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A.T. Kearney, lnc. 
222 West Adams Street 

Chicago, Illinois 60606 

312 6480111 

Facsimile 312 223 6200 

October 29, 1996 

Mr. William Buller 

Managemenr 
Cons1</tants 

U.S. Environmental Protection Agency 
Region S - DRE-SJ 
77 W. Jackson Boulevard 
Chicago, IL 60604 

RZ2-R0S033.01-ID.031 

Reference: EPA Contract No. 68-W4-0006; EPA Work Assignment No. R05033; EPA ID 
No. IND044587848; Former Franklin Power Products/ Amphenol Facility, 
Franklin, Indiana; Draft Indoor Air Risk Evaluation for Residences along Forsythe 
Street; Task 02 Deliverable 

Dear Mr. Buller: 

Please find enclosed A. T. Kearney's Draft Indoor Air Risk Evaluation for the residences along 
Forsythe Street, adjacent to the Franklin Power Products/Amphenol facility. This review was 
performed by evaluating analytical data resulting from groundwater sampling which recently 
occurred along the right of way on Forsythe Street. Also enclosed is a diskette which contains 
this review in WordPerfect 6.1 for Windows format. In addition, the tables included in Appendix 
A and B were generated in Lotus 123 version 3.4. These files are also included. 

The risk evaluation result appears to demonstrate that the risks associated with the contaminated 
groundwater underlying the facility and Forsythe Street poses little risk to the nearby residences. 
It is important to note that while the Johnson and Ettinger model attempts to emulate the 
conditions which would lead to transport of contamination into the basements, there are several 
default, or surrogate, parameters which need to be used, adding to the uncertainty associated with 
the results. In addition, models connecting the soil gas flux rate and indoor air concentration such 
as this model have not been validated with field data. 

This document is a draft deliverable. We have included data and an evaluation of risks for MW-
31. As you requested, only one-half of the reported concentrations were used in evaluating risk. 



Mr. William Buller 
October 29, 1996 
Page 2 

Please feel free to contact me or the A.T. Kearney Work Assignment Manager, Mr. John 
Koehnen, at 312/223-6253, if you have any questions. 

Sincerely, 

Patricia Brown-Derocher 
Regional Manager 

cc: F. Norling, EPA Region 5, w/o att. 
W. Jordan, Central Files 
J. Koehnen 
M. Smith 
A. Williams 
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1.0 INTRODUCTION 

DRAFT 

An evaluation of the indoor air risks associated with volatile organic constituent (VOC) 
contamination of the groundwater along Forsythe Street has been performed. The procedures 
outlined in available U.S. EPA reference materials were used to perform a cursory evaluation of 
the indoor air risks to residents along Forsythe Street and adjacent to the Franklin facility. 
Franklin Power Products, Amphenol Corporation, was reported as the party responsible for leaks 
detected in the sanitary sewer which runs under the right of way along Forsythe Street in Franklin, 
Indiana. The sanitary sewer was reportedly used to convey chemical and other wastes from the 
Franklin facility to the City of Franklin treatment facility. A leak from the sanitary sewer, along 
Forsythe Street, resulted in a release of hazardous constituents to the soils and groundwater. The 
primary constituents included trichloroethene (TCE), 1, 1, 1 trichloroethane (TCA), 
tetrachloroethylene (PCE), and other VOCs. 

Following this release to the environment, the sanitary sewer was replaced. However, neither the 
soil or groundwater contamination was addressed at that time. Franklin currently proposes that 
natural attenuation mechanisms will be adequate to remediate the plume of VOC constituents. 
· While this theory is not fully supported, a recent series of groundwater samples has indicated that 
the concentrations within the plume appear to have decreased by an order of magnitude over the 
last few years. Notwithstanding these findings, an indoor air risk evaluation has been completed 
to aid in determining the need for, and the significance on the timing of, interim or corrective 
measures along Forsythe Street. 

The available means for performing this assessment were evaluated. While limited, a series of 
models (algorithms) known as the Johnson and Ettinger (J&E) model is available for use in these 
circumstances. The J&E model allows for the determination of relative air concentrations, tied to 
the concentration of contaminant in the outer (i.e., perimeter or underlying) soils and groundwater 
surrounding the residences and basements. It is important to note that these models are 
"theoretical" and result in a qualitative evaluation of the potential for adverse health effects 
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resulting from nearby soil and groundwater contamination. The air concentrations defined by the 
J&E model are then evaluated against a series of risk criteria, including toxicity criteria and 
exposure scenarios, to determine a baseline risk number. The resulting data, or potential risk 
number, should be viewed as a general assessment of the risks and the significance of the number 
should be evaluated to determine whether additional risk evaluations are warranted. This may 
include active or passive air monitoring within the residences and/or additional soil gas or 
Geoprobe sampling directly adjacent to the residences. Thus, the J&E model results are a 
screening tool to further repudiate or confirm Franklin's proposal to allow natural attenuation to 
be used to remediate the plume. 

In generating the J&E output, physical and chemical parameters included in the recent "Report of 
Additional Corrective Measures at the Amphenol Facility" were used. In addition, the J&E model 
uses a significant number of default or surrogate data parameters to supplement available data 
since it is assumed that only minimal site-specific information is available, otherwise a full, more 
detailed risk assessment/evaluation could be performed. To evaluate the sensitivity of the model, 
indoor air concentrations were calculated for multiple values of soil permeability and air exchange 
rate. This approach was taken to evaluate how changes in important model parameters, whose 
exact values were unknown, would impact the risk. The chemical concentrations from MW-31 
(at one half their reported value - PCE 7.5 ppb, TCA 17.5 ppb, TCE 65 ppb) were used to better 
define the risks for the residents along Forsythe Street. The parameters used, their basis, and the 
resulting risks are further described in the following sections. 

2.0 DERIVATION OF INDOOR AIR CONCENTRATIONS 

In order to assess the potential risk to residents along Forsythe Street, the J&E model (USEP A, 
1992; Johnson and Ettinger, 1991) was applied to estimate the ratio ofindoor air concentration to 
source concentration for tetrachloroethene, 1, 1, I-trichloroethane, and trichloroethene. The ratios 
predicted by the model were multiplied by the analytical results obtained for·the three chemicals at 
MW-31 to provide estimates of the indoor air concentrations in a hypothetical basement. Ratios 
were obtained for multiple parameter values to illustrate the sensitivity of the model to basement 
air exchange rate, soil permeability (in units of cm2), and air and water diffusivity coefficients. A 
potential risk was determined for each case for which an indoor air concentration was estimated. 

J&E hypothesized that the ratio, a, of indoor air concentration in a subgrade space to a source 
concentration in the underlying soil may be determined by: 

2 



where: 

D,ctr Overall effective diffusion coefficient 

DRAFT 

A., Cross-sectional area through which contaminants pass ( approximated by 
the area of the floor and below grade walls 

Qblda Building ventilation rate 
� Distance from contaminant source to building foundation 
QIOil Volumetric flow rate of soil gas into building 
L"'ack Thickness of foundation, 15 cm ( 6 inches) 
Dcnck Effective vapor-pressure diffusion coefficient through floor cracks 
A.:rau Area of cracks/openings through which vapors pass 

Each parameter value was calculated or determined from guidance documents or the general 
scientific literature as described below. 

Calculation ofD,ctr 

The overall effective diffusion coefficient, D,ctr, was calculated from: 

where: 

Effective air diffusion coefficient 
Effective water diffusion coefficient 
Total soil porosity, 8 = e. + em 

Air-filled soil porosity 
Moisture-filled soil porosity 
Dry bulk density of soil 
Distribution coefficient and 
Henry's Law constant (dimensionless form). 
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Values for D0 and DL were determined using methods outlined in Lyman, 1990. D0 was 
calculated using the FSG Method: 

D - lxl0-3T 1.1sg 
G . P(Vj13 +V8

113)2 

DL was determined using the Hayduk and Laudie method: 

A site-specific value for total soil porosity, e was not available. Therefore, the value of 0.5 
provided by J&E (1991) was used. The value of em was calculated as the product of the site
specific soil moisture content and soil bulk density determined at MW-31. e. was calculated as 
the difference between e and 8

111
• 

As suggested in U.S. EPA Guidance (USEPA, 1990), the value ofl<,i was calculated from Kd = 
K0loc- The values of Koc for tetrachloroethene, 1, 1 ;1-trichloroethane, and trichloroethene were 
taken from Table C-1 of the Soil Screening Guidance User's Guide (USEP A, 1996). A value of 
0.01 was assumed for foe as suggested for soils in the 1993 Addendum (USEP A, 1993). 

Values for the dimensionless Henry's Law Constant were taken from Table C-1 of the Soil 
Screening Guidance User's Guide (USEP A, 1996). 

Calculation of At, 

The basement floor area was assumed to be 200 meters square. Approximately 2 meters of each 
wall was assumed to be below grade. This resulted in a subgrade area of 324 square meters. 

Calculation of Qblds 

Qblds was calculated as the product of the volume of the basement and the number of air changes 
per hour. The basement had a volume of 500 cubic meters. The number of air changes per hour 
was varied from 0.5 to 1.5 to 5 to illustrate the sensitivity of the indoor air concentration to the 
value of Qblds. 
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Calculation of Q.ail 

As proposed in J&E (1991), QIOil is calculated using: 

where: 

2ITMk�crock r crack 
Q ----- --«I ,oil 2Z , Z µln[�

] 
crack 

rcraclc 

DRAFT 

6P Underpressurization of basement due to temperature and wind effects 
kv Soil permeability in cm2 

Xcract Total length of basement wall/floor perimeter crack 
µ Viscosity of air in 'i/( cm-sec) 
Zcnct Depth of basement wall below grade 
rcra Radius of basement wall/floor perimeter crack 

6P was calculated from: 

Pv represents the static pressure over the building in Pascals (Pa) and is a function of the square 
of the wind velocity (Pv = 0.6008V2

). The pressure difference due to the thermal gradient, 6Pc, 
is determined by 0.342 Ph(T1 - T0)/f1T0 where h represents the distance from the neutral pressure 
plane in the building and T1 and T0 are the inside and outside temperature, respectively. Values 
for V and TO were taken from the Climatological Summaries for the United States. The inside 
temperature was assumed to be 23°C (296.15°K). 

h was calculated using the following equation (ASHRAE, 1977): 
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where: 

h- H 
Al 2 T .  

1 +[(-) (-')] 
A2 To 

Distance between upper and lower openings 
Area oflower opening m2 

Area of upper opening m2 

Inside temperature °K 
Outside temperature 0K. 

DRAFT 

The residence was assumed to be 16.5 meters high (i.e., above the ground surface) with 2.5 
meters between the lower opening and the upper opening. The lower opening was a window 
approximately 1.2 meters square. The upper opening was assumed to be a dormer window with 
an area of 1 square meter. Substitution of these values into the above equation yielded an 
estimate for h of 0.9 meters. 

The indoor air concentration was calculated for three values of soil permeability: 1 x 10-1, 1 x 10-
10

, and 1 x 10-13 cm2• Table I of J&E indicates that a value of 1 x 10-1 cm2 is representative of silty 
sand to fine sand. Likewise, the value of 1 x 10-10 cm2 is the lowest value representative of silty 
soil. The third value used, 1 x 10-13 cm2, was calculated from a soil permeability measured at 
MW-31 of 5 .2 x 1 o-i cm/sec. This value appears to be indicative of clayey soils of low 
permeability. According to the description of the soils from which the sample was taken, a result 
that represents low soil permeability is appropriate. The other values used appear to be 
appropriate for site soils that are closer to the surface. 

As presented in J&E (1991), re.rack was calculated from: 

r - flAB crac1c---

x"ad 

where: 
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The vertical distance from the contaminant source to the building foundation, L,-, was calculated 
by assuming that the source was at the same depth as the existing contamination plume 
(approximately 12 feet or 3.66 meters). The basement floor was assumed to be 2 meters below 
grade. Therefore, L,- = 3.66-2 = 1.66 meters or 166 centimeters. 

The crack between the basement wall and floor was assumed to run along the entire perimeter and 
be approximately O. 5 centimeters high. Assuming that the crack approximated a rectangle 
resulted in A.:

nc
k = (0.5 cm )(6,220 cm) = 3,110 cm2. 

Sensitivity Analysis 

To illustrate the sensitivity of the indoor air concentration to variations in some parameter values, 
six cases were analyzed with one case (SRI2) serving as the baseline for all comparisons. Three 
values of soil permeability were used to examine the effect on indoor air concentration. In 
addition, indoor air concentrations were predicted for three values of Qbldg. One case was 
analyzed using values for D0 and DL taken from Table C-1 of the Soil Screening Guidance User's 
Guide (USEPA, 1996). In the baseline case, these parameters were calculated using the 
equations presented above. Table I provides a description of each case analyzed. 

Table I 
Cases Analyzed for Indoor Air Concentration 

Air Soil 
CASE Exchanges Permeability Do DL 

(volumes/hour) (cm2) 

SRI2 0.5 1 X 10·1 Calculated Calculated 

SRI2a 0.5 1 X 10•tO Calculated Calculated 

SRI2b 0.5 IX 10·13 Calculated Calculated 

SRI2c 0.5 } X 10-a SSG Value SSG Value 

SRI 5 } X 10·• Calculated Calculated 

SRI 1.5 1 X }Q·R Calculated Calculated 

Indoor air concentrations were predicted for all six cases using the measured concentrations at 
MW-31 as the source concentration. 
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Calculated Indoor Air Concentration 

Table 2 lists the indoor air concentrations predicted using MW-31 analytical data. 

Table 2 
Franklin Facility Indoor Air Concentrations (ug/m3) 

Location/CASE Tetrachloroethene 1, 1, 1-TCA Trichloroethene 

EOR MW-Jl 

SRI2 1.95E+o0 9. 59E+OO 1.56E+Ol 

SRI2a: le., = 1 x 10-10 cm2 5. 19E-01 3.30E+OO 2. l lE+OO 

SRI2b: le., = 1 x 10-13 cm2 5.09E-01 3.26E+OO 2.02E+OO 

SRI2c: D0, DL from SSG l .94E+OO 9.49E+OO 1.55E+Ol 

SRI: 5 air changes/hr 1.95E-01 9.59E-Ol 1.56E+OO 

SRI 1: 1. 5 air changes/hr 6.SOE-01 3.20E+OO 5.20E+OO 

An examination of cases SRI2, SRI2a, and SRI2b shows that decreasing values of soil 
permeability result in lower indoor air concentrations. In fact, closer examination reveals that the 
results do not vary much between SRI2a and SRI2b. Although the values of le., differ by three 
orders of magnitude, both cases represent the limiting case of [QsoilLc,acl/(DcrackA.:raciJ] ➔ 0. 
Therefore, the effect of soil permeability is minimized in both cases. 

As pointed out in J&E (1991), the value of soil permeability is likely to vary several orders of 
magnitudes over a site. Based on descriptions of on-site soils, it is likely that soil permeability 
could fall within the 10·1 to 10·10 range between the surface and soils just beneath the basement 
floor; deeper soils should approach the 10·13 level (i.e., be less permeabl�). 

According to Table 1, Chapter 21 of the 1997 ASHRAE Handbook of Fundamentals, a value of 
0.5 air changes per hour corresponds to a room with no windows or exterior doors and only 
natural ventilation while a value of 1. 5 air changes per hour represents a room with windows or 
exterior doors on two sides. Most basements that rely solely on natural ventilation should fall 
between these two values. ASHRAE does not describe a case higher than 2 air changes per hour 
(i.e., windows and exterior doors on three walls). Five air changes per hour produced the 
minimum indoor air concentrations and, as discussed in the Superfund guidance, shows that 
convection is dominating the transport of hazardous constituents in this case. It is of considerable 
interest that increasing the air changes from 0.5 to 1.5 also reduces the predicted indoor air 
concentrations by one third. Likewise, going from 0.5 to 5 air changes per hour reduces the 
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predicted indoor air concentrations by an order or magnitude. This illustrates the direct 
relationship between indoor air concentration and Qbldc inherent in the J&E model. 

3.0 EVALUATION OF RISKS 

Contaminants of Concern 

Contaminants of Concern (COCs) were identified from the "Report of Additional Corrective 
Measures Studies for the Former Amphenol Facility" (Earth Tech, 1996) as the chemicals 
expected to potentially pose the most risk to residential receptors. The COCs identified in this 
assessment include tetrachloroethene, 1, 1, I-trichloroethane, and trichloroethene. 

Exposure Assessment 

The potential exposure pathway of concern is the inhalation of indoor airborne vapors. Air 
concentrations have been estimated for the COCs (see Section 2.0). The indoor air concentration 
is the estimated air concentration quantified in the air modeling efforts (see Table B-1, Appendix 
B). This concentration is assumed to be the chemical concentration in air to which receptors may 
be exposed. As six different air concentration estimates have been modeled for MW-31, 
exposures and resultant risks to receptors are quantified for each modeled air concentration. 

The air concentrations are assumed to be present in the "basement" level of the residences near 
the Franklin facility. Adult and child residents are assumed to be exposed to these air 
concentrations at the estimated level over a period of years. Exposures and resultant risks of 
adult and child residents to these basement air concentrations have been estimated. The exposure 
scenarios and parameters are based on U.S. EPA risk assessment guidance (EPA, 1989 and 1991) 
a·nd professional judgement. Exposure parameter values were identified using worst case and 
average case exposure assumptions. Tables B-2 and B-3 present the exposure equations and 
parameters used to quantify the exposure of adult and child residents to concentrations of 
chemicals in indoor air. 

Exposure Parameters 

U.S. EPA risk assessment guidance (EPA 1989 and 1991) was used to identify adult and child 
resident exposure frequency, duration, body weight and averaging time. These values are 
standard default values and estimate the worst case (high end) and average case exposure 
conditions. 

The inhalation rates for the adult and child residential receptors were calculated as outlined in 
U.S. EPA risk assessment guidance (EPA, 1991) for indoor air. This calculation uses the average 
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adult and six year old child inhalation rates for resting, light, moderate and heavy activities. It 
assumes that 25% of the activity will be resting, 60% will be light, I 0% will be moderate and 5% 
will be heavy. From these values and percentages, an inhalation rate for indoor air is estimated. 

The high end exposure and average case exposure times were estimated based upon professional 
judgement (see Table B-2, Appendix B). The high end exposure time assumes the adult resident 
works outside the home 10 hours per day and sleeps six hours per day. It assumes the basement 
level is used as the recreation room and all time not spent at work or asleep is spent on this level. 
The high end child resident exposure time assumes that the child sleeps half the day and spends 
the rest of their time in the "basement." The average case exposure time assumes that half of the 
estimated high end exposure time will be sufficient to estimate the receptors exposed to chemical 
concentrations under average exposure conditions. 

Tables B-4 through B-7 present the high end and average exposures for the adult and child 
residential receptors. 

Risk Characterization 

Both non-carcinogenic and carcinogenic risks were calculated for the residential receptor 
populations and exposure routes as described below. 

Non-Carcino�eoic Hazards 

Theoretical non-carcinogenic hazards associated with chronic exposure were characterized using 
the ratio of Non-carcinogenic Chronic Daily Intake (NCCDI) (see Tables B-4 and B-6) to the 
Reference Concentration (RfC) (see Table B-8). The Hazard Quotient is the ratio of the NCCDI 
to the RfC. 

u d Qu h. t NCCDJ (mglkg-d) 
nazar o en = -----'-"'--:.:...� 

RJC (mg/kg-d) 

The Hazard Index assesses the overall potential for non-carcinogenic effects. It assumes that 
multiple sub-threshold exposures could result in an adverse non-carcinogenic systemic health 
effect. Hazard Quotient and Index values below 1. 0 suggest that non-carcinogenic toxic effects 
should not occur. Values above 1.0 indicate that effects could be of concern, especially in 
sensitive populations. (See Tables B-9 and B-11 in Appendix B for the Hazard Indices for the 
adult and child residential receptors.) 

For the baseline indoor air concentration (SRI2), the adult and child hazard indices for the 
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chemicals of concern did not exceed the 1 .0 non-carcinogenic threshold value. The hazard indices 
for all indoor air concentrations and all exposure scenarios were less than I . 0. 
Carcinoaenic Risks 

Carcinogenic risks are estimated as the increased possibility, above background, that an individual 
will contract cancer in his lifetime under the exposure conditions assumed. The Carcinogenic 
Potency Slope (CPS) of a chemical is the upper 95% confidence limit of the slope of the 
extrapolated dose-response curve (see Table 8 for the CPSs used in this assessment). The CPS 
converts the Carcinogenic Chronic Daily Intake (CCDI) (see Tables 5 and 7) for potential 
carcinogens to incremental cancer risks values. 

Incremental Lifetime Cancer Risk = CCDI (mglkg-d) • CPS (mg/kg-d)-1 

U.S. EPA risk assessment guidance (EPA, 1989) specifies a risk range for residential receptors of 
10_. to 10-6. Carcinogenic risks exceeding this range suggest that the potential exists for risks to 
receptors to result under the exposure conditions identified in the assessment. (See Tables B-10 
and B-12 for the carcinogenic risks to residential receptors.) 
The carcinogenic risks stemming from the baseline indoor air concentrations (SRI2) estimated for 
the tetrachloroethene contamination level at MW-31 were below 10-6 for all exposure scenarios 
considered. The risks resulting from the baseline indoor air concentration for trichloroethene 
levels at MW-31 fell within the 10_. to 10-6 range for all exposure scenarios. 
Discussion of Risk Results 

As with indoor air concentrations, case SRI2 generated the highest hazard indices and 
carcinogenic risks. This can be attributed to the relative high permeability of the soil and the low 
air exchange rate assumed for the baseline case. 
As observed for indoor air concentration, decreasing values of soil permeability result in 
decreasing hazard indices and carcinogenic risks while increasing values of air exchange rate 
produce decreasing risk levels. These trends were expected within each exposure scenario as the 
indoor air concentration was the only numerical value that changed in the risk or hazard index 
calculations between cases. 
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Conclusions 

The risk levels calculated for the high end adult and child exposure scenarios stemming from the 
chemical levels measured at off-site well MW-3 1 and the indoor air concentrations estimated for 
case SRI2 represent a reasonable worst case (lowest soil permeability values, lowest air exchange 
rate, aggressive exposure times) for residences along Forsythe Street. Based on the soil 
descriptions provided in the Earth Tech report, soil permeability likely decreases with depth. 
Also, most basements that rely solely on natural ventilation are likely to be fitted with at least one 
door or window (the air exchange rate assumed in case SRI2 is for no exterior windows or 
doors). Therefore, it appears likely that the actual risks stemming from indoor air concentrations 
of the chemicals of concern will be below or at the lowest level of the 10 .... to I 0� acceptable 
range. 

4.0 UNCERTAINTIES 

• The contaminant source was assumed to be infinite (i.e., constant source concentration at 
a fixed distance from the basement) over the period of interest. This approach provides a 
"snapshot" of what risks might be if the source concentration remained unchanged. It is 
likely that the source concentration will actually decrease over time, therefore, the applied 
approach is conservative (i.e., overestimates risk). 

• Uncertainty exists regarding the actual configuration/construction of the basements along 
Forsythe Street. Assumptions made regarding the size of the basement, the size of the 
crack between the basement walls and floor, crack diffusion coefficient, and other 
construction features increase the uncertainty and may result in an overestimation of risks. 
In addition, exact values for soil permeability and basement air exchange rate are unknown 
and their effect on modeled indoor air concentration was evaluated through a sensitivity 
analysis. Parameter values were chosen for the baseline case (SRI2) that appear to be 
conservative. 

• No site specific value for total soil porosity was available. Hence a default value of0.5 
(cm3/cm3) was used as recommended in the J&E model. An air porosity of 0.27 and a 
moisture porosity of 0.23 were used. The moisture porosity value is considered to be low, 
and conservative, since any increases in the moisture porosity would be expected to 
reduce available pore space, and hence decrease the ability of VOCs in the groundwater to 
volatilize and travel through the void space to the residential basements. Therefore the 
use of the J&E default value for total porosity appears to add conservatism. If possible 
(i.e., if a more detailed study were to be performed), site-specific soil porosity values for 
both air and moisture porosity should be defined since these factors has a significant effect 
on the total effective diffusion coefficient (Dt6). 
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• Lack of toxicity criteria for the COCs adds to the uncertainty to the assessment. The 
toxicity values used are provisional values provided by the EPA Technical Support Center. 
These values have not been through U.S. EPA's formal review process, therefore, they 
don't represent an U.S. EPA verified assessment. 

• Uncertainty exists regarding the actual conditions under which the receptors may be 
exposed. Assumptions made regarding exposure duration, exposure frequency, exposure 
time, and inhalation rate increase the uncertainty and may result in an overestimation of 
risks. 
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A.T. Kear11ey, Inc. 

122 West Adam.i Street 

Chicago, 1/linois 606()6 

3/26480lll 

Facsimile 3/2 213 6200 

October 25, 1996 

Mr. William Buller 

Management 

Consultants 

U.S. Environmental Protection Agency 
Region 5 - DRE-8J 
77 W. Jackson Boulevard 
Chicago, IL 60604 

RZ2-R05033.0l•ID.021 

' 
Reference: EPA Contract No. 68-W4-0006; REPA Work Assignment No. RO5033; EPA ID 

No. IND044587848, Former Franklin Power Products/ Amphenol Facility, 
Franklin, Indiana; Draft Indoor Air Risk Evaluation for Residences along Forsythe 
Street; Task 02 Deliverable 

Dear Mr. Buller: 

Please find enclosed AT. Kearney's Draft Indoor Air Risk Evaluation for the residences along 
Forsythe Street, adjacent to the Franklin Power Products/Amphenol facility. This review was 
performed by evaluating analytical data resulting from groundwater sampling which recently 
occurred along the right of way on Forsythe Street. Also enclosed is a diskette which contains 
this review in WordPerfect 6.1 for Windows format. In addition, the tables included in Appendix 
A and B were generated in Lotus 123 version 3.4. These files are also included. 

