0.00 0.00 0.00 0.00 NA NA 0.00 0.00 NA NA 0.0 .00 NA NA
Indeno{ 1.2,3-cdjpyrene 0.00 0.00 0.09 .02 i 0.00 0.00 0.00 0.01 .00 .01 0.00 .00 0.00
PPentacklorophenol 0.9 0.00 0.03 0.01 0.02 .01 0.00 (.00 0.01 .00 0.04 0.00 0400 |- 0.00
Pyrene .01 0.00 0.27 0.05 0.03 0.01 0.0t (.00 0.03 0.01 .04 .41 0.0 0.t}
] 0.00 0.00 0.00 (3,00 (.00 0.00 0.0 0.00) 0.00 0.00 0.430 AN} (G0 (.00
fo 000 | 000 | 000 § 000 { 000 | oo0 | 000 | 000 | 000 | 000 | oov | oo | poo | 000
Martin State Airport, Maryland 10f1 Ecological Risk Assessment




Tetrat Tech, Inc. Tabie MSA-28

TABLE 28 STEF 3 ECOLOGICAL QUOTIENTS FOR BENTHIC INVERTEBRATES FOR COPCs AT
MARTIN STATE AIRPORT. MARYLAND

Sedsment Toxicity Ecological
CoPC Mean Reference Value Quotient (EQ,..}
Inorsanics (mg/kg}
Beryvilivm 1.3 NA NA
Cadmium 102.75 1.2 §5.63
Chrontimm 20475 81 25.28
Copper S09 34 1.56
Lead 53.6 46.7 1.15
Mercury 0.114 (.15 0.76
Nickel 258 209 1.23
Setenium 8.8 1 8.80
Silver 093 i (.93
Thallium 8.7 NA NA
Zine 190.2 150 1.27
Pesticides (ugrkg)
Endosulfan | 0.105 None NA
Endosulfan 1 0.315 None NA
Endosulfan sulfae 0313 Nene ) . NA
Methoxyvehlor (1523 None NA
Toxaphene 3.13 None NA
Semivelatile organics (ug/kg)
? 4,5-TFrichlorophenol 3683 None NA
12.4,6-Trichlorophenol 3118 None NA
(2.4-Dicblorophenol 3117 None NA
[2.4-Dimethylphencl 3117 29 175
2.4-Dimitropheno} 1335 Nong NA
2, 4-Dinitrotoluene 3ng None NA
2.6-Dinitrotoluenc 3T MNone NA
2-Chioronaghthalene L7 None NA
2-Chlorophenol 3117 Nepe NA
2-Methymaphthalene 317 70 NA
[2-Methylphenel {o-Cresoi) 3117 63 493
[?-Nitroaniline 1335 None NA.
12-Nitrophesnol nLy None NA
3.3-Dichlorobenzidine 3t None NA
3-Nitroaniline ’ 1335 Nane NA
4,6-Dinitro-2-methyphenol 13242 None NA
{-Bromophenyl phenyl ether 3117 Nene NA
4-Chioro-3-methylphenot 533.3 None NA
i-Chiorphenyl pheny! ether 317 None NA
4-Nitraaniline 1335 None NA
4-Nitraphenol 1335 100 13.35
Acenapiithene 3.7 6 19.48
Acenaphthylene 362.5 44 8.24
Acrolein . 731.3 None NA
Acrylonitrile 7313 None NA
Anthracene 3117 £33 J.65
Benzo(a)anthracene 495 26} 1.96

