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SECTION 1 

INTRODUCTION 

This report presents the purpose, methods, and results of Step I, Step 2, and an initial Step 3 

Ecological Risk Assessment (ERA) for the southeast portion of Martin State Airport (MSA). Step I 

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) built into the U.S. Environmental Protection Agency (EPA) ERA Process 

(EPA 1997), 

1.1 OBJECTIVES 

The approach used in the Step I and 2 risk screening was discnssed in the Final Technical 

Memorandum 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, 
including: 

. Ecological Risk Assessment Guidance for Supelfimd: Process for Designing and 

Conducting Ecological Risk Assessments (EPA 1997) 

. Guidelinesfor Ecological Risk Assessment (EPA 1998) 

. Issuance of Final Guidance: Ecological Risk Assessment and Risk Management 
Principles for Supelfund 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 to assess potential risks to the 

environment. This approach allows the Maryland Department of Environment (MDE) to make 

informed decisions regarding environmental protection and regulatory 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 sites 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 ofthree 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 orto go to Step 3. 

The screening level assessment approach corresponds to Steps I and 2 in Figure]. Additionally, this 

risk assessment documents a more refined food web assessment for terrestrial and aquatic receptors 

at the MSA Site, as the initial steps for Step 3 as shown in Figure I. 
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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 tor thc 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 questions, 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 signitìcance of the results is evaluated during risk characterization step. 

Details ofthe problem formulation are discussed in the Teeh 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 25, 2003 was also used to gather additional, peltinent infonnation for this ERA. 

Plant species at MSA can be divided into tour distinct habitats including field habitat, forest stand, 

wetland-pond margin and riparian forest. Field habitat consists of open areas with no canopy or 
woody plants. All of the Taxiway Tango area consists of open short grass fields between the 

runways and directly adjacent to the runway area. Forest stands consisting of habitat with large 

canopy trees and a sparse layer of herbaceous understory, make up the majority of habitat 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 styraciflua) as 

the dominant canopy species. Other species observed include tulip poplar (Liriodendron tulipifera), 

black cherry (Prunus sylvatica), and red maple (Acer ruhrum). The understory of the forest stand 

consists of several smaller trees such as flowering dogwood (Cornus florida). American holly (flex 

opaca), ironwood (Carpinus caroliniana) and various herbaceous species. Riparian forest differs 

from the other torest stands by having a dominance of black cherry trees with some pines, dogwood, 

and staghorn sumac. Most of the trees are younger than those in the more upland forest habitat with 
thicker understory vegetation. This habitat is present in the southeastern 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 surrounded by urban and commercial land uses and 

has several boat docks located 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, squirrcls, 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 ofthe ponds during our site visit and it is likely that 

amphibians such as ìrogs are present as well. Reptiles likely to occur at this site include snakes (i.e. 

black snakes). 

2.2 RECEPTORS OF CONCERN 

Ecological ROCs are species or guilds of species that are important to the ecology ofthe 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 inìormation 

. Societal Importance - species merits public attention 
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The following sections summarize the ROCs selected for this ERA and tbe rationale for selecting 

them. 

2.2.1 Threatened or Endangered Species 

Current information suggests that threatened or endangered species do not occur at this site and so 

are not applicable to tbis ERA (personal communication with MDNR, 2004). 

2.2.2 Non-Threatened or Endangered Species 

Terrestrial vegetation is an ecological receptor at the MSA Site because of its critical role as the 

primary producer tor the site. As indicated in the Technical Memorandum, several plant species 

occur on the site that could provide food for berbivores 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 higher trophic levels (birds, mammals). Because of their close association with 

soil (and any contan1inants 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 ofthe 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 

feeding birds in the area. 

Numerous small and medium sized mammals may use the MSA Site as habitat. The MSA Site 

represents good habitat tor 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 thc east ofthc sitc as well as the two ponds. 

Receptors of concern identified as representative of this type of environment included the raccoon 

(representative of omnivorous 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. It contains a 

description 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 copes in these media do not have 

advèrse effects on survival, growth. and reproduction. 

2. Protection of benthic organisms that live in the sediment in the ponds and Creek 
adjacent to 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 unacceptable 

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 fìJod items and sediment does not have unacceptable adverse 
impacts on survival, gro\\1h, 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, gro\vth, and reproduction. 

6. Protection of birds, represented by the invertivore/omnivore American robin, the 

herbivorous morning dove, and the carnivorous red-tailed hawk. by determining that 

ingestion ofCOPCs in food items and soil does not have unacceptable adverse impacts 

on survival, 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 carnivore, 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 are 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 endpoiuts. 

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 dra",ing inferences regarding the protection of aquatic organisms that live in 

the water column. Two surfàce 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 organic 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. 

· 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 organisms 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 sanTples 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. 
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. Media Chemistry for Soil-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 to evaluate risks due to the soil pathway, Soil 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 

COPCSCREEN 

Soil, 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 available data for this Creek were more than 7 years old. Two surface water sanlples 

were collected within 50 feet of the MSA shoreline as indicated in Figure 3. These locations were 

selected based on extensive groundwater sampling and modeling which indicated the direction of the 

plume to the Creek. Sediment samples 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 offield 

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 analyte 

concentrations below detectable levels for statistical purposes. 

The screening process that identifies COPCs is environmentally conservative so as not to eliminate 

anaJytes 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 (TRVs) for surface soils are limited. 

While many sources have identified "safe" soil contaminant levels from a human health perspective, 

only a few have developed soil TRV s with protection of ecological receptors as a goal. These 

sources include: 

. 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 Efroymson et aJ. (1997a, 1997b), MHSPE (1994), and 

USEPA (2000a). 

TRV s are most widely available for terrestrial plants and soit invertebrates (earthworms). Soil TRV s 

used in this study are summarized in Table 3. 
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Eleven metals (beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, 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 "''lIS 

greater 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 TR V s for 

freshwater include: 

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

. Maryland Water Quality Standards/Criteria. 

. USEPA Ecotox Thresholds (USEPA 1996). 

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

. USEPA Region 4 screening values (USEPA 1 999b). 

. 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 kno','.'l1 to bioaccumulate in aquatic food webs, TRV s were based on the 

final chronic value (rather than the final residue value) as per USEPA (I 996b) and Suter and Tsao 

(1996). The use 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 identified 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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3.3 SEDIMENT COPC IDENTIFICATION 

Sources of sediment TR V s include: 

. USEPA Region 3 BTAG screening levels (USEPA 1995). However. these values are 

primarily Effects Range-Low (ER-L) values (Long and Morgan 1990; Long et al. 1995) 

and Apparent Effects Thresholds (AETs) from various literature sources. ER-L values 

were derived for marine and estuarine systems, but surface waters on and near the airpOli 

are freshwater. These values have often been used to assess freshwater systems, but only 

in the absence of appropriate freshwater screening levels. Ccrtain AET values may have 

been derived from freshwater studies, but because the AET represents the sediment 

contaminant concentration above which statistically significant biological effects are 

expected to occur, they may be overprotective. 

. USEP A Region 4 screening values (USEP A 1999b). 

. Ontario freshwater sediment screening gtúdelines (Persaud et aJ, 1993). 

. USEPA Ecotox Thresholds (USEPA 1996). 

· Sediment vaJues 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, 1999]). 

These TRV s arc 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 sununarÌzed 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. In addition, two metals, 30 

SVOCs, live pesticides, and 53 VOCs were retained as COPCs based on the absence of screening 

values. One metal, fifteen SVOCs, and six VOCs were identilied as COPCs because one-half the 

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

A summary of ecological COPCs for all matrices identified at the MSA Site at the end of Step I 

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 bioaecumulative are examined in upper trophic level receptor food 

webs where indirect contact (dietary exposure) is 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 invertebrates. 

4.1 DIRECT EXPOSURE OF PLANTS AND INVERTEBRATES TO SURF ACE 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- 

bioaecumulative COPCs, maximunl 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 I No Effect Level for Plants 

Similarly, 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 soil concentration to threshold 

levels and assuming 100% bioavailability of COPCs. 

EQ = Maximum Soil Concentration I 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 

Thc relevant pathway for terrestrial mammalian and avian ROCs is chronic exposure to surtàce 

soil contaminants via dietary uptake. The ROCs occupy different feeding guilds. but have diets 

that contain potential vectors for site-related soil contaminants. For this stcp of the ERA. a given 

mammal or bird is assumed to ingest only the most contaminated food item in its diet. Incidental 

soil ingcstion was also included in this assessment. This step assumes that the concentration of 
each COPC present in dietary items is presented in dietary items on a dry-wcight basis, but 

consumption is estimated by use of wet-weight concentrations, which conservatively estimatc 

dietary doses. 

No site-specific vegetation, invertebrate, or mammal concentrations of COPCs were available. 

Thereforc, for thosc contaminants that bioaccumulate, a maximum bioaccumulation factor (BAF) 

or bioconcentration factor (BCF) (animal or plant, respectively) was applied to the maximum soil 

concentration to detennine dietary exposures to a given ROC. 

The BAF is used as follows: 

[X]earthwonn = [X]soil x BAF 

where: 

[XL'rthw"m, = the concentration of chemical X in earthworm (dry weight), 

BAF = the bioaccumulation factor, 

and [XLoil = the concentration of chemical X in soil (dry weight). 

The BCF is used as follows: 

[X]plant = [X]so;1 x BCF 

where: 

[X]p'"'' = the concentration of chemical X in plant (dry weight). 

BCF = the bioconcentration factor, 

and [Xl'il = the concentration of chemical X in soil (dry weight). 

Terrestrial BAFs/BCFs are summarized in Table 10. 

Dietary exposures tor 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 TRY. The daily 

dose for a given receptor to a given COPC is given by multiplying the food ingestion rate by the 

most contaminated food item. 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. 

4.2.2 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 in Table 

11. In the absence of aquatic invertebrate BAFs, a BAF = 1.0 was used. 

Fish BAFs were used to estimate the concentration ofCOPCs in sediment that is transferred to fish 

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

[X]fish = [xlscdiment x BAFsediment 

where: 

[X]fi"' = the concentration of chemical X in fish, 

[X]"""""' = the concentration of chemical X in the sediment, 

BAF = the bioaccumulation factor. 

The bioconcentration factor (BCF) is used to approximate the chemical concentratious found in prey 

items (fish) living in water at certain chemical concentration. The equation used to estimate this 

conccntration is: 

[X]fish = [x ]surface water 
X BCFsurface water 

where: 

[X]fi'" = the concentration of chemical X in fish (wet weight), 

BCF = the bíoaccumulation factor, 

and [X)"",,,, ,~,,, 
= 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 smaller 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 food 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 

bioaccumulative contaminants (organic compounds, especially) are fairly hydrophobic (insoluble in 

water) and are only present in low concentrations in water. For many of these contaminants, the 

food chain pathway (sediments -plants and macroinvcrtebrates - fish - birds and mammals) is the 

major route by which they occur in receptors. 

4,2,3 Terrestrial and Aquatic Upper Trophic Level Dosage 

The total dose to upper trophic level organisms is: 

DOSetotal = Dosefood + DOSCsoiJ/sediment + Dosewater 

where: 

Dosetota' ;:::: Total daily dose of COPC received by receptor; mg COPC/kg-body 

w1.!day 

Daily dose of COPC received by receptor; mg COPC/kg-body 

wt.!day from most contaminated food item 

Daily dose of CO PC received by receptor; mg CO PC/kg-body 

wt.lday from incidentally ingested soil/sediment 

Daily dose of COPC received received by receptor; mg COPCIL/day 

from ingestion of water 

DOSCf()()d 

DosewiVsediment = 

Dosewaler 

The total dose from food is given by: 

Dosetood ~ Frx U x Cr 

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

U Habitat usage faetor (fraction of habitat range represented by site) for 

receptor; asswned to be 1.0 for this food web 

C,. Concentration of CO PC in food; calculated using the maximum dose as 

determined in each contaminated food item (mg COPC/kg food) 

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

Dosesoilfsedirrent = F s 
x lJ X Cs 

where: 

F, Total daily incidental soil/sediment feeding rate in kg sailor sediment/ kg- 

body weight of ROC/day (wet basis) 

Habitat usage factor (fraction of habitat range represented by site) for 

receptor; assumed to be 1.0 for this food web 

Concentration of cope in soil/sediment; mg COPC/kg soil/sediment (dry 

basis) 

U 

C, 

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

Fs = Fr x Fsoi!lscdirrent 

where: 

F, 

Ff 

Total daily incidental soil/sediment feeding rate in kg soil/day (wet basis) 

Total daily feeding rate in kg food/day (wet basis) 

Fraction incidental soil/sediment ingestion as a proportion offood 
ingestion rate 

Fsoilfsedilllellt 

Lastly, the total dose from water is given by: 

Dosewatcr= F,v x U x Cw 

when: 

Fw = Total daily water ingestion rate in water/kg body weight of ROC/day 
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U = Habitat Usage Factor (fraction of habitat range represented by site) for 

receptor; assumed to be 1.0 for this food web. 

Fw Concentration of COPC in water; mg COPC/L waler. 

Information necessary for this calculation includes: organism body weight (BW), food ingestion rate 

(Ff), fraction incidental soil/sediment ingestion as a proportion offood ingestion rate (F"ill",ji"'<"')' and 

analyte concentrations of ingested materials. Ingested media include both abiotic (soil) and biotic 

(food item) materials. Information specifically relevant to the ecology of thc ROC (i.e" 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. 

4.3 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 etlect on survival and growth. Maximum sediment and surtàce water 

concentrations were compared to sediment and surface water toxicity reference values. 1t was 

assumed that the COPCs are lOO% 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 Surface WaleI' Concentration / Sediment or Surface 

Water Toxicity Reference Value 

4.4 INDIRECT EXPOSURE OF MAMMALS AND BIRDS TO SEDIMENT AND 

SURFACE WATER 

The relevant pathway through which marrunalian 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 aquatic risk assessment assmned that 

all ROCs consumed only the most contaminated food item. Incidental sediment and surface water 

ingestion also was included in this tL~Sessment. 

In Step 2, bioaccumulative COPC concentrations in food organisms were calculated as the maxinmm 

sediment or surtàce water concentration multiplied by the maximmn BAF/BCF for sediment and 

surface water. Similar to soil exposure values, all dietary concentrations are presented on a dry- 

weight basis, 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-norrnalized daily dose TRV. The daily 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 

total 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. 

Infonnation 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). 

4.5 TOXICITY ASSESSMENT 

Lower trophic level receptor species were evaluated based on those taxonomic groupings for which 

media-specific TRVs have been developed. As such, specific species of aquatic biota (e.g., fish and 

macroinvetiebrates) were not chosen as receptor spccies becausc of the limited infòrmation available 

for specific species and because aquatic biota are dealt with on a community level via a comparison 

to surface water and sediment TRVs. 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 fòod webs) to chemicals present in surface soil, surtace 

water, and/or sediment were determined by estimating the chemical concentrations in the most 

contaminated dietary component fòr each receptor as described in the previous section. Incidental 

ingestion of soil or sediment, and ingestion of drinking water, was included 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 calculation, the exposure concentrations (abiotic 

media) or exposure doses (upper trophic level receptor species) are compared with the 

corresponding TRV s 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 evaluated 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 using 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. 

USEP A (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 results. 

Sample et a!. (1996) was used as the primary source for NOAEL and LOAEL TRVs for mammals 

and birds. When analytelreceptor combinations were not located in Sample et a!. (1996), other 

scientific literature (i.e., ATSDR 1990, I 993a, 1993b, 1993c, 1994a, I 994b, 1995, 1996, 1997, 1998, 
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1999, Coulston and Kolbye 1994, USEPA 1995b, Eisler 1996,1989, USEPA I 999c, Blus 1996, Hill 

et a!. 1975, Wiemeyer 1996, TERRETOX 2002, Rigdon and Neal, 1963) were used to select 

alternative toxicity values. 

COPCs that had HQs ofNA (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 til1certainty in Step 2 and carried forward to Step 3 of the ERA process. 

For Step 2, the potential hazards were characterized through comparisons of exposure (i.e., 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 ofthe calculated EQ's to the terrestrial plant receptors, based 

on surface soil COPC concentrations, are presented in Table 16. 

4.7 TERRESTRIAL RECEPTOR RISK CHARACTERIZA nON RESULTS 

4.7.1 Avian Terrestrial Species 

The risks trom 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 HQN (Hazard Quotient based on no effect levels) values (> 10.0) were observed 

for chromium, lead, and zinc, while cadmium, copper, mercury, and selenium HQNS were < 10.0. 

Only two organic compounds, fluoranthene and pyrene, resulted in HQN'S > 1.0 (1.90 and 1.34, 

respectively). 4-Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, and hexachloroethane 

were retained as COPCs in Step 2 because of the lack ofNOAELs 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, selenimu, and zinc). A pesticide, Toxaphene, 

and six semivolatile organic compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b )i1uoranthene, 

chrysane, fJuoranthene, and pyrene) also pose a risk as evidenced by HQNs > 1.0. Three SVOCs, 4- 

Bromophenyl-phenylether, 4-Chlorophenyl-phenylether, and hexachloroethane, were moved to Step 

3 due to the lack ofNOAELs for the American robin. 

Red-tailed bawk 

Four inorganic COPCs were determined to be a potential risk to the red-tailed hawk through dietary 

exposure (cadmium, chromium, 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 to mammalian species were characterized through comparisons of exposure 

concentrations to the NOAEL TRVs, listed in Table 13. The risks to telTestrial mammals including 

the short-tailed shrew, meadow vole, red fox, and white-footed mouse are presented in Appendix A 

and summarized in Table 17. 

Short-tailed Shrew 

Six inorganic COPC were determined to pose potential risks to the shrew through dietary exposure 

(cadmium, chromium, copper, lead, selenium, and zinc), as well as seven SVOCs including: 

benzo( a)anthracene, benzo( a)phyrenc, benzo(b )fJuoranthane, benzo(k)fJuoranthene, cluysene, 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 ofNOAELs for the short-tailed shrew. 

Meadow Vole 

Six inorganic COPCs werc determined to pose potential risks to the vole through dietary exposure 

(cadmium, chromium, copper, lead, selenium, 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 evidenced by HQN'S exceeding l.O. The SVOCs, 4-Bromophcnyl-phenylether and 4- 

Chlorophenyl-phenylether, were moved to Step 3 due to the lack ofNOAELs for the meadow vole. 

Red Fox 

Six inorganic COPC were determined to pose potential risks to the red fox through dietary exposure 

(cadmiwn, chromium, copper, lead, selenium, and zinc). Eight SVOC's benzo(alanthracene, 

benzo( a )pyrene, benzo(b )fluoranthene, benzo(g,h,i)perylene, benzo(k)t1uoranthene. chrysene. 

indeno(l,2.3-cd)pyrene, and pyrene also pose potential risks to the red fox as evidenced by HQNs 

exceeding 1.0. Due to lack of NOAEL values, 4-bromophenyl-phenylether and 4-chlorophenyl- 

phenyl ether were retained in Step 2. 

White-footed mouse 

Six metals (cadmium, chromium, copper, lead, selenium, and zinc) were determined to pose a 

potential risk. Additionally, mne SVOCs (benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)t1 uoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo( a,h )anthracene, 

indeno(J ,2,3-cd)perylene, and pyrene) were calculated to be present at concentrations that could pose 

risks to the white-footed mouse. As with the other tenestrial mammal receptors. NOAEL values 

were not available for 4-bromophenyl-phenylether or 4-chlorophenyl-phenylether, therefore these 

COPCs were retained in Step 2. 

4.8 STEP 2 AQUATIC RECEPTOR RISK CHARACTERIZA nON RESULTS 

Summaries of the direct exposure risks to benthic invetiebrates and aquatic eonununities 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 lúgh enough concentrations in the sediment to have EQm" 

values in excess of ] .0. In addition, EQ.." values could not be calculated for two metals, five 

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

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

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

excess of l.O were calculated for nine semivolatile compounds. There were 19 semi volatile 

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

summarized in Table 20. 

4.8.1 Avian Aquatic Species 

Mallard 

Seven inorganic COPCs pose a potential risk to the mallard due to HQs in excess of 1.0, (cadmium, 

chromium. copper, lead, mercury, selenium, and zinc). 4-Bromophenyl-phenylether, 4- 
Chlorophenyl-phenylether, hexachloroethane, hexacWorocyclopentadiene, 1,1, I ,2-tetrachloroethene, 

and 1,1 ,2,2-tetrachloroethene were also moved to Step 3 due to the lack ofNOAELs for the malhrrd. 

Belted Kingfisher 

Seven inorganics (total and dissolved cadmium, total chromium, total mercury, total selenium, alld 

total and dissolved zinc), alld thirteen SVOC were calculated as having a potential risk to the belted 

kingfisher as evidenced by HQNS > 1.0. Four SVOCs (4-Bromophenyl-phenylether, 4- 
ChlorophenyJ-phenylether, hexachloroethane, hexachlorocyclopentadiene) and two VOCs (1,1,1,2- 

tetrachloroethane, and l,l,2,2-tetrachloroethane) were retained in Step 2 due to the lack ofNOAELs 

for the belted kingfisher. 

Great blue heron 

Seven inorganics (total and dissolved cadmium, total chromium, total mercury, total selenium, 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-chlorphenyl-phenylether, 1,1,1,2- 
tetrachloroethane, and] ,1,2,2-tetrachloroethalle, 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, selenium) and twelve SVOC posed a risk to the raccoon as evidenced by HQNs > 1.0. 4- 
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Bromophenyl-phenylether and 4-Chlorophenyl-phenylether were lacking any toxicity information 

and were thus moved to Step 3 and labeled as uncertainties. 

4.9 SUMMARY OF STEP 2 ECOLOGICAL RISK SCREENING 

Table 21 summarizes the ecological COPC that remain after the Step 2 ecological risk screening. 4- 

Bromopheny I-pheny lether, 4-Chlorophen yl-phenylether, hexachloroethane. 

hexachlorocyclopentadiene, [,1,1 ,2-tetrachloroethane, and I, I ,2.2, -tetrachloroethane remain as 

COPCs for terrestrial and aquatic receptors because they exceeded Step 1 screening values and no 

toxicity tlu'eshold values are available for these chemicals. Consequently it is not possible to 

determine if tlle 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 I 

Results summarized in Table 2] indicate that several COPCs are present at Martin State Airport 
Study Site and that somc 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, surface water, and sediment). Thus, there do not appear to be any important 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 

5.1 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 arc 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, ] 997), 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 relinements of exposure 

asswnptions used in the Step 2 ERA, including more realistic ROC exposure assumptions and 

appropriate exposure concentrations. 

The list 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 

ecological 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 quantilication 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 assumption that ROes 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, 2(04). 
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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 utilizes mean or median body weights and food consumption 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 mammals (e.g., fox), which often require fairly large home ranges and are not expected to 

inhabit MSA property 100% of their life span. 

5.3 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 cnable a more realistic assessment HQN'S arc hazard 

quotients calculatcd based on NOAELs. while HQL's are hazard quotients calculated based on 

LOAELs, The comparison of site mean concentrations in Step 3 to NOAELs and LOAELs 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 are extrapolated by decreasing the concentration by an order of 
magnitude. Therefore. actual risk is better characterized by using the LOAEL along with the 

NOAELs, 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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5.4 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 soil 

concentrations (EQ""J in Step 2 and mean (EQ",,,o) soil concentration in Step 3 as compared with the 

soil TRV. Table 25 shows the results of the Step 3 ERA. for soil invertebrates in surface soil. Threc 

inorganics (chromium, cappeL and mercury), had EQs in excess of 1 .0, indicating that invertebrate 
populations at the MSA Site are potentially at risk from those chemicals. The risks from five 

inorganics, tour pesticides, 48 SVOCs and 34 VOCs wcre 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 

inorganic, four pesticides. 48 SVOCs, and 36 VOCs were unable to be determined because 

toxicological information sUlTounding their effects on terrestrial plants is not available. 

Terrestrial Mammals and Birds 

Step 3 food web risks calculations are detailed in Appendix C and calculated HQs are presented in 

Table 27. Based on the Step 3 exposure assessment, chromiwl1, lead, and selenium were found to 

present a potential risk to at least one receptor in surface soils (HQN'S > 1.0). There was only one 

COPC, selenium, which had both HQN and HQL (Hazard Quotient based on lowest effect level) 

cxceeding ] .0, and this was for the short-tailed shrew. Because HQLS for chromium and lead were < 

1.0, this suggests that risks associated with these metals to terrestrial fauna are within the bounds of 
acceptability (HQN > 1.0; and HQL < 1.0). 
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5.4.2 Step 3 Risk From copes in Sediment and Surface Water 

Benthie Invertebrates 

The relevant pathway for benthic communities is chronic exposure to sediment contaminants that 

may exhibit a detrimental etfcct on survival and grov,1h. Risk to benthic organisms for the Step 3 

ERA was based on a calculation of an Ecological Quotient: 

Ecological Quotient = Mean Sediment Concentration / Sedimcnt 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, 

copper, lead, nickel, selenium, and zinc) had EQrn"" greater than 1.0 in Step 3, therefore these seven 

inorganics all pose a risk to benthic invertebrates. Certain organic chemicals including twenty 

SVOCs and six VOCs also had EQrn"" in excess of 1.0, indicating possible risk to benthic 

invertebrates. 

The risk trom 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. 

Aquatic Communities 

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

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

to aquatic organisms for the Step 3 ERA was bascd on a calculation of an Ecological Quotient: 

Ecological 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 oftime (weeks to months). 
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Table 29 shows EQm'''. for aquatic communities at the MSA Site. All nine of the inorganic 

chemicals (including the total and dissolved forms of: cadmium, copper, lead, silver; and dissolved 

zinc) identified in Step 2 also had EQ""" greater than 1.0 indicating possible risk to aquatic 

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 

11le risks tor aquatic ROCs are detailed in Appendix D and are summarized in Table 30. No risks 

were associated with any COPC to the raccoon or mallard. Low risks were associated with total 

chromium and hexachlorobenzene to the great blue heron (HQN = 3.62 and 2.15, respectively; HQI. = 

0.72 and 0.41, respectively). High risks (HQN > 1.0 and HQL > 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 available data and 

the need to make certain assumptions and extrapolations 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 identified in Step 1 because half the RL exceeded the TRV for 

sediment. Thirteen were deemed bioaccumulative and evaluated in Steps 2 and 3 food-web 

analyses of the ERA. Of these thirteen, two (selenium and hexachlorobenzene) resulted in HQL 

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 limits 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 

HQNs and HQLs greater than 1.0 indicating possible risk including total and dissolved cadmium, 

total and dissolved lead, total and dissolved silver, and hexaclùorobenzene. 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 I 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, resulted in HQNS in 

excess of 1 in Step 3. Therefore, analytical reporting limits were not a significant source of 
uncertainty for most soil ERA results. 

TETRA TECR MARTIN STATE AIRPORT. ECOLOGfCAL RlSK ASSESSMENT PAGE 6.1 



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 I. Of these ninety, only 

seven were potentially bioaccumulative and analyzed in Stcp 2 and 3 food-web analyses. No 

sediment chemical, lacking a TRV exceeded an HQL of I in Step 3, although hexachloroethane, 

hexachlorocyclopantadiene, 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 3 due to the lack of 
toxicological data. 

Forty-one chemicals examined in suríàce water were moved to Step 2 due to the lack of surtàce 

water TRV s. Of these forty-one, only seven were potentially bioaccumulative and thus examined in 

Steps 2 and 3. No surface water chemical lacking a TRV exceeded an HQL of 1 in Step 3, although 

4-Chlorphenyl phenyl ether was moved to Step 3 due to the lack of NOAELs and LOAELs. 

Uncertainty exists regarding 4-Chloropheny phenyl ether because it was unable to be analyzed in 

Step 2 and 3 due to the lack oftoxicological 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 resulted in an 

HQL 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. 

6.3 EVALUATION OF SOILS 

The quantitative evaluation of chemical concentrations in soils was generally restricted to surface 

soils from the 0 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.g., down to 

two feet below the ground surface) at least periodically. 

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



6.4 SEDIMENT TRVS 

Most of the sediment TRVs used in the ERA do not consider site-speciÜc 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 is a typical extrapolation for ERAs because so few wildlife species have been tested directly fòr 

most chemicals. The uncertainties associated with toxicity extrapolation were minimized through tlle 

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 level. foraging method, and similarity of diet. 

6.6 CHEMICAL MIXTURES 

Information 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 ofrisk (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 into 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 we.b exposure concentrations. 

Another source of llllcertainty is the use of default assumptions for exposure parameters sueh as 

BCFs and BAFs. Although BCFs or BAFs for many bioaceumulative chemicals were readily 
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available from the literature and were used in the ERA, the use of a default ÍÌ'lctor of] ,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 to develop the 

exposure estimates. The maximum measured concentration provides a conservative estimate for 

immobile biota or those with a limited home range. The most realistic exposure estimates for mobile 

species with relatively large home ranges and [or species populations (even those that are immobile 

or have limited home ranges) are those based upon the mean chemical concentrations in each 

medium to which these receptors are exposed. This is reflected in the wildlife dietary exposure 

models contained in the Wildlife Exposure Factors Handbook (EPA 1993), which specily 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 t1u-ough the use of mean 

concentration values. 

6.9 EXTRAPOLATION OF NOAELS FROM CALCULATED LOAELS 

In cases where a NOAEL for a specific chcmical was not available, but a LOAEL had been 

determined experimentally or where the NOAEL was from a subchronic study, the chronic NOAEL 

was estimated. EPA (1993) suggests the use of uncertainty factors of 1 to IO for subchronic to 

chronic NOAEL and LOAEL estimation. Chronic NOAELs for both Step 3 terrestrial COPC lead 

and Aroclor 1260 were derived from calculated chronic LOAELs by using an uncertainty factor of 5. 

6.10 BACKGROUND CONCENTRATIONS 

Background concentrations of ehemicals 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 summarized previously) but may 
be highly unlikely in the real world due to major differences in chemical bioavailability, fate 

proeesses, and other factors not taken into account in the ERA. 
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]n the Step -' 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 oftotal 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 faT exceeded these concentrations. 
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SECTION 7 

ECOLOGICAL RISK SUMMARY 

An ecological risk assessment was performed for surface soil, sediment, and surfàce 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/CO PC/ROC combinations for which acceptable risks 

were found at the MSA Site. The Step 3 ERA focused on those media/COPCIROC 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/COPCIROC 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 distinct 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 possibility 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 I 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 receptors, rather it is designed to 

conservatively identify constituents that have the potential 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 terrestrial plants, soil invertebrates, mammals (meadow vole, short-tailed 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, tllere were many surface 

soil COPCs with potential risk to plant and invertebrate populations at the MSA Site. However. no 

obvious signs of plant or invertebrate stress were observed during the site visit. Given the lack of 

rare or endangered plant or inveltebrate species 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 vole, 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-tailed 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 selenium 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 COPe's in surfàce water include aquatic 

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

The risks to aquatic communities were defined relative to concentrations ofCOPCs in surface water 

based on media- specific TRVs. As shown in Table 29, there were many surface water COPCs with 
potential (EQm"" > 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 level 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 oftlle COPCs identified in Step 3 of the ERA. 
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Risks to piscivorous 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 Ilg/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 limit (0.5 f(g/L) as mercury concentrations in this screening 

ERA was sut1ìcient to result in HQs > 10 for piscivorous 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 sampling and methods with lower detection 

limits. Furthermore, mercury analysis is especially prone to artifactural contamination from clothes. 

air, exhaust. and other non-sample sources. Therefore, it may be prudent to conduct some mercury 

analyses using EP A method] 631, 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, pH, and diet. A study by Paller and Bowers (2002) 

determined that species-specific bioaecumulation factors (BAFs) for fish in the Savannah River 

system 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 (Li berty, Pretty boy, and Loch Raven reservoirs) ranged from 2,043 to 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 potentialfor 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 defll1ed relative to concentrations of COPCs in sediment 

based on medium specific TRVs, Table 28 summarizes sediment COPCs with potential (EQm"" > 

I ,0) risk to benthic inveltebrates at the MSA Site, 

Acceptable food-web risk was found for the raccoon and mallard, as all NOAEL HQs were < 1,0 for 

these receptors (Table 30), 

The NOAEL HQs 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 omnivorous receptors, such as the mallard 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 HQs, for great blue heron for all COPCs, were less than 1.0 except chromium (HQN = 

3.62), mercury (HQN = 38.49, and hexachlorobenzene (HQN = 2.15). The LOAEL HQs for all 

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 mercury. As explained previously for the water matrix, total 

mercury measurements may have been influenced by artitàctural contamination and lúgh 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 invertebrates, short-tailed shrew, American robin, 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, red fox, and red-tailed hawk. Aquatic 

organisms (benthic invertebrates, aquatic communities, belted kingtisher. and great blue heron) are 

considered potentially at risk from COPCs in surface water and sediment. Acceptable surface water 

and sediment risks were found tor the mallard. The risks associated with the terrestrial and aquatic 

food web analyses are limited by uncertainties described in Section 6.0. Table 32 summarizes the 

Step 3 SERA assessment and measurement endpoints and the results of each analysis. 

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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Tetra Tech, Inc. 

TERRESTRIAL SPECIES 

STEP 2 HAZARD QllOTIENT VALUES 

MARTIN STATE AIRPORT 

Vole Shrew Robin Red fox MourllingDove White-Fooled Red-Tailed Hawk 
Ecological Contaminants l'iOAF.L LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEI, NOAEL LOAEL NOAEt. LOAEL NOAEL, LOAEI. 
of Concern HQ~ HQ, BQ" HOl ({Qft BQI HQ~ HQI HQ~ HQI HQ. IHJI HQ" HQI 

Cadmium 33.61 3.36 37.08 3.71 44.32 3.21 26.26 5.25 6.76 0.49 17.82 1.78 2.60 0.19 

Chromium 28.97 5.80 35.18 7.04 272.76 54.55 40.73 8.16 102.87 20.57 58.51 1l.70 6.91 1.38 

Copper 1.14 0.86 1.52 l.l4 3.94 3.00 4.47 3.44 3.20 2.43 4.)7 3.13 0,48 0,37 

Lead 3.92 039 5.22 0.52 31.35 6.25 5.52 0.55 79.23 7.n 14.38 1.44 J.l6 0.23 

MerCllfy 013 0.03 0.14 0.03 4.16 2.08 0.99 0.20 1.68 Q,S4 0,08 0,02 0.01 000 
Nickel 0.65 0.33 0,77 0.38 0.86 0.62 0,64 025 0.51 0.37 0.97 0.49 0.03 002 
Selel1ium Il.7S 7.14 14.30 8.79 (5.65 4.59 ]6.38 10.01 20.27 5.95 24.46 14.97 1.48 OA3 

Silver 0.22 0.04 0,24 0.05 0.60 0.12 0.31 006 0.06 O.Ol 0.16 0.03 001 0.00 
IZinc Z.90 1.45 3.28 1.64 69.04 7.64 24.tt 4.83 21.11 2.34 2.37 US 4.95 0.55 

Endosulfan I 0,02 000 0.02 0.00 0.01 0.00 002 0,00 0.00 0.00 0.03 001 0,00 0.00 
EndosulfanJl 0,06 001 0.07 0.01 0,02 000 0,05 0.01 001 0,00 0,08 om 0,00 0,00 
Toxaphene 0.11 0.02 0.13 0_03 2.16 0.43 0.16 0.03 0.53 all 0]4 0.03 0.10 002 

~Bromopheny] phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
4-Chlorpnenyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
Acenaphlhene 000 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 
Acenaphthylene 0.00 0,00 0.00 0,00 0.01 0,00 0.00 0,00 001 0,00 0.00 0.00 0,00 0,00 

Anthracene 0,00 0.00 0,00 0,00 0,30 0.06 0,00 0,00 0.28 0.06 0.Q1 0.00 0.05 om 
Benzo(a)anthmccnc 0,98 0.20 1.75 0,35 1.12 0.22 Z.65 053 0,89 0.18 9.57 t.9] 0.18 0.04 
ßenzo(a)pyrene 1.65 0.33 2.35 0,47 I.IS 0,23 2.32 0,47 0,71 0.14 8.07 1.61 0.15 003 
Benlo(b)f1uoranthene 1.78 036 2.42 0,49 loti 022 2.49 0.50 0.63 0.13 7.23 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 0.22 0.37 0.07 4.oI O.RO 0.08 0.02 
Benzo(k)t1uoratlthene 1.46 0,29 2.03 0.41 0.96 019 2.04 0.41 0.57 011 6.51 1.30 0.12 0,02 
Chrysene 1.42 0,28 2.23 0.45 1.24 0.25 2.fí5 0.53 089 018 9,75 1.94 0,18 004 
Diben:.r.(a,b)anthracene 019 0.04 0,30 0,06 0.17 0.03 0.35 0.07 012 0.Q2 1.29 0,26 002 000 
FJuoralllhene om 0,00 001 000 2.19 0.44 0,02 0,00 1.9U O.3R 0.08 002 0.37 0,07 
Fluorene 0.00 0.00 000 000 0.02 0.00 000 000 0.02 0.00 0.00 000 0,00 0,00 

!kxachl{lrobutadielle 0.01 0.00 0.01 000 0.03 0,01 001 000 0.02 0.00 0,05 000 000 a.DO 

Hexachloroethane 0.00 000 0,00 0,00 NA NA 000 0,00 NA NA 0.00 000 NA NA 

Indeno(l,2,3-cd)ryrene 0.74 0.15 1.10 0,22 0.56 011 1.11 0,22 0,37 0.07 4.15 0,83 0.08 0.02 
Pentachlorophenol 0.13 0.03 0.15 0.03 0% Q,IS 0.19 0.04 0.07 0.ü3 014 0,03 0.01 001 

Phenanthrene 0.00 000 0.00 0.00 0.84 0.17 0.01 0.00 0.77 0,l5 0.03 0,01 0,15 00] 
pyrene 3.00 0,60 4.26 0.86 2.08 0,42 4.21 0.85 1.34 027 14.53 2.89 0,26 005 
1.2,4-1richlorobenzene 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 000 0,00 0.00 0,00 0,00 
1,2.Dichlorobenzene 000 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 000 0,00 
1,3-Dichlorobenzene 0.00 0.00 000 0.00 0.00 0.00 000 000 000 0,00 000 0.00 000 0.00 
1,4~Dichlorobenzene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1),00 0.00 0.00 0,00 000 000 0.00 
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Tetra Tech, Inc. Appendix MSA-A 

Surface Soil Water Invertebrate Plant Omnìvore Herbivore lnvertivore 

Concentration Concentration Concentration Concentration Concentration Concentration Concentration 
Chemical (mg/kg) (dw) (mg/L) (mg/kg) (dw) 2 (mg/kg) (dw) 3 (mg/kg) (dw) (mg/kg) (dw) (mglkg) (dw) 

Cadmium 13 0.0025 529.1 42.25 6.006 5.824 91.221 
Chromium 480 0.0025 1516.8 40.32 16762 148.32 159.84 
Copper 490 0.015 749.7 306.25 27146 632.1 547.33 
Lead 320 0.0025 4864 149.76 91.52 59.84 10848 
Mercury 0.72 0.0005 14.832 3.6 0.0936 0.13824 0.13824 
Nickel 89 0.0025 420.97 125.579 52.421 79.922 51.442 
Selenium 12.5 0.0025 7.638 17.1684 7.1991 6.7659 6.7659 
Silver 2.1 0.025 32.13 0.0777 1.701 0.0147 1.0521 
Zinc 600 0.025 7560 1092 1669.2 1390.2 1740.6 
Endosullan I 0.08 NM 0.48 0.027488 0.08 0.08 0.08 
Endosullan II 0.24 NM 1.44 0.075144 0.24 0.24 0.24 
Toxaphene 2.4 NM 14.4 0.29208 2.4 24 24 
4-Bromophenyl phenyl ether 0.27 0.005 027 0.015606 0.27 0.27 0.27 
4-Chlorphenyl phenyl ether 027 0.005 0.27 0.045819 0.27 0.27 0.27 
Acenaphthene 0.92 0.005 0.276 0.235888 0.92 0.92 0.92 
Acenaphthylene 0.27 0.005 0.0594 0.044631 0.27 0.27 0.27 
Anthracene 9.1 0.005 2.912 0.95641 9.1 9.1 9.1 
Benzo(a)anthracene 31 0.005 14.88 0.6882 31 31 31 

Benzo(a)pyrene 25 0.005 27.25 0.3375 25 25 25 
Benzo(b)fluoranthene 22 0.005 29.7 0.3828 22 22 22 
Benzo(g. h, I)perylene 13 0.005 5.85 0.0793 13 13 13 

Benzo(k)fluoranthene 20 0.005 24.2 0.224 20 20 20 

Chrysene 31 0.005 22.63 0.8959 31 31 31 

Dibenz( a,h)anthracene 4.1 0.005 3.075 0.02788 4.1 4.1 4.1 

Fluoranthene 64 0.005 23.68 3.9488 64 64 64 
Fluorene 0.76 0.005 0.152 0.13604 0.76 0.76 0.76 
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 1209 0.0793 13 13 13 

Penlachlorophenol 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 0.1512 0.059022 0.27 0.27 0.27 
1,2-Dichlorobenzene 0.27 0.0005 0.27 0.147825 0.27 0.27 0.27 
1,3-Dichlorobenzene 0.27 0.0005 0.27 0.099171 0.27 027 0.27 
1 A-Dichlorobenzene 0.27 0.0005 0.27 0.136485 0.27 0.27 0.27 

Concentrations of Chemicals of Potential Concern Used in the Terrestrial Food-Web Analyses 
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STEP 2 TERRESTRIAL FOOD VVEB MODEL FOR THE MEADOW VOLE 

Mcadow\'o!e 

Booy Weight 

Food Ingestion Rale 

Water Ingestiou Ratc 
Soil Ingestion Rat" 

Area f)seractor 

omoooookg 

00031000 kg/day - dr~' 

o.rll)Joüü L/day 

00002520 kg/day-dry 

1.0000000 

MaxConcentntions 
Soil Water Plant Invertebrate 

EmlogicalCnntaminant Concentration Concentration Concentration Concen\faÜon Dose NOAEL NOAEL LOAEL LOAEL 

(lfConcem (mgJkg) (dw) (mg/l") (mg..'kg) (dw) (rnglkg) (dw) (mgikg/day) (dw) (mg/kg/day) HQ. rng/kg/day HQ, 

Cadmium 13 ü.OO25 42,15000 519,10000 54.783975 1,63 33.61 16.3 3.36 

Chromíum 480 0,0025 40.32000 1516.80000 160.7691083 5.55 28.97 17,] 5,8{1 

Copper 490 0.015 306,25000 74970000 81.59165 1[.4 Ll4 95.2 0.86 

L"d 320 0.0015 149.76000 4K6AOOOO 52.95044167 13.5 3.92 US (1.39 

Mercury 072 0.0005 },600oo 14.83200 1.5]8909667 12.1 0.13 60.4 om 
Nickel 89 0,n025 125.57900 420.97000 44,24894167 67.6 0.65 JJ5 0.33 

Selenium 12.5 0.0025 37.65000 16,75000 3.996608333 034 11.75 0.56 7.14 

Silver 2.1 0.025 0.07770 32.13000 3.348823333 !5.3 0::>2 76,6 004 

linc 600 0.ü25 1092,00000 1560.00000 786.2510833 271 2.90 541 1.45 

Endoso!f<:lOf 0.08 NM 0.02749 0,48000 0.050272 :;,54 0.02 12.7 0,00 

[ndosulfan n 0,24 NM 0.07514 1.4.WOO 0.!5081G 2.54 0.06 12.7 0.01 

Töxaphene 24 NM 0.29208 14,40000 1.50816 13.5 0.11 67.6 0.01 

4-Bromophenyl.phenylethcr 0.27 D.D05 0.01561 O.270QO 0,032384667 NA NA NA NA 
4-Chlorophenyl-phenylether 0.27 0.005 0.04582 0,27000 0,032384667 NA NA NA NA 
Acenaphthene 0.92 0,005 0,23589 0.176ílO ll.íl38464667 320 0.00 640 0.00 
Acenaphthylenc 0.27 0,005 0.04463 0.05940 0,010622667 320 0.00 640 0.00 

Anthracene 91 0.005 0.95641 2.91200 0.379563333 915 0.00 4575 0.00 
Deflzo(a'13nthracene 31 0.005 0.68820 14.88000 1.80021666í 1.83 D.'!/! 9.15 0.20 
Benzo(a)pyrene 25 0.005 0,33750 n15000 3.02805 1.83 1.65 9.15 0.33 

Benzo(bjf]uorallthene " 0.005 O.3R280 29.70000 3.156016667 1.83 1.78 9.15 0.36 -" 
Benzo(g.h,l)perylclle 13 Q.nD:> 0.07930 5.85000 0.715916667 1.83 0.39 9.15 0,08 

Benw(k)fluor.mthenC' 20 0.005 0.22400 24.20000 2,670883333 l.83 1.46 9.]5 0.29 
Chrysene 31 0,005 0.89590 12.63000 2.60105 1.83 1.42 9.15 0.1& 

Dibel1zo(a.b}anthracenc 4.' 0.005 0.02788 3.07500 0.354406667 1.83 0,19 9.15 0,04 

Fluoranthene 64 0.005 3.9488n 23.é8000 2.98675 457 0.01 2287 0.00 

FluDrene 0.76 0.005 0.13604 0.I52110 0.024307333 457 0,00 2287 0.00 
Hexachlorobutadiene 0,27 0.005 0.01904 0,27000 0,032384667 3.38 OJl1 JJ.H 000 
Hexachloroethane 0.21 0.005 0_06477 0.27000 0.032384667 68.6 0.00 846 0.00 
Indcno(I,1,3-cd)pyrenc 13 0.005 0,07930 12,09000 1.360716567 1.83 0.74 9.15 0.15 

Pentachlorophi:nnl U5 0.OJ25 0.06642 10.8ÜOOO 1,131881667 8.46 0.]] 42.3 0.03 

Phenanthrene 15 0,005 2.88500 8.25000 1.064716667 457 0.00 2287 U.OO 

Pyrene 45 0.005 3.09150 4950000 5.495216667 L83 3.00 9.15 0.60 

1,2.4. TrÎchlorbcnzcnc 0.17 a,oons 0.05902 0,15120 Ü,018113667 &9.6 0.00 179 0.00 
1.2-Dichlorobem:ell(:" 0.27 O.OOU5 0.14783 0.17000 0.030389667 145 0.00 725 0.00 

I)-Dichlorobenzene 0.27 0.0005 0,09917 a.noon 0.n3031\9667 145 0,00 725 0.00 

lA-Dichlorobenzene 0.27 00005 0.13649 0_27000 0.030389667 .;23 O,no 846 0.00 

HQn = Ilazard Quotient based on the NOAH.. HQI = Haz.1rd Quotient based nn the LOAEL 

Foodweh Mlldel Cn!f!:lLl!!iOlls: 

Dnse""" (Dose food Plnnt + Dose Water + Dose Soîl) x AUf 
Dose Food Plant ="' (Food Concentration x: Plant BCF) x Food Ingestion Rate x Fmctìon Diet 

Dose Soil'"" Soil Concemratioll x incidental Soil Ingestion Rate 

Dose Water = Water Concentration x Water Ingestion Rate 

Man,n$jateAlrpon P.geA.JofA.j2 Ecologic'" Risk Asse.sme~j 
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STEP 2 TERRESTRIAL FOOD WEB MOOR FOR THE SIlOItT-TAILED SHR[\\ 

SboTI-TlIiledSllTew 

BodyWeighl 

Food In~e5livlI Rate 

Watlôf Ingestioll Rate 

Soil Ingestion RlIt.. 

AreaUl;~factor 

!1.OI33úOokg 

OOOI9000kg/day.dl)' 
Il.0048<JoOLiday 

OOOOM:'.OOkg/dlly-dry 

I.OOOOOOll 

Ml!.:cCUllct:ntrll.tio,,-~ 

Soil Water InwTlcbrate Plant 

EcologicalCOnlamin;\llt COllccntration Concentration Concentr..tioll Cûncc.ntTatiðn DÛl;C NOAEl NOAEL LOAEL LO,\1::L 

of Cone em (mgikg) (dw) (mg'1.) Úllg/kg) (dw) (mgikg) (dw) (m~,'kg/day)(dw) (mg/kWday) HQ, (Inglkgiday) nQn 

Cadmium . 13 0.0025 529.1 42,25 7631\81203 2,06 37.08 206 3.71 

Chromium 48Q 0.1)025 1516.8 40,:12 2462806015 , 35.18 35 7.04 
Copp"r 490 O.oJ5 749-7 306.25 137.3l59398 90.1 152 120 J.14 

Lead 320 0.0025 41ì6A 149.76 89.21593985 n,l 5.22 171 0,52 

Mercury 0.71 0.0005 14.832 36 2.16342857! 15.2 0.14 76_2 0.03 

Nickel '9 0.0025 420.97 125.579 65,62669173 85.4 Q.77 171 U.J8 

Selenium 12.5 0.0025 16.75 J7.65 t;.IS01S0376 0,43 100 0.7 8.79 

Silver 2.1 0.025 3l.1J 0.0777 4728496241 19.3 024 %.7 O.OS 

Zinc MO 0,025 7560 1092 1117.001504 341 3.28 m l.fí4 
Endosulf,ml 0.08 NM 0.48 0,027488 0.073503759 ),2 0.02 16 000 
Endob-ulfan 11 0,24 NM 144 0.075144 0.220511278 3.2 0.07 16 0.01 
Toxaphene 2.4 NM 14,4 0_29208 2,205112782 17.1 0.13 85.4 0.03 

4-Bmmophenyl-phenyldhcr 0.27 0.005 0.27 0015606 0.057022556 NA NA NA NA 
4-Cl1lorophenyl-phenylelher 0.27 0.00':; 0.27 0.045819 OJ157022556 NA NA NA NA 
Accnaphlhc:ne 0,92 0.005 0.276 0,235888 0.097954887 4IM 0.00 SOS 000 
Acenaphthylelle 0.27 0,005 0.0594 0.044631 0.026936842 404 0.110 8"' 0.00 

Anthracellc 9.1 0,005 2.912 0.95641 0,978857143 1155 000 5774 0,00 

8enw(a}anthracene 31 0.005 14.88 06882 4,038796992 2.31 U5 115 0.35 
Benzo[a)pyrene 25 0.005 27.25 0.3375 5.436015038 Lit 2.35 If.5 0.47 

Renzo[b)fluorauthene 22 0.005 29.7 0.3828 5.601052632 2.31 2.42 115 0.49 
ßenzo(gJIJ)perylene IJ 0.00.5 5.85 0.0793 1.6390225% UI 0,71 IL5 0-14 

Benro(k)f1uoranthenc 20 0.005 24.2 0.224 4.G92030075 2.31 2.03 11.5 0.41 
Chrysene 31 0.005 22.63 0.8959 5.14593985 2.31 2.23 11.5 0.45 
Dibemcu(~,h)anthr~eelle 4.1 0.005 3.075 0.02788 069387<:18 2.31 (UQ 11.5 Q.Q6 

Fluoranlhene ð4 0.005 '13.68 3.9488 7,330526316 577 0,01 2887 ono 

Fluorene 0,76 0,005 0.152 013604 0.07037594 577 000 2887 0.00 
Hexachiorobllladiene 027 0.005 027 0.019035 0.0570~2556 427 0.01 42.7 0.00 

H':KaChlorQethane 0.27 0.005 o.n (.1.064713 0.057022556 213 000 1067 000 
Indcno{l.2,3-cd)pyrene 13 0.005 12.09 0.079J 2.53045112& VI 1.10 IU 0.22 
Pentachlorophenol US 0.0125 10.8 0,06642 1,63ÜÚ01504 (0,7 0.15 53.4 0.03 
Phenanthrene 25 0.005 8.25 21\85 2.721729323 577 il.OO 2887 000 
Pyrene 45 0.005 49.5 3.0915 9.847669173 2.31 4.26 11.5 0.86 

1.2,4-Trichlorheni':en-e 0.27 0.0005 0.1512 0,059022 !L038427068 113 000 226 0.00 

1,2-Dichlorobenzene 0.27 0.0005 0,27 0.147825 0.0553984% 183 0.00 915 0,00 
!,3,Oiehlorubenz<::ne 0,21 0.0005 0.27 0,099\1\ O.05539fW% 183 000 915 000 
1.4-DichlorolxlIlzen<:: 0,27 0.0005 0.27 0.1364ß5 0.0553984% 534 0.00 1067 0.00 

HQII"'" Ha<:ard QuotieIll based on the NOAEL. HQI"" U<lcznrd Quotient based on the LOAEL 
I'oodweb Model Caku!;ttions' 

Dose = ((Whichever is greater Dose Food Tm'ert. Or Dose Food Plant) -I-- Dose Water -t Dose Soil)" AUf 
Dose Food Invertebrate ""'(fvlld Concentration x Wonn OAI') x F{lod Inge~tioll Rale x Fraclion Diet 

Do~ 1'000 Planl = (Food COl\eeotration x Plant BCI') x Food lngestioll Rate x. hactioll Diet 
Dose $oil."<$oil ConcentratiollX InÓdeotal Soil Ingestion Rate 

Dose W;ller '" Water Concentration x Water In~estioll Rate 

M.";"S1u'~J\I'l"",.M.rrl'",' J>.~" II-l "fA.l1 ~.<"I'~!/I..<~A.....'r.'n' 
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STE? 2 TERRES1ltlAL FOOD WEB MODEL ~OR THE AMERICAN ROBll'i 

AmericuuRobin 

Body Weight 

food Illgcstion Rate 

Walcr Inge;lion Rate 

Soillngesriol1 Rate 

Are.l Usc Fllcttlf 

00li3500llkg 

1100740Q{) k!;liday-dry 
IlOl2<tOOO Liday 

00127000 kg/day-dry 
I.OOOOfl{)() 

MaxCoßcenlr!ltj,,1U 
Soil Water Plant ]nvel1ebrate 

Et;o]ogicaIContaminanl COIlCCllUiltiofl Con<::entratÎon Concenlrntion Concentration Dose NOAEL NOAH lOAEL LOAEl 

r>fC"ncem (lnglkg) (dw) (mg-'L) (mgJkg) (dw) (mg/kg) (dw) (mg'kgrdny) (dwl (mg/kg/day) HQ" (mgilqvdu)') HQ" 

Cadmium " O,!ìOJ:5 42.250 529100 64.2W4055] 1.45 44.32 20 3.21 

Chromium 480 0.0015 40.310 1516.800 2ï2.7614528 1 212.76 5 54.5.'\ 

Copper 490 0015 306,250 749.700 185.36%614 47 3.94 6L7 3JIO 

lead 320 0.0015 149.760 48.6.400 1:W.6&33425 3.gS JUS 19.3 6.25 

Mercury 0,72 0.0005 HOO 14.832 L87255:5]!8 iJ,45 4.16 0.9 2.08 

Nickel 89 0.0025 125.579 420.970 66,8:5842913 77,4 0.86 101 062 

Seleniulfl 12.5 (\.0025 37.650 lú.750 6.888066929 0.44 15.65 15 4.59 

Silver 2J O.iJ25 O.f1711 32.130 4.169361205 7 0.60 35 0.11- 

Zinc 600 0.025 10n,UOO 7560.000 1001.012953 14.5 69.04 131 1,64 

Endosulfllll [ 0.08 NM 0,027 0.480 0.071937008 10 001 50 G.iJO 

EnJosulf311II 0.24 NM 0,075 1.440 0.215811024 10 0.01 50 0.00 

TOlUlphcnc 2.4 NM 0.292 14.400 2.1.58110236 1 2.16 , 0.43 

,'-Bromopheoyl'phenylelher n.27 O.D05 0.016 0,270 0.086480:315 NA NA NA NA 

4-ChloTOpbenyl-phenylelher 0,27 0005 0.046 0.210 0.08641:0315 NA NA NA NA 

Accnaphthcne 0.9l 0.005 0.236 0.276 0.217179528 7.1 0.ü3 35.5 0.01 

Açenaphlhyl~e 0.27 0,005 iJ.MS 0.059 0.061937953 7.1 0.01 35.5 0,00 

Anthrac<::ne 9.] 0.005 û.956 2.912- 2.160366929 7,[ 0.30 35.5 0.06 

ßcn7..o(Qþnthrocellc 1I 0.005 0688 \4.880 7.935062992 7.1 1.12 35.5 0.2l 
Benzo(a}p~'-em: 25 0,005 0.338 27.250 g,17660<i299 7.1 US 35.5 0.23 

BenlO(b)fluoTallthene " 0.005 0.383 29700 7.1162118[] 71 1.11 35.5 0.22 
Benzo(g,h,J)perylelle 13 0.005 0.079 5.850 3.2lì274803! 7.1 046 35.5 0.09 

Ben~Q(k)f1uorillltheo<: 20 (I.OUS 0.224 24.200 6.821173228 7.1 0.96 35.5 019 
ChryWlJe 31 0.005 0.8% 22.630 ll.8382!2598 7.1 1.24 35.5 0.25 

Dibenz"(a.h)anlhmcene 41 0.005 O.O"!! 3.075 I 1 793622tl5 7.1 0.17 35.5 0.03 

rIuorantheJle 64 0005 ],949 23,680 15.5605748 7.1 2.)' 35,:5 0.44 

Flu(lIcne 0.76 0.005 0.136 0.152 0.170729134 71 ON 35.5 0.00 

HMllchlorobutadienc 0.27 0.005 0.019 0.210 O.0864W:'I15 339 0.03 17 001 

l-le":lChloroethane 027 0.005 0,06:5 n,270 0,086480315 NA NA NA NA 

!ndeno(I.Ll-cd)pyrenc 13 0.005 0.079 {2,090 4,009929]34 7.1 0.:56 35.5 0.11 

Pentachlorophenol 1.35 0.0125 0,066 10.800 1.531122047 4.2v 036 852 0.18 

Phel)!Ulthrcne " 0.OU5 2.885 8.250 5.96243307! 71 0.84 35.5 0,]7 

Pyrene 45 0,005 3.092 49.500 ]4.76951969 7.1 VIS J5.5 0,42 

J.2.4-Trichlorbcllzene 0.27 0.0005 11U59 0.15l 0.071721732 32.2 0.00 161 0.00 

1.2-Di()hlorobt;nten~ 0.27 n.OOU5 0.148 0.270 0,085566142 32,2 0,00 161 0.00 

1,3.Dichlorobenzene 0.27 0,0005, 0.099 0,270 0.085566142 32.2 0.00 161 0.00 

1,4-DichlllwbcW.ellC 0.27 0.0005 0.136 0.270 0.0&5566142 32.2 0.00 161 0.00 

HQn = Hanrd Quotient ba~ Oil the NOAEL, HQl '" Hazard Quotient based Oil the I.OAEL 

Foodweb Model Calculations' 

Dose = (Dn.~ Food Plant + Dos~ Wafer + Dose Soil) x AUF 

Dose Food Plant '= (I'wd COll<::cntt"lllÌon x Plant ßCF) x Food Ingestioll Rate x fraction Di<:t 

Dose Soil "-- Soil Concentration x lncid~nfal Soillngestion R.11e 

Dose Water"-- Wll.f\.1' Cuncentration x \Vater h1b""stion Ra1e 

M,n;"~"'''A''1'',,,,~,:'I...,l l',~,'..\,~'^-Il 1:c..I.'~"",llli"l; ^-,"'"...."" 
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5TH ~ TERRI:::STRIAL FOOD WEB MODEL FOR TIlE MOtlRNING DOVE 

Mourning Don 

BodyWeigt.t 
Food Ingestion Kale 
Waterlngestiol1 Rat.: 

Soillngestìon Rate 

Area Use Factor 

Û 105ú(l[\(l kg 

ú 017900" kg/day - dry 
OD175001) lJd<lY 

OD2WOOll kgfday - dry 

I.OClO(lOOO 

Max Concentrations 
Soil Water Plant ! 

Eco]ogical Contaminant Concentr<nion Concentratíon Concentration Dose NOAEL NOAEL LOAEL LOAEL , 

ofConçern (mg/kg) (dw) (mg!L) (mglkg) (dw) (mg/kg/day) (dw) (mglkg/day) HQ" (mg/kg/day) HQn 
I 

Cadmium 13 
, 

0.0025 42.25 9803035714 145 6.76 20 04Q 

Chromium 4S0 0.0025 4032 1021':740167 I 102.87 , 20.57 

Copper 490 0.015 306.25 150.2108333 47 3.20 61.7 2.4.3 

L",d 320 0.0025 ]4976 89.53093095 113 79.23 IU 7.92 

Mercury 072 0.0005 36 0.757797619 0.45 1.68 09 0.84 

Nicke] R9 00025 125579 39.20&64619 77.4 051 107 0.37 

Selenium 12.5 0.0025 37.65 R91884523S 044 20.27 1.5 5.95 

Silver 2.1 0.025 00777 0.437412667 7 0.06 35 0.01 

Zinc 600 0.D25 1092 306,1641667 14.5 21.11 131 2,34 

Endosul[an I 0.08 NM 0.027488 0.02068605 10 0.00 50 0,00 
Endosulfan n 0.24 NM 0.07514.4- 0060Sl026J 10 0.01 50 0.00 
Toxaphene 2.4 NM 0.29208 0.529792686 I 0.53 5 0.11 
4-I:komopheny! -phenylether 0.27 0.005 O.OJ5606 0.057493785 NA NA NA NA 
4-Chlorophen y I-phenylelher 0.27 U.G05 0045819 0.062644382 NA NA NA NA 
Acenaphthene 0,92 0.005 0.235888 0.225046621 7.1 om 35.5 O.O! 

