
MD..304 

ECOLOGICAL RISK ASSESSMENT 
MARTIN STATE AIRPORT 

Middle River, Maryland 



Ecological Risk Assessment 
Martin State Airport 

Middle River, Maryland 
October 2004 

Prepared for: 

Lockheed Martin Corporation 

Prepared by: 

Tetra Tech, Inc. 

~~g~~ Nisha Bansal 
Project Manager 

b=";:~~ 
Principal Ecotoxicologist 

~ 
Marcus Bowersox 
Principal Risk Assessor 

TETRA TECH: MARTIN STATE AIRPORT, ECOLOGICAL RJSK ASSESSMENT 



TETRA TECH, INC. 
3475 East Foothill Blvd. ~ Pasadena CA 9 II 07 

(626) 351.4664 
FAX (626) 351.529\ 



TABLE OF CONTENTS 

Section Page 

INTRODUCTION 
........................................................................................................... ]-1 

1.1 Objectives 
............................................................................................................ 

1-1 

2 PROBLEM FORMULATION AND ECOLOGICAL EFFECTS EVALUATION........ 2-1 

2.1 Environmental Setting 
.........................................................................................2- 

I 

2.2 Receptors of Concern.................. '" ...... ....... ........ ......... .......... ..... ............. ..... ....... 2-2 

2.2.1 Threatened or Endangered Species 
.......................................................... 2-3 

2.2.2 Non-Threatened or Endangered Species 
..................................................2-3 

2.3 Ecological Risk Conceptual Site Model .............................................................. 2-4 
2.4 Assessment and Measurement Endpoints............................................................2-4 

3 COPC SCREEN 
..... .... ..... ........ ...... ..... .......... ...... ......... ...... .... ........ .... .......... ........ ........ ..... 

3.1 

3.1 Surface Soil COPC 
Identification........................................................................3-1 

3.2 Surface Water COPC 
Identification.....................................................................3-2 

3.3 Sediment COPC Identification 
............................................................................3-3 

3.4 Swnmary of Ecological 
COPCs.............. ........... ..' ....... ..... ............ ..... ..... ....... ... '" 3-4 

4 STEP 2 ECOLOGICAL RISK ASSESSMENT 
..............................................................4-1 

4.1 Direct Exposure of Plants and Invertebrates to Surface Soil............................... 4-1 

4.2 Indirect Exposure of Higher Trophic Levels to COPCs (Food Web 

Analyses).............................................................................................................. 4-2 
4.2. Swn8.2
/F0 9.306 T14TL
06 Tm
7.92 TL
(2 )'
/F0 8.1 Tf
 9.306 Tf

/F0 04eF853Tf
1 0 8.1 T6.28 4717095 Tm
9.7284 T341 Tf
/F0 4.46853792 Tc
(..022 3'
/F0 5.03765
0.0738 Tc
(32903 Tc
(2.2.25Tf
/F0 4.0854 Ts )'
/F0 7.44 8
/F0 Tf
/56 Tf
1 854 Ts )4.44 43575.6089 Tm
7.23 TLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL Tm
9.5832 TL9Tf
/F0 6.09564Tf
/F0 7.3757 Tf
/F0 4.994235 Tf/F0 8.2764 Tf
/F0 48 TL5Tf
1 0 20 1 225.310251.7913 Tmm
8.5668 TL76Tf
/F0 7.8351 1009 0 0f
/78 Tf
1 0 76Tf
/4.56 57.2
/F0Aquat.0257 TL
0.1c
4-2 )''
/F0
H i g h e r  

...0 0 1
/F0 6.7269 F0 22062 Tc
0 F0Tf
1 033687Tf
1 0 9 F0 26.12 549.03776 Tm
8.184 .052 Tf
/F0 7.722 T52/F0 93429 8Tf
1 8552 Tf
4.56  Tf
//F0Aquat.0257 TL
0
/F0s 



TABLE OF CONTENTS 

(CONTINUED) 



Table I 

Table 2 

Table 3 

Table 4 

Table 5 

Table 6 

Table 7 

Table 8 

Table 9 

Table 10 

Table II 

Table 12 

Table 13 

Table 14 

Table 



Table 17 

Table 18 

Table 19 

Table 20 

Table 21 

Table 22 

Table 23 

Table 24 

Table 25 

Table 26 

Table 27 

Table 28 

Table 29 

Table 30 

TABLE OF CONTENTS 

(CONTINUED) 

LIST OF TABLES 

Terrestrial Species Step 2 Hazard 



TABLE OF CONTENTS 

(CONTINUED) 

Table 31 

Table 32 

Summary of Ecological COPC Remaining After Step 





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 
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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 





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 and 
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5. Protection of terrestrial organisms that live in the soil. by determining that COPCs in the 

soil do not have 



. Media Chemistry for Soil-The measurement of chemical constituent concentrations in 

soil provides the means, when compared 



SECTION 3 

COPCSCREEN 

Soil, 



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: 
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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 



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. 