The risk evaluation result appears to demonstrate that the risks associated with the contaminated 
groundwater underlying the facility and Forsythe Street poses little risk to the nearby residences. 
It is important to note that while the Johnson and Ettinger model attempts to emulate the 
conditions which would lead to transport of contamination into the basements, there are several 
default, or surrogate, parameters which need to be used, adding to the uncertainty associated with 
the results. In addition, models connecting the soil gas flux rate and indoor air concentration such 
as this model have not been validated with field data. 

This document is a draft deliverable. We have included data and an evaluation of risks for both 
MW-31 and MW-12. Based upon your request earlier this week, a second deliverable which 
includes only data and a risk evaluation for MW-3 1 will be submitted. In addition, as you 
requested, onJy one-half of the reported concentrations were used in evaluating risk. 
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Mr. William Buller 
October 2 5, 1996 
Page 2 

Please feel free to contact me or the AT. Kearney Work Assignment Manager, Mr. John 
Koehnen, at 3 12 /2 2 3-6253, if you have any questions. 

Sincerely, 

���� 
Patricia Brown-Derocher 
Regional Manager 

cc: F. Norling, EPA Region 5, w/o att. 
W. Jordan, Central Files 
J. Koehnen 
M. Smith 
A Williams 
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FOR THE RESIDENCES ALONG FORSYTHE STREET 

1.0 INTRODUCTION 

DRAFT 

An evaluation of the indoor air risks associated with volatile organic constituent (VOC) 
contamination of the groundwater along Forsythe Street has been performed. The procedures 
outlined in available US EPA reference materials were used to perform a cursory evaluation of the 
indoor air risks to residents along Forsythe Street and adjacent to the Franklin facility. Franklin 
Power Products, Amphenol Corporation, was reported as the party responsible for leaks detected 
in the sanitary sewer which runs under the right of way along Forsythe Street in Franklin, Indiana. 
The sanitary sewer was reportedly used to convey chemical and other wastes from the Franklin 
facility to the City of Franklin treatment facility. A leak from the sanitary sewer, along Forsythe 
Street, resulted in a release of hazardous constituents to the soils and groundwater. The primary 
constituents included trichJoroethene (TCE), 1 ,  1 ,  1 trichloroethane (TCA), tetrachloroethylene 
(PCE), and other VOCs. 

Following this. release to the environment, the sanitary sewer was replaced. However, neither the 
soil or groundwater contamination was addressed at that time. Franklin currently proposes that 
natural attenuation mechanisms will be adequate to remediate the plume ofVOC constituents. 
While this theory is not fully supported, a recent series of groundwater samples has indicated that 
the concentrations within the plume appear to have decreased by an order of magnitude over the 
last few years. Notwithstanding these findings, an indoor air risk evaluation has been completed 
to aid in determining the need for, and the significance on the timing of, interim or corrective 
measures along Forsythe Street. 

The available means for performing this assessment were evaluated. While limited, a series of 
models (algorithms) known as the Johnson and Ettinger (J&E) model is available for use in these 
circumstances. The J&E model allows for the determination of relative air concentrations, tied to 
the concentration of contaminant in the outer (i.e., perimeter or underlying) soils and groundwater 
surrounding the residences and basements. It is important to note that these models are 
"theoretical" and result in a qualitative evaluation of the potential for adverse health effects 
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resulting from nearby soil and groundwater contamination. The air concentrations defined by the 
J&E model are then evaluated against a series of risk criteria, including toxicity criteria and 
exposure scenarios, to determine a baseline risk number. The resulting data, or potential risk 
number, should be viewed as a general assessment of the risks and the significance of the number 
should be evaluated to determine whether additional risk evaluations are warranted. This may 
include active or passive air monitoring within the residences and/or additional soil gas or 
Geoprobe sampling directly adjacent to the residences. Thus, the J&E model results are a 
screening tool to further repudiate or confirm Franklin's proposal to alJow natural attenuation to 
be used to remediate the plume. 

In generating the J&E output, physical and chemical parameters included in the recent "Report of 
Additional Corrective Measures at the Amphenol Facility" were used. In addition, the J&E model 
uses a significant number of default or surrogate data parameters to supplement available data 
since it is assumed that only minimal site-specific information is available, otherwise a full, more 
detailed risk assessment/evaluation could be performed. To evaluate the sensitivity of the model, 
indoor air concentrations were calculated for multiple values of soil permeability and air exchange 
rate. This approach was taken to evaluate how changes in important model parameters, whose 
exact values were unknown, would impact the risk. The chemical concentrations from both 
MW-31 (at one half their reported value - PCE 7.5 ppb, TCA 35 ppb, TCE 65 ppb) and MW-12 
were also used to better define the risks for both the residents along Forsythe Street and those 
residing directly adjacent to the site. The parameters used, their basis, and the resulting risks are 
further described in the following sections. 

2.0 DERIVATION OF INDOOR AIR CONCENTRATIONS 

In order to assess the potential risk to residents along Forsythe Street, the J&E model (USEP A, 
l 992� Johnson and Ettinger, 1991) was applied to estimate the ratio of indoor air concentration to 
source concentration for tetrachJoroethene, 1 ,  1, I-trichloroethane, and trichloroethene. The ratios 
predicted by the model were multiplied by the analytical results obtained for the three chemicals at 
both MW-3 1 and MW-12 to provide estimates of the indoor air concentrations in a hypothetical 
basement. Ratios were obtained for multiple parameter values to illustrate the sensitivity of the 
model to basement air exchange rate, soil permeability (in units of cm2), and air and water 
diffusivity coefficients. A potential risk was determined for each case for which an indoor air 
concentration was estimated. 

Johnson and Ettinger hypothesized that the ratio, a, of indoor air concentration in a subgrade 
space to a source concentration in the underlying soil may be determined by: 
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where: 

D,etr OveraU effective diffusion coefficient 

DRAFT 

At, Cross-sectional area through which contaminants pass ( approximated by 
the area of the floor and below grade walls 

Qbldc Building ventilation rate 
Lr Distance from contaminant source to building foundation 
Q_ Volumetric flow rate of soil gas into building 
Lc:nc1,: Thickness of foundation, 15 cm (6 inches) 
Dc:nc1,: Effective vapor-pressure diffusion coefficient through floor cracks 
� Area of cracks/openings through which vapors pass 

Each parameter value was calculated or detennined from guidance documents or the general 
scientific literature as described below. 

Calculation ofD,ctr 

The overall effective diffusion coefficient, D1ctr. was calculated from: 

where: 

Effective air diffusion coefficient 
Effective water diffusion coefficient 
Total soil porosity, 0 = 6. + 0m 
Air-filled soil porosity 
Moisture-filled soil porosity 
Dry bulk density of soil 
Distribution coefficient; and 
Henry's Law constant (dimensionless fonn). 
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Values for DG and DL were detennined using methods outlined in Lyman, 1990. DG was 
calculated using the FSG Method: 

DL was determined using the Hayduk and Laudie method: 

D _ 13.26xl0_, 
L nl.14�-'89 

·•W B 

A site-specific value for total soil porosity, e was not available. Therefore, the value of0.5 
provided by Johnson and Ettinger (1991) was used. The value of8m was calculated as the 
product of the site-specific soil moisture content and soil bulk density determined at MW-3 1 .  e. 
was calculated as the difference between 6 and 6"'. 

As suggested in U.S. EPA Guidance (USEPA, 1990), the value ofKd was calculated from Kd = 
Kocfoc. The values of� for tetrachloroethene, 1, 1, I -trichloroethane, and trichloroethene were 
taken from Table C-1 of the Soil Screening Guidance User's Guide (USEPA, 1996). A value of 
0.01 was assumed for foe as suggested for soils in the 1993 Addendum (USEP A, 1993). 

Values for the dimensionless Henry's Law Constant were taken from Table C-1 of the Soil 
Screening Guidance User's Guide (USEP A, 1996). 

Calculation of A, 

The basement floor area was assumed to be 200 meters square. Approximately 2 meters of each 
wall was assumed to be below grade. This resulted in a subgrade area of 324 square meters. 

Calculation of Qbld& 

Qbldg was calculated as the product of the volume of the basement and the number of air changes 
per hour. The basement had a volume of 500 cubic meters. The number of air changes per hour 
was varied from 0.5 to 1.5 to 5 to illustrate the sensitivity of the indoor air concentration to the 
value of Qblds. 

.4 



Calculation of Q,oil 

As proposed in Johnson and Ettinger (1991), Q■oil is calculated using: 

where: 

2ITMk}:'c,ock r crack Q ----- --«l soil 
iz ' Z  µln[ �] crock 
r aadc 

DRAFT 

�p Underpressurization of basement due to temperature and wind effects 
kv Soil permeability in cm2 

�k Total length of basement walVfloor perimeter crack 
µ Viscosity of air in g/( cm-sec) 
Zc:nck Depth of basement wall below grade 
rtnek Radius of basement wall/floor perimeter crack 

6P was calculated from: 

Pv 
represents the static pressure over the building in Pascals (Pa) and is a function of the square of 
the wind velocity (Pv = 0.6008v2). The pressure difference due to the thermal gradient,6Pc , is 
determined by 0.342 Ph(T1 - T0)ff1T0 where h represents the distance from the neutral pressure 
plane in the building and T1 and T0 are the inside and outside temperature, respectively. Values 
for V and To were taken from the Climatological Summaries for the United States. The inside 
temperature was assumed to be 23°C (296. 1 5°K). 

h was calculated using the following equation (ASHRAE, 1977): 
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where: 

Distance between upper and lower openings 
Area of lower opening m2 

Area of upper opening m2 

Inside temperature °K 
Outside temperature 0K. 
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The residence was assumed to be 16.5 meters high (i.e., above the ground surface) with 2.5 
meters between the lower opening and the upper opening. The lower opening was a window 
approximately 1 .2 meters square. The upper opening was assumed to be a dormer window with 
an area of l square meter. Substitution of these values into the above equation yielded an 
estimate for h of 0.9 meters. 

The indoor air concentration was calculated for three values of soil permeability: I x Io·•, I x lo· 
10, and I x 10·13 cm2• Table I of Johnson and Ettinger indicates that a value of I x Io·• cm2 is 
representative of silty sand to fine sand. Likewise, the value of I x 10·10 cm2 is the lowest value 
representative of silty soil. The third value used, 1 x 10·13 cm2, was calculated from a soil 
permeability measured at MW-3 1 of 5 .2 x 1 o·• cm/sec. This value appears to be indicative of 
clayey soils of low permeability. According to the description of the soils from which the sample 
was taken, a result that represents low soil permeability is appropriate. The other values used 
appear to be appropriate for site soils that are closer to the surface. 

As presented in Johnson and Ettinger (1991), rcnck was calculated from: 

where: 

T} 

¥s r =--erode X 
r:,adc 
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The vertical distance from the contaminant source to the building foundation, Lr, was calculated 
by assuming that the source was at the same depth as the existing contamination plume 
(approximately 12 feet or 3.66 meters). The basement floor was assumed to be 2 meters below 
grade. Therefore, Lr= 3.66-2 = 1.66 meters or 166 centimeters. 

The crack between the basement wall and floor was assumed to run along the entire perimeter and 
be approximately 0.5 centimeters high. Assuming that the crack approximated a rectangle 
resulted in "r•d: = (0.5 cm )(6,220 cm) = 3,1 10 cm2. 

Sensitivity Analysis 

To illustrate the sensitivity of the indoor air concentration to variations in some parameter values, 
six cases were analyzed with one case (SRI2) serving as the baseline for all comparisons. Three 
values of soil permeability were used to examine the effect on indoor air concentration. In 
addition, indoor air concentrations were predicted for three values of Qblds. One case was 
analyzed using values for DG and DL taken from Table C-1 of the Soil Screening Guidance User 's 
Guide (USEP A, 1996). In the baseline case, these parameters were calculated using the 
equations presented above. Table I provides a description of each case analyzed. 

Table 1 
Cases Analyzed for Indoor Air Concentration 

Air Soil 
CASE Exchanges Permeability Do DL 

( volumes/hour) (cm2) 

SRI2 0.5 1 X 10"
1 Calculated Calculated 

SRI2a 0.5 l X 10·10 Calculated Calculated 

SRI2b 0.5
. 

} X 10·13 Calculated Calculated 

SRI2c 0.5 I x 10·• SSG Value SSG Value 

SRI 5 } X 10"1 Calculated Calculated 

SRI 1.5 I x 104 Calculated Calculated 

Indoor air concentrations were predicted for all six cases using the measured concentrations at 
MW-31 as the source concentration. The analysis was repeated using the measured 
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Calculated Indoor Air Concentration 
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Table 2 lists the indoor air concentrations for all analyzed cases. The table indicates that the 
highest concentrations were obtained for case SRI2 (i.e., baseline) with the results for the source 
concentration at MW-12 being approximately one order of magnitude higher than those predicted 
using MW-31 .  

Table 2 
Franklin Facility Indoor Air Concentrations (ug/m3) 

Location/CASE T etrachloroethene 1, 1 , 1-TCA Trichloroethene 

EOR MW-Jl 

SRI2 1 .95E+00 9.59E+o0 l .56E+ol 

SRI2a: � = I x .  I 0·10 cm2 5. 19E-01 3.30E+00 2. l lE+00 

SRI2b: � = 1 x 10-13 cm2 5.09E-0 l 3.26E+00 2.02E+00 

SRI2c: Do, DL from SSG 1.94E+00 9.49E+00 l .55E+ol 

SRI: 5 air changes/hr l.95E-01 9.59E-0l l.56E+00 

SRII: 1 .5  air changes/hr 6.S0E-01 3 .20E+00 5.20E+00 

EOR MW-12 

SRI2 3.90E+02 2.74E+02 2.88E+02 

SRI2a: � = I x 10·10 cm2 1 .04E+02 9.44E+0l 3.89E+0l 

SRI2b: � = 1 x 10·13 cm2 1 .02E+02 9.3 1E+ol 3.73E+0l 

SRI2c: D0, DL from SSG 3.87E+02 2.71E+02 2.86E+02 

SRI: 5 air changes/hr 3.90E+01 2.74E+0l 2.88E+0l 

SRI I :  1 .5 air changes/hr 1 .30E+o2 9.13E+ol 9.59E+0l 

An examination of cases SRI2, SRI2a, and SRI2b shows that decreasing values of soil 
permeability result in lower indoor air concentrations. In fact, closer examination reveals that the 
results do not vary much between SRI2a and SRI2b. Although the values of� differ by three 
orders of magnitude, both cases represent the limiting case of [ �lLcPCJi(D cract�J] ➔ 0. 
Therefore, the effect of soil permeability is minimized in both cases. 
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As pointed out in Johnson and Ettinger ( 199 I), the value of soil permeability is likely to vary 
several orders of magnitudes over a site. Based on descriptions of on-site soils, it is likely that soil 
permeability could fall within the 10·1 to l 0·10 range between the surface and soils just beneath the 
basement floor; deeper soils should approach the 10·13 level (i.e., be less permeable). 

According to Table l,  Chapter 21 of the 1997 ASHRAE Handbook of Fundamentals, a value of 
0.5 air changes per hour corresponds to a room with no windows or exterior doors and only 
natural ventilation while a value of 1 .5  air changes per hour represents a room with windows or 
exterior doors on two sides. Most basements that rely solely on natural ventilation should fall 
between these two values. ASHRAE does not describe a case higher than 2 air changes per hour 
(i.e., windows and exterior doors on three walls). Five air changes per hour produced the 
minimum indoor air concentrations and, as discussed in the Superfund guidance, shows that 
convection is dominating the transport of hazardous constituents in this case. It is of considerable 
interest that increasing the air changes from O. 5 to 1 .  5 also reduces the predicted indoor air 
concentrations by one third. Likewise, going from 0.5 to 5 air changes per hour reduces the 
predicted indoor air concentrations by an order or magnitude. This illustrates the direct 
relationship between indoor air concentration and Qt,Wg inherent in the Johnson Ettinger model. 

3.0 EVALUATION OF RISKS 

Contaminants of Concern 

Contaminants of Concern ( COCs) were identified from the "Report of Additional Corrective 
Measures Studies for the Former Amphenol Facility" (Earth Tech, 1996) as the chemicals 
expected to potentially pose the most risk to residential receptors. The COCs identified in this 
assessment include tetrachloroethene, 1, 1, I-trichloroethane, and trichloroethene. 

Exposure Assessment 

The potential exposure pathway of concern is the inhalation of indoor airborne vapors. Air 
concentrations have been estimated for the COCs (see Section 2.0). The indoor air concentration 
is the estimated air concentration quantified in the air modeling efforts (see Table B-1, Appendix 
B). This concentration is assumed to be the chemical concentration in air to which receptors may 
be exposed. As six different air concentration estimates have been modeled for both MW- 12 and 
MW-3 1, exposures and resultant risks to receptors are quantified for each modeled air 
concentration. 

The air concentrations are assumed to be present in the "basement" level of the residences near 
the Franklin facility. Adult and child residents are assumed to be exposed to these air 
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concentrations at the estimated level over a period of years. Exposures and resultant risks of 
adult and child residents to these basement air concentrations have been estimated. The exposure 
scenarios and parameters are based on EPA risk assessment guidance (EPA, 1989 and 1991) and 
professional judgement. Exposure parameter values were identified using worst case and average 
case exposure assumptions. Tables B-2 and B-3 present the exposure equations and parameters 
used to quantify the exposure of adult and child residents to concentrations of chemicals in indoor 
air. 

Exposure Parameters 

U.S. EPA risk assessment guidance (EPA 1989 and 1991) was used to identify adult and child 
resident exposure frequency, duration, body weight and averaging time. These values are 
standard default values and estimate the worst case (high end) and average case exposure 
conditions. 

The inhaJation rates for the adult and child residentiaJ receptors were calculated as outlined in 
U.S. EPA risk assessment guidance (EPA, 1991) for indoor air. This calculation uses the average 
adult and six year old child inhalation rates for resting, light, moderate and heavy activities. It 
assumes that 25% of the activity will be resting, 60% will be light, l 0% will be moderate and 5% 
wiU be heavy. From these values and percentages, an inhalation rate for indoor air is estimated. 

The high end exposure and average case exposure times were estimated based upon professional 
judgement (see Table B-2, Appendix B). The high end exposure time assumes the adult resident 
works outside the home IO hours per day and sleeps six hours per day. It assumes the basement 
level is used as the recreation room and all time not spent at work or asleep is spent on this level. 
The high end child resident exposure time assumes that the child sleeps half the day and spends 
the rest of their time in the "basement." The average case exposure time assumes that half of the 
estimated high end exposure time will be sufficient to estimate the receptors exposed to chemical 
concentrations under average exposure conditions. 

Tables B-4 through B-7 present the high end and average exposures for the adult and child 
residentiaJ receptors. 

Risk Characterization 

Both non-carcinogenic and carcinogenic risks were calculated for the residential receptor 
populations and exposure routes as described below. 

Non-Carcino�enic Hazards 

Theoretical non-carcinogenic hazards associated with chronic exposure were characterized using 
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the ratio of Non-carcinogenic Chronic Daily Intake (NCCDI) (see Tables B-4 and B-6) to the 
Reference Concentration (RfC) (see Table B-8). The Hazard Quotient is the ratio of the NCCDI 
to the RfC. 

u d Qu n· 1 NCCDJ (mglkg-d) naza� o en = -----=-----. RjC (mglkg-d) 

The Hazard Index assesses the overall potential for non-carcinogenic effects. It assumes that 
multiple sub-threshold exposures could result in an adverse non-carcinogenic systemic health 
effect. Hazard Quotient and Index values below I . 0 suggest that non-carcinogenic toxic effects 
should not occur. Values above I .  0 indicate that effects could be of concern, especially in 
sensitive populations. (See Tables B-9 and B-1 1 in Appendix B for the Hazard Indices for the 
adult and child residential receptors.) 

For the baseline indoor air concentration (SRI2), the adult and child hazard indices for the 
chemica1s of concern did not exceed the I .  0 non-carcinogenic threshold value. The hazard indices 
for all indoor air concentrations and all exposure scenarios were less than 1.0. 

Carcinoaenic Risks 

Carcinogenic risks are estimated as the increased possibility, above background, that an individual 
will contract cancer in his lifetime under the exposure conditions assumed. The Carcinogenic 
Potency Slope (CPS) of a chemica1 is the upper 95% confidence limit of the slope of the 
extrapolated dose-response curve (see Table 8 for the CPSs used in this assessment). The CPS 
converts the Carcinogenic Chronic Daily Intake (CCDI) (see Tables 5 and 7) for potential 
carcinogens to incremental cancer risks values. 

Incremental lifetime Cancer Risk = CCDI (mglkg-d) • CPS (mglkg-d)·1 

U.S. EPA risk assessment guidance (EPA, 1989) specifies a risk range for residential receptors of 
10_. to 1 0-6. Carcinogenic risks exceeding this range suggest that the potential exists for risks to 
receptors to result under the exposure conditions identified in the assessment. (See Tables B-1 O 
and B-12 for the carcinogenic risks to residential receptors.) 

The carcinogenic risks stemming from the baseline indoor air concentrations (SRl2) estimated for 
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the tetrachloroethene contamination level at MW-31 were below l 0-6 for all exposure scenarios 
considered. The risks resulting from the baseline indoor air concentration for trichloroethene 
levels at MW-31 fell within the 10◄ to 10°' range for all exposure scenarios. 

Indoor air concentrations stemming from source contamination levels at MW-12 resulted in 
carcinogenic risks within the acceptable range for both chemicals under the average exposure 
scenario. The high end exposure scenario also produced risks within the acceptable range for 
tetrachloroethene for all six modeled indoor air concentrations. However, the high end 
carcinogenic risks exceed the 10� to 1 O°' risk range for trichloroethene for both the adult and 
child receptor for the baseline case (SRI2) and case SRI2c. 

Discussion of Risk Results 

As with indoor air concentrations, case SRI2 generated the highest hazard indices and 
carcinogenic risks. This can be attributed to the relative high permeability of the soil and the low 
air exchange rate assumed for the baseline case. 

As observed for indoor air concentration, decreasing values of soil permeability result in 
decreasing hazard indices and carcinogenic risks while increasing values of air exchange rate 
produce decreasing risk levels. These trends were expected within each exposure scenario as the 
indoor air concentration was the only numerical value that changed in the risk or hazard index 
calculations between cases. 

Conclusions 

The risk levels calculated for the high end adult and child exposure scenarios stemming from the 
chemical levels measured at off-site well MW-3 1 and the indoor air concentrations estimated for 
case SRI2 represent a reasonable worst case (lowest soil permeability values, lowest air exchange 
rate, aggressive exposure times) for residences along Forsythe Street. Based on the soil 
descriptions provided in the Earth Tech report, soil permeability likely decreases with depth. 
Also, most basements that rely solely on natural ventilation are likely to be fitted with at least one 
door or window (the air exchange rate assumed in case SRI2 is for no exterior windows or 
doors). Therefore, it appears likely that the actual risks stemming from indoor air concentrations 
of the chemicals of concern will be below or at the lowest level of the 1 o◄ to 10°' acceptable 
range. 

4.0 UNCERTAINTIES 

• The contaminant source was assumed to be infinite (i.e., constant source concentration at 
a fixed distance from the basement) over the period ofinterest. This approach provides a 
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"snapshot" of what risks might be if the source concentration remained unchanged. It is 
likely that the source concentration will actually decrease over time, therefore, the applied 
approach is conservative (i.e., overestimates risk). 

• Uncertainty exists regarding the actual configuration/construction of the basements along 
Forsythe Street. Assumptions made regarding the size of the basement, the size of the 
crack between the basement walls and floor, crack diffusion coefficient, and other 
construction features increase the uncertainty and may result in an overestimation of risks. 
In addition, exact values for soil permeability and basement air exchange rate are unknown 
and their effect on modeled indoor air concentration was evaluated through a sensitivity 
analysis. Parameter values were chosen for the baseline case (SRI2) that appear to be 
conservative. 

• No site specific value for total soil porosity was available. Hence a default value of 0.5 
(cm3/cm3) was used as recommended in the J&E model. An air porosity of 0.27 and a 
moisture porosity of 0.23 were used. The moisture porosity value is considered to be low, 
and conservative, since any increases in the moisture porosity would be expected to 
reduce available pore space, and hence decrease the ability of VOCs in the groundwater to 
volatilize and travel through the void space to the residential basements. Therefore the 
use of the J&E default value for total porosity appears to add conservatism. If possible 
(i.e., if a more detailed study were to be performed), site-specific soil porosity values for 
both air and moisture porosity should be defined since these factors has a significant effect 
on the total effective diffusion coefficient (D1�. 

• Lack of toxicity criteria for the COCs adds to the uncertainty to the assessment. The 
toxicity values used are provisional values provided by the EPA Technical Support Center. 
These values have not been through EPA's formal review process, therefore, they don't 
represent an EPA verified assessment. 