Martin State Airport. Maryland TPape } of 3 Ecological Risk Assessment




Terra Tech. Inc. Table MSA2R

Sediment Toxicity Ecological
COPC Mean Reference Value Quotient {EQ,,...)
Benzo(a)pyrene 3283 430 1.23
Benzo(g.h.Dperviene 4617 670 07
Benzo(kifluoranthena 493 241) 246
bis{2-Chloreethoxy)methane 3117 None NA
bis(2-Chloroisopropyiiether 3107 None NA
bis(2-Chioroethybether 1078.3 None NA
Dis(2-ethvlhexyvl) phthalate 1078.3 1306 NA
Benzyl bury| phibalate 317 63 NA
Carbazole 311.7 MNone NA
Chrysene 5283 384 1.4
Dibenz(ahlanthracene 3T 63.4 4.92
Diethy! phthatate 34T 200 1.56
Dimethyi phthatate 3T 71 4.39
Fluoranthene 728.3 600 1.21
Fiuorene 37 19 16.41
Hexachlorobenzene 37 22 NA
Hexachlorobutadiene 201.6 1 NA
Hexachloroevicopentadiene 317 None NA
Hexachlorgethane 3187 None NA
Indenof 1.2.3-cd)pvrene 4783 600 0.8
Isophorone 3.7 Mone NA
Naphthalene 352.9 160 3.46
Nitrobenzene 311.7 None NA
N-Nitroso-di-n-propyiamine 3117 Nome NA
N-Nitrosodiphenylamine Jit7 28 11.13
Pentachlorophenol 1333 360 3N
Phenanthrene 545 240 217
Phenoi 31E7 420 .74
Pvrene 7285 &63 | 1.1
Volatile Organics (ugig)
1.1-Dichloroethene 253 MNone NA
1,1-Dichloropropene 233 None NA
1.2.3-Trichlorbenzene 253 an .63
i.2,3-Trichloropropane 153 None NA
1.2.4-Trichlorobenzene 160.2 40 1.m
1.2.4-Trimethylbenzene 23528 None NA
1.2-Dibromo-3-chloropropang 253 None NA
1.2-Dichlorobenzene 160.2 35 4.6
1.3.5-Trimethylbenzene 8753 None NA
1.3-Dichlorobenzene 16G.2 None NA
1,3-Dichloropropane 253 None NA
1. 4-Dichjorobenzene 160.2 Lo 146
2.2-Dichioropropane 23.3 None NA
2-Chlorotoluene 25.3 None NA
2-Butanene (MEK) 498 1 None NA
2-Hexancng (MBK)} 2539 None NA
3-Chlorotoluene 253 None NA
Acetone 350 None NA
Benzene 34 Nong NA

Martin State Airport, Maryland Page 2 of 3 Ecolopical Risk Assessment




Tetra Tech, Inc.

Table MSA-2R

Sediment Fexiciy Erological
corC Mean Reference Value Quotient (EQ,..))
Bromoebenzene 253 None NA
Bromomethane {methvi broni 497 None NA
Carbon disulfide 368 Nong NA
Chioroethane 457 Noae NA
[Chioromethane 49.7 None NA
cis-1.2-Dichiorocthens 3717 Nomne NA
Dibromochloremethane 233 None NA
Dibromomethane 233 None NA
Dichloredifluoromethane 49.9 None NA
Ethvibenzene 2507.4 16 25874
isopropyibenzene (Cumene) 183.7 None NA
Methylene Chloride 37.3 None NA
methy -iert-butyl ether (MTBE 497 None NA
n-Butvibenzens 272 None NA
n-Propyibenzene 340.7 None NA
p-Isopropyfioluene 272 None NA
Sec-butylbenzene 182.4 Nane NA
Stvrene (monomer) 253 None NA
tert-Butytbenzene 253 None NA
Toluene 383485 None NA
Trichloroethene 11558.2 41 281.91
Trichlorofleoromethane 253 Nene NA
Vinvl acetate 2353 Nong NA
Vinyt chioride 160.7 None NA
Xylenes. total 11386.8 40 28967

Toxteity Reference Values irom Efroymson et al, 1997a
* Value for 1.2-Dichlorobenzene used for 1.3-Dichiorobenzene

N/A = Not Available

Martin State Afrport, Marytand
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Tetra Tech, lnc,