TETRA TECK MARTIN STATE AIRPORT, ECOLOGICAL RISK ASSESSMENT PAGE 3-4 



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 c o n c a m i n a n t s  
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4.2 INDIRECT EXPOSURE OF HIGHER TROPHIC LEVELS TO COPCS (FOOD' 

WEB ANALYSES) 

4.2.1 Terrestrial Food Webw644 Tf2ES) 



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. 
Se0or8 cm
 9.0655577 Tf
/F0 5.28 TF 154.44 6530.16 651.6647 Tm
8.510.5798 6
8.87570.88623018.6249 TL
0.30446 Tc
74738'
/F0 8623018.6f
/F0 108 Tf
Web0 0 1 222.128 651.2386 55Tf
/F0 8.4 8.089TL
0.5 Tf
 0 0 5(sp5229
/F0 8.089f
1 0 0 0 1 381Bioaccumula6 Tf
1 0 0 1280.24 685.5696 23m
8.712 TL
0.3524  Tc523 Tc46
/F0 6.324 Tf
/F4 F0 71 338.76 s0 0 1 110.16 651.6647 Tm
8.514 TL
0.19934 Tc5(sp1046
/F0 692 Tf
/F03.0685 Tf
1 0 0 1 F0 7m
8.514 TL
0.121189c5(34 T57)'
/F0 72 Tf
/F0  8.0685af
/tic0 0 1 118F0 8.97009 TL
0.3046 thi5(sp8057)'
/F00 8.970 Tc
117304.56 verteb Tf
1 0 0 1 26398..7171 TL
0.1653144 Tc5(sp5480 7.7108..717.78 Tf7/F0 7.4lant1 0 0 1 265.46 651.6647 1
8.784 TL
0.0686F00 c523 T346
/F0 61.77 Tf
/Tc
1 0 0 Tf
/F0 8.3635 
1 0 0 1 198.72 702.9218 Tm
8.3853 TL
0.361.92 523 7167)'
/F0 2 Tf
0 Tc1 )'
/85 Tish1 0 0 1 503.28 651.0662 Tm
8.0685 TL
0.3(ROCs 523 38 )'
/F0 7.425 Tf
/ 7.2.349 Tff
1 0 0 1 178 720.5226 Tm
8.448 8.4 829
8.28 TL
0.398412 thi5(sp0042)'
/F0 90 7.272 126.0685 Tf
1 0 0 1 5068 651.2386 Tm
8.316 TL
0.1428.28 523 91'
/F0 6.912 Tf
/F09 8.349 Tf
1 0 0 1 4335.72 702.92180828 651.2386 896
8.3853 TL
0.44700 c523 3644
/F0 9.36Tf
0 Tc139.778 Tfe
1 625 T Tf
1 0 0 12868 651.2386 Tm
8.311.1437 428 651.2381ed )'8.87570.881/F0 7.2415 TL
0.0925 Tc
5(sp83 )'
/F01/F0 7.2Tf
/F0.283 Tfof0 8.2764 Tf172 634.6315.4992 652.0906 2492TL
0.5 Tf
 0 0 575 T. 
a 

a ing33178 752 77667b0
8.3853 TL
0.3611 Tc531.2al 



Most BAFs are less than 1.0, indicating that expected concentrations in organisms are smaller than 

those found 



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 

site� Tf
96430.62644 279.1732 T/day 





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 



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 



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 



American robin 

Seven inorganic COPCs were determined to pose potential 



vole as evidenced by HQN'S exceeding l.O. 
a s  



Details 





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 concentration 
in 

a 

given media the 

T a b l e  







5.4.2 Step 3 Risk 



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 greater than 1.0 indicating possible risk to aquatic 

communities. Nine SVOCs were also identified as posing a possible risk �Tf
"" > 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 t.4332 Tf
1 0 0 10 Tf
/4507 Tm7 Tm
10.z66 544.
0.e4 Tc
(tor )'
/F0 eir 