• Uncertainty exists regarding the actual conditions under which the receptors may be 
exposed. Assumptions made regarding exposure duration, exposure frequency, exposure 
time, and inhalation rate increase the unce_rtainty and may result in an overestimation of 
risks. 
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APPENDIX A 

SUMMARY TABLES OF ESTIMATED INDOOR Affi CONCENTRATIONS 
USING THE JOHNSON-ETTINGER MODEL 



fABLE A1-1:  CASF SRl1 

Indoor Ai r Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m' 
Source Concentra1ion Compound concentration in soil (at source), ug/m' 
alpha Ratio of lndoa Air Concentration to 

Source Concentration 

ruM Mn-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraamcs 
tetrachloroethene 6.50E-01 7500 8.66E-05 
1 , 1 ,  1 -trichloroethane 3.20E+OO 35000 9.13E-05 
trichloroethene 5.20E+00 65000 7.99E-05 

FOR MW-12 
Indoor PJr Source alpha 

Chemical Concentration Concentration 
Volatile urgamcs 
tetrachloroethene 1 .30E+02 1500000 8.66E-05 
1 , 1 , 1 -trichloroethane 9.13E+01 1 000000  9.13E-05 
trichloroethane 9.59E+01 1200000 7.99E-05 



I TABLE A1-2: CASE SRl1 

alpha = (D,"1 �l a, -,. I bl X � (0,.;1 L_,. l D ... ,t A.,.,J 
exp (0,.,;1 Lcn,t / D,,.,t Am,tl + ID/I" AB

/ Qbuild;og L,-1 + [D/f AB / a.,,;, L,-) (exp (0,.,;1 L,,.,t / D,,.,t A,,.,..) - 1  I 

As cross-sectional area through which contaminants may pass, cm2 

L,,.,t Thickness of foundation, cm 

Qbuildina Building ventilation rate, cm3/s 

Dy•" Overall effective diffusion coefficient, cm2/s 

D<n,t Effective vapa-pressure diffusion coefficient through the crack, cm2/sec 

Acn,t Alea of cracks/openings through which vapors can pass, cm2 

L,- Distance from contaminant source to building foundation, cm 

a'°it Volumetric flow rate of soil gas into the building, cm3/sec 
, 

I chemical I alpha I AB I s I L,m,t I QbYildiaa I 
_ vo1a111a urgan1c.s 

tetrachloroethene 8.66E-05 2379000 166 15  2.08E+05 
1 ,  1 ,  1 -trichloroethane 9.13E-05 2379000 166 15  2.08E+05 
trichloroethene 7.99E-05 2379000 166 15  2.08E+05 

!chemical I D.'rr A6 /Q L Q_,L I D  A D.'rr An / Q . L 
Volatile uraamcs 
tetrachloroethene 1 .59E-03 3.91 1 .nE+o1 
1 ,  1 , 1 -trichloroethane 2.18E-03 2.85 2.42E+01 
trichloroethene 7.27E-04 8.54 8.10E+OO 

D df 

2.31E-02 
3.16E-02 
1 .06E 02 

I D mot 

2.31E-02 
3.16E-02 
1 .06E 02 

I 

I A,[la I Qagil I 
3110 1.87E+01 
3110 1.87E+01 
3110 1 ><J'l-+01 



TABLE A1-3: CASE SRl1 

0...i
= 2 ei deltaPk x .... � ...!-.- < < 1  

µIn [2 z,,ut Ir,,.,.) Zcnck 

dettaP PresslM'e, g/cm-s: 
kV Soil permeability to ""Per ftc,,v, cm: l•> 
µ Vapor viscosity, g/cm-s 
z.,."' Depth, m 
x ... � length, m 
rcnct radius, m 

Lnemical a deltaP k u X z r 

Volatile Oraanica rua}kg) 
te1rac hloroethene 1 .87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
1 ,  1 ,  1 -trichloroethime 1 .87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
1rlchloroethene 1.87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 

<1> Johnson and Ettinger, 1991 



,_ 

TABLE Al -4: CASE SAil 

D
y
.re "' D- + D. 

Pb l<,i I H + 0N / H + 0. Pb Kd + 0N + 0.H 

Do Effective air diffusion coefficient, cm2/s 
DL Effective watef diffusion coefficient. cm2 /s 
0, Air-filled soil porosity, cm1/cm3 

0
,. 

Moisture-filled soil porosity, cm3/cm3 

Pb 
Ory bul< density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

ChefTlK'.AI nm I l u. 0 "' p " H 
votatile organics (uanca1 
te1rachl0foethena 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E-01 
1,  1, 1 -trlchlOfoethane 3.16E-02 8.20E-02 1.02E-05 0.27 0.23 2.15 1.10 7.05E-01 
trichlOfoethena 1.06E-02 8.36E-02 1.0SE-05 0.27 0.23 2.15 1.66 4.22E-01 

<1> Earth Tech. 1996 
<2> Montgomery and Welkom, 1990 



IABLE A�:st: �Hll 

D = L 13.26 X 10-5 

n,/-" x V' a 0.589 

DL Effective water diffusion coefficient, cm2/s 
nw Viscosity of water, at the desired temperature (assume 25°C), cp<1> 
V' Molar volumes of the gas, cm3/molC1•2) 

8 

Cnemca1 D. n ... VD 
I Volatile urganlcs 
tetrachloroethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1 ,  1 - trichloroethane 1.02E-05 8.90E-01 97.44 
trlchloroethene 1.05E-05 8.90E-01 93.48 

<1> Lyman, 1990 
C1> Montgomery and Welkom, 1990 



I A8[EAT="6: CASE �Hit 

Do = 10-' T'·" Mr"·5 
p�

A
''' + Va'">2 

Do Effective air diffusion coefficient cm2/s 
T Temperature, "K 
M, Molecul« weigh1<'l; (wh«e M, = (MA +M,,)/MAM,,) 
VA Molar volume for air, 20.1cm'/mot<•l 
VB Molar 110lume of gas, cm'/mot<1•2l 
p Pressure, atrn assume 1.0 

Chemical D- T v. V. p M M M. 
Volatile Oraanics (unJlcnl 
tetrachloroethene 7.63E-02 298.15  1 1 1  20.1 1 4.05E-02 28.97 165.83 
1, 1 , 1 -lrichlOl'oethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
trichlOl'oethene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131 .39 

<1> Lyman, 1990 
<2) Montgomery and Welkom, 1990 
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11'\IX I-A7h-1 : �ASI-;:)Mlil:D 

Indoor Air Concentration • alpha x Source Concentration 

Indoor Air Concentration Compound c;oncentration In basement, ug/m3 

Source Concentration Compound concentration In soil (at SOYfce), ug/m' 
alpha Ratio of Indoor /IIJr Concentration to 

Soun:e Corcentration 

CUN MW-31 
1naoor Air ::.OUfce alpna - l"'.nnr•ntration l"'.nnc:entratr.n --· 

vo1at11e organics 
tetradlloroelhene 5.09E-01 7500 8.79E-05 
1 1 1 -trichloroethane 3.26E+OO 3� 9.31E-im 
trichloroethene 2.02E+OO 6SOOO 3.11E-05 

' I 

• • • 



. " . . 
TABLE A2b-2: CASE SRl2b 

alpha =- to. otr A1 La'"''•• 6:1 x e� ,g_ .. '-•lo.,. �.J 
exp (Qsor � / D cn<k A,,..<t) + [D/' As / Obuldloa Lrl + (Dr''lf As / 0.., LrJ (exp (Q>Oil L.r.ct ID aoc1: AaacJ -1 J 

As Cross -sectional arH through which contsnlnanta may paaa, cm1 

L......t Thickness of foundation, cm 

Oi..1c11o1 Building ventllclon rate, cm3/sec 

OT. Overall effective diffusion coefficient, cm2/sec 

Dcnct Effective vapor-pressure diffusion coefficient through the crack, cm2/sec 

Acnc1t ArH of cracks/openings through which vapors can pus, cm2 

Lr Distance �om contaminant source to building foundation, cm 

a..,. Volimetric flow rate of soil gas Into the building, cm•/aec 

Chemical alpha AR L.. L ... a.. ....... O./ilf o_ ... A . L a . . 
v01au• uraanlca 
tetrachloroethene 6.79E-0S 2379000 166 1S 6.94E+04 2.31E-02 2.31E-02 S110 1 .87E-04 
1 , 1 , 1 -trichloroethane 9.31 E-0S 2379000 166 1S  UME+04 S.16E-02 3.tsE.:.02 S110 1.87E-04 
trichloroathene 3.11E-0S 2379000 166 15 8.94E+04 1.06E-02 1 .06E-02 3110  1 .87E-04 

Chemical D/'11 A. /0. • - L.. Q .L  / 0  A D ... �A./0 • L.. 
vora111e uraanlca 
tetrachloroethene 4.76E-03 3.91E-0S 1.nE+06 
1 ,  1 ,  1 -trichloroethane 6.53E-03 2.6SE-0S 2.42E+06 
trichloroethene 2.18E-03 8.S4E-OS 8.10E+OS 

• 
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TABLE A2b-3: CASE SRl2b 

O,o1 
= 2 �i deltaPk�••• 2-;.... << 1 

µIn [2 7-d / 'encl) 4'.cl 

deltaP · Pressure, g/cm-s1 

k
V 

Soil permeability to vapor flow, cm1 {from 5.2E-0B cm/sec <•� 
µ Vapor viscosity, g/cm -s 
� Depth, m 
X..ck length,m 
r- radius, m 

vnemIcal a. demw k .. u X 7. r 

Volatile Oraanlcs lua/ka\ 
tetrachloroethene 1.87E-10 57.6 1.0E-17 0.00018 152.2 2 0.005 
1 , 1 , 1 -trichloroethane 1.87E-10 57.6 1.0E-17 0.00018 82.2 2 0.005 
trichloroethene 1.87E-10 57.6 1 .0E-17 0.00018 62.2 2 0.005 

(I) Earth Tech, 1 996 

r • • 
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TABLEA2b-4: CASE SRl2b . 

Dy
.« .. D� + D. 

Pb K4/ H + 0
., / H  + 0, Pb Kd + 0., + 0.H 

Do Effective air diffusion coefficient. ari2/s 
DL Effective watar diffusion coefficient, cm2/s 
0, Air-filled soil porosity, cm3/cm3 

0., Moisture-filled soil porosity, cm3/cm3 

Pb Dry bulk density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

Chemical n- n □. 0 0 P. I( H 
VolaUle uraanlca fug/kgJ 
tetrachloroetheM 2.31E-02 7.63E-02 9.45E-06 0,27 0.23 2.15 1.55 7.54E-01 
1, 1 ,  1 -trichloroethane 3.16E-02 8.20E-02 1.02E-05 0.27 0.23 2.15 1.10 7.05E-01 
trlchloroethene 1 .06E-02 8.36E-02 1.0SE-05 0.27 0.23 2.15 1.68 4.22E-01 

<1> Earth Tech, 1996 
<2J Montgomery and Welkom, 1990 

f I 
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TABLE A2b-5: CASE SAl2b 
. 

D
L

"' 13.26 X 10-S 
nw'·" X V'

8 0.589 

DL Effecti11e water diffusion coefficient. cm2/s 

"w Viscosity of wa'9r, at the desired tem�erature (assume 25°C). cp<1> 
V' Molar 11olumes of the gas, cm3/mol(1• > 

B 

I.A19fTIICal D. n... v·_ 
Volan1a Oraanica 
tetrachloroethane 9.45E-06 8.90E-01 1 1 1  
1 , 1 , 1 -trichloroathane 1.02E-05 8.90E-01 97.44 
trichloroethene 1.0SE-05 8.90E-01 93.48 

Cl) Lyman. 1990 
(Z) Montgomery and Welkom. 1990 



- . .  
TABLE A2b-6: CASE SRl2b 

I 
DG = 10-1T1· '5 Mro.s 

I P(V A 1/3 + Ve 113)2 

De; Effective air diffusion coefficient, cm2/s 
T Temperature, °K 
M, Molecular weight<1l; (where M,=(MA +Ms)/MAMeJ 
v,. Molar volume for air, 20.1 cm3/mol<1) 
VB Molar volume of gas, cm3/mo1<U) 
p Pressure, a1m assume 1.0 

I chemical I Da I 
voiatll• Oraan1ca rualKqJ 

T I VB I v,. I p I M, I M
,. I Ma I 

tetrachloroethene 7.63E-02 298.15 1 1 1  20.1 1 . 4.0SE-02 28.97 165.83 
1 ,  1 ,  1 -trichloroethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
1rlchloroethene 8.36E-02 298.1 5  93.48 20.1 1 4.21E-02 28.97 131 .39 

<1J Lyman, 1990 
<•J Montgomery and Weikom, 1990 

' ' 

.. 



Indoor Air Concentration "' alpha x Source Concentration 

Indoor Air Concentration 
Source Concentration 
alpha 

Compound concentration In buemert, ug/m3 

Compound concentration In soil (at source), ug/m3 

�o of Indoor �r Concentration to 
Source Corcentration 

2.58 -04 
2.71 -04 
2.38E-04 

, , 



TABLE A2c-2: CASE SRl2c 

alpha = (Di: .tr A8 L a..,1.,1 bl x •� ca,_. 6. I LD ... A...iJ 
exp (Q,o.il L,,.,k I o<n<k Acn.J + [D/r AB / abuildlo1 Ly-) + [OT of! AB / a ... Lr! (exp (0... L,,.ck / Dmic.k Ami,.J - 1 l 

AB Cross-sectional area through which cont.amlnants may pass, cm2 

.. 
L,,.ck Thickness of foundation, cm 

Qbuld&1 Building ventilation rate, cm3/sec 

OT. Overall effective diffusion coefficient, cm2/sec 

Dcn,k Effective vapor-pressure diffusion coefficient through the c_rack, cm2/sec 

Acra,k Area of cracks/openings through which vapors can pass, cm2 

Lr Distance from contaminant source to building foundation, cm 

O,oil Volumetric flow rate of soil gas into the building, cm3/sec 

Chemical alpha AR L.,. L .• a... ........ 
IVola111e urgamcs 
tetrachloroethene 2.58E-04 2379000 166 15  6.94E+04 
1 , 1 , 1 -trichloroethane 2.71E-04 2379000 166 15  6.94E+04 
trichloroethane 2.38E-04 2379000 166 15  6.94E+04 

Chemical D ... etr A .. /0 •• L.. Q __ , L I D  A O,...,,. A,. / O  • L.. 
Votauia· Organics 
tetrachloroethene 4.49E-03 4.14 1.67E+01 
1 ,  1 ,  1 -trichloroethane 6.21 E-03 3.00 2.30E+01 
trichloroethane 2.06E-03 9.03 7.65E+00 

' ' 

OT.a o __ • A __ • a __ , 

2.18E-02 2.18E-02 3110 1 .87E+01 
3.01E-02 3.01E-02 3 1 1 0  1 .87E+01 
9.99E-03 9.99E-03 3 1 1 0  1 .87E+01 

... 



TABLE A2c-3: CASE SAl2c 

a..,, = 2 el deltaPk,. X.,.,k 2-- << 1 
µIn f 2 �a. I rcnd:J Z....t 

deltaP · Pressure, g/cm-s2 

k
v 

Soil permeability to vapor flow, an2 Cl) 
µ Vapor viscosity, g/cm-s 
Za..t Depth, m 
X,.c1,: length, m 
rend 

radius, m 

Chemacai r.J denat" k u l[ 

Volatile Oraanlca tua/ka) 
tetrachloroetheM 1.87E-05 57.6 1.0E - 1 2  0.00018 62.2 
1 ,  1,  1 -trichloroethane 1 .87E-05 57.6 1.0E-12 0.00018 82.2 

trlchloroethene 1.87E-05 57.6 1.0E-12 0.00018 62.2 

C1> Johnson and Ettinger. •Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors 
Into Buildings." Table I, 1991 

' I 

7 r 

2 0.005 
2 0.005 
2 0.005 



TABLE A2c-4: CASE SRl2c 

OT 
cff = D- + o. 

Pb Kd / H  + 0
.,

/ H  + 0. P
b 

K., + 0. + 0.H 

De; Effective air diffusion coefficient, cm2/s (1> 
DL Effective wat8r diffusion coefficient, cm2/s (l) 
0. Air-filled soil porosity, cm3/cm3 

0
., 

Moisture-filled soil porosity, cm3/cm3 

Pb Ory bulk density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dlmenalonleu 

Chemical 0-'"' D� n 0 0_ P� K H 
v01an1a �aanlca fua/ltal 
tetrachloroethene 2.t8E-02 7.20E-02 8.20E-06 0.27 0.23 2.15 1.55 7.54E-0t 
1 , 1 , 1 -trichloro.thane 3.01E-02 7.80E-02 8.80E-06 0.27 0.23 2.15 1.10 7.05E-01 
trichloroethen. 9.99E-03 7.90E-02 !il.10E-06 0.27 0.23 2.15 1 .66 4.22E-01 

(I) Soil Screening Guidance: User's Guide, Table C-1, USEPA, 1996 

' I 



Indoor Air Concentratbn • alpha x Source Concentration 

Indoor Air Concentration 
Sow�eonc.ntratlon 
alpha 

Compound concentration in buemer1, ugfm' 
Compound concentration in soil (at sour�). ug/m' 
Ratio of Indoor Nr Concentration to 
Source �ertralion 

p 

1.95 +00 7500 2.80 -04 
9.59 +00 35000 2.74 -
1.56E+01 65000 2.40E-04 

) 



TABLE A2-2: BASELINE CASE SRl2 

alpha = ID:/r A.Lg.., ••• 6:1 x •!!I! ,a ... !-c1o lo ..... A.-,J 
exp (Q,oD '-a.,k I Dcn,k Acn,.J + (Dr etr AB / Oi.,,c11o, Lrl + (Dr oil AB /  0,.,. Lrl {exp ca... '-a.ck / D<n<k �,k) - 1  J 

AB 
Cross-sectional area through which contaminants may pass, cm2 

'-.nu Thickness of foundation, cm 

a.,...c1ca Building ventilation rate, cm'/sec 

Dr• 
Overall effective diffusion coefficient, cm2/sec 

Dcnck Effective vapor-pressure diffusion coefficient through the crack, cm1/sec 

Acna Area of cracks/openings through which vapors can pass, cm1 

Lr Distance from contaminant source to building foundation, cm 

O
,o1 

Vollmetric flow rate of sell gas Into the building, cm'/sec 

Chemical alpha Aa L,. L.L aL.ft� DT
off D __ L A,_. L a ..• 

VOiatiie Oraanlcs 
tetrachloroethene 2.60E-04 2379000 166 1 5  6.94E+04 2.31 E-02 2.31E-02 3 1 1 0  1.87E+01 
1 ,  1 ,  1 -trichloroethane 2.74E-04 2379000 166 1 5  6.94E+04 3.16E-02 3.16E-02 3 1 1 0  1 .87E+01 
trichloro.thene 2.40E-04 2379000 166 1 5  6.94E+04 1 .06E-02 1 .06E-02 3110 1 .87E+01 

I chemical I DT.u AD /QL -·· � Q - I I D  A DTe11 A./ a _ _  .� 
Volatlle Oraanlca 
tetrachloroethene 4.76E-03 3.91 1 .77E+01 
1 , 1 ,  1 -trichloroethane 6.53E-03 2.85 2.42E+01 
trichloro.thene 2.18E-03 8.54 8.10E+OO 

' I 

,, 



.. 
TABLE A2-3: BASELINE CASE SRl2 

a... = 2 (!I deltaPk �.� -1---- << 1 
µIn (2 �-" / r._J z...a: 

deltaP Pressure, g/cm -a1 .. 
k, Soil permeability to vapor flow, m1 Cl) 
µ Vapor vlacosity, g/cm-s 

Depth, m 
length, m 

r<n<k radius, m 

c;nemlcal CJ deltllt' k " )( 7 r 

Volatile Organics rua/kg) 
tetrachloroethene 1 .87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
1 ,  f ,  1 -trichloroethane 1 .87E-05 57.6 t.OE-12 0.00018 82.2 2 0.005 
trtchloroeehene 1 .87E-05 57.6 1 .0E-12 0.00018 62.2 2 0.005 

<1> Johnaon and Ettinger, 1 i91 



-

TABLE A2-4: BASELINE CASE SAl2 

OT al! = D� + D. 

P
b 

K
d 

I H + 0
., 

/ H + 0, P
b 

l<,i + 0. + 0.H 

DG 
Effective air diffusion coefficient, cm 2/sec 

DL 
Effective water diffusion coefficient, cm2/Hc 

0, Air-filled soil porosity, cm3/cm3 

0
m 

Moisture-filled soil porosity, cm_3/cm3 

Pb Dry bulk density of soil, g/cm3 

K
d 

Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

Chemical D-- D- D. 0 0 p K H 
volau1e Organics (ug/kg) 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1 .55 7.54E-01 
1 ,  1 ,  1 -trichloroethane 3.16E-02 8.20E-02 1 .02E-05 0.27 0.23 2.15 1 . 1 0  7.05E-01 
trichlorollthene 1 .06E-02 8.36E-02 1 .05E-05 0.27 0.23 2.15 1 .66 4.22E-01 

<1> Earth Tech. 1996 
<2J Montgomery and Welkom, 1 990 

.... 



TABLE A2-5: BASELINE CASE SAl2 

DL .. 
13.26 X 10-5 

"wl.J4 X V'
8 0.589 

DL Effec1ive water diffusion coefficient, cm2/s 
nw Viscosity of wat8r, at the desired temperature (assume 25°C), cp<1> 
V' Molar volumes of the gas, cm3/mo�1-2> 8 

vnemical D. n.. v. 
Volatile Oraanlca 
tetrachloro•th•n• 9.45E-06 8.90E-01 1 1 1  
1 , 1, 1 -trichloroethane 1 .02E-05 8.90E-01 97.44 
trlchloroethene 1.0SE-05 8.90E-01 93.48 

(IJ Lyman, 1990 
(2) Montgomery and Welkom, 1990 

, , 



e 
TABLE A2-6: BASELINE CASE SRl2 

DG = 1 0-3 T1·7S M..0-S 
Pr,t A 1/J + v. l']>2 

Do Effective air diffusion coefficient. cm2/s 
T Temperature, °K 
M, Molecular weight<'l; (where M,=(MA +Ma)/MAM.J 
VA Molar volume for air, 20. 1cm3/moI<1> 
VB Molar volume of gas, cm3/mol<1•2> 
p Pressure, atm assume 1 .0 

!Chemical I Da I T I v. I v,. I p I M. I M,. I Ma I 
v01an1a uraanlcs (uo/kq) 
tetrachloroethene 7.63E-02 298.15 1 1 1  20.1 1 4.05E-02 28.97 165.83 
1 ,  1 ,  1 -trtchloroethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
trichloroelhene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131 .39 

<1> Lyman. 1990 
(2) Montgomery and Welkom, 1990 

f I 

.. 



lndOOf' Air Conc:.mratbn = alpha x Source Concentration 

Indoor Air Concentration 
Soutc• Concentration 
alpha 

Compound ooncentration In basement, ug/m, 
Compound ooncentration in soil (at 10urce), ug/m' 
Ratio of Indoor A.r Concentration to 
Source Corcentration 

.. 



TABLE A-2: CASE SRI 

alpha = 10,/' A8 l a .. 8,., 6,1 x •xo ,a, .. 1-.a. lo_,.. A.,.J 
exp (O,oil �<k / Dcnck Acn<k) + [Dy elf As I Qbuilclloi 1-rJ + fDr elf As /  0..,. LrJ (exp (a....i �ck / D.,.ck Aa■.J -1 J 

All Cross -sectional o.rea through which contaminants may po.ss, cm2 

�ck Thickness of foundation, cm 

Oi..1c11o, Building ventilation rate, cm3/sec 

Dy "' Overall effective diffusion coefficient, cm2/sec 

Dcrack Effective vapor-pressure diffusion coefficient through the crack, crn1/sec 

A<n<k Area of cracks/openings through which vapors can pass, cm1 

Lr Distance from contaminant source to building foundation, cm 

a,oil Vol1metric flow rate of soil gas into the building, cm•/sec 

Chemical o.lpho. A ... L.- L_ , a._ .• � .  DToff 
v01a111e urganics 
tetrachloroethene 2.60E-05 2379000 166 1 5  6.94E+05 2.31E-02 
1 , 1, 1 -trichloroetho.ne 2.74E-05 2379000 166 15 6.94E+05 3.16E-02 
trichloroethene 2.40E-05 2379000 166 1 5  6.94E+05 1.06E-02 

4.76E-04 3.91 1.77E+01 
1 ,  1 ,  1 -trichloroethane 6.53E-04 2.85 2.42E+01 
trichloroethene 2.18E-04 8.54 8.10E+OO 

o __ • A a . 

2.31E-02 3110 1 .87E+01 
3.16E-02 3110 1 .87E+01 
1 .06E-02 3110 1 .87E+01 

,. 



·• 

TABLE A-3: CASE SRI 

O,o1 = 2 E!i deltaPk .. x_,, � << 1 
µIn (2 Z.,... / rrn,ctl � 

daltaP Pressure, g/cm-s2 

k• Soll permeability to vapor flow, m2 <1> 

µ Vapor viscosity, g/cm-s 
Z....ct Depth. m 
� langth, m ,_ radiu,, m 

U'leffllCal a . t1Al1AI-' k u I z r 

Volatile Organics (ug/kg) 
tetrachloroethene 1 .87E-05 57.6 f.0E-12 0.00018 82.2 2 0.005 
1 ,  1 ,  1 -trichlorotlthane 1.87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
trlchloroethene f.87E-05 57.6 1 .0E-12 0.00018 62.2 2 0.005 

<1>Johnson and Ettinger, 1991 

f I 
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TABLE A-4: CASE SRI 

OT elf = 
D- + D 

Pb Kd / H + 0.., / H + 0. Pb K,, + "• + 01H 

Effective air diffusion coefficient. cm 2/sec OG 
DL Effective water diffusion coefficient, cm2/sec 
0, Air-filled soil porosity. cm3/cm3 

0., Moisture-filled soil porosity. cm3/cm3 

Pb Ory bulk density of soil, g/cm3 

Kd Distribution coefficient, cm1/g 
H Henry's law constant, dimensionless 

Chemical o ... - D� o. 0. 0_ p K H 
YOlatll• Organics (ug/kgl 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E-01 
1 ,  1 ,  1 -trichloroethane 3.16E-02 B.20E-02 1 .02E-05 0.27 0.23 2.15 1.10 7.05E-01 
trichloroethene 1 .06E-02 B.36E-02 1 .05E-o5 0.27 0.23 2.15 1.66 4.22E-01 

<1> Earth Tech, 1996 
<2> Mon1gomery and Welkom. 1990 

' I 

" 
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TABLE A-5: CASE SAi 

DL = 
13.26 x 1� 

n,/" x v·, 0.589 

DL Effective water diffusion coefficient, cm1/sec 
"w Viscosity of water, at the desired temperature (assume 25°C), cp<1> 
V' Molar volumes of the gas, an3/mo1<1.2> I 

Chemical o. f\.u v. 