Acenaphthylene 027 0.005 0.0446]1 0062441856 7J 0.01 35.5 0.00 

Anthracene 9.1 0.005 0.95641 1933878467 7.1 0.28 35.5 DJl6 

Benzo(a)anthracenc 31 0.005 0.6882 6318155048 71 0,89 35,5 0.18 

Benzo(a)pyrene 25 0.005 0.3375 5.058369048 7J 0.71 35.5 0.14 
Benzo(b )lllloranthene 

" 
0.005 03828 4.466091619 7.1 0.63 35.5 0,13 

ßenmig.h,l)pef}'lene 13 0.005 O.07'i} 2.614352095 7.1 0.37 35,; 0.07 
Bcnzo(k)f1uoranthene 20 0.005 0.224 4.03902 71 057 35.5 a.ll 
Chrysene JI 0.005 0,8959 6353562952 7.1 O,gq 35.5 0.18 
Dibenzo(a,hlanthracene 4.1 0.005 0.02188 0.82558621 7.1 0,12 35.5 0.02 

Fluoranthcne 64 0.005 3.9488 13.47400971 71 1.90 35.5 0.38 

Fluorene 0.76 0.005 013604 0,176024914 7.1 0.02 35.5 0.00 
Hcxachlorobutadicne 0.27 0.005 0019035 0.058078348 3,39 0.02 17 000 
HeX<lchloroeth,me 027 0.005 0.064773 0.065875588 NA NA NA NA 
lndello( 1 ,2,3-ed)pyrene IJ 0.005 0.0793 2614352095 7.1 ü37 35.5 0.07 
Pentachlurophenol 1.35 0.0125 0.06642 0.283406362 4.26 0.07 8.52 003 
Phenanthrene 25 0.005 2.885 5,492657143 7.1 0.77 35.5 0.15 

Pyrell~ 45 0,005 3.0915 9,527860476 71 1.34 35.5 0.27 

1,2,4- Trichlorbenzene 0.27 0,0005 0.059022 0.064145179 322 0.00 161 0,00 
1,2-Dieh]orobenzenc 0.27 (JOOOS 0.147825 0.079283976 322 0.00 161 000 
1,3-Dichlurobenzene 0.27 0.0005 0.099171 O.070989ñ2R 32.2 000 161 0.00 
IA.Dich]orobenzene 0.27 0,0005 0.136485 0077350776 322 0,00 161 0,00 

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

Foodweh Model Ca1c-!.!lillions 

Dose"" ((Whichever is greater Do<;e Food Invert. Or Dose Food Plant) + DO~t: Wilter + Dose Soil) x AUF 

Dose Food Inverlebrate = (Food Concentration x Wonn BAF) x Food Ingestion Ra~ x Fr;lction Did 
Dose Food Plant = (Food Concentration x Plant ßCF) x Food [ngestion Rate x Fraction Diet 

Dose Soil "" So;] Concentration x incidental Soil Ingestion Rolie 

Dose Water = Water Concentration x Water lngeslion Rate 

Matti"Slalo AilJl<>l1. M"yl,md ragoA-~af^.12 Ec.of,,!!i",l Risl. A..c.....nc~l 
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~TIr 2 T[RRESTR1AL FOOD WEB MODEL FOIl TIlE WHITE-FOOTED MOtISt: 

Wbile-FootedMou.'S1' 

Body Weight 

Food lnge~,ion Rate 

Waler [fii!eslion Rate 

Soillnl'eSlillnRate 

Area llse Faclor 

{\()141O()O kg 

O(\OlJ70û0 kg/day-dry 

(l.fj()92oüOL/d:ly 

û.oOOJ l~4 kg/day' dl)' 

lOüO(Jon{) 

MlIxCOAcentraÂons 

Soil \Vater Plant hwertebrale 
Ecolo[!ícalC'ommninant COllccmraliun ConcentratioJl CUllcentrluiull Conc~lltration Dose J'.:OAEL :-JO.'\El WAEL LOAEL 

I)fCOllc~m flllgikg) (dw) (lIlgfL) (mgikg) (dw) (mgikgj(dw) (mglkg1dóly)(d,~) (mgl1.:g/dI\y) HQ" (mg:l.;giday HQ, 

Cadmium IJ 0.0025 42.15000 529.10000 34.75127(ih 1.95 17.82 [95 1.78 

Chromium I 480 0.0025 40.32000 [5\6.80000 3884952482 664 58.51 3:U 11.70 

Cøppcr I 490 0015 .~1l6.25[l00 749.7OO0n 356.945241\2 1\5.5 4.17 114 3.13 

u"d I 320 0.Ot125 149.76000 48640ÜOO 2329434752 1(,2 14.38 I III 1.44 

Merç\jrv 0.Î2 0.0005 3.60000 ]4.&3200 L2064539(f! 14.5 0.08 72.3 0.02 

Nid.:el 89 0.0025 125.57lJOO 420,97000 78.97177305 '1 0.97 162 0.49 

SdellilllTl 12,5 00015 37.65000 ]6.75000 10.026&085! 0.41 24.46 0.67 14.97 

Silver :21 0.025 0.07770 32,13000 2.91\]631206 1&.3 0.16 91.7 0,03 

linc (iOU oms ]092.00000 7560.00000 766.8248227 324 2.37 64' LIS 
Endosulfanl 0.Ü8 NM 0.02749 0.48000 0.076028369 3.0.-1 0,03 15.2 0.01 

EndQsulfanll D.24 NM 0.07514 1.44000 O.2280il5JOú 3.04 008 152 0.02 

Toxtlphene H NM 0.29208 1440000 2.280851064 16.2 0.14 81 0.03 
4-Bromophcoyl phenylether 11.27 O.OO~ 0.01561 027000 0]921U6879 NA NA NA NA 

4.Chlorophenyl.phenylether o.:n 0005 004582 0.27000 0.]928368N NA NA NA NA 
Acenaphthene 092 0005 U.23589 0.27600 0.617248227 384- 0.00 767 0,00 
^cenaphthylene 0.27 (l005 0.04463 0,05940 018238156 384 0.00 761 000 

l'\,nthr:K:cne 91 0.005 0.95641 2.91200 (,,08541844 1096 lUll 547<) 0.00 

ßem.nia);'!nthrace!le ]I 01>05 0.68820 14,88000 20.968936l7 2,19 9.57 11 L91 
BenzQ(II)p~'Tene. 25 0.005 0.33750 27.25000 17.66815603 2.19 8.07 11 1.61 

Bt."'llU\(b)fluorllTlthcne 22 0005 0.38280 2Sì.70000 15.83134043 2.!9 7.23 " 1.44 

Benzofg.h,I)perylene 13 0.005 0.07930 5.85000 8.775957447 2.19 4.01 " 0.80 
ßen:rn(k)fluOJ"anthcne 20 0,UG5 0.12400 24.20000 1425432624 l.l,} 6.51 " 1.30 

Chrysene 31 0.005 i),89590 22.63000 21,]5368794 2.19 9.7S 11 1.94 
Dibellzo(a,h)anthrocene 4.1 0.005 0.1)2738 3_07500 2,8310'19291 2.19 1.29 11 0.26 

Fluoranthene 64 0.005 3.94880 2168000 42.9377305 54' 0.011 2740 om 
Fluorene 0,76 0.005 (I. 136M 015200 0.506695035 548 0,00 2740 0.00 

Hcxachlorobutadiene 027 0.005 0.01904 0.27000 0.[92336879 4.05 0.05 40.5 O.UO 

HexachløH,ethnllc 0.27 0.005 0.06477 0.27000 O]92Iß6879 203 (JOO 10]3 000 
]ndeno{l.2J-cd1pyrene 13 0,005 0.07930 12.09ûOI) 9.085744681 2.19 4.15 11 O,1û 
Pcntachlorophenol IJj 00125 006642 ]0.8UOOO 1425177305 lü.1 0.14 50.6 0.03 
Phenanthrene 25 0.005 2,88500 8.25000 16.72489~lil '" 0.03 2740 O,O[ 

Pyrene 45 0.005 3.09150 49.50000 31.82241135 2.19 14.53 11 2.89 

1).4.Trlchlmhen7:CIlC 0.27 O.Oll05 0,05902 0.15120 0.11U002837 !O7 0,00 21S 0.00 
1.2-Dichlorobem;ene 0.27 00005 0,14783 0.27000 o UI9901l709 114 0.00 so, 0.00 

1,3-Dkhlnrubcnune 0.27 0,0005 0,09917 0.27000 0.189900709 114 000 SO, 000 
1,4.DkhlorOO"'llzcne 0.27 0.0005 (1.13649 0,27000 0.189900709 SOh 000 IOU 0.00 

HQn '" Hazard Quotient bused un the NOAEL. HQl = Hazard Quulielll based on the LOAFL 
FoodwchModcJClIlculatiolls 

Dose = (Dos.. Food PI<lnt + Dose W<lter + Dose Soil) x AOF 

Dose Food PI;lIlt ~ (Food C'OllCt:lllraJ;on x Planl BeF) x Food Ingestion Rate x Ft;Jctioll Diet 

DoseSoíl = Soil ConcentnlliollxlncídeTJlalSoillTlgcstionRnte 

Dose W;l1er -=- Water COllcelllflllion x Water Ingt:stioll Rate 

M~"iuS\","Aif)iM l'>!lcA.NoIA.-!Z Eook>gic.,lli<kA_.."..." 



r,",l""T, ~" Al'l"..'.I"M".....' 

~IT~ >. lFll-IU'$Jl\IIU. Hl(l() WFll MODn FOR nn: RfJ>.l,\IUn llAW~ 

Red-'hiledlh""l,: 

Body Weight 

FOO<Jlnge>1irlnRalc 

Waler Inge:;tion Ralc 

Soìllngcsl;onlVlte 

Area Use FactQr 

\i9570\)()llkg 

IUi39j(J{)() kg/cia\ "dry 
Il{l<jKMtWIUdav 

OOllllononi<w'day-dl)' 

l()llO(JrlOll 

Mellllc.:mC<'lItrnljon~ 
Soil Water Omnivore Herbivore ]nvertivore In''ElJ LOAH EmlllgiealConlamiHJ.nt Concenmnion Concentrmì..,I' Coneel1lrntion ConeClllmlion COn4'1ltralion no~-e NOAEL NOAEL 

ofCun"efll (mgikgl\dw) (Ing>1.) (mglkgIÙlw) (rng/kg) (dw) (mglkg) (dw) (rng!kgldayl(dw) (mgtk~id<lvl HQ, (ml.':lki!idal'l HQ, 

Cwrnium IJ 00025 6006 5.SH <)!2~1 3.765307732 ]45 2.60 20 0.1" 

Chromium 480 0.0025 167.~2 14~.32 159.84 6'Jt45:l5D05 I 6.n , 1.38 

Coppel '90 0015 271.46 6EI 547.33 , 1'::59201149 47 0.4~ 617 D.H 
Lead :12Ü 0,0025 91.5:" 59.\\4 10848 4.417M980) US 1.16 I" OD 
Mercury 0.72 0.0005 0.09J6 ù,lJS24 ú,08:24 O.OÜ574U5S 0,4<) 001 " 0,0(1 

NiÙel '" 0.0015 52411 7!),9~2 51A42 2,163X4432S 77.4 0.03 107 0,02 

Selenium 12.5 a.Oo25 15.7875 14.8375 14,8315 0.651803814 0.44 !.41l IS (4) 
Silver 2) Om5 L70! 00147 ]0521 Q,0719a4848 7 001 35 0,00 

Zinc 600 (l,U:>5 16692 \390,2 114(1'" 71.R44ì130Ó' 14,5 4.95 Dl 055 

Endo3ulhmI DOS NM 008 0.08 O.OS 0.003:101985 10 O.OD " 0.0(1 

Endo.u!fanJl 024 NM 0,24 0.24 0.24 0,009905956 10 0.00 50 (\.00 

Tnxapnelll' 2.4 NM 24 24 2A U.0\I9059561 I 0,10 5 002 
4-Bromopl1enyl.phenylether 0.27 O,fJOS 0,'" 0,21 027 O.oJ149947E NA NA '^ NA 
4-Chlorophellyl.phenylether on 0,005 0,27 0.27 0.27 0011499478 NA NA NA NA 
Acen<lph(hcne 0.92 0.005 o,n 0.92 0.91 O,038n11W9 7.1 001 35.5 OOD 

Ac.enaphlhylen<, (\2,7 D.OOS 0.27 0.:21 0,27 (J.()]1499478 7.1 OOD 35.5 OOD 

Anthrllcellc 9,] 0,005 9.1 9.1 9,1 0375956113 71 005 355 O.GI 

Benzo(a'1anthrace-ne )1 0,005 Jl Jl 31 1,279874608 71 O,l~ 355 0.04 
B<'llZOla)pyrene 25 OJ)05 25 " " LOJ2Z2570S 71 015 35.5 00) 
Benzo{b)flu<lT:lI!thene n 0.005 22 22 " 0.90&40J254 71 0.13 35.5 0.03 

Bcnz"(g.IJ,l}p~rylenc 13 0.005 13 l3 13 0,5369279 71 0.08 35.5 am. 
8enz<1(k)lluoranthenc 20 0.005 " 20 " 08:!585162 7.1 0.12 355 Dm 
ChrySC11t " 0.005 )1 )1 31 U"9&74608 7.1 0.18 355 004 
Oibenzo(a,I>)antnrucene '.1 0005 '.1 '.1 " 0169582027 71 0.02 3'>,5 0.00 

Fluoraothene M 0.005 " M " 2.641943574 71 D.Jï 355 007 
fluorene 076 0.005 0.76 0.76 0.76 O.ü3J724 1311 7.1 000 355 000 
Hexaclliombutudiene 0,21 0.005 0.21 (1.27 0.27 D.01149<J4J3 3.39 000 17 000 
He"acl>loroethane 027 0.005 0.27 o::n 0.27 00jI4<)947& NA NA NA NA 
Indcnn(I),3-cd)pyrcnc l3 0.005 l3 lJ 13 05369279 i,1 DOll 35.5 D.02 
Pent:>chlorophenol US 0.0125 US 1.35 US O,05&6M]<J5 4.26 0.01 8.52 001 

25 O,OOS 25 " 25 1.032225705 71 0.15 35.5 om 
yrene " 0.005 .- I " " I.S5772204& 71 0.26 35.5 0.05 
,Z.4-TriclllorbOllzenc 0.27 0.0005 0.27 0.21 0.27 0.OlI179128 J2.2 000 161 000 

1,2 D;chlorubenzen~ 0.27 00005 0.21 0.27 0.:21 IH1J 1 179728 32.2 OOD lól 000 
1.J-Dichloroberrzene 0.'27 O.ooos 027 027 0.27 0.011179728 32.2 0.00 161 D.OO 

1>4.nichlorobenZ~"'e 027 0.0005 0:21 0.27 027 fl.Ol I 179728 322 000 161 000 

HQn ~ Hv.~rtl Quotient based on lhc NOAEl. HQ] ~ Hazard Quotient ba;ed on the LOAEL 

Fnodweb Model C:rl,'ubtiolls. 

Dose" ((Whichever is grea!cr Dose Food IIiVcrl.> Dose Food )I,'lammal, or Dose food Planl) + DDse \"'ate-r +- Dose Soil)" AUF 

Do"" Food lnvc-rtebmtc- = {Food Cllnc.-nlrWion" W",rm BAF) x Food lngest;"n Rate x Fraction OJ,,, 

Dose Food Mummal ~ (Fooo CO!1C(:1\!ratlOIl X Mllmmal HAFI)( Food jngestion Ral" x Fraction Diet 

Dose Food Pllll1t = (Food çon"'-"Illl1ltion X I'lam Bet') x Food lngestion Rate x Fraction D;et 

Irooe Soil = So;) C{l),c.-ntra!ion X lncid.mtal Soillngestjon Rate 

nðse \Vater ~ Wó\\er Concentration x Water Inge!iljnn Rate 

M"""'","'I>/l;rr><>n 1'",,"A.'.rA.l1- l"-"'Ioj'iudp.."^,R..''''''''" 



Tetra Tech, Inc, Appendix MSA.A 

STEP 2 FOOD-WEB INVERTEBRATE CONCENTRATIONS 

'."'arm Calculations 

Max Concentrations 

Maximum Soil Concentration 
Invertebrate Invertebrate 

COPC 
(mg/kg) Dioaccumulation Factors Concentration Fraction Dr)' Ioycrtehratc Concentration (,,:\,: 

(dw) (dw) 

Cadmium 13 40.7 529.1 0.16 84.656 
Chromium 480 3.16 1516.8 0.16 242.688 
Copper 490 1.53 749.7 0.16 119.952 
Lcad 320 1.52 486.4 0.16 77.824 
!vlercllry 0.72 20.6 14.832 0.16 2.37312 

Nickel 89 4.73 420.97 0.16 67.3552 

Selenium 12.5 1.34 16.75 0.16 2.68 
Silver 2.1 i5.3 32.13 0.i6 5.1408 
Zinc 600 i2.6 7560 0.16 1209.6 

Endosultàn I 0.08 6 OA8 0.16 0.0768 
Endosulfan II 0.24 6 1.44 0.16 0.2304 
Toxaphene 2.4 6 14.4 0.16 2.304 
4~Bromopheny l.phenylether 0.27 I 0.27 0.16 0.0432 
4.Chlorophcnyl.phcnylether 0.27 1 0.27 0.16 0.0432 
Acenaphthcne 0.92 0.3 0.276 0.16 0.04416 
Acenaphthylene 0.27 0.22 0.0594 0.16 0.009504 

Anthracene 9.\ 0.32 2.912 0.\6 0.46592 

Benzo( a)anthracene 31 0.48 14.88 0.16 2.3808 
Benzo( a)pyn:ne 25 1.09 27.25 0.16 4.36 
Bellzo(b)f1uoranthenc 22 1.35 29.7 0.16 4.752 
Benzo(g, h, I )pery lene 13 0.45 5.85 0.16 0.936 
Benzo(k)fluoranthene 20 1.21 24.2 0.16 3.872 
Chrysene 31 0.73 22.63 0.16 3.6208 
Dibcnzo(a,h)anthra.cene 4.1 0.75 3.075 0.16 0.492 
Fluoranthene 64 0.37 23.68 0.16 3.7888 

Fluorene 0.76 0.2 0.152 0.16 0.02432 
Hcxachlorobutadiene 0.27 I 027 0.16 0.0432 
I1exachloroethane 0.27 1 0.27 0.16 0.0432 
Indeno( 1 ,23-cd)pyrene 13 0.93 12.09 0.16 1.9344 
Pentacllioropheno! 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- Trichlûrbenzene 0.27 0.56 0.1512 0.16 0.024i92 
1,2-Dichlorobenzene 0.27 1 0.27 0.16 0.0432 
1 ,3~Dîchlorobenzene 0.27 1 0.27 0.16 0.0432 
1 ,4~Dichlorobenzene 0.27 I 0.27 0.16 0.0432 
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Tetra Tech, Inc. Appendix MSA-A 

STEP 2 FOOD WEB ANALYSIS PLANT CONCENTRATIONS 

PLANT CALCULA nONS 
i\lax Concentrations 

!\Jaximum Soil Plant Bioaccumulation Plant CUl1ccntratiol1 Fraction 
Plant 

COPC 
Concentration Factors (dw) (d".') 01")' Concentration 

('V\") 

Cadmium 13 3.25 42.25 0.15 6.3375 
Chromium 480 0.084 40.32 0.15 6.048 
Copper 490 0.625 306.25 0.15 45.9375 
Lead 320 0.468 149.76 0.15 22.464 
Mercury 0.72 5 3.6 0.15 0.54 
Nickel 89 1.411 125.579 0.15 18.83685 

Selenium 12.5 3.012 37.65 0.15 5.6475 
Silver 2.1 0.037 0.0777 0.15 0.011655 

Zinc 600 1.82 1092 0.15 163.8 

Endosulfan I 0.08 0.3436 0.027488 0.15 0.0041232 
Endosulfan II 0.24 0.3131 0.075144 0.15 0.0112716 
Toxaphene 2.4 0.1217 0.29208 0.15 0.043812 
4-Bromopheny I-plleny lether 0.27 0.0578 0.015606 0.15 0.0023409 
4-Chlorophen y J -phen y lether 0.27 0.1697 0.045819 0.15 0.00687285 
Acenaphthene 0.92 0.2%4 0.235888 0.15 0.0353832 
Acenaphthylene 0.27 0.1653 0.044631 0.15 0.00669465 

Anthracene 9.1 0.1051 0.95641 0.15 0.1434615 
Benzo( a)anthracene 31 0.0222 0.6882 0.15 0.10323 
Benzo(a)pyrene 25 0.0135 0.3375 0.15 0.050625 
ßelllo(b )t111ornnthene 22 0.0174 0.3828 0.15 . 0.05742 
Bcnzo(g,h, I )pery lcne 13 0.0061 0.0793 0.15 0.011895 
Benzo(k)tluoranthene 20 0.0112 0.224 0.15 0.0336 
Chrysene 31 0.0289 0.8959 0.15 0.134385 
Dibenzo( a,h )anthracenc 4.1 0.0068 0.02788 0.15 0.004182 
Fluoranthene 64 0.0617 3.9488 0.15 0.59232 

Fluorene 0.76 0.179 0.13604 0.15 0.020406 
Hexachlorobutadiene 0.21 0.ü705 0.019035 0.15 0.00285525 

Hexachloroethane 0.27 0.2399 0.064773 0.15 0.00971595 
Indeno( 1,2,3-cd)pyrene 13 00061 0.0793 0.15 0.011895 
Pentachlorophenol 1.35 0.0492 0.06642 0.15 0.009963 
Phenanthrene 25 0.1154 2.885 0.15 0.43275 
Pyrene 45 0.0687 3.0915 0.15 0.463125 
t ,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-Dichlorobenzene 0.27 0.3673 0.099171 0.15 0.01487565 

lA-Dichlorobenzene 0.27 0.5055 0.136485 0.15 0.02047275 
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Tetra Tech, Inc. Appendix MSA~A 

STEP 2 FOOD WEB ANALYSIS SMALL MAMMAL CONCENTRA nONS 

MAMMAL CALCVLATIONS 
Max Concentrations 

Maximum Soil Omnivore (I\-Iotlse) Herbivore (Vole) Insectivore (Shl'e\\-') 
Omnivore (l\.touse) HerbÎl'ol"e (Vole) lnsectivore (Shrew) 

core Bioaccumulation Bimlccumulation Bioaccumulatìon 
Concentration 

Factors (dn) Factors (dll') Factors (tlw) 
Concentration (dw) Concentration (dw) Concentrntiun (llw) 

Cadmium 13 0.462 0.448 7.017 6.006 5.824 91.221 
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 
Lead 320 0.286 0.187 0.339 91.52 59.84 108.48 
Mercury 0.72 0.13 0.192 0.192 0.0936 0.13824 0.13824 
Nickel 89 0.589 0.898 0.578 52.421 79.922 51.442 
Selenium 12.5 1.263 1187 1.187 15.7875 14.8375 14.R375 

Silver 2.1 0.81 0.007 0.501 1.701 0.0147 1.0521 

Zinc 600 2.782 2.317 2.901 1669.2 1390.2 1740.6 
Endosulfan I 0.08 1 I I 0.08 0.08 0.08 
Endosulfan Il 0.24 1 I I 0.24 0.24 0.24 
Toxaphene 2.4 I 1 1 2.4 2.4 2.4 
4~Bromophen y I ~phen y lether 0.27 1 1 I 0.27 0.27 0.27 
4~C hlorophenyl ~pheny lether 0.27 I I 1 0.27 0.27 0.27 
Acenaphthene 0.92 1 1 I 0.92 0.92 0.92 
Acenaphthylene 0.27 I 1 1 0.27 0.27 0.27 
Anthracene 9.1 1 I 1 9.1 91 9.1 
Benzo(a)anthracene 31 1 I 1 31 31 31 

Benzo(a)pyrenc 25 1 I 1 25 25 25 

Benzo(b)fluoranlhene 22 1 I I 22 22 22 
Benzo(g,h,l)perytene 13 I I I 13 13 13 

Benzo(k)flllonmlhene 20 I I 1 20 20 20 
Chrysene 31 I I 1 31 31 31 

Dibcnz o( a,li )anthracene 4.1 1 1 1 4.1 4.1 4.1 
Fluoranthene 64 1 I 1 64 64 64 

Fluorene 0.76 1 1 I 0.76 0.76 Q.76 

Hexachlorobutudiene 0.27 1 I I 0.27 0.27 0.27 
Hexachloroethane 0.2i 1 I I 0.27 0.27 0.27 
1l1deno( I ,2,3~cd)p.yrene 13 I I I 13 13 13 
Pentachlorophenol 1.35 I I I 1.35 1.35 1.35 

Phenanthrene 25 I 1 1 25 25 25 
Pyrene 45 I I I 45 45 45 

1,2,4. TrÎchlorbenzene 0.27 I I I 0.27 027 0.27 
I ,2~Dichrorobenzene 0.27 I 1 1 0.27 027 0.27 
l,3-Dichlorobenzene 0.27 I 1 1 0.27 0.27 0.27 
1,4-Dichlorobenzene 0.27 1 1 1 0.27 0.27 0.27 

Martin State Airport, Maryland PageA.12orA-12 Ecological Risk Assessment 
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Tetra Tech. Inc. Appendix MSA~B 

AQI!ATlC SPECIES 

MAXI~I"M CON CENTRA nON HAZARD QUOTIENT VAL\iES 
MARTiN STATE AIRPORT 

Raccoon Mallard Belted Kìnglìsher Great ß1ue Heron 

Ecological Cmltamlnants NOAEL LOAEL NOAEL LOAEL NOAH LQAEL NOAEL LOAEL 

of Concern HQn HQ, HQn HO, HO" HQ, HQ" f.1QI 

otal Cadmium 403.80 8fi.38 182.8() 13.26 14.20 1.03 15.14 1.10 

Dissolved Cadmium JO.71 2.13 0.00 D,UU 1..23 0.09 1.31 0.09 

Total Chromium 4347.33 871.62 323.02 64.60 94.12 '8.82 100.](, 20.07 

Total Copper 18,98 14.66 4,60 3,50 0.26 020 0.28 0.21 

Dissolved Copper 6.47 5.00 0.00 0.00 0.20 0.15 0.11 0_16 

Total Lead 25.30 2.53 12.01 1.20 0.83 0.17 0.88 0.18 

Dissolved Lead OAI 0.04 o,on 0.00 Q.m: 0.02 0.09 0.02 

Total Mercury 37.48 '7.50 8.62 2,87 179.78 59.93 191.70 63.90 

Total Nickel 4.54 1.82 0.23 0.17 0_23 0.17 D.2S 0.18 

Total Selenium 187.81 117.38 11.64 6.411 1.50 0.30 1.60 0.32 

Total Silver 0.48 0.10 0.00 0.00 OOJ 0.00 0_01 0.00 

Dissolved Silver 0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

Total Zinc 87.80 17.53 35.23 3.90 11.54 1.28 12.31 I.J6 

Dissolved Zinc J8.34 3.66 0.00 0.00 3.28 0.36 J.50 039 

Endosulfan I 0.00 0.00 0.00 000 0.00 0.00 u.oo 0.00 

Endosulfan II 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 

Methoxychlor 0.00 0.00 0.00 0.00 0.00 0.00 0_00 0_00 

Toxaphene O.OJ 0,00 0.00 0.00 0.00 0.00 0.01 0.00 

4-Bromophenyl phenyl ether NA NA NA NA NA NA NA NA 

4-Chlorophenyl phenyl ether NA NA NA NA NA Nf\ NA NA 

Acenapthene 0.1I 0.05 0.02 0.00 0.27 0.05 0.29 0.06 

Accnapthylene 0.20 0.10 0,02 0.00 0.51 0.10 055 0.11 

Anthracene 0.08 0.02 0.00 0.00 0,55 011 0.5Y 0.12 

Benzo(a)anthracene 154.29 311.63 004 OJ)I 2.24 0.45 2.39 0.48 

Benzo(b )f1uoranthene 231.95 46.04 0.01 0.00 3.37 0.67 3.60 0.72 

Benzo(g,h,l)perylene 211.90 53.97 O.OJ 0.00 3.96 0,79 4.23 0.85 

Benzo(k)fluoranthene 231.69 45.99 O.OJ 0.00 3.31 0.67 3.60 0.72 

Chrysene 154.82 30.73 0.01 0.00 2.25 0.45 2.39 0.48 

Dibenz( a,h )anthracene 269.63 53.52 0.00 0.00 3.94 0,79 4.20 0,84 

Fluoranthene 0.24 0.05 0.02 0.00 0.84 OJl 0.90 0.J8 

Fluorene 0.38 0.08 0.01 0.00 1.38 0.28 1.48 0.30 

Hexachlorobenzene 36.36 3,64 0.48 0.09 88.35 17.05 94,20 18.18 

Hexachlorobutadiene 39.47 3.97 O,OJ 0.00 2.25 0.45 2.39 OA8 

Hexachlorocyc!opentadiene 0.94 0.J9 NA NA NA NA NA NA 

Hexachloroethane 0.08 0.02 NA NA NA NA NA NA 

lndeno( I ,2,3~cd)pyrene 272.J6 54.02 0.01 0.00 3.97 0.19 4.23 0.85 

Pentachlorophenol 1).38 1.88 0.07 0.04 1.02 0.51 1.08 0.54 

Phenanthrene 1.5] 0.30 0.02 0.00 5.54 1.11 5.91 1.18 

Pyrene 76.49 15.18 0.(l4 0.01 1.09 0.22 1.16 0,23 

1,1,1,2- Tetrachloroethane 0.01 0.00 NA NA NA N/\ NA NA 

1,1,2,2- Tetrachlorethane 0.0\ 0.00 NA NA NA NA NA NA 

1,2,4- Trichloroben7..ene 0.02 0.01 000 000 0.00 {UlU U.oo 0.00 

l,2-Dichlorobenzenc 0.01 0.00 0.00 0,00 000 0.00 O.DO 0.00 

1,3-Dichlorobenzene 0.01 0.00 0.00 0.00 0.00 000 0.00 0.00 

1 A-Dichlorobenzene 0.01 0.00 0.00 0.00 000 0.00 0.00 0,00 

Martin State Airport. M<lryhmd PagcB-lofB-11 Ecological Risk Assessmen( 



Tetra Tech, Inc. Appendix MSA-ß 

CONCENTRATIONS OF copes USED fOR STEP 2 AOUATIC FOOD-WEll ANALYSES 

AQUATIC RECEPTOR MODELS 

Martin State Airport 

Sediment v..1ater Benthìc 

Maximum Maximum Invertebrate Plant Fish 

Concentrtllion Concentraiion Concentration Concentmtìon Concentration 

Chemical (mg/kg) (mg/L) (mglkg) (mg/kg) (mg/kg) 

Total Cadmium 600 2.5 IR42 1950 105.07 
Dissolved Cadmium NA 2.5 NA NA 9.07 
Total Chromium 12000 2.5 2280 1008 480.19 
Total Copper 200 15 1592 125 62.60 
Dissolved Copper NA 17 NA NA 48.18 

olal Lead 210 2.5 69.3 9R.28 16.30 

Dissolved Lead NA 2.5 NA NA 1,60 
Total J'vlercnry 0.33 0.5 0.9471 1,65 13.85 
Total Nickel 92 2.5 19.3' 129.R12 91.78 
Tota! Selenium 12.5 2.5 12.5 37.65 13.79 
Total Silver !.3 2.5 0.234 0.04RI 1.58 
Dissolved Silver' NA 2.5 NA NA O.2R 

Total Zinc 790 25 3760.4 1437.R RH90 
Dissolved Zinc NA 95 NA NA 242.R2 
Endosulfan J 0.00013 NM 0.00013 0.000044668 000 
Endosulfan JJ 0.00039 NM 0.00039 0.000122109 0.00 
Methoxycllior 0.00065 NM 0.00065 0.000094055 0.01 
Toxaphene 0.0039 NM 0.0039 0.00047463 0.04 
4-Bromophenyl phenyl ether 0.44 0.005 0.44 0.025432 226.17 
4~Chlorophenyl phenyl ether 0.44 0.005 0.44 0.074668 206.57 
Acenapthenc 0.44 0.005 0.8976 0.112816 9.82 
A.cenapthylene 0.44 0.005 0.8976 0.072732 18.59 

Anthracene- 0.44 0.005 0.IIR8 0.046244 19.94 
Bcnzo( a )anthracene 1.5 0.005 2.1 0.0333 81.12 
Benzo(b )fluoranthene 1.6 0.005 0.256 0.07784- 122:)4 
Bcnzo(g,hJ)perylene 1.3 O.n05 0.39 0.00793 143.53 
Benzo(k )tluoranthenc 1.5 0.005 0.63 0.fl16R 122.14 
Chrysene 1.7 0.005 0.518 0.04913 RI.32 
Oi benz( a.h )anthracene 0.44 0.005 0.IIR8 0.002992 142.67 
Fluoral1thene 2.9 0.005 0.899 0.17893 30.59 
Fluorene 0.44 0.005 fl4972 0.07876 50.12 
Hexaclliorobenzene 0.44 0.005 0.3784 0.016148 49.5R 

Hexachlorobutadìcne 0.44 0.005 0.2684 0.03102 38.84 
Hexachlorocyclopentadien e 0.44 0.005 0.44 0.020548 18.60 

Hexachloroethane 0.44 0.005 0.44 0.105556 3.95 
lndeno( I ,2,3~cd )pyrene 1.4 0.005 0.504 0.00854 143.63 
Pentachlorophenol 2.2 0.0125 2.2 0.IOR24 22.05 
Phenanthrene 1.8 0.005 1.17 0.20772 200.70 
Pyrene 2.9 (UJOS 'OJ 019923 39.33 _..).. 
1, 1, 1,2~Tetrâchloroethalle 0.12 0.0005 0.12 0,140292 0.22 

I, I ,2,2~ Tetrachlorethane 0.12 0.0005 0.12 0.2147R8 0.14 
1,2,4~ Trichlorobcnzcne 0.12 0.0005 0.0576 0.026232 046 
1,2.Dichlorobenzene 044 0.0005 0.44 0.2409 0.23 
1,3.Dichlorobenzene 0.44 0.0005 044 0.161612 O.IR 
1,4.Dichlorooenzene 0.44 0.0005 044 0.221936 0.17 

Martin Stale Airport. !\'1aryJand Pageß.2ofB-11 Ecological Risk ASSCSSml;..õ1t 



lclr"b'~.I", 

:>(Mun$"',....'tp<1<l.Mu"I""" 

API',o,li, M,~~.ll 

STEP! FOOD \\'I::B ~toÐEL FOR 'flU': R..\CCOON 
Raecgnn 

Bod,Weighl 

foc,Jlng,,,li(lnR,lc 

W~lerln!:c,ti(lnR.lc 

Soil lt1gesl;on R."'110 

42J(X1Q(mkg 

!I,n' !400ti kgld~l . d" 

(),~()nt)fllll.Jd~) 

O.l.lbJ40ll1J kg/d~\ - dr; 

M!\ximum Con(,('lltrations 
S~>J;il1cn{ W~ter In''~l1d'M~ PI",ll F;sh 

rcolo~ie~l COll!,'I~ín'"'t ('Qne,"'lr"liQn CO""c~IF."ioll tC~t"~t<~lion CoMC"Mlf~lion Con~~"I,"tioM D",~ NOAfl LOAEL NOAH LQAEl 
QfC"nccm (msiksl (msil.) (mglkgl (mg''Ì;g} (mg/1;g) (mg'l,g/doy) (rngikgld~,) ('\l~;lllld~-'l HO, HQ, 

TOl~1 C:\d'n;llm ~!lO 11.0025 1342 l~50 111507 341.:132 ll85 427 401.86 gn.38 
Di'~f>I"e-d Ctlllnlium N' IHlOZ5 NA NA '107 9[(l1J (l,Bi 4,17 111.71 2.1.l 
Tol~IChmmi"m 12H{){) II.il02;: l2S0 10(.3 4WJ9 71J41676 '62 ~fj~ 4347..l3 .'171.61 

TUlal Copp~r M O.IH5 15'>2 12, 62.60 P2.1:i~ 7.4Y " IM.~a 14.66 
1l;\soh'cdCoppl'r NA 0\117 NA NA 4U~ 4~.4B I 7.4~ n 6,47 5.11(t 

T0l31u,3d "" !)(1f125 6~,:; 9U~ 16.311 99.~76 lM 19.4 l!i.JO 1,~J 
Di..olycd L.:~d NA IUIfI!5 NA NA l.hH 1.630 394 ;9.4 041 (I,M 
TOl;llMc"ur, <133 ILOllOS tl.9411 1,(,.; 2H5 n'l~4 (I,M " J7.48 ,-', 
TO(J!Ni"kd 92 O.OflH 19.,2 129,812 nn !29,3B 2B5 11.2 454 '>l 
TotoISoIcoi"!1l 12,5 o.on25 12,5 376'i 13.79 18, 1~ I Iji (116 137.81 111.38 
T<>1~1 Sih'c' )3 OOlm 1J2J4 00431 1.58 2,126 4.46 22.1 {).48 n,IO 
Dj'S<llyc~ Sih~r NA OOU25 '^ "M 0.28 Ù,3!O 4.46 12.:; lJ.1J1 lUll 
T<>1~llin" '"' 0.025 :1761),4 14318 853.90 1167.7.17 lJ3 66,6 81.86 17.$3 
O;",oh'c~ Zinc N' Ofl95 NA '^ :Nl.Xl 243.916 133 '" 18.34 3,66 
Endo,,,lfatll OIHllltJ NM OO(lOI3 OOO()fl441>68 I),nlll (HII/O 1.14 " 0,00 fl,{)(1 
Endo~"Jf:l1l II O,OOl)39 NM D,Omß9 O.IIIlOIUI09 ().llO O,llill 1.1., .;,7 11,00 O,'J') 
~kl!,,,,<)'<lIlo{ O,I~~165 :-<M {).f1()ÜM ().1\I)OtI9~U53 (HII \).lXll 1.9i 3M U(ilI 0,\)11 

To~aphcn~ fUlII39 NM (){)D39 fUin0474ó] (1.ll4 O.()46 3,9,' Jg7 11m (l,OT! 
4,Brorr'l'oJlhc'll"; hen)'1 elh~f 0,44 fi.01l5 fl.44 n,'.i25432 22617 226,399 " " NA M 

4..c~lo"'ph"n,'1 o~,.1 cllI~, n.*-! 11,005 0.41 !I.n7466~ 211657 1(l6.8!J4 NA " " NA 
A~U9" thc~," 0.44 U.(I!15 08..76 fo.112g16 Q,R2 lIlN9 93" '" lìi! DOS 

A~""apll,)'kn. 11.44 1),01l; '1.8976 I!.1I7Z7J2 IK,59 IR,819 93.3 '" 0.1') Dill 
;\tI\h",,,c~. 11.44 00115 <1.11 ~~ IHJ46N'1 1'1.94 20.174 '" 133:l O()ß (J1I2 

B"""ol~l.mlh''''''e~" U OUll:\ " 11.IIBl 8lJ2 ~1.7ì3 0.5, 1.67 154.29 30.0 
B~O\to{l:o)!1\'o,;m\Il"~,. ló O{)1J5 0),256 I1mn~ 122,24 122914 O.5J 2,61 231.?5 46.lJ4 

(i,nro{g.h,lll',,,"koo II 000;: 039 1I,11{)143 14153 IH.1lI5 0:\3 161 271.% !j3.9i 
(kl\to{kll\)Iomn,he~" " 0.005 {)63 lJ.OIf>8 122,14 122.795 lU3 261 lJl.li9 ~S.99 
Chrys<:nc l.? {lOll'; 11,578 11.11-1913 Ml.31 82.054 0.53 2.67 1-S4.31 JI},7) 
Dib"nz(".~:",r"~"',"nc 11.44 O.Oll5 1I.llgg 0002992 142.~7 14290<l 0.;<;3 2.67 Zá9.63 :13.$2 
F)uorM(h.oc ,. /l,ons (I M~9 ti,17~9:; 311.~9 3l.7'15 133 .M 'U4 n.{)~ 
Fl"oro~o 044 /In{l5 0.4971 f)ln87(; 5!U2 503-;4 133 oM (U~ Ü.iJ~ 

H"~~e~I"",t-.:llz~"" {),44 n,n!!s fUn4 0.1\16 I~~ 49.5~ 49.SJ2 137 13.1 36.36 3,64 
H.~"chlo,obulodi"nc IJA4 (HillS '1.2684 1l.IJ:I!02 3~.K4 ,9.074 0.9'/ 98~ 39,47 3.97 
Uoxodrlo,oe,do ",,'odicn" IU4 11,'1115 O.4~ O,tI2il54g 18.611 18,n9 " WI! 0,'14 0,1'1 

l-lexochlo{(\<:{hane IU4 lI.nn5 11,44 O.!()55~Ó 3."5 41~4 49., 246 O,(I~ (IN 
Indenoíl.2J"<:dlp)',cll" 'A 1J.(ln~ 0'í()4 1l,(lfI~5~ 14363 14~.24.\ 053 !67 In.16 54.[12 

Punl;lChlof"ph~nol " 0,012.; U 0, 1{)~24 n.Il'í B.On 14~ 123 9,]& 1.8& 
PlI<llanlh'cn~ '" !l,1I!J5 l.I7 (l20772 lOO7l) 20(474 13:\ Mo LSI (\.]I) 
PYle'll" " !l(l!J~ t.32 0.19923 J9.33 ~IU40 (UJ 1.~1 7f>.~9 1~.13 
1,].J .~-T"traeill(ll'tl<:j),atI~ '112 fJOOll5 lI.l2 O1402~2 O.2! 0,271 HA '"' 0,01 (J.IlO 

1.1.2.2.T<:lracllloreth",," 0,12 ".lIm,s (112 (UI478~ 014 0,26& HA '" 0.01 O.l>rJ 

1,2.4-Trkhlo,,,bcnzto. lJ.12 IUJOO5 Ü,/l;l76 0,\)261'2 046 0.\13 2~.1 n.:i 0(>2 ll.111 

1.2-Dicltlorobcn""-~'" lJA4 !l.ono; 0.44 lJ.24(1-9 023 IH21 ~U m 1J.l>1 lUJO 

1,3_0iohloroil.nun<: d.H lJ.()nos lI44 o 1~1612 (i.l~ 11,621 ~.2 nl 0,(1] ().l~) 
l.~.Pichlo,ob"nlJ;"e ijA4 1l,01l()S 044 O.1119J~ 1111 11,621 m ,," 1101 O.!~l 

Nt... N<>tA,cilabl". flQ, ~ Hazard Qulll'om bosod on thc :"iOAEL IIQI" floz~{d QLlolÎcnl b",,"" "" tlL" LOAEL 

Food","b Model Cal~"I~ 
Do", "lí MOST COI\\.1m;nalcd Food DNe} + Do~o Sediment oj. D<>~~ Wa'ur)lllod) Weight 

00'" Food ~ Food Conce"tt:Illon ~ Food IU!leSliOll Ituc 
[)OS!! ""'~l~r ~ W~fC' C"~ccnulllion ~ W:Il.<:, lns",tion RaTe 

00S!! S,'dim."l ~ SCdi"WI\T Con<:cotrulion ~ S,-.írm"nllllgc,Ü"" Rar" 

l".!oll,)oln.ll h'n,I"~.,,,! PA,-\,,,,..,,,",,, 



T~l;~ T~cb. 1"" ....I'''"~~,., 1<.1<;,-\-8 

Malla~d 
BodyWeighl 

Ft)Mln;;e~t'Írll1 Rale 

Wak' In~est;onR'l1e 

SedímC'll[I[lge~lì(ln R~le 

STEP 2 FOOD WEB MOOl'L FOR TilE MALLARD 

0.6120000 kg 

0.0830000kglday-dry 
0.085(1000 Lidav 

0.OO070311kglday.dry 

Maximum C"nccot~ntioos 

Sediment Waler I hweJteÞmfe PlatH , 

EcologicalCoot:unil1ant Concentr~tion COl1ccnttillion CDnccnlTation Concentration Dm,e 
I 

NOA!':t LOAFL NOAH LfHEL I 
of Cone em (m~ikg.\ (mgiL) (m~ikg) (mgikj,;) , (mwl;gi.1ay\ I (m);'1.:g/day) {ffi!;/Ìig/JaYJ HQ" HQ, 

Tot~1 Cadmium (iOO 00025 ]842 1950 265.151 , 145 00 1112.116 13.26 

[l;ssolv~dCadmium N.A 0,0025 I N.' NA o ()()(l 1.~5 10 oel{) 0,/)(1 

Toml Chromium 11000 0.0015 I 2211ll 10011 , 323.016 , 5 323.02 6.1,{.0 

TotalCoppe, 100 0.015 159::. 125 216.141 " 61.7 4.6H 3.50 

DisS.QlvcdCoppcr NA 0017 NA NA 0.002 47 61.7 O(~ 000 
Total Lead 210 0.0025 69.3 91U8 13571 I.U 113 12.01 I.W 
D;s~lvedLead NA 0.0025 NA NA 0.000 113 113 o.on O.UD 

lotalMerOII)' 0.33 0.0005 0.9471 1.65 ()2!4 0,026 Ü.078 8.62 2.87 

TolltlNickel 92 fJOO25 19.32 129.812 17711 77.4 107 0.23 0.1; 

TMalSclellillm 12.5 OJI025 12.5 3765 5.121 0.44 OS 11.64 6.40 

TOID!Silver 13 0,0025 0.234 0,0481 0.001\ 35.6 nil i).OO 0.00 

Disso]vedSilver N,\ 0.0025 NA Nil. O.OOÛ 35.6 '" [HlO DOO 

TotalZillC 790 0.025 31(,0.4 11-37.8 510.901 14.5 Dl 35.23 J.90 

DissolvetlZlllC NA 0.ü')5 NA 1\'/\ o.on H.5 13! 000 1l,00 

Endosulfanl o,noon NM (l.lIOOn 0.00004466ll 0000 III 50 0.00 000 
Endosulfallll 000039 NJI,I 0.000,'1 o OûO\22I(1<j 0000 10 50 000 O.1l0 

Metlwx)'l:hlOi 1),00065 NM 0.00065 0.000094055 0.000 .,5.5 177.5 0.00 000 
Tuxaphene 0,0039 NM O.OOJ'i 0.()OM7463 0.00] I 5 0.00 0.00 
4.8mmOflh~"IlY! phenyl eTher 0.44 0.005 0.44 0025432 0,06] NA 1\:A NA NA 
4.Chlofophenyl phenyl ethel 0.44 0.[105 0.44 0.07466ll D.061 NA NA NA NA 
Accnapthene 0.44 0,005 0}jl)7ó 0.J128IG 0.123 7.1 35.5 OO::! 000 

A~apthylelle (1.44 0.005 0.8976 0,072132 0.123 7.1 35_.5 0.02 000 
AIIÙlracene 044. 0.005 0,1188 0.046244 0.017 7.1 35.5 ;),00 000 
Btnzo(ajanthraceoe 1.5 0.005 :U 0.03:B 0.281 7.1 35.5 0.11' 0,01 

Bellzo(b)fluorantlll;ne 1.6 0.005 0.256 O,017~4 (l0]7 71 35,5 0.01 000 
BeIlZll(p,Jd)perylenc U 0.005 OJ9 0.007'l3 D055 7.1 35.5 0.01 0.00 
Benzoik)l1uorJmhelle 1.5 0,005 H.6J 0.016& O.ollS 7.1 35.5 0(11 000 
Chrysene 1.7 0,005 0.578 0,04')13 O.OSI 71 35.5 O.Ol 000 
Dibenz(a,hìanlhl'IICene 044 0005 01]88 11002992 0.017 1.1 .>55 frOO 0.00 
1-1110TJnthene 2.9 n,OO5 0.899 0.1789:; 0.126 7.1 355 O.O~ 0.00 
Fluo":ne 0,44 (1,005 0.4972 0,(m176 0.069 71 35.5 0.01 000 
Hcxnchj(lfvuenzene 0.44 0.005 0.J784 0.01614& 0.053 0.11 0.57 {l<!& lJ.09 

Hexachlornhmndienc (1.44 n,oo:, 0.2684 0.03102 0.Iß8 339 17 001 0.00 
Hexa<;hlotncy<;!opentadient" 0,44 0.005 0,44 0.02054-8 0,0(,] NA NA NA NA 

Hexnchlorvetlmlle 0.44 0.005 0.44 0105556 0.061 NA NA N,\ NA 
ludellO( 1,2.3-çd}p~TCllt " 0.005 0504 o.üOll54. 0.07! 7.1 :;5_5 O.O! 000 
Pe~mcl!krrophellol ').2 00125 2.2 0,10824 0.303 4.16 l152 0.07 0.04 

Pl!ellilllthrene LIt 0.005 1,}7 0.20772 0.161 71 35.S 0.02 0.00 
Pyrtlle' 19 0.005 131 11.l9923 0.319 7.1 35,5 0,04 0.01 

I,I.l,2~TetrachlorocthJne 0.11 0.0005 0,12 1I.14(Q92 1)01'" NA NA N,' NA 
1.I,2,2-TelTachlorethlluc 0.12 0.0005 0.12 0,2]4788 0,029 NA NA NA NA 

1,2.4.Trichloroheozl.'ne 0.12 00005 0.0576 0,O2623:? 0.008 32.2 161 0,00 000 

L2.DícbloIoltellzene 044 11.0005 044 0.140~ 11.06Ü 1~.1 ]61 0.00 0.00 
1,3-DíchJorobeIlZene 1),44 0.0005 0.44 0.161611 0,060 32.2 It,l 000 000 
1,4-Dichlofoven:n"tle 044 0.000:5 0,44 0,221936 (lOGO 32.2 161 0.00 000 

NA"" Not Availllble, HQn ~ Hazard Quotient Itased\m the NO^fL. HQI ~ Hal:llrd Quot;ent ba>~d tllllhc LOAEL 

Fooclw,",þ Mood ClIklllallDns; 

Dose = (( Mo~t Conmmìnalell Foud Dose) + DtlS'" Sediment + Dose Water)1 Body Weigl'll 

Do;;e Food = FO.Jd (on.;elltration x Food lngötioo Rale 

DoS!' \Val~r cO Water Concentration x W,1ter Ill~esúon RJte 

MaIllnSIQlcAi",,,,t,M:!,,.l:1lld P~c8-4ofB_ll Erolog;cclRis!lA5,cs''''CIlI 



Tel",Te~h.Jllç 
App,,"d,xMSA-D 

ßelted Kin:lisher 
RodyWei!Jhl 

Fnoò]ngestinll Rate 

Water lngesÜon Rate 

St:dimenl IlIfleSliûn Rare 

STEP 2: FOOn WEB MOÐEL FOR TilE OELTED KINGJ<lSIIER 

0.1250000 kg 

O.cr245000 kglday-dry 
0.0211000 LiDny 

0.0000000 kgld<ly-dcy 

Maximum CQn<;/!ntrlltÎQns 

SedìlJl~lJl Water Invertebralt: Fish I Eco]o;rica(Cootaminant ConcentraTion Cnn<;etllmlion Concentration Cllllceotration Dose NOAEL LOAEL NOAEL LOAEl 

ofCüncero (lUg/kg) (m;!/L) (mgikgl (m!!fkg) (mgikg!d;!Yl (mg.'kg,'dav) (lOgikg/day) HQ" I1Q] 

TocalCadmium lioo 0.0025 !842 10507 20.594 1,4) 10 14.20 1.03 

DissotvcdCadmium NA 0.0025 NA 9.lY1 1.778 ]4~ 20 1.23 0.09 

TOlalChcomÎum J2000 OelO25 2280 4&11.19 I 94.118 I ; 9..1.12 IS.82 

T01alCupper 200 0.0]5 1592 62.60 12.172 47 61.' 02(, 020 

DissnhedCopper NA n.Oli NA 48.28 9.466 47 61.7 0.10 0.15 

TOlal Lead 210 0.0025 69.3 \(dO 3.195 3.85 19.:- 083 I 0,17 

DissolveJLcaJ NA 0.DO)5 NA J.IíO 0.314 3,85 19.3 0.08 002 

TollilMereu!) 0.33 0.0005 D?411 23.8.5 4674 0.02(; O.ü7S 1 79.7S 59.93 

TOlal Nickel n 0.0025 19.31 92.71': HUll5 77,4 107 0.23 017 

TotillSe]eniom 12.5 O.00:!5 12.5 1379 2.7m I.' 9 1.50 0..10 

TOlalSill'er 1.3 0.0025 0.234 1.58 0.310 35.6 178 00] 000 

Ois$olvedSilvcI NA 0.0025 NA 0.28 0.055 35.6 178 0,00 00{) 

TotlllZinc 790 0,025 376(1.1- 853.90 ]67369 14,5 lJl 11.54 I.2S 

Di.solvedl.inc NA 0.095 NA 242,&2 47.609 14.5 13] 12' 036 

ElldnslIlfalll 0.00013 NM 000013 0.00 0.000 I<l 50 0.00 0.0{) 

Endosl.llfan II 000039 NM 0.00039 00{) 0.000 10 50 0,00 o.on 

Mt:lhoxycblor 0.00065 NM 0.00065 0.01 0.000 355 1775 0.00 000 
roxaphelle 0.0039 NM O.l}()39 0./)4 O.Ofll I 5 0.00 0.00 

4-BHllllopheny] phenyl ethe 0.44 O.l105 044 216.17 4-4.329 NA NA NA NA 

4.Ch]orophcny] phenylethe 0.44 0.005 0.44 206.57 40489 NA NA NA NA 

Atenaplhcne 0.44 0.005 0.8976 9,32 1.925 71 355 0.27 0.05 

Accnaprbylene 044 0.005 (J.R97G 18.59 ],644 7.1 355 0.5! 0.10 

Anthracene U.44 0005 (I.llgg 19.94 3.909 7.1 35.5 0.55 n.ll 
Benzo(a)l.llJthracenc J.5 0.005 2.l 81.12 J5.900 71 355 2-24 0.45 

Ben~o(blf1uoranlh\:Il': I' 0.005 0.256 122.24 23.960 7.1 355 3.37 067 
[JellZO\g,h,lipcrylene JJ 0,005 0.39 143.53 2iU33 7.1 35.5 3.96 0.79 

8enzoíkHIlJoranthene IS 0.005 0.63 122.14 23.940 71 355 3.37 067 
C'hl')'scne 17 DOO5 0578 8152 15.940 7_1 35.5 2.2.:0- 0.45 

DibellZ(:l.h)al1lhrllcelle 0.44 0.005 (I,1!1::8 142ó' 27.964 7.1 35.5 3.94 0.79 

flUOralllhcIlC 2.9 0.005 0.899 JO.59 5.9% 7.1 35.5 084 0.17 

fluorene 0.44 0.005 (l.4972 50.11 9.824 7.1 35.5 U8 0.28 

Hexach]orohen;;.cne 0.44 0.005 0.3784 49,jl; 9.718 {)II 0.57 88.35 17.D5 

Hexadl]Ol'[lOuradiene 0,44 0.005 0.2684 3&,84 7,613 339 17 2.25 0.45 

Hexachlorocyclopentadiene 0.44 0,005 0.44 18.60 3.645 NA Nc\ NA NA 

Hex;'lchlometlmne 0.44- rUJ05 0.44 3.95 t1775 NA NA NA NA 

lndeno(l,2,3-cd)pyrene 14 0.005 0,50-1 14],63 21U51 7.1 35.5 3.97 0.79 

Pentachlorophenol 2.2 00125 " 22.05 4.314 4.26 !Ul I.OI n.SJ 

Phenanthrene L' 0.005 1.l7 200.70 39338 7.1 35.5 5.54 1.11 

P)'Tene 29 0005 2.31 39.33 7.710 7.1 35.5 Ul9 0.22 

l,l,12.T\J1r~chIQroelhall\J 0.l2 0.0005 0,12 0.21 ON3 NA NA NA NA 

I,J,2,Z-Tetrachlorethane 0.12 0.0005 0.12 0.14 0.027 NA NA NA NA 

1.2.4.Tcìchlorubenzene 0.12 O.00U5 U,0576 U.46 0.090 32.1 ]Úl 0,00 OJJÜ 

],2.Dichlorobenzcne 0,44 0.0005 0.44 0.23 O.OSG 32.2 16] O,Of) 00{) 

])-Dichlorobenzene 0.44 f),OOOj 0.44 O.HI 0.08b 32.2 161 O.OU OJl(I 

],4-DichlOHlhenzcnc 0.44 0,0005 0.44 0.]7 0.086 32,2 161 0.00 (I.on 

NA "" Nûl Available. HQn = Hazard Quotient base.1 OIl the NOAEL HQI = H:tZard Quotienl ba~ nn the LOAEL 

FoodwebModelCnlculattons' 

Dose = (( Most Contaminated Food Dose) -[ Dose Sediment I Dose WtlTer)! Body Weight 

Dose Food'" Food C'oncentration x rood Ingestìoll Rate 

Dose \Vater "" Waler Concentration x Water In!,~stíon Rate 

Dose Sediment'" Sedilllent Concentration x Sedilllent Ingestion R.tte 

Mat1in$lateA;rpon Pa~B.5ofB.11 Erologiul Risk Assess""",, 



T~(r;iTet;h.lnç App~ndí,,~lSA-ß 

STEP" FOOD WEH ANALYSIS fOR GREAT BLUE {IERON 

Great Blue Heron 
Body Weight 

Food Ingestion R,lle 

\Vater Ingestion Rate 

Sediment Ingestion Rate 

2.1000000 kg 

() 4389000 kg/day - dry 

O.IO'.l(lO(lO UDa\' 
0.0000000 kg/day . dry 

Maximum Conc-entrations 

Sediment Water Fish II Ecological Contaminant Concentration COl1centrution Concentration Dose NOAH LOAEl NOAEL LOAEl 

ofCúllcr::rn (mgikg) (mg/L) (mg/kg) (mglkgfday) (Illg/kg/day) (mg/kg/da\'l HQ" HQ, Ii 

otulCadmium 600 0,0025 105,07 21.960 1.45 20 15.14 UO 
Dissolved Cadmium NA 0.002) 907 L896 145 20 1.31 009 
Tútal Chromium 12flflfl 00025 480.19 100.360 I ; 100.36 20.07 

Total Copper 200 0015 62.60 1},084 47 61,7 (US 021 

Dissolved Copper NA 0017 4S,28 10091 47 61.7 0,21 0,16 

Total Lead 210 00025 16.30 3.407 385 193 0.88 0.18 
Dissolved Lead NA 0,0025 160 0.335 3.85 19.3 009 002 
To!alMercury 033 00005 2U5 49&4 üOlfi OJl78 191.711 63.90 
Total Nickel 92 0.0025 9278 19.391 774 107 0.2:1 0.18 
Total Selenium 12'î 0.0025 13.79 2.SS2 18 9 1.60 0.32 
Total Silver 13 00025 1,58 0.330 356 178 0.01 0,00 
Dissol\'edSilvcr NA 0.0025 0.2& 0059 356 178 0.00 0.00 

otalZinc 790 0025 853.90 178466 14,5 131 12.31 l.36 
Dissolved Zinc NA 0.095 242.82 50754 145 131 3.50 0.39 
Endosulfan I 0.00013 NM 0.00 0.000 10 50 0,00 O.OD 

Endosulfan II 0.00039 NM 000 0001 10 50 000 0.00 
Methoxychlor 000065 NM 0.01 0.002 355 1775 0.00 0.00 
Toxaphene 00039 NM 004 0.009 1 5 0.01 0.00 

-Bromophenyl phenyl ethe 0.44 0005 22617 47.269 NA NA NA NA 
4-Chlorophenyl phenyl elhe 0.44 0.005 206.57 43173 NA NA NA NA 
Acenapthene 044 0.005 <.)82 2.052 71 35.5 0.29 0,06 
Acenapthylene 0.44 0.005 18.W 1885 7.1 35.5 OS5 0,1 \ 

Anthr<lcene 0.44 0.005 19.94 4.168 :.1 35,5 0.54 0.12 
Benzo(a)<lnthracene 1.5 0005 8Ll2 16.954 71 35.5 2.39 0,48 
Benzo(b)f1uoffinthene 1.6 0.005 12224 25.543 7.1 355 3.60 072 
Aenzo(g,h,l)perykne 13 0.005 143.53 ì999S 71 15.5 4.23 0.85 
Benzo(k)l1uowllthene 1.5 0,005 122,\4 25.528 71 35.5 3.60 0.72 
Chrvscne L7 0005 81,32 16.996 71 35.5 2.39 (J,48 

Dibenz(a,h)anlhmcene 0.44 0.005 142.117 29818 71 35.5 4.2u 0.84 
Fluoranthene 2.9 0005 30.59 6393 7.1 355 ()90 0.18 

Fluorene 0,44 O.OOS 50.12 10.475 71 355 1.48 0,30 
Hcxachloroncnzene 0.44 0.005 4958 10.362 (J.I! 0.57 94.20 18.18 

Hexacrllowbuladienc 0,44 0,005 38,84 g,llS 3.39 17 2.39 0.48 
Hexachlorocyclopentadienc 044 0,005 18.GO 3.887 NA NA NA NA 
Hexachloroethane 0.44 0.005 3.95 0.826 NA NA NA NA 
lndcmn( 1 ,2,3-cd.lpyrene 1.4 0,005 143.63 30.019 71 35,5 4.23 0.85 
Pentachlorophenol 2.2 0,0125 22.05 4.609 4.26 8.52 1.08 054 
Phenanthrenc 18 0.005 20070 41947 7.1 35.5 5.91 1.18 
Pyrene 2.9 0.005 39,33 8,220 71 35,5 Ll6 0.23 
1,I,J.2-Tetrachlorocthal1t' 0,12 0.0005 0.2? 004S NA NA NA NA 
1,1,2,2-T~1rachjorethane 0,12 00005 014 0.028 NA NA NA NA 

1.2.4-TrichlorobclIZene 012 0.0005 0.46 0096 32,2 Hil 000 000 
1,2-Dichlorobenzene 0.44 0.0005 0.23 0.048 ]2,2 161 0.00 000 
1,1-DichtoHlbenzene 0.44 0,0005 OJ8 0.038 32.2 161 000 0.00 

IA-Dichlurobcnzene 044 0.0005 0,17 0.035 32.2 IÚI 0.00 0.00 

NA = Not Avail<lble, HQn=o Hazatd Quotient based ún thc NOAEL, HQI = Hazard Quotient based on thl' LOAEL 

Foodweb l\-,1odd Calculations 

Dose = (( Most Contaminated Food Dose) + Dose Sediment + Dose V.hlter)/ Body Weight 
Dose Foud = Food Concentration x Food Ingestion Rate 
Dose \Vater = W<lfer Concentration x Water lngestioo Rate 

Dose Sedimeot = Sediment Concentration x SL'dimenllngestion Rate 

Mllrt;IIS\ateAirpOl1,1\hryland PllgeB--6üfB-ll Ecplogical}t;skAsses,met\\ 



TctraTeclL Ine Appendi, MSA-S 

STEP 2 FOOD WEB ANALYSIS BENT/lie INVERTEBRATE CONCENTRATIUNS 

BENTHIC 1/I."'ERTEBRATECONCENTRATlON 

Maxinlum Sedjlll~nt Conc~ntratÎlm 
lnn'rtebrate Im'erubTlHc 

cope lnvertebrnte ßillcuncentra.ri(lrt Factors (d'l\') 
(mgfkg) ClJl1cel1turinn FJ"action CUflcertrrlltiofl 

(It",) I)r~' '...."'1 

Total Cadmium 3.117 (,(10 1842 0,!6 294,12 

Dissolved Cadmium 3.ü7 NA !\.-\ 0.1" k\ 
Total Chromium 0.19 12000 22&0 0.1f> 3M); 

Total Copper 7.96 200 \59~ 0,16 15472 

Dissolved Copper 796 ~~A NA (l.ll, NA 

Total Lead 0,33 210 6'>:'> H.I" 110118 

Dissolved Lead 0,33 NA NA 0.16 NA 

Total Mercury 2.87 0.33 1l,9471 01(, üIStSJ" 

Total Nickel 0.11 9' 19,32 0.16 3.0912 

Total Selenium I 125 12.5 0.1& 2 

Total Silver 0.18 u 0.234 0,16 O.O374-l 

Dissolved Silver 0,18 N,\ NA [),lh NA 

Total Zint 4,76 79D 3760.4 tUb 601.6M 

Dissolved Zinc 4,76 N.^ NA 0.111 NA 

Elldosulfan I I O,OOOIl O(){]O13 0,1(i O,0(1l1020& 

Endosulfan Il I 0.00039 0.00039 0.16 0.0000624 

Methoxychlor I 000065 000065 0.16 0000]04- 

Tuxaphene I 0.0039 0.0039 0.16 0,000624 

4-Bromophenyl phenyl ether I 0.44 0.44 0.16 0.0704 

4-Chlmophenyl phenyl ether I 0.44 0.44 0.1t> 00704 

Acenapthcnc 2.04 0.44 0.8976 0,16- 01436!6 

Actnapthylene 2.0~ 0.44 U.8976 016 0.143616 

Anthracene D.n 0,44 (UI8S 0,16 0,019008 

Benzo( a)anthmcene 14 " ;>1 Ü,]6 0.336 

Bellzo(b )tluoranthene 0.16- 1.6 (I.Z56 0.](1 0.04U% 

Benzo(g,h,I)perylcl1\: 0.3 1.3 lJ.39 0.16 00624 

Benzo(klfluorullthene 0.42 15 063 0.16 0.1008 

Chrysene 0,34 17 0.578 0.16 0,0924& 

Dibcnz{ a,h )anthracene O.2ï 0.44 0.1188 0.16 0.019008 

F1uoranthenc 0.31 2.9 1)899 016 0,14384 

Fluorene 1.13 044 OA')72 0.16 0.079552 

Hexachlorobenzellc 0.8(i 1144 03784 0.10 O,U60544 

Hcxachlorohutadienc 0.61 0.44 02684 0.16 OO,t2944 

Hexachlorocydopentadiene I 0.44 0.44 0,16- 0.0704 

lkxachloroethane I 0.44 0.44 0.16 1t070.1 

Indeno( I ,2,3~cd)pyrcne 0.36 1.4 0.504 (lHi 008064 

Pentachlorophenol I 2.2 21 016 O.3n 

Phenanthrene 0.65 " U7 0.16 0,1872 

Pyrene 08 29 2.3~ (1.16 0,3712 

I, I ,I,2-Tetrachloroethane I \l12 0.12 0.16 00192 

1, I ,2,2-Tetrachlorethane I 0,12 011 0.16 0,0192 

I ,2,4~Trìchlorobcnzcne OAX 0.12 0.0576 1116 0,009216 

1,2-Dichlorobellzeoc I 0,.1.,1 0.44 0.16 O,U70.j 

IJ-Dichlorobeozeoe I 0"4 0.44 016 O.07/H 

1,4.Dichloroben:rene I 0.44 U.44 0.16 lJ.0704 
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Tetrlllech, Inc. Appendix MSA.B 

STEP:' FOOD W"EB ANALSIS AQUATIC PLANT CON{TNTRATIONS 

PLANT CO~CENTR.""TIONS 

core 
Sediment CUßccntration Pl>u1t Rillconcentration Factors Plant Fraction Plant 

(dw) (dw) (~Onttnlrati;}n (d\\) IJrJ Cun(:entnllÎon (w...." 