SECTION 6 

UNCERTAINTY ASSOCIATED WITH THE STEP 3 ERA 









]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 



SECTION 7 

ECOLOGICAL 



The Step 3 ERA results for COPCs in surface soil are 





7.3 SEDIMENT 

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

invertebrates, mallard 



SECTION 8 

SUMMARY AND CONCLUSIONS 

In summary, terrestrial organisms (plants and invertebrates, short-tailed 



Source Transport Pathways Exposure Media Exposure Route Receptors 

A( uatic Terrestrial 

~~ O).~ " 
"Þ,j:t:: 

- '" 
" ~ 

-'" 1< 0 -" .0:> llo :;;: c: " ~ 
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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 



TalraTero.lnc ^=n<lucMSA-A 

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 



"mTc,<h.in< 



T.u.T"ù.I",,' ,\j,,,,,,,J,, "".,.,\ 

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 529100 

3.21 

529100 

3.21 
20 
0.0015 

480 

529100 
2 0  

2 0  4 4 . 3 2  

2 0  5 2 9 1 0 0  4 4 . 3 2  1 . 4 5  

2 0  
3 . 2 1  
2 0  2  

1.45 

\3 T25 Tc
(20 )'3F0 4.275 Tf
80 4.6719 Tf26F0 4.6035 Tf
1 0 0 1 49 04 1249.9346 Tm
4.603088 TL
0.3 0 5
(529100 )'6/F0 4.62 Tf
/F0 5.174 Tf5900 5.2272 Tf
1 15 49 0570578.5555900 5
5.344TL
0.10lú'
/
(42.250 )'3030 4.1927 Tf7/F0 4.734 Tf
/F0 5.2074 Tf
1 030 1 49 0382 561.174 Tm
5.2074347
0.23 08880669292W4055] 

3.21 
20 
Water 

1.45 2 20 

2

0

 

3.
21
 

52
91
00
 

2 0  
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1c''''Tod..I", "'PI'c.....h'M~A.... 

~TIr 2 T[RRESTR1AL FOOD WEB MODEL FOIl TIlE WHITE-FOOTED MOtISt: 



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 





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 



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 (nivore 
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Tetra Tech. Inc. Appendix MSA~B 
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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 



lclr"b'~.I", 
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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 



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 
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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 
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521 Tc
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0.2029 Tc
(NA ro
1 0 003 Do
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q
8TL
0.25f
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1 0 0 1 Tf
/25f
1 0c
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/F0 4.29 T5 T06.62 Tf
/1 0 1 72 52.6 599.07
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/F0 4.95 5.94 T5 T6 4.79166 Tf
1 0 89 556.28_ 0 6391 Tm
5.1957 TL
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/F0 4374.95 T5 T7854 Tf
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STEP 2 FOOD WEB ANALYSIS TOTAL FISH CONCENTRA TlON 

TOTAL FISH CONCENTRATIONS 

cope 
Fish Concentration 









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

STEP 3 TERRESTRIAL 
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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 



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& 

(ww) 

1.9&1952 



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 



TutrJlàh,lnc ^ppe,!di, MSA-C 

STEP 3 fOCiO weo 
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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 

0.22 

21144 

15.67 
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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 





T<lf';lT"Ò..IIK 
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Tetra Tech, Inc. Appendix MSA~D 

STEP 3 FOOD-WEB ANALYSIS AQUATIC PLANT CONCENTRATIONS 





TClraTech.lnc. Appendix MSA-O 

STEP:> FOOD WEB ANALYSIS FISH CONCENTR.'-\T10N FROM 



Tetra Tech. Inc. Appendix MSA-D 

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 



http://www.bcpl.netl-tross/baltreg.html 
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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 I 

O w l ,  



Tetra Tech. Inc. Table MSA-I 

Table 1. continued. 

Species Name I Common Name I 
Avian Species I: 

Tr.vngites subruficollis Sandpiper. 
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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 