Vola1n• Oraanics 
tetrchloroethene 9.45E-06 8.90E-01 1 1 1  
1 , 1 , 1 -trichloro«hane 1 .02E-05 8.90E-01 97.44 
trichloroethene 1.0SE-05 8.90E-01 93.48 

<1> Lyman, 1990 
(2) Montgomery and Welkom, 1990 

, , 



-
TABLE A-6: CASE SRI 

DG = 10-3 T1·75 M� 
P(V A 1/S + Va v,)z 

DG Effective air diffusion coefficient, cm2/s 
T Temperature, "K 
M, Molecular weight<1); (where M,=(MA +Ms)/MAMa) 
VA 

Molar volume for air, 20.1 an' /mo1<1> 
Va Molar volume of gas, cm,/mo1<1•2> 
p Pressure, atm assume 1.0 

Chemical Dr. T v. V. p M_ M. M. 

v01a1ua urauuca tua/1rn1 
tetrachlotoethene 7.63E-02 298.1 5  1 1 1  20.1 1 4.05E-02 28.97 165.83 
1 ,  1 ,  1 -trichloroethane 8.20E-02 298.1 5  97.44 20.1 1 4.20E-02 28.97 133.4 
trlchloroathene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131.39 

<1) Lyman, 1990 
<2> Montgomery and Walkom, 1 990 
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APPENDIX B: 

SUMMARY TABLES OF RISK CALCULATIONS 

FOR FORSYTHE STREET RESIDENCES 



SRl2 
SRl2a 
SRl2b 
SRl2c 
SRI 
SRl1 

.. 

s.n.itMty of Indoor Ak Cc,,,c;albatiuo lo Va,ying Prope,ty Values 

0.5 •Ir changn/hl'; k, • 1 x 10.. cm1; calculated Do and DL values 
0.5 air changa,'hr; k, • 1 x 10.10 cm1; calculated Do lll'ld DL _,_ 
0.5 air changN/hr; k, • 1 x 1 O.u cm1; calculated Do and DL values 
0.5 air changellhr; k, • 1 x 10.- cm1; Do and DL from SSL Uwa Guidi 
5 air changNlhr; k, • 1 x 10.. cm1; calculated Do and DL-.. 
1.5 air c:hangN,1Y; k, • 1 x 10.. cm1; calculated Do and DL _,. 

• f ,. .. 



(ABLE 8-2; Re 1E.1nosure • nian r:na 

.. or -�· 
CA x IB x EI I EE x ED 

BW x AT 

n�•: 
CA = Contaminant Co11oe11trillior1 In Air (mg/m,) 
IR • lhallllion Rate (rruhlour) 

ET a expo.ur. Tme (houri/day) 
EF • E,cpoeure Freqwncy (�) 
ED• Expoeure Duration o-,s) 
BW • Body W� (kg) 

� T • Awnc llna Time tneriad � which ..-ure ls -
NOn-carc .. 

Adult 
CA see Table 1 
R 0.89 (o) 

ET 8 (') 
EF 350 (<) 
ED 24 (<) 
BW 70 (<) 
�T 8760 (cl 

<o>EPA, 1991 
!')PrOfessional judgement 
<•>EPA, 1969 

Child 
... Table 1 

0.9 (o) 
12  (') 

350 (<) 
6 (<) 

15 oo 
2190 !cl 

can:_ 
Adult 

... Table 1 
0.89 (a) 

8 (') 
350 (<) 
70 (<) 
70 (<) 

25550 (cl 

' ' 

Chld 
... Table 1 

0.9 <o> 
12  (') 

350 (<) 
6 (<) 

15 (o) 
25550 Cc) 

• I I' It 



I &l"ILI! 11..3: ........... , •. Av•-.. •nnm•re 
.. of Airborne -•-• 

CA I IB I El I EE I EQ 
BW x AT 

wvnwe: 
CA • Contaminant Co,...-lb liltlon lu Air (mg/mJ) 
IR • lhelltlon R• (milhcu) 
ET • E,q)c»ure Time (hours/day) 

EF • E,q)c»ure Frequ.q (�) 
ED • Expoaure Duration (yars) 
BW • Body w-,;,. (kg) 
'4. T • Aw,n Ina Time l!!IMt d ovs which 

Adult 
CA ... Tllble1 
R 0.89 (I) 
ET 4 1') 
EF 350 (<) 

EO 9 (<) 
BW 70 (c) 
,T 3285 (cl 

<->EPA, 1991 
!',profesalonal Judgement 
<•>EPA, 1D89 

Child 
... Tllble 1 

0.9 (al 
6 (b) 

350 (<) 
6 (<) 

15 (l) 
2190 (c) 

- -··- ,. 
,. 

AduR 
IN Table 1 

0.89 � 
◄ ") 

350 (c) 
70 (<) 
70 (<) 

25550 (c) 

' I 

ii 

Chld 
... Table 1 

0.9 w 
6 •> 

350 (c) 
6 (<) 

15 oo 
� Id 



, ....... a .. : or 111-...,. .. • n1C1n �nn �•nnaaaa 
Non-c a -l.llnlnE r _,,_ 

Adult Child 
tetrachloroathen 1 1 1-trichloroethan tridlboett. .. twachloloathene 1 1 1-trlchloroelha, trlc:hlorOlthen 

eUK MW�1 
SRl2 1.90E-04 9.35E-04 1.52£-03 1.35E-03 6.82E-03 1.0SE-02 
SRl2a 5.06E-05 3.22E-04 2.oee-u. 3.=-:-04 2.28E-03 1."6E-w 
:,t(f2b ◄.97E-05 3.18E-04 1.97E-04 3.52£-04 2.25E-03 1.◄0E-03 
SRl2c 1.89E-04 9.26E-04 1.51E-03 1.3◄E-u.i 6.55E-03 1.07E-02 
SRI 1.90E-05 9.35E-05 1.:>21:-04 1.35E-O◄ 6.62E-04 1.0SE-03 
SRl1 6.3◄E-05 3.12E-04 S.07E-04 4.◄9E-04 2 .. 21E-03 3.59E-03 

• C • .. 



.. , ,, . 

, .... s:Ri: of" ........ � 

AffUlt \,flllQ 
tetrachloroethen 1 1 1-trlchloroethane �- 1 1 1  ... ·- trlchlorolthene 

r\Jft Mff�l 
SRl2 1.90E-04 9.35E-04 1.52£-03 1.15E-04 5.87£-04 9.23E-04 
SRl2a 5.06E-05 3.22E-04 2.llllE-04 3.07E-05 1 ,11151:-04 1.25E-04 

SRl2b ◄.97E-05 3.18E-04 1.97E-04 3.01E-05 1.�-04 1.20E-04 
SRl2c 1 .89E-04 9.26E-04 1.51E-03 1.15�-04 5.82E-04 9.17E-04 
SRI 1 .90E-05 9.35E-05 • 1 .52E-04 1.15E-05 5.67E-05 9.23E-05 
SRl1 6.34E-05 3.12£-04 5.071c-04 3.""""-05 , .--04 3.am--04 

t I 



4.67E-04 3.31E-03 
1.61E-04 1.14E-03 
1.59E-04 1.12E-03 
4.83E-04 3.28E-03 
4.67E-05 3.31E-04 
1.56E-04 1.10E-03 

. .. . ..  



. . . ..  

-gs:a_T;- of,. ..---.... vw ..... 
, ,... n-,-

-- \;l'IIQ 
t.crachboethene 1 1 1-trlchloroethan tr1ch101oaet.• , __ 1 1 1 � lrtchlaloaet.• 

fOft MW.;Jl 
SRl2 9.51E-OS 4.67E-04 7.eoE-04 s.ne.os 2.84E-04 4.81E-04 
SRl2a 2.53E-OS U11E-04 1 .mF-04 1.Sr&E-05 9.711:-05 8.2<R.-a:i 
SRl2b 2.48E-<15 1 .59E-04 9.88E-05 1.51E-OS 9.84E-OS 5.--Dl'l 

ISR12c 9.44E-OS 4.63E-04 UiSF-04 5.73E-OS 2.81E-04 4.t181:-04 
SRI 9.51E-06 4.67E-OS 7.eoe-05 s.ne-0e 2.84E-OS 4.81E-OS 
SRl1 3.17E-OS 1.56E-04 2.�--04 1.92E-05 9.45E-OS 1.54E-04 



etrachloroetheoe 
, 1 , 1-trichloroethane 

oethene 

NA 

1 .00E +00 0,) 
NA 

2.03E-03 (t) 
NA 

6.00E 

It) USEPA-HNllh Rlak Technlcal Support Center 
.,_, (STSC, 1996) 
NA - TOlddy W11uN .. nat available for tt... chemicals 

' ' 

. ' . .  



. . ,. ,. 

�a.a: 1n ofr 111----.-_. • ftllHI 11!1.:1 � 

lm·----
AdUII Chlld 

tetrachloloethetie 1 1 1-trlc:hloroethM trtc:hloloethel• � 1 1 1-tric:hloro8lha • trtc:hlol oethelie 
�UK MW�l 
SRl2 9.35E-04 6.82E41 
SRl2a 3.22E-04 2.26E41 
SRl2b 3.18E-04 2.�41 
SRl2c 9.26E-04 6.55£41 
SRI 9.35E-05 . 6.82E-04 
SRl1 3.12E-04 2.21E41 



TAHLI" B.lU; 1nna1nKM1 Of Ill ....... --• NIIMI ... IVI 
, 1(--

Adult CNld 
lmllchloroelhen 1 1 1-trk:hloroethane trichlolOIO!aie lillrachlolOIO!alJI f 1 1-crichloroethan trlchlaroalha IJI 

I-Oft MW�1 SRl2 3.86E-07 9.12E-OS 2.34E-07 5.54E-08 
SRl21 1.03E-07 1.�-ui, 8.2.cE-OS 7.GE-07 
SRl2b 1 .01E-07 1.111E-08 6.1:ne-08 1.1--01 
SRl2c 3.83E-07 9.oeE-08 2.32E-07 5.SOE-08 
SRI 3.86E-08 9.12E-07 2.3.cE-08 5.54E-07 
SRl1 1.2SIE-07 3.0<CE-08 7.81E-08 , .--08 

' ' 

• • • 



• 

(&Al'" B-11: orr, .. ---••ver- ca--
11azara•-

AdUft �r.l 

tetrachloroathen 1 1 1-trlchlorolllhl trtchlarOltt1a• 1 1 1-trlchloloett.. trtchloloaltlel• 
ruttMW�1 

SRl2 4.87E-04 3.31E-03 
SRl2a 1.81E-04 1.14E-03 
SRl2b 1.:'llH:A)4 1.12E-03 

SRl2c 4.831::-<M 3.28E-03 
SRI 4.67E-05 V 3.31E-04 
SRl1 1.56E-04 1.10E-03 



NIKMff�l 
SRl2 
5Rl2a 
SRl2b 
SRl2c 
SRI 
SRl1 

OUILI' B-1Z: •• or 

tclchloloett. .. 

1.93E-07 
5.14£-08 
S.04E-08 
1.92E-07 
1.93E-08 
6.43E-08 

Adult 
1 1 1-trlchiorOlthan 

sin---•ver-
l'CISQ 

lrlchloloett. .. llhdlloloett. .. 

4.seE-48 1.17£..()7 
8.t ft:-07 3.1:.tt:� 
:i.i'Zl:-0 I 3.DBE.al 
4.�-w 1.1�..()7 
4.seE-0? 1.17E-08 
1.=t-48 3.SIOE-08 

um 
1.1 1-trichlal oett. .. trtdllaloett. .. 

2.nE-48 
3.r�-v, 
3.�-07 
2.r.M:� 
2.77�-07 
9.ZJE-07 

.. -



TABLE A2a-6: CASE SRl2a 

Do "' 10-' T1·7S Mro.s 

Pr,i A 1/) + v/1)1 

De; Effective air diffusion coefficient, r;rn2/s 
T Temperature. "K 
M, Molecular weight:(1>; (where M, =(MA+ Ma)/MAMiJ 
VA Molar vohJm• tor air, 20.1an3/mo�1> 
v. Molar volume of gas, cm'/moJCU) 

p Preasure, am assume 1.0 

Chemical D,.. T v. v .. p M M .. 
Volatile uraanlca (ua/ka• 
tetrachloroethene 7.63E-02 298.15 1 1 1  20.1 ' 4.05E-02 28.97 165.83 
1 ,  1 ,  1 -trichloroathane 8.20E-02 298.1 5  97.44 20.1 1 4.20E-02 28.97 133.4 
trlchlorotllhene 8.36E-02 298.1 5  93.48 20.1 1 4.21E-02 28.97 131 .39 

<1> Lyman, 1990 
<2> Montgomery and Welkom. 1990 

' ' 

• 



TABLE A2a-5: CASE SRl2a 

DL ... 
13.26 X 10-5 

l\wi.!4 X V'8 0.589 

Effective water diffusion coefficient, cm2/s DL 
llw 
V' 

Viscosity of water, at the desired tem�erature (assume 25°C), cp<1> 
Molar volumes of the gas, crn3/mol<1• l 

I 

Cheml<--""1 o. n. .. v. 
Volatile C>Jaanlcs 
tetrachloroethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1.1 -trichloroethane 1.02E-05 8,90E-01 97.4<4 
trichloroethene 1.0SE-05 8.90E-01 93.48 

<1> Lyman. 1990 
<2> Montgomery and Welkcm, 1990 

• 



TABLE A2a-4: CASE SRI 2a 

0/ff - D� + D 
Pb Kd / H  + 0,,. / H  + 0. Pb K4 + "· + 0,H 

Do Effective air diffusion coefficient, cm 1/s 
DL Effective waller diffusion coefficient, cm1/s 
0, Air-filled soil porosity, cm3/cm' 
0m Moisture-filled son porosity, cm3/cm' 
Pb Ory bulk density of soil, g/cm' 
K4 Distribution coefficient, cm3/g 
H Henry's law constant, dimensionlna 

Chemical D-"' D- o. 0 0 p K H 
YOlll'Dle '-'1'1i18"ICS .,_,_.,, 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1 .55 7.54E-01 
1 ,  1 ,  1 -trichloro.thane 3.16E-02 8.20E-02 1 .02E-o5 0.27 0.23 2.15 1 . 10  7.0SE-01 
trlchloroethene 1.06E-02 8.36E-02 1 .0SE-05 0.27 0.23 2.15 1 .66 4.22E-01 

<1> Earth Tech, 1 996 
<1> Montgomery and Welkom, 1 990 

•• 



TABLE A2a-3: CASE SRl2a 

a,o11 = 2 m deltaPk., X_.i. __r_.._ << 1 
µIn (2 Za.a I rcn<J Za.a 

daltaP . Pressure, g/cm -s1 

k, Soil permeability to vapor flow, an1 <1> 
µ Vapor viscosity. g/cm-s 
7-4 Depth, m 
x..a length, m 
r
.,.

4 radius, m 

Chemical a . nan- k. u X 7 r 

Volatile Organic• (uafka\ 
tetrachloroelh•n• 1 .87E-07 57.6 1.0E-14 0.00018 62.2 2 0.005 
1 ,  1 , 1 -trichloroethane 1 .87E-07 57.6 1.0E-14 0.00018 62.2 2 0.005 
trichloroethane 1 .87E-07 57.6 1.0E-14 0.00018 62.2 2 0.005 

<1> Johnson and Ettinger, 1991 

1 I 



TABLE A2a-2: CASE SRl2a 

alpha = 112"' o11 A9 l 9..1,.. bl x •x� ca,., b...,k lo __ A...J 
exp (O,oi l-a><1J Dmck A<r><k) + (0/11 A8 / Oi,.ildi,1 

Lr,J + fOTalr AB / 0.0. LrJ (e.icp (0.0. �dJOcnd AcncJ -1 ) 

As Cross-sectional area through which contaminants may pus, cm1 

t_k Thickness of foundation, cm 

°'-,-. 
Building ventilation rate, cm'/aec 

Dy• Overall effecdve diffusion coefficient, cm2/sec 

Dcnc1c 
Effective vapor-preaaUfe diffusion coefficient through the crack, cm 2/aec 

A
c:nck 

Area of cracks/openings through which vapors can pas, cmi 

Lr Distance from contaminant source to building foWldatlon, cm . 
O,o1 

Volunetric flow rate of soil gas Into the building, cm1/aec 
. .  

Chemlc.i alpha Aa L. L . a. -- OT.a O_� A.- . L a . .. 
voiaa• uraanlca 
tetrachloroethene 6.92E-05 2379000 188 15 6.94E+04 2.31 E-02 2.31E-:-02 3110 1.87E-01 
1 , 1 , 1 -trichloro«hane 9.44E-05 2379000 166 15 6.94E+04 3.16E-02 3.16E-02 3110 1.87E- 01 
trlchloro«hene 3.24E-05 2379000 166 15  6.94E+04 1 .06E-02 1.06E-02 3110 1.87E-01 

Chemical DT 
III A-/0 -- L. a.� 1 / 0  A . D-.a A- / 0 _ L 

voiaa1e oraanica 
tetrachloroethene 4.76E-03 0.04 1 .77E+03 
1 ,  1 ,  1 -trlchloro«hane 6.53E-03 0.03 2.42E+OS 
trlchloro«hene 2.18E-OS 0.09 8.10E+02 



Indoor Air Conc•ntration = alpha x Source Concentration 

Indoor Air Concentration 
Source Concentration 
alpha 

Compound ooncentration in basement, ug/m3 

Compound concentration in 1011 (at source), ug/m' 
Ratio of Indoor Air Concentration to 

Source Coo:entration 

5.19 -01 

3.30 +00 
2.11E+OO 

\.J 



•At,lt-Al -6: CASE SH11 

Do = 10-,r'·" Mro.' 
PCi/"' ,,, + v/'52 

Do Effective air diffusion coefficient, cm2/s 
T Temperature, °K 
M, Molecul• weight<'>; (where M,s(M,.. +M.)/M;.MJ 
V

A 
Moler volume for ar, 20.1cm'/mol('1 

v. Molar volume of gas, cm'/moi<U> 
p A-easure, atm assume 1.0 

Chemical o_ T v. V. p M M 
Volatile 1;.Mganlca (uanca, 
te1rachloroethene 7.63E-02 298.15 1 1 1  20.1 1 4.05E-02 28.97 165.63 
1 ,  1 ,  1 -1-ic:hloroelhane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
1rlchloroelhene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131.39 

<1> Lyman, 1990 
<1> Momgomery and Welkom, 1990 

. ' 



-
ii TAB[EAl-5: CASESFll1 I 

DL = 13.26 X 10-5 
nw'·" x V'

8 0.589 

D
L 

Effective water diffusion coefficient, cm2/s 
nw Viscosity of water, at the desired temperature (assume 25°C), cpt1> 
V' Molar volumes of the gas, cm'/mo1t1•2> B 

Chemical D. n ••. v·ft 
v01a111e Ul'ganica 
te1rach10foethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1 ,  t -•lchl0foethane 1 .02E-05 8.90E-01 97.44 
1richloroethene 1.0SE-05 8.90E-01 93.48 

c•> Lyman, 1990 
m Montgomsy and Welkom, 1990 



I 
Dr'rr = 

Do 
DL 

0, 
0,. 
p� 
K., 
H 

Chem,,..., n_m 
Volatile Oraanlcs (ualka1 
te1rachloroethene 2.31E-02 
1 ,  1 ,  1 -1richloroe1hane 3.16E-02 
1rlchloroethene 1.06E 02 

c•J ENth Tech, 1996 
c2J Montgomery and Welkom, 1990 

TABLEA1 -4: CASE SRl1 I 
D- + D 

P. K., / H  + 0. /H + 0. P• K., + 0. + 0.H 

Effective air diffusion coefficient, cm2/s 
Effective water diffusion coefficient, cm2/s 
Air-filled soil porosity, cm'/cm' 
Moisture-filled soil porosity, cm'/cm' 
Dry bul< density of soil, g/cm' 
Ois1ribution coefficient, cm'/g 
Hervy's 1- cons1ant. dimensionless 

n D. 0 0 P. K R 

7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E-01 
8.20E-02 1.02E-05 0.27 0.23 2.15 1 .10 7.0SE-01 
8.36E 02 1.05E 05 0.27 0.23 2.15 1.66 4,77F-01 

' 
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TABLE Al-3: CASE SRl1 

a,o;, = 2 ei deltaPk. X,,..� _r.-,___ << 1 
µIn (2 z.,.,t / r ... «1 Z

.,.
,t 

deltaP Pressure, g/cm-s2 

kV 
Soil permeability to vapa flo.v, cm2 <•> 

µ Vapor viscosity, g/cm-s 
Zcnclt Depth, m 
x.,.. length, m 
r,nct radius, m 

�·-·-· 0 .  aeitaP k u X z r 

Volatile Oraanlcs (ug/kg) 
tehchlor� 1.87E-05 57.6 1.0E-12 0.00018 82.2 2 0.005 
1, 1, 1 -1rlchloroethane 1.87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
1rlchloroethene 1.87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 

<•J Johnson and Ettinger. 1991 



TABLEA1-2: CASESRl1 

atphe = 10�•11 A8 LO, •1..,1 �I x� ,a.;, b ... lo __ A_.J 
exp (O.,,, Lm,t / D,",. A,..,.) + [Dy'" AB / a build.a& t,.J + (D/11 As/ Q,oiJ t,.J {exp (0.,,, L.,.,. I D,",t A<ndl) - 1  J 

AB 
Qoss-sactional 11rea through which con1aminants may pass, cm2 

L.,..,t Thickness of foundation, cm 

Qb"ikli,.I Building ventilation rate, cm'/s 

OT'" Ov•all effective diffusion coefficient, cm2/s 

0,"dl Effective vapa--pressure diffusion coefficient through the a-ack, cm2/sec 

Aenc-.. Area of ctacks/openings ttvough which vapors can pass, cm2 

t,. Distance from con1aminant source to building foundation, cm 

O.,;i Volume1tic flow rate of soil gas into the building, cm3/sec 

Chemical alpha A.. L,. L . a . .... 0/ff D._ .• A_ .. Q _ ,. 
" ., ..... me \.Jfaanics 
tetrachloroethene 8.66E-05 2379000 166 1 5  2.08E+05 2.31E-02 2.31E-02 3110 1.87E+01 
1 ,  1 ,  1 -1tichloroethane 9.13E-05 2379000 166 1 5  2.08E+05 3.16E-02 3.16E-02 3110 1 .87E+01 

ene 7.99E 05 2379000 166 1 5  2.08E+05 1 .06E-02 1 .06E-02 3110 1 .87E+01 

Chemical 0_eff A /0 L Q_. L ___ ./ D A D�'11A../Q . L 
Volatile uraanlcs 
tetrachioroethene 1.59E-03 3.91 1 .77E+01 
1 ,  1 ,  1 -trichloroethane 2.18E-03 2.85 2.42E+01 
trichloroethene 7.27E-04 8.54 8.10E+OO 

1 



Indoor Ar Concentraticn =- alpte x Source Concentraticn 

Indoor '4i Concentratior 
Source Concentradcn 
alpt& 

Ccmpoundconcentrancn in oosement, ugtm' 
Ccmpoundcorw:enlratioo In s0tl (at source), ugfm' 
Ratio of Indoor /IJr Corw:ertraticn to 
Sourc. C�tion 

a 

7500 8li6E-O!i 
35000 9.13E-O!i 
65000 7.99E..:O!i 

f I 

..J 
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APPENDIX A 

SUMMARY TABLES OF ESTIMATED INDOOR AIR CONCENTRATIONS 
USING THE JOHNSON-ETTINGER MODEL 
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• Lack of toxicity criteria for the COCs adds to the uncertainty to the assessment. The 
toxicity values used are provisional values provided by the EPA Technical Suppon Center. 
These values have not been through U.S. EPA's formal review process, therefore, they 
don't represent an U.S. EPA verified assessment. 

• Uncertainty exists regarding the actual conditions under which the receptors may be 

exposed. Assumptions made regarding exposure duration, exposure frequency, exposure 
time, and inhalation rate increase the uncertainty and may result in an overestimation of 
risks. 

13 



Conclusions 

The risk levels calculated for the high end adult and child exposure scenarios stemming from the 
chemical levels measured at off-site well MW-3 1 and the indoor air concentrations estimated for 
case SRI2 represent a reasonable worst case (lowest soil permeability values. lowest air exchange 
rate, aggressive exposure times) for residences along Forsythe Street. Based on the soil 
descriptions provided.in the Earth Tech report; soil permeability likely decreases with depth; . 
Also, most basements that. rely solely on natural. ventiladlln are likely to be fitted .with. at least one 

· door or window (the air exchange rate assumed in case SRI2 is for no exterior windows or· 
doors). Therefore, it appean likely that the actual risks stemming from indoor air concentrations 
of the chemicals of concern will be below or at the lowest level of the l <r to l O-' acceptable: 
range. 

4.0 

• 

. .  

UNCERTAINTIES 

The contaminant source was assumed to be infinite (i.e., constant source concentration at 
a fixed distance from the basement) over-the period of interest. This approach provides a. 
"snapshot" of what. risks might be if the source concentration remained.unchanged_ Itis 
likely that the source concentration will aetually decrease over time, therefore, the applied 
approach is conservative (i.e;, overestimates risk). 