TABLE 29 STEP 3 ECOLOGICAL QUOTIENTS FOR AQUATIC COMMUNITIES FOR COPCs AT

MARTIN STATE AIRPORT. MARYLAND

Table MSA-DG

Surface Water Toxieity Ecological
COPC Mean Reference Value Quatient (EQ,,...}
Inorganics (ug/L}
Total Cadmium 2.3 0.1 15
Total Copper 823 283 2.89
Total Lead 2.3 .54 4.63
Toual Silver 23 0.0a01 2500000
Dissolved Cadmium 25 0.1 28
Dissolved Copper 8.75 2.85 3.42
Dissolved Lead 2.5 {1.54 4.63
Dissolved Siiver 253 0.0001 25006.00
Dissolved Zine 425 37 1.15
Semivolatile organics (ug/l.)
2.6-Dinitrototuene 5 Mone NA
2-Methylnaphthalene 3 None NA
2-Nitroaniline 3 None NA
3.3"-Dichlorobenzidine 5 None NA
3, 4-Methviphenol 3 None NA
3-Nitroaniline 12.5 None NA
4, 6-Dinitro-2-methyphenol 12.5 23 5.43
4-Bromopheny! pheny! ether 3 i.3 133
4-Chiore-3-methylphens) 5 0.3 16.7 -
4-Chiorpheny] phenyl ether 5 Nong NA
4-Nitreaniime 5 None NA
Acetophernone 3 None NA
Anthracene 3 0.1 50.00
Benzo(a)pyrene 3 G014 15714
Benzo(b)luoranthene 3 MNone NA
Benzo(g.h,I)peryiene 3 None NA
Benzo{kYluoranthene 5 Nonz NA
bis(2-Chloroisopropytiether 5 None NA
Benzyl butyl phthatate 5 3 1.67
(Carbazole 3 None NA
Chrvsene 5 None NA
Dibenz{a.h}anthraceng 5 None NA
Digthy] phthalate 3 3 1.67
Dimethyl phthalate 3 3 1.67
Hexachliorobenzene 3 3.68 1.36
indeno(1,2.3-cd)pyrene 3 None NA
N-Nitroso-di-n-propylamine 5 None NA
Pyvrene 3 None NA
Volatile Organics (ug/L)
1.2 .3-Trichloroprapane 0.5 None NA
1.2 4-Trimethylbenzens 6.5 None NA
1.2-Dibrome-3-chleropropane 6.3 Naone NA
[.3.3-Trimethylbenzene 0.3 Nune NA
1.3-Dichloropropane Q.5 None NA
2-Chlorotoluene 0.5 None NA
4-Chiorotoluene 0.5 None NA
Bromobenzene 0.5 None NA
Chlorosthane 0.5 None NA
ﬂlsupmpylhenzenc {Cumene) 0.5 None NA

Martin State Airport
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Tetra Tech. inc. Table MXA-2Y

Surface Water Toxicity Ecologicat
COPC Mean Reference Value Quortient (EQ,,..}
methyi-tert-bunvl ether (MTBE 375 None NA
n-Butvibenzene 0.5 None NA
i-Propvibenzene 0.5 None NA
p-Isopropyvioluene 0.5 None NA
o xviene 1.5 None NA
Sec-buivlbenzene 0.5 None NA
Styrene {monomer) 0.5 None NA
tert-Butvlbenzene 0.3 wone NA
Vinv| acetate 0.5 None NA

Toxicity Reference Values from Efroymson et al. 1997z
N/A = Not Available

Martin State Airport Page 2 of 2 Ecological Risk Assessment




Tetra Yech, inc. Table 30
AQUATIC SPECIES
MEAN CONCENTRATION HAZARD QUOTIENT VALUES
MARTIN STATE AIRPORT

Raccoon Mailard Belted Kingfisher Great Biue Heroh
Ecoiogical Contaminants NOAEL | LOCAEL | NOAEL | LOAEL | NOAEL { LOAEL | NOAEL | LOAEL
of Coacern HQ, HQ, HQ, HQ; HQ, HQ, HQ, HQ,
Total Cadmium 111 0.02 0.02 0.00 0.12 0.01 0.78 .06
Dissolved Cadmivm 0.00 0.00 0.00 0.00 0.03 0.00 (.28 (.02
Total Chromium (.88 0.18 .13 0.03 0.54 0.1 362 g.72
Toral Copper 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.02
Dissolved Copper 0.00 0.00 0.00 (.00 0.00n {.00 0.03 0.02
Total Lead 0.01 0.00 0.00 .00 0.01 {1.00 G.06 041
Total Nickel 0.00 0.00 0.00 .00 0.00 (.60 0.02 0.0l
Total Selenium £.09 0.03 43,06 (.00 0.03 6.01 (.23 0.05
Total Zine 0.01 0.00 8.00 0.06 0.04 (.00 0,28 003
4-Chiorophenyi phenyl ether NA NA NA NA NA NA NA NA
Benzofajanthracene .60 0.00 0.00 04.60 0.01 0.00 0.07 .01
Benzo(bifluoranthens 0.00 0.00 0.00 .00 0.0t 0.00 0.07 0.01
Benzo(g.h.perviene 0.00 6.00 0.00 0.00 0.01 0.00 0.06 0.01
Benzo(kHluoranthene .00 .00 4,00 0.00 0.01 0.00 .07 £.01
Chrysene 0.00 0.00 G0 0.00 0.01 0.00 0.07 0.01
Dibenz(a.hanthracene 0.04 0.00 0.00 .00 3.01 1L.00 0.06 0.01
Fluorene 0.00 0.0¢ 0.00 000 3.03 0.0} 0.23 0.05
Hexachlorobenzene (.00 0.00 0.00 0.04 0.26 0.05 215 0.41
Hexachlorobutadiene 0.00 (.00 0.00 0.00 0.02 0.00 .20 0.04
Hexachlorocyclopentadiene 0.00 Q.00 NA NA NA NA NA NA
Hexachioroethane 0.00 (.00 NA NA NA NA NA NA
Indeno(1.2.3-cd)pyrene 0.00 0.00 0.00 .00 0.01 0.00 .07 0.0t
Pentachlorophenol (.00 0.00 0.00 0.00 1.0 04.00 0.07 0.04
Phenanthrene - (.00 .00 0.00 0.00 0.08 4.02 0.64 .13
Pyrene 0.00 .00 0.00 0.00 0.0} .00 007 0.01
1,1.1.2-Tewrachloroethane 0.00 .00 NA NA NA NA NA NA
£,1.2.2-Tetrachlorethane 0.00 0.00 NA NA CNA NA NA NA
0 (.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
0 0.00 0.00 0.00 £.00 0.00 0.00 0.00 0.00
i 0.00 0.00 0.00 .00 0.00 0.60 .00 0.00