Total Cadmium 600 3.25 19511 0.15 292.5 

Dissolved Cadmìum NA 3.25 NA 0.1) NA 

Total Chromium 12000 0.084 IOOl' 0.15 151.2 

Total Copper 200 D.fi25 \25 0.15 18.75 

Dissolved Copper NA 0.625 NA 0.15 NA 

Total Lead 2lú 0.468 93.28 0.15 14741 

Dissolved le<ld NA 0.468 NA 0.15 NA 

Total Mercury 0.33 , 1-65 0.15 0.2475 

Total Nickel 92- 1.411 129.8!2 0.15 Iq4718 

Total SelenÎum 12.5 3.012 37.65 0.15 5,6415 

Total Silver L3 turn 0.0481 0.15 0.001215 

Dissolved Silver NA 0.037 NA 0.15 NA 

Total Zinc 790 181 1437.8 0.15 21567 

Dissolved Zìnc NA 1.82 NA 0,15 NA 

Endosulfan I 0.00013 0_3436 0000044668 0.15 6.7002E-Oó 

Endosulfan II 0.00039 0.3131 0,000122109 0.15 U\3IME-05 
Methoxychlor 0,00065 0.1447 0.000094055 0.15 1.41083E-05 

Toxaphene O.íKß9 0.1217 O.OO\H746:1 0.15 7.JI945E-05 

4~Bromophenyl phenyl ether 0.44 0,0578 0.D25432 0.15 0.003814& 

4-Chlorophenyl phenyl ether 0.44 0.1697 0.074668 0.15 0.0112002 

Acenapthenc 0.44 0.2564 0.112816 0,15 0.0169224 

Acenapthylene 0.44 0.1653 0.072732 0.15 0.010909& 

Anthracene 0,44 0.JU51 0.046144 0.15 0.0069366 

Ael1zo( a)anthracene 1.5 O.ü122 OÆJ:. 0,15 0.004995 

Benzo(b)fluoranthene 1.6 O.OJ74 0.02784 OJj 0.004176 

Benzo(g,h,f)peI)'lene ]3 o.on61 0.tl0793 0.15 0.0011895 

Benzo(k)fluoranthene 1.5 O.D112 O.{J168 0.15 0.00252 

Chrysenc 1.7 0.0289 0.04913 eus 0.0073695 

Dibenz( a,h)anthracenc 0.44 0.0068 0.002992 eU5 0,OOû4488 

FJuoranthene 2_9 0.0617 0.17893 0.15 0.02&8395 

Fluorene 0,44 0.179 0,07816 0.15 0.011814 

11exachlorobenzene 0.44 0.0367 0.0161411 0.15 0.0024222 

Hexachlorobutadiene O..~4 0.0705 0.03102 0.15 0.004653 

Hcxachloroc}' clopentad iene OA.4 0.0467 0.010548 0.15 O.OO3{1822 

HexachloroeUlane 0.44 0.2399 0.105556 0_15 0.0158334 

lndeno( 1 ,2,3-cd)pyrene 1,4 O.OO6J 0.00854 0,15 0.001281 

Pentachlorophenol 2.2 0.0492 0.10824 0.15 0,016236 

Phenanthrene U 0.1154 0.20712 0.15 0.031158 

Pyrenc 2.9 (1.06&7 0.\9923 0.15 0.0298845 

1,1,1,2- T etrachloroeUlane o.n I.1fi91 0.140292 0.15 0.0110438 

I, I ,2.2~Tetrachlorethalle 0.11 1.7899 0.214788 0.15 0.0322182 

1,2,4- Trichlorobenzcnc 0.11 0.2186 0.026232 0.15 0.0039348 

I ,2~L>ichlorobenzene 0,44 0.5475 0.2409 0.15 O.oJ6135 

1,3~Dichlorobenzene 0.44 0.3673 0.lii1612 0.15 O.1l142418 

I ,4~Dichlorobenzenc 044 0,5044 0.221936 0.15 0.0332904 
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Tetra Tech, Joc Appendix MSA-B 

STEP 2 FOOD WEB ANALYSIS SURFACE WATER FISH CONCENTRATIONS 

FISH CONCENTRATIONS f'ROM SURFACE WATER 

COPC fish BioconcentratÎon Factors (mg/kg dwl 
Surface \Valcr Fish Concentration 

Concentratjon (mg/I,) (mglkg) 

Total Cadmium 3628 0.0025 9.07 

Dissolved Cadmium 3628 0.0015 907 

Total Chromium 76 0,0025 (U9 

Total Copper 2840 0.015 42.60 

Dissolved Copper 2340 0,017 48.28 

Total Lead 640 0,0025 \60 
Dissolved Lead 1>40 0.0025 L60 

T ota 1 Mercury 44672 0,0005 22.34 

Total Nickel 312 0.0025 0,78 

Total Selenium 516 0.0025 1.29 

Total Silver 112 0.0025 0.28 

Dissolved Silver 112 0,0025 ns 
Total Zinc 2556 0.025 63.90 

Dissolved Zinc 2556 0.095 242.82 

Endosulfan I 1960 NM NA 

Endosulfan II 10469 NM NA 

f\-1ethoxychìor 59803 NM NA 

Toxaphene 220814 NM NA 

4~Bromophenyl phenyl ether 45145 0.005 225.73 

4~Chlorophenyl phenyl ether 41226 0005 206.13 

Acenapthenc J875 0.005 9.38 

Acenapthylene 3629 0,005 18,15 

Anthracene 3900 0,005 1950 

Benzo(a)anthracenc 15924 0.005 79.62 

Benzo(b )fluoranthene 24128 0.005 120M 

Benzo(g,h,I)perylene 28446 0.005 14223 

Benzo(k)fluoranthene 24128 0.005 120,64 

Chrysene 15924 0.005 79.62 

Dibenz(a,h )anthracene 28446 0,005 14n3 
Fluoranthene 5537 0,005 2H9 
Fluorene 9936 0.005 4%8 
Hexachlorobenzene 9833 0.005 49.17 

Hexachlorobutadiene 7680 0.005 38.40 

Hexachlorocyclopentadiene 3631 0.005 18.16 

Hexachloroethane 702 0.005 3.51 

lndeno( I ,2,3-cd)pyrene 28446 0,005 142.23 

Pentachlorophenol 1588 0.0125 19,85 

Phenanthrene 39780 0,005 198.90 

Pyrene 7286 (t005 36.43 

1, 1,1,2- Tetrachloroethane 194 0,0005 0,10 

1,1.2,2.Tetrachlorethane 32 0.0005 0.02 

1,2,4- Trichlorobenzene 902 0,0005 OA5 

1,2-Dichlorobenzenc 380 0.0005 019 

1,3-Dichlorobenzene 286 0.0005 0.14 

l,4-Dichlorobenzenc 256 00005 0,13 
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Tetra Tech. Inc. Appendix MSA-B 

STEP 2 FOOD WEB ANALYSIS SEDIMENT FISH CONCENTRATIONS 

FISH CON CENTRA nONS FROM SEDIMENT 

COPC Fish RiocOllcelltration Factors (mg./kg dw} 
Sediment Fish COllCel1lTation 

Concentration (mg/kg) (mglkg) 

Total Cadmium 016 600 96.00 

Dissolved Cadmium 0.16 NA NA 

Total Chromium 0.04 12000 480.00 

Total Copper 0.1 200 20.00 

Dissolved Copper 0.1 NA NA 

Total Lead (W7 210 14.70 

Dissolved Lead 0.07 NA NA 

Total Mercury 4.58 O,.ì3 1.51 

Total Nickel I 92 92.00 

Total Selenium 1 12.5 12.50 

Total Sìlver I 1.3 1.3ü 

Dissolved Silver 1 NA NA 

Total Zinc I 790 790.00 

Dissolved Zinc 1 NA NA 

Endosulfan I 113 0.00013 0.00 

Endosulfan II 11.3 0.00039 0.00 

Methoxychlor 1l.3 0.00065 001 

Toxaphene 11.3 0.0039 0.04 

4.ßromophenyl phenyl ether 1 0.44 044 

4-Chlorophenyl phenyl ether I 0.44 0.44 

Acenapthene I 0.44 0.44 

Acenapthylene I 0.44 0.44 

Anthracene I 0.44 0.44 

Benzo( a )anthracene 1 1.5 1.50 

Benzo(b)fl uoranthene 1 1.6 1.60 

Benzo(g,h,l)peI)'lene I 1.3 1.30 

Benzo(k)fluoranthene I 1.5 1.50 

Chrysene I 1.7 1.70 

Dibenz(a,h)anthraceoe I 0.44 0.44 

Fluoran1hene 1 2.9 2.90 

Fluorene J 0.44 0.44 

Hexachlorobenzene 0.94 0.44 0.41 

Hexachlorobutadiene 1 044 0.44 

Hexachlorocyclopentadiene I 044 0.44 

Hexachloroethane J 0.44 044 
Indcno( I ,2.3-cd)pyrene I 14 1.40 

Pentachlorophenol 1 2.2 2.20 

Phenanthrene . I 1.8 1.80 

Pyrcne I 2.9 2.90 

1,1,1.2- Tetrachloroethane I tU2 0.12 

1, J ,2,2- Tetrachlorethane I 0.12 012 

1,2;4- Trichlorobcnzene 0.07 0.12 0.01 

1,2-Dichlorobenzene 0.09 0.44 0.04 

1,3-Dichlorobenzene 0.09 0.44 0.04 

1 A-Dichlorobenzene 0.09 0.44 0,04 
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Tetra Tech. Inc_ 

STEP 2 FOOD WEB ANALYSIS TOTAL FISH CONCENTRA TlON 

TOTAL FISH CONCENTRATIONS 

cope 
Fish Concentration tTom Fish COllcentratìûll Tota! Fish 

Sediment from Surface Water Concentration 

Total Cadmium 96.00 9.07 105.07 

Dissolved Cadmium NA 907 9.07 

Total Chromium 480,00 0.19 480.19 

Total Copper 2000 42.60 62,60 

Dissolved Copper NA 48.28 48.28 

Total Lead 14.70 1.60 16.30 

Dissolved Lead NA 160 160 

Tota! Mercury 1.51 22.34 23.85 

Total Nickel 92.00 078 92.78 

Total Selenium 12.50 1.29 13,i9 

Total Silver 1.30 0.28 158 

Dissolved Silver NA 0.28 0.28 

Total Zinc 790.00 63.90 853.90 

Dissolved Zinc NA 242.82 24282 

Endosulfan I nno NA 0.00 

Endosulfan II o.on NA 0.00 

Methoxychlor 0.01 NA 0.01 

Toxaphene 0.04 NA 0.04 

4-Bromophenyl phenyl ether 0.44 225.73 226.17 

4-Chlorophenyl phenyl ether 044 206.13 ?06.57 

Acenapthene 044 9.38 9.82 

Acenapthylenc 044 18.15 18.59 

Anthracene 0.44 19.50 19.94 

Benzo(a)anthracene 1.50 79.62 81.12 

Benzo(b )fluoranthene 160 120.64 122.24 

Benzo(g,h,I)perylene 1.30 142.23 143.53 

Benzo(k)fluoranthene '-50 120.64 I2214 

Chrysene. 1.70 79.62 RU2 
Dibenz( a.h )anthracene 0.44 142.23 142,67 

Fluoranthene 2.90 27.69 3059 

Fluorene 0.44 49.68 50.12 

Hexachlorobenzenc 0.41 49.17 49.58 

Hexachlorobutadiene 0.44 38.40 38.84 

Hexachlorocyclopentadiene 0.44 18.16 18.60 

Hexachloroethane 0.44 3.51 3.95 

lndeno( 1 ,2.3-cd )pyrene 1.40 142,13 14363 

Pentachlorophenol 2.20 19.85 22.05 

Phenanthrene 1.80 19890 200.70 

Pyrene 2.90 36.43 39.33 

1,1.1,2-Tetrachloroethane 0.12 0.10 0.22 

1,1,2,2- Tetrachlorethane 0.12 0.02 0.14 

1.2,4- Trichlorobenzene 001 0.45 046 

1,2-Dìchlorobenzene 0.04 0.19 0.23 

] ,3-Dichlorobenzene 0.04 0.14 0.18 

l,4-Dichlorobcnzcnc 0.04 0.13 0.t7 
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Tetra Tech. Inc. Appendix MSA-C 

TERRESTRIAL SPECIES 

STEP 3 HAZARD QUOTIENT VALUES 

MARTIN STATE AIRPORT 

Vole Shrew American Robin Red fox Mourning Dove White-Footed J\louse Red~Tailed HlHVk 
Ecological Contaminants NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 
of Concern HQ. HQ, HQ. HQ, HQu HQ, HQll HQ, HQ" IIQ, HQ. HQ, HQ" IlQ, 

Cadmium 0.01 0.00 0.21 0.02 om 0.01 0.00 0.00 0.06 0.00 003 0.00 0.00 0.00 

Chromium 0.02 0.00 0.63 0.13 2.19 0.44 0.01 0.00 2.18 0.44 0.09 0.02 0.00 0.00 

Copper 0.00 0.00 0.06 0.04 0.05 0.04 0.00 0.00 0.05 0.04 0.0\ 0.01 0.00 0.00 
Lead 0.01 0.00 0.28 '0.03 0.62 0.12 0.00 0.00 2.10 0.21 0.04 000 000 0.00 

Mercury 0.00 0.00 0.00 0.00 0.01 am 0.00 0.00 0.01 om 0.00 0.00 0.00 0.00 

Selenium 0.13 0.08 1.45 0.89 0.64 0.19 0.02 0.01 0.65 0.19 0.23 0.14 0.00 0.00 

Zinc 0.00 0.00 0.04 002 0.39 0.04 0.00 0.00 0.38 0.04 0.01 0.00 0.00 0.00 
Toxaphene 0.00 0.00 0.0\ 0.00 0.07 0.01 0.00 0.00 0.06 0.01 0.00 0.00 0.00. 000 
4-Bromophcnyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
4~Chlorpheny! phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Benzo( a)anthracene 0.00 0.00 0.14 0.03 0.ll2 0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00 000 
Bcnzo(a)pyrcne 0.00 0.00 012 0.02 0.02 0.00 0.00 0.00 0.02 0.00 0.02 0.00 O.OU 000 
Benzo(b )fluoranthene 0.00 0.00 0.1\ 0.02 0.02 000 0.00 0.00 0.02 0.00 002 0.00 0.00 0.00 
Benzo(g,h,l)perylene 0.00 0.00 0.07 0.0\ 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 
B cnzo( k) t1 U oranth en c 0.00 0.00 0.09 0.02 0.01 000 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 
Chrysene 0.00 0.00 0.14 0.03 0.02 0.00 0.00 0.00 0.01 000 0.02 0.00 0.00 0.00 
Oibenzo( a,h )anthracene 0.00 0.00 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Fluoranthene 0.00 0.00 0.00 0.00 0.D7 0.01 0.00 0.00 0.ü7 0.0\ 0.00 0.00 000 0.00 

Hexachloroethane 0.00 0.00 0.00 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 
lndeno( 1 ,2,3-cd)pyrene 0.00 0.00 0.07 0.01 0.01 0.00 0.00 000 0.01 0.00 0.01 0.00 0.00 0.00 
Pyrene 0.01 0.00 0.20 0.04 om 0.01 000 0.00 0.03 0.01 am 0.01 0.00 0.00 
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Tetra Tech. Inc. ^ppcndix MSA-C 

CONCENTRATIONS OF copes llSED IN STEP 3 TERRESTRIAL FOOD WEB ANALYSES 

Surfßce Soil Water Invertebrate Plant Omnivore Herbivore Im'crtivore 

Chemical Concentration Concentration Concentration Concentration Concentration Concentration Concentration 

(mg/kg) (dw) (mg/L) (mglk.) (dw) , 
(m./k.)(dw) 

, (mg/kg) (dw) (mg/kg) (dw) (m./ku) (dw)' 

Cadmium 2.8 0.0025 3.43 0.22 0.13 0.12 1.98 

Chromium 67,g 0.0025 3.47 0.49 2.00 1.91 2.04 

Copper 75.9 0.00825 5.7l lAO 2.70 2.65 12.19 

Lead 73.9 0.0025 3.67 0.42 1.30 0.97 3.50 

Mereu/)' 0.186 0.0005 004 0.01 0.00 0.00 0.00 

Selenium 8.5 0.0025 1.33 0.72 0.70 0.74 0.74 

Zinc 164.9 0.025 h5.43 8.86 26.86 15A6 44.96 

roxaphene 2 NM 1.28 0,01 0.64- 0.64 0.64 

4-Bromophenyl phenyl ether 0.23 0.005 004 000 0.07 007 0.07 

4-Chlûrphenyl phenyl ether 0.23 0.005 0.04 0.00 0.07 0.07 007 
Benzo(a)<lnthracene 4.9 0.005 0.21 0.01 1.57 1.57 1.57 

Bem:ll{u)pyrene 4.3 0.005 0.23 001 138 1.38 138 
Ben7.o{b )fluorul1thene 3.8 0.005 0.13 0.01 1.22 1.22 (22 
Benzo(g,h.l)perylene 24 0.005 0.06 0.00 0.77 0.77 0.77 

Benzo(k)tluoranthene 3.2 0.005 O.l I 0.00 1.02 1.02 1.02 

Chrysene 5 0.005 0,35 0.01 160 1.60 L60 

Dìbenzo( a! h )an th racene 0.89 0.005 0.07 0.00 0.28 0.28 0.28 

Fluoranthene 15.9 0.005 0.94 010 5.09 5.09 5.09 

Hexachloroethane 0.23 O.OOj 0,04 0.01 007 0.07 0,07 

Indeno( I ,2.).cd)pyrene 23 0.005 0.15 0.00 0.74 0.74 0.74 

Pyrene 6.9 0.005 0.43 0.04 2.21 221 2.21 

Martin State Airport, Marlyand Page C-2 ofC-12 Ecological Risk As,<;cssmeI11 



Te\raTech.lnc App~nd'x :>ISA-C 

STEP 3 TERRESTRIAL FOOD WEB MODEL FOR THE ",lEADOW VOLE 

Martin State Airport 

MeadO\v Volt' 

Body Weight 

food lngestion Rate 

Water Ingestion Rate 

Soil Ingestion Rate 

Area Use Factor 

Fraction Diet Plants (%) 

Fraction Diet Invertebrates (%) 

O,042&OO{J kg 

0,0021000 kg/day 
O,Q0900DO IJday 

0,0000)60 kg/dny 

1.0000000 

0.9560000 

0.0200000 

:\'Inx Conccntrations 

Soil Water Plant Invertebrate 
Ecological Contaminant Concentration Concentration Concentration COllcelltration Dose AUF'" Dose NOAH. NOAEL t, LOAEL LOAEL 

ofCollcem (ll1g/kg) (dw) (mglL) (lOg/kg) (ww) (mg/kg) (ww) (mg/kg/day) (w\v) (mg/kg/day) (ww) (mglkg/day) I-lQo (mg/kg/day BQ, 
Cadmium 2.8 0.0025 0.21588 3.43168 0.016374562 0.016374562 1,63 0.0100 16.3 0.00100 
Chromium 67.8 0.0025 0.48816 3.47l36 0.OR3858111 0.08385811 { 555 0,OJ51 27.7 000303 
Copper 75,9 0,00825 1.40036 5.70768 0.13686274 0.13686274 71.4 0.0019 95,2 0.00]44 
Lead 73.9 0.0025 0.42]23 3.66544 0.086039949 0.086039949 13.5 0.0064 135 0.00064 
Mereu!)' 0.186 0.0005 0.00960 0.03541 0.000746531 0.00074653 } 12.1 0.0001 60.4 0.00001 
Selenium 8,5 0.0025 0.72293 1.33280 0.042893033 0.042893033 0.34 0.1262 0.56 0.07659 
Zine 164.9 0.025 8.!::551J 65.43232 0.623530758 0.623530758 271 0.0023 541 0.00115 
Toxaphene 2 NM 0.00768 1.28000 0.00329856 0.00329856 D,S 0,0002 67.6 0.00005 
4~Brürnophenyl phenyl ether 023 0.005 0.00172 0.03680 0,001361724 0,00]361724 NA NA NA NA 
4-Ch[Drphcnyl phenyl ether 0_23 0.005 0.00184 0.03680 0.00]367226 0.001367226 NA NA NA NA 
Bl.'llzo(a)anthracene 4.9 0.005 0.01448 0.21168 0.006059804 0.006059804 1.83 0.0033 9.15 OJJOOfí6 

BenlO(a)pyrene 4.3 0,005 0.0073'i 0.23392 0.005242676 0.005242676 1.83 0.0029 9.15 0.1)0057 
Benzo(b)tluoranthcne 38 0.005 0.00576 o 12768 0.004642998 0,004642998 1.83 0.0025 1),15 0.00051 
Benzo(g,hJ)perylene 2.4 0.005 0.00187 0.05160 0.003214426 0.003214426 1,83 0,0018 9.]5 0.00035 
Benzo(k)lluoranthenc 3,2 0.005 0.00485 0.10752 0.004075904 0.004075904 1.83 0.0022 9.]5 0,00045 
Chrysene 5 0,005 O.rJ1478 0.35200 0.006295414 0.006295474 1.83 0.0034 915 0.00069 
D i benzo( a.h )anthrace ne 089 0.005 O.OQ(nl 0.06918 0.00]90]66 0.00190166 1.83 0,00]0 915 000021 
Flumanthene ]5.9 0.005 010136 0.94128 0.020103484 0.020 I 03484 457 0.0000 2287 000001 
Hexachloroethane 023 0,005 0.0065] O.OJ680 0.001586502 0001586502 68.6 0.0000 846 0.00000 
Indeno( 1,2,3-cd)pyrene 2.3 0.005 000193 0.]5088 0_003224665 0.003224665 1.83 0.0018 9.15 0.00035 
Pyrene 6.9 0.005 0.04461 0.43056 0.009370083 0.009370083 1.83 0.0051 9.[5 000102 

HQn"" Hazard Quotient based on the NOAEL. HQl"'" Hazard Quotient based on the LOAEL 

Foodweb Mode! Calculations: 

Dose'" (Dose Food Plant... Dose Food Invertebrate + Dose \Vater... Dose Soil) ! Body Weight 

[)ose Food Plant =: (Soil ConcentratìOIl x Plant Ben x Food Ingestion Rate x Fraction Diet 

Dose food Invertebrate = (Soi] Concentration x Invertebrate SA F) x Food Ingestion Rate x Fraction Diet 

MartinStale."irV''''.Malj'l31\d PageC.3ofC-12 Ee"l""i,.1 Ri<~ A"c<;~m.n! 



Tetra Tech, I~o. Appendi,MSA-C 

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

Sbort- Tailed Shrew 

Body \Veight 

Food Ingestion Rate 

Water Ingestion Rate 

Soil Ingestion Rate 

Area Use Factor 

FractiOli Diet Invertebrates 

Fractioo Diet Vegetation 

0.0169000 kg 

0.0015000 kg/day 

0.0038000 L/day 

0,0010400 kg/day 

1.0000000 

0.82JOOOO % 

0.0470000 ~ó 

Max Concentrations 

Soil Water Invertebrate Plant 

Ecological Contaminant Concentration Concentration Concenlration Concentraiion Dose AUF" Dose NOAH. NOAEL LOAEI. LOAEL 

of Cone em (mglkg) (dw) (mg/L) (mg/kg) (w\v) (mg/kg) (\....w) (mg/kg/day) (ww) (mg/kg/day) (\\'w) (mg/kg'day) 110. (ll1gikg/day) 110. 
Cadmium 2.8 00025 3.43168 0.21588 0.424445473 0.424445473 206 0.2060 20.6 00206 
Chromium 67.8 0.0025 3.47136 0.48816 4.428479834 4.428479834 7 0.6326 35 0.]265 
Copper 75.9 0.00825 5.70768 1400355 5.095396804 5.095396804 90.1 0.0566 120 0,0425 

Lead 73.9 0.0025 3.66544 0.42123 4.817762272 4.817762272 17.1 0.2817 171 0.0282 

Mercury 0.186 0.0005 0,0354144 0.0095976 0,0]4185545 0.014185545 15.2 0.0009 76.2 0.0002 

Selenium 8.5 0.0025 1.3328 0,722925 0.624012297 0.624012297 0.43 1.4512 0.7 08914 

Zinc 164.9 0.025 65.43232 8.855]3 14.9699104 14.9699104 341 0.0439 683 0.0219 
Toxaphene 2 NM 1.28 0.00768 0.216609553 0.216609553 17.1 0.0127 85.4 0.0025 

4-Bromophenyl phenyl ether 0.23 0.005 0.0368 0.00172155 0.01797343 0.01797343 NA NA NA NA 
4-Chlorphenyl phenyl ether 0.23 0.005 0.0368 0.00183885 0.0179739]9 0.017973919 NA NA NA NA 
Benzo(a)anthracene 49 0.005 0.21 ]68 0.0144795 0318]85785 0.318185785 2.31 0.]377 11.5 0.0277 
Benzofa)pyrene 4.3 0.005 0.23392 0.007353 0.282857552 0.282857552 2.31 01224 1],5 0.0246 

ßenzo{b )fluoranthene 3.8 0.005 0.12768 0.005757 0.244321114 0.244321114 2.31 01058 1l.5 0.0212 

Benzol' g,h,l)perylenc 2.4 0.005 0,0576 0.001872 0.153031904 0.153031904 2.31 0.0662 115 0.0133 
Benzo(k)l1uoranthene 3.2 0.005 0.10752 0.004848 0.2059216] I 0.205921611 2,31 0.0891 11.5 0.0179 

Chryselle 5 0.005 0.352 0.OJ4775 0.334590866 0.334590866 2.31 0.1448 11.5 0.029] 
Di ben7o( a. 

h )an thraccne 0.89 0.005 0.069776 0.00070755 0.060993394 0.060993394 2.31 0.0264 11.5 0.OUS3 

F]uoranthene l5.9 0.005 0.94128 O.1013625 104876664 104876664 577 00018 2887 0.0004 

Hcxachloroethane 0,23 0.005 00368 00065136 0.017993421 0.0 17993421 213 0.0001 1067 0.0000 
Indeoo(12,j.cd)pyrcne 2.3 0.005 0.15088 0.00J932 0.153692164 0.153692164 2.31 0.0665 ]l.5 00134 
Pyrene 6.9 0.005 0.43056 00446085 0.457376995 0.457376995 2.31 0.1980 11.5 0,0398 

HQn"" Hazard Quotient based on the NOAEL. HQ! "" Hazard Quotient based on tbe LOAEL 
Foodweb Model Calculations: 

Dose"" (Dose Food Plant + Dose Food Invertebrate + Dose Water + Dose Soil) J Body Weight 

MartIn Siale Airpún, Maryland rageC_4orC_12 EoolngicalRi,k A<'e"n,e~l 



T.1.r.>Ted,.lne STEP 3 TERRESTR1AL FOOD \VEB MODEL FOR THE A;\lERICAN ROBIN Apl"'ndi,MSA.t 

AmerÎc,.n Robin 

Body Weight 

Foòd Ingestion Rate 

WnterlngcstionRate 

Soil Ingestion Rate 

Area Use Factor 

Fraction Diet Plants 

FmctÎon Diet Invertebrates 

0.0773000 kg 

0.0055000 kg/day 

(J,0I06000 Uday 
0.0154600 kg/day 

01600000 

0.5160000 ~'o 

0.4360000% 

Soil Water Plant Invertebrate 
Ecological Contaminant Concentration Concentration Concentration Concentration Do:;e AUF'" DO$c NOAEL NOAEL LGAEL LGAEL 

ofConcerrl (mg/kg) (dw) (mg/I.) (mg/kg) (ww) (mglkg) (ww) (mg/kg/day) (ww) (mg/kg/day) (WW) (mg/kgh.lay) HQo (mg/Kg/day) 1'{Qn 

Cadinium 2.8 00025 0.216 3.432 0.674726211 0.107956194 1.45 0,0745 20 0.0054 

Chromium 67,& 0.0025 0488 3.471 136859536& 2, J 89752589 I 2.1898 5 0.4380 
Copper 75.9 0.00825 1400 5.708 15.40960769 2.46553723 47 0.0525 6L7 0,0400 

Lead 73.9 0,0025 0.421 3,665 l4.90951715 2.385522744 3.85 0,6196 19.3 0.1236 
Mercury 0,186 0,0005 0.010 0.035 0.038719557 0.006]95!29 0.45 0,0138 09 O.íJ069 

Selenium 85 0.0025 0,723 1.333 1768230473 0,2829]6876 044 0.6430 1.5 O]!!86 

Zinc 1649 0.025 8855 65.432 3533837726 5654140362 14.5 0.3899 III 00432 
Toxaphene 

- NM 0.008 1.280 0.439990114 0.070398418 I 00704 5 0.0141 

4-Bromophenyl phenyl ether 0.23 0,005 0.002 0037 0,047890455 0.007662473 NA NA NA NA 
4-Chlorphenj'1 phenyl ether 023 0,005 0.002 0.037 0047894761 0.007663162 NA NA NA NA 
Benzo(a)anthracene 4.9 0005 0014 0.212 0987783978 0,158045436 7.1 00223 3.55 O,O(J45 

Benzo(a)pyrene 43 0,005 0007 0234 0.868212264 0.138913962 7.1 0,0196 35,5 0,0039 

Benzo(b )i1uoranthene 3.8 0.005 0.006 0,]28 0.764857891 0.122377263 71 0.0]72 35,5 0.0034 
Benzo(g,h,I)perylene 2.4 0,005 0002 0.058 048254]236 0,077206598 71 0,0109 35.5 00022 
Bcozo(k)fluoranthene 3,2 0005 0,005 G.lOB 0,644199115 0,103071858 7.1 00145 35,5 00029 
Chrysene 5 0,005 0.015 0352 1.012]47832 0,16]94)653 71 0,0228 35,5 00046 
Dibenzo(a,h)anlhracene 0,89 0.005 0.001 0.070 0.180876208 0.028940]93 71 0.0041 35.5 0,0008 

Fluorantl1ene ]5.9 0.005 0.101 0.941 ),213607454 0514177193 7.1 00724 355 0.1)145 

Hcxachlomelhal1e 0.23 0,005 0007 0037 0048066391 0007690623 NA NA NA ;\IA 
1ndeno(1 ,2,3~cd)pyrcnt' 21 0.005 0.002 0,!51 046543717 0.074469947 7.1 00105 355 U 0021 

Pyrene 69 0.005 0.045 0.43] 139568023 0.223308837 71 0,0315 355 0,0063 
- 

Tel'" Ted.. (~~ 

Mat Concentrations 

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

Foodweb Model Calculations 

Dose = (Dose Food Plant + Dose Food Invertebrate + Dose Water + Dose Soil) / Bodv Weí2ht 

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

Dose Food Invertebrate"" (Soil Concentration x Invertebrate OAF) x Food lngestíon Rate x Fraction Diet 

Dose Soil = Soil Concentration x Soil Ingestion Rate 

Dose "'later = Water Concentration x \Vater lngestion Rate 

Dose Water"" Water Concentratìon x Water Ingestion Rate 

P;Jg~ c.; ofC.II r:",;I,,~;<,1 R"" :\."~""".W 



T"traTeci't.lnc 

Mourning Dove 

STEP 3 TERRESTRI.>\t FOOD WEI1l\,IODFL FOR THE MOJ..;RNING DOVE 

Arpendi"MSA.( 

Oody Weight 

Food lngE:stion Rate 

Water Ingestion Rate 

Soil Ingestion Rate 

Area Use Faclor 

Fraction Diet Plants 

0,]265001) kg 

00151000 kg/day 

0,0!48000 Uóa)' 
O.fJ25)OOO kg/day 

0.1600000 

0.9500000 % 

Max Concentratíons 

Soil Water Plant 

[cologie'll Contaminant Concentration Concentration Concentration Dose AUF'" Dose NOAEL NOAH LOAEL LOAEL 

of Concern (mglkg) (dw) (mg/L) (mfYkg) (\\w) (mg/kg/day) (ww) (mg/kg/day) (ww) (rog/kg/day) HQo (mg/kg/day) HQn 

Cadmium 2.8 0.0025 02]588 0,584773111 0.093563698 1.45 0,06 20 0.00 

Chromium 67,8 0.0025 048816 13.61564945 2.178503912 I 2,18 5 0.44 

Copper 75.9 0.00825 1,400355 1533976437 2.454362299 47 0.05 617 0,04 

Lead 73.9 0,0025 042123 1482805964 2372489542 113 2.111 11.3 021 

Mercury 0.186 0.0005 0,0095976 0038346858 0.006135497 045 0.01 09 001 
Selenium 8.5 0,0025 0.722925 1.782271614 0.285163458 0.44 065 15 0,19 
Zinc [64.9 0,025 885513 33.98708964 5,437934343 14.5 038 131 0.04 
Toxaphene 2 NM 0.00768 0.400870906 0.064139345 I 0,06 5 0.01 
4-Bromophenyl phenyl ether 0.23 0.005 0.00172155 0046780203 0007484832 NA NA NA NA 
4-Chlorphenyl phenyl ether 0,23 0.005 0.00183885 0046793504 0,007486961 NA NA NA NA 

Benzo(a)anthracene 4.9 0,005 0.0144795 0.982226944 0,157156311 7.1 0,02 35,5 0.00 
Benzo(a)pyrene 4.3 0,005 0007353 0.861418805 0.137827009 71 002 35,5 0.00 
Benzo(h)fluoranthene J8 0.005 0005757 0,761237819 0.121798051 7.1 0,02 355 0.00 
Benzo(g,h,l)perylene 24 0.005 0.001872 0480797264 0,076927562 71 O.lJl 355 0,00 
Ben:-.o(k)fJuoranthene 3.2 0.005 0.004848 0.64113474 0,102581558 71 0.01 355 0.00 
Chrysene 5 0.005 O.lH4775 ] .002260454 0,160361673 7.1 0.02 35,5 000 
Dibenzo(a.h)anthracene 0.89 0005 0.00070755 0,178665216 0.028586435 71 000 355 0.00 

Fluoranthene 15,9 0005 01013625 3.192079408 0.510732705 71 007 35,5 001 

Hexachloroethlll1e 0.23 0,005 0.0065136 0047323617 0,007571779 NA NA NA NA 
Indeno(12,3-cd)pyrene 23 0,005 0001932 0.460804068 0073728651 7.1 0.01 35._l 000 
Pyrelle 69 0,005 00446085 1.385643549 022[702968 7.1 0.03 35.5 001 

HQn'" Hazard Quotlenl based on tIle NOAEL, I1QI"" Hazard Quoilenl based on Ille LOAEL 

FOo<h..eb Model Calculations 

Dose- ""(Dose Food P!gnt+ Dose Water + Dose Soil} / Bod\-' Weinbt 

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

Dose Soil"" Soil Concentralioo x Soi11ngestion Ra1e 

Dose Water = Water Concentration x V/ater Ingestion Rate 

Dose Water = Waler Concentration x \I.'ater Ingestion Rate 

~laninS'ale^jrp<JIt.Maryl""d PageC.ðofC.11 hQI\,;;;l;alkhk^"essmenl 



T"""T"ch, I,," Arr,,,"i~MS.~.": 

STEP J TERltESn:.I/\L FOOD WEB MODEL FOR THE REO FOX 

Red Fo:<< 

Bod)'Weight 

Foodlngesliol1 Rate 

WlIterlngest;011Rute 

Soillnge~!ion Rllte 

Ar~a Use Factor 

ffllction Diet Small MlInllMI 
fractiollDiell'laors 

fraction Di"tln\.el1"brates 

406110ll0ükg 

O,12J10ookglday 

O.34Y4QOoUdll)' 

O.0159oo0kg/du)' 

CC)Of)[lOO 

O,8740000Q/.; 

I),070\ll/OI)% 

0.028(1(.100% 

1\1~~1l COIi~el\trlltillns 

Soil Water Omnin)re Herbivore lnvertil'Ole Plant Inl'el1ebrme 

Ec:ologicalColllaminntll Concentration COllc:enlmtiOll Concel,tTlltion ConcelltTlltÎO!1 Concentmtion Concentration COllceOlratìon Dose AUF * Dose !\iOAËL NO,\EL LOi\.EL tOAEL 

ofCollcem (mg/kg) (dw) (mgll,) (mg/kg) (ww) (mgikg) (ww) (1lltJ/kg)lww) (Hlg/kg) (ww) (mg/kg) (ww) (mgikg/dlly) (ww) (mgikglJ'Jy) (wwl (,ng/kg/day) HQn (n1g'lq:,'day) !-lQn 

Cadmiulll 2.' 0.0025 0,129024 0.1200M 1.9&1952 0.2158& 3.4.H6& 0.0383547'15 0OO1150f.44 0.94 000122 4.7 0.000245 

Chromium 6H 0,0025 1.996032 1,909248 2.039424 0.48816 3.41136 0326030668 0.00978092 I,n 0.00549 8.S,) 0001100 

Copper 15.9 0.001125 2.695968 2.647392 12,192576 1.400.155 5.70768 0.466\56646 0.1J13984699 &.24 0.00170 III 7 0001307 
Lend 73.9 0.0025 1.30D64 0,969568 3.499904 O.42J23 3.66544 0.348732106 0.01046198] 4.33 0.00242 43.3 0,000242 

:>'-Iercury 0,186 OOOOS 0.00321408 O.0039IP84 0.00398784 0.OO959ì6 00354144 0.000953608 2.860112F-05 0.7 0.00004 3.52 0.000008 

Selenium lU 0.0025 0.70!76 0.74256 0.74256 0.722925 1.3328 0.056263149 0001687894 G.!! U.01534 0.!8 0.009377 

Zinc 164.9 0.Q25 26858912 15.461024 44.958336 8.85513 65.43232 l.565281\047 0.046958641 147 0.00319 733 0.000641 

Toxaphene 2 ",I 0.64 0.64 0.64 0.0076~ I.2R 0.021515627 OJ)00825469 4.33 000019 21,7 0000038 
4.Brolllophell,'1 phenyl ether 0.23 0,005 0.07)6 0.0736 00736 0,00172155 0.0368 0,00336099 0.00010083 NA NA :>\A NA 

4-Chlorphenyl phenyl ether 0.23 0,0736 0,0736 0,1)736 0.00183885 Il0368 0.00336109 0.000100833 N.' 
- 

1Irli\ NA NA 0-1105 

BenJ'o(a)lIl11hmcellC 4.9 0.005 1.568 1.568 1.568 0.0144795 0,21168 OJl61633284 0.001841':999 0.59 0.00313 2.93 0,000631 

Be\1zo(a)pyre!1C 4} 0.005 !,376 1376 1376 0.007353 023392 0.ü5423671I 0,001627101 0.59 0.00276 293 0.000555 
Benzo(b)tl110rIl1l1Ilene :1.8 0.005 1.216 1.216 1,216 0.005757 0.12768 0.047811767 000143435:1 0.59 000243 2.93 O,OOD490 

Bem:o(~.h,l)perykne 24 fl.OOS 0.768 0,768 0.768 0001872 0.0576 0030305(J37 0.000909151 0.59 0,00154 2.93 0000310 

Benzo{k)tluorllnthette 3.2 0.005 1.024 1,024 1.024 0.004848 0,10752 0040330482 0,001209914 0,59 0.00205 2.93 O,O[)O413 

Chry.ene , 0.005 16 16 16 0,014775 0.352 0.063170973 0.001895129 0.59 0.00321 2,93 (j,00ü647 

Dibel1l~'(a,h)anthrllçel1~ 0.89 0.005 0.2848 0.2848 O.ZIN8 \100070755 0.069776 0.0]1611616 0,000348348 0.59 0.0[1(159 2.93 0.000]19 

Fluornlllh~tl" 159 0.005 5.088 5.088 5.088 0.1013625 0.94128 0.1996138:55 0.005988416 147 0.00004 733 0.000008 
Hel<ocl1]or(le(1i~lle 0.23 0.005 0.0736 0.0736 0,0736 0,0065136 0,0368 0.003365051\ 0.000100952 5Ü O,OO()()O 271 0.(1)0000 

Illden<1fl.2,3.~d)pyt"ne 2,3 0,005 0,736 0.736 0.736 0.001932 0,15088 0029263446 0.000877903 0,51) 0,00!49 2.93 0.000300 

Pyrene 6' 0,D05 2.2Gg 2.208 2,2118 0.0446085 0.43056 0,086915834 0002607475 0,59 1).00442 2.')3 U.000890 

HQn = HfI7Jld Qlloliem based OIllhe ><OAEL. HQI"" Ilalard QUOlient based on the LOAFI. 
Foodweb Model Cak:\lla!ion~: 

Do.e ~ID<J5e Food OI11Jli\'on..' + Dose Food Hc-rbivore -I- Do~e food In\'crtì''Ne + D()se Food P1U111j' Dose Food II1\'eliebrme -+ Dose \Va!er -+ Dose Soil) I Bod" Wei:!ht 

Dose Food lrll"er1ebrale = (Food Concentration x 1ß\'cnehrute BAF):x Food lngeslion Rate x Fraction Diet 

Dose Fooù Onmh'ore '" (Food C011<:~ntl"ation x Omnh'ore BAF);<; food Ingestion Rate x (fraction Diel ~,jal11l]lall)) 

OQ"e food Herhinlfe = (food C<mcentration x- Herbivore BAF).x Food ]ngestioll Rate x (Fraclion Diet ".1ammtd ,. 3) 

Dose Food hlYel1i\'ore '" (FQod Concentration x In\'enÎ1'or~ BAf) x Food Ingestion Rate x (Fraction Diet !Vlam1l1al! 3) 

Dose Food í'!~nt =< (Food Concentration x Plant BCF) x Food Ingestion Rnle" Fr<lction Diet 

DoseS(1il ""Soil Concentralionx SoillngesfioIlRlIte 

Dose WaTer = Water COllcelltrlllion x Water Ingestìon Rale 

Dose Watel' '" \Vater Concentration x \,Valer [ngestioll Rate 

Tot,c T"d,. In" 1'"~c~..1d['\2 I'~"!;'glc-.r~,,\, A",,,,,,,,", 



TelraTech,lno 

\Yhitc~Footcd MOllse 

STEP 3 fOOD \....(6 MODEL fOR THE WHlTE.FOOTED MOUSE 

Append;xMSA.C 

Body Weight 

Food Ingestion Rate 

WsterlngestionRate 

Soillngeslion Rate 

Area Use Factor 

FractiOI' Diet Plants (%) 

Fraction Diet Invertebrates (%) 

Max Concentrations 

OG208000 kg 

on005000 kg/day 

0.0062000 Ucln]' 

0.001)1740 kg/day 

Q,OlJomo kg/day 

û:!üOúOO 

0.47 

Soil Water Plant Invertebrate 

Ecological Cuntamimmt Concentration Concentration Concentration Concentration Dose AUF ~ Dose NOAEL NOAEL LOAEL LOAEL 
of COil cern (mg/kg) (dw) (mglL) (mgll<g) (\vw) (mglkg)(mv) (mgikg/uay) (ww) (mglkg/day) (ww) (mglkg/day) HQn tmg/kg1day HQI 

Clldmium 2.8 00025 0.21588 343168 0.06558626 0003279313 195 0.03 195 0_00 

Chromium 678 0,0025 0.488]6 347136 0613122615 0,030656131 664 0,09 332 0_02 
Copper 75.9 0.00825 1.40036 5_70768 0719045448 0,035952272 85,5 001 114 0.0] 
Lead 7],9 0.0025 042123 3,66544 0665523656 0.03J276183 16.2 0.04 162 000 
Mercury 0186 0_0005 0,00960 0.03541 0002222778 0_0001 [[ 139 14,5 0,00 72) 000 
Selenium 8.5 00025 0,72293 [33280 0.095771821 0,00478859J 041 0_23 067 0.14 
Zinc 164.9 0.025 8,85513 65.43232 2.234723719 0111736186 324 001 648 0.00 
Toxaphene 2 NM 0.00768 1,28000 0031286462 0001564323 16,2 000 81 0.00 
4.SromQphenyl phenyl ether 0,23 0.005 000172 0.0368U 0003851298 0.000192565 NA NA NA NA 
4.Chlorphcnyl phenyl ether 0.23 0_005 0.00184 0.0)680 0_003852736 0.000192637 NA ~A NA NA 
Benzo(a)antl1racene 49 0,005 0,01448 0.21168 0.045049859 0.002252493 2.19 0,02 II 0,00 
Benz.o(a)pyrene 43 0.005 0.00735 023392 0_04019453 0.002009726 2,19 002 II 0.00 
Benw{b)fluorallthene 38 0.005 0.00576 012768 0,03479]963 0_001739598 2,19 002 II 0.00 
Benzo(g,h,l)pcrylene 2A 0,005 0,00187 0.05760 0022241027 0001112051 2,19 001 11 0.00 
Benzo(k)tluoranthene 32 0,005 0_00485 0.10752 0_029533819 0_001476691 2_to.) 0,1)1 11 non 
Chrysene 5 0005 0.01478 0.35200 0.047475367 0_002373768 2.19 002 II 0_00 

Di benzù( a, 
h )a.n lhracene 089 0.005 0.00071 006978 0.009732586 0,000486629 119 0_00 II 0,00 

Fluoranthene [59 0_005 0.lOl36 094128 0.146377319 0,0073]88fi6 548 000 2740 0.00 
Ht:xachlorocthane 023 0,005 0,00651 0.03680 0_0039[0047 0,000[95502 203 000 1013 0,00 
Indeno( 1.2.3-cd)pyrene 2.3 0,005 0_00193 0.15088 0,022459109 0.001122955 2.19 0,01 11 000 
Pyrene 69 0005 0_04461 0.43056 0064622922 0.003231146 2.19 0.03 II 001 

HQn'=' Hazard Quotient based on the NOAEL, HQI'=' Hazard Quotient based on the LOAf!. 
Foodweb Model Calculations' 

Dose -= (Dose Food Plant + Dose Food Invertebrate + Dose Water + Dose Soil) I Bodv Weight 

Dose FODd Plant = (Soil Concentration x Plant BCF) x: Food !ngestion Rate x Fraction Diet 

Dose Food Im'ertebrate = (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 lngestion Rate 

Dose Water"" Water Concentration x Water Ingestion Rate 

Mðl1in SlaleAirpun, Mnryland P'g~c-sofr.n h"I""ic.l1R,i,k,\"",,,mem 



TutrJlàh,lnc ^ppe,!di, MSA-C 

STEP 3 fOCiO weo ~ODEt. FOR THE RED.T^!LED HAWK 

Red.Tailed Hawk 

Body Weight 

rood Ingestion Rate 

\Vater Ingestion Rate 

Soillngestion R31e 

Area Use Factor 

rraction Diet Small Mammal 

O.9570noo kg 

0,0395000 kg/Jay 

0,0680000 Uday 
0.0000000 kg/day 

00300000 

1.0000000 % 

I\lcan Concentrations 

Soil Water Omnivore Herhivore ltlVertlvore 

Ecological Contaminant Concentratiol1 Concentration Concentration Concentration Concentration Dose AUF'" Dose NOAEL NOAEL LOAF!. LOAEL 

of Concern (mg/kg) (dw) (mg/Ll (mg/kg) (\\t'w) (mgikg) (ww) (mg/kg) (ww) (mg/kg/day) (ww) (mg/kg/day)I'\\'\v) (mg/kgAbYJ 11.Qn lmg/kg/day HQn 

Cadmium 2,8 0.0025 0.129024 0,120064 1.981952 0030S?2!ì94 0,000926IS7 145 0,0006 20 0_00005 

Chromium 67.8 0,0025 1.996032 !.909248 2_039424 0081966495 0002458995 1 0_0025 5 0,00049 
Copper 75.9 0,00825 2695968 2.647392 12,192576 0.241850391 0.007255512 47 0,0002 61.7 0_00012 

Lead 739 0_0025 U0064 0969568 3499904 0.079564411 0,002386932 3.85 0.0006 193 0_00012 

Mercury 0.186 0,0005 0.00321408 0.00398784 000398784 O.OOD IS9479 5,68438E-06 0.49 0,0000 ]2 0,00000 

Selenium 8,5 0.0025 0,70[76 074256 0_74256 0_030265329 0.00090796 044 00021 ] 5 0,00061 
Zinc 164,9 0_025 26.858912 15461024 44,958336 1.202574623 0_036077239 145 00025 131 0.00028 
Toxaphene 2 NM 064 0,64 0.64 0.0264J5883 0.000792476 ] 0,0008 5 000016 
4-Bromopheny! phenyl ether 023 0,005 0,0736 0_0736 00736 0,003393103 Q,00Oi01793 NA NA NA NA 
4-Chlorphenyl phenyl ether 0.23 0,005 0,0736 0.0736 0,0736 0.003393103 0_000101793 NA NA NA NA 
Bem;ö(a )anthracene 49 0.005 1568 1.568 l.568 0,06507419 0,001952226 7.1 0,0003 35.5 0.00005 
Benzo(l'l)pyrene 43 0.005 1.376 1.376 1.376 0,057149425 0.001714483 71 0.0002 355 000005 
Benzo(b)f1uoranthene 3.8 0,005 {,2!6 1,216 Ul6 0050545455 0_001516364 7] 0,0002 35,5 0_00004 

ßenzo(g,h,I)perylene 2.4 0,005 0,768 0768 0,768 0_032054336 0.00096163 7.] 00001 35,5 0,00003 
Benzotk)nuorl'lnthene J.2 0.005 1.024 1.024 1024 004262069 0_001278621 7] 0.0002 ]55 O.OOOQ4 

Chrysene 5 0.005 16 16 16 0.066394984 0_00199185 71 0.0003 355 IJOOO06 

Dibenzo(a,h )unthrocene 0,89 0.005 0_2848 0.2848 02848 0012110345 000036]31 1] 0,0001 35$ oonool 

Fh.mranlhenc 15.9 0005 5.088 5088 5,088 0210361546 0006310846 7] 00009 35.5 0,00018 
~Iexachlorocthane 023 0005 0_0736 0.0736 0.0736 0.003393103 0.000]01793 NA ~A NA NA 
Indeno(],2,3-cd)pyrene 2.3 0,005 0.736 0.736 0.736 0.030733542 0.000922006 71 0.0001 355 000003 
Pyrene 69 0,005 2208 2208 2,208 0091490073 0002744702 J] OJJOü4 35,5 0,00008 

HQn = I-lazard Quollent based on Ihe NOAEL, HQl"" Hazard Quotient based on the LOAEL 

Foodweb Model Calculations 

Dose =(!2gse Food OmnÎyore + P~f Food Herbivore + Dose Food lnveJ1ivore + Dose \-Vater+ Dose Soil) I Bodv Weight 

Dnse Food Omnivore = (Food Conccntratiol1 x Omnivore BAF) x Food Ingeslion Rale x (Fraction Diet l\-lammal/3) 

Dose Food Herbivore = (Food Conccntmtion x Herbivore BAF) x Food lngestion Rail" x (Fraction Diet Mammal/3) 
Dose Food lnvertivore "" (Food Concenlr<ltion x fnvertivore BAF) x Food Ingestion Rate x (Fractîon Diet Mammal 13) 

Dose Soil = Soil Concentration x Soillngeslion Rate 

Dose Water = Water Concentration x Water ingestion Rl'lte 

Dose \\laler = Water Concentration x Water Ingestion Rate 

Mll1ljnS,,,,~."ifJ:"J<t,M~\and Page c.~ ~fC-12 h:oh><:','1 fl._.k ,'_''''''''''"''1 



Tetra Tech, Inc. Appendix MSA~C 

STEP 3 FOOD WEB MODEL SOIL INVERTEBRATE CONCENTRATIONS 
WORM CALCULA nONS 

Mean Concentrations 

Invertebrate 
Imiertebrate CO PC l\'lean Soil Concentration (mg/kg) Bioaccumulation Factors Fraction Dry Invertebrate Concentration (ww) 

(dw) Concentratìon (dw) 

Cadmium 2.8 7.66 21.448 0.16 3.43168 

Chromium 67.8 0.32 21.696 0.16 3.47136 
Copper 75.9 0.47 35.673 0.16 5.70768 
Lead 73.9 0.31 22.909 0.16 3.66544 
Mercury 0.186 1.19 0.22134 0.16 0.0354144 
Selenium 8.5 1.66 14.11 0.16 2.2576 
Zinc 164.9 0.98 161.602 0.16 25.85632 
Toxaphene 2 2.05 4.1 0.16 0.656 
4~Bromophenyl phenyl ether 0.23 2.48 0.5704 0.16 0.091264 
4-Chlorphenyl phenyl ether 0.23 4 0.92 0.16 0.1472 
Benzo(a)anthracene 4.9 I 4.9 0.16 0.784 
Benzo(a)pyrene 4.3 1 4.3 0.16 0.688 
Benzo(b)tluoranthene 3.8 0.27 1.026 0.16 0.16416 
Bcnzo(g,h,l)perylene 2.4 0.34 0.816 0.16 0.13056 
Benzo(k)íluoranthene 3.2 0.21 0.672 0.16 0.10752 
Chrysene 5 0.15 0.75 0.16 0.12 
Dibenzo( a,h)anthracenc 0.89 0.21 0.1869 0.16 0.029904 
Fluoranthene 15.9 0.44 6.996 0.16 1.11936 
Hexachloroethane 0.23 0.49 0.1127 0.16 0.018032 
Indeno( 1 ,2,3.cd)pyrene 2.3 0.37 0.851 0.16 0.13616 
Pyrene 6.9 I 6.9 0.16 1.104 
0 0 0.41 0 0.16 () 

0 0 5.28 0 0.16 () 

0 0 0.39 0 0.16 () 

Martin State Airport, Maryland Page C-1O ofC-12 Ecological Risk Assessment 



Tetra Tech, fnc. Appendix MSA-C 

STEP 3 FOOD WEB MODEL TERRESTRJAL PLANT CONCENTRATIONS 
PLANT CALCULA nONS 

Mean Concentrations 

Plant Bioaccumulation Plant Concentration Fraction 
Plant 

COPC Mean Soil Concentration Concentration 
Factors (dw) (dw) Dry 

(ww) 
Cadmium 2.8 0.514 1.4392 0.15 0.21588 
Chromium 67.8 0.048 3.2544 0.15 0.488]6 
Copper 75.9 0.]23 9.3357 0.15 1.400355 

Lead 73.9 0.038 2.8082 0.15 0.42123 

Mercury 0.186 0.344 0.063984 0.15 0.0095976 
Selenium 8.5 0.034 0.289 0.15 0.04335 

Zinc 164.9 0.567 93.4983 0.15 14.024745 
Toxaphene 2 0.013 0.026 0.15 0.0039 
4-Bromophenyl phenyl ether 0.23 0.358 0.08234 0.15 0.012351 
4-Chlo11'henyl 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 4.3 0.0533 0.229]9 0.15 0.0343785 
Benzo(b )fluoranthene 3.8 0.0197 0.07486 0.15 0.011229 
BenzoCg,h,])perylene 2.4 0.01 ]4 0.02736 0.] 5 0.004104 
Benzo(k)fluoranthene 3.2 0.0101 0.03232 0.15 0.004848 
Chrysene 5 0.0052 0.026 0.15 0.0039 
Dibenzo( a,h )anthracene 0.89 0.0101 0.008989 0.15 0.00134835 
Fluoranthene 15.9 0.0197 0.31323 0.15 0.0469845 

Hexachloroethane 0.23 0.0053 0.001219 0.15 0.00018285 
IndenoC 1 ,2,3-cd)pyrene 2.3 0.0425 0.09775 0.15 0.0146625 
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.\5 0 

0 0 0.0431 0 0.15 0 

Martin State Ai11'ort, Maryland Page C-] I ofC-12 Ecological Risk Assessment 



Tetra Tech, Inc. Appendix t\lSA-C 

STEP 3 FOOD WEB MODl:L S!\lALL MAMMAL CONCENTRATIONS 

MAMMAL CAI"ClllATIONS 

I\'lean Conccntration!l 

~Jcan Soil OmnÌ\"ore (ì\louse) HcrlJì\'ore(Vtlle) Insectivore (Shrew) 
ûmniyorl' Omnivorc 

Herbivore 
Insectivore corc Cont. ßiollccumulatioll ßiol\ccumulatiQll HìoaCCUIDulatio!l 

IlerbÎl'orc Insccti\'orc Fraction 
Cone. 

(mg/kg) Factors (d\~') Factors (dw) Faeiors(dw) 
Cone. (dw) Cone. (dw) Cone. (dw) Dry Con{'. (ww) 

(ww) 
Cone. (WW) 

Cadmium 2.& 0.144 0.134 2.211 04032 0.3752 6.1936 0.32 0.]29024 0120064 1.9RI952 

Chromium 67.8 0.092 0.088 O.OCJ4 6.2376 5.9664 6.3732 0,32 ].996032 1.909248 2.039424 
Copper 75.9 0.1] 1 0.109 0.502 8.4249 8.2731 38.1018 0.32 2.695968 2.647392 12.192576 
Lead 73.9 0.055 0.041 0.14& 4.û645 30199 ]09372 0.32 1.30064 0_969568 3499904 
Mercury 0.]86 0.054 0.067 0.067 0.010044 0.012462 0.012462 0.32 0.00321408 0.0039878 0.00398784 
Selenium 8.5 0,258 0.273 0.273 2.193 2.3205 2.3205 0.32 0.70176 0.742% 074256 
Zinc 1649 0,509 0.293 (J.S52 83.9341 48.3J57 140.4948 0.32 26.8589]2 15.461024 44.958336 
Toxaphene 2 1 1 1 2 2 2 OJ2 0,64 0.64 0.64 

-Bromopheny] phenyl ether 0.23 1 I 1 0.23 0.23 0.23 0.32 0.0736 0.0736 0.0736 
4-Ch]orplleny! phenyl elher 0,23 1 1 I 0.23 0.23 0.23 0.32 0.0736 0.0736 0.0736 
Beozo(a)anthracene 4.9 1 1 1 4.9 4.9 4.9 OJ2 1.568 1.568 1.568 
Benzo(a)pyrene 4.3 1 1 1 4.3 4.3 4.3 0.32 1.376 1.376 1.376 
Benzo(b)f1uoranthelle 3.8 1 1 1 3.8 3.8 3.8 0.32 ].216 1.216 1.216 
Benzo(g,h.l)peryJene 2.4 I 1 1 2.4 2.4 2.4 032 0.768 0.768 0.768 
Benzo(k)fluoran1hene 3.2 1 1 1 3.2 32 3.2 0.32 1_024 1.024 1.024 
Chryseoe 5 I J 1 5 5 5 0.32 1.6 1.6 1.6 
Dibenzo( It. h )anthracene 0.89 1 1 1 0.89 0.89 0.89 0.32 0.2848 0.2848 0.2848 
F]uoranthene 15.9 1 1 I 15.9 15.9 15.9 0.32 5.088 5.088 5.088 
Hexachloroethane 0.23 1 1 I 0.23 0.23 0.23 0.32 0.0736 0.0736 0,0736 
Indeno{ 1 ,2,3-cd)pyrcne 23 I 1 1 2.3 2.3 2.3 0.32 0.736 0.736 0,736 
Pyrene 6.9 1 1 1 6.9 6.9 6.9 0.32 2.208 2.208 2,208 

Martin State Airport, !\.1aI)-'land Pag~ C-12 ofC.]2 Ecological Rìsk Assessment 
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TetrnTech.lllC Appendi;.; MSA-D 

AQlTATIC SPECIES 

MEAN CONCENTRATION HAZARD QlIOTIENT VALUES 
1\IARTIN STATE: AIRPORT 

Raccooll Mal]ard Belted Kingfisher Great Blue Heron 

Ecologica! COl1lamin:mts NOAEL LOAF!. NOAEL LOAEL NOAEL LO,u::L NOAH LOAEL 

of Concern HQ" HOt !-Jf)" f1QI HQ" 11QI HQ" HQ. 