Uncertainty exists regarding the actual configuration/construction· of the basements-along 
Forsythe- Street. Assumptions made regarding-the size.of the basement, the size.of the. 
crack between·the basement walls and floor; crack diffusion coefficient, and other 
construction features increase the uncertainty and may result in an overestimation of risks. 
In addition; exact values for soil permeability and basement air exchange rate are unknown 
and their effect on modeled indoor air concentration was evaluated through a sensitivrty 
analysis. Parameter values were chosen for the baseline case (SRl2)'that appear to be 
conservative; 

No site specific value for total soil porosity was available� Hence a default value·of0.5 
(cm3/cm3) was used as recommended in the J&E model. An air porosity of 0.27 and a 
moisture porosity of0.23 were used. The moisture porosity value is considered to be low, 
and conservative, since any increases in the moisture porosity would be expected to 
reduce available pore space, and hence decrease the·ability of VOCs in the groundwater to 
volatilize and travel through the void space to the residential. basements. Therefore the 
use of the J&E default value for total porosity appears to add conservatism. If possible 
(i.e., if a more detailed study were to be performed}, site-specific soil porosity values for 
both air and moisture porosity should be defined since these factors has a significant effect 
on the total effective diffusion coefficient (Dtdl)· 
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chemicals of concern did not exceed the 1. 0 non-carcinogenic threshold value. The hazard indices 
for all indoor air concentrations and all exposure scenarios were Jess than 1.0. 

Carciooaeoic Risks 

Carcinogenic risks are estimated as the increased possibility, above background, that an individual 
will contract cancer in his lifetime under the exposure conditions assumed. The Carcinogenic. 
Potency Slope·(CPS) of a chemical is the upper 95% confidence limit of the slope of the; 
extrapolated dose-response curve (see·Table 8 for the.CPSs used.in this assessment). The CPS 
converts the Carcinogenic Chronic Daily Intake (CCDI) (see-Tables 5 and 7) for potential 
carcinogens to incremental cancerrisks values. 

Incremental Lifetime Cancer Risk "' CCDI (mgllcg-d) • CPS (mglkg-d)-1 

U.S. EPA risk assessment guidance.(EPA, 1989) specifies a.risk range-for residential receptors of 
1 o◄ to 1 O"'. Carcinogenic risks exceeding this range suggest that the potential exists for risks to 
receptors to result under the exposure conditions identified. in the assessment. (See· Tables B-1 O 
and B-12 for the carcinogenic risks to.residential receptors.) 

The carcinogenic risks stemming from the baseline indoor air. concentrations (SRl2) estimated for 
the tetracbloroethene-contamination level at MW-3 1 were below. IO"' for all exposure scenarios 
considered_ The risks resulting from the. baseline indoor·air concentration for trichloroethene: 
levels atMW-3 1 fell within the 10◄ to 10"' range for all exposure scenarios. 

Discussjon of Risk Results 

As with indoor air concentrations, case SRI2 generated the highest hazard indices and. 
carcinogenic risks. This can be attributed to the relative high permeability of the soil and the low 
air exchange rate assumed for the baseline. case; 

As observed for indoor air concentration, decreasing values of soil permeability result in 
decreasing hazard indices and carcinogenic risks while increasing values of air exchange rate 
produce decreasing risk levels. These trends were expected within each exposure scenario as the 
indoor air concentration was the only numerical value that changed in the risk or hazard index 
calculations between cases. 

1 1  



adult and six year old child inhalation rates for resting, light. moderate and heavy activities. It 
assumes that 25% of the activity will be resting, 600/4 will be light, 10% will be moderate and 5% 
will be heavy. From these values and percentages, an inhalation rate for indoor air is estimated. 

The high end exposure and average case exposure times were estimated based upon professional 
judgement (see Table B-2, Appendix B). The higp end exposure time assumes the adult resident 
works outside the home 10 hours per day and sleeps six hours per day. It assumes the basement 
level is used as the recreation room and all time not spent at work or asleep is spent on this level. 
The high end child resident exposure time assumes that the child sleeps half the day and spends 
the rest of their time in the "basement." The average case exposure time assumes that half of the 
estimated high end exposure time will be sufficient to estimate the receptors exposed to chemical 
concentrations under average exposure conditions. 

Tables B-4 through B-7 present the high end and average exposures for the adult and child 
residential receptors. 

Risk Characterization 

Both non-carcinogenic and carcinogenic risks were calculated for the residential receptor 
populations and exposure routes as described below. 

Non-Carcinoaeoic Ravm1s 

Theoretical non-carcinogenic hazards associated with chronic exposure were characterized using 
the ratio of Non-carcinogenic Chronic Daily Intake (NCCDI) (sec Tables B-4 and B-6) to the 
Reference Concentration (RfC) (sec Table B-8). The Hazard Quotient is the ratio of the NCCDI 
to the RfC. 

Hazard Quotient • NCCDJ (mglkg-d) 
RjC (mglkg-d) 

-

The Haz.ard Index assesses the overall potential for non-carcinogenic effects. It assumes that 
multiple sub-threshold exposures could result in an adverse non-carcinogenic systemic health 
effect. Hazard Quotient and Index values below 1.0 suggest that non-carcinogenic toxic effects 
should not occur. Values above 1. 0 indicate that effects could be of concern, especially in 
sensitive populations. (See Tables B-9 and B-1 1 in Appendix B for the Hazard Indices for the 
adult and child residential receptors.) 

For the baseline indoor air concentration (SRI2), the adult and child haz.ard indices for the 
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predicted indoor air concentrations by an order or magnitude. This illustrates the direct 
relationship between indoor air concentration and Q.,... inherent in the J&E model. 

3.0 EVALUATION OF RISKS 

Contaminants of Cnncem 

Contaminants of Concern (COCs) were identified from the "Report of Additional Corrective 
Measures Studies for the Former Amphenol Facility'' (Earth Tech, 1996) as the chemicals 
expected to potentially pose the most risk to residential receptors. The COCs identified in this 
assessment include tetrachloroethene, 1 ,  1,  I-trichloroethane, and trichloroethene. 

Exposure Assessment 

The potential exposure pathway of concern is the inhalation of indoor airborne vapors. Air 
concentrations have been estimated for the COCs (see Section 2.0). The indoor air concentration 
is the estimated air concentration quantified in the air modeling efforts (see Table B-1, Appendix 
B). This concentration is assumed to be the chemical concentration in air to which receptors may 
be exposed. As six different air concentration estimates have been modeled for MW-31, 
exposures and resultant risks to receptors are quantified for each modeled air concentration. 

The air concentrations are assumed to be present in the "basement" level of the residences near 
the Franklin facility. Adult and child residents are assumed to be exposed to these air 
concentrations at the estimated level over a period of years. Exposures and resultant risks of 
adult and child residents to these basement air concentrations have been estimated. The exposure 
scenarios and parameters are based on U.S. EPA risk assessment guidance (EPA, 1989 and 1991). 
and professional judgement. Exposure parameter values were identified using worst case and -
average case exposure assumptions. Tables B-2 and B-3 present the exposure equations and 
parameters used to quantify the exposure of adult and child residents to concentrations of 
chemicals in indoor air. 

Exposure Parameters 

U.S. EPA risk assessment guidance (EPA 1989 and 1991) was used to identify adult and child 
resident exposure frequency, duration, body weight and averaging time. These values are 
standard default values and estimate the worst case (high end) and average case exposure 
conditions. 

The inhalation rates for the adult and child residential receptors were calculated as outlined in 
U.S. EPA risk assessment guidance (EPA, 1991) for indoor air. This calculation uses the average 
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Calculated Indoor Air Concentration 

Table 2 lists the indoor air concentrations predicted using MW-3 1 analytical data. 

Table 2 
Franklin Facility Indoor Air Concentrations (ug/m3) 

Location/CASE Tetrachloroethene 1 , 1 , 1 -TCA Trichloroethene 

fOB MW-31 

SRI2 1 .95E+oo 9.S9E+-OO l .56E+-Ol 

SRl2a: kv = 1 x I 0·10 cm2 5.19E-0l 3.30E+oo 2.l lE+-00 

SRI2b: kv = 1 x 10·13 cm2 5.09E-01 3.26E+-OO 2.02E+-OO 

SRl2c: D0, DL from SSG l .94E+-OO 9.49E+-O0 1 .SSE+-01 

SRI: 5 air changes/hr 1 .95E-01 9.59E-0l l .56E+-OO 

SRII :  1.5 air changes/hr 6.SOE-01 3.20E+-OO 5.20E+-OO 

An examination of cases SRI2, SRI2a. and SRI2b shows that decreasing values of soil 
permeability result in lower indoor air concentrations. In fact, closer examination reveals that the 
results do not vary much between SRI2a and SRI2b. Although the values of kv differ by three 
orders of magnitude, both cases represent the limiting case of [Q..lLcncl"(DcnctAaxJl ➔ 0. 
Therefore, the effect of soil permeability is minimized in both cases. 

As pointed out in J&E ( 1991 ), the value of soil permeability is likely to vary several orders of 
magnitudes over a site. Based on descriptions of on-site soils, it is likely that soil permeability 
could fall within the 104 to l 0·10 range between the surface and soils just beneath the basement 
floor; deeper soils should approach the 10·13 level (i.e., be less permeable). 

According to Table 1 ,  Chapter 21 of the 1997 ASHRAE Handbook of Fundamentals, a value of 
0.5 air changes per hour corresponds to a room with no windows or exterior doors and only 
natural ventilation while a value of 1.5 air changes per hour represents a room with windows or 
exterior doors on two sides. Most basements that rely solely on natural ventilation should fall 
between these two values. ASHRAE does not describe a case higher than 2 air changes per hour 
(i.e., windows and exterior doors on three walls). Five air changes per hour produced the 
minimum indoor air concentrations and, as discussed in the Superfund guidance, shows that 
convection is dominating the transport of hazardous constituents in this case. It is of considerable 
interest that increasing the air changes from 0.5 to l .S  also reduces the predicted indoor air 
concentrations by one third. Likewise, going from 0.5 to 5 air changes per hour reduces the 
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The vertical distance from the contaminant source to the building foundation, Lt-, was calculated 
by assuming that the source was at the same depth as the existing contamination plume 
(approximately 12 feet or 3 .66 meters). The basement floor was assumed to be 2 meters below 
grade. Therefore, Lt-= 3.66-2 = 1.66 meters or 166 centimeters. 

The crack between the basement wall and floor was assumed to run along the entire perimeter and 
be approximately O. 5 centimeters high. Assuming that the crack approximated a rectangle 
resulted in A-,,. =  (0.5 cm )(6,220 cm) = 3,110 cm2: 

Sensitivity Analysis 

To illustrate the sensitivity of the indoor air concentration to variations in some parameter values, 
six cases were analyzed with one case (SRI2) serving as the baseline for all comparisons. Three 
values of soil permeability were used to examine the effect on indoor air concentration. In 
addition, indoor air concentrations were predicted for three values of Q..._. One case was 
analyzed using values for D0 and DL taken from Table C-1 of the Soil Screening Guidance User 's 
Guide (USEP A, 1996). In the baseline case, these parameters were calculated using the 
equations presented above. Table 1 provides a description of each case analyzed. 

Table 1 
Cases Analyzed for Indoor Air Concentration 

Air Soil 
CASE Exchanges Permeability Do DL 

(volumes/hour) (cm2) 
--

SRI2 0.5 I x 10-a Calculated Calculated 

SRI2a 0.5 1 X lQ·lO Calculated Calculated 

SRl2b 0.5 1 X 10"13 Calculated Calculated 

SRI2c 0.5 I x  10-a SSG Value SSG' Value 

SRI 5 1 X 10"1 Calculated Calculated 

SRI 1.5 1 x IO"' Calculated Calculated 

Indoor air concentrations were predicted for all six cases using the measured concentrations at 
MW-31 as the source concentration. 
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where: 

H 
h------

A T 
1 +[(-1)2(-' )] 

A2 To 

Distance between upper and lower openings 
Area of lower opening m2 

Area of upper opening m2 

Inside temperature °K 
Outside temperature °K. 

The residence was assumed to be 16.5 meters high (i.e., above the ground surface) with 2.5 
meters between the lower opening and the upper opening. The lower opening was a window 
approximately 1.2 meters square. The upper opening was assumed to be a donner window with 
an area of 1 square meter. Substitution of these values into the above equation yielded an 
estimate for h of0.9 meters. 

The indoor air concentration was calculated for three values of soil permeability: I x 10-1, 1 x 10· 
10, and 1 x 10·13 cm2• Table I of J&E indicates that a value of 1 x 10-1 cm2 is representative of silty 
sand to fine sand. Likewise, the value of 1 x I 0·10 cm2 is the lowest value representative of silty 
soil. The third value used, 1 x 10·13 cm2

, was calculated from a soil permeability measured at 
MW-3 1 of 5.2 x 104 cm/sec. This value appears to be indicative of clayey soils of low 
permeability. According to the description of the soils from which the sample was taken, a result 
that represents low soil permeability is appropriate. The other values used appear to be 
appropriate for site soils that are closer to the surface. 

As presented in J&E (1991), r� was calculated from: 

where: 

,, 

r • ¥a 
c,d -

xmd' 
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Calculation of Q,oil 

As proposed in J&E (1991), Q .. is calculated using: 

where: 

M' Underpressum.ation of basement due to temperature and.wind effects 
kv Soil permeability in cm1 

� Total length of basement wall/floor perimeter crack 
µ Viscosity of air in g/(cm-sec) 
Zcrx.t Depth of basement wall below grade 
rcnct Radius of basement walVfloor perimeter crack 

M' was calculated from: 

-

Pv represents the static pressure over the building in Pascals (Pa) and is a function of the square 
of the wind velocity (Pv = 0.6008V2}. The pressure difference due to the thermal gradient, APc , 
is determined by 0.342 Ph(T1 - T0)/f�T0 where h represents the distance from the neutral pressure 
plane in the building and T1 and T0 are the inside and outside temperature, respectively. Values 
for V and T0 were taken from the Climatological Summaries for the United States. The inside 
temperature was assumed to be 23°C (296. 15°1<.). 

h was calculated using the following equation (ASHR.AE, 1977): 
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Values for D0 and DL were determined using methods outlined in Lyman. 1990. LJ0 wu 
calculated using the FSG Method: 

DL was determined using the Hayduk and Laudie method: 

1326d0"5 
D •----

l 111.l�Sl!I 
'W' B 

A site-specific value for total soil porosity, 8 was not available. Therefore, the value of 0.5 
provided by J&E (1991) was used. The value of 8. was calculated as the product of the site
specific soil moisture content and soil bullc density determined at MW._3 1 .  8. was calculated as 
the difference between 8 and 8 •. 

As suggested in U.S. EPA Guidance (USEPA, 1990), the value of� was calculated from � =  
K.icfoc. The values ofKac for tetrachloroethene, 1 ,1 , 1 -trichloroethane, and trichloroethene. were 
taken from Table C-1 of the Soil Screening Guidance User's Guide (USEP A, 1996). A value of 
0.01 was assumed for f� as suggested for soils in the 1993 Addendum (USEPA, 1993). 

Values for the dimensionless Henry's Law Constant were taken from Table C-1 of the Soil -
Screening Guidance User's Guide (USEP A, 1996). 

Calculation of & 

The basement floor area was assumed to be 200 meters square. Approximately 2 meters of each 
wall was assumed to be below grade. This resulted in a subgrade area of324 square meters. 

Calculation of Q.._ 

Qblde was calculated as the product of the volume of the basement and the number of air changes 
per hour. The basement had a volume of 500 cubic meters. The number of air changes per hour 
was varied from 0.5 to 1 .5 to 5 to illustrate the sensitivity of the indoor air concentration to the 
value of Qw._. 
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·where: 

D,"'A,, QJcradc 
--exp(---) 
Q�r D cr�crd a•-------------------

Q T D "'A D "'A Q T 
exp( wil'"'cradc )+( ' " ) +( ' ")[exp( $�� )-1 ]  

D �cradt QMtJ/,r QJr D �end 

o,• Overall effective diffusion coefficient 
A. Cross-sectional area through which contaminants pass ( approximated by 

the area of the floor and below grade walls 
QWds Building ventilation rate 
Lr Distance from contaminant source to building foundation 
Q.. Volumetric flow rate of soil gas into building 
Lcnct Thickness of foundation, 15 cm ( 6 inches) 
Dc:ndt Effective vapor-pressure diffusion coefficient through floor cracks 
A_. Area of cracks/openings through which vapors pass 

Each. parameter value was calculated Qr determined from guidance documents or the general. 
scientific literature as described below. 

Calculation oro.• 

The overall effective diffusion coefficient, o,•, was calculated from: 

where: 

D0 Effective air diffusion coefficient 
DL Effective water diffusion coefficient 
6 Total soil porosity, 6 = 81 + 8. 
e. Air-filled soil porosity 
8. Moisture-filled soil porosity 
p11 Dry bulk density of soil 
Kd Distribution coefficient and 
H Henry's Law constant (dimensionless form). 
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INDOOR AIR RISK EVALUATION 

1. INTRODUCTTON 

A risk assessment was perfonned by U.S. EPA to evaluate the indoor air risk due to the 
occurrence of volatile organic compounds (VOC)s in groundwater near the Franklin Power 
Products/ Amphenol Facility. The parameters used and results of the analysis are discussed 
herein. 

The Johnson and Ettinger (J &E) model which incorporates a series of models (algorithms was 
employed for the risk evaluation. The J&E model allows for the detennination of relative air 
concentrations as tied to the concentration of contaminant in the outer (i.e., perimeter or 
underlying) soils and groundwater surrounding the residences and basements. It is important to 
note that these models are "theoretical" and result in a qualitative evaluation of the potential for 
adverse health effects resulting from nearby soil and groundwater contamination. The air 
concentrations defined by the J&E model were evaluated against a series of risk criteria, including 
toxicity criteria and exposure scenarios, to determine a baseline risk number. The resulting data, 
or risk number, should be viewed as a general assessment of the risks. 

In generating the J&E output, physical and chemical parameters included in the recent "Report of 
Additional Corrective Measures at the Amphenol Facility" were used. The J&E model uses a 
significant number of default or surrogate data parameters since it is assumed that only minimal 
site-specific information is available. To evaluate the sensitivity of the model, indoor air 
concentrations were calculated for multiple values of soil penneability and air exchange rate. This 
approach was take to evaluate how changes in important model parameters, whose exact values 
were unknown, would impact the risk. The VOC groundwater concentrations of 7.5 for PCE, 
17.5 for TCA, and 65 ppb for TCE were used, and held constant, to estimate the risks for 
residents along Forsythe Street. The values were extrapolated from analytical results of a 19..96 
sampling of monitoring well MW 3 1  which is located in the right of way at Forsythe Street. Tiie 
1996 MW 31  analytical results were hatred so as to provide a more representative concentration 
level of the VOC content in groundwater underlying the residences adjacent to Forsythe Street. 

2. DERIVATION OF INDOOR AIR CONCENTRATIONS 

In order to assess the potential risk to residents along Forsythe Street, the J&E model (USEPA, 
1992; Johnson and Ettinger, 1991) was applied to estimate the ratio of indoor air concentration 
to source concentration for the VOCs noted above. The ratios predicted by the model were 
multiplied by the concentration values for the three VOCs to provide estimates of the indoor air 
concentrations in a hypothetical basement. Ratios were obtained for multiple parameter values to 
illustrate the sensitivity of the model to basement air exchange rate, soil penneability (in units of 
cm squared), and air and water diffusivity coefficients. A potential risk was determined for each 
case for which an indoor air concentration was estimated. J&E hypothesized that the ratio 
(alpha) of indoor air concentration in a subgrade space to a source concentration in the underlying 
soul may be determined by: 

2 
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APPENDIX B: 

SUMMARY TABLES OF RISK CALCULATIONS 
FOR FORSYTHE STREET RESIDENCES 
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TA� B-1: INDOOR AIR CONCENTRA1IONS 

Sensitivity of lndoa As Concentration to Varying Property Values 

SRl2 0.5 air changes/hr; k. = 1 x 10 8 cm'; calculated D0 and DL values 
SRl2a 0.5 air changes/hr: k. = 1 x 1 0-•0 cm2; calculated D0 

and DL 
values 

SRl2b 0.5 air changes/hr: k. = 1 x 1 0-13 cm2; calculated D
0 and DL 

values 
SAl2c 0.5 air changes/lY; k, = 1 x 10-• cm2; D0 and DL 

tom SSL User's Guide 
SRI 5 air changes/hr: k. = 1 x 1 o-• cm1; calculated D0 and DL values 
SRl1 1.5 ai' changes/hr; k. = 1 x 1 0 - •  cm2; calculated D0 and DL values 

Indoor Air Conoenlrations ualm� 

FOR llW-31 tetrachloroethene 1 1 1 -trichloroetnane trichloroethene 
SRl2 1,lr.11: +00 9.59E+OO 1,Sf>F+1!T 
SRl2a: k. = 1 x 1 0 - •• cm' 5.19E-01 3.30E+OO 2.11E+OO 
SRl2b: k .. = 1 x 10-u cm' 5.09E-01 3.26E+OO 2.02E+OO 
SRl2c: D-, D from SSG User's Guide 1 .94E+OO 9.49E+OO 1.55E+01 
SRI: 5 ai' changes/IT 1.95E-01 9.59E-01 1.56E+OO 
SAl1 : 1.5 air chanaes/tv 6.SOE-01 3.20E+OO 5.20E+OO 
l"UH MW-12 telrachloroeth- 1, t.1-tr1chloroetnane trTcnforoethene 
SRl2 3,!i0tc+02 2.74E+02 2.88E+02 
SRl2a: k_ = 1 x 10-•0 cm' 1.04E+02 9.44E+01 3.89E+01 
SRl2b: k = 1 x 10-u cm" 1.02E+02 9.31E+01 3.73E+01 
SRl2c: Dm D from SSG User's Guide 3.87E+02 2.71E+02 2.86E+02 
SRI: 5 air chanaes/lT 3.90E+01 2.74E+01 2.88E+01 
SRI 1 :  1.5 ai' chanaes/hr 1.30E+02 9.13E+01 9.59E+01 
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1'ABlE B-2: Residential r"f!OSU'e - n1gn End Eiposu-e 
lnfialiition of Alr6ome Chemicals 

CA X IR X ET X EF X ED 
BW x AT 

vvnere: 
CA = Con1aminant Concenhtion in A; (mg/m') 
IR = lhalation Rate (m'/hol6) 
ET = Exposure Tlme (hours/day) 
EF = Exposu-e Frequency (days/y&lll') 
ED =  Exposu-e Dl.l'ation (years) 
BW = Body Weight (kg) 
AT = Averaaina Tlme /oerlod over which exoosure Is averaoedl 

Non-carcinogenic Carcinogenic 
Adult Child Adult Child 

CA 1see Table 1 asee Table 1 see Table 1 see Table 1 
IR 0.89 1•, 0.9 l•J 0.891'1 0.9 1'1 
ET 8 101 ·12 101 5 1°1 12  \O/ 
EF 350 l'I 350 l'I 350 1•1 350 l•J 
ED 24 \') 6 \') 101•1 51•1 
BW 70 ,., 15 II) 70 l'I 15  \OJ 
AT 8760 l'I 2190 l'I 25550 l') 25550 (<) 

11>EPA. 1991 
lblprofessional judgement 
<•>EPA. 1989 
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ere: 

CA X IR X ET X EF X ED 
BW x AT 

CA = Contaminant Concenll'ation in Air (mg/m') 
IR = lhdtion Ailte (m'�) 
ET = Expos11e Tme {holss/day) 
EF = Expos11e Frequency (days/yell') 
ED = Expos11e Duration (years) 
BW = Body Weight (kg) 
AT = Av•a I Time 

CA 
IR 
ET 
EF 
ED 
BW 
AT 

<•>EPA, 1991 
(b)professional judgement 
C•IEPA, 1989 
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FOH Mn-31 
SRl2 
SR12a 
SRl2b 
SRl2c 
SRI 
SRl1 
t-Ul1 Mff-12 
SAl2 
SRl2a 
SRl2b 
SRl2c 
SRI 
SAit 

1 AB• F 8-4: Inhalation of Contaminants in In 
Non-C«cnoaenic Lrvornc 

Adult 
te1rachloroethene 1 1 1 -1richloroethane trichloroethane 

1 .90E-04 9.35E-04 1.52E-03 
5.06E-05 3.22E-04 2.06E-04 
4.97E-05 3.18E-04 1.97E-04 
1 .89E-04 9.26E-04 1.51E-03 
1 .90E-05 9,35E-05 1.52E-04 
6.34E-05 3.12E-04 5.07E-04 

3.SOE-02 2.67E-02 2.81E-02 
1.01E-02 9.21E-03 3.S0E-03 
9.93E-03 9.0SE-03 3.64E-03 
3.77E-02 2.64E-02 2.79E-02 
3.SOE-03 2.67E-03 2.81E-03 
1.27E-02 8.90E-03 9.36E-03 

oor Aw - Hiah t:nd .. ,......sure 
allv lmac:e 

Child 
tetrachloroethene 1 1 I -trichloroethane trichloroethene 

1.35E-03 6.62E-03 1.0SE-02 
3.58E-04 2.28E-03 1.46E-03 
3.52E-04 2.25E-03 1.40E-03 
1.34E-03 6.SSE-03 1.07E-02 
1.35E-04 6.62E-04 1 .0SE-03 
4.49E-04 2.21E-03 3.59E-03 

2.69E-01 1 .89E-01 1 .99E-01 
7.17E-02 6.52E-02 2.69E-02 
7.03E-02 6.43E-02 2.58E-02 
2.67E-01 1.87E-01 1.97E-01 
2.69E-02 1 .89E-02 t .99E-02 
8.97E-02 6.30E-02 6.62E-02 



.... 