85rbler, N a s h v i l p a r n F 0  5 . 9 4  T f 
 / F 0  6 . 7 9 8  T f 
 5 F 0  7 . 4 5 8  T f 
 2 3  0  0  1  1 5 4 . 0 8  5 0 5 . 5 7 2 4 2 1 . 7 5 . 0 9 1 6  T L 2 3  0  0 7  T c 
 ( t 2 r m i v o r a  ) ' 
 / F 0  7 . 1 5 0 9  
 / F 0  6 . 4 3 5  T f 
 / F 0  7 . 0 7 8 5  T f 
 1  0  0  1  1 9 6 . 5 6  3 7 6 . 0 2 6 4 2 1 . 3 9 . 5 7 3 5  T L 
 0 . 0 7 9 4  T c 2 0 . 1 4 1 l e a n  l a t o  6 . 5 7  T f 
 / F 0  7 . 2 2 7  T f 
 / F 0  7 . 9  3 0 9 . 6  2 5 0 . 3 2 8 2 4 2 1 . 3 7 0 2 4 1 9  T L 
 . 3 4 2 5  T c 2 6 1 a r b l e r ,  0(Catharupa/m
/F0 5.652 TTf
/F0 7.5487 Tf
1 0 0 1 309.6 284.727181.0.25487 TL
0.1953 Tc28Warbler, )'
/F0 7.44 Tf
1 6F0 7.60 0 1 345.24 266.227383..5228 TL 6F0 7.v/val0 5.652 TTfF0 6.4469 Tf/F0 6.2568 7c
(a0 8.2368 Tf09 0 0 1 154.08 424.716170
0.14343 TL09 0 05 Tc
(pres )'ca )'
ìF0 7.02 Tf
1  0 0 1 194.76 368.424171328044 TL
0.0149 Tc38 TL
0.3419 TL
.3425Canadensis c o 1 0  0  1  3 4 4 . 8 8  2 9 3 9 1 8  T m 0 . 1 4 3 4 3  T L 0 9  0  0 5 0 4 0 8  T c 
 ( g r e e n  ) ' 
 / F 0  6 . 1 2  T f 
 / F 0  6 . 7 3 2  T f 
 / F 0  7 . . 7 3 2  T 9 6 c 
 ( D e n d r o i c a  ) ' 
 / F 0  7 1  T c 3 9 3 1  0  0  1 9 6 c 
 ( D 6  2 3 8 . 5 7 2 4 2 1 . d i s c 4 3 4 7  T L 
 0 . 2 6 
 / F J i c a p i l l a  ) ' 0A r e n a s  c a s t r e o  
rudn. 
t 2 r m 6 . 8  T f 
 / F 0  6 . 7 8  

War5 1 3 

Wi/soica 
chrysoptera 
Warbleca 
S w a i n 6 t e r n  

b l a c k b u r n i 
 ( ,  ) ' 
 / F 0  5 8 9 6 . 4  T f 
 / F 0  7 . 0 4 3 2 c 
 1  0  0  1 3 4 4 . 8 8  3 8 9 6 . 4  6 
 7 . 6 2 6 . 9 7 5  T S t a b l a c k - a n d - w h e r a  

a 0  8 . 2 3 6 8 8 t i l t a 7  7 2 0 5 4 . 0 8  5 0 4 . 9 9 9 9  T m 
 . 3 0 8 3  T L 
 r y l a n c h e s t n u t - s i O m a  

g i / v u s  
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Table 1. continued. 
I 
II Species Name 
I' 
I 

Common Name 

, 
, I' Helmitheros 
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Table 1. continued. 
II , 

, 

I Species Name I Common 
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Table 1. continued. 

Species Name Common Name 

Chrysemys piela piela 
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TABLE 2 ECOLOGICAL 
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TABLE 1v1SA-2 





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) 



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) 



Tetra Tech. Inc. Table MSA-3 

TABLE 3 SUMMARY OF 
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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 





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) 



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 



Tetraledl.luç TABLE G :\1artin State 



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 



Telr~ Tech. Inc. TABLE 6 Martin Stale Airport. sun FACE WATER core l~hlc ~1S.\.(, 

c/\s "!illimum Miflirlllitfl 
1I.la>::jnwlll 

Ida>::illHlln 



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:" 



Tetra Tech, Inc. Table MSA-Î 
TABLE 7 SUMMARY OF ECOLOGICAL RISK SEDIMENT SCREENING VALl'ES 

Ecological Screening 

Chemical C4S1\'o, Vllit.~ 
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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 I I 



Tetra Tech, Inc. Table MSA-II 

TABLE 11 



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 



Tetra Tech, fnc. TaQje M1>,^,.J2 

TABLE MSA-12. CONTINUED. 

. . . 

.. 





Tetra Tech. Inc. Table \!SA-14 

- - - 

\\fhite~ 

RedfJRmoon 
I 

American Red.Tailed FOOfed Great Blue I 

core 00\'1' 





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 



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 



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 



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 



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 

Martin State Airport, Maryland Page J of3 Ecologìcal Risk Assessment 
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Sediment Toxkit) Ecological 
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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 



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" 



TetraTecb,IflC Table 
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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 





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) 

~ - 

6





Tetra Tech. Inc. Tahk l\ISA-25 

TABLE 25 STEP 3 ECOLOGICAL QUOTIENTS 





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) 



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: 

:\A 
:\A 



Tetra Tech, Inc. Table 27 



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 





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 



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 



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 
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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 . ~ . '! ~ . " . ~ ~ '< ., ~ .. 



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 







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 
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