Total Cadmium OJ 1 002 0.02 0,00 012 001 078 \)06 

Dissolveu Cadmium 0.00 o.oü 000 000 O.Oj 000 0.~8 (102 

Total Chromium 0.a8 0.18 0,13 003 0,54 0,11 3.62 0.72 

Total Copper 0,01 O.OU 0.00 0.00 000 000 003 002 

Dissolved Copper 0.00 0.00 000 000 000 000 0.03 002 

Total Lead 001 0.00 0.00 0,00 0,01 000 0,06 O,Ol 

Total Mercury 000 u.oo 0.00 0,00 4.58 1.53 38.49 12.83 

Total Nickel 0,00 0.00 0.00 fJOO 000 000 002 O.Ol 

Total Selenium 0,09 a.os 0,00 000 0.03 0.01 0.25 0.05 

Total Zinc om 0.00 0.00 0,00 0,04 000 0.28 0.03 

Dissolved Zinc 000 000 0.00 0.00 004 0.00 0.33 0.04 

4--Bromophenyl phenyl ether NA NA NA NA NA NA NA NA 

4-ChlorophcnyJ phenyl ether NA NA NA NA NA NA NA NA 

Benzo(a)anthracenc 0.00 0.00 0.00 000 0,0] 0,00 om OOl 

Benzo(b )t1uoranthene 0.00 0,00 0.00 ouo 0.01 0.00 0.07 O.O! 

Bcnzo(g.h.l)pcrylcnc 0,00 000 0.00 0.00 O,Ol 000 006 OOl 

BeDlO(k )t1uoranthene 000 000 000 0.00 O.Ûl 0.00 0.07 O.Ol 

Chrysenc 0.00 (},OO OJ}Q 000 001 000 0.07 O.()! 

Dib~nz( a,h )anthraccnc D.OO O.O{) 0.00 000 O.Ol 0.00 0.06 O.Ol 

fluorene ODD 0.00 0.00 000 0.03 001 0.23 0,05 

11exachloroncnzene 000 000 000 000 0,2(, 00) 2.15 04l 
I. J ex ach lorn butad iene 0.00 000 O.(J(J 0.00 002 000 0.20 0.04 

}-l exach loroe)' cl open tad ien e 000 000 NA NA NA NA NA NA 

Hexachloroethane . 0.00 0.00 NA NA NA NA NA NA 

Indcno( 1.2.3-cd)pyrene 0.00 0.00 000 000 0.01 000 007 0,01 

Pentachlorophenol 0,00 000 0.00 0,00 001 000 0.07 0.04 

Phenanthrene 0.00 000 000 (LOO 008 0.02 0.64 0.13 

Pyrenc 0,00 000 000 0.00 OOl UOO 0.07 O.(H 

1,1,1,2- Tetrachloroethane 0.00 0.00 NA NA NA NA NA NA 

I, I ,2,2 -Tetrachlorethane OJ)O 0.00 NA NA NA NA NA NA 

0 0.00 000 000 0.00 000 0.00 0,00 000 
0 0.00 {JOO 000 0.00 000 0.00 0,00 0.00 

0 0.00 0.00 000 000 0,00 000 0,00 0.00 

Manin Stale Airport, Maryland P:Jge lJ-1 of[}'ll Ecological Risk Assessment 



Tetra Tech. Inc. Appendix D<~ 

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

AQUATIC RECEPTOR MODELS 

Sediment Water Benthic 

Mean Mean In\>'ertebrate Plant Fish 

Conceotïdtion Concentration Concentration Concentration Concentration 

Chemical (mglkg) (mglL) (mg/kg) (mglkgl (mglkg) 

Total Cadmium 102.75 2.5 69.87 52.8135 6.38 

Dissolved Cadmium NA 2.5 NA NA 2.27 
Total Chromium 2047.5 2.5 163.8 98.'8 20.52 

Total Copper 50.92 8.25 46.8464 6.26316 7.13 

Dissolved Copper NA 9.75 NA NA 6.92 

Total Lead 53.6 2.5 4.288 2.0368 1.34 

Total Mercury 0.114 0.5 0.12312 0.039216 5.68 
Total Nickel 25.8 2.5 3.354 {),8772 6.65 

Total Selenium 8.8 2.5 8.8 4.9896 2.52 

Total Zinc 190.2 25 ]80.69 68.0916 23.11 

Dissolved Zinc NA 42.5 NA NA 27.16 
4-Bromophenyl phenyl ether 0.312 0.005 0.312 0.0155688 17.82 

f4-Chlorophenyl phenyl eilier 0.312 0.005 0.31' 0.0166296 16.28 

llenzo(a)anthracene 0.495 0.005 0.1782 0.0097515 2.62 
Benzo(b)fluoranthcne 0511 0.005 0.07665 0.005161 t 2.63 
Benzo(g.h,I)perylene 0.462 0.005 0.09702 0.0024024 2.62 
Bcnzo(k)fluoranthene 0.495 0.005 0.11385 0.0049995 2.62 

Chrysenc 0528 0.005 0.1056 0.0104016 2.63 

Dibenz( a,h)anthracenc 0.312 0.005 0.05928 0.0016536 2.58 

Fluorene 0.312 0.005 0.14976 0.0445536 9.08 

Hexachlorobcnzcne 0.312 0005 0.16224 0.0047736 1.34 

Hexilchlorobutadiene 0.202 0.005 0.07878 0.0129684 3.93 

Hexach lorocyc1opentad i Clle 0.312 0.005 0.312 0.0092664 0.90 

I-lexachloroetbane 0.312 0.005 0.312 00589056 0.78 
lndeno( 1.2,3-cd)pyrene 0.478 0.005 0.08126 0.0026768 2.62 
Pentachlorophenol 1.335 0.0125 1.335 0.0591405 1.70 

Phenanthrene 0.545 0.005 0.15805 0.049486 25.64 
Pyrene O.n8 0.005 0.32032 0.0313768 2.68 

1,1,1,2-Tetrachloroethane 0.0253 0.0005 0.0253 0.02957823 0.03 

I, I ,2,2-Tetrachlorethanc 0.0253 0.0005 00253 0.04071023 0.01 

Martin State Airport, Maryland Page D-2 ofD-1 J Ecological Risk Assessment 



TClrDl'cch.lnc Append;, ~lSA_[) 

Raccoan 
STEP J FOOD WEB MODEl "OR THE RACCOON 

ßod~ Weighl 

Food Ing"~li<Jn R~t~ 

WalerlngestionRatc 

SoIlIlIg~.liol1 Rate 

5_9400000 kg 

0, 1000000 kl\"da~ - .1')' 

Q4921000Llday 

00286f\00l:.e'lrlay-d')' 

o 1400flOO ..\reaUs~faClor 

DiclaryComposilion 

Bellthklilverl, 0,436 

Aquaticl'l..ms 0,4 

Fi,hConsumpÜon 0.07 

MCllO Concentrations 
S"diment Walef In\',,rlebfal~ Plant fish AtlF.Ð.:lse 

Ecological Contamin~nt Con<.:enlration CMcentralion Concentration Concentration C'mcenlra!Íon Dose NOAEL LOAFL NOAEL LOAEL 
OfCOnllefl\ (mg/kg) (mg/L) {mgikgl (mgikg) (mg/kg) (m,;''kgiday) (mg/kgida\'~ (mg/kg/d",'1 {m!ykg/d~y) HQ. J-1QI 

TotalCadl1liulll 102,75 0,0025 11.l192 7.922025 6.38 0.6]g 0.089 0.85 4.27 0.11 002 
Dis~olv<"d Cadmillm NA 0,0025 NA NA 2,27 0,003 0_000 O,!<S 4.27 000 0.00 
TolalChromillm 2047.5 OJi02S 26,208 14,742 :;:0_52 10]74 1.424 1.62 B,08 0,8l) 0,18 
Total Copper son 000825 7.495424 0.939474 711 0.316 0.044 7.4'1 9.' O,OJ 0,00 
Dissoh~dCopper J','A 0.00975 NA NA 6_92 DOO<J 0001 7.49 " 000 0,00 
Total Lelld 536 00025 0.68608 0.30552 134 0.267 0,031 194 39.4 0.01 0.00 
Tolal/>'lercUlY 0,114 0.0005 (10)96992 0.0058824- 568 0.007 O,OO! 0.64 3_2 0,00 (JOO 

Tot.'!!Nickel 25,S Oa02S 0.53664- 0,1315S 665 01)7 0019 28.5 71.1 0.1]0 000 
["r>la\Se]enium " 00025 IA08 0.74l144 2.52 IJ061 0009 01 0.16 OJJ9 005 

TolalZinc 190,2 0025 28_9104 101JJ14 2311 \.226 0.172 D3 66r> 001 f),OO 

Dis50lvedlinc ;\1:\ 00425 NA NA 27.]6 0.036 0.005 ]3,3 66.6 000 0,00 

-- 4-Brornophel1y1 phenyl elh~r OJI2 00<15 004992 000233532 17,82 0021 0.003 NA N,,, NA NA 
4.Chlor<lphenyl phenylelher 0,312 OU(lS 0,o49n 0,002494,14- J628 0,021 000] NA NA NA NA 
B~l1zo(aìal1thrac<"ne O.~95 OOOS 0.0285!2 0_001462725 V5Z 0,006 0001 0_53 2.67 000 0.00 
Benzo(bjflllmanlhelle 0511 0.005 0012264 0.000774165 2,63 O.OM 0.001 0,53 267 000 000 
Benzo{g,h,l)perylene 0.~62 0,005 00155232 0.00036036 2.62 0.006 0.001 0,53 2.67 Ü(Kl 000 
eenzo(km\lor~tlth"ne 0.495 0005 0.01&216 o 000749~25 2.62 0.006 0001 lJ.5J 267 OOtl 000 
Chry.ene 0.528 0005 001G8'16 0.00156024 2_63 0,006 0001 O,S) 261 000 D,Qll 
Djbenz{a,h)anlbracel1e 0]12 0005 000<14848 0.0002480~ 258 0_005 O_COI 053 2_67 000 0011 
Fluorene 0312 o,ons On2J9616 '100663J04 908 0.013 0,002 ill 666 000 OnQ 

HC;'<ach(mohellLene 0_312 0,005 00259SM 000071604 IJ4 0.004 OOO! 1.)1 13,7 [1,[10 000 
He~a.:h\ornb'lladicl1e 0202 0.005 00126048 0.00194526 HJ 0.006 0001 0.99 <1.85 OJIO 000 
Hexach!oTllcyc!olletltadj.,.ne 0.312 0005 0.04992 00013'&<196 0,90 0.003 0.0ù1l 10 100 0.00 0,00 
Hexachlowcth.r>e (1,:)]2 (1005 0.04992 0008!>3S84 0_78 (j,003 O,O()(I ''3 "6 000 0_00 
In.;leno(J,2).cd)pyrcne 0.478 OQns OO!30fl16 000040151 262 0006 DUO! 0.51 2.67 0.00 ODO 
Pentachlorophenol 1335 ocms 02136 0_008871075 1.10 0011 0002 2.4fl 12,3 0.00 000 
Ph':I1Mlhrene 0545 0005 0025288 0.QlJ74229 25.M 0.033 (1005 J33 66(, 0,00 0_00 
PYlene 0.728 (1005 Oij512512 00047(1652 2.6!< 0,007 0,001 OS3 2&ì 000 000 
1,I,l,2-TwlIChlowelhane 0,0153 0000$ 0_QIH048 0.<)(\4436135 0.03 0.000 0000 174 I" O(~ 0.00 
1,1,2.2-1et'll{:hlmethMe 0.0253 00005 0.004048 0006106535 OO! 0000 0.000 17.4 IS' 000 000 

N...... Nol.\vllilable, HQ, ~ Hli7~",i Quutjem b..ed 011 rhe NO,\EL, HQ, . Ha7.a,d Quotient hascd (1tllhe LOAEL 

foorlwebMnde!Cakulations 
DClse ~ ((Sum Oflhe Food DOi<"~) + Dose Sedimel1l t Dose \Valer)/ Body Weight 

Do!.e food - fllod Concclllrnlion ~ food Illge~\i<ln Raltx Dietary CQIJ1ponent dFopd lIem 

D\l~ Water ~ WalerC,mcel1!r31ion)< Water lllge~ti(ln R3te 

Dose S<"tlim<"T1! '" Sediment ConC<'lllr~tiQn l\ Food Ingestion Rate" Di<"tary Coml'ollt:nl ofScdime<ll 

M."i"Sla<~Ai~rl.Mar.,.l'nd Page D_)orD_1 I r:c~h~;,,"1 Rj,~ ,\"",-,,",,"1 



T~t",Tçch, lnç 

!'IhUl.l~d 

Bodj'Weisht 

rood [nge~tion Rate 

Watcr Ingestion RUle 

SedimentlngeslÌonRIl.le 

....re~ Use Factor 

Dietary Composition 

STEP 3 FOOD WEB MODEL FOR TlU: r'I-IALLARD 

l.I770000\;g 
0,0647000 kg/day+dl) 
OOG511000Llday 

0,0013500 \;g/d3> ,dlY 
0,0400000 

Benthic Invelt~ 0 100 

Aquatic Plalll:3 0,867 

Fish Con~llmption 000 

MellflCOlleel1tratiofl!i 

Sedimcl1t Water Invcrtelnate Plant 

EcologkalContaminam Concentr-dlion COnCi:lIIHII;ßn COIl<.-tnoalioTl ConceTltral;on Duse AUF * Dose NOAf2L I.OAEL l>\OAEL LOAEI, 

of ConeI'm (mg/kg) (mg/L) (1Il!!;!;Y) (mg/kg) (mgikgiday) (mg/k!;!/day) (rnS,'ke/day) (m[;ikglday) I-!Qn flQI 

Total Cadmium 102.75 0,0025 11,1792 7_'122025 0.557 0,022 1.45 20 0,!)2 o_ou 

Disso[vedCadmiUlIl NA 0.0025 NA NA 0000 0.000 1.405 20 0.00 0.00 
TOlalChromium 2047,5 0.0025 26,208 14.ï1Z 3,195 0.128 ] 5 0.13 0.03 

Total Copper 50_92 0_OD823 7.495414 0_9)9474 0.145 0,006 " 61.7 ODO 0_00 

Dis~ol\'edCo[Jper NA 0_00975 NA NA 0_001 0,000 47 61.7 0.00 0.00 
Total Lead 53,5 0_0025 0,68608 0,30552 0.080 0,003 1.13 lJ,} o,no 0,00 
TOla[Mercury 0,1[4 00005 ll,OI96992 0,0058824 0,001 0,000 0,026 O,O711 0,00 O.IX-' 

TOlalNickel 15,8 IJ,0025 0_53664 0.13158 0.039 0.002 77.4- 107 0.00 0.00 
Total Selenium " 0.0015 I.4U8 0_74844 0.054 0.n02 0,44 08 0.00 0.00 
TOlalZiltc 190.1 0,025 289104 10.21374 O,ll65 00:15 !4.5 13] 0,00 000 
DlssolvedZinc NA 0.0415 NA NA 0,002 0,000 14,5 l3J 0.00 0,00 
4-BromophcnylphC11yl elher 0312 0,005 0,04992 0,00233532 0,001 0.000 NA NA NA NA 
4+Chloropltellylpheny[ether 0.3ll 0.005 0.04992 0.üOl,t9444 0.001 0_000 NA NA NA NA 
BellZo(a)anthraecne 0495 0.005 0.028512 0.001462725 0.001 0.000 7] 35_5 \l_00 000 
Benzo(b)f1uorantbenc 0.511 0.005 0.Oln64 OJ1OO774165 0.001 0.000 7.] 35,5 0.00 0.00 
Benm(g,h.,l)per....lcnt 0.462 0.005 0.01552.12 0.00036036 0.00\ 0000 7,1 355 000 000 
Benzo{k)Ouoranthenc 0.495 0.ll05 0.018216 0.000749925 0.001 0.000 7.1 35.5 0,00 0.00 
Ch.rys~ne 0,528 0,005 0.0163% 0.00156024. 0001 O.OOU 7] 35.5 0.00 (j.on 

Dlbenl(a,h)anlhl1lccne 0_312 0.005 O.00~48411 0.00024804 0.001 0,000 7_1 35.5 0,00 0,00 

Fluorene 0.312 (l.OO5 0.0239616 0_00668,04 0,001 0.000 7] 35.5 O,üO o,on 

Hexach[orobenzenc 0312- 0.005 O.02S9511~ O_OOO7160.~ 0,001 0.000 0_11 0.57 0.00 0.00 
Hc.>:~chlorobllladiene 0,202 0,005 OOI260411 0.00194526 0.001 0000 319 ]) 000 0.00 
He\achloro<;yclopentadi~ll<' 0,312 0,005 0,0499: 0.00138996 0,001 0000 N,\ NA NA NA 

Hexachloroethane 0_312 0_005 0.04992 0.008835H 0001 n.OO!) NA NA NA ~~,\ 

IndenO(I,2,3.cd)pyrene 0.473 0_005 O_013ûÜI6 0.00040152 0001 0.000 7] 35,S 0.00 n,on 

Pentaeh!oflJpheno[ 1.335 00125 0_2136 0.C>OS1l71ûÏ5 n.004 0_000 4_26 S.52 0.00 0,00 

Phenanthrene 0.545 0,005 0.025288 0.0074229 O,ODI 0.000 7] 35.5 0_00 000 
Pyrene 0728 0005 0_0512512 000470652 0002 0.000 7] 35_5 {JOD 000 
[,I,I,2-Tetrlll;hlofol.'lhane 0.0253 0.0005 0.004048 0.004436i35 0.000 0,000 NA NA NA ~A 
1,I,Z.2.Tetrachlorethane 0_0253 0,0005 0.004048 0.006106535 0.000 0,000 NA NA NA :-<,\ 

NA" Not Available_ HQn '" Halal'd QuOtienl ba~ed on the NOAEL, HQl '" Hazard Quotient based on the LOAEL 

Foodw(bModelCalclllation~ 

Dose õO ((Sum of tile Food Doses)'" Dose Sediment + Dose Water)! Body Weight 

Dose Food" Food COf1~entl"ation x Food 1ngestion Rate x Dietal)' Component of Food hem 

Dose Water "" Walel COllcentl"ati\ln x Water lngenion Rate 

Dose Sediment'" Sediment ConcentlaliOIl;t Food Ingestion Rate x Dictary Componenl ofSedimenl 

M:ltI;n $!.1ro Altporl Mar).I<IIld P,"\l"D~ofO-11 
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T<lf';lT"Ò..IIK 

~brl;nSL'{oAirport.M.l"l;)Jltl 

6elledKiogfisher STEP 3 FOOD\VEB MODEL fOR TIlE ßELn:n KINGFISHER 

Body Weight 

F<.Jod lngestínn Rate 

Water 11lgeSliun Rate 
Sedimentlnges1ÍonRate 

Area Use ractof 
DietlllyComposition 

D.14800001.:11 

O,OIMIOOO ~Il/day - dl)' 
OOIti4000 UDay 
O.OOOIJDOOl.:gldlly-dry 

0,2:WOooO 

ß~ntl1ic loverts 0 160 

AqualicPlant5 0000 
FishConsumptiOll 0_84 

MeallConceßtr~til/ll$ 
Sediment Water Invertebrale Fish 

Eç"logicalConlamiMIlI Concentration Concentrn!ion Concentration Concentration O"SC AUF" D()~~ NOAEl LOAEI, NOAEl LOAFL 

GfCuncem (mg/kg) (mg/L) (lOg/kg) (lng/kg) (mg/kg/day) (mgikg/day) (mglkg/day) (mgikglllay) HQ, HQ, 

fotlllCadmium 102.75 0.0025 ll.l792 6.38 0,8J\ 0179 1.45 20 0_12 0.01 

Dis,oh'edCadmÎutll NA 0,0025 NA 2,27 0.216 0.048 145 20 003 000 
Tot~1 Chrqmium 2047.5 0.0025 26.208 20.52 2.433 0_535 I 5 0,54 D.!l 
Total Copper 50.92 0.00825 7495424 7.13 0,817 IU80 47 61.7 0_00 0_00 

DiS$oh'edCopper NA 0,00975 NA 
- 

6_92 0.661 0.14:; 47 61.7 0.00 0.00 

Total Lead 53,6 0.0025 0,68608 1.34 0.140 0.031 3_85 19.3 O.Ol 0.00 
TOlal MerCUly 0114 0.0005 00196992 5.6R 0.542 l),119 0,026 0_078 4.58 1.53 

TotlllNickd 25,8 0.0025 0.53664 6.65 0_644 0142 77.4 107 0_00 0,00 

TolalSdeniurn .., 0.0025 U,Os: 2,52 0.266 0,059 '8 9 0.ü3 OJ)! 

TotalZ.inc 190.2 0,025 28.9]04 2311 2,731 0,601 14.5 ]1I 0,04 0,00 
Dissolved Zinc NA 0,0425 NA 27.16 2.594 0.57l 14.5 III 0,04 0,00 
4 Bromophcnylphellylelher 0.312 0.005 0.04992 17.82 1.700 0.374 NA NA NA NA 
4.Chlofopheny! phenyl elhel' 0,312 0005 0,04992 16,28 1.554 0342 NA NA NA ~A 
Benzo(a)anlhracene 0.495 0.005 0_028512 2.62 0_251 0_055 7_1 35.5 0.01 OJIO 

ßenro(b)f1uotanthene 0.511 0,n05 0.Ol22M 2,63 0.251 0.0:5:5 7.1 35,5 0.01 0_00 

Benzo{g,h,!)pc\)'lelle 0_462 0.005 0_0155232 2.62 0.250 0.ü55 7.1 35.5 0.0\ 0,00 
8enu'(Ì;)fluor~nthene 0.495 0.005 0.018216 2.62 0_251 0,0:$5 7,1 355 0,01 0_00 

Chl)',ene 0.528 0.005 0,016896 2,(,3 0,252 0,055 1] 35,5 0.01 0,00 
Dil1enz(ft,hjantlmu:elle 0.312 0.005 0.0094&48 2_58 0,247 0_054 7.] 35.5 0.01 0_00 

Fluorene (j,312 0,005 0_0239616 9J18 0,867 019! 7,1 35,5 0_03 O,OJ 

IlexachlorDbenlene 0.112 (I,OQ5 00259584 1.34 0,129 0.02& 0.11 057 0,;'>6 0.05 

Hexachlorobutadiene 0,202 0.005 0.0126048 3.93 0.376 0.083 3,39 17 0,02 0.00 
[;exachlorqc>'c1opentadi~ne 0,312 0_005 0.04992 0.90 0.088 0.019 NA NA NA NA. 

Hexaçhloroethane 0,312 0,005 0,04992 0.78 0,076 0.017 NA N.' N" '^ 
Indeno{I),3-cd)pytene 0.478 0,005 0,ODOOI6 2.62 <US! 0.055 7.1 35.5 n.OI 0_00 

Pentachlorophenol UJ5 0.0125 0,2\36 1,70 0.167 0.037 4,26 8,52 om 0.00 
Phenanthrene 0_545 O.ODS 0,025288 25.64 2.445 0.538 7] 35,5 0,08 0.02 
Pi-Tene 0.728 0,005 0,0512512 2.68 0.257 0,057 7.1 35.5 (J.OI 000 
1,1.1,2-Tetrachloroethane 0.0253 0.0005 0,004048 om 0.003 0001 NA NA NA NA 

1.1,2.2-TcU"ilchlorethane 0.0253 0.0005 O,O040<l8 om 0_001 0000 NA }.;A NA K\ 

NA '" No! Available. IIQn" Ha7_arrl QLlolient bnsed on the NOAEl., HQl ~ Ilazud Qllolient based on the lOAEl 

Fùùdweb!\'lodeICalclllatiùllS' 

Dose ~ ((Slim oftl>e fot>d Doses).;- Dose Sediment + Dose Water),' Body Weigh1 

Do<;t Fnod ~ Food COI1.entration ~ food Inge5lion Rate l\ OklaryCmnponenl of Food Item 

Dose Water = Water Com:entratíon l{' WaleI' In!!e.tion Rate 

Dose Sediment '" Sedim~nl COllc~nlTation x Food Ingestion Rate x Dieta\)' Componenl ofSed;m~nt 

Pag.:D"ofP.tl 
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T~u~ T."h.lrn: AI'/,cndi,MS'\.P 

STEr, FOOD.WEll ANAl.YSIS GREAT Bl.L'E HERON 

Great Blue Heron 

Body Weight 

FoodlngeslÍoll Rate 

Waterlnge.ltiooRate 

SedinwntlngeslirmRlIte 

Al'\~a Use FacIO! 

Dietl1.ryC{)lnpo~iti{)n 

2.1JCiOooOkg 
O,393!OOOkg/day.dl)' 

IJIOJOOOO LiDa)' 

0,0000000 kg1day-dl) 
J,OOOO(lO(l 

F'ishCOllsnmptioll 1.00 

:\'leanConcenlralions 

Sediment WMer Fish 

E'cologkalContamilillllt Concenh'ation COllcelllTation Cuncentration Dose AUF * Dose NOAEL LOAEl NOAH WAEl 
ofColl~~ro (mgik!!) (mgiL) (mg/IIl;) (mg'Î:g/day) (mg.ikll/day) (mgfkg/dllyl (m!;lkgiday) J-IQ" HQ, 

T01l1lCðdmium \02.75 O,IJ025 6.38 1,124 U24 1,45 20 073 (l.06 

DissolveclCadmillm 1\A 0.0025 227 0.400 0400 145 20 0.28 0,02 

TotlllChromitlHl 2047,5 0,0025 20,52 3,61S 3151\1 1 , 3.62 0,72 

Total Copper 5092 0,00825 7,13 1.257 1.257 47 61.7 0,03 0.02 

Disso!vedCoppcr NA 0.00975 6.92 i.221 1,221 47 61.7 0.03 (\,02 

TOIRI Lead 53.6 0.0025 J.J4 0.236 0.236 US 19.3 0.06 001 
Tot~1 Mereul)' 0.]14 0.0005 5.68- 1001 1.00] 0.026 il.G7!! 38.49 ]2.83 

To!alNltkel 25.8 0.0025 6.65 1.171 Ll71 774 107 0.02 0.0] 

TolalSelel1hlm 8S 0.0025 :>:.52 0.445 0.445 1.8 , 0.25 005 

Tot!llZin~ 1902 0,025 23.1l 4,074 4,074 14.5 III 0.28- 0.03 

Dissolved Zinc NA 0.0425 2716 4.781 4.789 145 11] 0,33 0,04 

4-BromlJphenyl phenyl ethe( 0.312 0.005 1HZ 3.1-1-1 3.141 NA NA NA NA 

4.Chlorophenylpheny!etl1er 0.312 0,005 16.28 1,870 1,870 NA NA NA NA 

Benzo(a)anthra~~ne 0,495 0.005 2,62 0.463 0.463 7.1 35.5 0,07 O.lll 

ßellzo(b)f\uoranthene 0.51J 0.005 2,63 0.463 0,463 7.1 35,5 0.07 0,01 

Befllolll,h.l)peryleflc 0.462 0.005 2,62 0.4-6l 0,461 7.1 35.5 0.06 0.01 

Benw(k)fiuofallthelle 0495 0.005 2.62 0.463 0,463 7.1 35.5 0.07 0.0] 

Clu)'selle 0,528 0.005 2.63 0,464 0.464 7.1 35.5 0.07 0,1)] 

Dibeil7.(lI.,II)lIl1lnl'acem.' 0.312 0.005 2.58- 0.455 0.155 7,\ 35.5 0,06 0,0\ 

fluorene 0.312 Q,005 9.08 1.600 1(,00 7,1 35.5 OD 0.05 

HexachlOJ'obenlene 0.312. Ü.OO5 U4 0.236 0,236 Oil 0,57 l.tS OAI 

H~)<achIQr(}btltadkne Q,1.02 0.005 3.93 0.694 0,694 3.39 17 D.20 0.04 

HexllcÞlulOC)'clupenladiene 0.3 I~ 0.005 090 0.]59 0159 NA NA NA è"iA 

HexRchloroçthane 0311 0005 078 0.137 0.137 ;";.'1. NA NA ;>.fA 

)ndeno(l)}-cd)p)ren~ 0,4ï8 0.005 2.62 0462 0462 71 35.5 DO; 001 

P~ntachtoloph~not 1,335 0,0125 1.70 0.300 OJOO 4.26 852 0.07 Q,04 

Phenanthrene 0545 0,005 25,64 4.519 4,519 7.1 35,5 0.64 O,!] 
Pyrene 0.728 0.005 2.68 0.473 0413 71 3~.5 0.07 001 
1,1,1,2-Tetrachloroethane 0,02j} OOOO~ 0.03 0,005 lJ005 NA NA NA NA 

1,I,2.1-Tctrachlorethane 0.0253 0,0005 001 0.002 O.n02 ;-';.'1. NA NA NA 

NA -<= Not Availllbk HQn ~ Halllrd Quotient based Oll the NOAEL, HQI = Halald Quotient ba,ed on the LO'...EL 

fooðweb "-1odel Calcula~ions 

Dose'" \(Sum of the Food Doses) -I- Do~e Sediment + 00,1' \Valerj/Body Weight 

Dose food'" Food ConcentraliCII1 x Food Ingestion Rllte;( 0;1'1111) CompOl1l'nl of Food lt~m 

Dose Water'" Water Concenlratioll)( Water Ingestion Rate 

Dose Sediment" Sedìmenl Concelltration)< food Ingestion Rate )< Dietary Component of Sediment 

l\1:utio Slat<< Airp<llt. Mar)l..,d Pa!\oO""cfD.ll F-"al~~iç.'1 Ri.ok ,\",'",,";,"t 



Tetra Tech, Inc. Appendix MSA-D 

STEP 3 FOOD WEB ANALYSIS BENTIIIC INVERTEBRATE CONCENTRATIONS 

BENTHIC INVERTEBRATE CONCENTRA nON 

l\lean Sct1iment ConceO(l'ation 
Invertebrate Im'cl"tebrate 

corc Invertebrate Bìoconcentratîoo Factors (t1w) 
(mg/kg) Concentl"alio" Fraction Con[:cntnttion 

(dw) DI'Y (ww) 
Total Cadmium 0.68 102.75 69.87 0.16 11.1792 

Dissolved Cadmium 0.68 NA NA 0.16 NA 

Total Chromium 0.08 2047.5 163.8 0.16 26.208 

Total Copper 0.92 50.92 46.8464 0.16 7.495424 

Dissolved Copper 0.92 NA NA 0.16 NA 
Total Lead 0.08 53.6 4.288 0.16 0.68608 

Total Mercury 1.08 0.114 0.12312 0.16 00196992 

Total Nickel 0.13 25.8 3.354 0.16 0.53664 

Total Selenium I 8.8 8.8 0.16 1.408 

Total Zinc 0.95 190.2 t80.69 0.16 28.9104 

Dissolved Zinc 0.95 NA NA 0.16 NA 

4-Bromophenyl phenyl elher t 0.312 0.312 0.16 0_04992 

4-Chlorophenyl phenyl ether 1 0.312 0.312 0.16 0.04992 

Benzo(a)anthracene 0.36 0.495 01782 0.16 0.028512 
Benzo(b )t1uoranthene 0.15 0.511 0.07665 0.t6 0.012264 

Benzo(g,h,I)perylene 0.21 0.462 0.09702 0.16 0.0155232 

Benzo(k)fluoranthene 0.23 0.495 011385 0.16 0.018216 
Chrysene 0.2 0.528 0.1056 0.16 0.016896 
Dibenz( a,h )anlhracene 0.19 0.312 0.05928 0.16 0.0094848 

Fluorene 0.48 0.312 0.14976 0.16 0.0239616 

Hexachlorobenzene 0.52 0.312 0.16224 0.16 00259584 

Hexachlorobutadiene 0.39 0.202 0.07878 0.16 0.0126048 

Hexachlorocyclopentad iene I 0.312 0.312 0.16 0.04992 

Hexachloroethane I 0.312 0312 0.16 0.04992 

Indeno( 1,2,3-cd)pyrene 0.17 0.478 0.08126 0.16 0.0130016 

Pentachlorophenol 1 1.335 1.335 0.16 02136 

Phenanthrene 0.29 0.545 0.15805 0.16 0.025288 

Pyrene 0.44 0.728 0.32032 0.16 0.0512512 

1,1,1,2- Tetrachloroethane t 0.0253 0.0253 0.16 0.004048 

1,1,2,2- Tetrachlorethane I 0.0253 0.0253 0.16 0.004048 
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Tetra Tech, Inc. Appendix MSA~D 

STEP 3 FOOD-WEB ANALYSIS AQUATIC PLANT CONCENTRATIONS 

PLANT CONCENTRATlOr>S 

COPC 
Sediment Concentration Plant BioconcentnUÎol1 factors Plant Fraction Plant 

(dw) (dw) Concentration tdw) llry Concentration (ww) 

Total Cadmium 102.75 0.514 52.8135 0.15 7.922025 

Dissolved Cadmium NA 0.514 NA 0.15 NA 

Total Chromium 2047.5 0.048 98.28 0.15 14.742 

Total Copper 50.92 0.123 6.26316 0.15 0.939474 

Dissolved Copper NA 0.123 NA 0.15 NA 
Total Lead 53.6 0.Q38 2.0368 0_15 0.30552 

Total Mercury 0.114 0.344 0.039216 0.15 0.0058824 

Total Nickel 25.8 0.034 0.8772 0.15 0.13l58 

Total Selenium 8.8 0.567 4.9896 0.15 0.74844 

Total Zinc 190.2 0.358 68.0916 0.l5 10.21374 

Dissolved Zinc NA 0.358 NA 015 NA 

4-Bromophenyl phenyl ether 0.312 0.0499 0.0155688 0.15 0.00233532 

4-Chlorophenyl phenyl ether 0.312 0.0533 0.0166296 0.15 0.00249444 

Benzo(a)anthracene 0.495 0.0197 0.0097515 0.15 0.001462725 

Benzo(b )fluoranthene 0.511 0.0101 0.005161 I 0.15 0.000774165 

Benzo(g,h,I)perylene 0.462 0.0052 0.0024024 0.15 0.00036036 

Benzo(k)fluoranthene 0.495 0.0101 0.0049995 0.15 0.000749925 

Chrysene 0.528 0.0197 0.0104016 0.15 0.00156024 

Dibenz(a,h )anthracene 0.312 0.0053 0.0016536 0.15 0.00024804 

Fluorene 0.312 0.1428 0.0445536 0.15 0.00668304 

Hexachlorobenzene 0.3t2 0.0153 0.0047736 0.15 0.00071604 

Hexachlorobutadiene 0.202 0.0642 0.0129684 0.15 0.00194526 

Hexach lorocyclopentadiene 0.312 0.0297 0.0092664 0.15 0.00138996 

Hexachloroelhane 0312 0.1888 0.0589056 0.15 0.00883584 

Indeno( I ,2,3-cd)pyrene 0.478 0.0056 0.0026768 0,15 0.00040152 

Pentachlorophenol IJ35 0.0443 0.0591405 0.15 0.008871075 

Phenanthrene 0.545 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- Tetrachlorelhane 0.0253 1.6091 0.04071023 0.15 0.006106535 
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STEP 3 FOOD WEll ANALYSIS FISH CONCENTRATIONS FROM SURFACE WATER 

FISH CONCENTRA nONS FROM SURFACE WATER 

COPC Fish Bioconceotration Factors (mg/kg \\'w) 
Surface \Vater Fish ConcentratIOn 

Concentration tmg/L) (mg/kg) 

Total Cadmium 907 0.0025 2.27 

Dissolved Cadmium 907 0.0025 2.27 

Total Chromium 19 0.0025 0.05 

Total Copper 710 0.00825 5.86 

Dissolved Copper 710 0.00975 6.92 

Total Lead 160 0.0025 0.40 

Total Mercury II16S 0.0005 5.58 

Total Nickel 78 0.0025 0.20 

Total Selenium 129 0.0025 0.32 

Total Zinc 639 0.025 15.98 

Dissolved Zinc 639 0.0425 27.16 

4-Bromopheny! phenyl ether 3548 0.005 17.74 

4-Chloropheny! phenyl ether 3240 0.005 16.20 

Benzo(a)anthracene 500 0005 2.50 

Benzo(b )tluoranthene 500 0.005 2.50 

Benzo(g,h,l)perylene 500 0.005 2.50 

Benzo(k)tluoranthene 500 0.005 2.50 

Chrysene 500 0.005 2.50 

Dibenz( a,h )anthracene 500 0.005 2.50 

Fluorene 1800 0.005 9.00 

Hexachlorobenzene 253 0005 1.27 

Hexachlorobutadiene 783 0.005 3.92 

Hexachlorocyclopentadiene 165 0.005 0.83 

Hexachloroethane 140 0.005 0.70 

Indeno( 1 ,2,3-cd)pyrene 500 0.005 2.50 

Pentachlorophenol ]09 0.0125 1.36 

Phenanthrene 5100 0.005 25.50 

Pyrene 500 0.005 2.50 

I, L I ,2-Tetrachloroethane 48 0.0005 0.02 

1,1,2,2- Tetrachlorethane 8 0.0005 0.00 
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STEP:> FOOD WEB ANALYSIS FISH CONCENTR.'-\T10N FROM SEDlMENT 

cope Fish BÚlÇOllcentratioll Factor" (mg:l:g dw) Sediment Fish Concentration Fraction FishCol1Ct"l1tralioll 
Cuncentr3tion(mg1kg) (mg/kgì Dry (m,g/kg) (IVW) 

rotal Cadmium Ü,16 IO~7:; 16.440 0.~5 4.11 

Dissolved Cadmium 0.16 N^ NA 0.15 NA 

Total Chromium 0.04 2047.5 81,900 0.--'5 ~().475 

Total Copper 0.1 50.!}::! 5.092 O.~5 1."273 

Dissolved Copper 0.\ NA NA 0,1" N^ 
Total Lead 0.07 53,6 3.752 0.15 0,933 

Total Mercury 3.25 0.114 0,371 0.15 0.0926:'.5 

Total Nickcl I 2:5.8 1".800 U.l:; 6.45 

Total Selenium I 8.8 8800 ().~5 1.1 

Totullinc 0,15 190.2 28.530 n.l) 7,1325 

Dissolved Zinc 0,15 NA NA 0.25 NA 

4-Bromophenyl phenyl ether I 0.312 0.312 0.1:5 0.078 

4.Chlorophen)') phenyl ether I 0.312 0.312 0.15 0.07& 

Benzo(a)anthracenc I 0.4<)5 0.495 0.15 0,11375 

Benzo(b )t1uoranthene \ O.5!! O.SH 0.25 0.12775 

Benzo(g.h,I)perylene 1 0.462 0,462 0.25 0.1155 

Bcnzo(k )lluofUnthene \ 0.495 0,495 0.25 0,11375 

Chry~ene 1 0.52S 0.518 0.25 0.132 

Dibenz( a,h )anthracene \ 0.312 [1.312 0.15 0.078 

fluorene \ 0.312 0.312 0.25 0.078 

Hcxachlorobenzene 0.94 0,312 ll.293 0.25 007331 
llcxachlorobutadienc 0.38 0,202 0.077 0.25 001919 
Hexachloroeyclopentadiene I 0,312 (1.312 0,25 0.078 

Hexachloroethane I 0,312 0.31} 0.15 O,O7!l 

Indeno( 1,2,3.cd)pyrenc I 0.418 OAn 0.25 O.IIQ) 
Pentachlorophenol I I.3JS 1.335 0,25 0.33375 

Phenanthrene 1 0.545 0.545 0.25 0.13625 

Pyrene \ 0.728 0.728 0.2" 0.182 

1.1, I ,2~Tetrachloroethane \ 0,{)2.53 0.015 0.25 Q,on6325 

1,1 ,2,2.T etrach loreihane 1 0.0253 0.ü25 O.2~ 0.006325 
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STEP 3 FOOD WEB ANALYSIS TOTAL FISH CONCENTRATION 

cope 
Fish Concentration from Fish Concentration from Total Fish 

Sediment Surface Water Concentration 

Total Cadmium 4.11 2.27 6.38 

Dissolved Cadmium NA 2.27 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 Zinc 0.12 27.16 27.16 

4-Bromophenyl phenyl ether 0.13 ] 7.74 17.87 

4-Chlorophenyl phenyl ether 0.]2 ]6.20 16.32 

Benzo( a )anthracene 0.12 2.50 2.62 

Benzo(b )fluoranthene 0.]3 2.50 2.63 

Benzo(g,h,I)perylene 0.08 2.50 2.58 

Benzo(k)fluoranthene 0.08 2.50 2.58 

Chryscne 0.07 2.50 2.57 

Dibenz( a,h)anthracene 0.02 2.50 2.52 

Fluorene 0.08 9.00 9.08 

Hexachlorobenzene 0.08 1.27 1.34 

Hexachlorobutadiene 0.]2 3.92 4.03 

Hexachlorocyclopentadiene 0.33 0.83 1.16 

Hexachloroethane 0.14 0.70 0.84 

Indeno(J ,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, I, ],2- Tetrachloroethane 0.00 0.02 0.02 

I, I ,2,2- Tetrachlorethane 0.00 0.00 0.00 
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Tetra Tech, Inc. Table MSA-I 

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

Airport. 

Species Name I Common Name I 
Avian Species 

Recun';rostra americana i Avocet. American 

Botaurus lemiginosus I Bittern, American 

Ixobrychus exilis Bittern, least 

Age/aius phoeniceus Blackbird. red-winged I 

Euphagus carolinus Blackbird. rusty I 
Sialia sialis Bluebird, eastern i 
Do/ichonyx Olyzivorus Bobolink 

Co/inus virginianus i Bobwhite, northern 
Bucephola albea/a Bufflehead 

Passerina cyanea I Bunting, indigo 

Plectrophenax nivalis Bunting. snow 

{vthya valisineria Canvasback 

Cardinaiis cardinalis Cardinal. nonhero 

Dumetella carolinensis Catbird, gray 

!cleria virens Chat, yellow-breasted 

Poecile atricapilla Chickadee, black-capped 

I Parus carolinensis Chickadee, Carolina 

II F u/ lea amer;cQllQ Coot, American 
Ii Phalacrocorax aurilUS Cormorant double-crested 

Phalacrocorax carbo Cormorant, great 

Molothrus aler Cowbird, brown~headed 

Certhia americana Creeper, brovm 

Corvus brachyrhynchos Crow, American 
I Corvus oss~fragus Crow, fish 
, Coccyzus erytl1roptha/mus Cuckoo. black-billed 

Coccyzus americanus Cuckoo, yellow-billed 
Zenaida macroura Dove, mourning 

Columba livia Dove. rock 
Limnodromus scolopaceus Dowitcher, long-billed 

Limnodromus griseus Dowitcher, short-billed 

Anas rubripes Duck. American black 

Aythya ,"oUaris Duck, ring-necked 

Oxyura jamaicens is Duck, ruddy 

Aix sponea Duck, wood 

Calidris a/pina Dunlin 

Haliaeetus leucocephalus Eagle, bald 

Aquila chrysaetos Eagle, golden 

Bubulcus ibis Egret, cattle 

Ardeaalba Egret, great 

Egretta thula Egret, snowy 
Fa/co peregrinus Falcon, peregrine 

Carpodacus mexicanus Finch, house 
Carpodacus purpureus Finch, purple 

Co/aples auratus Flícker, Northern 
Empidonax virescens Flycatcher, Acadian 
Empidonax alnorum Flycatcher, Alder 
Myiarchus crinitus Flycatcher, great crested 

Martin State Airport, Maryland Page I of8 Ecological Risk Assessment 



Tetra Tech. Inc. Table MSA-I 

Table 1. continued. 

Species Name 
I 

Common Name I 
Avian Species 

Empidonax minimus I Flycatcher. least 
, 

Empld01iax (raillii ! Flycatcher. \I,'ilio\\ 
I' 
I 

Empidona'( jlaviventrÌs I Flycatcher. yellow-bellied I, 

Anas sfrepera I Gadwall 
Polioptila caerZ/lea Gnatcatcher. blue-gray 

Carduells tristis Goldfinch. American 

Limosa haemastica I Godwit, Hudsonian 
, 

Limosafedoa I Godwit. marbled 

Bucephala ciangula i Goldeneye, common 

Brama canadensis Goose, Canada 

Chen caerulescen Goose. snow 
Quiscalus quiscula Grackle. common 
Podiceps auritus Grebe, homed 
Podilymbus podiceps Grebe, pied-billed 

Ii Podiceps grisegena Grebe. red.necked 

Ii Gu;raca caerulea Grosbeak, blue 

~ Coccothraustes vespertinus Grosbeak, even ing 

Pheucticus ludovicianus Grosbeak. rose.breasted 

Larus ridibundus Gull. black-headed 

r Larus Phi/adelphia Gull, Bonaparte's 

I Laros hyperboreus Gull, glaucous 

I Larus marinus Gull, great black-backed 

I Larus argentatus Gull. herring 

II Larus glaucoides Gull. Iceland 
I Larus atricil/a Gull, laughing 

Larus Juseus Gull, lesser black-backed 

Larus m inutus Gull. little 

. Larus delawarensis Gull, ring-billed I 

, 

Circus c-yaneus HarrÎer, nonhem 

Buteo platypterus Hawk, broad-winged 

Accipiter cooperii Hawk, Cooper's 

Buteo 1 ineatus Hawk, red-shouldered 

Buteo jamaicensis Hawk, red-tailed 

Buteo lagopus Hawk, rough-legged 

Accipiter striatus Hawk, sharp-sbinned 

Egretta eaerulea Heron, little blue 

Nycticorax nYCllcorax Heron, black.crowned night 

Ardea herodia.'ì Heron, great blue 

Butorides virescens Heron, green 

Egrerta tricolor Heron, tri-colored 

Nyctanassa violaceo Heron, yellow-crowned night 

Archilochus coluhris Hummingbird, ruby.throated 

Plegadis falcinellus Ibis, glossy 

Cyanocilta cristata Jay, blue 

Junco hyemalis Junco, dark-eyed 

Fa/co Jparverius Kestrel, American 

Charadrius voc~rerus Killdeer 
Tyrannus tyrannus Kingbird, eastern 
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Tetra Tech. Inc. Table MSA-I 

Table 1. continued. 

Species Name 
i 

Common Name I 

! 

Avian Species 
Ceryle a/cyon Kingfisher. belted 

Regulus salrapa Kinglet, golden-crowned , 

Regulus calendula Kinglet, ruby-crowned ~ 
Calidris canutus Knot, red 
Eremophila alpestrís Lark. homed 

Ca/carius /uppon;cus Longspur. lap land 

Cavia immer Loon. common 

Gavia stellato Loon, red-throated 

Anas platyrhynchos Mallard 
Progne subis Martin, purple 

Sturnella magna Meadowlark, eastern 

Mergus merganser Merganser, common 
Lophody/es cueulJa/us Merganser, hooded 

Mergus serra/or Merganser, red-breasted 

Falco columbarius Merlin 
Mimus po(vglottos Mockingbird, northern 

Gallinula chloropus Moorhen. common 

Chordeiles minor Nighthawk. common I 
SUra canadensis Nuthatch, red-breasted I 

SiUa caro/inensis Nuthatch, whíte-breasted 
, 

Clangula hyemalis Oldsquaw 

Icterus galbula Oriole. Baltimore 

fcterus spurius Oriole, orchard 

Pandion haliaetus Osprey 

Seiurus aurocapiIlus Ovenbird 
T..Vlo alba Owl, common barn 

Sfrix varia Owl, barred 

Oius asia Owl. Eastern screech 

Bubo virginianus Owl, great homed 
Aegolius acadicus Owl, northern s8\v-whet 

Asia flammeus Owl, short-eared 

Con/opus virens Pewee, eastern wood 
Phalaropus tricolor Phalarope, Wilson's 

Phasianus colchicus Pheasant, ring-necked 

Sayornis phoebe Phoebe, eastern 

Anasacufa Pintail. northern 

Anthus rubescens Pipit, American 
Plwialis squatarola Plover, black-bellied 

Pluvialis dominica Plover, American golden 

Charadrius semipa/malus Plover. semipalmated I 

Lateral/us jamaicensis Rail, black 

Ral1us lirnicola Rail, Virginia 

Rallus elegans Rail, king 

Aythya arnericana Redhead 

Setophaga ruticilla Redstart. American 

Turdus migratorius Robin, American 

Cabdris alba Sanderling 

Calidris bairdii Sandpiper, Baird's 
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Tetra Tech. Inc. Table MSA-I 

Table 1. continued. 

Species Name I Common Name I 
Avian Species I: 

Tr.vngites subruficollis Sandpiper. buff-breasted 

Calidris minutilla Sandpiper. least 

Calidris meiantos Sandpiper. pectoral , 

Calidris pusilJa 
I Sandpiper. semipalmated ! 

Tringa solitaria Sandpiper. solitary 

Actitis mucu/aria Sandpiper. spotted 

Calidris himamipus Sandpiper. stilt 
i 

Barlramia longicauda Sandpiper. upland 

Calidris mauri Sandpiper, western 

, 
Calidris fuscicollis Sandpiper, white~rumped 

Sphyrapicus varius Sapsucker, yellow-bellied 
Aythya marila Scaup, greater 

Aythya ajjìnis Scaup, Jesser 

Me/aníttafusca Seoter. white-winged 

Anas clJpeata Shoveler, northern 

Carduelis pinus Siskin, pine 

Gallinago gallinago Snipe, common 
Porzana carolina Sora 
SpizeUa arborea Sparrow, American lree 

I Spi;elia passerina Sparrow, chipping 

Spizella pusilla Sparrow, field , 

Passere/la iliaca Sparrow, fox 

Ammodramus savannarum Sparrow, grasshopper 

Passer domesticus Sparrow, house 

l\1elospiza lineolnit Sparrow, Lincoln"s 

Ammodramus nelson; Sparrow, Nelson's Sharp-tailed 

Ammodramus cauductus Sparrow, Saltmarsh Sharp-tailed 

Passerculus sandwichensis Sparrow, Savannah 

Ammodramus maritimus Sparrow, seaside 
A-felospiza me/odia Sparrow, song 
Melospiza georgiana Sparrow, swam p 

Pooecetes gramineus Sparrow, vesper 

Zonotrichia leucophrys Sparrow, white-crowned 

Zonotrichia albicoilis Sparrow, white-throated 

Sturnus vulgaris Starling, European 

Riparia riparia Swallow, bank 

Hirundo rustica Swallow, barn 

Petrochelidon pyrrhonota Swallow, cliff 
Stelgidopteryx serripennis Swallow, Northern rough-winged 

Tachycineta bieolor Swallow, tree 

Cygnusolor I Swan. mute . 

Cygnus co/umhianus I Swan, tundra . 

Chaetura pelagica Swift, chimney 
P iranga oUvacea Tanager, scarlet 

Piranga rubra Tanager, summer 

Anas discors Teal, blue-winged 

Anas crecca Teal, green-winged 

Chi/idonias niger Tern, black 
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Tetra Tech. Inc. Table MSA-l 

Table 1. continued. 

Species Name 
I 

Common Name 
I 

I Avian Species 

Sterna caspia Tern. Caspian 

Slerna hirundo Tern, common 

Sternaforsteri Tern. Forster's , 

Sterna antil/arum Tern. least 

ToxoslOma rufwn Thrasher, brown 

Cathams bicknell; Thrush. Bicknell's 

Catharus minimus Thrush, gray-cheeked 

Catharus guttatus Thrush. hennit 

Catharus ustuiatus Thrush. Swainson's 

Hy/oclchla mustclina Thrush, wood 

Porus bie%r Titmouse. tufted 

Pipilo erythrophtha/mus Towhee, Eastern 
Meleagris gallopavo Turkey, wild 

Arenaria inter pres Turnstone. ruddy 

Catharus fùscescens Veer)' 
Vireo solitar;us Vireo. blue-headed 

Vireo philadelphicus Vireo, Philadelphia 

Vireo olivaceus Vireo, red-eyed 

Vireo gi/vus Vireo, warbling 

Vireo griseZls Vireo, white-eyed 

Vireo jIavifrons Vireo, yellow-throated 

Coragyps atraWs Vulture. black 

Cathartes aura Vulture, turkey 

Dendroica castnea Warbler, bay-breasted 

lHnìotilta varia Warbler, black-and-white 

Dendroica virens Warbler, black.throated green 

Dendroica jusca Warbler, blackburnian 

Vermivora pinus Warbler, blue.\vinged 

Wi/sonia Canadensis Warbler, Canada 

Dendroica tigrina Warbler, Cape May 
Dendroica cerulean Warbler, cerulean 

Dendroica pens.v/vanica Warbler. chestnut-sided 

Oporornis agilis Warbler, Connecticut 

Vermivora chrysoptera Warbler, golden-winged 

Wi/sonia cifrina Warbler, hooded 

Oporornis formoslls Warbler, Kentucky 

Dendroica coronata Warbler, yellow-rumped 
Dendroica magnolia Warbler. magnolia 

OporornÎs Philadelphia Warbler, mourning 

Vermivora ruJicapilla Warbler. Nashville 

Parula americana Warbler, northern parnla 

Vermivora celato Warbler, orange-crowned 

Dendroica pa/marum Warbler, palm 

Dendroìca pinus Warbler. pine 

Dendroìca disc%r Warbler. prairie 

Prolonolaria citrea Warbler. prothonotary 

Vermivora peregrine Warbler. Tennessee 

Wi/sonia pusìl1a Warbler, Wilson's 
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Table 1. continued. 
I 
II Species Name 
I' 
I 

Common Name 

, 
, I' Helmitheros vermlvorus Warbler. worm-eating 

I Dendroica petechia Warbler, yellow 

Dendroica domimca Warbler. yellow-throated 

Seiurus motacil/a Waterthrush. Louisiana 

Seiurus noveboracensis Waterthrush. Northern 

ßombycilla cedrorum Waxwing. cedar 

I Numenius phaeopus Wbimbrel 
1 Caprimulgus vociferus Whip-poor-will 

Caprimu.lgus carolinensis Chuck-will's-widow 

Anas americana .Wigeon, American 

Catoplrophorus semipalmalus Willet 
Scolopax minor Woodcock, American 

Picoides pubescans Woodpecker, downy 
Picoides vil/osus Woodpecker, hairy 

Dryocopus pileatu.s Woodpecker, pileated 

lvfelanerpes carolinus Woodpecker, red-bellied 

Meianerpes erythrocephalus Woodpecker, red-headed 

Thlyolhorus ludovicianus Wren, Carolina 
Troglodyles aedon Wren, house 

Cistothorus palustris Wren, marsh 
Troglodytes troglodytes Wren, winter 
Tringa melanoleuca Yellowlegs, greater 

Tringaflavipes Yellow legs, lesser 

I Geoth{vpis trichas Yellowthroat. common 

Mammalian Species 

EptesicusfilSCUS Bat, big brown 
Lasiurus borealis Bat, eastern red 

Nyciticeius humeralis Bat, evening 

Lasiurus cinereus Bat. hoary 

A~votìs soda/is! Bat, Indiana 

Lasiurus borealis Bat, red 

Lasionycleris noctivagans Bat, silver-haíred 

Castor canadensis Beaver 

Tamias striatus Chipmunk, eastern 
Sylvilagus jloridanus Cottontail, eastern 

Canis latrans Coyote 

Odocoileus virginianus Deer, white-tailed 

Martes pennanti Fisher 

Urocyon cineroeargenteus Fox, gray 
V ulpes vulpes Fox, red 

Synaptomys cooperi Lemming, southern bog 

Musle/a vison Mink 
Sealopus aquatieus Mole. eastern 

Condylura crislata Mole, star-nosed 
Peromyscus maniculatus Mouse, deer 

~ Reithrodontomys humulus Mouse, eastern harvest 

Ii Zapus hudson ius Mouse, meadow jumping 

~ Perornyscus teucopus Mouse, \vhite~footed 

Avian Species 
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Tetra Tech, Inc. Table MSA-I 

Table 1. continued. 
II , 

, 

I Species Name I Common Name 

Mammalian Species 

; 
Mus musculus I Mouse. house 

, 

Ondarra ::ihethica Muskrat 

Mvor;s leibii 
, Myotis. eastern small. footed 

Myotis Juctfugus Myotis. little brown 
Myotis septentrionalis I Myotìs. northern 
Didelphis virginianus I Opossum 

Iutra canadensis Otter, northern river 
Pipistrellus subflavus Piplstrelle. eastern 
Proc.Van lotor Raccoon 

Neotoma magister Rat. Allegheny wood 

Rattus rattus Rat. black 

Rattus norvegicus Rat. Norway 
Ory::om}'S palustri.'> Rat. marsh rice 

Cryptotìs parva Shrew, least 

Sorex cinereus Shrew, masked 
BLarina carolinensis Shrew, short-tailed 

Sorex longirostris Shrew. southeastern 

Sorex palustr;s Shrew. water 
Mephitis mephitis Skunk, striped 

Scurius niger Squîrrel, eastern fox 

Scurius carolinensis Squirrel, eastern gray 
T amiasciurus hudsonicus Squirrel. eastern red 
Glallcom.vs volans Squirrel. southern flying , 

MÍcrofUs chrotorrhinus Vole, rock 

Clelhrionoms gapperi 
, Vole. southern red-backed 

Microtus pinetorum Vole, woodland 

A1icrotus pennsylvanicus Vole. meadow 

Mustela frenata Weasel, long-tailed 

Afarmota monax Woodchuck 

Reptile Species 

Agkislrodon con/ortrix mokason Copperhead. northern 
Sceloporus undu/alus hyacinthinus Lizard, northern fence 

Co/uber constrictor constrictor Racer, northern black 

Cnemidophorous sexlineatus Racerunner, six-lined 

Eumeces fasciatus Skink, five-lined 
Scincella latera/is Skink, ground 
Elaphe obsoleta obsoleta Snake, black rat 
Elaphe guttata guttata Snake, com 
Virginia valeriae Snake. eastern earth 
Thamnophis sirtalis sirta/is Snake. eastern garter 
Thamnophis sauritus sauritus Snake. eastern ribbon 
Carphophis amoenus amoenus Snake, eastern worm 
Pseudaspis cana Snake, mole 

Nerodia sipedon sipedon Snake, northern water 
Sternotherus adoratus Stinkpot 

Cheiydra serpentina serpentina Turtle, common snapping 

Terrapene carolina carolina Turtle, eastern box 
K inosternon subrubrum subrubrum Turtle. eastern mud 
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Tetra Tech. Inc. Table MSA-I 

Table 1. continued. 

Species Name Common Name 

Chrysemys piela piela 
Pseudem.vs rubriventris 
Clemm}-,'s gUllata 

i 

Reptile Species 

I Turtle, eaSlern painted 

Turtle. red-bellied 

Turtle. spotted 

Amphibian Species 

: Bullfrog 

'F C 
Rana catesbeiana 

iH/ h 'I Y a c rysosee is rog. opes gray tree 

Rana sylvatica Frog. \\lood 

Aeris erepitons crepitans Frog. eastern cricket 

Rana palustris Frog. pickeral 

Rana sphenocephala utrÎcularia Frog, southern leopard 

Pseudacris feriarum leriarum Frog, upland chorus 

Pseudacris brachyphonQ Frog, mountain chorus 

Rana clamitans me/anota Frog, northern green 

Necturus maculosus maculosus Mudpuppy, common 
Notophthalmus viridescens Newt. red-spotted 

viridescens 

Pseudaeris crueller r.:rue~ler Peeper. northern spring 

Pseudotriton montanus mOnJanus Salamander. eastern mud 

Eurycea longicauda longicauda Salamander, long tailed 

. 
Ambystoma opacum Salamander. marbled 

! Desmognathus /Úscus fuscus Salamander, northern dusky 

PseudOfriton ruber ruber Salamander. northern red 

Plethodon glutinosus Salamander, northem slimy 

Ewycea bis/ineata Salamander, northern two-lined 

Ambystoma maculalUm Salamander, spotted 

Plethodon wehrle; Salamander. Wehrle's 
Scaphiopus holbrooki holbrooki Spade fool. eastern 

Bulo americanus Toad. american 
Bufo woodhousii fowleri Toad, Fowler's 

Hyla versicolor Treefrog, gray 

~ Hyla cinerea Treefrog, green 

Source: http://www.bcpl.net/~trosslbaltreg.htmJ; Gough et at., 1998: 

http://www.batcon.org/discoverlspecies/md.htmJ; 

http://www.dlia.org/atbi/index.html; 
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Tetra Tech, Inc. ___Tabl"MSi'\:~ 

TABLE 2 ECOLOGICAL RISK SCREENING ASSESSMENT ENDPOINTS AT MARTIN STATE AIRPORT 
Assessment Endpoint Null Hypothesis Measurement Endpoint Specifics of Assessment 

Ecological health of aquatÎC water column Surface. water docs not exhihit a Evaluntion of surface water chemistry . Comparison of surface water 
communities detrimenlnl effect on aquatic planl and with regrect 10 water qualíty criteria concentrations to WDtC'r quality 

organism survival and growth criteria. 
Ecological health of benthic invertebrate 

- 

Sediment does not exhibit a detrimental Evaluation or sediment chemistry with Comparison of sediment . 

communities effect on invertebrate survival and growth respect to sediment screening values cí.mcentrations to sediment screening 

values. 

Long term health and reproductive Ingestion of CO PC in prey does not have Evaluation of dose in prey based on . Vegetation and invertehrnte dose 
capacity of omnÎvorous aquatic avian a negative impact on gro\....th, survi....al, and sediment data and dietary exposure approximated hy Illultiplying 
species (mallard duck) reproductive success of the species models maximum sediment concentration hy 

ßCF or BAr for cope 
. The risk associated with lhe 

calculated dose will he evaluated by 

comparison to Toxicity RClèrcncc 

Values (TRVs), 
Long term health and reproductive Ingestion of CO PC in prey does not have Evaluation of dose in pre)' based on . Food dose approximnted by 
capacity of carnivorous aquatic avian a negative impact on grm....th, survi....al, and sediment data and dietary exposure multiplying maximum sediment 
species (bluc heron) reproductive success of the species models concentration hy BCF or B^F for 

COpe. 
. The risk associalcu \vilh the 

calculated dose will be evahmled by 

comparison to "'oxicit)' Rèlì.:rcllce 
Values (TRVs). 