1•Mli= R 5: Inhalation of Contaminants In ,nooor AW t1lnn End Exnosure 
c:;arc,noaernc 1..,rron1c . JR11u Jnll!l(e 

Adult l,;Olla 
te11'achloroethene 1 1 1 -11'ichloroethane \-ichloroethene te1rachloroethene 1 1 1 -1richloroethane trlchloroethene 

r-UR Mn-31 
SRl2 1.90E-04 9.35E-04 1.52E-03 1.15E-04 5.67E-04 9.23E-04 
SRl2a 5.06E-05 3.22E-04 2.06E-04 3.07E-05 1.95E-04 1 .25E-04 
SRl2b 4.97E-05 3.18E-04 1.97E-04 3.01E-05 1.93E-04 1.20E-04 
SRl2c 1 .89E-04 9.26E-04 1.51E-03 1.tSE-04 5.62E-04 9.17E-04 
SRI 1 .90E-05 9.35E-05 1.52E-04 1.15E-05 5.67E-05 9.23E-05 
SRl1 6.34E-05 3.12E-04 5.07E-04 3.85E-05 1.89E-04 3.0BE-04 
l"UH Mff IC: 
SRl2 3.BOE-02 2.67E-02 2.81E-02 2.31E-02 1.62E-02 1 .70E-02 
SRl2a 1.01 E- 02 9.21E-03 3.BOE-03 6.14E-03 5.59E-03 2.30E-03 
SRl2b 9.93E-03 9.0BE-03 3.64E-03 6.03E-03 5.51E-03 2.21E-03 
SRl2c 3.nE-02 2.64E-02 2.79E-02 2.29E-02 1.60E-02 1.69E-02 
SRI 3.B0E-03 2.67E-03 2.81E-03 2.31E-03 1.62E-03 1.70E-03 
SRl1 1 .27E-02 8.90E-03 9.36E-03 7.69E-03 5.40E-03 5.68E-03 



1ABu-_ 8-6: mnalat1on of Contaminants In Indoor Air - Averaae l::'.Xnosi.e 
Non-Llllrc1nac en1c 1.,nrontc ua11v 1n,-e 

AaUlt Cnlld 
tetrachloroethene 1, 1 1-trichloroethane ltrichloroethene tetrachloroethene 1 1 1 -trichloroethane trichloroethene 

FOR Mn-31 
SRl2 9.51E-05 4.67E-04 7.60E-04 6.73E-04 3.31E-03 5.38E-03 
SRl2a 2.53E-05 1.61E-04 1.03E- 04 1.79E-04 1.14E-03 7.28E-04 
SRl2b 2.48E-05 1 .59E-04 9.86E-o5 1.76E-04 1.12E-03 6.98E-04 
SRl2c 9.44E-05 4.63E-04 7.55E-04 6.68E-04 3.2BE-03 5.35E-03 
SRI 9.51E-06 4.67E-05 7.60E-05 6.73E-05 3.31E-04 5.38E-04 
SRl1 3.17E-o5 1.56E-04 2.53E-04 2.24E- 04 1.10E-03 1.79E-03 
r-un Mn-12 
SRl2 1 .90E-02 1 .34E-02 1.40E-02 1 .35E-01 9.45E-02 9.93E-02 
SRl2a 5.06E-03 4.60E-os 1.90E-03 3.58E-02 3.26E-02 1.34E-02 
SRl2b 4.97E-03 4.54E-03 1.82E-03 3.52E-02 3.21E-02 1.29E-02 
SRl2c 1.89E-02 1.32E-02 1.39E-02 1.34E-01 9.36E-02 9.87E-02 
SRI 1 .90E-03 1.34E-03 1.40E-03 1 .35E-02 9.45E-03 9.93E-03 
SRl1 6.34E-03 4.45E- 03 4.68E-03 4.49E-02 3.15E-02 3.31E-02 

• 
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TABLE 8-7: 1n ... ,.tion of Contaminants in lnaoor ,.. - Avwaae l=moswe 
1,;«c1nnnenic ,rronlc uauv nv.e 

Adult Child 
te1rachloroethene 1 1 1 -1richloroethane 1richloroethene te1rachloroethene 1 1 1-1richloroethane 1richloroethene 

F"OR Mn-31 
SRl2 9.51E-05 4.67E-04 7.60E-04 5.77E.-05 2.84E-04 4.61E-04 
SRl2a 2.53E-05 1 .61E-04 1 .03E-04 1.54E-05 9.77E-05 6.24E-05 
SRl2b 2.48E-05 1 .59E-04 9.86E-05 1.51E-05 9.64E-05 5.98E-05 
SRl2c 9.44E-05 4.63E-04 7.55E-04 5.73E-05 2.81E-04 4.58E-04 
SRI 9.51E-06 4.67E-05 7.60E-05 5.77E-06 2.84E-05 4.61E-05 
SRl1 3.17E-05 1.56E-04 2.53E-04 1.92E-05 9.45E-05 1.54E-04 
run Mn-12 
SRl2 1 .90E-02 1.34E-02 1 .40E-02 1 . 15E-02 8.10E-03 8.52E-03 
SRl2a 5.06E-03 4.60E-03 1 .90E-03 3.07E-03 2.79E-03 1.15E-03 
SRl2b 4.97E-03 4.54E-03 1.82E-03 3.01E-03 2.75E-03 1 .10E-03 
SRl2c 1.89E-02 1.32E-02 1.39E-02 1.15E-02 8.02E-03 8.46E-03 
SRI 1.90E-03 1.34E-03 1.40E-03 1 . 15E-03 8.10E-04 8.52E-04 
SRl1 6.34E-03 4.45E-03 4.68E-03 3.85E-03 2.70E-03 2.84E-03 



tetrachloroethene 
1, 1, 1-trichlOfoethane 
h:hlOfoethene 

NA 
1.ooE +oo (bl 

NA 

2.03E-03 <•> 
NA 

6.00E-03 <•> 

<•> USEPA- Health Risk Technical Suppat Center 
<") (STSC, 1996) 
NA - Toxicity values are not available fOf these chemicals 



fABI t-H-9: lnhA1&tion of c;onvomo,-nts in 1rv1nnr Air - Hiah'End J:vnnsa.e 
Hamrd Indices 

Adult Child 
tetrachloroethene 1 ,  1 ,  1-trlchloroethane trichloroe1h•n• tetrachloroeth- 1 1 1-trichloroethane 1rlchloroe1hene 

r-UH Mff-31 
SRl2 9.SSE-04 6.62E-03 
SRl2a 3.22E-04 2,28E-03 
SRl2b 3.18E-04 2.25E-03 
SRl2c 9.26E-04 6.55E-03 
SRI 9.SSE-05 6.62E-04 
SRl1 3.12E-04 2.21E-03 
r-UH Mn-1£ 
SAl2 2.67E-02 1.89E-01 
SRl2a 9.21E-03 6.52E-02 
SRl2b 9.0BE-03 6.43E-02 
SRl2c 2.64E-02 1.87E-01 
SRI 2.67E-03 1.89E-02 
SAit 8.90E-03 6.30E-02 



fABLE B-1 D: lnhAlatlon of Con1ammants in inaoor Air - H1on Endl:ioosla'e 
(..;!ll'C IOCXlenlC HISl<S 

Adult Child 
tetrachloroethene 1 1 1-lrichloroethane lrichloroethene te1tachloroethene 1 ,  1, 1 -lrichloroethane trichloroethene 

FOR Mn-31 
SRl2 3.86E-07 9.12E-06 2.34E-07 5.54E-06 
SRl2a 1.03E-07 1.23E-06 6.24E-OB 7.49E-07 
SRl2b 1 .0tE-07 1.tBE-06 6.12E-08 7.1BE-07 
SRl2c 3.83E-07 9.06E-06 2.32E-07 5.SOE-06 
SRI 3.86E-0B 9.12E- 07 2.34E-0B 5.54E-07 
SRl1 1.29E-07 3.04E-06 7.81E-0B 1 .BSE-06 
t-UN Mn-12 
SRl2 7.72E-05 1 .68E-04 4.68E-05 1.02E-04 
SRl2a 2.06E-05 2.28E-05 1.25E-05 1.38E-05 
SRl2b 2.02E-05 2.1BE-05 1.22E-05 1.33E-05 
SRl2c 7.66E-05 1 .67E-04 4.65E-05 1.02E-04 
SRI 7.72E-06 1 .68E-05 4.68E-06 1.02E-05 
SRl1 2.57E-05 5.61E-05 1.56E-05 3.41E-05 

• '  



TABLE B-12: 1nna1Ation ot •�tam1nants in lni:loor Ail - Av•a,_ .. vnoswe 
Cl!rCll'IOQ801C HISKS 

Adult CtlHd 
twachloroethene 1, 1, 1 -•ichloroethane 1richloroethene te1rachloroethene 1, 1 1-trichloroethane lrichloroethene 

FOR MW-31 

SRl2 t.93E-07 4.56E-06 1.17E-07 2.nE-06 
SRl2a 5.14E-08 6.17E-07 3.12E-08 3.74E-07 
SRl2b 5.04E-08 5.92E-07 3.06E-08 3.59E-07 
SRl2c 1 .92E-07 4.53E-06 1.16E-07 2.75E-06 
SRI 1 .93E-08 4.56E-07 1.17E-08 2.nE-07 
:SHl1 6.43E-08 1.52E-06 3.90E-08 9.23E-07 
t-UH Mn-12 
SRl2 3.86E-05 8.42E-05 2.34E-05 5.11E-05 
SRl2a 1.03E-05 1.14E-05 6.24E-06 6.91E-06 
SRl2b 1 .01E-05 1.09E-05 6.12E-06 6.63E-06 
SA12c 3.83E-05 8.37E-05 2.32E-05 5.0BE-05 
SRI 3.86E-06 8.42E-06 2.34E-06 5.11 E-06 
SAIi 1.29E-05 2.81E-05 7.81E-06 1.70E-05 



fABLE B-1 1 :  Inhalation of Con1am1nants In Indoor Air - Avwaae EXDOSla'8 
Hazara ma1ces 

Adult Child 
tetrachloroethene 1 1 1-trichloroethane richloroethene te1rachloroethene 1 1 1 -trichloroethane 1richloroethene 

FOR Mn-31 
SAl2 4.67E-04 3.31E-03 
SRl2a 1.61E-04 1 .14E-03 
SRl2b 1.59E-04 1.12E-03 
SRl2c 4.63E-04 3.28E-03 
SRI 4.67E-05 3.31E-04 
SRl1 1 .56E-04 1 .10E-03 
t"UH MYV-12 
SRl2 1 .34E-02 9.45E-02 
SRl2a 4.SOE-03 3.26E-02 
SRl2b 4.54E-03 3.21E-02 
SRl2c 1.32E-02 9.36E-02 
SRI 1.34E-03 9.45E-03 
SRl1 4.45E-03 3.15E-02 
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TABLE A-6: CASESRI 

D
G .. 

10-3TL75 Mro..1 

P(VAiiJ + VBV-1)2 

D
e; 

Effective air diffusion coefficient. cm2/s 
T Temperature. °K 
M, Molecular weighf1l; (where M,=(MA +Me)/MAMJ 
VA Molar volume for air, 20.1 cm3/moi<1> 
V

B 
Molar volume of gas, cm3/moi<1•2> 

p Pressure, alm assume 1 .0 

Chemical D
,, 

T v ... V p M M. M,. 
IVolati111 Ofaanics 1ua11tq) 
tetrachloroethene 7.63E- 02 298.15 1 1 1  20.1 1 4.05E-02 28.97 165.83 
1 ,  1 .1 -trichloroethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 1 33.4 
trichloroethene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131.39 

(I) Lyman, 1990 
(2) Montgomery and Welkom. 1990 
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TABLE A-5: CASE SRI 

DL = 13.26 X 10-S 
. nwLI� x V'e 0.589 

DL Effective water diffusion coefficient. cm 2/sec 
nw Viscosity of water, at the desired temperature (assume 25°C). cp<1> 
v· Molar volumes of the gas, crn3/moJCl.2) 

8 

Cnem,cal D. n ... v·& 
Volatile Oraanlcs 
1etrachloroethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1 ,  1 -trichloroethane 1.02E-05 8.90E-01 97.44 
trichloroethene 1 .0SE- 05 8.90E-01 93.48 

<1> Lyman, t 990 
(Z) Montgomery and Welkom, 1990 



• ,  

TABLE A-4: CASE SRI 
= 

Dy
.it ,z D� + D 

Pb Kd / H + 0
., 

/ H + 0. Pb K., 
+ 0., + 0.H 

DG Effective air diffusion coefficient. cm1/sec 
DL Effective water diffusion coefficient, cml/sec 
0, Air-filled soil porosity, cm3/cm3 

0
., 

Moisture-filled soil porosity. cm3/cm3 

Pb 
Dry bulk density of soil, g/cm3 

Kd Distribution coefficient. cm3/g 
H Henry's law constant, dimensionless 

Chemical D-"" D- o. 0 0 p K H 
vo'4ti�Organ�s (ug/kg) 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E-01 
1 ,  1 ,  1 -trichloroethane 3.16E-02 8.20E-02 1 .02E-05 0.27 0.23 2.15 1 . 10  7.0SE-01 
trichloroethene 1.0SE-02 8.36E-02 1.0SE-05 0.27 0.23 2.15 1 .66 4.22E-01 

<1> Earth Tech. 1996 
(l) Montgomery and Welkom, 1990 



. 

Chemical 

Volatile Organics (ua/ka) 
tetrachloroethene 
1 ,  1 ,  1 -trichloroethane 
trichloroethene 

(t)Johnson and Ettinger. 1991 

TABLE A-3: CASESRI 

a,.. = 2 E1i deltaPk. X...,.k __r.,_.._ << 1 

deltaP 
k, 
µ 
Z.:..ck 
xatelt 
rm<t 

0 

1 .87E-05 
1 .87E-05 
1.87E-05 

µIn (2 Z....1c / raa,kl 2a..tc 

Pressure, g/cm -s2 

Soil permeability to vapor flow, m2 ( tJ 

Vapor viscosity, g/cm-s 
Depth, m 
length, m 
radius, m 

deltaP k u 

57.6 1.0E-12 0.00018 
57.6 1.0E-12 0.00018 
57.6 1.0E-12  0.00018 

X 7 r 

62.2 2 0.005 
62.2 2 0.005 
62.2 2 0.005 

/ 
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TABLE A-2: CASE SRI 

alpha = (D,_,-'f A8 L Q.1.,9 6l x e2!f;! {Q.,1 b..i. lo ....... A,..J 
exp (O..,n l.m<ic / ocn<k AcracJ + (Dyett AB / abuDding Ly] + (Oy e{f AB/ QIOII Ly) (exp (Oso;i l.nck / D<nclt A.,�:.J -1 ] 

AB Cross-sectional area through which contaminants may pass, _cm2 

� Thickness of foundation, cm 

Qbuldla3 Building ventilation ra1e, cm3/sec 

Dy• Overall effective diffusion coefficient, cm2/sec 

Dcn<ic Effective vapor-pressure diffusion coefficient through the crack, an2/sec 

Acn,k Area of cracks/openings through which vapors can pass, cm2 

Lr Distance from conttUninant source to building foundation, cm 

QIOD Vohn1etric flow rate of soil gas into the building, cm3/sec 

Chemical alpha Au L,. L a..·- DTe{f o __ • A_.� a .... 
Volatile Organics 
tetrachloroathene 2.60E-05 2379000 166 15 6.94E+05 2.31E-02 2.31E-02 3110 1 .87E+01 
1.1, 1 -trichloroethane 2.74E-05 2379000 166 1 5  6.94E+05 3.16E-02 3.16E-02 3 1 1 0  1 .87E+01 
trichloroathena 2.40E-05 2379000 166 15 6.94E+05 1 .06E-02 1 .06E-02 3110 1 .87E+01 

Chemical oT.uAft/a •• 1.,,. Q ..... l ID __ • A.-� oT <ff Aft I o . • 1.,,. 
Volaaie Organics 
tetrachloroethene 4.76E-04 3.91 1 .77E+01 
1 ,  1 ,  1 -trichloroethane 6.53E-04 2.85 2.42E+01 
trichloroethene 2.18E-04 8.54 8.10E+OO 



TABLE A-1: CASE SHI 

Indoor Air Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m3 

Source Concentration Compound concentration in soil (at source), ug/m3 

alpha Ratio of Indoor Air Concentration to 
Source Concentration 

FOH Mn-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
VOiatiie urganlcs 
tetrachloroethene 1 .95E-01 7500 2.60E-05 
1 ,  1 ,  1 -trichloroethane 9.59E-01 35000 2.74E-05 
trichloroethena 1.56E+0O 65000 2.40E-05 

FOR MW-12 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraamcs 
tetrachloroethene 3.90E+ot 1500000 2.S0E-05 
1 ,  1 ,  1 -trichloroethane 2.74E+01 1000000 2.74E-05 
trichloroethene 2.88E+01 1200000 2.40E-05 



TABLE A2-6: BASELINE CASE SRl2 

Do = 1 0-l Tl.7:1 
Pf'/ A i7J + v 8 1/l)l 

Do Effective air diffusion coefficien1, cm2/s 
T Tempera1ure, "K 
M, Molecular weighi<1>; (where M,=-(MA +MiJ/MAM8) 
VA 

Molar volume for air, 20.1CIT13/moi<1l 
Va Molar volume of gas, cm3/mol<1·2> 
p Pressure, am assume 1.0 

Chemical D� T Va v. 
vola111A oraamcs lua/ka) 
1etrachloroethene 
1 , 1 ,  1 -trichloroethane 
trichloroethene 

<1> Lyman, 1990 
<2> Montgomery and Welkom, 1990 

7.63E-02 
8.20E-02 
8.36E-02 

298.15 1 1 1  20.1 
298.15 97.44 20.1 
298.15 93.48 20.1 

p M M,. M-

1 4.0SE-02 28.97 1 65.83 
1 4.20E-02 28.97 133.4 
1 4.21E - 02 28.97 1 3 1 .39 



TABLE A2-5: BASELINE CASE SRl2 

DL = 13.26 X 10-S 
nw'·14 x v·8 o.589 

OL Effective water diffusion coefficient, cm2/s 
nw Viscosity of water, at the desired temperature (assume 25°C), cp<1> 
V' Molar volumes of the gas, cm3/mol<1• 2> B 

L-nemical D. nm V'u 
Volatile Oraanlcs 
tetrachloroethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1 ,  1 -trichloroethane 1.02E-05 8.90E-01 97.44 
trichloro.thene 1.05E-05 8.90E-01 9!'14R 

<1> Lyman, 1990 
<2> Montgomery and Welkom, 1990 



TABLE A2-4: BASELINE CASE SRl2 

0/ff = 
D- + D, 

Pb Kd / H + 0m / H + 0, P
b 

� + 0
., + 0,H 

D
G Effective air diffusion coefficient, cm 2/sec 

DL Effective water diffusion coefficient, cm2/sec 
0. Air-filled soil porosity, cm3/cm3 

0111 Moisture- filled soil porosity, cm3/cm' 
Pb Dry bulk density of soil, g/cm3 

K.i Distribution coefficient, cm3/g 
H Henry's law constant. dinensionless 

Chemical D-•" Dr D 0 0 t-'. K H 
Vola1ile Oraanlca (ua/ka) 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E-01 
t, 1 ,  1 -trichloroethane 3.16E-02 8.20E- 02 1 .02E-05 0.27 0.23 2.15 t .10 7.0SE-01 
trlchloroethene t.0SE-02 8.36E-02 1 .0SE-05 0.27 0.23 2.15 1.66 4.22E-01 

C•> Earth Tech, 1 996 
<2> Montgomery and Welkom, 1990 



TABLE A2-3: BASELINE CASE SRl2 

a,o11 = 2 �I deltaPk x_.k ..J.,...i._ < < 1  
µIn (2 Zmek / rc:nckl Z,.,.,k 

deltaP Pressure, g/cm-s2 

kV Soil permeability to vapor flow, m2 (JJ 
µ Vapor viscosity, g/cm-s 
� Depth, m 
Xaack length, m 
rmct< radius, m 

Chemical (] deltat" k.. u X Z_ r 

Volatile Oraanics (ua/ka\ 
tetr11ehloroethene 1 .87E-05 57.6 1 .0E-12 0.00018 62.2 2 0.005 
1 ,  1 ,  1 -trichloroethane t .87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 
trichloroethene 1 .87E-05 57.6 1.0E-12 0.00018 62.2 2 0.005 

<1> Johnson and Ettinger, 1991 



TABLE A2-2: BASELINE CASE SAl2 

alpha = 1D:i: .a A. l 9-,., kl x ex12 ,a, •• b..,� lo ...... A_,.,i 

exp {0,,,1 � / o,_k Acrack) + [Dy elf As/ °""•ems Lei + (Dy"rr As/  a,oa Lei [exp {O,ou L .. ,..k / D<ncl< A,_J -1 ] 
. 

Ae Cross -sectional area through which contaminants may pass, cm2 

'-a.a Thickness of foundation, cm 

QbuDdln1 Building ventil!llion rate, cm3/sec 

Dy• Overall effective diffusion coefficient, cm2/sec 

Dcrack Effective vapor-pressure diffusion coefficient through the crack, cm2/sec 

Acnck Area of cracks/openings through which vapors can pass, cm2 

Lr Distance from contaminant source to building foundation, cm 

aaoll 
Volumetric flow rate of soil gas into the building, cm3/sec 

Chemical alpha AR L.- L . . Ot.... . :1!1.1. ... 
Vo1au1• Organics 
tetrachloroethene 2.60E-04 2379000 166 15  6.94E+04 
1 ,  1, 1 -trichloroethime 2.74E-04 2379000 166 15 6.94E+o4 
trichloro«hene 2.40E-04 2379000 166 15 6.94E+04 

Chemical OT err A. /Q • .. L 0 ..... L / 0  A oT efj A., , a • 1.__ 
v01atil• Organics 
tetrachloroethen• 4.76E-03 3.91 1.77E+01 
1,  1 ,  1 -trichloroethane 6.53E-03 2.85 2.42E+01 
trichloroethane 2.18E-03 8.54 8.10E+0O 

DTeff D,n•• A _. a .... 

2.31E-02 2.31E-02 3110 1 .87E+01 
3.16E-02 3.16E-02 3110 1 .87E+01 
1.06E-02 1 .06E-02 3 1 1 0  1 .87E+01 



TABLE A2-1: BASELliiJE CASE SRl2 

Indoor Air Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m3 

Source Concentration Compound concentration in soil (at source), ug/m3 

alpha Ratio of Indoor Air Concentration to 
Source Concentration 

OR MW-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraanics 
tetrachloroethene 1.95E+0O 7500 2.60E-04 
1, 1 ,  1 -trichloroethane 9.59E+00 35000 2.74E-04 
trichloroethene 1 .56E+01 65000 2.40E-04 

FORMW-12 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraanics 
tetrachloroethene 3.90E+02 1500000 2.60E-04 
1 ,  1 ,  1 -trichloroethane 2.74E+02 1000000 2.74E-04 
trichloroethene 2.88E+02 1 200000 2.40E-04 



TABLE A2c-4: CASE SRl2c 

Dy 
eff = 

O,.,_ + o. 
Pb Kd / H + 0., / H + 0. Pb Kd + 0., + 0.H 

DG Effective air diffusion coefficient, cm 1/s (I) 

DL Effective water diffusion coefficient, cm1/s (I) - 0. Air-filled soil porosity, cm3/cm3 

0., 
Moisture-filled soil porosity, cm3/cm3 

Pb Dry bulk density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

Chemical 0-... D- 0 0 0 PL K- H 

v01an1a Oraanlcs lualknl 
tetrachloroethene 2.18E-02 7.20E-02 8.20E-06 0.27 0.23 2.15 1.55 7.54E-01 
1 ,  1 ,  1 -trichloroettwie 3.01E-02 7.S0E-02 8.S0E-06 0.27 0.23 2.15 1 . 1 0  7.05E-01 
trichloro.thene 9.99E-03 7.90E-02 9.10E-06 0.27 0.23 2.15 1.66 4.22E-01 

(I) Soll Screening Guidance: User's Guide, Tabla C-1 ,  USEPA, 1996 



vnemical 

Volatile Oraanlcs (ua/ka\ 
tetrachloroethene 
1 ,  1 ,  1 -trichloroethane 
trichloroethane 

TABLE A2c-3: CASE SRl2c 

O,od = 2 E!i deltaPk x ... ,k ...r.-- << 1 

deltaP 
kV 

µ z...« 
xaad 
rcn<k 

Ll • 

1.87E-05 
1 .87E-05 
1 .87E-05 

µIn (2 4nck I r<n<kJ 4"ck 

Pressure, g/cm -s2 

Soil permeability to vapor flow, cm2 <1> 
Vapor viscosity, g/cm-s 
Depth, m 
length, m 
radius, m 

deltBI"' k u 

57.6 1.0E-12 0.00018 
57.6 1.0E-12 0.00018 
57.6 1.0E-12 0.00018 

X 

62.2 
62.2 
62.2 

(l) Johnson and Et1inger, "Heuristic Model for Predicting the Intrusion Rate of Contilfllinant Vapors 
Into Buildlngs,"Table I, 1991 

e==-a 

� 

z r 

2 0.005 
2 0.005 
2 0.005 



alpha = 

TABLE A2c-2: CASE SRl2c 

off 
fDT A.,, J 9i.., ... 6:1 x exp ,a, .. I._,�/ o..,. A...J 

exp (Oaoi L.-k / Dcnck Acndc) + (D/ff AB I a.,.,c11o, Lrl + (DT•ff AB/ a ... �I [exp (0,oa L..... / Dcndt Atnck) -1 J 

AB Cross-sectional area through which contaminants may pass, cm2 

L.-i Thickness of foundation, cm 

a.,.,63 Building ventilation rate, cm1/sec 

DT .. Overall effective diffusion coefficient, cm2/sec 

Denet Effective vapor-pressure diffusion coefficient through the crack, cm2/sec 

Acnck Area of cracks/openings through which vapors can pass, cm2 

Li- Distance from contaminant source to building foundation, cm 

a,o1 Volumetric flow rate of soil gas into the building, cm3/sec 

Chemical alpha An � L_ •• a ........ 
vo1au1e urgamcs 
tetrachloroethene 2.58E-04 2379000 166 15 6.94E+04 
1 ,  1 ,  1 -trichloroethane 2.71E-04 2379000 166 15 6.94E+04 
trichloroelhene 2.3BE-04 2379000 166 1 5  6.94E+04 

Chemical DTdf A. /Q • . L,. 0 .• • L J D  A. .• DT,!f An / a . • L,. 
v01atile Oraanlcs 
tetrachloroethene 4.49E- 03 4.14 1 .67E+01 
1 ,  1 ,  1 -trichloroethane 6.21E-03 3.00 2.30E+01 
trichloroethane 2.06E-03 9.03 7.65E+OO 

DTolJ o __ • A_. a,n. 