Martin State Airport, Maryland 1 of 1 Ecological Risk Assessment




Tetra Tech, Inc.

TABLE MSA-3f SUMMARY OF ECOLOGICAL COPC REMAINING AFTER STEP 3 RISK ASSESSMENT

Table MSA-35

(issolved Cadmium

Total Chromium

Total Copper

Dissolved Copper

Hexas alent Chromiom

Chentical Sturface Soil Surfoce Water Sediment
:
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Inorganics
Total Aniunony
Twtal Beryllivm
Untal Cadmium

Tatal E.ead

Dissotved Lead

Total Mercury

Tolal Nickel

Tolal Selenium

Fotal Silver

Dissolved Silver

Total Thallium

"Total Zinc

DHasolved Zine

>

Pesticides

Endasulfan L

Endosulfon [l

Endasul fan sutfate

hiethaxychior

Taxaphene

Semivolatile Organics

EEES R P

2.4, 3-Trichlorophenol

2,4 6-Trichloropheno)

2.4-Dichtorophenot

2,4-Dimcthy Iphenol

2.4-Dinitrophenal

2.4-Dinitrotoluene

2.6-Dinivotaluzne

2-Chloronaphthalene

2-Chlotophenol

2-Chlaroethyt vinyl ether

2-b1sthylnapthalene
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TewWa Tech, Inc Table MSA-J
TABLE MSA-31 SUMMARY OF ECOLOGICAL COPC REMAINING AFTER STEP 3 RISK ASSESSMENT

Chemical Surface Soit Surface Water Sedinent

Vnvertebrates &
Planits
Vale
S hrew
PWhire- Footed Mouse,
|[Red Fox
lAmerican Robin
Mourning Dove
Red-Tailed Hawk
Water Column
Communities
|Raccoan
M allard
Great Blue Heron
\Belted Kingfisher
M atlard
Great Blue Heron
|Beited Kingfisher

2-Nirroaniine X

»

2-Mitrophenol

1 - Dichlorobenzidine X
3,4-Methylphenot

1-Nitreaniline E X i

x | | |Benthic Inverts,
[Raccoon

4 6-Dinitra-2-methyiphenol

4-Bromophenyl-phenylether

4-Choro-3-methylphenol X

EREAB A E RS Y
AR AP S LY

4-Chloropheny!-phenylether

e

1-Methyiphenol (p-Cresal)

4-Mitroaniling

4-Nivophenn!

Acenaphithene

BTt
A tE

Acenaphthylens

Acetophenone X

Aciolein

x A

Acrylonittile

Amhracene

>
>

Benzolalanthracens

x| el fx
>

Henzef{ajpyrens

1B enzo(b}tuoranthens

Benzofig,h])perylene

EAES R E4 Y
SRR b4
x

Denzoik Huoranthens

big 2-Chioroethoxyimethane

bist2-Chloroizopropytjether

E

bigi 2-Chtoracthyl ether

bis{2-ethyThexyliphihalate

Renzyt budyl phihalnte

Carbazole

Chrysene

Il I P b g |2 e

A I ER PR R R LT )
EAE A

IXhenznta hanthracene

Dibenzofuran
Diethyl phthalate
smethyt phthalate
Di-n-ottyl phihalate

“

>Ex
2R

P
P

Fluoranthene

>

Fiuorene X
[Hexachlorobenzene X X X X x x
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Tetra Tech, inc, Table MSA.31
TABLE MSA-3T SUMMARY OF ECOLOGICAL COPC REMAINING AFTER STEP 3 RISK ASSESSMENT