Long term health and reproductive Ingestion of corc in prey docs not lurve Evaluation of dose in prey based on Food dose approximated hy 
- 

. 

capacity ofpiscivorous aquatic avian a negative impact on growth, survival, and sediment data and dietary exposure multiplying maximum sedimellt 
species (belted kingfisher) reproductive success of the species models concentralion by BCF m Hi\ F for 

COPe. 
. The risk associated with the 

calculated dose wlH hl' eVillunled by 
comparison to Toxicity Referencc 
Yalues (TRVs). 

Long lerlll health and reproductive Ingestion of CO PC in prey docs not have Evaluation of dose in prey b,l.~ed sediment . Dose fromu!Üm! ílppr~;itl\at~~---- 
capac;ly ofol1lnivorous aquatic a negalive impact on growth, survival, and duta aod dietory exposure models multiplying: maximum seditilcnt 
mammalian species (raccooo) reproduclive sllccess or the species concentratÎon by Hi\ F or Her for 

CoPe. 
. The rjsk assm:ia!cd wÎth Ihe 

cakulatci.l dose ",ill he èvaltwted hy 

l:oltlparisoll to Toxicity Reference 
Yalues (TRVs). 

-- 
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Telra Tech, Inc. Table M~"",~ 

TABLE MSA-2 (Continued) 

Assessment Endpoint Null H)'pothesis Measurement Endpoint Specifics of Assessment -- .~ 
Ecological health of terrestrial plant Soils are not exhibiting a detrimental Evaluation of soil chemistry with respect . Comparison of surface soil -- 
communities effect on plant survival and growth {o veg.etation screening values concentrations to \'Cgctntioll 

screening values 

Ecological health of terrestrial Soils are not exhibiting a detrimental EvaluaHoll or soil chemistry with respect . Comparison of surfllce soil 

invertebrate communities dfect on invertebrate survival and growth to soil invcI1ehrnle screening values com;cntratlons to soil invcrtc-hwtc 
screening values 

Long term health and reproductive fngestion of cope in food does oat have Evalu[lliol1 of dose in food based 011 
- 

Vegetation and illvCrICbralc-~losc n_ . 

capacity of omnivorous avian species a negative impact on growth, survival. and surface soíls data and dietary exposure approximated by multiplying surnlCC 

(American robin) reproductj've success of the specîcs models soil concentration by BCT/B/\F, 
. The risk associated with [he 

cnJculatcd dose will be evaluated hy 

comparisoillo Toxicity Reference 

Values (TRVs). 

Long term hculth and reproductive Ingestion of cope in food does not have Evaluation of dose in food based on . Vegetation dose apprnxi\!laté{îh)~---' 

c<lpncity orherbivOfOtlS uvi"ln species a negative impact on growth. survivaL and surface soils data and dietary exposure multiplying surface soil 

(Morning Dove) reproductive success or the species models concentration hy BAF 
. The risk ,\:-isoci}lkd wilh the 

eaklll<ltcd dos," will he evaluated by 

cOlllparisol1lo loxicit) '~d\:rcncc 
Values (TRVs), 

Long tenll health and reproductive Ingestion of cope in prey does not Evaluation of does in prey based on Smalll11al1l1ll<ll"dose------~ .. . 

capacity of carnivorolls avian species have a negative impact on growth, surface soils data and dietary aprroximatcd hy multiplying 
(Red-Tailed Hawk) survival, and reproductive success of exposure models. surface soil concentration by 

the species. ßM'. 
. The risk associated with the 

calculated dose will be evaluated 
by comparison to Toxicity 
Reference Values (TRV,). 

-~.._,~ 
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Tetra TechlJilc. ___--1ablc MliA-;1 

TABLE 1v1SA-2 (Continued) 

Assessment Endpoint Nulillypothesis Measurement Endpoint 
- '~Specifics of Assessment 

Long term health and reproductive Ingestion of CO PC in food does not Evaluation of dose in food based on . Vegetation dose approximated by 

capacity of small herbivorous have a negative impact on growth, surface soils data and dielaT)' multiplying surface soil 

mammalian species (Meado\v vole) survival, and reproductive success of exposure models concentratíon by HeF 
the species . The risk associated with the 

calculated close will be evaluated 
by comparison to Toxicity 

Reference Values (TRVs). 

Long tenn health and reproductive Ingestion of CO PC in food does not Evaluation of dose in food based on Soil invertebrate dose --~- . 

capacity of small invertivorous have a negative impact on growth, surface soils data and dietnry approximated by multiplying 

mammalian species (Short-tailed survival, and reproductive success of exposure models surface soil conccntrat ion by 

shrew) the species BAF 
. The risk associated with the 

calculated dose will be evnluíìteu 

by comparison to Toxicity 

- 

Reference Values (TRVs). 
-~ 

~ 

---~ Long tenn health and reproductive Ingestion of cope ill food does not Evaluation of dose in food based . Dose from vegetation <lnd 

capacity of small omnivorous have a negative impact on growth, surface soil data and dietary exposure invertebrates approximated hy 

mammalian species (white-footed survival, and reproductive success of models multiplying surface soil 

mouse) the species concentration by BCI'i'B^F. 
. The risk associated \\'ith the 

calculated dose will be evaluated 
by comparison to Toxicity 

Refercncc Vailies (TRVs) 
Long lenn health and reproductive Ingestion of cope in pre).' does not Evaluation of dose in prey based 

- 

--~-~-~ . Dose from prey approx imatcd b) 
capacity of large carnivorous have a negative impact on grmvth, surface soil data and dietary exposure multiplying surface soil 

mammalian species (red fox) survival, and reproductive success of models concentration by B^ F 

the species . The risk associated with the 

calculated dose \vilJ be evaluated 
by comparison to Toxicit), 
Reference Values (TI{ Vs). 

.-- ~- 
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Tetra Tech. Inc. Table MSA-3 

TABLE 3 SUMMARY OF ECOLOGICAL RlSK SOIL SCREENING VALUES 

Ecological Screening 

Chemical Units Lel'efs Source 

inorganics 

Antimony mglkg(dry) 0.48 EPA (1995) 
Arsenic mg/kg(dry) 328 EPA (19951 

Beryllium mglkg(dryl 0.ü1 EPA (199') 
Cadmium mg/kg(dry) 2.5 EPA (1995) 

Chromium mg/kg(dry) 0.0075 EPA (1995) 

Copper mglkg(dry) 15 EPA (1995) 

Hexavalent Chromium mglkg(dry) None None 
Lead my1<g(dry) 0.01 EPA (1995) 

Mercury mg/1<g(dry) 0.058 EPA (1995) 

Nickel mglkg(dry) 1 EPA (1995) 

Seieníum mg/1<g(dry) 1.8 EPA (1995) 
Silver mglkg(dry) 1 Erroymsol1 et aJ. (1997a) 

Thallium mglkg(dry) 0.001 EPA (1995) 
Zinc mglkg(dry) 10 EPA (1995) 

Pesticides/PCBs 

4.4'-DDD uglkg(dry) 100 EPA (1995) 
4.4'-DDE uglkg(dry) 100 EPA (1995) 
4,4'-DDT uglkg(dry) 100 EPA (1995) 

Aldrin ug/kg(dry) 100 EPA (1995) 

alpha-Chlordane ug/kg(dry) 100 EPA (1995) 
alpha-BHC ug/kg(dry) 100 EPA (1995) 
beta-BHC uglkg(dry) 100 EPA (1995) 

delta-BHC ug/kg(dry) 100 EPA (1995) 
Dieldrin uglkg(dry) 100 EPA (1995) 

Endosulfan I ugikg(dry) None None 
Endosulfan II uglkg(dry) None None 
Endosulfan Sulfate ug/kg(dry) None None 
Elldrin uglkg{dry) 100 EPA (1995) 

Endrin Aldehyde ug/kg(dry) 100 EPA (1995) 

Endrin Ketone ugikg(dry) 100 EPA (1995) 
gamma-Chlordane ug/kg(dry) 100 EPA (1995) 

gamma-BHC (Lindane) uglkg(dry) 100 EPA(1995) 
Heptachlor uglkg(dry) 100 EPA (1995) 
Heptachlor Epoxide uglkg(dry) 100 EPA (1995) 
Methoxychlor ug!1<g(dry) 100 EPA (1995) 
Toxaphene ugfkg{dry) None None 

Semivo/lltile organics 

2,4,5- Trichlornphenol ugikg(dry) 100 EPA (1995) 
2,4,6- Trich lorophenol ug/kg(dry) 100 EPA (1995) 

2,4-Dichlornphenol ug/kg(dry) 100 EPA (1995) 
2,4-Dimethylphenol uglkg(dry) 100 EPA (1995) 
1,4-Dinitrophenol ug/kg(dry) 100 EPA (1995) 
2,4-Dinitrotoluene ug/kg(dry) None None 
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Tetra Tech. Inc. Table MSA-' 

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES 

Ecological Screening 

Cl1emic{l/ Units Lel'els Source 

2.6-DinitrotoJuene ug/kg(dry) None 1'\one 

2-ChloroethylvinYI ether ug/kg(dry) None None 
2-Chloronapthalene ug/kg(dry) None None 

2-Chlorophenol ugikg(dry) 100 EPA (1995) 
2-Methylnaphthalene ugíkg(dry) None None 

2-Methylphcnol (o-Cresol) ugikg(dry) 100 EPA (1995) 

2-Nitroaniline ug/kg(dry) None None 
2-Nîtrophenol ugikg(dry) 760 Efroymson et al. (1997a) 

3,3 '- Dich lorobenzidine ugikg(dry) None None 

3.Nitroaniline ug/kg(dry) None None 

4.6- Dinitro- 2 -methylphenol ug/kg(dry) None None 
4-Bromophenyl phenyl ether ugikg(dry) None None 

4-Chloro- 3-meth ylpheno I ugikg(dry) None None 

4-Chloroaniline ugikg(dry) 1950 Efroymson et at (1997a) 

4-Chlorophenyl phenyl ether ug/kg(dry) None None 
4-Methylphenol (p-Cresol) ug/kg(dry) 100 EPA (1995) 
4-Nitroaniline ug/kg(dry) None None 
4-Nitrophenol ug/kg(dry) 100 EPA (1995) 
Acenaphthene ugikg(dry) 100 EPA (1995) 

Acenaphthylene ug/kg(dry) 100 EPA (1995) 

Acrolein ug/kg(dry) None None 
Acrylonitrile ug/kg(dry) None None 

Anthracene ugikg(dry) 100 EPA (1995) 

Bcnzo (a) anthracene ug/kg(dry) 100 EPA (1995) 
Benzo (a) pyrene ug/kg(dry) 100 EPA (1995) 

Benzo (b) fluoranthene ug/kg(dry) 100 EPA (1995) 

Benzo (g,h.i) perylene uglkg(dry) 100 EPA (1995) 

Benzo (k) fluoranthene ug/kg(dry) 100 EPA (1995) 
Bis (2-chloroethoxy) methane ug/kg(dry) None None 
Bis (2-chloroethyl) ether ug/kg(dry) None None 
Bis (2-chloroisopropyl) ether uglkg(dry) None None 
Bis (2-ethylhexyl) phthalate ug/kg(dry) None None 
Benzyl butyl phthalate ug/kg(dry) None None 

Carbazole uglkg(dry) None None 
Chrysene uglkg(drY:1 100 EPA (1995) 

Dibenzo (a,h) anthracene ug/kg(dry) 100 EPA (1995) 
Dibenzofuran ug/kg(dry) None None 
Diethyl phthalate uglkg(dry) 26.800 Efroymson et al. (l997a) 
Dimethyl phthalate ugikg(dry) 21.280 Etroymson et al. (1997a) 

Di-n-hutyl phthalate ugikg(dry) 40.000 Efroymson et al. (l997a) 
Di-n-octyl phthalate ug/kg(dry) None None 
Fluoranthene ugikg(dry) 100 EPA (1995) 

Fluorene ug/kg(dry) 100 EPA (1995) 

Hexachlorobenzene ug/kg(dry) 2.300 Efroymson et al. (1997a) 
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Tetra Tech. Inc. Table MSA-3 

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES 

Ecological Screening 

Chemical Units Lel'els Source 

Hexachlorobutadiene ug/kg(dry) None None 
H exachlorocycJopentadiene ug/kg(dry) 2.000 Efroymson et aL ( 1997a) 

Hexachloroethane ug/kg(dry) None None 

Indeno (l.]:.3~cd) pyrenc ug/kg(dry) 100 EPA (1995\ 

Isophorone uglkg(dry) None None 
Naphthalene uglkg(dry) 100 EPA (/995) 

Nitrobenzene uglkg(dry) 4.520 EPA (995) 
N- N ítroso.di~n-propylarnine uglkg(dry) None None 

N- Nitrosod iphen ylamine ug/kg(dry) 2.180 Efroymson et al. (1997a) 

Pentachlorophenol uglkg(dry) 100 EPA (1995\ 

Phenanthrene uglkg(dry) 100 EPA (1995) 

Phenol ug/kg(dry) 100 EPA (1995) 

Pyrene ug/kg(dry) 100 EPA (1995) 

Volatile Organics 

I, I. 1.2-Tetrachloroethane ug/kg(dry) 300 EPA (1995) 

1,1,1- Trichloroethane lIg1kg(dry) 300 EPA (1995) 
J. J .2,2. Tetrachloroethane ug/kg(dry) 300 EPA (1995) 

1.1.2- Trichloroethane ug/kg(dry) 300 EPA (1995) 

1.1 ~Dichlorocthane lIg.lkg(dry) 300 EPA (1995) 

1, }-Dichloroethene ug/kg(dry) None None 
1.I-Dichloropropene lIg1kg(dry) None None 

1.2.3- Trichlorobenzcne ugikg(dry) 100 EPA (1995) 

1,2,3- Trichloropropane lIg/kg(dry) None None 

1,2.4- T richlorobenzene ug/kg(dry) 100 EPA (1995) 

1,2,4- T rim ethyl benzene lIg/kg(dry) None None 
1.2 - Dibrom o~ 3-Ch loropropane uglkg(dry) None None 

1.2-Dibromoethane ug/kg(dry) 5.000 EPA (1995) 

1,2-Dichlorobcnzene ug/kg(dry) 100 EPA (1995) 
1,2.Dichloroethane ug/kg(dry) 870.000 EPA (1995) 

I,2-Dichloropropane ug/kg(dry) 300 EPA (1995) 

1.3.5- TrimerhyIbenzene ug/kg(dry) None None 
J ,3-Dichlorobenzene ug/kg(dry) None None 

I.3-Dichloropropane ug/kg(dry) None None 
1 A-Dichlorobenzene ug/kg(dry) 100 EPA (1995) 

2)-Dichloropropane ug/kg(dry) None None 

2-Butanone uglkg(dry) None None 

2-Chlorotoluene lIg1kg(dry) None None 

2-Hexanone (MBK) ug/kg(dry) None None 

4-Chlorotolllene ug/kg(dry) None None 
4-Methyl-2-Pentanone ug/kg(dry) 100.000 EPA (1995) 

Acetone ug/kg(dry) None None 
Benzene ug/kg(dry) 100 ErA (1995) 

Bromobenzene ug/kg(dry) None None 

Bromochloromethane ug/kg(dry) 3,000.000 ErA (1995) 
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Tetra Tech. Inc. Table MSA-3 

TABLE 3 SUMMARY OF ECOLOGICAL RISK SOIL SCREENING VALUES 

Ecological Screening 

Chemical Units Lellels SOllrce 

Bromodichloromethane ug1kg(dry) 450.000 EPA (1995) 

Bromofom1 ug/kg(dry) 1.147.000 EPA (1995) 

Bromomethane ug/kg(dry) None None 

c. L2-Dichloroethene ug/kg(dry) 300 EPA (1995) 

c-1 ,3~Dichloropropene ug/kg(dry) 300 EPA(1995} 

Carbon Disulfide ug!kg(dry) None None 

Carbon Tetrachloride ug/kg(dry) 300 EPA (1995) 

Chlorohenzene ug/kg(dry) 100 EPA (1995) 

Chloroethane ug/kg(dry) None None 

Chlorofonn ug/kg(dry) 300 EPA (1995) 

Chloromethane uglkg(dry) None None 

Dibromochloromethane uglkg(dry) None None 

Dibromomethane ug/kg(dry) None None 
Dich lorodifluoromethane uglkg(dry) None None 
Ethylbenzene ug!kg(dry) 100 EPA (1995) 

Isopropylbenzene ug/kg(dry) None None 
Methylene chloride uglkg(dry) 300 EPA (1995) 

Methyl+Butyl Ether (MTBE) uglkg(dry) None None 
n-Butylbenzene ugikg(dry) None None 
n-Propylbenzene ug/kg(dry) None None 
p-Isopropyltoluene ug/kg(dry) None None 
see-Butyl benzene uglkg(dry) None None 
Styrene ug/kg(dry) 100 EPA (1995) 

l-I,2-Dichloroethene uglkg(dry) 300 EPA (1995) 

t-I.3-Dîchloropropene ug!kg(dry) 300 EPA (1995) 
tel1-Butylbenzene uglkg(dry) None None 
T etraeh loroethene ug/kg(dry) 300 EPA (1995) 

Toluene ug/kg(dry) 100 EPA (1995) 
Total Xylene ug/kg(dry) 100 EPA (1995) 

Trichloroethene uglkg{dry) 300 EPA (1995) 
Trich lorofluoromethane ug/kg(dry) None None 
Vinyl Acetate ugikg(dry) None None 
Vinyl Chloride ug/kg(dry) 300 EPA (1995) 
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Tetra Tech, lnc, TABLE 4 Martin State Airport - SURF ACE SOIL COPC Table MSA.4 

CAS Minimum Minimum Maximuill Maximum 
Lo<;ation of 

Do:tection Rall!Jc ur DctectÎon 
Screening 

Chemical llnits Maximum Toxicity SVR core Flag /\ddiliorml C\l\lsidcmrinl1_~ 
Number Concentration Qlllllitier Concentration Qualifier 

Concentr.'ltion 
Frequency Limits 

Value 

, 

7440-36.0 Anlimonv 1.25 11.5 mg/Kg NA 0i15 2.5-25 0.48 26,[) Yes Only nwr due '" \ilIH. ~ lRV 
7440-38-2 Arsenic 1.1 29 '" K' DANe lVt5 0,5-25 328 0.1 No 
7440.41-7 lleryl1ium 0.33 1.7 mg/Kg ])A[S 4/15 2.5 OJ)] D5,V y~ 
7440-43-9 Cadmium 0.71 13 mg/Kg DAES 3,'15 2_5-5 2.5 5.2 Yes 
7440-47-3 Chromium 39 480 mg/Kg DANe 15/15 2.5-10 [tOO75 (i4(jOO.O \'es 
7440-50-11 Co " 7.6 490 mg/Kg DAES 14/15 2.5-5 15 ]2.7 "c, 
7440-47.] llexavalentChromium 2 5 mgi"Kg NA 0:'6 4-10 -- NA \"cs o"!> cor'("d"clnlod~nRV 
7439-92-1 Lead 6.8 320 mg/Kg DAES 12/15 2.5-50 0,01 32000,n Yes 
7439-97-6 Mercury 0.07 0,72 lng/Kg DAES 11115 0,04-0,1 0.058 12.4 Yc~ 
7440"02.0 Nickel 4.3 .. m'iKg DAES 14/15 2.5.10 2 445 Ycs 
7782-49-2 Selenium 3.9 5.7 mg/Kg DA2 2:13 2.5-25 18 3,1 Yes 
7440-22.4 Silver 2.1 2.1 ml!/Kg EP2 1/15 1-2.5 2 1.05 Yes 
744(}.28-0 Thallium 25 25 m'iK' EP2 1i15 2.5-25 O.Oül 25noO,O \'es 
ì440-66-6 Zinc 14 600 mg/Kg (JANe 14/15 25.10 10 6U.1) 'Yes 

.. .. 
, 

72-54-& <lA'-U!)O 0.18 0_24 ugikg NA 0/9 0,36.0,48 100 0,0024 No 
72.55-9 4,4'-DDE 0_06 0.08 ug/k' NA 0;9 0.12.0,166 100 0.0008 No 
50.29-3 4,4'-DDT 0.18 0_24 ug/kg NA 0/9 0.36.0.48 100 0_0024 No 
309.00-2 Aldrin (1,03 004 U'ikg NA Ü/q 0.06 -O,OS 100 0_0004 No 
319.84.6 Alpha.Blle 0.03 004 ug,'!':! NA 0/9 0,06-0.08 100 0,0004 No 
5103.719 AI ha-còlordane 0.06 0.08 ug/kg NA lli9 0.12.0.16 100 Q.OOllS No 
319.85.7 \3da-bhc 0_03 (1,04 " i\;g NA 0/9 006.0,08 IOU 0,0004 No 
319-86-8 Vella-bhc 0.03 004 uglkg NA 0/9 0.06-0.08 100 0.0004 No 
60.571 Dieldrin 0.06 0.08 ug/kg NA 0/9 0.12.0,16 100 0.tJ008 No 
959_98.S Endusulran I 0.06 O.O!! ugl\;' NA 0/9 012.0,]6 .. NA \'es 0,,11 l,()I'C,h'Cl~lod~f Ill\' 
33113-65.9 Endosulfan II 0,18 0,24 ug/kg NA 0/9 0.36 (jA8 -- NA Yes (1,,11' {(ll'(' rlL<' l~ 10'" of !fI.\' 
IOJ1.U7-8 Endo5ulfan $lllf::tte 0.18 0.24 ugrk' N._ 019 0.36- 0.48 -- NA Yes n"t, Ull't'd",t<l tod "nRV 
7].20-8 Endrin 0.06 0.08 udkg N,' 0/9 0_12.0_]6 100 O.OOOS Nn 
7421.Q}-4 Endrinaldehydc 0,18 0.24 ug/kg NA 0/9 0.36-0.48 100 O,OU24 No 
53494-70-5 Endrin ketone ' O.IS 0.24 ll~/k ' NA 019 0.36- 0.48 100 n_0024 Nn 
510].74-2 (jamma.chlord~ne 0,06 0.08 ugikg N^ 0/9 012 -0_16 IlJO 0,0(108 No 
58-89-9 Gmnrna.GIIC 003 0,li4 u>kg NA Oi9 (>-06- 0,08 11i0 (l.ÜOO4 No 
76-44_8 Ikþlach!or 0_03 0.04 v.i\.:' NA 0'9 0.06. D.Og 100 O.0l)O4 No 
lû14.57-] !lcp!achlor ~ '.;ide 0.03 0.04 ugikg NA 0/9 0.06-0_08 l(JU 0.(I(l1l4 No 
n-43-5 Melhoxychlm om 0(14 u>/kg NA 0/9 0.06.(1,08 100 03J004 No 
8001.35.2 j'{lxaphcne 1.8 1.'1 ug/'g NA lJi9 .6.4.8 -- N" "cs (),",COI'('J,,,r,,lod,,f.IR', 

" 

95-95.4 2.4.5-Trichloro henol 200 270 u./kg N^ ()/'1 400- 54() lOll n Yc'!. l}ni,("OI'{'ti"cH.lilR!. 11'.',' 

88tJ6.2 2.4.6-l'rkhlorophenol 200 271J ul!:lkJ NA 1)/9 400.540 lOO 2.7 Yl" JjHI~ (01'(: d,lO '0 Ii:' lIr .IIIV 
120,83-2 2A.Dichlúfophenol zoo 270 ugikg NA D:9 40U-54U lOT) 2,7 \c~ O"t, (Ol'( J~o I" 1'1 ~.l 'IPV 
lO5.67.9 2.<l-Dimcthy!phenol 200 270 u"kg NA ()8 400 S.IO IO/) n 

- 

\'('1 11"" rOM: ,I,," ,,, 'i/RI, ,tRV 
51-28.5 2A-Dinitrophenol 1000 ]350 uglk' NA 1l/9 lO()().2700 lOO D_S Yes 0,,1,. U.i!'(-d", ,., r'l ~r. . t~V 
12/-14.2 2,4-0inilroto!ucllc 200 270 ugikg NA D/9 41)U-540 u NA \-'es IJ"I, '.OI'(.d",-,,,loc.,,rli<\ 
60620-2 2.6-0inilrotoluene 200 270 U(!,,'kg NA ON 400.54fJ u NA )(n (j"h I (it'( <I,," I~ ["l nf 11/\' 

91.51\.7 2.Chloronaphthnlene 200 270 ul!ikg NA 0/9 4(j(J- 540 -- N,I Yes Ill,!> rOI'I'd"cl~I.d,,(rI'Y 
95.57-8 2.ChloTO henol 200 liO u/!.-'kg NA (Ji9 40IJ.540 IOU 2.7 \-~s {),d, n>l'C<I~o'" l'lPI 

- 

1/'\' 
1\0-75.8 2 Chloroeth\'lvill\'lelher 2 6.5 ug/kg NA OilS 4.13 u NA \'t" {'JOr, I (JI'( ,1.'0 I" r,,~ ,,I ~.~:=---- 

Martin Slale Airport. Maryland 10f4 Er:ologir;rJl f~i<;" A~<",,,ssrr.e{ll 



Tetra Tech, Inc TABLE 4 i\'lal"tin State Airport - SURFACE SOIL cope Table MSA.4 

CAS Minimum Minimum M~xÎrnllm M[I"irnum 
1,1lcaIÚlIlCl! 

Dc!ettilHl Rnll~CorDelcctiol1 
Screening 

Chemic.:.l IJnit$ Ma.~imurn ro,\icity SVR C(II'CFlng AddiliClI1JI (\ln~ilkrali\lns 
Numner C0ncentt<ttion Qualifier C0ncCnlrmion Qualifier 

Cllncentratiun 
I'requenc)' l.illlilS 

Y:lluc 

91.57.6 2-Mclhylnaphlhalcne 200 270 ug:li~" "" 'WÁ" ViQ 400-540 -- NA \"l'S O"I,("{)I'Cd"<",,I;d;c'fTRV 

95-48-7 l-Mcthylphcnol(o.Crcsol) 200 270 ug/kg NA 0/9 400-540 100 2,/ \"('5 Or>ly("!)I'Cd,,"'" I,',I(L" rRV 

88-74.4 2-Nitroaniline 1000 1350 u"k N^ 0/9 :WUO-27UO -- NA Yc_~ 1)~lv('üPC JHO '" \"'~ nfll!.V 

88.75.5 2-Nitrophcnol 200 270 u"k' NA U/I.} 400-540 760 0,36 N" 
91-94.1 3.Y-Dìchlorobcnlidíne 100 270 ug/kg NA Oi9 400.540 -- N..\ "t'S OlLl, ('OPCdllo'~ !.,,~ ,,(TRV 

99-09-2 3-Ní!roaniline 1000 1350 u',lg N^ íl!9 20UO- 2700 -- NA Yes Oul.' COPI'Ju.. In\",~ofTR\' 

534-51-1 4.6.Dinitro-1-mclhyphentll 1000 1350 u':kg NA Oi9 2000- 2700 n NA Yes Onl, ,flN',I<loloJ.ol;orTIl,V 

101-553 4-Dro1110 henyl- henylelher 100 270 ug/kg NA 0/9 400-540 -- NA Yc~ Ç,HII COP('d", w L,c~ ofl~V 
59-50-7 4-Chl(\ro-J.melhvlphenol 400 550 tl.l NA Of9 800- j \00 -- NA Yl'S \)"" t:OI'!;'J"c In I~d, "r i'R.\' 

106-47-8 4-Chloroaniline 400 550 " kg N,\ Oi9 800-1100 1950 0_28 N" 
7005-72-3 4-Chloroohenyl.nhenylelhcr 200 270 ug/kg NA 0;9 400-540 n NA Ye! 0,.1\ ('Ol'(',llLo,,,i;,,,,j"lRV 
106.44-5 4-MelhylptJenol (,,-Cresol, 200 270 u'/kg NA 0/9 400-54(1 100 1.7 Yes (ll1h UJI' (",i" "0 Ii1RL., IllV' 

100-01-6 4-Nitroaniline 1000 1350 u.ikl:( NA 0/9 200Q.27lJU n NA \'es IJ"I~ (lJl'Cnu"'"l.àor rR.,' 

100.02-7 4-Nitrophenol 1000 JJ50 ug/kg NA 0:9 2000 - 2700 JOO I}j Ye! n"h{'()]'C,h'OI<ll,',RL fRI,' 

RJ.J2-9 An:na hthene 650 920 u','kg DAFS 2/9 400-540 100 9.2 YI:'S 

208-96-8 Aeenllphlhvlclll: 200 270 ll'I'k. NA ni9 4UO-540 tHO 1.7 Yes UHh C'OI'CJlOClGI12RL -Inv 
!O7.02-8 Acrolein 40 no ug/kg NA 019 8U- 260 -. NA Yes 0,,11 COP(' d"o'~ 1>cI.~r'lll.V 

!O7-13-1 Acrylonitrile '0 130 u';kg NA U/9 8ll- 260 -. N" YI'S UIlI, ('01'(' J;,c III IJ'~ ~rTll'" 

120-]2-7 Anlhracene 870 9100 llg/kg DANe 3/9 400-540 100 91 Yes 
56.55-3 ßenlo[a]anlhrllcenc 990 31000 ug/kg DANC 4.9 40().540 100 :110 \'cs 
511-32-S ßenw[ajpyrene lOOO 25000 ul'kg ]),\NC 4.'9 400- 540 100 250 YI'S 

205-99.2 ßenw{bJnuoranth~ne 870 22000 u"kg DlINe 4i9 40U- 540 IUU 220 Yes 
191.]4.2 ßenzojg,h.iIDcfylcne 550 13UOO ug/kg DANC 4f') 400.540 100 Ill) "('_s 

207,05,9 Benzo kjf1uoranthene 870 20000 ugikg DANe 4.'9 400- 540 IUO lüO Yes 
111-91-\ hís(l-Cll!ofoelhoxy)methane 200 270 ug/kg NA 0/9 400- 540 -- NA Yes ()lIl,U)I'( ,h'cIOI,d"rrf\V 
108-60.1 bís(2-Chloroisorrop\'!lclhcr 200 270 ug/kg NA 0/9 400-540 -- N^ \' \~~ nhh cope JIIO 1(\ I"", ~rlR\i 
111-44-4 bís(1-C11Ioroelhvl)ether 2UO 27U ugikg NA 019 4ilO-54Q -- N,' Yc~ 'JIlI\ ('[WC' d,," '0 bc~ ,,1 1i'.'J 

117-81-7 lìis(2-clh\'lhcxy!)phlllalale l)UUU \3000 u>'kg DAES 1/9 400-54U -- NA Yes UnJ, ü)!'( d,,~ 'n I.o~ ~r I'RV 

85.68-7 Benlvl butyl hi hula Ie 100 270 ug!kg NA 0.-9 400-540 -. NA \'c_\ (11'1., CON d"~,,,'",~nl'lRV 
86-74-8 Carhawle 830 8000 uglk' DANe 3/9 400 - 540 -- NA Yc~ i),,11 (lll't' ,h,o 'n I.,"~ of 'I RV 

llS"OI-\) Chry~cllc 1100 31DOU ug;kg DANe 4,19 400-540 IUU 310 Y('-\ 
53.70-3 Dibenw[ll_hjanlhracen<.: 870 4!00 u.eikg DANe 3.-9 400-54U 100 41 \,' 

(~,\ 

132-643) Dibem.ofur.lll 20U 270 ug1k' NA 0/9 40(j.540 -- NA Yl'_~ ()"II (1)1'('J"e'"bÜ"flHV 
84-66-2 Dielh:d htha1nlc 200 no u"kg N^ 0/9 40(J.540 26R()() 0,01 N" 
l31-11-3 tJilnelhylphthal~lc zoo 270 u',kg NA U/9 4UQ-540 21281l 001 N" 
84.742 Di-n but:-] phthalate 200 270 uglkg NA ON 400- 540 40000 H,OI N" 
117.84-0 Di-n-octyl phthalate 200 270 ugikg NA (Jl9 4UU-540 -- NA Y[-~ ()r.I, ('or(,J"~I"j,doflR\' 
206-44-{I Fluufanthene 950 MOOO ug:kg DANe 4/9 400-540 100 640 \' l~S 

R6-73-7 FhmfCl1e 650 760 ug/k' DANe 2/9 40H-540 100 7,6 "~, 
1]8-74_1 Ih:\l\~hjor()bcl\zcnc 2UO 270 ugikg NA 0'9 401/-540 231j(j 0,12 N" 
87-6&.J llex:lchlorobutadiene 2 270 1I.,'kt.: NA 0/24 4-540 -- NA \'C~ (Jr.I, (111'(' ~"ç ,,' lad, "~I IIlV 
77-47-4 Hex:lchlorocyclopcnladiene 200 270 ug/kg NA {j;9 400- 540 20lJO 0_14 No 
67-72-1 tlc_\o.chloroelham: 200 270 I.lglkg NA 0/9 4ÜO-540 n NA Y<,s ('"1\(111'('(1"",,,1/:1<1 'lR'.' 
193.39.) lndeno 1.2_3-c_dJ lSO 13000 , [JANe 419 400- 540 IUO 130 \'es 

. 

yrcne 0 

78-591 Iso hOtofle 200 270 01' NA 019 400-540 -- NA Yes (lro.h (1)i'(',h,,'<,L'Ü"II~\' 
Ql-:!0-3 N, hth<llene 2 210 u'k NA 0/24 4.540 IOU 2.7 \'('.~ lhh 1(II'('d"c'<:' III Ill, : ThV" 

98.95.) Nitrobenzene 200 270 0 , NA 0/9 400.540 4520 O,fJó No 
gii-30-6 n-Nitrosodínhcllylamine 200 270 ug/k NA 0/9 400.540 21!W fl,12 No 

Martin Siale Airpon, Maryland 20f4 Eco1oqir:al Risl- ASS'lssmenl 



Tetra Tech, Inc. TABLE 4 Martin State Airport - SliRFACE SOIL COPC Table MSA-4 

CAS Minimum Minimum !\1a.-.:ill1lJlIl Muxilllum 
Lùcatioll0f 

Delection Rangco[[)ctcclinn 
Screening 

Chemicu! Units M;Jxlmuln IlJxicit)' S\'R COl'CFlag ^dditi01w!('''Il~irleralí[llls 
Number Concel11ration QuaElier Conccnlnllion Qualifier 

('oncenlf[\lioll 
Frequency Limits 

V"luc 

6~ 1-64-7 N.Nilroso-di.n-propylamine 20U 270 ug;~~t. 11t.t.".L"1'YA" O/'l 4UO - 54tl -- NA Yes Onl, core ~'" InJ",~ "fTI\V 

87-86.5 PCrllnchlnro henol 1000 1350 ugikg NA 019 2000 - 2700 HlO U.5 Ye.' On!> rol'c d". '0 I/I RL>lR\" 

R5-01-8 Phenanthrene 560 25000 u'kg DANe 4/9 400-540 (lJlJ ~50 l't's 

!09-95-2 Phenol 200 270 Il','''' N^ 0/9 400-540 100 2.7 YeJ< Únl,nll'(,du'tol./1Rl>lRV 
129-\10-0 l'yrene 670 45000 lIgikg DANe 5/9 400.540 100 450 Yo> 

630-20-6 I 1,1.2-Telrachloroethane 2 6.5 u'ikl.: NA 0/15 4.13 3UO 0.022 No 
71-55-6 I 1.I.Trichloroethane 2 6.5 ugi\.;ll NA 0115 4-13 ]00 0.022 Nn 
79-34-5 1.1.2,2-Telrachloroelhane , 6S u!.tikg NA 0/15 4-13 300 uon Nn 
79-00.5 !,I,l.Trichloroethane 2 6.'ì ug/kg NA OilS 4-13 3{)(1 o,on No 
75-34-) I_I-Dichloroclhane 2 6,5 ugi\.;g NA 0/15 4-13 30IJ oon Nn 
75-}5-4 1.I.Dichloroethene , 6.5 u'lkg NA U/15 4-13 .. NA \'eJ I),,], COI'C~",'I"I"d.nflRV 

563-58-6 !.l-Dichlnropropcnc 2 6,5 ug/kg NA 0/]5 4-13 n NA Yes lI,d,("OI'Cd,,,,,,,loc<,'frRV 

87-61-6 1.2,J.Trichlorbenzene 2 6.5 utik' NA 0115 4-13 100 0.07 Nn 
96-18.4 1.2J-Trich!oropropane , 6.5 ugik' N^ 0.'15 4-13 .. N^ \'es 1},d,("OI'Îúuo!<,loÜollI\V 
120-82-1 1,2,4-Trichlorbcnzcne 2 27U ug/kg NA 0130 4-540 Ion n Yc~ O"kC'lWC<i"cTo 1.'ll1l.'l"V 
95-63-6 1.2A-Trimclhylbenzene 2 6.5 u\'/kg NA 0/15 4.]) .. NA YCJ (l"I,.nlPCo"",,,lndørrRv 
96-12-8 1.2.Dibromo-3-chloropropanc 2 6.5 uglkg NA 0/15 4.13 .. N!' \'t's 0..1, corCdu'I"IJd.~I.IR\! 
106,9).4 l.l"Dibromoclhane , 6.5 up/kg NA 0/15 4-13 suoo 0.001 No 
95.5ll-1 1.2.Dichlorobenzene 2 270 utik' NA DnO 4-54ll 100 2.7 Yc~ 0,," corC,)""ln 1,'1 RL o.'lIlV 

107-06.2 1.2-Dichloructhane 2 fJ.5 ue/kg NA 0115 4-13 87{JOOO 751:-06 Nn 
78,87-5 1,2-J)ichlorpropane 2 6.5 IIgikc NA 0:!5 4"13 300 0,f12 No 
108.67.8 I,J,5.Trimeth'lbenzcnc 2 65 ug/kg NA \li15 4-13 .. NA Yes li"I, ('O~C~HOl<,I"durT"\i 

541-73-1 1,3-Dkhlorobenzene 2 27û ugi!;g NA 0130 4- 540 .. N" YCJ lIlli, ('O!'{'d".'~bdoflI1.V 
142-28-9 I,J.lJich!oroproDlme 2 6.5 ug/kg NA Oil 5 4-13 .. N^ '1-"es '),,1) C()\'{'duOl<,IOdollRV 

106.46-7 lA.Dichlorobenzene 2 270 ugik~ NA 0/30 4.540 100 2,7 Ves ''',h ("01'(:<1,,0 [~ III RL ., .IFl'i 

594-20-7 2.2-Diehloropropane 2 6.5 u~ik!J NA Hll5 4-lJ .. NA Ye~ ,)"kC(JJ'('d"",,,b"~uflR\' 

95"49-8 2-ChlorCllo[ucl'le 2 6' u'/k' NA OilS 4-13 .. NA Yes O"j,{,()I'("d"ololoc<"flRV 

78-()3-3 2-Ilulrinone(MEK) 25 130 ugikg N^ 0115 50- 260 .. NA Yes o"t) C\lI'C,I"<'"h"~orlI\V 

591-78-6 2-Hc."anClnefMBK) 20 65 ul.!ikg NA 0115 40- no .. NA \'c~ (lul, UJl'{",I"c,~I>"~,,IIRV 

106-4)-4 4.Chlorololucl'll' , 65 u~fkg NA 0,'15 4- 13 
.. NA Ye~ O"h(IWCd"e'o(.,ü"rIRV 

108.10-! 4.Methvl-2-pcntanonc 20 65 u()lkg NA 0/15 4{).130 luu()on 0.001 N" 
67-64-1 AcClone 230 240 ui\.;- DAES 2/15 50- 260 

.. NA Yc.~ IJ"I'. n'I'('(h'CI<,'~duf.II\V 

71-43-2 Ilenzene , 6.5 utfk' NA OilS 4- 13 lUll 0.07 N" 
108.86-1 13romonenlene 2 6.' ugikg NA 0/15 4-13 .. N^ Y('~ 11,,1, I'()I'(' dLt< 1<> \,,'~ of rl(v 

74-97-5 13rom(lchlorol1lelhane 2 6.5 u~,kl-\ NA 0/15 4-13 ]000000 2.171':-IJ6 No 

75-:!7.4 Ilromodichloromethane , 65 ugikj.! NA 0/15 4.13 450()Oll 1.44!;-1)5 No 
75-25.1 Uwmofoni1 (Tril1romomethanc) 2 6.5 ugikg NA Oil5 4.13 1 I 47flon 5.7F-Of, No 
74-83-9 BromOll\cll1ane {mellwl bromide} 2.5 13 u',kg N.' 1),'15 5-26 .. NA "l''i 1)"I.'l(j1'( JOI"'nlod, I HI'; 
75-15-0 Curbtlt1disullìtlc 2 65 ugikg NA 0.'15 4- 13 .. N" y{',~ (J,,r, (01'(. J..,,,., ["Ü ,r.TP'" 

56-23-5 Carbontclrachloridc 2 6.5 ugik' N^ OilS 4-13 30fj 0.022 N" 
- 

108.9U-7 Chlorohcnlcnc , 6.5 llgikg NA OilS 4-13 to(j H,Hfl) No - 

- 

1~-OO-J ChloroelhalJc IS 13 IJ\!/k~ NA 0/15 5-16 .. N" Yt..~ U"I, CilN'J"o,,,I,,Ü'\f IPV 

57.66.3 Chloroform 2 6.5 uwkc. NA OilS 4-]} )ou tJ.il21 Nn 
74.87-3 Chloromethane 42 64 ugit.;g DAES 2'15 5.26 .. N^ \'e~ 1',,1., ((If'(.,Io,o,. bc...,llR'i 

. 

156.59.2 cis-I.1-l1ichloroetnene J8 400 ugil;g DANC 4/15 <1-13 300 I.JJ 
- 

re., 
10061-01.5 cis IJ-Dkhloro ropene 1 6.5 ugikg NA 0115 4-13 :lOO OJJ22 Nit -- 124.48,1 DibromochlofOmethane , 65 ugik' NA Wl5 4-13 .. NA y('~ 1),,1< (<,l'( d,,"1< L,d. ,.1 I~" 

- 
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Tetra Tech, Inc TABLE 4 !\-Iartin State Airport ~ SURFACE SOIL cope Table M$A-4 

CAS Minimum Minimum 
[oc"tilltJor 

Detection Range of Detection 
Screening, 

Chemical 
Maximum !\1aximum 

Units Ma.~imum roxicilY .sVR COPCFbg /\c!dilinnJI ("(lI1~iderJli<)n~ Number ConccnlnlliOI1 Qualifier Concenlration l)utdifier 
Conccntralion 

Frequencjl UmÎl~ 
V,1luc 

74-95-3 Dibromolllethane 2 6.5 t1g~J\\' ","' ,-, OilS 4-13 -- NA Yes Onl\ COP{'duc."bokofTRV 

75-71-8 Dichlorodilluoromethanc 2.5 13 ug,,'j.:, NA 0/15 S-16 .. NA Yes Onl) core d~c lu t.1~k nfTllV 
IOO-41~4 Elhvlbenzene 2 6.5 u'/kg N^ 0115 4-13 100 0.(17 No 
9&-82-8 lsoPfClvylbenrenelCllIucne) 2 6,5 u'/kg NA Oil 5 4-13 -- NA \es O"I~ COI'(' ~"O 10 I"d, ofTl<V 

75-09.2 MClhyleneChtoride 6 51 Il ug,'k' DATI !OilS 4-1J 300 0.17 No 
1634-04-4 methyl-terl-butyl ether (MTHE) 2.5 13 ugikg N^ OilS 5-26 .. NA reo; (1"1., ,ope ,It., p lad'orTRV 
104-51.8 n.Butdbenzcne 2 6.5 up/kg NA Oi15 4-D .. N^ \'es 0"11 t'OPC dHO ,,'lncO of"l lIS 

103.65.1 n.Pm ylben7.ene 2 6.5 ug/kg NA 0/15 4-U .. N" Yu O"h'{.OI'('d"'lOl~dQrlRV 
99.87-6 lo-lsoDfoþyltoluene 2 6,5 u/kg N^ 0/15 4-13 .. N^ Yes 0"1- core d,," 1,,1,,<~ "r rRV 
135-98-8 Sec-bulylbenzene 2 6.5 u/kg NA OilS 4-13 .- "A \'~S u"t~ ('(we ~HC 10 I"d "r '1''' v 

100-42-5 Stvrenc(monomer) 2 65 ug/kg NA Oil5 4- 13 100 0.07 No 
127-111-4 Tctmchlorocthenc 12 J4 uglk' DAES 4íl5 4-13 300 0,11 No 
98-06-6 lcn-Butylbellzene 2 6.5 ug/kg NA Oi]5 4.13 .. N^ \'es j)"h (-OPCduclolodofTRV 
108-88-3 Toluene IJ J6 ugtk" DAES 2/15 4- I) 1~1 0.16 No 
156-60-5 tmns-I.2-Dichloroethene J6 J6 u./kg DANe 1/14 4.13 300 0,05 No 
10061.02-6 trans.l,3-Dichloropropene 2 6,5 ug/kg N^ OilS 4-13 300 0,02 No 
79-01-6 Trichloroelhcne 2 650ü ug/k1 DANe 7/15 4-1) 300 21.67 \'es 
75-69.4 I"richloTollUlHomethane 2 6.5 ug/kg N^ OilS 4.13 .. NA Yu Ulll~ cope d"c H' lad "r m " 

108.05.4 Vinylacetatc 2 6.5 ug/kg NA Qil5 4.)3 .. NA l'eo; n"hr.(W(,h'cl"lodd'I"V 
75-01-4 Vinyl chloride 2.5 IJ ug1k NA OilS 5.26 )DO 0.04 No 
1330-20-7 Xyenes.lot:l 4 13 ug/k NA Oil S- 6 100 O.lJ u 

Notes. 
N/A = Not Available 

COPC'" Chemical orrotentlJI Concern 
SVR = Screening Value Ratio (m:l.'(imurn delccled concentrrltion/scrcening toxicity vullle) 

_ 
'" No Qnulitìer 

J= Indicalcsanestimatcd,.alue 

K~. value binscd high 

L""hiased lll\\ 
U '" bctowlhcdClection limit 

Martin Stale Airport, Maryland 40f4 Ecological R.sk A<;s8<;~rn"r.! 



Tetra Tech. loc. Table MSA-5 

TABLE 5 SUMMARY or ECOLOGICAL RJS~ SURFACF WATER SCREENI:-:G VALUES 

Ecological ScrunillJ: 

Chemical CAS/Vo. [ìllÎr,ç Lcw!ls Source 

JrwTganics 

Antimony 7440-36-0 ug/L 30 ErA {i91):'1 

Antimony - Díssolved 7440-36-0 ug;'l 30 ErA í 19951 

Arsenic 7440-38-2 ug/L 150 EPA ('OO2l 

Arsenic - Dissolved 7440-38-1 ug/L 150 EPA (2002"1 

Beryllium 7440-41-7 u!l/L 5.3 EPA (1995) 

Beryllium - Dissolved 7440-41-8 ug/l 5.: EPA (1995) 

Cadmium 7440.43-9 ug/L 0.1 EPA (200"'\ 

Cadmium - Dissolved 7440-43-9 ug/L 0.09 EPA (2002) 

Chromium 7440-47-3 UglL 11.4 cPA (2002) 

Chromium - Dissolved 7440-47-3 ug/L IL4 EPA (200') 
Copper 7440-50-8 uglL 1.85 EPA (2002) 
Copper - Dissolved 7440-50-8 ug/L 2.74 ErA (2002) 

Lead 7439-92-t ug/L 0.54 EPA (2002) 

Lead - Dissolved 7439-92-1 ug./L 0.54 EPA (2002) 

MercuI) 7439-97-6 ug/L 0.91 EPA ('002) 
Mercury - Dissolved 7439-97-6 ug/L 0.77 ErA (1002) 

Nickel 7440-02-0 ug/L 11>.1 EPA (2002) 

Nickel ~ Dis:>olveu 7440~O2-0 ug./L 161 EPA (2002) 

Selenium 7782-49-2 ug/L 5 ErA(1995) 
Selenium ~ Dissolved 7782-49-2 ug/L 4.6 EPA (2(02) 
Silver 7440422A ug/L 0.0001 HA (1995) 
Silver - Dissolved 7440-22-4 ug/L 0.0001 EPA (1995) 

ThalliuTll 7440~2&40 ug/L 40 ErA (1995) 

Thallium ~ Dissolved 7440.28-0 ug/l. 40 ErA (1995) 
Zinc 7440-66-6 ugiL 37 ErA (2002) 

Zinc. Dissolved 7440-66-6 ugiL 36.5 EPA (2002) 

Volatile Organics 

I,J .1.2. Tetrachloroethane 630-20~6 ug/L 2.400 EPA (19951 

I,l.i-Trichluroethane 71455~6 ug/L 9400 ErA (1995) 
1. 1 ,2.2~ Tetrachloroethane 79-34-5 ugiL 2400 EI'A (1995) 

I. J.2-Trichloroethane 79-00-5 ug/l 9400 EI'A (1995) 

1.1. Dichioroethane 75~34-3 ugiL 160000 EI'A (1995) 
1.1-Dichloroethene 75.35-4 ugJL 11600 EPA (1995) 
1.I.Oichloropropene 563-58-6 IlgiL 48.8 EPA (1995) 
1.2.34 T richlorobenzene 87-61-6 ug/L 50 ErA (1995) 

1.2.3~ Trichloropropane 96-18-4 uglL None None 
1.2.4~ T r;chlorobenzene 120-82-1 ug/L 50 ErA (19951 

12.4- T r;methylbenzenc 95-63.6 ug/L None None 
1,2-Dibromo.3.chloropropane 96~12~8 ug/L None None 
1.2-Dibromoethane 106-93-4 ug/L 18000 EPA (1995) 

1,2-Dichlorobenzene 95-50-1 ug/L 763 ErA (1995) 

1,2-Dichloroethane 107-06-2 ug/L 20000 EPA (1995) 
1.2~Dichloropropane 78~87~5 ug/L 5700 EPA (1995) 
13,S-Trimethylbcnzene 108-67-8 ugiL Non~ None 
1.3-Dichlorobenzene 541473~1 ug/L 763 EPA (1995) 
1.3-Dichloropropane 142-28-9 ug/L None None 

1.4~Diehtorobenzene 106-46.7 ugll 763 ErA (19951 
2.2-Dichloropropane 594. "'0-7 ug/L 1140 ErA (1995) 

2~Butanone (MEK) 78-93-3 ug/L 3220000 EPA (1995) 
2-ChJoroethylvinyl ether llO-75-& ug/L 3540 Suter and Tsao (1996) 
2-Chlorotoluenc 95-49-8 ug/L None None 
2~Hexanone (MBK) 591-78-6 ug/L 428000 EPA (1995) 
4-CJdorotoluene 106-43-4 ug/L None None 
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Tetra Tech, Inc. Table MSA.< 

Ecological Screening 

Chemical C4SNo. Units Leve/... SourCf! 

4~Methyl-2-Pentanone 108.10.1 ugiL 4600011 ErA (1995) 

Acetone 67~64.1 ug/L 90ÜOOOO EPA 11995\ 

Benzene 71.43.2 ug:l. 5300 EPA(l995) 
Bromobenzent: 108-86-1 ug/L None None 

Bromochloromethane 74-97-5 ug/L 11000 ErA (1995) 

Bromotom1 75-25-2 ug/L 11000 EPA (1995) 

Rromometh~ne 74.83.9 ug/L 110 EPA (2000) 

Carbon Disulfide 75~15.0 ug.:/L , EPA il9(5) 
Carbon tetrachloride 56-23-1; ug/L 35200 EPA \l9(5) 
Chlorobenzene 1118.90.7 ug/L 50 EPA (\9951 

Chloroethane 75-00.3 ug/L None None 

Chloroform 67.66.) ugfL P40 ErA (19951 

Chloromethane 74-87.) ug/L 3500 EPA (19951 

cis-I.2-Dichlofoethene 156.59.2 ugfL "600 EPA (19951 

cis-I.3-Dichloropropene 10061.01.5 ugiL 244 EPA (1995) 

Dìbromochlorometnune 124.48.] uglL 11000 EPA (1995) 

Dìbwmomcthane 74-95-3 ug/L 11000 EPA (1995) 

Dichlorodifluoromethnne 75-7]-& ug/L 11000 EPA (1995) 

Ethylbenzene 100-41.4 ug/L 32000 EPA (1995) 
lsopropylbenzene 98.82.8 ugtL None Nooe 

m&p-Xylene NA uglL None None 

Methylene Chloride 75-09-2 ug/L 11000 EPA (1995) 

Methyl-t-Butyl Ether (MTDE) 1634-04~4 ug/L None None 
n-Butylbenzene 104-51-8 ugiL None None 
n-Propylbenzene 103-65-1 ugfL None None 

o-Xylene 95-47-6 ug/L None None 
p-Isopropyltoluene 99-87.6 ugtL None None 
scc-Butylbenzene 135.98.8 ug/L None None 
Styrene 100.42.5 uglL None None 
tcrt-Butylbenzene 98.06.6 ug/L None None 

Tetrachlorocthene 127-18-4 ugtL 840 EPA (1995) 
Toluene 108.88-3 ug/L 17000 EPA (1995) 

trans-l.2-Dichloroethene 156.60.5 ugtL 116UO EPA (1995) 

trans-I.3-Dichloropropene 10061.02.6 ugtL 244 EPA (1995) 

Trichloroethene 79.01.6 uglL 11900 EPA (19951 

Trichlorotluoromethane 75.69.4 ugfL 11000 EPA (1995) 

Vinyl acetate 108-05.4 ug/L None None 
Vinyl chloride 75-01-4 ug/L 11600 ErA (1995) 

Setni.Volatíle Organics 

I,I'-Biphenyl 92-52.4 ug/I, 14 EPA (19961 

2,4's-T richlorophenol 95-95-4 ug/L 63 EPA (1995) 

2,4,6- Trichlorophenol 88.06.2 uglL 970 EPA (19951 

2,4-Dìchlorophenol 120-83-2 ug/L 365 EPA (1995) 
2A-Dìmethylphenol 105.67.9 ug.!L 2120 EPA (1995) 
2,4-DinitrophenoJ 51.28.5 ugJL 150 EPA (19951 

2.6-Dinìtrotnluene 60620.2 ugJL None None 
2.Chloronaphthalene 91.58.7 ug/L 620 EPA (19951 
2-ChlorophenoJ 95.57.8 ugtL 970 EI'A (1995) 
2-Methylnaphthalene 91.57.6 ugfL None None 
;2-Methylphenol (a-Cresol) 95-48-7 ug/L 13 Suter and Tsao (1996) 

2-Nitroanilillc 88.74-4 ug/L None None 
2-NitrophcnoJ 88-75.5 ugtL 3500 EPA (2000) 

3.3-Dichlorobenzidine 91.94.1 ugtL None None 
3,4-Methylphenol NA ug/L None None 

3-Nilroaniline 99.09.2 ugtL None NOlle 
4,6-Dinitro~2-methylphel101 534-52-1 ugtL 2.3 EPA (20001 
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Tetra Tech, Inc. Tobie MSA-< 

Ecolo;:ical Screening 

Chemical CAS No. l)nÎts Levels Source 

..f-Bromopheoyl phenyl ether JOJ.55-3 u~!ÍL I.... I EPA (1996) 
4-ChlofO.3.methylphenol í9-50-7 ugiL (L3 Ero'\ COOOI 

4-Chloroaniline 106-47-8 ug/L 50 Buchman (1999) 

4.Chlorophenyl phenyl ether 7005.72.3 ug/L None None 

4.Nitroaniline 100-01-6 ug/l. None \\111(' 

4-Nitrophenol 100-02.7 ug/L 150 EPA (lQ95) 

Acenaphthene 8}.32.9 ugiL 520 EPAlI99S) 
Acenaphthylene 208-96-8 ug/L 520 EPA (1995) 

Acetophenone 98-86-2 ug/l. None NOlle 

Anthracene 120-12-7 ug/L 0.1 ErA 11995) 

Atrazine 1912-24-9 ug.lL None None 

Benzo[ a ]anthracene 56.55.3 ug/L 6.3 EI'A (1995) 

Benzo[a]pyrene 50-32-8 ug/L 0.014 Suter and T suo ( 1996) 

Benzo (b) fluoranthene 205.99.2 ug.lL None l'ione 

Bcnzo (g,h,i) perylene 19/-24-2 ug/L None None 

Benzo (k) fluoranthcne 207-08-9 ug/L None None 
His (2.chlorocthoxy) methane 111-91-1 ug/L 11000 EPA (19951 

ßis (2-chloroethyl) ether 111-44-4 uglL '3S0 EPA (IQ95) 
Bis (2.chloroisopropyl) ether 108-60-1 ug/L None None 
Bis (2.ethylhexyl) phthalate 117-81-7 ug/" 30 ErA (1995) 

Butyl benzyl phthalate 85-68-7 ug/L 3 ErA (1995) 

Caprolactam 105-60.2 ug/L None NOlle 

Carbazole 86-74-8 uglL None None 

Chrysene 2J8-01-9 ug/L None None 

Dibenzo (ah) anthracene 53.70.3 uglL None None 

Dibenzofuran 132.64.9 ug/L 20 EPA (1996) 
Oiethyl phthalate 84-66-2 ug/L 3 EPA (1995) 
Dimethyl phthulnre 131-11-3 ug/L -' EPA (19951 

Di-n-butyl phthalate 84-74-2 ug/L 0.3 EPA (1995) 

Di-n-octyl phthalate 117-84-0 uglL D.3 EPA (1995) 

Fluoranthene 206-44-0 ugiL 3980 ErA (1995) 

Fluorene 86.7].7 ug/L 430 ErA (1995) 

Hexachlorobcnl.cne 118-74-1 ug/L 3.68 EI'A(l995) 
Hexachlorobutadiene 87-68-3 ugll 9.3 ErA (1995) 

Hexachl orocycl opentad iene 77-47-4 ugfL 5.? EPA (1995) 

Hexachloroethane 67-72-1 lIgiL 540 EI'A (1995) 

lodena (1.2,3-cd) pyrcne 193.J9-5 ug/L None None 

lsophorone 78-59-1 ug/L 117000 ErA (19951 

Naphthalene 91.20-3 ug/L 100 EPA (19951 

Nitrobenzene 98.95.3 ug/L 27000 EPA (19951 

N -Nitroso.di.n-propylamine 621-64.7 ug/L None None 
N-Nitrosodiphenylamine 86-30-6 ug/l 5850 EPA (1995) 

Pentachlorophenol 87-86-5 ug/l 15 EPA 120021 

Phenanthrene 85-01-8 ugfL 6.3 EPA (1995) 

Phenol 109-95-2 ug/l. 79 ErA (1995) 

Pyrene 129-00-0 ugfL None None 
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Tetraledl.luç TABLE G :\1artin State :\íl1lOr1 ~ SUH.F:\CE WATER core 1:.h1<:1\I<;:\-t- 

('..\$ ~HniIl1U(ll Minimum 
Maximum 

M.uimtlnl 
Lo,alionof 

Dtleçti(1lT Rarl&cQf 
SçreCllill~ 

('OPt Addití'",al 
Chemionl COOCi'lltrn- (1IIi" :'1.n:inl\lll1 To:ddt)' SVR 

Number 'C1noennnlioll Qualifier Q\J~líflel í'req"ene)' OdeçlÎollLill1il.\ F!ar (-un$ide..~tioll~ 
tioll ('lll1çenhat;ün V..lue 

7440 JÚ-O rotalAntinHln 21 2.5 I~IL NA 0/4 .I 30 0,08 No 
7440-38.1 Total ArSI'llk " 2.5 I'/L NA 0;' .I 150 (J,02 No 

7440-41-7 Total Be ,Ilium 2 , '!L NA U," , 5.:1 0)8 No 
7440-43-9 TOlal Cadmium 2,5 2.5 l'!L NA 0.14 .I 0.1 2S.Df) Yes CUlT ""<'" I.', RI > I~'i 
7440.47.3 TotalChromiulll II 2.' l'L NA 0;' , 11.4 022 No 
1440.50.8 Tot~1 ('0 " IJ 15 >,'L FMC-l 2N 1 2.85 lZO Yes 

7439-92-1 T"talLead 2.\ ,n " L "' 0/4 1 0.54 4.63 Yes t.\lIT.I",',,111RL"H,-'j 

7439-97-6 Totai/l-lereurl U.' 0.1 I'L NA 0/4 I 0,<)1 0,55 No 
7440-02-0 flltlilNickd 2.5 2J I,'L NA 0,14 1 16 0,1(, No 

7782.98-7 l"otnlSelenÎum 2.1 2.5 l"l NA llt4 , , 0.50 No 
7440-22.4 fotnISi!\"el 2.0 2.5 I'lL NA 0/4 5 O.OOQl 25(100.110 YCJ U.I....J,,"'"'IIJ~l.. IRV 

7440-28_0 fOlal Thallium I I I'll N,' 014 2 4Q 0.0.1 No 
7440-66-6 fOlal Zin~ 21 21 I'll NA iJ/4 10 J7 068 No 
7440-36.0 DissolvcdA.ntimonv 2.1 25 ,IL NA 0/4 l 30 O.Ofj ~'-' 

7440.38_2 Di~solvedArs<::nie 2.5 2.0 '1. NA '/4 , 1\0 00' No 

7440-41.7 Di~sol\'cdBe 'Ilium 2 1 'I, NA 0/4 4 5,3 0.38 No 
7440-43-9 Di~solvedCadrnilim 1.5 2.5 IL NA 0/4 , 01 25.(1) yO'S "">I't.!n"',,fllH.!."'II'V 
74,10-47-3 DissolvedChw11l1'lm 1,5 ,,' ilL NA 0/4 1 11.4 0.22 No 
7440,50-8 DissolvrdCo " 17 17 , II. FMC-I,FMC-2 2/2 , 2,85 5.9& y" 
74.19.<)2-1 Di~soh'ed Lead 2.l " J.tgiL NA 01' 5 0.54 4.63 Yes U>I'C,I.."." III It! .' I~V 

74J9-97.6 Dissoh'dMerclII' 01 0.5 (,tL NA 0/4 I n.<)l 0,55 No 
7440_02_0 Dim,lndNickel 2.5 2.l pL NA 0/4 l " 0.1(, No 
7782.98.7 l)i~solved Selenium 2_5 21 ilL NA 0/4 1 , 0.50 No 
7440.22.4 Di5so]vedSil~er 2.5 2.5 , L NA 0/4 5 IJ.OOO[ 25000.IJO \'eJ t'l11'CJ"ol,,'12Rl.>mv 

7440-28_0 [)issol\'e,!Th~lIium I I , L NA 0/4 2 40 om No 
7440-66-6 DissohedZillC " 9S IL j'ond-2 "' '0 J7 2,57 \'e~ 

. 