2.18E-02 2.18E-02 31 10  1.87E+01 
3.01E-02 3.0t E - 02 3110 1 .B7E+01 
9.99E- 03 9.99E-03 31 10  1 .87E+01 



TABLt: A2c-1 :  c:ASt: SRl2c 

Indoor Air Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m3 

Source Concentration Compound concentration in soil (at source), ug/m3 

alpha Ratio of Indoor Air Concentration to 
Source Concentration 

OR MW-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatue Organics 
tetrachloroethene 1 .94E+oo 7500 2.58E-04 
1, 1.1 -trichloroethane 9.49E+00 35000 2.71E-04 
trichloroethene 1.55E+01 65000 2.38E-04 

FOR MW-1 2 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Organ1<:s 
tetrachloroethene 3.87E+02 1500000 2.58E-04 
1 ,  1 ,  1 -trichloroethane 2.71E+02 1000000 2.71E-04 
trichloroethene 2.86E+02 1 200000 2.38E-04 



' 

TABLE A2b-6: CASE SRl2b 

Do = 10-3 Tl,7' 
Pf'/ ,.113 + v/3>2 

Do Effective air diffusion coefficient, cm1/s 
T Temperature, "K 

M, Molecular weight<1>; (where M,=(M,.+Ms)/M"Ms) 
V

A 
Molar volume for air, 20.1 cm' /moIC1> 

VB Mollll' volume of gas, cm3/mot<1•1l 

p Pressure, aim assume 1.0 

Chemical D,., T v. V p M. M. Ma 

Yolanlfl uraanics (ua/knl 
tetrachloroethene 7.63E-02 298.15 111  20.1 1 4.05E-02 28.97 165.83 
1, 1 ,  1 -trichloroethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
trichloroethene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 131 .39 

(t) Lyman, 1990 
(l) Mon1gomery and Welkom, 1990 



DL 

TABLE A2b-5: CASE SRl2b 

DL = 
13.26 X 1 o-S 

"w
LI◄ X V'8 

0.589 

Effective water diffusion coefficient, cm2/s 
"w Viscosity of water, at the desired temperature (assume 25°C), cp<1> 

Molar volumes of the gas, cm3/mo1CL2) V' 8 

Cnemical D, n ... V'n 
Volatile Organics 
tetrachloroethene 9.45E-06 8.90E-01 1 1 1  
1, 1 ,  1 -trichloroethane 1 .02E-05 8.90E-01 97.44 
trichloroethene 1.0SE-05 8.90E-01 93.48 

<•> Lyman, 1990 
(2) Montgomery and Welkom, 1990 



' 

TABLE A2b-4: CASE SRl2b 

D/.u = D�. + D. 
Pb Kd / H + 0m / H + 00 P

b Kd + 0
., + 0,H 

Do Effective air diffusion coefficient, cm2/s 
D

L 
Effective water diffusion coefficient, cm2/s 

0, Air-filled soil porosity, cm3/cm3 

0m 
Moisture-filled soil porosity, cm3/cm3 

Pb 
Dry bulk density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

Chemical D--• D- D. 0 0 p K H 
1v01atil• Organics (ug/kaJ 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1.55 7.54E- 01 
1 ,  1 ,  1 -trlchloro.thane 3.16E-02 8.20E-02 1.02E-05 0.27 0.23 2.15 1.10 7.0SE-01 
trichloroethene 1.06E-02 8.36E-02 1.05E-05 0.27 0.23 2.15 1.66 4.22E-01 

<1> Earth Tech, 1996 
<2> Montgomery and Welkom, 1990 



TABLE A2b-3: CASE SRl2b 

a... = 2 E!i deltaPk,� ... , __r.___ << 1 
µIn (2 Z...c1c / rcn,kl � 

deltaP Pressure, g/cm-s2 

kv Soil permeability to vapor flow, cm2 (from 5.2E-08 cm/sec <1� 
µ Vapor viscosity, g/cm -s 
7m<k Depth. m 
x.,." length. m 
r.,,.d, radius, m 

(;hemical 0 • deltaP k .. u X z r 

Volatile Organics (ug/kal 
tetrachloroethene 1 .87E-10 57.6 1.0E-17 0.00018 62.2 2 0.005 
1 ,  1 ,  1 -trichloroethane 1.87E-1 o 57.6 1.0E-17 0.00018 62.2 2 0.005 
trichloroethene 1 .87E-10 57.6 1.0E-17 0.00018 62.2 2 0.005 

(l) Earth Tech, 1996 



' 

TABLE A2b-2: CASE SRI2b 

alpha .. [O:i:-« A8 l a� .. ,�., bl x el!l2 (Q... '-• l D .... � A-J 

exp (a..,, L...ck ID <nck AcncJ + (OT elf Au / abuldlng Lrl + (OT cff Ae / 0.... Lrl ( exp (O,ol � / D end< A,,.,k) -1) 

Aa Cross-sectional area through which contlll'l"linants may pass, cm2 

L.m. Thickness of foundation, cm 

Qbuldlng Building ventilation rate, cm3/sec 

OT. Overall effective diffusion co•fficient, cm2/sec 

Dcn<k Effective vapor-pressure diffusion coefficient through the crack, cm2/sec 

"- Area of cracks/openings through which vapors can pass, cm2 

Lr Distance from contlll'l"linant source to building foundation, cm 

0.0. Volll'Tletric flow rate of soil gas into the building, cm3/sec 

Chemical alpha AR L L .. a.._.,_ QTo(f D __ � A_ •• a.� 
. I Volatile Organic• 

tetrachloroethene 6.79E-05 2379000 166 1 5  6.94E+04 2.31 E-02 2.31 E - 02 31 1 0  1 .B7E-04 
1,1, 1 -trichloroethane 9.31E-05 2379000 166 15  6.94E+04 3.16E-02 3.16E-02 3110 1 .B7E-04 
trichloroethane 3.1 1 E -05 2379000 166 15 6.94E+04 1 .06E-02 1.06E-02 3110 1 .87E-04 

Chemical D� eff A. /Q -.. L,. Q .• L _.f  D - ·  ,. A D�.a An / Q .• L 
Volatile Organics 
tetrachloroethane 4.76E-03 3.91E-05 1.77E+06 
1 ,  1 ,  1 -trichloroethane 6.53E-03 2.BSE-05 2.42E+06 
trichloroethane 2.18E-03 8.54E-05 8.10E+o5 



i'AE!LE A2b-1: CASE SAl2b 

Indoor Air Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m3 

Source Concentration Compound concentration in soil (at source), ug/m3 

alpha Ratio of Indoor Air Concentration to 
Source Concentration 

rUH MW-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraanics 
tetrachloroethene 5.09E-01 7500 6.79E-05 
1 ,  1 , 1 -trichloroethane 3.26E+0O 35000 9.31E-05 
trichloroethane 2.02E+00 65000 3.1 1 E-05 

FOR MW-12 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Volatile Oraamcs 
tetrachloroethene t .02E+02 1500000 6.79E-05 
1 ,  1 ,  1 -trichloroethane 9.31 E+01 1000000 9.31E-05 
trichloroethene 3.73E+01 1 200000 3.1 1 E-05 



TABLE A2a-6: CASE SRl2a 

Do =  10-3 T'·,s Mro.s 
P(V,._1'3 + v/J)2 

Do Effective a.ir diffusion coefficient. cm2/s 
T Temperature, °K 
M, Molecular weight<1l; (where M,=(MA +MiJ/MAMiJ 
VA Molar volume for air. 20.1 cm1 /moI<1> 
VB Molar volume of gas, cm3/mol<1•2l 

p Pressure, am assume 1.0 

Chemical 0,., T v. VA p M. M. M. 
Volatile Oraanlcs (ua/kaJ 
tetrachloroethene 7.63E-02 298.15 1 1 1  20.1 1 4.05E-02 28.97 165.83 
1 , 1 , 1 -trichloroethane 8.20E-02 298.15 97.44 20.1 1 4.20E-02 28.97 133.4 
trlchloroethene 8.36E-02 298.15 93.48 20.1 1 4.21E-02 28.97 1 3 1 .39 

<1> Lyman. 1990 
<2> Montgomery and Welkom, 1990 



TABLE A2a-5: CASE SRl2a 

DL = 13.26 X 10-.S 
nw

t.14 x V'8 0.589 

Effective water diffusion coefficient, crn2/s D
L 

"w Viscosity of water, at the desired temperature (assume 25°C), cp<1> 
v· B Molar volumes of the gas, crn3/moi<1•2l 

Chemical D. n. .. V'n 
Vol•lil• uraan1cs 
tetrachloroethene 9.45E-06 8.90E-01 1 1 1  
1 ,  1 ,  1 -trichloroethane 1 .02E-05 8.90E-01 97.44 
trichloroethane 1 .0SE-05 8.90E-01 93.48 

(I) Lyman, 1990 
(Z) Montgomery and Welkom. 1990 



TABLE A2a-4: CASE SRI 2a 

Dy.n .. O,,_ + 0 
Pb Kd/ H  + 0

rn / H  + 0• Pb Kd + 0., + 0,H 

Do Effective air diffusion coefficient. cm 2/s 
DL Effective watar diffusion coefficient, cm2/s 
0, Air-filled soil porosity, cm3/cm3 

0., Moisture-filled soil porosity, cm3/cm3 

Pb Dry bulk density of soil, g/cm3 

Kd Distribution coefficient, cm3/g 
H Henry's law constant, dimensionless 

Chemical ()_ ... D- u 0 0 p K H 
vounne Oraanlcs (ua/kal 
tetrachloroethene 2.31E-02 7.63E-02 9.45E-06 0.27 0.23 2.15 1 .55 7.54E-01 
1, 1 ,  1 -trichloroethane 3.16E-02 8.20E-02 1.02E-05 0.27 0.23 2.15 1 . 10  7.0SE-01 
triehloroethene 1 .06E-02 8.36E-02 1 .0SE-05 0.27 0.23 2.15 1 .66 4.22E-01 

<1> Earth Tech, 1996 
(2) Montgomery and Welkom, 1990 



Chemical 

Volatile Organics fua/ka) 
tetrachloroethene 
1 ,  1 ,  1 -trichloroethane 
trichloroethane 

(I) Johnson and Ettinger, 1991 

TABLE A2a-3: CASE SAl2a 

a,o1 = 2 ei del1aPk.,X<n<k- __r.-_ << 1 

deltaP 
k. 
µ 

1-ct 
x .... t 
rcndr. 

a • 

1 .87E-07 
1.87E-07 
1 .87E-07 

µIn {2 2.-t / renckl � 

Pressure, g/cm-s2 

Soil permeability to vapor flow, cm2 (I) 
Vapor viscosity, g/cm-s 
Depth, m 
length, m 
radius, m 

deltaP k .. u 

57.6 1 .0E-14 0.00018 
57.6 1.0E-14 0.00018 
57.6 1.0E-14 0.00018 

X 7 r 

62.2 2 0.005 
62.2 2 0.005 
62.2 2 0.005 



' 

TABLE A2a-2: CASE SRl2a 

alpha = 10�
'" A1 L a .... , ... 6:1 x •� {a, .. !-.. lo ... .., A • .i 

exp (O,oa � / Dmock A,..,J + [D/11 AB / 01,.,1c11o3 Lr! + [D/" AB / a,oil Lrl (exp (0..,g L<J"l<k / Drn,d Acn,J -1 J 

AB Cross-sectional area through which contemlnants may pass, cm2 

'-.-k Thickness of foundation, cm 

Qbuldma 
Building ventilation rate, cm3/sec 

OT. Overall effec1ive diffusion coefficient, cm2/sec 

Dena Effective Vllpor-pressure diffusion coefficient through the crack, cm2/sec 

A.,..c1r Area of cracks/openings through which vapors can pass, cm2 

Lr Distance from contaminant source to building foundation, cm 

a.,. Volumetric: flow rate of soil gas into the building, cm3/sec 

Chemical alpha A
D L.. L a .... ,. DT'" o __ • A __ • a.on 

· Volatile Organics 
tetr!IChloroethene 6.92E-05 2379000 166 15  6.94E+04 2.31 E-02 2.31E-02 3110 1 .87E-01 
1 , 1 ,  1 -trichloroethane 9.44E-05 2379000 166 15  6.94E+04 3.16E-02 3.16E-02 3110 1 .87E-01 
trichloroethane 3.24E-05 2379000 166 15 6.94E+04 1 .06E-02 1.06E-02 3110 1 .87E-01 

Chemical 0/ff A,. /Q • .. L,. Q .  l / D  A,.._. D� "'1 AD / a . L.. 
v01a111e Organics 
tetr!IChloroethene 4.76E-03 0.04 1 .77E+03 
1 ,  1 ,  1 -trichloroethane 6.53E-03 0.03 2.42E+03 
trichloroethene 2.18E-03 0.09 8.10E+02 



lABI F A2a-1: CASE SRl2a 

Indoor Air Concentration = alpha x Source Concentration 

Indoor Air Concentration Compound concentration in basement, ug/m3 

Source Concentration Compound concentration in soil (at source), ug/m3 

alpha Ratio of Indoor Air Concentration to 
Source Concentration 

OR MW-31 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Vollltlle Organics 
tetrachloroethene 5.19E-01 7500 6.92E-05 
1 ,  1 ,  1 -trichloroethane 3.30E+00 35000 9.44E-05 
trlchloroethene 2.1 1 E+00 65000 3.24E-05 

FOR NW-12 
Indoor Air Source alpha 

Chemical Concentration Concentration 
Vollltile Organics 
tetrachloroethene 1 .04E+02 1 500000 6.92E-05 
1 ,  1 ,  1 -trichloroethane 9.44E+01 1000000 9.44E-05 
trichloroethene 3.89E+01 1200000 3.24E-05 



' A.T. Kearney, Inc. 

222 West Adams Street 

Chit-ago. 1/{inoi.i 60606 

312 6480lll 

Fac.•imile 312 223 62()() 

May 3 ,  1996 

Mr. William Buller 

Management 

Coruulrant,, 

Work Assignment Manager 
U.S. EPA Region 5 
77 W. Jackson, DRE-SJ 
Chicago, Il linois 60604 

RZ2.R05033.01 .ID.019 

Reference: EPA Contract No. 68-W4-0006; EPA Work Assignment No. R05033; 
Corrective Action Document Review; Franklin Power Products, 
Amphenol Facility, fndianapolis, Indiana; EPA ID. No. IND044587848; 
Review of facility comments on, and revisions to, the Inorganic Risk 
Calculations; Task 04 Deliverable 

Dear Mr. Buller: 

Enclosed please find our revised deliverable for the Inorganic Risk Calculations 
originally submitted on October 1 6, 1995. This deliverable was revised based upon 
comments received by U.S. EPA from the facility representative Mr. Samuel Waldo on 
March 26, 1996. Mr. Waldo identified inaccuracies in the original deliverable which 
resulted from the use of an earlier and outdated set of background data for the 
inorganic constituents. For your convenience, enclosed are both a hard copy and the 
electronic file for the review document on a 3.5-inch diskette formatted in WordPerfect 
5 . 1 .  

As you are aware, the A.T. Kearney Team completed an evaluation of inorganic 
constituents based upon information provided in facility documents. This document 
was later reviewed by Mr. Waldo. Mr. Waldo's letter to U.S. EPA identified the 
submittal of a (new) comparison between the site specific constituent concentrations and 
the background concentrations. Mr. Waldo's letter indicated that new comparisons had 
been submitted as an attachment to a Response to Comments on the Draft RPI Report, 
which was submitted to U.S. EPA on September 22, 1995. 

Based on the new pieces of information provided in the comment letter dated March 
26, 1996, and a subsequent review of the statistical evaluation performed on the 
inorganic constituents (arsenic, beryllium, cobalt, and manganese) which was submitted 
as Attachment 1 to a September 22, 1 995 letter ("Response to U.S. EPA Comments, 



Mr. William Buller 
May 3, 1996 
Page 2 

Draft Report Corrective Measures Study for the Former Amphenol Facility, Franklin, 
IN, March 1995), the risk evaluation report has been revised. 
Revisions to the risk evaluation included a re-evaluation of background locations and 
risk results based on the background data utilized in the statistical evaluation. In the 
previous risk evaluation report (July 2 1 ,  1995) background locations included MW20 (6 
and 12 feet) and MW24 (6 feet). However, the statistical evaluation reported 
background locations as MW20 (6 and 12 feet) and MW26 (6 and 12 feet). The data 
utilized in the risk evaluation were revised in order to incorporate the background data 
utilized in the statistical comparison. The resulting risks were even more similar 
between site-specific and background concentrations, based on these data changes. 
Based on the revised risk evaluation, it is anticipated that no further evaluation for the 
site is necessary for metals based on the results of the risk evaluation for residential 
receptors (utilized to conservatively represent a manufacturing facility) and also on the 
results of the statistical evaluation which demonstrated no significant differences 
between site-related and background metal concentrations. 
Please contact me or the A.T. Kearney Work Assignment Manager, Mr. John 
Koehnen, at 3 12/223-6253 if you have any questions regarding this deliverable. 
Sincerely, 

� \/ - � T.E .!>. 
Patricia M. Brow� 
Regional Manager 
cc: F. Norling, EPA Region 5 

W. Jordan/Central Files 
J. Koehnen 
D. Gray, M&E 
T. Lentzen, M&E 
A. Williams 
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REVISED INORGANIC CONSTITUENT CALCULATIONS 
{Revised from A.T. Kearney's October 1995 Statistical Evaluation) 

Introduction 

A risk evaluation was performed for naturally occurring inorganic chemicals detected on-site 
and in background samples in order to provide a comparison between site-related risks and 
risks associated with background concentrations. Carcinogenic risk and noncancer hazard 
calculations were performed for the 24 naturally occurring inorganic chemicals detected in 
soil collected from the former Amphenol site in Franklin, Indiana. Risk and hazard 
calculations were also performed for 17 of the 24 naturally occurring inorganics that were 
associated with background soil samples. Appendix A provides the risk calculations. 

This risk evaluation was based on U.S. EPA Risk Assessment Guidance for Superfund 
(RAGS), Volume I [Human Health Evaluation Manual (HHEM)] (U.S. EPA, 1989), the 
U.S. EPA HHEM Supplemental Guidance for Standard Exposure Factors (U.S. EPA, 1991), 
and the U.S. EPA Dermal Exposure Assessment: Principles and Applications (U.S. EPA, 
1992a). 

A reasonable maximum exposure (RME) and a central tendency exposure (CTE) were both 
evaluated. The RME is the maximum exposure reasonably expected to occur at the site 
(U.S. EPA 1989). The CTE is used to approximate the average estimate of exposure and 
can be derived by using average values for exposure variables. 

Data Evaluation Considerations and Uncertainties 

The soil analytical data for the naturally occurring inorganics were provided to the A.T. 
Kearney Team in summary table format. Information concerning sampling locations, data 
quality, and data qualifier descriptions was not included in the data summary table. It was 
assumed that the data were of appropriate quality for use in the risk assessment, and that the 
types of qualifiers used to describe some of the data were consistent with those used in the 
U.S. EPA Contract Laboratory Program (CLP). 

The soil samples were collected from borings (monitoring well borings or soil borings) 
installed on the site. A total of 32 soil samples were collected, four of which were 
considered to represent background conditions. Samples were collected from depths ranging 
between 2 to 35 feet below ground surface (bgs). Surface soils (0 to 1 foot) were not 
sampled. Two of the background samples were collected at 6 feet bgs (MW-20 and MW-26) 
and two of the background samples were collected at 12 feet bgs (MW-20 and MW-26). 
Three samples which were collected at depths greater than 20 feet were not included in the 
risk evaluation. These samples were MW23 (21.5 feet), MW25 (35 feet) , and MW27 (23 
feet). A review of the inorganic constituents detected in site soils related to the inorganic 
constituent concentrations detected in background soil indicated that the concentrations of 



those constituents were similar at the subsurface depths. The range of constituent 
concentrations detected on-site overlap with the range of concentrations from background 
locations for most of the inorganic parameters. There is no notable separation between site 
and background constituent concentrations for inorganics. However, it should also be noted 
that four background samples (two locations with two sample depths each) may not be 
sufficient to adequately represent accurate background conditions for the site. A direct visual 
comparison of concentrations with regards to the physical locations of the borings was not 
performed. 

As mentioned previously, data qualifiers were assumed to represent CLP classification. 
Exhibit 5-4 of RAGS (U.S. EPA, 1989) was used to determine which data with qualifiers 
should be used in the risk assessment. Therefore, based on Exhibit 5-4 of RAGS, all data 
were used to determine exposure concentrations for the chemicals of potential concern. It 
should be noted that the data with qualifiers indicated uncertainties in concentrations but not 
in identification. 

The uncertainties which may have an impact on the estimates of exposure concentration are 
identified below: 

• Use of subsurface soil samples most often at depths greater than six feet bgs to 
represent potential concentrations of chemicals of concern related to site history 

• Lack of information concerning soil boring locations which would be helpful to 
identify problem areas or "hotspots" 

• Using the data with qualifiers which indicate that the reported concentrations may not 
be accurate 

Exposure Assumptions 

A residential land-use scenario featuring an adult and a child resident is used to characterize 
potential future activities and exposure assumptions for the site. In such a scenario, exposure 
is assumed to occur through: 

• Soil ingestion 

• Dermal contact with soil 

• Inhalation of airborne particulates from soil 

The potential exposure to the adult receptor is examined from the perspective of a chronically 
exposed future resident who lives on-site for a total of 30 years. The child receptor is 
evaluated based on a six year period, or subchronic exposure duration. Table 1 provides the 
exposure assumptions. 
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A risk evaluation was performed for naturally occurring inorganic chemicals detected on-site 
and in background samples in order to provide a comparison between site-related risks and 
risks aaaociated with. background coocentratiom. Carcinogenic risk and noocancer buard 
·calculatiom were performed for the 24 naturally occurring inorganic chemicals detected in 
soil collected from the former Amphenol site in Franklin, Indiana. Risk and huanl 
calculations were also performed for 17 of the 24 naturally occurring inorganics that' were 
associated with background soil samples. Appendix A provides the risk calculatiom. 

This risk evaluation was bued on U.S. EPA Risk Assessment Guidance for Superfund 
(RAGS), Volume I [Human Health Evaluation Manual (HHEM)] (U.S. EPA, 1989), the 
U.S. EPA HHEM Supplemental Guidance for Standard Exposure Factors (U.S. EPA, 1991), 
and the U.S. EPA Dermal Exposure Assessment: Principles and Applicatiom (U.S. EPA, 
1992a). 

A reasonable maximum exposure (RME) and a central tendency exposure (CTE) were both 
evaluated. The RMB ii the maximum exposure reasonably expected to occur at the site 
(U.S. EPA 1989). The CTE is used to appro:idmare the average estimate of exposure and 
can be derived by using average values for exposure variables. 

Data. Evatuation Comiderations and Uncertainties 

The soil analytical data for the naturally occurring inorganics were provided � the A. T. 
Kearney Team in summary table format. Information concerning sampling locations, data 
quality, and data qualifier descriptions was not included in the data summary table. It was 
assumed that the data were of appropriate quality for use in the risk assessment, and that the 
types of qualifiers used to describe some of the data were consistent with those used in the 
U.S. EPA Contract Laboratory Program (CLP). 

The soil samples were collected from borings (monitoring well borings or soil borings) 
installed on the site. A total of 32 soil samples were collected, four of which were 
considered to represent background conditions. Samples were collected from depths ranging 
between 2 to 35 feet below ground surface (bgs). Surface soils (0 to 1 foot) were not 
sampled. Two of the background samples were collected at 6 feet bgs (MW-20 and MW-26) 
and two of the background samples were collected at 12 feet bgs (MW-20 and MW-26). 
Three samples which were collected at depths greater than 20 feet were not included in the 
risk evaluation. These samples were MW23 (21.5 feet), MW25 (35 feet), and MW27 (23 
feet). A review of the inorganic constituents detected in site soils related to the inorganic 
constituent concentrations detected in background soil indicated that the concentrations of 



those constituents were similar at the subsurface depths. The range of constituent 
concentrations detected on-site overlap with the range of concentrations from background 
locations for most of the inorganic parameters. There is no notable separation between site 
and background constituent concentrations for inorganics. However, it should also be noted 
that four background samples (two locations with two sample depths each) may not be 
sufficient to adequately represent accurate background conditions for the site. A direct visual 
comparison of concentrations with regards to the physical locations of the borings was not 
performed. 