Chemical Surface Soil Surface Water Sediment

White-Footed Mouse

Unvertebrates &
[Plants

|Red Fox
Lirmerican Robin
[Mourning Dove
[Red-Tailed Hawk
Water Column
(Communities
[Raccaon

Mallard

Great Biie Heron
Belted Kingfisher
|Belted Kingfishter

JVafe
IS):rew

w Voreat Blue Heron

| izxachlorobutadiens X

Hexachlorocyelopentadiens

tHexachloroethane X
[ndenoi 1,2,3-c.djpyrene X X X X
Isophorone x

x | x | = [Benthic inverts.
tiRaccaon
W aifard

Maphthatene

Nirobenzene

IN-N#trosa-di-n-propylamine b . X

M-Nittosodiphenylamine

Pentaghitorphenol

S e | e

PHenanthrene
Phenol

Pyrend X
Volntile Organics

Edid bl

>

1,¢,1.2-Tetrachloroethane

1.4,2.2-Fetrachlorogthane

1,{-Dichiorgethens X

1 1-Dichtorogropens hY
1.2, 3-Tochiorobheazene
t,2 3-Trichlorapropane X X
1.2.4-Trichiorobenzene

»

5.2 & Trimethyibenzene X X

1, 2-Inbramo--chloropropane X X

1 2-Michlorobenzens

+.3,5-Frimethylbenzene X x

1.3-Dichloyshenzens

1.3-Thchlerepropane

-
=

+,4.-Dichlorobenzens

2. 2-Dichloropropane

2-Chlontoluene
2-Butanone (MEK Y
2-Hexanone (AIEK)

1.Chissotoluene

P PR B B

Acelone

Bznzens

Bromobenzene

»
»

|Bromomethane {meihy| bromide} X
Carbon Disulfide X

PR EERE S AERE A AL RE S 40 S SR W S EA e E
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Telra Tech, Inc.

TARLE MSA-31 SUMMARY OF ECOLOGICAL COPC REMAIN

7 AFTER STEP 3 RISK ASSESSMENT

Table MSA-31

Vinyl seeinte

Vinyl chioride

Xylenes, wial

X - COPC remaining after Step z
x - COPC remaining after Step 2 (only COPC because.1/2 RL greater than SRV or Np SRV availabie)

Hartin State Aipont

Not Measured or not a COPC in this media.
B No Toxicological Data Avallable

4of4

Chemical Snurface Soil Surfuce Water Sediment
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Chlorocthane x X X
Chloromicthane A
cise1 2-Dichlioethene X
Thbromochlorometians X x
Oibcomotnethane X X
LirchlorodiNusiamethane X X
Ethylbenzene X
tsopropy Ibenzene {Cumene) X X X
M ethylene Chitoride X
[nretiryl-tert-hutyl-ciher (MTRE) X X X
n-Hutyihenzene x x X
n-Propylbenzene X X X
p-Isoptapylbenzene X X X
o xylene x
Sec-Butytbenzene X x X
Styrene (monomer) X X
terl-Bulylhenzene X X X
{aluene X
| Tsiehtorocihens X X
T tichiorallueromethane 5 X
X
x
b
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Tetra Tech, Inc.

Table MSA-32

TABLE 32 ECOLOGICAL RISK ASSESSMENT SUMMARY

Assessment Endpoint

Measurement Endpoint

Result

Ecological health of terrestrial plant
communities

Evaluation of soil chemistry with respect
to vegetation screening vaiues

Mean 11Qs for 13 metals, 4 pesticides. 50 semi-volatile organic compounds.
and 32 valatile organic compounds were > | or lacked a FRV. indicating
poteantial for risk to terrestrial plants.

Ecological health of terrestrial
invertebrate communities

Evaluation of soil chemistry with respect
to soil invertebrate screening values

Mean HOs for 13 metals, 4 pesticides, 30 semi-volatile organic compounds.
and 32 volatile organic compounds were ™ 1 or facked a TRV, indicating,
potential for risk to lerrestrial invertebrate communities.