\12-52.4 I.l.Hi hellyl 0' 01 ug/L NA 01' I " 004 No 

95-95.4 2.45-Triçhloro heMI 12.5 12,,~ ug!L NA 014 21 6J 0.20 No 
RR-06-2 2,4.6-TríchlorOl'hellùl , 1 uglL NA 0/4 ID ",0 0.01 No 

\10-83_2 2.J_Diehl<ll"ophcl1t11 5 1 llgfl. NA 0;' 10 365 onl No 
I05~67-9 2.4-Dimeth'l hellol 5 5 ug/L NA 0/4 III 2t20 üllU No 

-- 51-285 2.4-PinilropbeJ\ol 12.5 12.5 ug/L NA 0/4 21 150 \).08 Nil 

606-20.2 2.fi-Dillil1t11nel1e , l llg/L NA W4 10 NA NA \'~~ ,,,,i. 0'1\ J'L<'"I"<'~"j II'V 

'Jl-58-7 2-Ch[ofona h\halenc 1 5 llgil. NA lI/4 10 620 D.OI Nil 
95-57-8 2-Chl,,! henol 5 5 \I~!L N,' 0/4 10 970 001 No 

91.57_(, 2.~lethylll~phlhakIlC , , llg/L NA 1);4 III NA NA 'r t~ ""1''--''1'\',/"",,, ,,\,.,"ilV 
95-48-7 1-~lcth ,I ,benollo-Cresol) , , uglL NA tJ/4 10 11 0.38 No 

88-74-4 2-Nilroanitinc 5 , ug!J. NA 0/4 ID N,\ NA 'res ,".1\(<\1'< .f""" Ido.! ,,j f~.V 

811-75-5 2-Nitro henol 5 , uglL NA "" 10 33(]0 O)J() No 
'-)1_94_) J,3-DichlolObeozidine , , ug/L NA 0/4 ID NA NA 'res ",,"1'01" """' 1.,,1 ,'lIRV 
N,\ ].J-l\!ethvl !tenol 5 , ug/L NA 0'4 10 NA NA 'rei ""I.'C"IT.I..,,, I,,\~ "l I RV 

99-0'-)-2 J-Nilroallilillc 12.5 125 ug'l. NA 0;. 25 NA N.\ )'C~ (l".h<">I'(',.,,,',,l,d,,'lRV 
53-1.5::!-1 4.6-0ioitro-2-rnethj'lph..nol 12.5 12.5 ug/L NA 014 25 2.3 54] Yt! ..,>1" -I",'"I!I.I,- '" 
10[.55-3 J-Bromophenyl p!tenj'lethc! 1 l uglL NA Ot4 10 1.5 1.33 \" "'I"( 10,<", ,I> ~I . I ~v 

59-50-7 4-C/ilolO-)-llleth ,( henol 1 , " I- NA n.'4 10 0.3 )(>.6ï \e~ 
- 

'-"1'1 ,J",. ,,, ...1 ~I . I ~v 

106-Jì.ß 4-Chlomanilint , 5 lIgil NA 0/4 10 10 010 No 
7005-72-3 4-(hl(ltphenyl pllenj"lethel l l lIg/L NA 014 10 NA NA \' r~ ".h "'"'l J'", .,> ''''~..I I~'" 

100-01-6 4-Ni!maniline 5 , ug.lL NA 0/4 10 NA NA \,,,~ ".h t "f'. .j,,,,...!;.,, ..II~"" 

100-OZ-; 4.Nitro henol 12.5 [2,5 opiL NA 01' 25 15U 0.08 No 

&3-32-9 Acen. hlhene 1 , opiL NA 01' 10 520 (JUI No 
208-96.8 Aeena hth 'lene 1 1 ug.lL N,' 0/4 10 'ZO (H!1 ~Jo 

9&.fi6-2 Aceto heMrle , 1 u.IL NA 01' 10 N.-\ NA Yu ,,,,I, (".. ,t"" '" I:..~ "I lit" 

\20.12-7 r\rlttU'lle~rle 1 1 ug/L NA 01" 10 0.1 51)UO \"e! ("I~: .1,,,.., II, ~I ' lltV 

191!-24-9 Atrazille 5 1 ugiL. NA 01' 10 NA NA Ye~ '.'I:c."I.J""'''.':.~ 
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I'cll'aT.::th, hw TAIJU: 6 Marlin Stale Airport. SllH;F.-\CE WATEH cope r:\f>!t ~IS,\.6 

('AS Minimum t\lill;nlUlll 
"l~xi'Tllllll 

~j~.,i!1l"TlI 
LnCll\io!luf 

Detection /l~lIge of 
S,lcclling 

('(11'1' Addil;''''JI 

NUlllbcr 
('hrmi1;nl 

Cuncentratioll (}lln!ificf 
Cllnccntl'n' 

Qllulifiu 
U"it, ~laximlJlIl 

!"cqllcncy [)ct~i:ljúIIU'nils 
To~icjl)' SVR 

FIB!! Cr>nsil!cral;ol1, 
linn (\mccntl~tí,m Vllll,c 

56.55.3 Bl'nZQ(n)lll\!hracenc j j "g " 0.14 00 6.5 079 N" 
50.31.1I ßem:o{a) YT~lle 5 5 ug/L NA 014 10 DOl4 357.14 Ye~ UlIT"",,'"'Ill>.,.' I~\' 
205-99.2 (JeIl2o(bflllOfanthene 5 5 ug/L NA 014 10 'A NA \'('~ ,~,h n.,'(' J"e'nl,,,I.,,rl~V 

1<)1.24.2 Bellzo('.h,llc lene 5 5 ug-'L NA 'è4 10 N.' N,\ \'C~ 1,,,1) \1"': ~"" 'n ',,'1. "I 1!l1' 

}07.08.9 Benzo(~ Ouomnl1H.'nc 5 5 llg/L NA U/4 10 N.-\ NA Yes ('"I.'I'II]X',I""" 1,,.1 "rw\' 
10S-{}(I.1 Bis (2--chlol\lÎS\lpropyl) ether 5 5 IP'l NA 014 10 NA NA Ye~ ()"h'I'''I'~',I",'"I,~I"rwv 
111.44.4 ßis(2-chloteth I)elher , 5 ugft NA 0/4 10 2350 a.oo No 

!l1-91-1 Bi.(2-chloroethollv)methane 5 , \I''L "" 01. 10 11UD(l (l.lJll No 
117.SI.7 Bh;(2-elh'lhex I)hthnlalt: 5 , \lll/t N" 0/4 10 3D U.17 No 
l!5.6S.7 "" lbenzyl htbalalc j 5 ug/l. NA 0/4 10 , 1.67 '" n'l',"""".,, 111 ~I " 11IV 

105~60.2 ea rolaclam 5 5 ug/l- NA 0/4 10 NA NA '" ",,1'('<')'( ,i". '" I;,,~ ,,( lIIV 
1I6-74-1I Carbazole 5 5 ltgtl. NA 0/4 10 1'\'\ NA Yes 0,,1.\ ('(11'( ,I,,, I" ,,~~ ,,' I/IV 

218'{!1_9 eh 'scne j 5 II!;!L NA Oi'~ 10 N,' NA Yes o,,'~ (~1I~' ,I"".,, lu'" "r 11<V 

53.70.J Dibelllo(a,h}anlhrJlcelle 5 5 ug/L NA 0./4 10 NA NA '" (l"'r('('I~',~'"'''I",l"l'mv 

132.64-9 DÎb~1l10fllllln 5 5 IIg/L N.' 0/4- 10 '" 0,25 No 
84-66_2 Dîeth)'lphthlllate , 5 ug!l, N,' 0/4 III ) U,7 Yes n"'C~I'"L" I.'IIU.,'IRV 
131-11-3 Oîmeth'l "thalate 5 j I/g/L NA 0/4 10 J 1.67 'ie! nll'C ,I"cll' III 1I.!.'lRI-' 

84-74-2 Di'Il-Þlltyl.hthalale 5 5 ug/L NA {I/o! 10 0.3 ló{.i \'n ,","'t ,1"01,, Illlll,:'T~'" 

lJ1.H4.0 lJi-n-oCl! hthalale , j IlgiL NA 0/4 10 0.3 16,67 \'e~ ""I'CJn<i<' III 1l1.>lR\i 

206.44,0 Fluo'~llIhclle 5 5 1I'/l NA 0/4 10 3980 0.00 No 
86.;3.7 Flllorelle , , IIg/L NA 0/4 10 430 O.D! N" 
118-74.j f[e.'achjoroben~.cn\' j 5 ugiL N" Oi4 10 3.68 1.36 Yes nll'\"'Þ~'I" 1;1 ~I.." IKY 

87-68-3 ~I~xll~h!orobutadjcne 5 5 ng/L IIA 0/4 10 OJ 0.54 No 
77-47.4 l'l~xaçh!or{lcyclorcnladiene 5 5 ug/L NA 014 10 " 0,% N" 
67.72_1 Hexßchloroelhane j 5 ug/L IIA n/4 '" 540 0,01 N" 
193-39-5 Iml~\1011,2,J.cd) "O' 5 , ug/L NA 0/4 '" NA NA Yes ""I; <'<W'-',I,,, ,,,1;"'''1 IHV 

78.59-1 lsohwne 5 5 ug/l. NA 01' III ]17000 000 No 
'11.20-3 Na lhalene 05 5 ug/L NA 01' '" 1U0 0.05 No 
98.95-3 Nitrobenzene 5 , ug/1. NA 1).14 III 27flOO 000 No 
621.64.7 n-Njtro~o-d;'ll- rOl\"lamÎnc 5 5 ug/L NA 01. 10 NA N.", Yes ";JI,'-">I'( ,hJc'I"I",ldlRV 
86-30-(, ll-Ni(ro~odiphell\'l~mille 5 5 Ilg!L NA 0/4 10 585U 0"" No 
87-86.5 Pcntachlowj]henol ]2,5 12.5 llgiL NA 014 25 IS 0.83 No 
85.01.8 I'hellßIl\hrene 5 5 ug/L N.' 0,14 10 6,} 0,79 No 
103.95-2 Phellol 5 , llg/l NA 014 00 7'1 lUll, No 
129.00.0 PyrclIe 5 , 1l.IL NA 1i/4 10 NA NA Yes (h,hHWCJ"o'"I",....IIP.\-' 

, 

630-20_6 1,],1,2.Tcl\8chloNetlane 0.5 0.5 ug/L NA (;;( I """ 000 No 
71-55.6 1,1.I-TrÎchloroelhalie 05 0.5 uglL N,' 014 I 9,1(}0 0.00 No 

79-3.M 1.I,2,2.Tel<~chlçr<Jethane 0.5 OJ ug/L NA U/4 I 2400 O.lJl) No 
79-00-5 1.I,2.Trichloroetnane 0.5 US uglL N,\ 0;'4 I 1J41l(j (I.OIl N" 
{5-34-3 \..I.Di"h\oroelhaFl~ 05 0,5 l'g/!. NA 014 I 1600UO (I.OU r-..'o 

- - 

75.35_4 1.I.Dicliloroelhcne 05 U.5 tlglL NA 014 I IIWO 0.00 No 
56J-58-6 1.I.Dicl1lorupropcne 05 OJ till.'!. '^ 014 I 48,S C/.!ll Nn 
87.61.6 1.:U-lr;~h!clfohelllcn\' 05 n.5 llgll. N" 0/.1 I 50 OUI NO 

<)6.18-4 1.:?J-TrichlNo ro anI.' 0' 0.5 IlgiL NA 0/4 I N,\ .....A \"c5 ',<.1.,("11"',1,,,,..1.,,. , I~\' 
120-82.1 1,1,4-TIÎchloroÞcnunt 0.5 05 ugil NA \)/4 I SfJ 0(\1 r-'n 

- 

95-63.6 f,l.4-TrimcthrlbenzeFlC 0.5 05 u!liL N,\ 0/4 I NlI ,';,\ \C$ < 1,.1-, 'J)'(' ~t",:, ''''.' ,'1>>\' 

%-11-8 l,l-Dibr"mo-3.Chlor(lprop~ne 05 05 IlgiL NA 00'4 I Nt\ NA Yes ""hUlI'l'.',,,,,,,hd,,,IIWI' 
106-93-4 1,2.Uihrollloelhane 0.5 05 ug/L N,\ 0/4 I 18om1 UOO No 
95.~O_1 1,2-Dichlorobenzenc 0.5 0.5 ugiL N,' 0/4 I 763 U(llJ Nú 
107-06-1 1.2.DiehloroCthane 05 (1,5 II!!"!. NA 014 I 20000 !l.Uo No 

78-8M 1.2-Dichloto ropalle 05 0.5 II!;/!. NA 01. I 5700 (HJfI NlI 
108-67-8 ].3.5-Trimethylbenlen~ 05 0.5 , L NA 014 I NA NA Yn '",1'("1" ,."""I"d '1iRV 

541-73-1 I,J-Oieh[~robenlene 05 05 Ilg/L NA 01' I )6J O,UO No 
- 

142.28.9 LJ-Diehlororllpane 05 0.5 IlglL N,4. 01' I NA NA Ye~ 'H,ll"" ,1",'..1.,,\ dlh'. 
l!16-46.7 1.4-Dichlorobenzene 0.5 0.5 lIg/L NA 014 I i6J ()()() N" 

- 
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Telr~ Tech. Inc. TABLE 6 Martin Stale Airport. sun FACE WATER core l~hlc ~1S.\.(, 

c/\s "!illimum Miflirlllitfl 
1I.la>::jnwlll 

Ida>::illHlln 
LocnlÎnr'of 

Dclcrlioll Rnn~l"{)f 
Scn;cning 

corc '\JdiliQlIal 
Chemic"l CQllccnt,,,. U!lit~ IIlaximOI!l f<l>::ici1r SVR 

NmnbCI Concentration Qmtlifict 
(ion Qunlifil'r 

('ollCelllrMioll 
frcqllcnq! /JeleclinIlLill1i!s 

Vallie 
Fl~~ Cl'n,îdernlinn, 

594_20_7 2.Z-Ukhloropro nne 0.5 D.5 ng ,..1 0/4 I 1140 0,1)0 No 
78-93-3 2-Dutanolle(r.,'IEK) 5 j u"L NA Or4 10 3220\)(l{l (lOll No 
110.-75.8 2.[hloroçlh lvînylether 0.' 05 IlglL NA Pi4 1 3540 000 No ll"h(','I'(J"el"I"l..jlRI' 
95.49-6 2-ChloIOlo!uellc 0.5 0.5 IJg/L NA 0/4 1 NA NA \~ 1lnl. (,'1". ,1""'"I,,,l.., 11<;\' 

591_7l!.6 2-~lexanon...(/"'[BK) 5 5 Ilgtl N,\ 0/4 10 428(1ílO 000 No 
!06-4J-4 4-Chlorololul"ne 0.5 0.5 IlglL NA 0/4 1 NA NA l'('S \".i>01ITJll"".I,,",'I'mv 
lOs-ro.( 4.Melhyl-2.Penlanonc 5 5 IIg/L NA 014 JO 4(ifJ0I)() 000 N, 
67.64.1 Acetone 5 5 IIg/!. NA Of4 to <JiJOOOOiJ 000 No 
11-43-2 Den:une 0' n,5 uglL NA Of4 1 53(}ü 000 No 
108.86_2 [lromob~nzcne 05 0.5 IIgl!. NA 0.14 1 N' 1\A Ye.. Onh (."T.".lo"'..I,,.'..r I'~V 

74-97.5 BromoehlorOllltlhan... 0' 0.5 ng/!. NA "4 1 11000 0.00 No 
75.25-2 Bl'omofcnll 05 0.5 ng/L N.I\ 0/4 1 llíJOO O.IW No 
74.83-9 Bromomclhane 0.5 0.5 ug/L NA 0/4 1 IHl 0.1)1) No 
156.59.2 c-!.2-DichlorOelhl"ne ) ) ug/L. f'hlC I. FhlC 2 2/4 11600 0.00 "0 
10061.01.5 c-1,3.0iclllDro ropene 0.5 0.5 II /L N;\ 0/4 1 24. oon No -- 
7.5-15-0 Carbon Disulfide 0.5 05 lIglL NA 0/4 1 2 0.25 No 
56-23-5 C!rbon Telrachloride 0.' 05 lIglL NA 0/4 1 3520(\ 000 No 
108.90-7 Chloroben:t.ellt 0.5 0.5 ugiL NA 0/4 I 50 001 No 
75_IÌH_3 ChlQlOethalle 0.5 05 uS/L NA il/4 I NA NA Yes "...~ l<ll'\:.j"",,, bd ,,' II<V 

67-66-3 Chlorororrn 0.5 0.5 ug/L NA 0/4 1 lNO 0.00 No 
7".87_) Chloromell,arlc 05 0.5 IIg/L NA 0/4 1 5500 000 No 

'18-82_8 Cumene{lso .opyll.>enzenc) 0.5 0.5 ug/!. NA 0/4 1 N.' NA Yes ,".h'U,I'I',I...""I "..I I~V 

124-48.1 DibromochklromClhane 05 0.5 IlgiL NA W4 1 11000 0.00 No 
- 

74-95-3 Dibrorno/l1elhan<: 0.5 0.5 IIgiL NA 0/4 1 IWIlO O,ll{) No 
75.71-8 DÎehlorodifllllllolllcThane 05 0.5 ug/L NA lJl4 1 I lOUD n.oo No 
100-41-" Elhylberrzclle 0' 05 IIgiL N,\ 0/4 31(1)(1 0.00 No 
75-09-2 MelhyleneChlolid~ ((5 0.' IIgiL NA Ol<l I IlOilO O.ÜO No 
1634.04_4 Melhyl-!-l'JulyIElher(:-'HBEl 7 7 llgiL F~!C'-1. F1\lC.2 2/2 I NA NA Yu ",,;, '-'"I'{';I"",d,~~,,, Ill\' 
NA m&p~yltl!es 1.5 15 \I'L NA 0/4 ) NA "^ Yu ,",I> ,'''I'{' "",." ...~~ ."j 'II\' 
104.51-R n-ßulylbcl1zene 0.5 05 lIei!. NA 0/4 I NA NA Y<,~ '.'1, ('<'I1.:"",'''I...~"j II'\' 
103-65-1 n-Propylbcnzen... 0.5 05 ug/L NA (J/4 1 NA NA \es ""I~ ('( 1!1, ,1'>0 ,,, ,..1 ,,' I ~v 
99-87-ú p-lsolOpyhotuelic 0,5 05 IIg/!. NA 0.<4 1 N,\ NA 'tes ('"I, ,'".'<c,'""'"',,,l ,,',RV 
95-,0.(, o xylenc~ U 1.5 lIg/L NA 0/4 ) NA NA Y~s '~l" <:,~.(' .1." te, 1;", "I I~V 
(35,9((.8 see BUlyllwnzen<" 05 0.5 t>g/I. NA 01.. 1 NA NA \'cs l',,'~ \:"1'<:,1.,, ,,, I,d ,., I~V 
1001.42.5 Styrene 05 05 nil/I. NA 0/4 1 N." NA Yes <I"I~ (,<1I'e.),,,: I" I",~ " (1'\' 
156-60_5 t.!.2-UichloroelhclIe 0.5 0.5 ugl!. NA 0/4 1 11600 (1.00 No 
(()(I('I.ll2-6 t-!,J.Díchlol'opl(,pwc OJ 0.5 lIgil, N^ 014 1 244 O,Ü(J No 
98-26.(, !CI1-0I,llylhcnzClle 0.5 OJ ug/L NA 0/4 1 NA NA Yç~ ''',1>,'";'(01",.,,,1,,,; 'II'" 
\27.18_4 Telrachloroelhenc 0.5 0.5 IIgfl NA 0/4 1 840 0.00 No -- 
I03-88.} l'oluene 05 n,5 lIg/L Ni\ 0/4 1 1700() (l.GO No 
79-01.6 Trict.INoelherre 3 4 1I,'L- F!\1(:.!,I-'!\lC-2 2i4 1 21'.10U lJ,tJO No 
75.(;9-4 1.riehlorollU(lrOmelllallC 2.5 " u"I. NA lI/4 5 IjI)/)(J 0,00 No 
108.05-4 Vinyl,.I,celJlC 0.5 05 IIgiL NA 014 I NA NA 'es ",," , < IF" . 

,j'" ,,, I:. ~ .') j ~ v 

75-01.4 Vill'IChlOlìde n.5 (),5 "UL N;\ 014 I 116(}(J nOD No 

NiA '" NOI A \'ajl~hle 

corc '" Chcmical of l'olel1liRI ('onccm 

S\'R" Screeoing Value Rmio (mUimlfm dClecled conçenlralÎoniscrecnillg tn:rici!y Inlue) 
J "'lndicalesancshm~led\alllC 
to;: " ESlim3fedhigh "8[ue 
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Tetra Tech, Inc. Table MSA-; 
TABLE 7 SlJMM~RY OF ECOLOG]CAL RlSK SEDIMENT SCREENING VALU, 

Ecological Screening 

Chemical CASJlio. Units Levels Source 

Jtrorgonics 

Antimon:" 7440-36-U mgikg(dryl !50 I EPAil995t 
Arsenic 7440-38-7 mglkg{dry) iU i ErA (199;) 

Beryllium 7440-41-7 mg./kg(d~.) None None 

Cadmium 7440-43-9 mgJkg(d~.) 1." EPA (1995\ 

Chromium 7440-47-3 mglkg(dry) HI EPA (1995\ 
Copper 7440-50-H mgikg(di}.) 34 [PA (1995\ 

Lead 7439-92-1 mg/kg(dry) 46.7 EPA (1995\ 

Mercury 7439-97-6 mg/kg(dryJ O.IS FPA (1995) 

Nickel 7440-02-0 mg/kg(dry) 20.9 EPA (199':;;) 

Selenium 7782-49-2 mgikg(dry) I Buchman ( 1999) 

Silver 7440-22-4 mg/lg(dry) I EPA i1Q95l 

Thallium 7440-2H-O mgikg:(dry) None None 

linc 7440-66-6 tng:/kgJdrvl 150 EPA (I995ì 

Pesticides 

4.4'-000 72.54~8 ug/kg(drYì ]6 EPA (1995) 

4.4'-Df)E 75-55-9 ug/kg(dry) 2.2 EPA (]995) 
4.4'-00T 50-29-3 ug/kg(ùry.J 1.58 EPA (1995) 
Al.drin 309-00-2 uglkg(dryl 9.5 Buchman (1999) 
alpha~BHC 319-84.6 ug/kg(dry) 6 Jones etu!. (1997) 

alpha-Chlordane 5103-71-9 uglkg(dcy) 4.5 Buchman (1999) 
beta~BHC 319-85-7 ugtkg(dry) ; Jones et al. (1997) 

della-BHe :ìl9~g6-g ug/kg(dr:-'} 5 Jones el al. (1997) 

Dieldrin 60-57-] uglkg(dcy) 2.85 Buchman (1999) 

Endosulfan 1 959-98-8 ug/kg(dry) None None 
Endosulfan II 33713-65-9 ug/kg(dry) None None 
Endosulfan sulfate 1031-07-8 uglkg(dcy) None None 

Endrin 72-20-8 uglkg(dry) 2.67 Buchman (1999) 

Endrin Aldehyde 7421~93-4 ugikg(dry) 2.67 Buchman (J 999) 
Endrin Ketone 53494- 70~5 uglkg(dcy) 2.67 Buchman (1999) 

gamma-SHe (Lindane) 58.89.9 uglkg(dcy) 0.94 Buchman (1999) 

gamma-Chlordane 5103-71-9 uglkgldry) 4.) Buchman (1999) 

lleptachlor 76~44~g uglkg:idry) 06 Buchman (1999) 
Hera/chlor epoxide 1024-57-3 ug/kg(dry) 0.6 Buchman i 1999} 

Methoxychlor 72-43-5 uglkg(dCYI None None 
Toxaphene HOOI-35-2 ug/kg(dry) None None 

Semi\'olatiles 

2.4. 'i_ Trichlorophenol 95-95-4 uglkg(dry) None None 

2A.6- TrichJorophenol 88-06-2 ug./kg.{dry) None None 
2.4~Dichlorophenol 120-83-2 ug/kg.(dry) None Nunc 
2.4-Dimethyiphenol ]05-67.9 ug/kg(dry) 29 EPA(l995) 
? ,4-Dinitropbenol 5]-28-5 ug/kg(dry) None None 
2.4-Dinitrotoiucne 121~14~2 ugikg(dcy) None None 
? .6-Dinirtoluene 606-20-2 ug/kgldry) None None 
2-Chloronaphthalene 91-5H-7 uglkg(dry) None None 
2-ChlorphenoJ 95-5Î-8 uglkgldry} None None 
2-Methylnaphthalene 91-57-6 ugikg(dry) 70 EI'A (1995) 
2-Methylphenol (o~Cresol) 95-4H-7 uglkg(dry) ú3 ErA (1995) 
2~Nitroanìline 88-74-4 ug/kg(dry) None None 
2-NitrophenoJ HH-75-5 ug/kg(dry) None None 
3.3- Djch lorobenz id ine 91-94-1 ug/kg(dry) None Nonc 
3.Nitroaniline 99-09-2 ug/kg(dry) None Nonc 
4.6-Dinilro.2~methylphenol 534-52-1 uglkg(dcy) None None 
4-Bromophenyl phenyl elher 101-55-3 u~I'kg(dry) None None 
4.Cl1loro-3~mcthylphenol 59.50-ì ug/kg(dryl None None 
4.ChloroaniJine 106-47-8 uglkg(dcy) None None 
4-Chlorphenyl phenyl ether 7005-72-3 ugikgfdry) None None 
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Tetra Tech, Inc. Table MSA-Î 
TABLE 7 SUMMARY OF ECOLOGICAL RISK SEDIMENT SCREENING VALl'ES 

Ecological Screening 

Chemical C4S1\'o, Vllit.~ LewIs Source 

4-Metnylpheno! (p-Cresol) 106-44-5 ug/kg(drYJ ó7n EPA (IY95 I 

4-Nitroaniline 100-01-6 ug:/kg( dr)'} None l\'<'lfie 

4-Nitrophenol 100-02-7 ug/kgfdryl None None 

Acenaphthene 83-32-9 ug/kgldrYl 16 EPA (1995) 
Acenaphthylent: 208-96-8 uf!iKgtdrYl 44 EPA 1I9(5) 
Acrolein 10ï-02~R ug/kg(drYI None !\ont: 
Acrylonitrile 107-13-1 ug/kg(dry) None Nom: 

Anthracene 120-12-7 ug/kg:(dry) 85.3 EPA (19(5) 
Benzol a)3nthraccne 56-55-3 ugikg(dry) 261 EI'A (1995) 

Benzola)pyrene 50-32-8 ug/kg(dry) 430 Er.-\ 119951 

Benzo(b )fluoranthcne 205-99~2 ug/kg(dry) :ï.:WO EPA (lq95) 
Benzo( g.h ,llpery lene 19J-24~2 ugJkg(dl}') 670 EPA (i995) 
8enzo(k)Olloranthene 207-08-9 ugíkg(dry) 240 Jonesetal, (l997) 
His (ì-chlororsopropyJ)ether IOR-60-1 ug/kg(dry) None None 
Bis(2-chloroethox'j )methane 1 I 1-91-1 uglkg(dry) None None 
Bis(2.chlorethyllethcr II 1-44-4 ug/kg(dry) None None 
B is( 2 -ethy Ihexy I )phthalate 117-81-7 uglkg(dry) IJOO ErA (1995) 

Butyl benzyl phthalate 85-68-7 uglkg(dry) 63 ErA (19951 

Carbazole 86-74-8 ug/kg(dl}') None None 
Chrysene 218-01-9 uglkg(dry) 384 ErA 11995) 

Dibenzo( a.h )anthracene 53.70.] uglkg(dryl 63.4 ErA (1995) 

Dibenzofuran 132~64.9 l'g/kg(dry) 540 ErA (1995) 
Oiethyl phlhalote 84-66-1 uglkg(dry) 100 EPA (1995) 
Dimethyl phthalate 131-11-3 ug/kg(dry) 71 EPA 11995) 

Di-n~bu!y J~phthalate &4-74-1 ug/kg(dry) IAOO EPA (1q951 

Di-n-octyl phthalate 117-84-0 ug/kg{dry.l 6.200 EPA (19951 

F1uoranlhene 206-44.0 ug/kg(dry) 600 EPA 11995) 

Fluorene 86-73-7 ug/kg:(dry) 19 ErA (1995) 
Hexachlorobenzenc 118-74-1 uglkg(dry) 22 ErA (1995) 
Hexachlorobutadicne 87.68-3 ugikg(dry} II ErA 11995) 

Hexach I oroc} I copentadîene 77-474 uglkg(dry) None None 
Hexachloroethane 67-12-1 ugikg(dryl None None 
lndcno( 1.2.3-cd /pyrenc 193.39.5 ug/kg(dryl 600 ErA (1995) 
lsopnrone 7&-59-1 ug/kg(dry) None None 
Nupthalene 91-20.3 ug/kg(dry) 1611 EI'A (1995) 
Nitrobenzene 98-95-3 uglkg(dry) None None 
n.Nitrosodipheny lamine 86~30-6 ug/kg(dry) 28 EPA (19951 
n-Nitroso-di-n-propylamim: 621-64-7 ug!kg(dJ)') None None 
Pentachlorophenol &7-&6-5 ug/kg.(dry} 360 ErA (19951 

Phenanthrene &5-01-8 ug/kg(dry) '40 EPA (1995) 
Phenol 108-95-2 ug/kg(dry) 420 ErA (1995) 
Pyrene 129-00.0 uglkg(dry) 665 ErA (1995) 

Volatile Organics 

1, I, J .2~ Tetrachloroethane 630-20.6 ug/kg(dry) None None 

1, I.J .Trichloroethane 71.55-6 uglkg(dry) 31 EPA (1995) 

I, 1,2,2-Tetrachloroethane 79-34-5 ug/kg(dryl None None 

1.1,2.T richloroethanc 79-00.5 ug:/kg(dry) 31 EI'A (1995) 

l.l-Dicnloroethane 75-34-3 ug:/kg(dry) None None 
I.l-Díchloroethene 75-35.4 uglkg(dry) None None 
1,1 ~LJichloropropene 563~58-6 ug/kg{dry) None None 
1.2,3- Trichlorobenzene 87-61-6 llg:/kg(dry) 40 ErA (1995) 

1,2.3- T richloropropane 96-1&-4 llgikg(dry) None None 
1,2.4- T richlorobenzenc 120-&2-1 uglkg{dry) 40 EI'A (1995) 

1,2.4- T rimethylbenzene 95-63-6 ug/kg{dry) None None 
1,1-Dibromo-3-chloropropaoe 96-12-8 uglkg(dry) None None 

l,l-Dibromomethane 106.93-4 ug/kg(dry) None None 
1.2-Dichlorohenzene 95-50-1 ug/kg(dry) 35 EI'A (1995) 

1.2-Dichloroethone 107.06-2 uglkg(dry) None None 
Martin State Alrport Pagc2of3 EcologIcal RIsk Assessment Report 



Tetra Tech, Jnc. Table MSA-, 
TABLE, SUMMARY OF ECOLOGICAL RISK SElliMENT SCRHr\ING VALl'ES 

Ecological Screening 

Chemical C.:lSNo. (JIlÜ.r 
Level.ç Source 

l_2~Dìchloropropane 78~87~5 ug/kg(dryl None Nom' 

1_3.5~ T rimelhylbenzene IOH-67-8 ug/kg(dry) None None 

1.34Dichlorobenzene 541~73.1 ug/kg(dl"},'j None None 

1.3.0ichlorpropane 142-28-9 ugikgídry) None NOlle- 

1,4.Dichlorobenzene 106446.7 ug/kg:(drYi no EP:\ (1995\ 

2. Î-Díchloropropane 594-20-7 ug/kg(dryl None None 

2-Chlorotoluene 95-49-8 ug!k~(dry) ?'<one None 

2-Butanone 78.ciJ.3 ugfk.g(dry) None None 

2.Hexanone 591-78-6 uglkg(dry) None Nooe 

44Chlorotoluene 106.43-4 ug/kg(dry\ None None 

4-Melhyl.2~pentanllne 108-10-1 ug/kg(dry) None None 

Acetone 67-64-1 ug/kg(dry) None None 

Benzc-ne 71-43~2 uglkg(dry) None None 

Bromobenzene ,~ ,08-86-2 ug/kg(dry) None None 

Bromochloromelhane 74-97-5 uglkg(dry) None None 

Bromodichloromelhane 75~2ì~4 uglkg(dry) None None 

Bromotonn(T rîbromomethane) 75.25.2 uglkg(dry) None None 

Bromomethane (methyl bromide) 74~g3~9 uglkg:(dry) None None 

Caron disulfide 75-15-0 uglkg(dry) None None 

Carbon tctmchloride 56-23-5 ug/kg(dry) None None 

Chlorobenzene 108-90-7 ug/kg(dry) None None 

Chloroethane 75-00-3 uglkg(dry) None None 

Chloroform 67.66.3 uglkg(dry) None None 

Chloromethane (methyl chloride) 74~g7~3 ugtkg(dry) None None 

cis-l.2.Dichlomethene 156-59-2 uglkg(dry) None Nooe 

cis~ 1.3~Dîchlompropene 10061-01-5 ug/kg(dry) None None 

Cumene (isopropylbenzene) 98-82-8 uglkg(dry) None None 

Dibromochloromclhanc 124-48-1 uglkg(dry) None None 

Oibromomethune 74-95~3 uglkg(dry) None None 

Dichloroditluoromethane 75-71-8 ug/kg(dry) None None 
Elhylbenzene 100-41-4 uglkg(dry) 10 EPA (19951 

Methylene Chloride 75.09.2 uglkg(dry) None None 

Methyl.tert.butyl ether (MTSE) 1634-04-4 ug/kg{dry) None None 
n.Butylbenzenc '-104-51-8 ug/kg(dry) None None 
n.Propylbenzene 103.65.1 uglkg(dry) None None 
p.Isopropyltoluene (cymene) 99-87-6 ug/kg(dry) None None 
Sec-butybenzene 135498-8 uglkg(dry) None Nooe 

Styrene 1001-42-5 uglkg(dry) Nooe None 

Tetrachloroethene 127-18-4 uglkg(dry) 57 EPA (l995) 
tert-Butylbcnzcne 98-26-6 uglkg(dry) None None 

Toluene 108-88-3 uglkg(dry) None None 

trans.I.2-Dichlorocthene 156-60-5 uglkg(dry) None None 

trans.I.3-Dichloropropene 10061-02-6 uglkg(drYI None None 

Trichloroethene 79-01-6 uglkg(dry) 41 Buchman (1999) 

r richlorotluoromcthanc 75-69-4 ug/kg(dry) None None 
Vinyl acetate 108-05-4 ug/kg(Jry) None None 
Vinyl chloride 75-01-4 ug/kg(dry) None None 
Xylene. total 1330-20-7 ug/kg(dry) 40 EI'A (1995) 
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Tetra Tech, Inc. TABLE 8 MARTIN STATE AIRPORT - SEDIMENT COPC Table MSA-8 

Minimum Mînimum 
Maximum 

Maximum 
Locatinn of 

Detection RangeoffJelection 
Snecning 

CAS Number Chemical Concenltil- Units Maximum Toxkit~ SVR cope Flag Additioll::ll COllsidcr:lliollS 
Concentration Qualilìer QUJlifier Frc411('!1C!' Limits 

lion Conce111ratiM V:tluc 

, 

7440.36.0 Antimon' 1.35 12,5 mg/kg NA Olt) 2,7-25 ]50 0,U8 No 
7440-38-2 Ar':icnic 1.9 6 mg/kg FMC-l 2/6 0,53 - 25 82 0,73 No 
7440-4].7 ßel)'ltium 1.25 1.45 mg/kg N,' 0/6 2.5 - 29 NA NA Yes OH\; cope <lL10 '" I.e\; ~rTI(\, 

7440AJ.9 Cadmium 5.2 600 mg/kg El'l 316 2,7-5 1.2 5UU,OO Yes 
7440.47-3 ChromÎlnn 74 12000 mg/kg 1:1'1 6/6 27.10 81 14815 Yes 

7440-50-8 Copper 9.5 200 mg/kg 1:]'] 6/6 2.7-5 34 588 )'('S 
743<;.92.1 Lead 2,5 210 mg/kg E!'I 4/6 2.7 -50 46,7 4.5(1 Yes 
7439-91-6 Mercury 02 033 mg/kg EI'I 2/6 004-011 0,15 220 Yes 
7440-02-0 Nickel 25 92 mg/kg El'l 3/6 2,7 - 10 20,9 4,40 Yes 
7782-98.7 Selenium 1.35 !2,5 mg/kg NA 016 2.7 - 25 I 1250 Yes (()I'(,d"olnl'!ltL'.'lRV 

7440-22-4 Silver 13 13 lTJg/kg EPI 116 J - 2,9 I 130 Yes 
7440-28.0 Thallium 1,05 12.5 mg/kg NA 0/6 2.1-25 NA NA \/CS OHI:-('J)!'('d"o\~ hd.p\TRV 
7440-66-6 Zinc 63 790 mg/kg El'l 4/6 Ill-29 150 5,27 Yes 

s 

Y5.95.4 2.4,5-Tríchloro henol 21ü "0 ug/kg NA 0/6 420.1100 A NA Yes 0,,1\ (IWC d,," ,,, !;K~ ~rlk" 
88.06-2 ? ,4,6-Trich!orophenol 2!0 440 ug/kg NA O/ú 420 - 880 NA NA Yr.s OHh ('ore d"c ,,, l,l"~,,rTI!V 

!20-83-2 2,4-Dirhlorophenol 210 440 uglkg NA 0/6 420 - 880 N^ NA \'('jj {I"h' ('01'(' d,,~ '" h,~ <,I' I'I\V 

105-67.9 2,4-Dimelhylpheno] 210 440 ug/kg NA 0/6 420 - 880 29 !5l7 Yrs C\)l'f'd"""IIIRL',rr.v 
5J-28.5 2,4-Dìnitrophenol 210 2200 ug/kg NA 016 420. 440(J NA NA \'cs o,liy n)rC"dllO",h,k"í'lRV 
121.]4.2 2,4-Dini!WIOluenc 210 440 Ilgikg NA 0/6 420- SIlO NA NA Yes (,)nl,' ('Ol~' d"c h, I""~ or I'RV 

606-20.2 2,6-Dinino]uene 210 440 ugtkg NA 0/6 420-880 NA NA Yes ,)"j,'I"(Il'{' d"e'" Io,~ "f rRV 

91-58.7 2.Chloronaphthalcnc 210 440 ug/kg NA 0/6 420- 8S0 NA NA YIi'S O"hnJl'Cd"c'Gh'~ßI'lRV 
95-57-8 2-Chlor heno! 210 440 ug/kg N^ 0/6 420- 880 NA NA y('~ ()"h t.o!'(' d"c I" I.,,~ "r fRY 

91.57.6 2.Meth'lnll ntl1:!lene 210 440 ug!kg NA 0/6 420 ~ 880 70 629 Yes C01'("d..cl<lli2PI",'\'RV 
95-48.7 2-Melhvlphenol (o-Cresol) 210 440 llg/kg NA 0/6 420- 880 63 6,98 Ye.<ì 

88-74-4 2-Nilroanilille 2!0 2200 ug/kg NA Oi6 420- 4400 NA NA Yes l)"h ('1)ITd"c("I"c~tlI' rll.\! 

88-75-; 2-Nitrophcnol 210 440 ug/kg NA 016 420 - 880 NA NA Yes (J"hOlPCd""'"lod."fTRV 
91-94-1 J,J-Dichlnrobenzidine 300 440 ug/kg NA 0/4 600 880 NA NA Yes (',,1) ('OPC ""eln L'ckGr'r~V 

99-09-2 3-Nilroaniline 210 2200 ugikg NA O/(j 420 ~ 4400 NA NA 'i'es ()"hnJI'(.d"CI~lndGf'lRV 

534-52.1 4 ,6-Di n i tro- 2 -methylphenol 210 2200 uglkg N^ 0/6 420. 44[J[J NA N^ Yes 1),,11 1 (l!'r' d"c'~ lai'~<J(TRV 

101-55-3 4-Bromophenyl pheny elhcr 210 440 tlgfkg NA 0/6 420 - !ISO N^ NA Yes il"h' ('(\I'f d,,~ 10 1.1C~ßr'lRV 

59-50.7 4-ChlofQ.;ì.methlphenol 210 900 ug/kg NA 0/6 420- 1800 NA NA lil's ;)"h ('Ol'('d"" (n I.ok ~r'lRV 

106-47-8 4-Chloroaniline 210 9[J(I ug/kg NA 0/6 420 ~ limO N^ NA Yes Ih'l~ ('(JI'('d", ,,,',Ùüf'iR\' 
7005.72-3 4-Chlorphcnyl phenyl ether 210 440 ugfkg NA U!6 42u - 880 N^ NA Yes 1~"I, ('()i'C d",'" I.,d, of Ir.\' 

106~44-5 4-Methvlphenol (v.Cresol) 210 440 ug/kg N,' 0/6 420 - ISBa 670 066 Nu 
100-01-6 4-Nitroanilinc 210 2200 ug/kg NA 0/6 420-4400 N^ NA Yes O"hlfJ!'C<I'J",,,I,Ü,,I'I!l', 
100-02.7 4.Nitrovhellol 210 2200 uglkg N,' 0/6 420- 4400 NA N^ Yes 1)0,1\ nll'cJ'"I"I.,<,,,r'l~V 

- 

83-32-9 i\cenaphlhcnc 210 440 ugikg N,' OIh 420 -8!:W 16 2750 Yt'S nWL,I"Clol:!KI. TIlV 

208.96.8 Accnilphth\'lcne 300 440 ug/kg NA Of4 6íJO- !ISO 44 1000 Yl'S COI'(' d"o'~ 111 ~I .11W 
- 

107-02-8 Acrolein 150 2400 ugfkg NA 0/4 300- <lSOO NA N^ Y('.~ \ )0," ('{ 11'(' ~"o,,, I." k AIltV 
107-13-1 i\1.:l!'lonitri!c 150 2400 ug/kg N^ U/4 30U - 4!!OU NA NA Yes [j"I~ f 'ql'( d,,, ,. h,',,,fl,,"\' 
120.12-7 Anthracene 210 440 Ugik NA 0(6 420-8!l(J R53 516 Y!:s ('1)1'1',10,0"11 .'I1I.'lP'i 
56-55-3 Uenzo(a)anthracene 1500 1500 uglkg HI 1/6 420- 880 261 575 Yes 
50-32.8 Benzo(a) }fene 1700 1700 uglkg EPI 1/6 420 - 880 430 )1)5 Ves 

- n 

205-99-2 Benzo(b )Iluoranthene 1600 1600 Ilgfkg El'l 116 420.880 3200 05f) Nu -- .--- 

191.24-2 Ben1.o{g,h.llperylene 1300 !300 uglkg El'l 116 420- !HW 670 1':14 )'es 
207-08.9 BCI\IO(k)!1uoraothene 1;00 1500 uglkg HI 1/6 420.8S0 240 6,25 Yes 
108-60-1 Bis (2-chloroisopropy1) ether 210 440 ugil<, NA 0/6 420- RHO NA NA )'1.':\ ()"hl'lf','tl'KJ"I",nfiRV 

-_._~. 
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Tetra Tech, Inc_ TABLE 8 MARTIN STATE AIRPORT - SEDIMENT cope Table MSA-8 

Minimum Minimum 
Maximum 

!\!::lximum 
LOCJti(l[10f 

Dctcctioll RnngeofD\'lcctÎon 
Scrl'~llíl1g 

C^S Number ChemÎcal Concentra- Units Mfl"Îll1Um lo,xicity SVR COPC flflg AdJili(Hlfll C(\I\~il!e)"lioIl~ 
(nncenlnl\Înn QU::llifier 

tion 
Qualifier 

COl1Cenlf;!lion 
Frequency Limil, 

Vallie 

111-44A Bis(2-chlore1hyl)ether 210 440 uglkg , 016 420- 880 NA NA Yes \J"l~ COI'l: d"e (~I"d "n-R\' 
! t 1-91-1 Bi s( 2-ch lor oethoxy )methane 210 440 ug/kg NA 0/6 420- 880 NA NA Yes (leh corC'd". II> he. "rn,v 
117-81-7 Bis{2-ethylhcx'l)phtha!<lte 5000 5000 uglkg [PI 116 420 ~ 880 1300 385 Yes 
R5-68~7 Buty] benzyl phthalate 210 440 ug/kg NA 0/6 420- 880 63 698 Yes ror<:d".."li2kL> rRV 

86-74-8 Carbazole 210 440 ug/kg NA 0/6 420- 880 NA N,\ Yes (",h CON.'Juc ,,,bck,,rTRV 

218-01.9 Chrysene 1700 1700 uglkg EI'l \/6 420- 880 384 443 Yes 
53-70-3 Dibenzo( a,ll )an\hf\\l;.ene 300 440 ug/kg NA 014 600- SilO 634 6_1}4 Yes (!)r('JlIetllWRL'TRV 
132-64-9 Dibenzofurun 210 440 ug/kg Ni\ 0/6 420- 880 540 O.Rl No 
84-66-2 Oiethyl phthalate 210 440 uglkg NA 0/6 420- 8&0 200 220 Yes n.l!'C""cwl.'lIU.,.TRV 
!31.1143 UÎmelh'l hthal:!le 210 440 ug/kg NA 0/6 420- 8110 71 620 Yes cope,],," I.. III /(L~TR\i 

84-74-2 Dl.n.but), I-phthalate 210 440 uglkg N,\ 0/6 420-880 1400 031 No 
117-84-0 D;-n-octy] phthal;!tc 210 440 ugikg NA 0/6 420 - 880 6200 007 No 
206-44-0 Fluoranthcne 2900 2900 ug/kg EPI 116 420- 880 600 4.83 \,,'s 
86-73-7 fluorene 210 440 ug/kg NA 0/6 420- 880 19 2316 Yes C\J1'C due I~ III KL ,. TR" 

118.74-1 He.xachlorobenzene 210 440 uglkg NA 016 420- 880 22 2U,00 \'es COI'Cd..C1oWItI. ..Rl,' 
87-68-3 Hexachlorobuladiene 7.5 440 oglkg NA ano 15 -1180 11 4000 Yes CUI'C<.l"Clo 1.'1 RL '.TRV 

77.47-4 ] lexachlorocydopcntad ienc 210 440 ug/kg NA 016 420-880 N,\ NA \'es O"h n)pCd"cl~l,dl>[]RV 
67~72.1 Hexachloroethane 210 440 ug/kg NA 0/6 420- 880 NA NA Yes O"k('01'(' JIlOIt> I.,dofTkV 
193.39-5 Indeno(I,2.3-cd}pvrene 1400 1400 uglkg EPI 114 600- 880 600 2,J3 'Yes 

78.59-] Isophrone 210 440 ug/kg NA 0/6 420- 880 N^ NA Yes Onl) ('OPCd"cl.,lod"ITRV 
91~20.3 Napthalenc 340 J 3600 J Uglkg El'l JIJ2 6 ~ 880 160 2250 Yes 
98.95-3 Nitrobenzcne 210 440 ug/kg NA 0/6 4204880 NA NA \'es nflh cop\, d,,,' Il> I,,,-~ ~rTR\' 

621-64.7 ll-Nilroso-di-n- ro 'lamine 210 440 u/kg NA 0/6 420- 880 NA NA Yes l)l'i., ((lI'l"o]"<'"\;,d,,,TRV 

86-]0-6 n.NitrosodÎphenylamine 210 440 ug/kg NA Û/6 420- 880 28 1571 \'cs ('()I'i: dOl" I~ I!l fl-L . 'r~_v 

87.865 Penttlchlorophcnol 210 2200 ugikg NA 0/6 420- 4400 360 6\ I Yes (,!JH'd"c\nl/2RL nl.\' 
85-01-8 I'helltlnthrenc l800 1800 lIg1kg EPI 1/6 420 - 880 240 7.50 \'cs 
108-95.2 Phenol 210 440 uglkg NA 0/6 420.880 420 1.05 Ye!l \'I'l'!: ,1"0 '0 I') ~L lfl.V 

129.00-0 Pvrcnc 2900 2900 uglk 1:1'\ 1/6 420- 8KU 665 4.36 Yes 
, 

319-84-6 alph<l.ßHC OU45 0,065 ugikg NA 0/4 0_09 - 0.13 6 001 No 
319-85.7 beta-Bile 0045 OOÓS ug/kg N^ 014 Oaf) - U.13 5 Onl No 
]15-86-8 delta-Bile 0,045 0,065 ug/kg, NA 0/4 0.09-0,13 5 0111 No 
58-89.9 [lmma-Blle (Lilldanc) 0045 0065 ug/kg NA 0/4 0.09. UlJ 0.94 ()O7 No 
76-44.8 Hcpl<lchlor 0045 0_065 ugJkg NA 0/4 U.09 - () 13 0.6 011 No 
309-00-2 ^Idrin OO~5 ü.{J6S ug/kg NA 0/4 O,(J') n.D 9.5 0.01 No 
1024-57-3 Ikptachlor epoxide U045 0065 ug/kg N,\ 0/4 OU9.0,jJ 06 Oil No 
959-98.8 EndClsulf,ml 009 0,13 ug/kg NA 014 018 -026 NA NA \les (Jni'. ('(II'r'clilo ", t.". 01 '1K', 

60.57.1 Dieldrin 0_09 IJIJ ug/kg NA 014 0_18- 0_26 285 0_05 No 
72-55-9 4.4'-DD[. b09 0.13 ur/kg N,\ 0/4 018- 026 22 0\16 No 
72-20-8 Endrin OUY 0,13 ugikg NA 0/4 0.18 - 0,26 267 (JUS No -- 
33213.65-9 Endo$ul!'all II 027 039 uglkg NA 014 0.54.0.78 NA NA \'e!l ()"I, ('11/'(' d"o '<. t.,,~ "I T 1\ '. -- 
72.54.8 4,4'-ODO 0.27 0.39 uglkg NA 0/4 054 - 0711 16 OlJ2 No 
]O]!-07-8 Endo$ulf;Jn Sulfa1e 027 039 ug/kg NA 014 0.54 - 0_78 NA NA \'e!'i (,.,,, 1'111'( d""',, hd. "ITRV 

50-29-3 4,4'-DDT 027 0_39 uglkg N,\ 014 054 ~ 0.78 !5R 025 No 
72.43-5 Methoxychlor OA5 0.65 uglkg NA 014 0_9 - I 3 NA NA \'es (J"I' Plf'! ,j"" .', I,... "I' !~'.. 

5103-71-9 alpha-Chlordane 0_09 0_13 uglkg NA 0/4 0.18 -U,26 4:5 (J,03 No 
- 

-- 5103-74-2 amma-Chlordane 0_09 0.13 ugikg NA 014 018.026 45 0.03 No 
- 

8001-35.2 Toxaphene 2.7 3.9 uglkg NA 0/4 5.4.78 NA NA Yes "rot, (1)1" .lu<,..I'c."jIR\ 
53494-70-5 Endr;n Ketone 027 0,39 ~ NA 0/4 0,54 - 0_78 267 1J15 No 

- - - 
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Tetra Tech, Inc. TABLE 8 MARTIN STATE AIRPORT - SEDIMENT cope Table MSA-8 

Minimum Minimum 
Ivlaxill111111 

lvbè\hnlnll 
Locatiooof 

Detenion Range of Dcleclion 
Suecoing 

CAS Numher Chemical Concelltra~ Ul1jl~ Maximum [o'.;jcity SVR COPt FI;lg /\Jditi())lal('ol1<;ilkrJt)o1)s 
Concentration Qualifier Qualifi('r Frequent)' Limit~ 

ticm Com:l;'lltraliotl V"IUL' 

7421.93-4 Endrinaldeh'de 0.27 0.39 u/k , ., 0/4 0.54.078 Vi? UJ5 No 

l, 
630-20-6 ,I, l,~ -I etrac:lllofoellanc "0 uglkg NA 016 6-" A \'es O"k COPl,' J'l~ to, I.,", ~r lR v 

71.55-6 1.1 ,I-Trichloroethane 3 12U ug/kg NA 0/6 6 - 240 31 3.3? 'lies nll'C duo 10 Ii2 RI. ','TRY 

79-34-5 1,1.2,2-Tetrachloroethane 3 120 ug1kg NA 0/6 ó- 240 NA N,\ Yes ()llh('orCd"ol"l,d~rTR\ 

79.00-5 ],1,2-Trìchloroelhane 3 120 ug/kg NA Oi6 6-240 11 .187 \'cs ('r)I'(, d"Cl~ Ii' RL c- TRV 

75-34-3 ],t-Dichloroe!hane 3 12U ltg/kg NA 0/6 6- 240 NA NA Yes OnilUI[,Cd,,"lolnokof-rRV 

75.35.4 l,l-Díçhlofoclhene J 120 uglkg NA 0/6 6.240 NA NA YC.'i O"h (1)1'{'J"o'o bdof'lR\ 
563.58-6 l,l-Dichloropropene 3 120 ug/kg NA U/6 6 -240 NA NA \'es ()"I;('UI'CJ..c("I..olDrrR'-.' 

87.61-6 1.2,3-Trichlorobenzene 3 120 ugikg NA 0/6 6.140 40 3_00 Yes ('Ol'{,d,,~ '0 li~ RL ..TRY 

96.18.4 1,2.3-Tríçhloroprop:me J 120 uglkg NA 0/6 Ó - 240 NA N^ "'e.~ ûllh {'orCJuo'" !;clnfTRV 

120.82-1 1.2,4-TrÎchlorobenl.elle 3 120 ug/kg NA 010 6.240 40 300 Yes tOP{ Juo,,,1/) 11.1 >1'11.'-.' 

95-ó3-6 1.2,4-Trimclhylbenzenc 91 J 14000 J ugikg El'l 2/6 6- 240 NA NA Yes 0,,11 COPCd,,"I" 1.'~flfTR.V 

96-12-8 1,2.Dibromo.3.Chloropropal 3 120 ug/kg NA 0/6 ò- 240 NA N,\ Yes 0,,11 COI'(JlIC10 1."t..DflRY 

106-93-4 1,2-DihrOlnoethalle 7.5 120 ug/kg NA 014- 15 - 240 NA NA Yes ['nl; ('01'( d"Clo 1",1. ~(fRV 

95-50-1 1.2-Dichlolobenzene 3 440 ugikg NA 0110 6 -440 35 1257 Yes COI'C'J'KI" 1,'2 Itl '. 'I It\-' 

107.06-2 1,2-lJichloroclhane 3 120 ugfkg NA 0/6 6.240 NA NA Yes 0,,11 rOf'("lh,~r"I."t..oITRV 

78.87-5 1.2-lJichloromopanc 3 120 lTg/kg NA O/fi 6 - 240 NA NA Yes Unh'('{l!'{' ,h'cl" be!. of fRX 

108.67-8 1.3,5--rrimcth)lbcnzene 27 1 5200 J ug1kg 1::1'1 2/6 6 - 240 NA N^ Yes 0,,1\ corc ,11I0 '" I."~,,illl'" 

541-73-1 J,3-Dichlorobenzene 3 440 ug/kg NI\ 0(10 6.880 NA NA Yes Onh('(l!'Cducrol.,doflR',' 

142-28.9 1.3-Dichloropropilllc 3 ]20 ug/kg NA 0/6 6-240 N^ NA Yes r'nl\ n)I'r'd"~whd.,,fl'RV 

106.46.7 1,4-DichlorobCI17Cne 3 44U ugikg NA Of]O fi.880 110 4,Im Yes n)i'i'(I",I"lilRL .H\\I 
594-20-7 2,2-Díchloropropnnc 3 120 ug/kg NA 0/6 6 -240 N^ NA Yes \!l,1I nl!"C~"c("I"d"fTR'" 

78-93-3 2-BlIlnnonc (MEK) JI,5 2400 ug/kg NA 0/6 73.48\lO NA NA \'cs (),,!o('IIJ'(d,,"whd.ol'l'RV 

95-49-R 2-Chlofotolucne 3 I2U uglkg NA 0/6 6- 240 NA N,' Y('.~ O"h{'(II'CJ"OI'l""l"ITRV 

591.78-6 2-IJcxnnone(MBK) ]!j 1200 ug/kg N,\ 0/6 73.2400 '^ NA Yes 0,,1,' ,'(\j'\' ,,"C [" I"c~ "r'[RV 

106.43.4 4-Cl1lorol(Jlucne J ]20 ug/kg NA 0/6 6.240 NA NA Yes 1),,1- 1'(11'(' ,I,," '" I:l,~ of I RV 

108-10-1 4-~1clhyl-2.l'enlntlonc 31,5 1200 ugikg N,' U/6 73.2400 NA NA Yc_~ O"h{'Oh:d"r,,,I.lGlonRV 
67-64-1 Acctone 7 J 5]0 J ug/kg El'l 316 63-4RO(J N^ NA Yes ll"h ,'OJ'C: ,I,," ,,' I",~ "rTRV 

7H3.2 Benlene 44 J 44 J ugikg El'-l ]/6 6.240 NA NA Ves Onl, ~'(II,("d"ol<1l.á"rTR',' 

108.86<2 llmmob~lucl'C J 120 ug/kg NA 0/6 6.240 NA NA Ye~ Oltl; {Ol'(' d,,< ,,, l,.~ "f-rRY 

74-97.5 llwmochlowrnelhJl1c 3 120 lIg/kg NA 0/6 6.240 NA NA \{'s (Inh P)J'l'ri,," t~ h,~ "rTRV 

75.27-4 Bromodidlloromcthonc 7.5 120 ug/kg NA 0/4 15.240 NA NA Ycs ("d)rOI'Cd,,<lol.1Ù<lJ,'!<.V 

75-25.2 llromotonn 3 120 ug/kg NA 0/6 6- 240 NA N,\ Ye~ (~,I, ('\11'(' dll< to 1.,<~,,('TRV 

7.1-83-9 BHlmomdh:lIlc 3 24U uglkg NA 0/6 6 - 240 '^ NA Yes ()uh ('1 Jl'~' d"o I" I,,,~ "r TIl. \-' 

156.54-2 c-I,2-0ichloroelhcne 6 34000 J ug/kg El'l 3/6 6 - 240 NA NA \'c_~ O"hl.(l)'<::JtJ""I.'d"frRY 

10061-01.5 c.l J-Dkhloroprorene 3 120 ug/kg NA U/6 6.240 NA Ni\ Yl'S lJ"h l'OI'('d"''',I.1<t.."rrRV 

75.15-0 Carhon Disulfide 23 J 65 J uglkg EJ>! 2/6 6 - 24(J N:\ NA Yc.ç O~I~ 1'()I'(' d"" ,,,I,,, ;,( IR\' 

56,23.5 <.:nrbüllT<-\rtlchloride 3 120 ug/kg NA 0/6 6.240 NA NA Yes (J"hC'(,r'('J"ok,I.1,l.n(l11\! 

108-90.7 Chlorobcl1zt.'l1t.' 16 J 1300 J ug/kg 1::1'1 3/6 1) 
- 240 N^ NA Yes 11"1,('()i'{'d""I"I",'I.,,rlRV 

75.00-J Chloroethane 3 24U ug/kg NA Q./6 6.4S0 N.' NA Yes IJnl) I ')1'(' dol" I~ I"j. ni 'IJ(\-' 

67-66-3 Chloroform J 120 ug/kg NA W6 6.240 NA NA Yes P"I, c ('1'(' J~< k. I.'.\. of IRV 
- 

74.87.3 Chloromethnne 3 24ú uglkg N^ UI6 6.480 NA NA YI'S llnl,('()!'{'d"<"'I,<,nrrRV 

!24-48-1 Diòr01nochloromethane 3 120 ug/kg NA 0/6 6,240 NA NA \'cs 11,,11 l'('I'( dolo 'c-b,l of IRV 

74-95-) Dibromomelhane 3 120 ug1kg NA 0/6 6.24U NA NA Yes I \"h ('(Jl'( 
- 

clu"" I,,~ 1.1 '~"I 

75-71-8 Uichloroddluorometh;me J 240 ug/kg NA 0/6 6.480 NA NA 'r'('~ ()nhnIH <1""t"I"",.nllR'.-' 

100-41.4 Ethylbenzene 20 J ]5000 J ug/kg HI 2/6 6 -240 10 15lJOJJi) Yes --- 
98-82-8 Isopropyl benzene (Cumeoe) 220 870 J ug/kg HI 216 6- 24{) NA N^ 'r'e.. ()"I,((li',',!, ; ,,, I,,~ ,,( I ~ '.1 

- 

75.09.2 Methy lene Chloride 38 40 ugikg fMC-2 2/6 6- 240 NA NI\ Yc,ç O,h ( ,,,.~ d 
- - 

",..I",_."j[R'; 
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ietra Tech, Inc. TABLE 8 MARTIN STATE AIRPORT - SEDIMENT core Table MSA-8 

l\,linimulTI Ivlinimull1 
Mu"itllllll1 

Maximum 
Location of 

Detection RangeofOelcctioll 
Screening 

CAS Number Chemical COrlcentra- Units Maxillluill To:-:icity SVR cope ring. Addiliol1ill Considerations 
Concentration Qualifier 

lion 
Qualifier 

Concentration 
rreqllcilcy Limits 

Value 

1634-04.4 Methyl.t.Buty] Ether (MIBE 3 240 ug/kg Ul6 6 - 480 NA NA "cs 0,,(, ('OPC' d~o'o bel; of 'fA-V 

104-51-8 Il,Butylhellzene 1600 J 1600 J ug/kg El'l 116 6-240 NA NA Yes 0,,]. CO!'(" d"o tn I,d "rtl\" 

I03~65-1 n-Propylbenzene 320 J 1700 J ug/kg El'l 216 6 240 NA Nil. Yes O"I,l"OT'( ~"çIDbckoITRV 

99-87-6 p.lsopropyltoluene 1600 J 1600 J Ilg/kg EPI 1/6 6.240 NA NA Yes O"h('(tP{"duCI"bd,ofTl\V 

135-98-8 sec.Bulylbenzene 130 J 940 J ug/kg EPt 2/6 6 - 240 NA NA Ye~ O.I,U)P("duc!e,I:IC\.:nrIRV 

1001-42-5 Styrene 3 120 llg/kg NA 016 6-24U NA NA Yes lM!['(lI'('J\lo",r.d,ufl"KV 

]56.60.5 t-l.2-Dichlorocthene ] 120 ug/kg NA 0/6 6- 240 NA N^ Yes U.I.UlI'Cd"c!<'bdoflR\' 

10061-02-6 t-l,}-Oichloropropene 3 120 lIg/kg N,' 0/6 6.240 NA NA Yes 0,," l'on'~tlOlol~d oftRI;' 

826.6 teft.ßUlylbenzene 3 120 ug/kg N,' 0/6 6- 240 NA NA Yes O"j, ['(we d,," \" L,c~"flRV 

]27-18-4 felrachlomelhene 3300 J 3300 J ug/kg EPI 1/6 6 - 240 57 578':) Ye~ 

I08-S8-} Toluene 29 J 350000 J ug/kg Fl'l 3/fl 6 - 240 N^ NA Yes 0,,1, ('PI't' JHC 10 1.,,\. QflRV 

1)30-20-7 lotal Xylenes 310 J 46UUU J ug/kg El'l 2/4 30- 480 40 1150.00 Yl'S 

9-01-6 rrichluroethene 320 69000 J ug/kg El'l 216 6 - 240 41 1682,93 Yes 

5~69-4 Trich!orofluoromethane 3 120 ug/kg NA 0/6 6 - 240 NA NA Yl'S O"I,Clll'('J"c'"I"d"lTR',' 

08-05-4 Vinyl Acetale ] 120 ug/kg NA 0/6 6 - 240 NA NA Yes /loll {'()P(' dole to locl ~flf{V 

5.01-4 VinvlChloride 9 900 J " Ik EPI 216 6.480 NA NA Yes O"I,{UI'('d"ojül"d~rlRv 

N/A '=" Not Available 
COPC = Chemic<ll of PetentiJI Concern 
SVR = Sc:reening Value Ratio (maximum detected concentralieil/screcning toxicÜy value) 

J = Indicates an estimated value 
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Martin State Airport 

TABLE MSA-9 SUMM.\RY OF ECOLOGICAL COPC IDENTlF!ED 11\ STEP I SrREP.: 
,: 

I lDEr,'TlFlED cope I 
Chemical I SU1:lace Soil I Sediment I Surjace HDter 

Inorganic. I 
T mal Antimon~ , I 

TOlalArsenic I 
Total Bervllìum X , 

Total Cadmium X X , I Total Chrom lum X X 

Total Copper X X- X 

Total Hexavalent Chromium , N\'l )\;"'1 

Total Lead X X , 

Total Mercury X X 

Total Nickel X X 

T QUlI Selenium X \ 

Total Silver X X , 

Total Thallium X , 

Total Zinc X X 

Dissolved Antimony NA NA 
Dissolved Arsenic NA NA 

Dissolved Bervllium NA NA 

Dissolved Cadmium NA NA , 

Dissolved Chromium NA NA 
Dissal ved Copper NA NA X 

Dissolved Hexavalent Chromium NA NA 
Dissolved Lead NA NA , 

Dissoh'ed Mercury NA NA 

Dissolved Niekel NA N!\ 
Dissolved Selenium NA NA 

Dbsolved Silver NA NA , 

Dissolved Thallium NA NA : 

Dissolved Zinc NA NA I X 

PestÜ:idesIPCBIi 

4,4'-DOD NM 
4A'~ODE NM 

4,4'-00T NI\1 

Aldrin NM 

alpha.BHC N~j 
alpha-Chlordane NM 
beta-SHe NM 
delta-SHC NM 
Dieldrin NI\1 

Endosulfan I , , NM 
Endosulfan I! , , NM 
Endosulfan sulfate , , NM 
Endrin NM 
Endrin A tdehydc NM 
Endrin Ketone NM 

gamma-SHe (Lindane) NM 
gamma-Chlordane NM 
Heptachlor N}"j 

HepUlchlor epoxide NM 
Metho:-;vchlor , NM 
Toxaphene , , NI\'l 

S..mll'Olatile organics 

I,l-Biphenyl NM NM 
2A5-Trichloronhenol , , 

2.4.6- Triehlorophenol , , 

2A-Dichloropheno! , , 

2A.Oímethvlphenol , , 

2A-Dinitrophenol , , 

2A.Dinitrotoluene , , NM 
2.6.0initrotoluene , , , 

2-Chloronaphthalene , , 

2-Chlorphenol , , 

2-Chloroethyvinyl ether x NM 

Tabk \tSA,'-! 
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Tetro Tech. Inç 

Martin State Airport 

I lDE!\'TfFlED cope Ii 

Cht'micol I SurFace Soil I ,:}cdimen( I ~urþl('r' Jlalt'r II 

2-Methvln3phthalene 
, 

, I , I , I 
2-Methvlpheno! , X 

, 

2-Ni[roanilll1e , , , I 
2-Nilrophenol , I 
3.3-Dichlorobenzidine , , , I 3.4-MethvlpllCnol Nlvl NM , 

3-Nilroanijine , , , 

4.6-Dlnitro-2-methvlphenol , , , 

4-BromofJhenyl ohen"l ether , , , 

4-Ch!oro- 3 -mcth vlphenol , ,. , 

~-Chloroonilin<, , 

4.Chlorphem'l phenyl ether , , , 

4-t\1ethylphennl , NM 
~.Nitro[lniline x , , 

4-Nitrophenol X , 

Acenuphthene X x 

Acenaphthvlem: , , 

Ac~tophenone N!\1 W.l , 

Acrolein , , N1\l. 
Acrvlonitrile , , NM 
Anthracene X , , 

Atrazinc NM NM , 

Benzol Illanlhrncene X X 

Benzo(a)pvrene X X , 

Bcnzo(hìtluoranlhcnc X , 

Benzo(g,hJ)perylene X X , 

Benzo(k)!1uoranlhene X X , 

Bist:! chloroethoxyimethane x x , 

Bi s(2 -eh 1 oroisopropy! )ether , , 

Bisí2-chlorcthyl )elncr , , 

B LS(2 -ethy Ihex y Ilphthalate , X 

Butyl benzyl phthalate x , , 

Capro!act:J.m NM NM , 

Carbazole x , , 

Chryseoe X X , 

Dibenz(a_n)anlhracene X x , 

Dibenzofuran x 

Diethyl phthalate x , 

Dimethyl phthalate , , 

Di-n-butvl-phthalate , 

Di.Il-(]ctvl phthalate x , 

Fluoranthene X X 

Fluorene X , 

Hexachlorobcnzene x , 

Hexachlorobullldiene , x 

Hexachlorocy!copel11adiene , 

Hexachloroethane x x 

Indeno( 1.2.3-cd )pyrene X X , 

lsophrone x , 

Napthalene , X 

Nitrobenzene , 

n-Nitrosodiphenylamioe , 

ll~ Njtroso~di-n~propylam inc , , , 

Pentachlorophenol , x 

Phenanthrene X X 

Phenol , , 

Pyrene X X , 

Volalii!' Orgonic,f 

I, I. J .2.1etrachloroethane x 

I,! .1- Trichloroethane , 

1.1,2.2- Tetrachloroethaoe x 

1,1.2-Trichloroethane , 

1.1- Dichloroethane x 

I.!-Dichloroethene x , 

I.I-Dichloropropene , x 

LÜ'kl\.IS..\-'Ì 
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Tetra Tech. 1m;; 

Mnrtin State Airport 

I IDENTIFIED cope I 

CJumiCllI Surface Soil Sedlml'nl SUrfllCI' Haler 

II." \-Trichlorobenzl'Ile , 

1_~.3-Trichioroprop3ne , , , 

i _~A- T richloro\1enzene , , 
I 
I 

1.2.4:rnmeÜlylbcnzenc , , , I 
1.2-Dihronw- J~ch!oroprop::l.Ile , , , 

1.2- Díbromomc:thane , 

1.2-Díchlorohenzene x , 

l2-0ich!oroelhane , 

1.2-Dichloroprop::me , 

I,J.-"-lrimethylbenzem: , , , I l.3-Dich!orobenzene , , 

1.3-Dichlorprop::me , , , 

lA-Dichlorobenzene , , 

2.2-Dic-h!oropropane , , 

2-Chloroto!uene- , , , 

2-Blltanonc: , , 

2-Hc:xanone , , 

4-Chlorotoluellc x , , 

4-Methvl-2-flClllllrlOlll." , 

Acetone , , 

Bellzene , 

Bmffiobenzene , , , 

I-lromochlorometham: , 

[3romodichlorometh:me :\ NM 

Bromoform(T ribromomethane i x 

Bromomethane (mcth.,.! bromide x , . 

Carondisultìde x , 

Carbon telrachloride x 

Chlnrobenzellc x 

Chloroelnane , , , 

Chlomfonn , 

Chlowmethane (methyl chloride) , x 

cis.l.2.Dichloroelhe-ne X , 

cis-l J-Oichloropmpene x 

Cumeme (lsoPTOPvlbenzene) x , \ 

Dibromochloromethane x , 

lììbromome!hane , x 

Oich lorodi!l uorom ~thane x , 

Etnvlbem.ene X 

Methylene Chloride x 

Methyl-lert-butvl ether (MTBE) x x , 

m&p x~.;jenes NM NM , 

n-Butylbenzene x x x 

n-Propylbenzene x x x 

p.lsopropyltoJuene (c~'mene.l x :\ ., 

oxylencs NM NM x 

Ser.:-hutybenzcne , , , 

Styrene x x 

Tetrachloroethene X 

tert-Bulvlbenzene :\ x , 

Toluene x 

trans- 1.2-Dichloroethene x 

1rans-l.3~Oir.:hloroprooene x 

Trichloroethene X X 

Trichlorofluoromethane X x 

Vinyl acetate x x , 

Vinyl chloride x 

Xylene. total X 

x-core 
x - only cope because In the reponing unit is > screening V3JuC (SV) or no SV exists. 

NM - Not Measured 

NA . Not Applicable 

Tar.)L'MS..\-" 
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Tetra Tech. Ine. Table MSA-I 0 

TABLE ]0 B10ACCUMULATION FACTORS FOR THE STEP 2 TERRESTRlAL FOOD 
WEB 

COPC Invertebrate Plant Sma(l Mammal Bioaccumulauon Facwrs i 
Bioaccumulation Bioconcentration (dw) I 

Factors (dw) Factors (dw) 
OmnÎvores Herbivores Ins:ctiv~res I Cadmium 40.7 3.250 OA6:2 OA48 1.01 i 

Chromium 3.16 0.084 0.349 0.309 0.333 I 

Copper 1.53 0.625 0.554 1.:290 1.11 ì 
I 

Lead 1,52 OA68 0.286 0.18ì 0..339 

Mercury 20,6 5.000 0.130 0.]92 0.192 

Nìckel 4,ì3 IAII 0.589 0.898 0.578 

Selenium 1.34 3.012 1.263 1.18ì 1.18ì 

Silver 15.3 0.03ì 0.810 O.OOì 0.501 

Zinc 12.9 1.8:20 2.ì82 2.317 2.901 

Endosullàn I 6 0.3436 1 1 1 

Endosultàn 1I 6 0.3131 1 I I 

Toxaphene 6 0,]217 1 I 1 

4-Bromophenyl phenyl ether I 0.05ì8 ] I I 

4-Chlorphenyl phenyl etber ] 0.1697 1 1 I 

Acenaphthene 0.3 0.2564 1 I 1 

Acenaphthylene 0.22 0.]653 1 I I 

Anthracene 0.32 0.1051 1 I I 

Benzo( a )anthracene OA8 0.0222 1 1 1 

Benzo(a)pyrene 1.09 0.0135 I 1 I 

Benzo(b )fluorantbene 1.35 0.01ì4 1 I I 

Benzo(g,h,I)perylene OA5 0.0061 I I 1 

Benzo(k)f1uoranthene 1.21 0.01 ]2 I I I 

Chrysene 0.73 0.0289 1 1 I 

Dibenz( a.h )anthracene 0.75 0.0068 I 1 1 

Fluoramhene 0.37 0.061ì I 1 1 

Fluorene 0.20 0.1790 1 1 1 

Hexachlorobenzene 1.69 0.0367 1 1 I 

Hexachlorobutadiene I 0.0705 I I I 

Hexachlorocylcopentadiene I 0.046ì I 1 I 

Hexachloroethane I 0.2399 I 1 I 

Indeno( l.2,3-cd)pyrene 0.93 0.0061 I 1 1 

Pentachlorophenol 8 0.0492 I I ] 

Phenanthrene 0.33 0,1154 1 I I 

Pyrenc 1.1 0.0687 1 1 1 

I ,2A- Trichlorobenzene 0.56 0.2186 I 1 1 

J .1-Dichlorobenzene 1 0.54ì5 I 1 1 

1.3-Dìchlorobenzene I 0,3673 I I I 

J A-Dichlorobenzene I 0.5055 ] I 1 

Note: When no BAF data were available, detault value == 1.0. 
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Tetra Tech, Inc. Table MSA-II 

TABLE 11 BIOACCUMULA TION FACTORS FOR THE STEP 2 AQUATIC FOOD WEB 

core Aquatic Invertebrate Plant Fish Bíoconcentratíon Fish Sioaccumulation I 
Bioaccumulation Bîoconcentratíon F actors from Surface Factors from I 

Faetors (dw) Faetors (dw) Water (dw) Sediment (dw) i 

Total Cadmium 3.07 3.25 36~8 0.16 I 
I 

Dissolved Cadmium 3.07 3.15 3628 0.16 I 
Total Chromium 0.19 0.084 76 0.04 

, 

Total Copper 7.96 0.625 2840 0.10 

Dissolved Copper 7.96 0.625 2840 0.10 

Total Lead 0.33 OA68 640 0.07 I 
Dissolved Lead 0.33 OA68 640 0.ü7 

Total Mercury 2.87 5 44672 4.58 
Total Nickel 0.21 IAII 312 I 

Total Selenium I 3.012 516 I 

Total Silver 0.18 0.037 112 I 

Dissolved Silver 0.18 0.037 112 I 

Total Zinc 4.76 1.820 2556 I 

Dissolved Zinc 4.76 1.820 2556 I 

Endosulfan I 1 0.3436 1960 11.3 

Endosulfan II 1 0.3131 10469 11.3 

Methoxychlor I 0.1447 59803 11.3 
Toxaphene I 0.1217 220814 11.3 

4-Bromophenyl phenyl ether I 0.0578 45145 1 

4-Chlorophenyl phenyl ether I 0.1697 41226 I 

Acenaphthenc 2.04 0.2564 1875 I 

Acenapthylene 2.04 0.1653 3619 I 

Anthracene 0.27 0.1051 3900 I 

Benzo(a)anthracene IAO 0.0222 15924 1 

Benzo(b)f1uoranthene 0.16 0.0174 24128 I 

Benzo(g,h,i)perylene 0.30 0.0061 28446 I 

Bcnzo(k)f1uoranthene OA2 0.0112 24128 I 

Chrysene 0.34 0.0289 15924 1 

Dibenz( a.h)anthracene 0.27 0.0068 28446 1 

Fluoranthene 0.31 0.0617 5537 I 

Fluorene 1.l3 0.1790 9936 1 

Hexachlorobenzene 0.86 0.0367 9833 0.94 
Hexachlorobutadiene 0.61 0.0705 7680 0.38 
Hexachlorocyclopentadiene I 0.0467 3631 I 

Hexachloroethane I 0.2399 702 I 

Indeno( I ,2,3 -cd)pyrene 0.36 0.0061 28446 I 

Pentachlorophenol 1 0.0492 1588 1 

Phenanthrene 0.65 0.1154 39780 I 

Pyrene 0.80 0.0687 7286 I 

1,1,1,2-Tetrachloroethane 1 1.1691 194 I 

J, J ,2,2- Tetrachloroethane I 1.7899 '0 1 J" 
1,2,4- Trichlorobenzene 0.48 0.2186 902 0.07 

l,2-Dichlotobcnzene 1 0.5475 380 0.09 

I,3-Dichlorobenzene I 0.3673 286 0.09 
1,4-Dichlorobenzene I 0.5044 256 0.09 
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Tetra Tech, Inc. _____I~b~_1vl;;.Ô:l~ 

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

RECEPTORS OF CONCERN 

- 

Receptor 

Exposure Short-Tailed Whîte-Footed 
Factor American Robin Morning Do\'c Red-Tailed Hawk Meadow Vole Shrew Mouse Red Fo, 

Body Weight 
.0300 0.0141 3.17 

(kg) 0.0635 0.0133 
0.1050 (Tomlinson 0.9570 (Silva and (Silva and (Silva and 

(USEPA 1993) (USEPA 1993) 
et a!. 1994) (USEPA 1993) Downing 1995) Downing 1995) DO\....níng 1c)95) 

Food Ingestion 
0.0074 

Rate (kg/day - 
0.0179 0.0395 0.0007 0.1476 

(Levey and 0.0031 0.0019 
dry) 

Karasov 1989) (allometric (Sample and Suter (USEPA 1993) (USEPA 1993) (Sample and Suter (Sample <Iud Suter 
equation) 1994) t994) 1994) 

Water Ingestion 0.0129 0.0175 0.0680 0.0092 0.4115 
Rate (allometric (allometric (allometric 

0.0133 0.0048 (Sample and Suler (USEPA 1993) (USEPA 1993) (allometric 
(L1day) equation) equation) equation) 1994) equation) 

Soil Ingestion 0.0127 0.021 0 0.000252 0.00082 0.0001184 0.0124 

Rate (allometric (allometric (allometric (allometric (allometric (allometric (nllomelric 
(kg/day - dry) equation) equation) equation) equation) equation) equation) cqllation) 

--.- -.. - - 
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Tetra Tech, fnc. TaQje M1>,^,.J2 

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 
(Silva and Downing (Bell rose 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 1 993a) (allometric equation) 

Water Ingestion Rate 0.6092 0.0850 0.0211 0.1090 
(Llday) (allometric equation) (allometric equation) (allometric equation) (allometric equation) 

. 

0.0007038 0.000 ... Sediment Ingestion 0.0204 0.000 
Rate (kg/day - dry) (allometric equation) (allometric equation) (allometric equation) (allometric equation) 

. . 
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Tetra Tech, Inc. Table \tS.-\-L~ 

~ 

II Whit~ 

IR'd ru, 

! 
American Red~Tailf'd Fooced 

Raccoon] "albm.! 

G<<>'81",1 
core OO\'e Robin Hawk Vole Shn"" ;\louse h.jn~fi..h{'r Heron 

. 

I:\ORGA.\ICS i 
I 

Cadmium 1.45 !.45 1.45 1.63 2.06 1.95 (},q.. O~~ U~ l-t~ 1.4.~ 

Chromiun\ 1 I I 5.55 
- 

6.64 1.78 NA NA N.\ 1\.-\ 

Copper 47 47 47 71.4 90.1 85.5- 8.2~ i4q ~7 ,- .f::- 

Lead J.U 3.85 3.85 13.:-> 17.1 16.2 4.3':- }.q~ Ll:. 3.85 .'~::- 

Mercur,. 0.45 üA" 0.49 12.1 15.2 145 0.7 0.64 0.026 n02tl (102t, 

Nickel 77,4 ìì.4 77.4 67.6 854 RI 31.3 11-:5 77.4 77.4 -:--, 

Selenium 044 04.4- 0.44 0.34 0.43 0.41 OJl 0.1 O.4~ I.to: i u: 
Silver 7 7 153 19.3 1&.3 4.9! 4.46 35.6 3:'.6 i 3':;.t, 

Zinc !4-.5 14.5 14,5 2ì1 J41 324 147 13.3 145 145 I 14.5 

PESTICIDES 

EnJosulfan l II) 10 10 2.54 J...< 3.04 1.2:'i 1.14 III jO 10 

Endosulfan II 10 Iü 10 2.54 3.1 3.04 1.25 1.14 10 10 10 

Methoxychlor NA NA NA NA NA NA NA 1.97 355 3:':' 3::i::i 

Toxaphene 1 I 1 13.5 17.[ 162 433 3.'M 1 1 I 

SE;\lI\'OLATILES 
4-Bronmphcnyl- 

rhenylt:ther .- .- .- - -- .- .- _. .. .- .. 
4~ChluJOphenyl- 

phcnylether .- n -- -- -. -- .. .- .- .- .- 
Acenaphthcne 7J 7.1 7.1 320 404 384 103 93.3 7.1 7.1 i.1 
Acenaphthylene 7.1 7.1 1.1 320 404 311.4 103 NA NA NA NA 

Anthracene 7.1 7.1 71 915 1155 10% 293 261 71 7.1 71 

Bwzora)anthraCCllc 7.1 7.1 7.1 1.83 2.31 2.19 0.59 05:; 7.1 7,1 7.1 

Benzo{a}pyrene 1.1 7.l 1.1 1.83 2.31 2,19 0,59 NA NA NA NA 
Benzo( b )iluomlllhene 7.1 7.1 11 1.83 lJI 2.1Q 0.59 0.53 71 7.1 7.1 

Oenzo(g.h.l lpcrytenc i.1 7.1 71 1.83 2.3l 2.19 0.59 0.53 71 7.! 7.1 

Benzo(k)tluoranthene 7.1 7.1 7.1 1.83 2.31 2,19 0.59 0.53 7.1 7.1 71 
Chrysene 7.1 7.1 7.1 1.83 2.31 2,\9 0,59 0.53 7.1 7.1 7.1 

Dî benzol 3.h lanthraceoe 7.1 7.1 7.1 1.83 2.31 2.l9 0.5'l 0.53 7! 7.1 71 

Fluornnthene 7.1 7.1 71 457 5i7 548 147 m 71 7.1 71 
Fluorene 7.1 71 Î.l 457 577 54& 147 1-- Î.I i.l 7.1 '.' 
Hcxachlorobenzene NA NA NA NA NA NA NA 1.37 O.ll 0.11 0.1 ! 

f-Jex<lchlorobutadîene 3.39 339 3.39 3.38 4.27 4.05 1.08 0.99 3.39 3.3Q 3.39 

Hex achlorocycl opernadi en 

, NA NA NA NA NA NA NA 20 .. .. .. 
Hexacllioroethanc NA NA 68.6 ìl3 203 -"4.2 49.3 .- .- .- 
lndeno( 1.2.3~cd)pyrene 71 7.1 71 un 2.31 2.19 O.)q 0.53 7.1 7.1 7.1 

Pentachlorophenol 4.26 4.26 4.26 8.46 10.7 lO.l 2.71 2.46 4.26 4.26 4.26 
Phenantllrem: 7.1 7.1 7.J 457 577 548 147 NA NA NA NA 

,. pyrene 7.1 7.1 7.1 1.83 2.31 2.19 0.59 0.53 7.1 71 71 

.ULAnLLS 
I.J .l.2~Tetrachloroethanc -- .. n 

.. -- .. NA 3ï.4 NA NA NA 

1.1.2.2~Telrachloroethane -- -- .- -- -- .- NA 37.4 N:\ NA NA 

1.2.4~ T richlorbenzcnc 32.2 32.2 3"'.2 89.6 lJ3 107 28.7 26,! 32.2 32.1 32.2 
J 2-Dichlorobenzene 32.2 32.2 32.2- 145 183 174 46.4 123 .<0 32.1 32.2 "'~.- 
! ,3-Dichlorobenzene 32.2 32.2 32.1 145 183 174 46.4 42.2 32.2 32.2 32.2 

l.4~Dichlorobenl.ene 32.2 32.2 32.2 423 'iJ4 506 135 4::.2 '<0 '<0 32.2 J_ .~...- 

TABLE 13 LIST or NOAEL TOXICITY REFERENCE VALUES (TRVSI 

FOR liSE IN rOOD. WEB MODELING 
(us in" Estimated Wildli!t- NO-\EL IOH!.ih:2.-bw!da\jl 

NA~f',jOIApp1icabje 
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Tetra Tech. Inc. Table \!SA-14 

- - - 

\\fhite~ 

RedfJRmoon 
I 

American Red.Tailed FOOfed Great Blue I 

core 00\'1' Robin Hawk Voh' Shreu Mouse \1:1IlllJ"d Kingfisher Hemn I 
I 

J~ORGA:\'fCS 

Cadmium 2(l 7.38 20 16.3 20.6 19.:" 4.7 4.2i '0 ~O i 2u 

Chromium , ; ; 27.7 35 "7 8.89 NA NA NA I NA ..'..'.- 

Copper 61.7 61.7 61.7 95.2 120 ] J4 10.7 9.7 61.'7 (,1.:- I 61,7 

Lead 1U 19.3 11.3 13:' 17J 162 43.3 39,4 JI.3' I Q..~ I 19.3 

Mercury 0.9 09 09 60A 76.2 0.32 3.52 3.2 , 0.078 o.on I 0.07:-; 

Nickel 107 107 107 135 171 162 78.3 71.2 107 107 10'7 

Selenium 1.5 15 1.5 0.56 0.7 0.6ï O.IR G.lf> O.S " ., 

Silver 3:' i5 3; 76.6 96.7 9l.7 24.5 " - 17S 178 178 -.-' 
Zinc 131 131 131 541 683 648 73.3 66.6 131 J}1 131 

PESTICIDES 

Endosulflllll 50 50 50 t2,7 16 15.2 6.26 5 - 50 50 50 

EmJosulfan 11 50 50 50 12.7 16 15.2 6.26 5.7 50 50 50 

Methoxychlor 1775 17i5 J775 13.5 n,j 16.2 4.33 3.94 177~ 1775 177:- 

rroxap-hene 5 ; ; 67.6 85.4 81 21.7 19.7 ; 5 5 

SEMIVOLATILES 
4-Bromopheoyl- 

phenylether -- -- -- -- -- -- -- -- -- -- -- 
4.Chlorophenyl- 

phcnylcther - -- -- -- - -- -- -- -- -- -- 
Acenaphthene 35.5 35.; 35.5 640 808 767 205 187 3;.5 35.5 35.5 

Acenaphthylene 35.5 35.5 35.5 640 808 767 205 NA NA NA NA 

Anthracene 355 35.5 355 4575 5774 5479 1466 l333 35.5 35':- 35.5 

Benzo(a)anthracene 35.5 35.5 35.5 9.15 11.5 11 ,93 2.67 355 35.5 35.5 
Benzo~' a)pyn:ne 35.5 35.5 35.5 9-15 11.5 11 2.93 2.67 3'd 35.5 35.5 

Benzo(b )t1uoranthcne 35.5 35.5 355 9.15 11.5 11 2.93 2.67 35':- 35.5 35.5 

BeolO(g,h.l)perylene 35.5 35.5 35.5 9.t5 11.5 11 2.93 2.67 35.5 35.5 35.5 

Benzo(k)flllorallth~nt: 35.5 35.5 35.5 9.15 1l.5 11 2.93 2.67 35.5 3:-.5 35.5 

Chrysene 35.5 35.5 355 9.15 11.5 11 2.93 2.67 355 35.5 35.5 
Dihenz.o( a,h lanthracene 35.5 355 35.5 9.15 11.5 11 293 267 35.5 355 35.5 

FILlOranthene 35,5 35.5 355 9.15 11.5 2740 2.93 666 35.5 35.5 35.5 

Fluorene 35.5 35.5 35.5 9,15 11.5 2740 2.93 666 35.5 3:1.5 35.5 

Hexachlorobenzeoe NA NA NA NA NA NA NA 13.7 0.57 057 0.57 

Hexachlorobutadiene 17 17 17 33.8 42.7 40.5 108 9.85 lì 17 17 

Hex ach lorocyclopentadie 

, NA NA NA NA NA NA NA 100 -- -- -- 
Hexachloroethane -- -- 846 1067 1013 271 246 -- -- -- 
lndcno{ 1 ,2,3~cd)pyrene 35.5 35.5 35.5 9.J5 11.5 II 2.93 2.67 35.5 35.5 35.5 
Pentachlorophenol 8.51 8.52 g,52 42.3 53.4 50.6 13.5 12.3 8.52 8.52 8.52 

Phenanthrene 35.5 35.5 35.5 2287 2887 2740 733 NA NA NA NA 
Pyrene 35.5 35.5 35.5 9,15 11.5 II 2.93 2.67 35.5 35.5 35.5 

1.1.1.2~T etrachloroethane -- -- -- -- - -- 
187 NA NA NA 

1.1.2.2- T eo-achloroethane -- - - -- -- -- -- 
187 NA NA NA 

1.2.4.Trichlorbenzene 161 161 161 179 226 215 57.4 52.5 161 161 161 

1.2~Dichlorobert7.ene 161 161 161 725 915 868 232 211 16] 161 16J 

1.3.Dichlorobenzene 161 161 161 7/5 915 915 232 211 1(,] 161 161 

I A-Dichlorobenzeoe 161 161 161 846 1067 1068 271 246 161 161 161 

TABLE 14 LIST OF LOAEL TOXICITY REFERENCE VALlJES (TRVsí 
FOR USE IN FOOD-WEB MODELING 

Wsinz ESLimaled WildlilC LO:\Elfmg/K!r.hw:'dnsJI 

NA"-Ncl-'\pplicaulc 
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Tetra Tech, inc. Tablt: 1\15:\.15 

TABLE 15 STEP 2 ECOLOGICAL QUOTIENTS SOIL INVERTEBRATES FOR cores."\1 
MARTIN STATE AIRPORT. MARYLAND 

Surface-Soìl Toxid~ Etðlo!!irs.! 

cope Maximum Referencp Yalut' Quotì{'ntfEQmO\l 

Inorgan;cJ (mg/klf) 

AntJrnow. 12.5 None '.\ 
Beryllium ::'Î Non.;- \:A. 

Cadmium 13 ::'0 06.:' 

Chromium 480 0" UOO 

opper 490 50 III 
Hexava]ent Cnromium 5 None r\;..\ 

Lead 3::'0 500 0.64 

MercuT) 072 01 
ickel 89 200 OAol5 

Selenium 5.7 70 01 

Silver 2.1 None 1\..\ 

hallium 25 None 'A 
'.inc 600 200 3 

Pesficide.f (uglkg) 

EndosuJfan] 008 None XA 
Endosulfan II 0.24 None N,.\ 

EndnsuJfansu]fate 0.24 None NA 

oxaphene 2.4 None NA 

Semh'oltltile or{{anics (uglkgj 

2.4.5- T richlorophenol 270 9000 0.G3 
'J ,4.6-Trichlorophenol 270 ]0000 0.0:':7 

A--Dichlorophenol no None NA 
,4-Dimethylphenol 270 None NA 

lA-Dinitrophenol U50 None NA 

2.4.Dinitrotoluene 270 None NA 
,6-Dinitrotoluene 270 None NA 

2-ChJoronaphthalene 270 None NA 

2-Chloropnenol 270 None NA 
2-Chloroethvlvinvl ether 6.5 None :\A 
'J.Methylnaphthalene 270 NOIll;' NA 

.McthyJpheno] (o~CresoJ) 270 None NA 

}-Nitmaniline 1350 None NA 

J.3'--Dichlorobcllzidioe 270 None NA 
3.NmoaniJine 1350 None NA 

.6- Dinitro~ 2 ~methyphel101 1350 None NA 

.Bromophenyl phenyl ether 270 None NA 
-Chloro.]-mcthylphenol 550 None NA 
-Chlorphenyl phenyl ether 270 None N,'\ 

.Methylphenol (p.CresoD 270 None NA 

-Nitroaniline 1350 Nom: I'\A 

-Nitrophenol 1350 7000 0.193 

Aeenaphlhene 920 None NA 
Acenaphthylene 270 None NA 
Acrolein 130 None NA 

Acrylonitrile llO NOlle NA 

Anthracene 9100 None NA 
Ben:lO(aJanthracene 31000 None NA 
Benzo(a)pyrenc 25000 None NA 
Benzo{b )fluoranthene 22000 None NA 
Benw{g,h,l)pcrylenc 13000 None NA 
Benzo(k)t1uoranthene 20000 None NA 
b is! 2 .Chlorcethoxy lmcthane :no None NA 
b is( 2 -Chloroisopropyl )ether 270 None 1\'A 

bis(2- Chloroethy I )elhcr 270 None NA 
Bìs(2-ethy]hexyl) phthalate 13000 None NA 
Benzyl butyl phthalate :!70 None NA 
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Tetra Tech. Illc. Table ~1SA.lS 

Surface Soil Toxicìt:r [cological 

cope !\'Il.loxìmun\ Rl'fl'rencl'Valll1' QuotÎ~nt (EQ",s.1 

Carbazole 8000 None :"\A 

Chrysene 31000 1'<on(' !\A 

Dibcl1z( a.11 'Ianthracl'ne 410(1 Ò\Ìonc !\A 
Dibcnzofuran 270 None :\..t 

Di.o-oc!v! phthalate '270 !\:one :\A 

Filloranihene 64000 None :\..\ 

Fluorene 760 300\)(! 00:::; 

ffexachlorobutadiene 270 None !\A 
Hexachloroethane 270 None :\.-\ 

lndeno( 1,2.3.cd)pvrene 13000 None 'A 
lsophorone 270 None :\A 
Naphthalene 270 None :\A 
N.Niuoso-di.n propvl:ìmine 270 None :'A 
Pentachlorophennl 1350 6000 0.225 

Phenanthrene 25000 None !\A 
Phenol 270 30000 0.009 

Pyrene 45000 None !\A 

Volatile Organics fug/kg} 

I.] .Dichloroethene 6.5 None NA 
1 .l-Dichloropropene 65 None NA 
1.2_3~ Trichloropropane 6.5 None I'\A 

1.2A-Trichlorobcnzene 270 20000 00135 
] ,2.4-Trimethvlbt:nzene 6.5 None ~A 
1,2-Dibromo-3-chloropropane 65 None !"\A 

] .2-Dichlorobenzene 270 None NA 

1.35- Trimethylbenzel1e 6..5 None NA 
1 J-Dichlombenzene 27() None NA 
1_3-Díchloroprop,me 6.5 None 1\:\ 

l.4.Dichlorobenzene 270 "'0000 00135 
') .2.0ich!oropropane 65 None NA 
2 Chlorotoluenc 6,5 None !'I:A 

?-Btllanone (MEK) )30 None NA 

"'-Hexanone (MBK) 65 None NA 

-Chlorololucne 65 None NA 
Acetone 240 None NA 

Bromobenzene 6.5 None NA 

Bromomethane (methyl bromide l3 Nom; ì\iA 

arbon disulfiùe 6.5 None NA 

Chloroethane l3 None NA 

Chloromethane 64 None NA 

cis.I.2-0ichloroelhene 400 None l'\A 

Dihromochloromethane 6.5 None NA 

Dibromomethane 6.5 None NA 
Diehlorodjfluorometl1ane )3 None NA 
Isopropylbenzelle (Cumenel 6.5 None NA 
methyl-tert-butvl ether (MTBE) )3 Nom:' NA 

n-Butvlbcnlene 6.5 None NA 
n-Propylbcnzene 6.5 None N,.\ 
p-lsopropyltolucne 6., None NA 
Sec-butylbenzenc 65 None NA 
tert-Butylbenzcne 6.5 None NA 

richloroethene 6500 NOlle NA 

'richlorotluoromcthane 6.5 None 1\'A 

Vinylacetale 6, None NA 

Toxîcit)i Reference Values from Efroymson et al. 1997b 

.. Value lor 1,2.Dìchlorohcnzcnc used for I)-Dichlorobenzene 
N/A = Not Available 
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Terra Tech. Inc. l;1ok M$.A-lt> 

TABLE 16 STEP" ECOLOGICAL QUOTIENTS TERRESTRIAL PLAl'TS FOR COPC, A 1 

MARTIN STATE AIRPORT. MARYLAND 

Surface Soil Toxici~ Erologiuil 

cope 1\-laximum Referl'nceYalue Quotient fEQ",~,) 

InQrga1lic~ (mglkg) 

Anttmony ]';;. 2.5 

'" 10 C' Beryllium .' :.-, 

adnlium I' 4 .' 

Chrömium 4HO 1 480-1) 

Copper 49C' 100 4_~ 

Hexavalent Chromium 5 None NA 

Lead 310 50 6.4 

~krCUr\ D_Î2 0.3 1,4 

Nickel 89 30 3.11 

Selenium 5_7 J ~.l 
Silver 21 2 :\A 
Thallium 25 1 ]\'A 

-inc 600 50 11 

Peslicidi!s (uglkg) 

Endosulfan I 0_08 None ~A 

Endosulfan Il 0.24 None NA 
Endosulfan sulfate 0.24 None ~A 
'oxaphene 24 None NA 

Semivolatile organics (Ulflkg) 

2.4.5- Trichloropheno! 270 4000 U,0675 

., .4þ- Trichlorophenol 270 None 1\..\ 

"J.4-0ichlorophenol 270 None NA 
" .4-0imethylphenol 270 None NA 
2.4-DinitrophenDl 1350 20000 0067::> 

2.4-0initrotoluene 270 None NA 
" ,6.Dinitrotoluene 270 None NA 
2.Chloronaphlhalene 270 None NA 
2.Chlorophenol 270 None NA 
2.Chloroeth~'lvinyl ether 6_5 None NA 

-Methylnuphthalene 270 None NA 
J-Mclhy!phenol (o.Cresol) :270 None NA 

2.Nitroaniline l350 None NA 

3.3'. Dichlorobenzidine :no Nom~ NA 

3.Nitroaniline lJ50 None NA 

.6- Dinitro~ 2 -methyphenol 1350 None N..\ 
-Bromophenyl phenyl ether 270 None NA 

-Chloro~ 3~mcthyl plleno I 550 None NA 

-Chlorphenyl phenyl ether 270 None NA 
-Methylphenol (p.Cresol) 170 None NA 

-Nitroaniline 1350 None NA 
-Nitrophcnol 1350 None NA 

Acenaphthene 920 20000 0046 
Acenaphthylene 270 None NA 

Acroletn 130 None NA 

Acrylonitrile 130 Nune NA 

Anthracene 9100 None NA 
Benzo(a)anthracene 31UUO None NA 
Benzo(a)pyrcnc 25000 None N,\ 
Benzo(b )t1uoranthenc 22000 None NA 
Benzo(g.h,l)perylene 13000 Nom: NA 
Benzo(k)ftuofailthene 20000 None NA 
b ìs( 2.Chloroethoxy )methane 270 None NA 
bís( 2.Chloroisopropyl )ether :nO None NA 
bis(2 .Chloroetnv I )ether 270 None NA 
~S(2.ethYlheXy"l) phthalate l3000 None NA 
Benzyl butyl pnthalate 270 NOrlc NA 
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Tetra Tech. Jnc. Tnble \tS.\.ID 

Surface Soil lOlici~' [colo~ical 

core .'\1axÎmuOi RefC'rentt Value Quotient ([Qm~>) 

arbulOle soon None '\A 

hn'senc 31001j Non.:' ~A 
[)ìbenz(a.h )::Jnthr3cenc 4100 None :\A 

Dihenzofunm 270 I\one '\A 
Di.n-octyl phthalate no ì\:on'Ò '\.-\ 

Fluoranthene 64000 None '\:A 

Fluorene 760 None N.-\ 

Hexachlorobutadìene '270 None '\:A 

Hexachloroethane 270 None ,\,\ 
Indeno( 1.'2.3-cdlpyren(; ]3000 Non1;' :'0.-\ 

lsophorone 270 None ....A 

Naphthalene 270 None :\A 
N-Nitroso-di-n-propvlamine 270 None :'\.\ 

Pentachlorophenol 1350 3000 0..).:' 

Phenanthrene 25000 None :'IiA 

Phenol 270 70000 Otl04 

Pyrcne 45000 None :';A 

Volatile Organics (ug/kgj 

1.].Oieh!oroethene 6.5 None !'OA 

1.1-Dichloropropene 65 None f','.-\ 

1.2,3. T richloropropane 65 None :\A 

l.2.4- T richlorobenzene 270 None 1'\..\ 

1.2A-T rimethylbenzene 65 None NA 

1.2-Dibromo- ).chloropropane 6.5 None NA 

1.'2-Dichlorooenzene 170 None -"'A 

13.5- T rimelhvlbenzene ó5 None NA 

l.3-Dichlorobenzene 270 None NA 

1.3-Dichloropropane 6.5 None ~.--\ 

1_4-0ichlorobenzene 270 None NA 

",2-Dichloropropane 65 None NA 

2-Chloro!Olucm: 65 None NA 

1-Butanone (MEK) 130 None r.;A 

2-Hexanone (MBK) 6, None l'\A 

-Chlorotoluene 65 None NA 

Acetone 240 None NA 

Bromobenzcne 65 None NA 

Bromomethane Imethvl bromide r; None NA 

arbon disulfide 6.5 Nonè i\òA 

Chlorocthane !3 None NA 

hloromethane 64 None NA 

cis-l.2~Dichloroethel1e 400 None NA 

Oibromochloromethanc 6.5 None NA 

Dibromomethane 65 None NA 

Dichlorodifluoromethane 13 None NA 
Isopropyl benzene (Cumene) 65 None NA 
methvl-ten.butyl ether (MTBE) 13 None NA 
n-l3utylbenzene 6.5 None NA 
n-Propvlbenzene 65 None NA 
p-!sopropyltoluene 6.5 None NA 
St'c~butylbenzene f:,.5 None NA 

tert-Butylbenzclle 65 None NA 

[richlorocthene 6500 None NA 

richlorotluoromethane 6) None NA 
V ioy! acetate 65 None NA 

Toxicity Reference Values from Efroymson et aJ. 1997a 
.. Value for 1,2.Dichlorobenzene used for 1,3.Dichlorobenzene 
N/A = Not Available 
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Tetra Tech, Inc Table 1ì 

'rEftRESTRIAL SPF.(~If.S 

STEP Z II.\ZARn QIIOTIENT VALliES 

MARTIN STAlE AIRPORT 

VillI! Sbr~" '{ohio Red rllt !\1uurniugllfll'e WlJit~.f-!'lltell "lllU~~ 
Hcù.T1Iil('llllawk 

ECllIßgieQI (:onl~lI>!nllnts NO.U:L LOAF-I. NOM:L 1.0AEI, NOAEL UMH. ;.<O.\H. LO\EI, NO,\EI. LOAEL N(),\U. 1.0,\1':1. NO.\EL LO\I'I 
o(Conc~rn 11<1. IIQI IIQn JlQI IIQn IIQI IIQ" nQl IIQ" IIQI IIQn IIQI Ill)" lIQ, 

C~d,"jum 33.61 3.36 J7.08 3.71 44.J2 3.21 26.26 5.25 6.16 0.49 17.82 1.78 2.(,0 Ol'J 

hromium 28.97 5.80 3.5.18 7Jl4 2ï:l..76 54.55 4n.73 8.16 I02.ll7 20.57 51l.5l 1l.70 6.91 1.38 

Copper 1.14 0.86 1.52 1.14 J.<}4 3.00 4.47 J.44 J.21l 2AJ 4.17 3.D U~~ tU7 
Lead 3.92 0,)9 U2 0..52 31.J5 6.25 5.52 0,55 79.23 7.92 lOll 1.44 Ufo OD 
)"lerçury Q,D om 0.14 Il03 4.16 2.118 0,')<) 020 1.6/1 n,84 O,OS 002 (-'.Ill ()UÜ 

Nickel 0,65 033 0.77 0.38 0.86 0,62 0.64 0,25 051 0,37 (1,')7 IJ.4<J 003 (\312 

SdeJlillm 11.75 7.14 14.30 8.79 15.Ú5 4.59 16.3,11 10.01 20.27 5.95 14.46 14.97 1.4!1 0,43 

$i]vel 021 G.04 0,24 005 0,60 0.!2 0.31 00(, 000 DOl 0.16 IUH 0,01 oon 

Zinc 2.90 1.4~ 3.28 1.64 69.04 7.64 24.11 UJ 21.11 l.J4 2..37 1.18 4.95 0.55 

EndOSlllfan! 0,02 000 002 000 001 0,00 0.02 0.00 000 000 OJI3 om 000 (I,JI(1 

fndo~tllran II 006 0,01 0,07 H,OI 0.02 000 005 0.01 U.OI 000 008 002 nUl) (l(JO 

ro>:aphene Oll 0,02 0\3 003 2.16 (4) 0.1i> O.OJ 0,53 0.11 O.I~ 110, 010 IU12 

4.ßmmopheoyJ l,b~I1J'I<;:1I1cl NA "^ NA N,\ N,\ I"iA NA NA NA N,\ N,\ :><,\ N..\ N.\ 
~.Chlofþhell)-"!phe[lylelher "^ N' NA NA NA NA N,\ NA NA N,\ NA r-õ.\ N..\ "^ 
\ccnaphlhellc 0.00 000 0.00 000 0.03 0,01 0.00 0,00 O.OJ 0.01 o.no (\,00 onl 1l0D 

Acenaphtllylelle 000 000 
- 

000 0,00 0.00 0.00 O.G! QOO 000 O.lll 0.00 000 1I.IW ()(K) 

,>\olhratelle [).Oll 0.00 000 0.00 O,JO 0.116 0,00 0.00 0.28 006 (U.II OO/J 0.05 O.Ot 

Rellzol~)atllhr~eelle 096 0,20 1.75 IU5 1.12 022 2.M 053 0.8') 0,18 9.57 1.!l1 (I. III O(H 
Benzo(a)py..elie 1,65 OJ) 2.35 047 1.15 023 2.32 \1,47 0.71 0.14 8.07 1.61 1)15 [J.m 

ßenzo(h)l1uOl'alithcl\e 1.7S (136 2.42 0.49 1.11 022: 2.4'J 0.50 0.63 0.13 7.23 1.44 O.Ll ()O} 
l:kl1zo(g.h.!)pcrylel1e 0.39 00& 0,7! 014 OA6 0,0':1 1.11 022 0.37 0.07 4.01 0,80 OtiR O.lJ2 

ßenzo(k)fluoramhene 1.46 029 2.ûJ 0.41 Q,96 0,!9 2.04 0.4\ 0.57 QIl /i.51 1.30 0.12 H.O;! 

Ch,ys~l1e 1.42 0.18 2.23 0.45 1.24 IU5 2.65 053 O.f1') O,IR 9.75 1.94 0.11\ O(H 

Dihelllla.hhnll1f3cene O.l'! 0.04 0.30 0,06 0.17 0,03 0,35 U.07 0,12 0.02 1.29 1).1(, ûUl 0.00 

FlllOlanthene 001 0.00 O.()! lJ.OO 2.19 0.44 001 Don 1.90 0.)& OUS (l.O2 1)17 (l(., 
Fluorene O.()I) 000 000 000 0.02 O,n!} O.Il!) 000 002 0,00 II.O(l ru)() 0[10 DOn 

fk:,<açhlor"bulatlì~llc 0,01 000 0.01 0.00 0.03 001 OJll 000 0.02 000 0.05 000 (Um onn 
lle~achl()r(1cjhane 0.00 000 000 0.00 NA N.\ 000 000 N,\ NA 000 0.1)(1 N,\ N,\ 
lndeno(I.2.}.cd}f1\'fcl1e 0,74 0,15 1.10 022 056 0.1t 1.11 022 on 0.07 4.15 OlD UOK 0.02 
l'elltacI11orophcll'l' 013 0.03 0.15 OJJ3 0.36 0.18 0,19 OM 1).07 003 01' 11.0.1 (llil (jOI 

Phenanthrene 0,01l 000 000 000 o 8~ 0.17 0.01 (J.OO 0.77 0.t5 O.Il~ 0.01 {lJ,'i (\03 

I'ITene 3.00 0.60 4.26 086 2.0B 042 UI 085 1.34 027 14,53 2./1'1 112(, (JUS 

1.2.4.Tlidd01'ùlJen7.cne 0,00 000 000 000 000 0.00 000 000 000 0,00 0.00 noc) {)o{l (!flO 

1.2.Dkhloro\Jenune 000 0.00 000 0,00 (JOO 000 0.00 0,00 non 000 000 0.011 jj/)<) <J1J(j 

1.3-Uich!(!lobenzcne 0.00 000 000 000 000 (I.fJO (1,1)1\ ilOO Ot/O n,oo 11,1)0 O(JO 0(1[1 11.01) 

1,4.Dich\orobenzene 000 0.00 000 000 000 000 000 000 0.00 000 000 nOli (JI)I) ()()Il 
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Tetra Tech. Inc. T,hk MS.-\-18 

TABLE 18 STEP 2 ECOLOGICAL QUOTIENTS FOR BENTHIC INVERTEBRATES FOR cope,.\1 
MARTfN STATE AIRPORT. MARYLAND 

Sediment Toxicit~. Ecologícal 

cope Maximum Reference Value Quotient (EQ",u) 

lllorganics (mg/kg) 

Ber).:flium 1.45 NA NA 

Cadmium 600 1.1 :'iOO 

Chromium 12000 81 148.15 

Copper 200 '4 6 

Lead 210 46.7 4.50 

Mercury 0.33 015 2 

Nickel 92 209 4.40 

Selenium 12.5 1 12.5 

Silver 13 1 I 

ThaJlîum 12.5 NA . NA 

Zinc 790 150 5.3 

Pesticides (ug/kg) 

Endûsulfan I 0.13 None NA 

Endosulfan II 0.39 None NA 

Endosulfan sulfate 0.39 None NA 

Methoxychlor 0.65 None NA 
Toxaphene 3.9 None NA 

Senùvoilltile organics (ug/kg) 

2,4,5~Trichlomphenol 550 None NA 

2.4.6- T rÎchloropheno! 440 None NA 

2.4-Dichloropbenol 440 None 1\A 

12.4-DimcthylphenoJ 440 29 15.2 

2A-Dinitrophenol 2200 None NA 

2.4-Dînitrotoluene 440 None NA 

2,6-Dir1ÎttOlolut:ne 440 None NA 

2.Chloronaphthalelle 440 None NA 

2 -Chlorophenol 440 None NA 
2-Methylnaphthalenc 440 70 NA 
2.MethyJpheno! (o-Cresol) 440 63 6.98 

2.NitroaniJjne 2200 None NA 

2-Nilrophenol 440 None NA 

3.3 '-Dichlorobenzidine 440 None NA 

!3-NÎtroaniline 2200 None Nt\. 

~,6.DÎnilro-2.methyphenol 2200 None NA 

;4-Bromophenyl phenyl ether 440 None NA 
I4.Chloro-J-methylphenol 900 None NA 
i4.Chlorphenyl phenyl ether 440 None NA 
!4.Nitroaniline 2200 None NA 
4~Njtrophenol 2200 100 22 

Acenaph!bene 440 16 27.S 

Acenaphthylene 440 44 10 

Acrolein 2400 None NA 

Acrylonitrilt: 2400 None NA 

Anthracene 440 85.3 5.2 

Benzo( a )anthracene 1500 261 5.7 

Benzo(a)pyrenc 1700 430 3.95 

Benzo(g,h,l)perylene 1300 670 1.9 

Benzo(k)fluoranthene 150U 240 6.2S 

his(2 -Ch lorocthoxy )methanc 440 None NA 
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T ctra Tech. J nc. T;JÞk \IS,-\~I~ 

Sediment Toxkit) Ecological 

COPC 1\'laxìmum Reference Value Quotient (EQ,.....) I 
b is( 2 -Chi oro isopropyllether 440 :\one I '\..\ 
his(2-ChloroethyJ )ether 44() ~one No.\. 

Bis{l-ethylhexyi) phthalate 5000 1300 :\A 
Benzyl butyl phthalarc 4411 6' :\:\ -' 

Carbazole 440 None :\'.-\. 

Cbrysene 1700 384 4.4 

Dìbenz( a.h )anthraceoe 440 63.4 (l.9~ 

Dicthyl phthalate 440 200 1.20 

Dime[hyl phthalate 440 71 6.20 

Fluoranthel1t~ 2>:;100 600 4.83 

Fluorene 440 19 23.16 

Hcxachlorobenzcne 440 21 :\A 

Hexachlorobutadiene 440 11 NA 

Hcxachlorocy lcopentadiene 440 
_ None NA 

Hexachloroethane 440 None I'iA 

Indcno{ 1.2.3~cd)pyrene 1400 600 2.3 

Isophorone 440 None NA 

Naphthalene 3600 160 225 
Nitrobenzene 440 None N:\. 

N-Nitroso~d i-n-propylamine 440 None 1"\.'\ 

N-Nitrosodiphenylamine 440 28 15.7 

Pentachlorophenol 2200 36U 6.1 

Phenanthrene 1800 240 75 
Phenol 440 420 1.05 

Pyrene 2900 665 4.4 

Volatile Organics (ug/k.g) 

I.I-Díchloroethcne 120 None NA 

l.l-Dichloropropene 120 None NA 

1.2.3- Trichlorbenzcnc 120 40 3 

1.2.3~ T richloropropanc 120 None NA 

1.2, 4-T richlorobenzene 120 40 3 

1.2.4~ T rimcthylbcnzene 14000 None NA 

1.2-Dibromo-3-chloropropan 120 None NA 

1.2-Dichlorobenzene 120 35 3.4 

1.3.5- Trimcthylhenzene 5200 None NA 

1.3-Dichlorobenzcnc 440 None NA 

1,3-Dichloropropane 120 None NA 

1.4-Dichlorobenzene 440 110 4 

2.2-Dichloropropane 120 None NA 

2-Chlorotolueoe 120 None NA 

2-Butanone (MEK) 2400 None NA 

2~Hexanone (MßK) 1200 None NA 

4~Chlorotoluenc 120 None NA 

Acetone 510 None NA 

Benzene 44 None NA 

ßromobenzene 120 None NA 

ßromomethane (methyl bram" 240 None NA 
Carbon disulfide 65 None NA 

Chloroethane 240 None NA 

Chloromethane 240 None NA 

cîs-I,l-Dichloroethene 34000 None NA 

Dibromoehloromethane 120 None NA 

Dibromomethanc 120 None ~A 
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T èlfO. Tech. Inc Tabk \lS..\-l~ 

Sediment Toxicit~, Ecological 

cope Maximum Reference Value Quotient (EO..... 1 

Dichlorodìlluoromethane 240 None \"A 

Etllylbcnzene 15000 10 t500 

Isopropylhenzene (Curnelle) 8711 None \".-\ 

1\'1ethylene Chloride 40 None '..\ 
methyl-ten-butyl ether (ì\'lTB 140 None 'l..\ 
n-Butylhenzene 1600 None \"A 

n-Propylbenzene 1700 None \"" 
p-lsopropy!toluene 1600 )\;one ,..-\ 

Sec-butylbenzene 940 hone :\.-\ 

Styrene (monomer) 120 None \"A 

lert-Butylbenzene 120 None \"A 

Toluene 350000 None :'t;A 

Trichloroethene 69000 41 1682.9 

T rich loro11uoromclhane 110 None N.-\. 

Vinyl acetate 120 None N.-\ 

Vinyl chloride 900 j\;one :\.-\ 

Xylenes. total 46000 40 1150 

Toxicity Reference Values from Efroymson et al. 199íb 

.. Vallie for 1.2-Dichlorobenzene used for 1.3-Dichlorobcnzene 

N/A = Not Available 
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Tetra Tech. Inc. Tabk ~IS:\-lQ 

TABLE 19 STEP 2 ECOLOGICAL QUOTIENTS FOR AOUATIC COMMUNITIES FOR COPCs AT 
MARTIN STATE AIRPORT. MARYLAND 

Surface Water Toxicit), Ecological 

cope Maximum Reference V31ue Quotient (EQ...1 
Inorganics (ug/L) 

Tatat Cadmium 2.5 OJ 25 

Total Copper 15 2,85 5.26 

Total Lead 2.5 0.54 4.63 

Tom] Silver 2.5 0.0001 25000 

Dissolved Cadmium 2.5 0.1 25 

Dissolved Copper 17 2.85 5.96 

Dissolved Lead 2.5 0.54 4.63 

Dissolved SHyer 2.5 00001 25000.00 

Dissolved Zinc 9; 3ï 2.57 

SemivolatiJe organics (ug/L) 

2.6-Dmitrotoluenc ; None NA 
?-Methyinaphthalene ; None NA 

2-Nitroanilioe ; None NA 
3_3 '-Dichlorobenzidine 5 None NA 
3.4-Methylphenol 5 None NA 

3~Nítroanjlille 12.5 None NA 

4.6.Dinitro-2-methyphenol 12.5 7 ' 5.4 _.J 
4.Bromophenyl phenyl ether 5 1.5 3.3 

4-Ch loro-3-methy lpht:nol 5 0.3 16.7 

4-Chiorphenyl phenyl ether 5 None NA 

4-NitroaniJine 5 None NA 
Acetophenone 5 None NA 

Anthwcene 5 0.1 50.0 

Benzo( a )pyrene 5 0.014 357.14 
ßenzo(b)f1uoranthene 5 None NA 
Benzo(g.h.l)pel)'lene 5 None NA 
Bcnzo{k )fluoranthene 5 None NA 
bis(2 -Chloroisopropyl)ether ; None NA 
Benzyl hutyl phthalate 5 3 1.67 

Carbazole 5 None NA 
Chrysene 5 None NA 
Dibenz( a.h }anthraccne 5 None NA 
Dìethy 1 phthalate 5 3 1.67 
Dimethyl phthalate 5 3 1.67 

Hexachlorobenzene ; 3.68 1.36 

Indeno( 1.2,3-cd}pyrene ; None NA 
N-Nitroso-di-n-propylamine 5 None NA 
Pyrene 5 None NA 

Volatile Organics (ug/L) 

I ,2.3~ Trichloropropane 0.5 None NA 

1.2.4- Trimethyibenzcnc 0.5 None NA 

1.2-Dibromo- 3.chloropropane 0.5 None NA 

1.3,5- T rîmethylbenzene 0.5 None NA 
1.3-Dichloropropane 0.5 None NA 

2-Chlorotoluene 0.5 None NA 
4-Chlorotolucnc O.j None NA 
Bromobenzene 0.5 None NA 
Chloroethane 0.5 None NA 
Isopropylbenzene (Cumene) 0.5 None NA 

Martin State Airport Page I of2 Ecological Risk Assessment 



Tetra Tech. Inc_ Tabk ;..lS:\- j Q 

Surface Water Toxit'ity Ecologit'al 

cope Maximum Reference Value Quotient (EQ",..) 

methyl-tert-butyl ether (!'-'tlBE l 7 None NA 

n-Bmylbenzene OJ NOlle' N'" 

n-11ropylbenzcnc 0.5 Nnne' NA 

p- lsopropy ltoluene 0.5 Non..: NA 

o xylem:. 1.5 None 'iA 
Sec-but)'lbenzene 0.5 None NA 

SI)Tene (monomer) 0.5 None I\A 
tert-Butylbenzene 0.5 None NA 
Vinyl acetate 0.5 None NA 

N/A = Not A vailahle 

MartÎn State Airport Page 2 of2 Ecological Risk Assessment 



Tetra Tech, lnc Table 20 

Raccoon Mallard Belted Kingfisher Great Blue Heron 

Ecological Contaminants NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

of Concern HQ" HQ, HQ" HQ, HQ" He, HQ" HQ 

Total Cadmium 403.80 80.38 182.86 13.26 }..t20 l.03 IS.H l.lO 

Dissolved Cadmium 10,71 2.13 0,00 0,00 1.23 O.O'ì 1.JI O,OQ 

Total Chromium 4347.33 871.62 323.02 64.60 94.12 18.82 100.36 20.07 

T etal Copper 18.98 14.66 4.60 3.50 0.26 0."0 0.21\ \l~] 

Dissolved Copper 6.47 5.00 0,00 0,00 0.20 O.l~ 0.2l 0.11'1 

Total Lead 25.30 2.53 12.01 1.20 O,R} 0.17 O.SR I),IS 

Dissolved Lead 04] 004 0.00 0.00 0,0& 0.02 0.09 O.O::! 

T ota! Mercury 37.48 7.50 8.62 2.87 179.78 S9.9J (91.70 63.90 

Total Nickel 4.54 1,82 0.23 0.17 0,23 017 O.~5 0.]8 

Total Selenium 187.81 117.38 11.64 6.40 1.50 0.30 1.60 0," J" 

Total Silver OA8 0]0 0,00 0,00 om 0,00 0,0] 0.00 

Dissolved Silver 0.07 0.01 0.00 000 0,00 0.00 OJlO 000 

Total Zinc 87.80 17.53 35.23 3.90 11.5-t 1.28 12.31 1.36 

Dissolved Zinc 18.34 3.66 000 0.00 3.28 0.36 3.50 0.39 

Endosulfan I 000 0,00 0.00 0.00 0,00 0,00 0.00 0,00 

Endosulfan II 0.00 0,00 000 0,00 0.00 0.00 0,00 0,00 

Methoxychlor 0.00 0.00 0.00 000 0,00 0,00 0.00 0,00 

Toxaphene 0.0] 000 0,00 0.00 000 0.00 0.01 000 

4-Bromophenyl phenyl ether NA NA NA NA NA NA NA NA 

4-Chlorophenyl phenyl ether NA NA NA NA NA NA !SA K-\ 

Acenapthene 0.] ] 0,05 0.02 0.00 0.27 0.05 0.29 0.06 

Acenapthylene 0.20 0.10 002 0,00 0.51 0.10 0.55 0.11 

Anthracene 0.0& 0.02 0.00 0,00 0.55 0.11 0.59 0,12 

Benzo( a )anthracene 154.29 30.63 0.04 0,0] 2.2-4 0.45 2.39 048 
Benzo(b)fluoranthene 231.95 46.04 0.01 0.00 3.37 0.67 3.60 0.72 

Benzo(g,h,l)perylene 271.90 53.97 0.0] 000 3.% 0.79 4.23 0.B5 

Benzo(k)fluoranthene 231.69 45.99 0.01 0.00 3.37 0.67 3.60 0.72 

Chrysene 154.82 30.73 0,0] 0.00 2.25 0.45 2.39 04B 

Dibenz( a,h )anthracene 269.63 53.52 0,00 0.00 3.94 0.79 4.20 0,B4 

Fluoranthene 0,24 0,05 002 0.00 0.84 0.17 0.90 0,18 

Fluorene 0.38 0,08 0,0] 0_00 1.38 0.28 1.48 0,30 

Hexachlorobenzene 36.36 3.64 048 0.09 88.35 17.05 94.20 18.18 

Hexachlorobutadiene 39.47 3.97 0.01 0,00 2.25 0.45 2.39 048 
Hexachlorocyclopemadiene 0.94 0,]9 NA NA NA NA NA NA 

Hexachloroethane O.OH 0.02 NA NA NA NA NA NA 

Indcno( I ,2.3-cd)pyrene 272.16 54.02 0.0] 0.00 3.97 0,79 4.23 0.B5 

Pentachlorophenol 9.38 1.88 0.07 0.04 1.02 0.51 1.08 0,54 

Phenanthrene 1.51 0.30 0.02 0.00 5.54 II] 5.91 1.18 

Pyrene 76.49 15.18 0.Q4 00] 1.09 0.22 1.16 0,23 

1,1,1,2. Tetrachloroethane 0,0] 000 NA NA NA 1\'.4. NA NA 

], I ,2,2- Tetrachlorethane 0.0] 000 NA NA NA NA N." NA 

1,2,4- Trichlorobenzene 0.02 0.0] 0.00 0.00 000 000 0,00 000 

1,2-Dichlorobenzene 0.01 0.00 0.00 0.00 0,00 0.00 000 0,00 

1,3-Dichlorobenzene 0.01 0.00 0.00 0,00 0.00 0,00 000 0.00 

J ,4-Dichlorobenzene 0.01 000 0.00 0.00 o.uo 0,00 0,00 0.00 

AQIiATIC SPECIES 

MAXI\n'M CO"CE",TRATIO", IIAZARD QIIOTIE"T "ALlES 
MARTI" STATE AIRPORT 
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TetraTecb,IflC Table 21 

TM~Lt: 21 Sll!\lJ\IARY OF 1':<:01.0(;1(:,\1. core IlFJ\I,\INI0íC; ,wn:R STEI' 2 RISK .\SSESS\IENT 

Chen/iclIl Sflr/aceSoil Sl/r/aceWrlfer Sl'rlin/erlf 
~ 
, 

. ~ , t 
~ 

~ 
" , 1 

. ~ < .;:i ~ < 

~ < , ~ ~ ~ ~ ;) ~ ~ , ~ " 

~ , 
. .ê ~ ~ . . . 