Long-term health and reproductive
capacity of omnivorous avian species
(Mourming dove)

Evaluation of dose in prey based on
surface soils data and dictary exposure
models

NOAEL HQs based on the mean concentrations were below 1.0 for all COPCs
except chromium and lead.

LOALL HQs for chromium and lead were bejow 1.4 therefore risks to
populations of the Mourning Dove from these COPI’Cs are acceptable as no
adverse effects are expected.

Long term health and reproductive
capacity of invertivorous avian species
{American robin)

Evaluation of dose in prey based on
surface soils data and dietary exposure
maodels

NOAREL HQs based on the mean concentrations were below 1.4 for all COPCs
except chromium,

LOAEL HOQs hased on the mean concentration were below 1.0 for chromium
and an accepiable risk to poputations of the American rohin from chromium
exists.

Long-term health and reproductive
capacily of carnivorous avian species
(Red-tailed hawk)

Evaluation of dose in prey based on
surface soils data and dietary exposure
models

NOAEIL HOs hased on the mean concentrations were below 1.4} for all COPCs,

Long-term health and repreduoctive
capacity of small herbivorous mamimalian
species (Meadow vole)

livaluation of dose 1o prey based on
surface soits data and dietary exposure
maodels

NOAEL HOs based on lhe mean concentrations were below 14} for it COPCs.

Long-term health and reproductive
capacity of small carnivorous mammalian
species (Short tailed shrew)

Iivaluation of dose in prey based on
surface soils data and dietary exposure
maodels

With the exception of selenium; NOAEL TQs based on niean concentrations
were helow 1.0 indicating acceptable risk.

LOAEL HQs based on the mean concentration were below 1.0 for sclentum
and an acceptable risk to populations of the short-tailed shrew from seleniwm
£Xists,

Long-term health and reproductive
capacity of herbivorous mammalian
species { White-footed mouse}

Evatuation of dose in prey based on
surface soils data and dietary cxposure
models

The NOAEL HQ for all COPCs were below 1.0 indicating acceptable risk.

Long-term health and reproductive
capacity of large omnivorous mammalian
species {Red fox)

Evaluation of dose in prey hased on
surface and sub-surface soils data and
dietary exposure models

NOAEL HQs based op the mean concenirations were below 10 for gl COPCS,

Martin State Airport, Maryland
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Tetra Tech, Inc.

Table MSA-32

TABLE MSA-32 {continued)

Assessment Endpoint Measurement Endpoint Result
Ecological health of aguatic water column | Evaluation of surface water chemistry s Mean 195 for 4 metals(both totat atd dissolved) and 1 metal (just dissolved. 28
communitics with respect to water quality criteria senti-volatile organic compounds. and 19 volatile organic compounds were > .
or lacked a IRV, indicaling risk to ayuatic water column copununitics,
Ecological health of benthic mnvertebrate Fvaluation of sediment chemistry with e Mean HQs for & metals, 4 pesticides, 533 seini-veolatile organic compounds, and
communitics respect to sediment screening values 43 volatile orpanic compounds were > 1 or lacked a TRV, indicating risk to
‘ benthic invertebrate communitics.
Long-teem health and reproductive Evaluation of dose in prey based on e The NOAEL T} for all COPCs was below 140 indicating acceptable risk.
capacily of omnivorous aqualic avian surface water and sediment data and
species (Mallard duck} dietary exposure models
Long-term healith and reproductive [valuation of dose in prey based on »  The NOAEL HOQ for all COPCs. except mereary. were below 1.0 indicating
capacily of picivorous aguatic avian surface water and sediment data and acceptable risk.
species (Belted kingfisher) dietary exposure models »  The LOAEL HQ for mercury was greater than 1O indicating possible risk to
o " the belted kingfisher. "
Long-tcrm health and reproductive Evaluation of dose in preythased on e The NOAEL 11Q for ail COPCs éxcept. chromiwm, mercury, and
capacity of picivorous aquatic avian surface water and sediment data and hexachlorobenzene, were less than 1.0 indicating acceptable risk.
species (Great hlue heron) diciary exposure models
s  LOAEL HQs for chromium and hexachlorobenzene were fess than 1.0
indicating acceptable risk as no adverse cffects arc expected.
o LOAEL HQ for mercury was greater than 1.0 indicating pessible risk to the
great blue heron.
Long-term health and reproductive Evaluation of dose in prey based on »  The NOAEL HQ for all COPCs was helow 1.0 indicating accepinble risk.
capacity of omnivorous aquatic surface water and sediment data and
mammalian species {Raccoon) dietary exposure models
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