. .. , . ð . . ~ :<: . 1: 
~ < 

~ 
- 

.' , ~ ~ ~ 1: . ." . . 
. ~ .* - , , , . ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ! , ,; - , ~ ~ ~ , . 

" ~ ~ ~ : ~ t~ . G ~ . ~ ~ G ~ 
/Iwrglf/ficJ 

Tot~IAnilmcllY I , I I I I I 

rotlllOeryUium x I I I I I , I I I i 
r"tal C~dfl1íum I x I x I x x I x I x x I x , , , , , x I x I x x I x I 
Dissol"edCadmium , I , I , , 

r"talChromium e x I x I x x I x I x x I x x I x I x I x I x i 
fOIJICoppc! II x I x I x I x I x I x x I x x x x x X 

Dissclv"dCopper X X 

IlexBvalelllChl"<Jmium II , I I I I I I 

foto\L"8d II x I x I x x I x I x x I x , , , x x X 

Dimljv"dLe.d , , 

TGTRIMer':ury X X X X X X X X 

TNalNickcl X X X 

TGlalSdenium X X X X X X X X , , , , , 
~ 

-- -- -- rOlnt Sit~'er X , X 

Dissolved SiI.'er , I I I 
rot~1 Thallium H X I I I , 

TOlalZinc I X I x I X I x I x I x I x I x I I I I x x X X X 

D;s.olvooZinc X I X I x x 

I I I I I ~-~ Endo~ljlfan I , I ' 

Endo."lfanll I , I I I , 

EndOlulfan ~lIlf.le I , I I I t x 

~relho.,~chlm , 

fouphene I , I I I , , 

SemivrJfatUe Organics 

2.4.S.TrichlVH.phenol ., , 

---- -- -,- !A.{>.Trichll!r<Jphenol , , 

-,- 2.4-0ic),(otopl1oflol , ., 

-, 
- 

l+Dimf!hylrh~",,1 , , 

._- 2.4.0initrorhoMI , , 
- 

-- ---- --- 2.4.DiniuOlolueo.. , , 

,- r----- --- --.- 2,~-Diní[rol()I"ene , , , 

-, --- -- 2.C~IMOMphthale"e , , 

----- ..---.. 2-Chlorophen.,( , ., 
Z.Chloroelhyl vinyl ether , 

~."'Ie1h~ll1aptll.!"lIe , I , , 

Z-Melllylphenl'll({l.(resol) I X -- -- , 

I 
- 

:l.Nilroaniline , , , 

-- --- -- Z.NÎlrophen<l! , 

--.- ---- 

Marlin SI31e Allp(lrl 1014 fr/.hrp.'l' 111\1< A~'.''',o,l''1"d 



TetfaTeCh,I!1c Tablt>21 
TAßI.E 21 SU!\II\IARY 01" ECOl.(JGIC\1. owe RF;I\IA!;o..;I,"IG AHtR STEP 2 RISK ASSESS;'\IENT 

CJremical SIIrj"lIuSail SlIrj({ceWaur Sedimellt 

! 
~ 1 , ~ , ~ 

~ .S l ~ ~ ~ ~ ~ 
, t , ~ , .~ ~ ~ ~ . , ~ 

~ , , f , 

.SO 
0 

.S ~ 
~ 

::J 
.' , , . 0 , & ~ 

3 
'< , ~ ~ '< ~ , , , ~ ~ , 

Ê .{! - ~ ' ' ~ ~ , . . ~ ì 
, ~ ~ ~ , " ~ , ~ ~ ~ ' ~ ~ ~ , 

, ~ ., . ~ ~ , ~ ð , ~ ~ ~ ~ " ~ - , 

l3' Dichl"foben~idine , , , 

J,4.Melliylphenol , 

J-Nilmaniline , I I I I I I I ., I , I I I I 
4,6.Din;lro-2-melhylplTenal , I I I I I I , I , I I I ß 
~.ßramaphen)'I.phen}'lether , , 

4.CI1Uf".3-melhylpl1enal , I I I I I I ~ .f.Clllurophenyl-phenyletllet , , 

4"~lelhi"lphenlll (p.-Cresol) x 

4-Nilloaniline , , , 

4.Nitrllphenol X , 

Ac"n~plnllene X , 

^cenaphlllylene x , 

Acetophenone , 

Acrolein X , 

\oylonilrile , , 

AnThracene X , X 

X X 
. 

Denza{a)anlhr~'ene X X X X X X X 

ßenlo(a)pyrene X X X X X X , X 

!lcnzo(bll1,.lOlanlhene X X X X X X X , X , 

flenrolg.h,l)perylene X X X X , , , X X X X 

!leI1',n(k)floo.anlhene X X X X X .X x X X X X X 

bi~(Z.Chl()foetho~y}melhane X X 

bi.{2.Chloro;mpmpyl}ethc' , .X ., 

1-- ----- - 

bi~(2-ChlutOC1hrl)e!her X X 

b;>(2-cth\'lhe~yIJphlhalale X , 

llell?\'1 bUlyl phlh~IMe , , X 

-.. Carouule X , X 

Chrj'sene X X X X X X , , X X X X X 

~. Dib~n'Ålia,h}anl\lfate~e X X X , , X X X X X 

Diben~"fv,.n ~ oicth\'lphlhalale X I I I I X I I +-1 Dimc!hylphlh.lal~ X I I I I X I I 

[)i.n-o~ll! phlh3131~ 

Fluor3ll1he~e X 

Fluotcne I X I I I I I I I , X , 

fle"3chlorobe~ze~c X X X X , , , , 

fle.~a~hlorobul.diene I X I I 

... ~ 
, 

'~ flenchlorocyclopenlldiene , 

Ile~a~hloroe!b.ne I X I I , 

l!\denn(l,;U_c,d)p)'fen( I X X X I X , X X X X X 

hophofone I , I I I I I I I I , I I 
.J 

Martirl Slat!l Airport 2of4 F.roloçW:-1IP,'* Jl';',~ó,rn"'J 
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TetraTeçtlll1ç 

Marti"Statl!Airport 

Table 21 

TABU: 21 SlJI\Il\1ARY OF ECOLOGICAL cope RE!\t.\.IN1NG ,\FTF.R STEP 2 RISK ASSt:SSI\JF.NT 

Cllemical SllrfaceSoil SlIrfllceWater Sedit",mt 

I 
~ , , ~ t t 

. .- 
. . ~ ~ Ë ~ ~ > , ~ " ~ ~ , ~ l! , ~ . ~ . ~ 0 

à .g ~ ~ ~ :; . . " , 
.:; , 

, ~ ð ~ , ~ ! ~ 
~ , ~ ~ ~ . ~ .:::i 1: . ~ 

~ ~ .' . , ~ . - .S ~ ~ 8 . ~ ~ ~ , ~ ~ ~ 
. 

, ~ ~ , ~ ~ 
~ i . , . ~ ,! ~ ~ ð , ~ ~ ~ 

~ ~ ~ ~ G ~ ~ G ~ 

McthylellcChloridc , 

melhyHeli-butyl-~lher (MTBE) , , , 

n-Butylbenzene , , , 

n"P'opylbenzcfle , , , 

p.l.opropì"l~nzM~ , , , 

"xylene X 

Sec.BUlj'lbcnzene I , [ I [ [ I , , 

SIYfeQc(monomc,) , , 

1er1-Butylbenzcnt I , I I I I I I I , , 
- 

1"olucne , 

T,ichloroClhcnc I X [ I [ t t X 

rfithlorQf1uoronlelha~e I , I I [ [ I I , 

Ví~ylatelMe 

.............. 
x , 

Viny!(;hloridc , 

Xytenc~.llllal X 

x . COPC remaining after Step 2 

l( . COPC remainin after Ste 2 (only COPC because 1/2 Rl greater than SRVor No SRV ayailable) 

Not Measured or not a cope in this media. 
No Toxicological Data Available 

4014 r:~nlcCJ'c:'l1 Ri~W "~"""S'Tl"!"1 



Tetra Tech. Inc. Table MSA.22 

TABLE 22 STEP 3 SURFACE SOIL MEAN EXPOSURE POINT CONCENTRA.TJONS (EPC) 

FOR ECOLOGICAL FOOD \VEB RISK CALCULA nONS 

Identified COPCs II 

Chemical I N I Units I Mean I 

Inorganics i 
Cadmium 3 mglkg :.8 II Chromium 15 mglkg 67.8 

Copper 14 mgikg 75.9 

Lead 12 mg/kg n.Q 
Mercury II mg/kg O.I~6 

Selenium 2 mglkg 8.5 

Zinc 14 mg/kg 164.9 

Pesticides 

Toxaphene I 0 T mg/kg T , 
- 

Semí-,'olatiles 

4. Bromophenyl-phenylether 0 mg/kg 0.23 
4.Chlorophenyl.pheny lether 0 mg/kg 0.23 

Benzo( a )anthracene 4 mg!kg 4.9 
Benzo(a)pyrene 4 mg/kg 4.3 
Benzo(b)f1uoranthene 4 mg/kg 3.8 
Benzotg.h.l)perylene 4 mg/kg 2.4 

Benzo(k)fluoranthene 4 mg/kg - 7 
J._ 

Chrysene 4 mg/kg 5 

Dibenzo( a,h)anthracene , mg/kg 0.89 J 

Fluoranthene 5 rngfkg 15.9 

Hexachloroethane 0 mgJkg 0.23 
lndeno( I ,2.3.cd)pyrene 4 mg/kg 7 - 

_.J 
Pyrene 5 mg/kg 6.9 

Martin State Airport. Maryland Page 1 of 1 Ecological Risk Assessment 



Tetra Tech. Inc. Table MSA-~3 

TABLE 23 STEP 3 SURF ACE WATER AND SEDIMENT MEAN EXPOSURE POINT 
CONCEl'-iTRA nONS (EPC) FOR ECOLOGICAL RISK CALCULATIONS 

Chemical N Surface \-Vater N Sediment Mean I 
Mean (mg/L) (rng/kg) 

Total Cadmium 0 0.0025 - 
102.75 

Dissolved Cadmium 0 0.0025 NA NA 
Total Chromium 0 0.0025 6 20475 
Total Copper 2 0.00825 6 :;0.92 

Dissolved Copper 2 0.00975 NA NA 

Total Lead 0 0.0025 4 53.6 

Dissolved Lead 0 0.0025 NA NA 
Total Mercury 0 0.0005 2 0.114 

Total Nickel 0 0.0025 3 25.8 

Total Selenium 0 0.0025 a 8.8 

Total Zinc a 0.025 4 190.2 

Dissolved Zinc I 0.0425 NA NA 

4- Bromopheny I-pheny lether 0 0.005 0 0.312 
4-Chloropheny I-pheny lether a 0.005 0 0,311 
Benzo(a)anthracene 0 0.005 I 0.495 

Benzo(b )fluoranthene 0 0.005 1 0.511 

Benzo(g.h.l)perylene 0 0.005 I 0.462 
Benzo(k)tluoranthene 0 0.005 I 0.495 
Chrysene a 0.005 I 0.528 
Dibenz( a.h )anthracene a 0.005 0 0.312 

Fluorene 0 0.005 0 0.312 

Hexachiorobenzene 0 0.005 a 0.312 
Hexachlorobutadiene a 0.005 0 0.202 

Hexach lorocyclopentadiene 0 0.005 0 0.312 

Hexachlorethane 0 0.005 0 0.312 
Indeno( 1.2.3-cd)pyrene 0 0.005 1 0.478 
Pentachlorophenol 0 0.0125 0 1.335 

Phenanthrene 0 0.005 1 0.545 
Pyrenc 0 0.005 I 0.728 

I, 1,1,2- Tetrachloroethane 0 0.0005 0 0.0253 

1,1.2,2- Tetrachloroethane 0 0.0005 a 0.0253 

Martin State Airport, Maryland Page I of I Ecological Risk Assessment 



Tetra Tech, Inc. TaQ.[0.1~~:~~ 

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

Receptor 
- 

Exposure 
Factor Mourning Dove American Red:Tailed Meadow Vole Short-Tailed White~Footed Red Fox 

Robin Hawk Shrew Mouse 

Body Weigbt 0.1265 (Tomlinson 0.0773 1.1260 0.0428 0.0169 0.0208 4.0ó 

(kg) <'.1.1994) (USEI'A 1993) (Sample and Suter (Silva and (USE!'A 1993) (Silva and (Silvn and 
1994) Downing 1995) Downing 1(95) Downing 19(5) 

Food Ingestion 0.0151 0.0055 0.0360 0.0021 0,(1015 0.0005 0.1231 

Rate (kg/day) (allometric (USEI'A 1993) (Sample and Suter (USE!'A 1993) (USEI'A 1993) {Sample and Suter (Sample and Suter 
equation) 1994) 1994) 1994) 

Water Ingestion 0.0148 0.0106 0.0639 0.0090 0.0038 0.0062 0.3494 

Rate (allometric (allometric (allometric (USEI'A 1993) (liSEI'II 1993) 
(Sample and Suter (ullol11ctric 

(L/day) equntion) equntion) equation) 1<)94) equation) 

Soil Ingestion 0.0253 0.01546 0.000 0.000036 0.00104 0.00017; O.ll3 

Rate (allometric {allometric (nllomclric (allometric (allometric (allometric (allOlllclrit..: 

(kg/day) equation) eqllation) 
equation) equation) cqll<l!ion) equation) equation) 

~ Terr. 95.0 0 0 956 4.7 51.0 7,0 
- 

Plan Is (Tomlinson ct al. (liSEPA 1993) (USEPA 1993: (USEI'II 1993) (IISEI'A 1993: (MartÎnct a!., (lISEI'A 1991) c 
" 1994) Sample and Suter Sample and Suter 1951: Sample and " 
~ 
" 1994) 19(4) Suter 1(94) 
Cl. 

~ 

c 
Soil 0 38.0 0 2.0 82.3 4711 2.8 .Ê 

.~ Invert. 
{Tomlinson el a!. (lISEI'A 1993) (USEPA 1993: (USEPA 1993) (lISEI'A 1993; {Martin etal.. (lJSEP^ Il)!))) 

0 1994) Samrle and Suter Sample <Iod Suter 1951; Sample and 
Cl. 
S 1994) 19941 Suter 19(4) 
0 

U 
Small 

0 60.0 100 0 0 0 87.4 
è' 

Mammals 
(Tomlinson ct al. (USEPA 1993) (USEI'A 1993; (USEPA 1993) (USEI'A 1993; {Martin ct al.. (IJSLP;\ 191)3) 

'" - 1994) Sample and Suter Sample and Sutcr 1951; Sample <lilt! " 

Q 1994) 1994) Suter 199-1) 

~ - 

~=~~~ 
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Tetra Tech.~. ___._..!abl.e~ISA:1.~ 
TABLE MSA-24. CONTINUED. 

Receptor 
- 

-- Exposure Factor Raccoon Mallard Duck Belted Kingfisher Great Blue Hcron 
Body Weight (kg) 5.94 1.1770 0.1480 2.2JOO 

(Silva and Downing 1995) (Bellrose 1980) (Dunning 1993) (Buller 1992) 

Food Ingestion Rate 0.1000 0.0647 0.0168 0.3931 --~~ (kg/day) (Conover t 989) (allometric equation) (USEPA 1993) (f1llol11clric equation) 

Water Ingestion Rate 0.4921 0.0658 0.0164 01010 
(L1day) (allometric equation) (allometric equation) (allometric equation) (a\lomc.trk equation) 

Sediment Ingestion 0.0286 0.00135 0.00 0.00 

Rate (kg/day) (allometric equation) (allometric equation) (allometric equation) (allometric equation) 

Fish 7.0 0 84.0 100 
~ (USEPA 1993) (Palmer 1976) (USEPA 1993) (lJSEPA 1993; Quincy and Smith ë 
~ 1980) 
u 
~ 
" 

.e: 
" Aquatic 40.0 86.7 0 0 
" 

Plants (USEPA 1993) (Palmer 1976) (USEPA 19931 lllSEPA 1993: Quincy and Smith ';l 
.;; 1980) " 

0. e 
" 

Benthic 43.6 10.0 16.0 0 _._._--~-- u 

i:' toyert. (USEPA 1993) (Palmer 1976) (USEPA 1993) (I.JSI~PA 1993; Quincy and Smith 
'" Ino) ~ 
i5 

.-.- 
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Tetra Tech. Inc. Tahk l\ISA-25 

TABLE 25 STEP 3 ECOLOGICAL QUOTIENTS EaR SOIL INVERTEBRATES FOR copes AT 
MARTIN S1ATE AIRPORT MARYLAND 

Surface Soíl Toxicity Ec.ological 

COPC l\tean Reference Value Quotient (EQmm) 

bwrgatlics (mg/kg) 

Antimon;. 8 None NA 
Beryllium 1.19 None NA 

ChromIUm 67.8 04 1695 
Copper 75.9 50 2 

Hexavalent Chromium 4 None NA 

Mercury 0.186 0.1 2 

Silver 0.91 None NA 
Thallium 8.8 None NA 
Zinc 164.9 200 0.8245 

Pesticides (ug/kg) 

Endosulfan J 0.068 None !,\,-\ 

Endosulfan II 0.203 None !"\A 

Endosulfan sulfate 0.203 Nonc NA 
Toxaphene 2 None NA 

Semivolatile organics (ug/kg) 

2.4.Dichlorophenol 231 None NA 
2A.f)jmethylphenol 231 None NA 
2A-Dinitrophenol 1155 None NA 

2.4.Dinitrotolucne 231 None NA 

.6.Dinitrotoluene 211 None .1\.-\ 

2.ChloronaphthaJene 231 None NA 
2.ChJorophenol 23] None NA 
2.Chloroethy]vinyl ether 3.9 None NA 
2-Metny]nnphthalcne 211 None NA 
2~Methy]phenol (o4Cresol) 231 None NA 
2-Nitroaniline ll55 None í\A 
} .3'~DÎChlorohenzidjne 231 None NA 

3-Nitroaniline 1155 None NA 
4, 6~D in itro.2 .methyphenol 1155 None NA 
44Bromophenyl phenyl ether 231 None NA 

44Chloro. }-meth y] phenol 461 None NA 
44Chlorphenyl phenyl ether 231 None N.o\ 

4.Mcthylphenol (p-Cresol) 231 None NA 
-Nitroaniline 1155 None NA 

Accnaphthene 354 None NA 
AcenaphlhyJene 231 None NA 
Acrolein 98.3 None NA 
Acrylonitrile 98.3 None NA 
Anthracene 1503.3 None !\'A 
Benzo( a)anthraccne 4859 None NA 
Benzo{a)pyrene 432b None NA 

Benzo(b)fluoranthene 3812 None N/\ 
Benzo(g,h,I)perylenc 2398 None NA 
Benzo(k)fiuoranthene 3245 None NA 
b;s(2-Chlorocthoxy)methane 231 Nonc NA 
bis(2 -Chiaro isopropy I)ether 231 Nonc NA 
bis(2-Chloroethy l)ether 2Jl None NA 
Bis(2-ethylhexyl) phthalate 1651 None NA 
Benzyl butyl phthalate 231 None NA 
Carbazole 1376 None ~A 
Chrysene 5004 NOlle NA 
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Tetra Tech. loe Table MS.\-2:: 

Surface Soil Toxicit~ Ecological 

cope Mean Reference Value Quotìent (EQ",un) 

Dihenzot a.b )anthraecne 88] None .'A 
Dibenzofuran 231 None ~A 

Di-o-o(1)'l phthalate 231 None i\A 

Fluoranthene 15880 None :'\A 

Hex3chlorobutadiene 89.1 None- 'A 
Hexachloroethane 23\ None :\.A 

lodena( l,2,3-cd)pyrene 2435 None '\A 
Isophoron!O': 231 None :\:.-\ 

Naphthalene 89.1 None :'\.-\ 

N.Nitroso-di-n-prop).lamine 231 None :\:A 

Phenanthrene 4152.2 None :\A 
Pyrcne 6.9 None :\A 

Volalile Organics (ug/kg) 

1.1-Dichloroethene 3.9 None NA 
1.1 ~Dichloropropene 39 None '\A 

1.2.3- T richloropropane 3.9 None 1'OA 

1,2,4-Trimethylbenzene 3.9 None NA 

1.2~Dibromo. 3.chloropropan 3.9 None NA 

1.2-Dichlorobenzene 71.8 None !'l'1\ 

1.3.5.Trimcthylbcnzene 3.9 None NA 

l.3-Dichlorobenzene 71.8 None NA 
1.3~Djchloropropane 3.9 None 1'OA 

2,2-Dichloropropanc 3.9 None NA 

2-Chlorotoluene 3.9 None NA 

2-Butanonc (MEK) 69 None NA 

2.Hexanone (MBKl 39.3 None NA 

4-Chlorotoluene 3.9 Nunc NA 

Acetone 86.3 None NA 

Bromobenzenc 3.9 NOlle NA 

Bromomethane (methyl bram 6.9 None 1'OA 

Carbon disulfide 39 None NA 

Chlorocthane 6.9 None NA 

Chloromethane 12.6 None NA 

cis-I.2.Dichloroethenc 42.2 None NA 

Dibromochloromethane 3.9 None NA 
Dibromomcthane 3.9 None NA 

Dichlorodifluoromelhane 6.9 None NA 
Isopropylbenzene (Cumene) 3.9 None NA 
methyl-tert~butyl ether (MTB 6.9 None NA 

n-Butylhenzeoe 3.9 None NA 
n-Propylbenzcne 3.9 None NA 
p-Isopropyltoluene 3.9 None ~A 
Sec-butylbeozene 3.9 None NA 
tert.Butylbenzene 3.9 None NA 

Trichloroethene 637.7 NOlie NA 
T nchloTofluoromethaoe 3.9 Nonc NA 

Vioy I acetate 39 None NA 

Toxicity Reference Values from Efroymsoo et al. 1997b 
* Value for J.2-Dichlorobenzene used fOT 1,3-Dichlorobenzene 
N/A "" Not Available 
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T etr:.! Tech. ioe Tahk ;-,.lS.\-,2() 

TABLE 26 STEP 3 ECOLOGICAL QUOTIENTS FOR TERRESTRIAL PLANTS FOR core,.\ 1 

MARTIN STATE AIRPORT. MARYLAND 

Surface Soil ToxieÎt) Ecolo~ic31 

co PC !\-lean Reference Value Quotient (EQ"l<'~n) 

f1lOrgania (mg/kg) 

Antjmon~ 8 , ~A 
Chromium 67.8 1 67.S 

Copper 75.4 100 0.759 

l-lcxavalent Chromium , l'one :\A 
Lead 73.9 50 I.~S 

Mercu~ OIS/i O' 0.6:::' 
.' , 

Nickel 226 30 0.753 

Selenium 8.5 1 8.5 

Silver 091 " OA55 

Thallium 8.8 I U 

Zinc 164.9 50 3.::!9S 

Pesticides (ug/Jig) 

Endosultan I 0.068 None :\A 
Endosulfan I! 0.203 None NA 

Endosulfan sulfate 0.203 None '\.-\ 

Toxaphene 2 None NA 

Scmivolatile orgallics (ug/kg) 

.., _4.6~ TrichJorophenol 231 None !SA 

2.4~Dichlorophenol 231 None N..\. 

2.4-Dimelhylphcool 231 None NA 

2.4-Dinitrotoll.lene 231 None 1'\.'\ 

2.6-Dinitrotoluene 231 None N.<\ 

~~Chl()ronarh!halene 231 None 1\:..\ 

2-ChlorophenoJ 231 None 1'\..\ 

2-Chlorocth>'lvinyJ ether 39 None NA 
2 -Ivtethy lnaphlhal ene 131 None NA 
2-MethvlphenoJ (a-Cresol) 231 None NA 
2.Nilroaoiline lJ55 None NA 

3J'.Dichlorobcotidinc 131 NOlle NA 

3-NiIroaoiline 1155 None NA 
4 ,6-Dínttro~ 2.methyphenol 1155 

Non\;' NA 

.Bromophenyl phenyl ether 231 None N.J" 

4-Chloro- ].methyJphenol 461 
Non\;' !\'A 

-Chlorphenyl phenyl ether 231 Non\;' N.-\. 

-Methylphenol (p-Cresol) 231 Nnne NA 

-Nitroaniline 1155 None N.-\. 

Acen::lphthylene 231 None NA 

Acrolein 98.3 None NA 
Acrylonitrile 98.3 None NA 

Anthracene 1503.3 None NA 
BenZOl a)anthracene 4859 None NA 
Benzolalpyrene 43:26 None N,\ 
Bcnzo(b)tluorantnene 3812 None !\'A 

ßenzo(g.h,l)perylene 2398 Ncme NA 
Benzo(k)t1uoranthene 3245 NOlle !\'A 
bis( 2. -Chloroethoxy )methane 231 None NA 
b is( 2 -Chlom isopropyl )ether 231 None NA 
b is(2-Chloroethyt )ether 231 None NA 
Bi$(2-eth~'lhexyl) phthalate 1651 None NA 
Benzyl butyl phthalate 231 None NA 
Carbazole 1376 None NA 
Chrysenc 5004 NOl1c K\ 
Dibenzo( ahlanthracenc 881 NOIl':- NA 
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Tetra Tech. Inc. Tahl:: ;..ISA-:'t, 

Surface Soil Toxicit~ Ecolo~iC<ll 

co PC Mean Reference Value Quotient (EQmunl 

Dibcnzofur::m 2.,1 None '\A 

Di-n-octyl phthalate 731 None 'OA 

FJuoramhene ISRRO Nonc :\A 

Fluorene 3367 Nlmc :\A 
Hexachlorobutadiene S'Ì.: Xom: 'A 
Hexachloroethane ~31 Nom: '\.--\ 

Indeno( 1.2.3-cdlpyrcne 2435 None '\A 
Isophorone 231 None ,.-\ 
Naphthalene 89.1 None :\A 

N- N Itroso-di-n-propy hUllinc '131 
NOIl(,' 'A 

Phenanthrene 415:2.::: None :'\A 

Pyrene 64 None :'\A 

Volatile Organics (ltg/kg) 

1.1-Dichloroclhcne 3.9 None 1'\.-\ 

1.1.Dichloropropene 3.9 None :'\A 

t .2.3- T richloropropane 3.9 None "'A- 

1.2. 4-T richlorobenzene 71 & None x.-\ 
- 

t ,1.4- T rimethy.Jbenzene 3.9 None "'.--\ 

1.2-Dibromo- 3-chloropropan J9 None j'lo;.-\ 

1.1-Dichlorobenzcne 718 None 1'\.-\ 

1.3.5. T rimethylbenzene 3.9 None 1'\A 

1.3.Dichlorobcnzenc 71& None :-\A 

l.3.Dkhloropropanc 3.9 None i\:.-\ 

IA.Dichlorohenzene 68.14 None x.-\ 
2.1.Dichloropropane 3.9 None i\:A 

2.Chlorotoluenc 3.9 None NA 

2.Butanone (MEK) 69 None 1'\.-\ 

2-Hexanone (MBK) 39.3 None NA 

4-Chlorotoluenc 3.9 None 1'\,-\, 

Acetone 86.3 None ;'\;,-\, 

Bromobenzene 3.9 None l\.-\ 

Bromomethanc (methyl brom d 6.9 None :"õ,-\, 

Carbon disulfide 3.9 None !'òA 

Chloroethane 6.9 None 1\.-\ 

Chloromethane 12.6 None N.-\ 

cis.12-Dichloroethene 42.2 None NA 

Dibromochloromethane 3.9 None NA 

Dibromomethane 3.9 None No\. 

Dichlorodifluoromethane 6.9 None NA 

Isopropylbenzene (Cumene) 3.9 None 1\A 

methyl.tert.butyl ether (MTB . 

6.9 None N,-\, 

n.Butylbenzene 3.9 None NA 
n-Propylbenzene 3,9 None NA 
p-Isopropyltoluene 39 None NA 

Scc-buf)'lbenzene 3.9 None ì'òA 

tert-Butylbenzene 3.9 None N,-\, 

T richloroethene 637.7 None NA 

richlorotluoromethane 3.9 Nom: NA 
Vinyl acetate 3.9 None !\A 

Toxicity Relerence Values from Efroymson et aI. 1997a 
* Value for 1.2-Dichlorobcnzene used for 1.3-Dichlorobenzene 

N/A ~ Not Available 
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Tetra Tech, Inc. Table 27 

TERRESTRIAL SPECIES 
STEP 3 IIAZARO QlIOTIENT VALliES 

MARTIN STATE AIRPORT 

Vole Shrew American Robin Red fox I\lourning Dove White~Foofed l\1ol Rcd.Tailed I1~wk 
Ecological Contaminants NOAEL LOAEL NOAEL LOAE:L. NOAEL LOAEL NOAEL LOAEL NOAEL 1.0AEL NOAEL LGAEL NOAH, LGAEL 
of Concern HQ" HQ, IIQ" HQ, 110" IIQ, 110" 110, HQll IIQ, IIQH IIQ, IlQ" IIQ, 

Cadmium 0.06 0.01 0.85 0.08 0.14 0.01 0.00 0.00 0.08 O.O! 0.!5 0.01 0.00 0.00 

Chromium 0.04 O.O! 0.82 0.16 2.30 0.46 0.01 0.00 2.23 0.45 0.13 003 o.O! 000 
Copper 0.01 0.01 0.08 0.06 0.06 0.04 0.00 0.00 0.06 0.04 0.01 0.01 0.00 IU)U 

Lead 0.02 0.00 0.36 0.04 0.65 0.13 0.00 0.00 2.14 021 0.06 0.01 0.00 0.00 

Mercury 0.00 0.00 0.00 0.00 0.02 0.01 0.00 000 0.02 0.01 0.00 0.00 IUHI 0.00 

Selenium 0.71 0.43 2.68 1.65 0.78 0.23 0.03 0.02 0.82 0.24 0.55 0.34 IU)I 0.00 

linc 0.01 0.01 0.12 0.06 0.53 0.06 0.01 0.00 0.44 0.05 0.02 ()()\ (11)\ 0.00 
Toxaphene 0.00 0.00 0.04 0.01 0.10 0.02 0.00 0.00 0.06 0.01 0.01 0.00 0.00 0.00 
4~ßromophcnyl phenyl ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
4~Chlorphen)'1 phenyl ether 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 om 0.00 0.01 0.00 0.02 0.00 0.03 0.01 0.00 0.00 
Bcnzo(a)pyrene 0.00 0.00 0.16 0.03 0.02 O.OU om 0.00 0.02 0.00 0.02 0.00 0.00 0.00 
Benzo(b )l1uoranthene 0.00 0.00 0.13 0.03 om 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.00 
Benzo(g,h,l)perylenc 0.00 0.00 0.08 0.02 0.01 0.00 0.00 000 lUll 0.00 lUll 1)(IU 0.00 OIlO 

Bcnzo( k )nuoranthcnc 0.00 0.00 0.11 0.02 0.01 0.00 0.01 0.00 0.01 0.00 0.02 0.00 0.00 0.00 
Chrysene 0.01 0.00 0.20 0.04 O.ü2 0.00 1)()1 0.00 0.02 0.00 0.03 l!.lll 0.00 0.00 
Dibcnzo( a,h)anlhraccnc 0.00 0.00 0.04 0.01 0.00 0.00 0.00 0.00 000 0.00 0.01 0.00 0.00 0.00 

Fluornnthcne 000 0.00 0.00 0.00 0.08 0.02 0.00 0.00 0.ü7 om 000 0.00 0.00 0,00 
l~exnchlorocthal1e 0.00 0.00 0.00 0.00 NA NA 0.00 0.00 NA NA 0.00 0.00 NA NA 
Indeno{ 1,2,3.cd)pyrene 0.00 0.00 0.09 0.02 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 
Pentachlorophenol 0.00 0.00 0.05 0.01 o.m 0.01 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 
Pyrenc 0.01 0.00 0.27 0.05 0.03 0.01 0.01 0.00 0.03 0.01 0.04 0.01 (UlO 0.110 

0 0.00 0.00 0.00 0.00 0.00 000 0.110 0.110 0.00 0.110 000 (!.OI) 0,00 OliO 
0 0.00 11.00 0.00 0.00 000 0.00 0.00 0.00 0.110 IUIO 0.011 0.00 0.00 0.00 
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Telra Tech. Inc. T.lhk \1S..\.~~ 

TABLE 28 STEP] ECOLOGICAL QUOTIENTS FOR BEt\THIC INVERTEBRATES FOR cores AT 
MARTIN STATE AIRPORT. MARYLAND 

Sediment Toxìcit~. Ecological 

cope Mean Reference Value Quotient (EQm'.Il) 

Inorganics (mg/kg) 

Beryllium 1.3 NA NA 

Cadmium 102.75 1.2 85.63 

Chromium 20475 81 25.28 

Copper 50.9 34 1.50 

Lead 53.6 46.7 !.I 5 

Mereur:- 0.1l4 (I.15 0.76 
Nickel 25.8 20.9 1.23 

Selenium 8.8 1 8.80 
Silver 0.93 1 0.93 

Thallium 8.7 NA NA 

Zine 190.2 150 L27 

Pesticides (ug/kg) 

Endosulfan I 0.105 None NA 

Endosulfan II 0.315 None NA. 

Endosulfan sulfate 0.315 None NA 
Methoxychlor 0.525 None NA 
Toxaphene 3.15 None NA 

Semivolatile organic.\' rug/kg) 

2.4.5. Trichlorophcno! 368.3 None '.-\ 
?,4.6. T richlorophcno! 311.6 None NA 

?,4.Dichlorophenol 311.7 None NA 
ì,4.Dímethylphenol 311.7 29 10.75 

_.4.Dinitrophenol 1335 NOlle NA 

2,4.Dil1ìtrotoluene 311.7 None NA 

2,6.Dinitrotoluenc 311.7 None NA 

2.Chloronaphthalene 311.7 None NA 
2.Chlorophenol 311.7 None NA 

-Methylnaphthalene 311.7 70 NA 
?Methylphenol (o-Cresol) 311.7 63 .t9S 
?NitroaniJine 1335 None NA 

-Nitrophenol 311.7 None NA 
3 _3' -Dichlorobenzidine 311.7 None NA 

}.Nitroaniline 1335 None NA 
,6.Dinitro.2.methypheno! 1324.2 None NA 
~Bromophenyl phenyl ether 311.7 None NA 

4-Chl oro~ J.methylphenol 553.3 None NA 
-Chlorphenyl phenyl ether 311.Ï None NA 

4.Nitroanìlìne 1335 None riA 
4.Nítrophenol 1335 100 13.35 

Acenaphthene 311.7 16 19.48 

Acenaphthylene 362.5 44 8.24 

Acrolein 7313 None NA 
Acrylonitrile 7313 None NA 
Anthracene 311.7 853 3.(.5 

Benzo( a)anthracene 495 261 1.90 
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Tetra Tech. Inc. ToMk \fS..\-l~ 

Sediment Toxícitÿ- Ecological 

co PC Mean Reference Value Quotient (EQm~~~1 

Benzo(a)pyrene 528..3 430 1.23 

Benzo(g.h.l)perylene 461.7 670 07 
Benzû{klfluoranthene 495 240 2.06 

bisP -Ch loroe[hoxy )methane 311.7 None ;.\:\ 

bis(2 .eh loroisoprop y llethcr 311.7 NOllc 'A 
bis(l -ell loroeth y I lether 1078.3 None ~.-\. 

Bis(2-cthylhcx;.']) phthalate 1078.3 l30n 1\.-\ 

Benzyl butyl phthalate 311.7 63 !\A 

Corbazolc 31 J.ï None NA 

Chrysene 528.3 384 1.4 

Dibenz(a.h lanthracene 311.7 63.4 4.92 
Diethyl phthalate 311.7 200 1.56 

Dimethyl phthalate 311.7 71 4.39 

Fluoranthcne 728.3 60U 1.21 

Fluorene 311.7 19 16Al 

Hexachlorobenzene 31\.7 22 !\A 
Hexachlorobutadiene 201.6 11 NA 

Hex aeh lorocy I copentad í ene 311.7 None NA 

Hexachloroethane 311.7 None N.-\. 

Indeno( 1.2.3-cd)pyrene 478.3 600 0.8 

Isophorone 311.7 None N.-\. 

Naphthalene 552.9 160 3.46 

Nitrobenzene 311.7 None NA 
N-Nitroso-di.n-propylamine 311.7 None NA 
N - Nitrosodipheny lamine 311.ï 28 11.13 

Pentachlorophenol 1335 360 3.71 

Phenanthrene 545 240 2.27 

Phenol 31J.7 420 (),7..t 

Pyrenc 728_3 665 1.1 

Volatile Organics (ug/Jig) 

1,1-Dichloroethene 25.3 None NA 

I,I-Dîchloropropene 25.3 None NA 

1.2.3- Trichlorbenzene 25.3 40 0.61 

1.2,3- Trichloropropane 25.3 None l"A 
J .2.4-- Trìchlorobenzene 160.2 4{) 4.01 

1.2.4- T rimethylbenzene 2352_6 ;\;one NA 

1.2-Dibromo-3-ch loropropan 25.3 None !'\A 

1.2-Dichlorobenzene 160.2 35 4.(, 
1.3 .5- T rimethylbcnzcne 875.3 None NA 
1.3-Dichlorobenzene 160.' None I'A 
1,3-Dichloropropane 25.3 None NA 

1,4-Dichlorobenzene 160.2 110 1.46 

2.2-Dichloropropane 25.3 None NA 
2 -Chlorotoluene 2D None N.-\. 

2-Butanone (MEK) 4981 None NA 

2.Hexanone (MBK) 253.9 None NA 

4-Chlorotoluene 25.3 None 1'OA 

Acetone 550 None NA 
Benzene JJ.4 Nonc NA 
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Tetra Tech. fne. IJt-k \-lS_-\"'~}; 

Sediment Toxicity Ecological 

cope Mean Reference Value Quutient (EQ",u,,) 

Bromobenzene 25..1 None :\A 

Bromomethane (methyl brom 49.7 None :\"A 

Carbon disulfide 36.9 None '\.-\ 

Chloroethane 49.7 None :\.-\ 

Chloromethane 49.7 None ;'\,.\ 

cÎ.s-I.2-Dichloroethenc 57!7 None :\A 

Dibromochloromethane 25.3 None ~A 

Dibromomcthane 25.3 None :\A 

Dichlorodifluoromeihane 497 None :\A 

Ethylbenzene 2507.4 IU 250.74 

lsopropylbenzene (Cumene) 185.7 Nant'. ~.-\ 

Methylene Chloride 37.3 None NA 

methyl.tert.butyl ether (MTB 49.7 None :"\.-\ 

n-Butylbenzene 172 None NA 

n-Propylbenzcne .140.7 None NA 

p-Isopropyltoluene 272 None 1'\.-\ 

Sec-butylbenzcne 182.4 None NA 

Styrene (monomer) 25.3 None 1\A 

lcrt-Butylbenzene 25.3 None !\A 

Toluene 58348.5 None NA 

Trichloroethene 11558.2 41 281.91 

T richlorofluoromethane 25.3 None NA 

Vinyl acetate 25.3 None :\'A 

Vinyl chloride 160.7 None NA 

Xylenes. total I U86.8 40 289.67 

Toxicity Reference Values from Efroymson et at 1997a 

'" Value for 1.2-Dichlorobenzene used for 1.3-Dîchlorobcl1zene 

N/A = Not Available 
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Tetra Tech. Inc. Table 1\1S.-\-~l} 

TABLE 29 STEP 3 ECOLOG[CAL QUOTIENTS FOR AQUA TIC COMMUNlTIES FOR COPC, AT 
MARTIN STATE AIRPORT. MARYLAND 

Surface 'Vater Toxicity Ecological 

COPC Mean Reference Value Quotient (EQ...~~.,) 

Itrorgonics (ugIL) 

l-otal Cadmium 2.5 0.1 25 

Total Copper 8.25 2.85 2.89 

Total Lead 2.5 0.54 4.63 

Total Silver 2.5 0.0001 2.5000.00 

Dissolved Cadmium 2.5 0.1 15 

Dissolved Copper 9.75 2.85 3.42 

Dlssolvcd Lead 2.5 0.54 4.63 
Dissolved Silver 2.5 0.0001 25000.00 

Dissolved Zinc 42.5 " 1.15 ." 
Semivo{atiJe organics (ugIL) 

2.6-Dinìtrotolucne 5 None NA 
2.Methylnaphthalene 5 None NA 

2-Nitroaniline 5 None NA 
3.3 '.Dichlorobenzidinc 5 None NA 
3,4-Methylphenol 5 None NA 
}-Nitr<:lanilìne 12.5 None NA 

4,6-Dinitro.2.methyphenol 12.5 2.:1 5.43 
4-Bromophenyl phenyl ether 5 1.5 3.33 
4.Chloro-3-methylphenol 5 0.3 16.7 
4-Chlorphenyl phenyl ether 5 None NA 
4.Nîtroaniline 5 None NA 
Acetophenone 5 None NA 
Anthracene 5 0.[ 50.00 

Benzo(a)pyrcne 5 0.014 357.14 
Benzo(b)tluoranthene 5 None NA 
Benzo{g.h,I )pery lene 5 None NA 
Benzo(k)fluoranthene 5 None NA 
bis(2-Chloroisopropyl )ether 5 None NA 
Benzyl butyl phthalate 5 

.' 1.67 

Carbazole 5 None NA 
Chrysene 5 None NA 
Dibcnz( a.h )anthracene 5 None NA 
Diethyl phthalate 5 3 

. 1.67 
Dimethyl phthalate 5 3 1.67 

Hexachlorobenzene 5 3.68 1.36 
lndeno( I ,2.3-cd )pyrene 5 None NA 
N-Nitroso-di-n-propylamine 5 None NA 
Pyrene 5 None NA 

Volatile Organics (ug/i) 

1.2.3. Trichloropropane 0.5 None NA 

1,2.4- T rimcthy Ibcnzene 0.5 None NA 
12.Dîbromo~ 3 -chloropropane 0.5 None NA 
1.3.5-Trimethylbcnzene 0.5 None NA 
1,3-Dichloropropane 0.5 None NA 
2-ChlorotoJuene 0-5 None NA 
4-Chlorotoluene 0.5 None NA 
Bromobenzene 0.5 Non!.: NA 
Chloroethane 0.5 None NA 
Isopropylhenzene (Curnene) 0.5 None NA 
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T etm Tech. Inc. Tabl:.: \1S..\<?lJ 

Surface \Vater Toxicit~. Ecological 
I cope l\-Iean Reference Value Quotient (EQ",un) 

methyl-left-butyl ether (!\,UBEJ 3.75 }\;one NA 

o.Butylbenzene 0.) None NA 
n-Propy'lbenzene 0.5 t\one NA 

p-Isopropy lroluene 0.5 Non~ NA 

o xylene 1.5 None NA 
Sec-butylbenzene 0.5 J\ione NA 

Styrene (monomer) 0.5 None l\'A 

teI1.Butylbenzene 0.5 ~onl' NA 

Vinyl acetate 0.5 None NA 

Toxicity Reference Values from Efroymson et al. 1997a 

N/A = Not Available 
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Tetra Tech, Inc Table 30 

Raccoon Mallard Belted Kingfisher Great Blue Heron 

Ecological Contamìnants NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

of Concern HOe HO, HOe HO: HOe HO, HOe HO, 

Total Cadmium 0.11 0.02 0.02 0.00 0,12 0.ü1 0.78 0.06 

Dissolved Cadmium 0.00 0.00 0.00 0.00 0.03 0.00 O.1S 0.0" 

Total Chromium 0.88 0.18 0.13 0.03 0.54 0.11 3.62 0.72 

Total Copper 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.02 

Dissol\'~d Copper 0.00 0.00 0.00 0.00 0.00 0.00 0.03 O.O~ 

Total Lead 0.01 0.00 0.00 0.00 0.01 0.00 0.(1(> Ilill 
Total Nickel 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 

Total Selenium 0.09 0.05 0.00 0.00 0.03 0.01 0_25 0.05 

Total Zinc 0.01 0.00 0.00 0.00 0.0" 0.00 0.28 0.03 
4~Ch!oropheny! phenyl ether NA NA NA NA NA NA NA Nr\ 
Benzotu)anthracene 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.01 

Benzo(bltluofunthene 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.01 

Benzo(g.h.I)perylene 0.00 0.00 0.00 0.00 0.01 0.00 0.06 0.01 

Benzo(k)tluoranthene 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.01 

Chrysene 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.01 

Dìbenz( a.h )anthracene 0.00 0.00 0.00 0.00 0.01 0.00 0.06 0.01 

Fluorene 0.00 0.00 0.00 000 0.03 0.01 0.23 0.05 

Hexachlorobenzene 0.00 0.00 0.00 0.00 0.26 0.05 2.15 0.41 

Hcxachlorobutadiene 0.00 0.00 0.00 0.00 0.01 0.00 0.20 0.04 
Hexachlorocyclopentadiene 0.00 0.00 NA NA NA NA NA NA 

Hexachloroethane 0.00 0.00 NA NA NA N.A NA NA 
Indeno( 1.2.3.cd)pyrene 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.01 
Pentachlorophenol 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.04 

Phenanthrene .0.00 0.00 0.00 0.00 0.08 0.02 0.64 0.13 
Pyrene 0.00 0.00 0.00 0.00 0.01 0,00 0.ü7 0.01 

1.1.1.2-Telrachloroethane 0.00 0.00 NA NA NA NA NA NA 

1,1.2.2. Tetrachlorethane 0.00 0.00 NA NA NA NA NA NA 
a 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

AQUA TIC SPECIES 

MEAN CON CENTRA TION HAZARD QUOTIENT \' ALUES 

MARTIN STATE AIRPORT 
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Tetra Tech, Inc Table MSA.31 

TABU; I\ISA-JI Sll!\Ii\lAHV OF ECOLOGICAl. cope 1tt<:J\I.\INING A FfF.1t STEP 3 IHSI\: ASSr.SSI\I[r\'T 

ChemiC(l1 Smj(lceSoil SlIrj(ICI.'Wliter Ser/iment 

~ 
- 

. . , " ~ -, , ~ E . E . 

! ~ . , . . ~ ~ '" 
~ 

" 0 0 ~ , :~ ~ "'" f, E , " Q 
~ .!! . " 

"" ~ S .~ . ð . . 
, ~ " 

~ .!! ~ 
~ a ~ -- J 0 " iii -" " ~ 

~ , 'S E ~ . a "" ; " ;; 
c 

"" ; " 
~ li ~ -- ., 

, ~ ~ " ~ ,~ ~ . ~ " . " 
~ö: ~ '" ~ !; 

E ~ !; :J. ~ :J. ~ ,~ ~ 

It/orgmtics 
Tr>tal....ni(mony I X I I I I I I 

T<llalDeryllium I X I I I I I I I , I I I I ß 
filial Cadmium I X I I X I I I I I X X I I I I I 

Oissol\"fdCaJmillm X I I I 

To!alCh,,:.mium I X I I I I I x I x I x I I I x I II 
fOlalLol"l"" I X I I I I I I I x X 

OissolndCoppc, X 

He~a\ alell! Cllfomium I X I I I I I I I 

flllalLcad I X I I I I I I x I x X 

Dissoh-edLead X 

rOlallllercury X X X 

rolalNiçl,:el X X 

TolalSde'lium X X X 

l'olaISih-e' X X 

Di5sohedSihcr X I I I I 

TOlalTl1aUium I X I I I I I I I , 

"folaIZ;llc X I I I I X 

Di!solvedZine X I I I I 

PeJlicities 

Endo.lllfanl I , I I I I I I I , 

Endosulr'ml! I x I I I I I I I , 

EndMulhm~ulfale I , I I I I I I I , 

MetllG,<)'cl1lo, , 

ro,<nphene I , I I I I I I I , 

Semil'o!ll(ileOrgnll/cs 

1,...s-T!ìchlmophenol X x 

.--.- 2.4_6-Tli~h!onl!lhenQI X X 

X --. l,4-DichlorOl'hcnol X 

2.4.Dimclh~ll'l1ellol X X 

X -- ~.4-Dillìtr(lrhenol X 
~ 

!.4-lJìniIlOJlolliene X X 

~.6-ninillOloluene x x x 

------ ~-("hI01onRphlha!ene X X 

2,Chlmopl>en<J1 X X 

2.Chloroethyl\ìn'lelher x 

2.M_ethylo" thakne X I x I I I I I x I I I I J 
~.Meth\IJlhenoIID.CreWlJ X I I I I I I X I I 

Mar1in Slale Airport IOf4 rÇi)10qir;'l1 PL<;~ I'.~'''~",,,,''nl 



Tetra Tech,lnc hhleMSA.31 
TABLE ì\ISA.JI SVi\li\IAHY OF J:(~OLOGICAt core RE^L\.INING AFTlm sn;r J RISK ASSESSMENT 

C/I"/IliCllf StIf{aceSoil 
.f,,'llrfm'eWurer 

Serfimelll 
, 

S 
. , .. , ~ ~ , 

:;: . , . , 
ò 

, , 
. ~ - " ~ ~ ~ ~ "S 
. ." ~ il ~ fa ~ 't; ~ ~ 

.~ 
." ~ " , 

.; '" 
, 

.; .. ~ " 
. . ð . ~ . '! ~ . " . ~ ~ '< ., ~ .. '" ~ * ~ . < i: 

, 
" ~ .~ ~ ~ 8 '" ~ ." ~ Q " Õ ~ ~ ~ . ';\ 

. . , 
, ~ ." . ~ . . ~ ~ ~ 

'" $; ~ ~ ! ,;; . ;i ð :; ,;; 
It. :; " '" 

~.Nilroan;!jlle X X X 

l.Nilrophenol X 

J)'.Djchlor~benl;dine I x I I I I I I I x X 

3,4.J\lelhylphenol X 

j.Nilroanil,ne I x I I I I I I I x x I I I I H 

,1,6-0inillo.Z-rneII1'1I)henol I x I I I I I I I X x I I I I U 

.j.flromophenyl-phenylelher X X 

4-Cht>ro.~-melhylphenol I x I I I I I I I ~ 4-ChlOfollhell~'I'llheJJ~lether x X 

~-Meth~lphenol (r-Cre~ol) X 

'1-NilfOJrÜline , X X 

4.Nitruphenul X X 

Il,cen~phtht'ne X X 

Acenaphlhytene X X 

AcetophClione X 

AC!r:>lcin X X 

Aerylonilfile X X 

Afllhracene X X X 

flwtn(ul;>nrlnacene X X X 

ßen:zo{:>}p}'rene X X X 

Oenw(b)nUoraflthene X X X 

Benzul!:.h,l)perylene X X X X 

Benl(1\k~l1uoranlhene X X X X X 

bj5(2-('bfo",elho~ylnlelhaJle X X 

hj~(2.Chlo'oisop'''py!lelhe' X X X 

bi'IZ.Çh!mnelhyl)cther X X 

f,;,(2.elh..the'(yl)r>h!h~I"le , X 

X 
- 

l1enz,'lb1l1.,lrh1h"blt , X 

CJ!hazulc x X X 

Ch,..,';~ne X X X X X 

X X 
- 

1);l>en~nla,h)J01hrJëC~e X X X 

[libenlOfl!l~n ~ l),elh,'lphlhalat<: X I I I I I x I I 

+-- x I I I I I X I -- I);metby!phlhalate 

Di.1Hltl)'lphlhJlale 

Fluoranthene I I I x I I ~~ Fluorene I X I I I I I I I I I I I X x 

Hexachlorou.:nlene X I x x I x x x 

-- 
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Tetra Tech, toe 

Chemica! 

II"xachlorobuladje~e 

HeM~hlorocydopenI9díen" 

Hexachloroethane 

ndI'IlOI1,2,j.c,dJpyrenl' 

sophorOlle 

illobenzene 

.Njtro~o.d'.n.pf('pyIJmine 

.Nit,osodiplienylllmine 

nt""hlorphen,,1 

enao>lhrene 

'henol 

Pyrene 

1,I,I,t-Tetrachloroethane 

1,1,2,2.Terrachloroclhane 

l,l.Dich!oroelhene 

1,I_Di<.-hINopropene 

I,::!)-Trichlorobenzene 

1.~.3.1'ri<hloropropane 

1.2.4.TricI11orobef11_l'ne 

1.~,4.1rimelh,.lbel\l"'ne 

1,2.0ihroruo-)-chlnropr.:>pnne 

T.2-DichlorDbenze-ne 

+.J,5_Trimethl,jbenzcne 

l.j.Dkhl(lloh'll~en'-' 

I.J.Dichlompropiine 

1.4..Diçhl\'robenzeTle 

~.2_D;chkHopropa"e 

2.ChloHltolue~e 

2'!)Ulanorre (~lEKl 

~.He"anone 1~18KJ 

~.Ch!",molll"nc 

A<:elo~~ 

ß"'lUlle 

ßlomobenzene 

ßmmomethane{melhyl blOmideJ 

C'arbonDisulf,de 

Mal1ìn $Iale Airpol1 

TARLE 1\1$'\.)1 Slil\li\lAR\' OF ECOLOGICAL cope REMAINING ;\FTER sn:r 3 RISk: ASSESSi\1F:NT 
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TelraTech,lllc, 

Oremim! 

r:hlorOelf'Qlle 

Chlmomelhall';: 

cis.l_~-Di"h1roel!lene 

D;bromochIOl<Jmell1l1n~ 

DibromQ1nelllane 

Di.hlofodinuo<omethane 

Elhylben7.et1c 

Iwp"'pylben~""e{Cllmenc) 
Mcth}'lel,eCh!oride 

mctl1yl-lcr1.bUlyl.elher(MTBf.j 

n.Hul\'lh~nzcne 

[l-I'fopylbenune 

p-Iwp'rlpylbem:.ene 

oXl'le.ne 

See-Butylben?cn.. 

SIj!(ene{monom<:f) 

leI1.0ulylhcllz<:ne 

roluene 

rlíchlof~lhe<le 

l"r,ch!OfoJ]UQrmnelhanc 

\'inylacelale 

Vinyl chloride 

Xylelles.lolal 

Martin State Airpon 

TARLE I\IS,\.31 Stll\ll\lAR\' Olj ECOLOGICAL C(WC RF.!\MINING AFTER STEP J RISK ,\SSESSI\IENT 

" 
. 
! 
~ 
il 
i ~ 
.Ê~ 

, 

, 

SurfoceSoil Surf/luWaler 

~ 
, 

~ , ~ 
'" 

, ~ > ~ 
" . ~ . ~ . . " ~ " . ~ " 

~ ~ " . 

~ < 
, .5' -" e 

" 

s ~ . ~ ~ ~ 

~ .:; -~ < ~ . 
, 

, 
. , .. 

u ~ ~ 
~ ~ u ~ ~ .:; ~ . ~ ~ " e <i! 

~ " 

x 

I 

1'1 I I I I I I I 

~x X - cope remaIning after Step 2 

x ~ cope remainln after Slep 2 (only cope because.1/2 Rl greater than SRV or No SRV available) 

Not Measured or not a COPC in this medi2. 
No ToxIcological Data Available 

-" 
~ 

x 

, 

, 

I x I I I I I , 

x 

, 

, 

, 

x 

x 

x 

, 

x 

I x 

x 

I x 

I , I I I I I I I 

I x I I I I I I 

I x I I I I 

4of4 

Sediment 

~ , 

.. ~ ~ 
'W, ~ 

;; 
. 

.S " 
, ~ ~ u , 1: 

'" 
:;; ~ ~ g ~ " ~ ~ ~ <i! G 
x 

x 

x 

, 

x 

x 

X 

x 

x 

x 

x 

x 

, 

x 

x 

x 

x 

X 

x 

x 

x 

x 
- - 

Table MSA-31 

~ 
;; 
';; 
~ 
~ 

." , 
;g 

--- -- 
-.-- 

fcnlop;",~1 [1;';1< Á<;'>f'''S!l1f'!ll 



Tetra Tech, Inc. Table MSA-32 

TABLE 32 ECOLOGICAL RISK ASSESSMENT SUMMARY 
Assessment Endpoint Measurement Endpoint Result 

Ecological h~alth of terrestrial plant Evaluation of soil chemistr;v' with respect . Mean 11Q5 for 13 metals, 4 pesticides. 50 semi-volatile organic compounds, 

COJnll1ullitÎes to vegetation screenÎng values and 32 volatile organic compounds \Vere:::-- I or lacked (l TRV. iiJdicaling 

potential for risk to lerrestrial plants. 

Ecological health of terrestrial Evaluation of soil chemistry with rc~rcct . Mean HQs for 13 metals, 4 pesticides, jO sCl11i-vülnlilc organic compounds. 

invertebrate communities to soil invel1ebmte screening values and 32 volatile organic compounds were >- 1 or lacked a TRY, indicating 

potential for risk to terrestrial invcI1ehmtc communilìcs. 

Long~term health and reproductive EvaluatiDn of dose 1/1 prey hased on . NO/\EL HQs based on the me<ln concenlm!ìol1s were below !.o ror all copes 
capacity of omnivorous avian spedes surface soils data and dietary exposure except chromium and lead. 
(tvfouming dove) models 

. LOAEL IIQs for chromium and lead were helmv 1,0, therefore risks to 

populations of the Mourning Dove from these copes arc acccrH<.1blc as no 

adverse effects are expected, 

Long term health and reproductive Evaluation of dose in prey based on . NOAEL HQs based on the mean concentrations were helow I ,{I for all copes 
capacity of invertivorous avian species surface soils data and dietary exposure except chromium, 
(American robin) models 

. LOAEL lIQs hased on the mean concentration were below 1.0 for çhroll1Îulì1 

and an acceptable risk to populations of the AmericAn rohin from chromium 
exists. 

Long~term health and reproductive Evaluation of dose in prey based on . NOAH. HQs hased on the mean concenlrations were below 1.0 for all copes, 
capacity of carnívorous avian species surface soils data and dietary exposure 
(Rcd.tailcd ha\vk) models 

Long-term health and reproductive Evaluation of dose in prey based on . NOAEL llQs based on the mean concentrations were helow I,ll for all copes. 
capacil)' of small hcrbìvorous mam1l131ian surface soils data and dietary exposure 
species (Meatlo\v vole) models 

LOl1g~term health and reproductive Evaluation of dose in prey bused on . Wilh the exception of selenium; NOAEL IIQs bflscd on mean t:tlllccnlraljolls 
cnrncity of small carnivorolls mammalian surface soils dnta and dietary exposure were helow 1.0 indicating acceptable risk 
species (Short tailed shrew) models 

. LOAF!. I lQs basc.d on tbe mean CflllceotratJon were helow 1.0 rÒr sckniuf1l 
and an acceptable risk to populations oflhc short-laìled shrew I"Wlil st:kniull'l 

exists. 

Long-term he<\ìth and reproducti\'c Evaluation of dose in prey ha<;cd on . The NOAEL J fQ ror all cope.': were below 1.0 indit.:aling acccplahk risk. 
capacity of herbivorous mammalian surface soils data and dietary exposure 
species (White~footed mouse) models 

Long-term hetdth and reproduclive Evaluation of dose in prey based on . NOAEL IH)s b3sed on the mean concentrations \\en:: helll\\' 1.0 for all ('{lIl{ 's 

capacity of large omnivorous mammalian surface and sub-surface soils data and 

species (Red fox) dietary exposure models 
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Tetra Tech, Inc. Table MSA-32 

TABLE MSA-32 (continucd) 

Assessment Endpoint Measurement Endpoint Result 

Ecological health of nquutic water column Evaluation of surface water chemistry . Mean IfQs for 4 mclnls(botl1 tolal and dissolved) and 1 meta! (iUS! dissolved. 2~ 

communitic$ wiih respect to water qU<llity criteria scmÎ.vola!ile organic compounds. and 19 volatile organic compounds were -.1. 
or lacked u TRV. indicating rr",k to aquntrc waler column communilics. 

Ecological hcnlth ofbcnthic invertebrate Evaluation of sediment chemistry with . Mean HQs for 9 mcwls. 4 pesticides. 53 scmi.vol:l!ile organie compounds. and 

communities respect to sediment screening val'ues 43 volatile organic compounds wcre~' I 01' lacked a lRV, indicating risk to 

benthic im'ertcbratc communities 

Long.tcrm health and reproductive Evaluation of dose in prey based on . The NOAFL IIQ for all copes was below I,ll indicating acccpt<lh1e risk 

capacily of omnivorous aquatic avian surface water and sediment data and 

spedcs (Mallard duck) dietnry exposure models 

Long.tcrm health and reproductive Evalualion of dose in prey based on . The NO^I~L IIQ for all ('opes. {'xccpt mercmy. were hdmv 1.0 indicllling 

capacily ofpicivorous aquatic avian surface water and sediment data and acceptable risk. 
species (Beltcd kingfisher) dietar)' e~poslJfe models . The LOAEL I IQ for mercury was greater tban 1.0 indicating possih1e risk tn 

the belted kingJishcr. 
., 

Long-term health and reproductive Evaluation of dose in preÿ{~ased on . The NOAEL llQ f(Jr all (OPCsexcept. chromium, melcury. and 

capacity ofpÎcivorolis aqllatîc avian surface water and sediment data and hcxachlorobcnzenc. \vcrc less than 1.0 indicating ncccptntlic ris!.:. 

species (Oreat bluc heron) dietary exposure models 

. LOAEL IIQs for chromium and hcxtH.:hJorohenzcne \vcn.: less lh~n !.o 
indicating acceptable risk as no adverse effects arc expected. 

. 1..0AEL 11Q for mercury was greater than 1.0 indicating p(lssíhk risk tu the 

great blue heron. 
Long~term health and reproductÎve Evaluation of dose in prey based on . The NOAEL IIQ fiJr all copes \VilS helow 1.0 indicating accer1nhle risk 

capacity of omnivorous aquatic surface water and sediment datn and 

ffinOlmalian species (Raccoon) dietary exposure models 
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