As mentioned previously, data qualifiers were assumed to represent CLP classification. 
Exhibit 5-4 of RAGS (U.S. EPA, 1989) was used to determine which data with qualifiers 
should be used in the risk assessment. Therefore, based on Exhibit 5-4 of RAGS, all data 
were used to determine exposure concentrations for the chemicals of potential concern. It 
should be noted that the data with qualifiers indicated uncertainties in concentrations but not 
in identification. 

The uncertainties which may have an impact on the estimates of exposure concentration are 
identified below: 

• Use of subsurface soil samples most often at depths greater than six feet bgs to 
represent potential concentrations of chemicals of concern related to site history 

• Lack of information concerning soil boring locatiom which would be helpful to 
identify problem areas or •hotspots• 

• Using the data with qualifiers which indicate that the reported concentrations may not 
be accurate 

Exposure Assumptions 

A residential land-use scenario featuring an adult and a child resident is used to characterize 
potential future activities and exposure assumptions for the site. In such a scenario, exposure 
is assumed to occur through: 

• Soil ingestion 

• Dermal contact with soil 

• Inhalation of airborne particulates from soil 

The potential exposure to the adult receptor is examined from the perspective of a chronically 
exposed future resident who lives on-site for a total of 30 years. The child receptor is 
evaluated based on a six year period, or subchronic exposure duration. Table 1 provides the 
exposure assumptions. 
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In order to "bracket" the uncertainty associated with any estimate of exposure concentrations, 
three different concentration estimates are used for the risk evaluations: 

• maximum concentration 

• average concentration 

• 95 percent upper confidence level (95% UCL) (U.S. EPA, 1992b) 

Table 2 provides a summary of the exposure concentrations. Air concentrations for 
particulates were predicted using conservative models. 

Toxicity Assessment 

Toxicity data were obtained from the Integrated Risk Information System (IRIS, 1995) and 
Health Effects Assessment Summary Tables (HEAST, 1994), and U.S. EPA Environmental 
Criteria and Assessment Office (ECAO). Toxicity values for the chemicals of concern are 
provided in Table 3. 

Risk Characterization 

The risk characterization provides a comparison of the site-related and background risk 
estimates. The outcome of this comparison is used to determine whether site-related 
constituent concentrations may be associated with higher risks than background constituent 
concentrations. Table 4 provides a summary of the risk and hazard calculations for site
related and background risk evaluations. 

Three different comparisons were made, as shown in Table 4, and the results of each 
comparison are provided below. 

Site Maximum vs. Background Maximum 

For this comparison, the maximum concentrations of both the site-related and background 
constituents were used in conjunction with RME assumptions (Table 1). Overall, the results 
indicated that site-related maximum concentrations were associated with only slightly higher 
risks, but on the same order of magnitude as the risk associated with background maximum 
concentrations. 

For the residential adult, the site-related total risk was 2E-05 , and the total hazard was 0.4. 
Background total risk was slightly lower at l E-05, and total hazard was 0 . 1 .  For the 
residential child, the site-related total risk was 3E-05, and the total hazard was 1 .0. 
Background total risk was slightly lower at 2E-05, and total hazard was 0.6. 
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Ingestion of arsenic and beryllium in soil were associated with excess carcinogenic risk, as 
shown in Tables 2 and 4 of Attachment l of Appendix A. Maximum concentrations for 
these chemicals are provided in Table 2. The site-related maximum arsenic concentration of 
9.5 mg/kg is higher than the background maximum concentration of 6. 7 mg/kg. In addition. 
the site-related maximum beryllium concentration of 1 .6 mg/kg is higher than the background 
maximum beryllium concentration of 0.97 mg/kg. 

Site 95% UCL vs. Background Maximum 

For this comparison, the 95% UCL was used as the exposure concentration for site-related 
constituents, whereas the maximum concentrations were used for background constituents in 
conjunction with reasonable maximum exposure assumptions (Table 1). Because the 
background data were collected from only four sampling locations (e.g .• two locations and 
two sampling depths), spuriously high values resulted when the 95 % UCL was derived for 
the background constituents (Table 2). Therefore, based on professional judgement, the 95 % 
UCu were considered inappropriate, and maximum concentrations were used instead. 
Overall, the results indicated that site 95 % UCL concentrations were associated with slightly 
higher risks than background maximum concentrations. 

For the residential adult, the site-related total risk was 1 E-05 , and the total hazard was 0.1 .  
Background total risk was also at lE-05, and total hazard was also 0. 1 .  For the residential 
child, the site-related total risk was 2E-05, and the total haz.ard was 0.7. Background total 
risk was also 2E-05, and total hazard was slightly lower at 0.6. 

Ingestion of arsenic and beryllium was associated with excess carcinogenic risk, as shown in 
Tables 1 and 4 in Attachment 1 of Appendix A. Exposure concentrations for these chemicals 
are provided in Table 2. The site-related 95% UCL arsenic concentration of 5.7 mg/kg is 
slightly lower than the background maximum concentration of 6. 7 mg/kg. Also, the site
related 95 % UCL beryllium concentration of 1 .3 mg/kg is more than the background 
maximum beryllium concentration of 0.97 mg/kg. 

Site Average vs. Background Average 

For this comparison, the average value was used as the exposure concentration for site
related and background constituents in conjunction with central tendency exposure 
assumptions (Table 1) . Overall, the results indicated that the average concentration values 
for site-related and background concentrations were associated with very similar risks. In 
fact, the background risks were slightly higher than site-related risks. 

For the residential adult, the site-related total risk was SE-07, and the total hazard was 0.04. 
Background total risk was slightly higher at lE-06, and total haz.ard was 0.04. For the 
residential child, the site-related total risk was 4E-06, and the total hazard was 0.2. 
Background total risk was 6E-06, and total haz.ard was 0.2. 
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Ingestion of arsenic and beryllium was associated with excess carcinogenic risk, as shown in 
Tables 3 and 5 in Attachment 1 of Appendix A. Exposure concentrations for these chemicals 
are provided in Table 2. The site-related average arsenic concentration is 2.4 mg/kg and the 
background average concentration is 3.9 mg/kg. Also, the site-related average beryllium 
concentration is 0.46 mg/kg and the background average beryllium concentration is 0.67 
mg/kg. 

A comparison of the arsenic and beryllium site-related and background concentrations to 
U.S. EPA Region IX residential preliminary remediation goals (PRGs) (U.S. EPA, 1995) 
was also performed (Table 2). The PRGs for both of these inorganics were exceeded by 
both the site-related and background constituent concentrations. 

A comparison of the regional arsenic and beryllium soil concentrations to site concentrations 
as shown below, indicate that the ranges of concentrations detected on-site are within the 
ranges determined for Indiana soils. 

Element Site-specific Concentration North American Soils 
Range Indiana Range (a) 

(mg/kg) (mg/kg) 

Arsenic 0.76 - 9.5 3.6 - 15 and 2.0 - 4.0 
' 

Beryllium 0.21 - 1.6 non-detect - 2. 0 

(a) Source: Dragun, James and Andrew Chiasson. Elements in North American Soils. 
Hazardous Materials Control Resources Institute. 1991.  

A statistical analysis was performed to determine whether the distribution of arsenic, 
beryllium, cobalt, and manganese concentrations from the site-specific results differed 
significantly than the results for background sampling locations (A.T. Kearney, Attachment 
1, September 22, 1995). It was determined that there was no significant difference between 
the means of the site-related and background data sets (using a 95 % confidence level) for 
arsenic, beryllium, cobalt, and manganese. 

It is recommended that no further evaluation for the site is necessary for metals based on the 
results of the risk evaluation for residential receptors (utilized to conservatively represent a 
manufacturing facility) and also on the results of the statistical evaluation which demonstrated 
no significant differences between site-related and background metal concentrations. 
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Table 1 Summary of Exposure Parameter Values for the Risk Evaluation - Former Amphenol Site 

PATHWAY PARAMETER uNrrs Reaidendal 

Chld Adult 

I 
RMEm CTE (21 RME(1} CTE (2l I 

Gene,aJ Body weight kg 1 5  a 15 a 70 a 70 

: 1  &poaure d1.-alion YNIS 6 c  6 c  30 a 9 
Awraging time - noncancw days 2190 2190 10950 3285 a a a a 

- ,,,. tlme - eaic:er  days 25550 a 25550 a 25550 a 25550 a 
Soil lng•tion r• mg/day 200 a • 100 a 100 a 50 .  
ln�stion &poaure freq� days/y .. 350 a 350 a 350 350 

Unitac:orN9f'Sion kg/mg 1.00E-06 - 1.00E-06 - 1.00E-06 - 1 .00E-06 -I ! Exnaaure duration v ... ' 6 a 6 a  30 a 9 a  
Skin surface arM llllllilable cm2/day 2010 b 1750 b 5800 b 5000 d 

I 
Soil Dermal 
Contact Soil-to-skin adherence factor mg/cm2 1 b 1 b 1 b 1 b 

i Owmal absorption fac1Dr none •• •• .. • • 
&poaure frequency i days/yNI: 350 a 234 a 350 a 234 a 

; Units convwsion I kg/mg 1.00E-06 - 1.00E-06 - 1 .00E-06 - 1.00E-06 
' Fugitive Inhalation rm 

I 
m3/day ! 20 d 20 d 20 d 20 d 

! oust &poauretlme hours/day ; 24 a 24 e 24 a 24 a 
I • lnhaJation ExDosure I dtJNSlv .. I 350 a 234 a 350 a 234 

(1) Reasonable Maximum Exposure (AME) used in conjunction with the maxium and 95% UCL exposure concentrations 
(2) Central Tendency Exposure {CTE) used in conjunction with the average exposure concenttations 
*"Chemicat Specific: 
a. EPA 19'13, Superfund's Standard Default Expo;;ure Factors for the Central Tendancy and Reasonable Maximum Exposure 

of the ingestion rates for residential and commercial adults are for non-contact intensive activities (for contact 
intensive activities, different ingestion rates are recommended). 
The ingestion rate for the residential adult assumes a 30 year chronic adult exposure duration. 

b. EPA 1992a, Dermal Exposure AsseS'Smement: for skin surface area during soil and sediment dermal contact, 
assumes 25%of total bodysurlace area (pp.e-10 and e-12 of EPA, 1992a) 

c. EPA 1969a, Risk Asse!Bment Guidance for Superfund Part A 
d. EPA 1989b, Exposure Factors Handbook (EFH): for fugiti'lle dust inhalation rates, values are consistent with EFH values 
e. If guidance is not available for the CT but does exist for the AME, the AME value was adopted as the CT. 

a 

' 

. 



Table 2 Summary of Comparison of Concentrations Between Site-Specific and Background Data and USE PA Region IX PAGs 
- - . . 

ISON OF CONCENTRATIONS (MG/KG) 

- --
COMPAA 

AVERAGE MAXIMUM 95% UCL 
""IN;..::O:..:...A;..::G:.;._A::....N:.:...:IC=--- - +---=S=ite=-----=s=ec=i=fic�,._-=B=ackgroun d 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc - - -·· - -· --

NA - Not Applicable 
ND - Not Detected 

.0 3703.1 8090 
2.6 N D 

.9 2.4 3 

.9 17.0 43 
0.5 0 .7 
0.5 N D 

.0 72758.6 34525 
4.8 10  
2.1 5 

121 . 1  14  

.2 

.3 

.7  
2.1 N D 

7013.4 13355 .0  
7.9 12 . 1  

24318.8 14995 .0  
283.6 370 .0 

0.1 N D 
8.2 1 2  .9 

342.8 570 .3  

0.1 N 
0.4 N 

D 
D 

55.4 91 .5 
0.1 N D 
7.2 16 .7 

35.6.l,_ ___ 45 4 

PAG - Preliminary Remediation Goal 

Site-specific 

18200.0 
12.4 
9.5 

1 1 5.0 
1.6 

1 3.2 
163000.0 

19.4 
1 1 .2 

1 970.0 
21.6 

23000.0 
52.9 

59900.0 
1000.0 

2.3 
38.3 

1470.0 
0.4 
1 .8 

281.0 
0.4 

33.8 
91.0 

Back around Site-soecific 

1 5200.0 61 69.5 
ND 6.7 
6.7 5.7 

83.1 45.4 

1.0 1 . 3  
ND 0.9 

94700.0 274691 . 3  
20.7 17.1 

8.0 5.4 
22.8 1 38.4 

ND 3.5 
20500.0 10473.4 

20.3 15.0 
33500.0 43831.9 

687.0 455.2 
ND 0.1 

18.9 14.2 
1 120.0 763.1 

ND 0.3 
ND 1 . 1  

142.0 1 43.0 
ND 0.3 

27.8 14.6 
77.3 45.3 

(a) USEPA Region IX Preliminary Remediation Goals (PAGs) First Halt 1 995, February 1 ,  1 995. 

Background 

2364915.5 
ND 

16.0 
733.1 

1.2 

ND 
6.4E+12  

30281 508.6 
15.6 
29.9 
a.a 

151053.0 
165.9 

62217892.2 
1791.9 

ND 
57.1 

6709.6 
ND 
ND 

398.4 
ND 

322.7 
325.7 

USEPA 
REGION IX 

RESIDENTIAL PAG (a) 
lMG/KG\ 

77000 

31 
0.32 

5300 
0.14 

38 

NA 
210 (total), 30 (Cr 6+) 

NA 
2800 
1 300 

NA 
400 
NA 

380 
23 

1500 
NA 

380 

380 

NA 
6.1 

540 
23000 



Table 3 Toxicity Values for Chemicals of Potential Concern at the Former Amphenol Site 

·- - . .. - . --- ------
-- . ·-· - - --··-.. --·--·--· -----· ------· 

NONCAACINOGENIC -

ORAL AID ADJUSTED OHAl. (DERMAL) INHALATION Rftl 
(MG/KG/DAY) (MWKGIDAY) (a) (MGIK�Y) 

CIIEMICAL 
Aluminum - --
An11mony --
Arsenic -
Barium 

---· ---- -· 
-

--- ----· 
.. - ·-

. . . - -
--------

�- ----··--·--
Cadmium 

�£!!.!!!! . -
���{!! 
Cobalt 

� · - ·-
. 

·-- --

� (total) . 
lton 

-----

- - ... . --

. .... - ·  
---------- -- - -- -- -- -

Lead 
Magnesium 
Manganese . 

· ----
-- -· ---. -

. ... 
Mercury ··-_ _______ 
N,cket -- --·- -----
Potassium 

Selenium -··-- --.. - - - -· 
Sdvcr - . .  - . -
So<l1um ._________ _ _ ___ . ... _ ·-· 

. 
-· ·-

Thallium 1ThallIum chlondel .. 
Vanadium 

Zinc 

SUOCHFtONIC 
NA - - -
◄ OE-04 -
3 0E-04 

7.0E -02 .. .... 
50E-03 -

NA 

NA .. ·-- -- · ·-
2 0E -02 -- -

-
--

-· - -

--
. 

NA 

NA ---•-
2 0E-02 · ---

NA 

NA 
NA 

1 ◄E-01 

--� 
2 0€-02 

NA 
5.0E-03 

CHRONIC 
1 OE tOO 
4.0E-04 
3 0E-04 

7.0E-02 -- -

--

5 OE-03 
SOE-04 

�- --· 
S OE-03 --·-

NA 
40E-02 ---------
20E-02 

NA 

NA 
NA 

1.◄E-01 ·- - · ---
3 OE-04 
20E-02 

NA 
50E-03 ---· --- -

. . . -- �-03 5.0E-03 -
NA NA ------- ---

e oe-0◄ eoe-os 
7 OE-03 7.0E -03 

30E-01 3.0E-01 

SUOCHROHIC 
NA -
2.◄E -0◄ 

2.0E -04 
35E-03 

5.0E - 0◄ 
NA 

NA - ----·-
I OE-02 -

NA 
NA --

1 4E-02 
NA 
NA 
NA 
561:-00 -
4 SE-05 

2.0E-03 
NA 

4.8€-03 

CtflONIC 

----

2 0E-01 
2 4E-04 
2 6E-04 

3.5E-03 
50E-04 
3 5E-05 

_NA ___ 
2 SE -03 

NA 

.__ __ ◄OE-02 
1 ◄E -02 

NA 

NA 

NA -
5.61:-00 

4 SE-05 
20E-OO 

NA 

_ <4.;E-03 

·---� -- S OE-04 

_ _ NA ___ _ 
6.0E-05 -
70E-05 

90E-02 

NA - ----- .. 
e OE-06 

7.0E-05 

QOE-02 

Sources. u S EPA. ln1egri1led Risk lnlormilllon Sy:;tem (IRIS) dilliibl$e .icceuea May 1tilll5. 
US EPA lluahh E1tocts Asseumenl Tiibles (HEASn, Annual FY-1�4 edlllOO(Heut, 1""4). 

SUBCHROHC CHRONIC 

NA NA 

NA NA 
NA NA 

1.0E-03 1.0E-04 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
W: NA 

NA NA 
I.OE-04 1.0E-0◄ 
8.61:-05 86E-05 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

'A.,11,on IV aet.wn or .. t ab�Ofpt,on ractOfs were usec1 when necessary il/\d are as toaows. voe, - o 80, SVOC• - 0.50, ioolgaok:1 -o 20. 
"T oxIcIty v.ilue� tor I11..i1Ium chlonde w,mt used 10 calculale nsk ana hazard v.i� lot tllallIum. 
NA - Tox1c1ty vill<H:$ (AID/CSF) not avilriable lrom IRIS. HEAST, sc,entmc t�eratu,., USEPA n<x Oh!OEPA lor riak tvAIUalion. 
(a) A0illiited Ofal loxic1ty values used lor calculallOfl ol c:lermal hazards. 

AdJu51munl of an <11ln11rnst..,,t<l lo an ab�orbed dose RIO: 
(A0m1n,�t1tred AID) x (Oral Absorpt<on Factor) • Atnorbed �• Aro. 

(DJ Ad1usted otal lox,clly value� used tor calculatlOfl of dermal nsks. 
AdIustmenI ot an admIni stered 10 an absOfbed dose CSF. 
(Adm1rnsIered CSF) -I / (Oral Absorption Factor) • Absorbed Dose CSF 

(c) Oral absorpt100 ractors rrom cn1:moca1-spec,roc Tox,cologocal Prol,tea, Agency 
fvr [one Sub�tilr� and l),sease Aeg,st,y, US. Publtc He,lth Service 

(<lJ As .i con---e mca..ure tocal chromium ullhzes nexavalefll Chromium IOAJCIIY values. 

CANCER 8U>PE FACTORS 
ADJL6TEO ORo\l. ORAL 

ORAL (DERMAL) INHAlATION ABSORPTION 
SLOPE FACTOR SLOPE FACTOR (b) SLOPE FACTOR FACTOR 
IMr.MQll)AY)- 1  IIIGIKG,1)AY) 1 IUGIKG,1)AYI · - nWJTlESSI lcl 

NA NA NA 0.20 
NA NA NA 000 

I eE+OO 1.;E+OO 5.0E+0I 0.115 

NA NA NA 0.05 

4 3E+OO 4.3E+0I 8.4E+OO 010 
NA NA C. IE+OO 0.07 
NA NA NA 0.20 -
NA NA 4.2E+Ot 0.50 

NA NA NA 0.20 

NA NA NA o.gg 

NA NA NA 0.70 
NA . NA NA 0.20 

NA NA NA 0.50 

NA NA NA 0 20  
NA NA NA 0.0◄ 

NA NA NA 0.15 

NA NA 8.4E-0I 0. 10 

NA NA NA 0.20 

NA NA NA o.g1 
NA NA NA 0.10 

NA NA NA 0.20 

NA NA NA 0.10 

NA NA NA 0.01 

NA NA NA 0.30 



Table 4 Summary of Risk and Hazard Calculations for the Former Amphenol Site 

Matrix 
! SOIL 

! Total 

JM!Sl 
1 Matrix 
!SOIL 

• Total 

Total 

In estion 
Dermal 
Inhalation 

I Route 
In estion 
Dermal 

(, r•u.tn· - -_--
' Route 
, In estion 
' Dermal 
Inhalation 

i In estion 
Dermal 

. Inhalation 

- Route 
In estion 
Dermal 

i Inhalation 

1 1n estion 
· Dermal 
1 Inhalation 

Risk 
3E-05 
1 E-06 
1E-061 

Risk 
6E-07 
1E-07 
6E-081 

Risk 
3E-06 
2E-07 
2E-071 

4E-06 1 

�QCGkid!t 
Hazard Risk Hazard 

9E-02 1E-05 7E-021 
4E-02 2E-06 SE-021 
1 E-02 1E-06 

. . . ,. -�----. 

Hazard Risk Hazard 
3E-01 1E-05 ?E-02 
1E-01 2E-06 SE-02 
2E-02 

6E-01 1 

Hazard Risk Hazard 
2E-02 9E-07 2E-02! 
1 E-02 2E-07 2E-02! 
4E-03 1 E-07 SE-031 

Hazard 
1E-01 
1 E-02 
2E-02 2E-07! 

2E-01 6E-061 2E-01 i 
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RISK CALCULATIONS 



APPENDIX A 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADlA..T RESIDENTIAL RISK - SITE MAXIMUM 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 1.82E+04 100 1.oe-oe 1 0 350 30 70 25550 I 07E-02 NA NO 
Antimony 1.24E+01 100 1.l>E-08 1.0 350 30 70 25550 7.28E-08 NA NO 
Arsenic 9.50E+OO 100 I.OE-06 1.0 350 30 70 25550 5.58E-08 1 .80E+OO 1.00E-05 
Barium 1.15E+02 100 1.0E-06 1.0 350 30 70 25550 8.75E-05 NA NO 
Beryllium 1.80E+OO 100 1.0E-06 1.0 350 30 70 25550 9.39E-07 4.30E+OO 4.04E-06 
Cadmium 1.32E+01 100 i.oe-oe 1.0 350 30 70 25550 7.75E-08 NA NO 
Calcium 1.83E+05 100 1.0E-08 1.0 350 30 70 25550 9.57E-02 NA NO 
Chromium 1.04E+01 100 1.0E-08 1.0 350 30 70 25550 1 .14E-05 NA ND 
CobaH 1.12E+01 100 1.0E-06 1.0 350 30 70 25550 8 58E-06 NA ND 
Cop� U7E+03 100 1.0E-06 1.0 350 30 70 25550 1.16E-03 NA ND 
Cyanide (Iota� 2.16E+01 100 1.0E-06 1.0 350 30 70 25550 1.27E-05 NA ND 
Iron 2.30E+04 100 1.0E-08 1.0 350 30 70 25550 1.35E-02 NA ND 
Lead 5.29E+01 100 1.0E-08 1.0 350 30 70 25550 3.ttE-05 NA ND 
Magnftlum 5.99E+04 100 1 .0E-08 1.0 • 350 30 70 25550 3 52E-02 NA NO 
Manganne 1.00E+03 100 I.OE-Cle 1 .0 350 30 70 25550 5.87E-04 NA ND 
Mercury 2.30E+OO 100 1.0E-oe 1 .0  350 30 70 25550 1.35E-08 NA ND 
Nickel 3.83E+01 100 1 .0E-oe 1.0 350 30 70 255,0 2 25E-05 NA ND 
Potassium 1.47E+03 100 1. 0E-08 1.0 350 30 70 25550 8.83E-04 NA NO 
Selenium 4.40E-01 100 1.0E-06 1.0 350 30 70 25550 2.58E-07 NA ND 
Sliver 1.eoe+oo 100 1.0E-08 1 .0 350 30 70 25550 1.08E-08 NA ND 
Sodium 2.81E+02 100 1.0E-oe 1.0 350 30 70 25550 1 85E-04 NA ND 
Thallium 4.20E-01 100 1.0E - 06  1.0 350 30 70 25550 2 '47E-07 NA ND 
Van.dlum 3.38E+01 100 1.0E-06 1.0 350 30 70 25550 1.98E-05 NA ND 
Zinc 9.10E+01 100 1.0E-06 1.0 350 30 70 25550 5.3'4E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 1 .4 tE-05 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - SITE MAXIMUM 

cs IR CF A EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) tfAZI\RD 

Aluminum 1 .82E+04 1 00  t.OE-06 1.0 350 30 70 10950 2.49E-02 f.OOE+00 2.49E-02 
Antimony 1 .24E+01 1 00  1.0E-06 1.0 350 30 70 10950 1 .70E-05 4.00E-04 4.25E -02 
Arsenic 9.50E+00 100 1 .0E-06 1.0 350 30 70 10950 1.30E-05 3. 00E-04 4.34E-02 
B111lum 1.15E+02 100 1.0E-06 1.0 350 30 70 10950 1.58E-04 7.00E-02 2.25E-03 
Beryllium 1.60E+00 1 00  1.0E-06 1.0 350 30 70 10950 2.19E -08 5.00E-03 4.38E-04 
Cadmium 1 .32E+01 100 1.0E-06 1.0 350 30 70 10950 1 .81E-05 5.00E-04 3.62E-02 
Calcium 1 .83E+05 100 1.0E-06 1.0 350 30 70 10950 2.23E-01 NA ND 
Chromium 1 .94E+01 100 1.0E-08 1.0 350 30 70 10950 2.86E-05 5.00E-03 5.32E-03 
Cobalt 1.12E+01 100 1 .0E-06 1 .0 350 30 70 10950 1.53E-05 NA ND 
Copper 1.97E+03 100 1 .0E-06 1.0 350 30 70 10950 2.70E-03 4.00E-02 6.75E-02 
Cyanide (total) 2.16E+01 100 1 .0E-06 1.0 350 30 70 10950 2.96E-05 2.00E-02 1 .48E-03 
Iron 2.30E+04 100 1.0E-06 1.0 350 30 70 10950 3.15E-02 NA ND 
Lead 5.29E+01 100 1 .0E-06 1.0 350 30 70 10950 7.25E-05 NA ND 
Magnnlum 5.99E+04 1 00  1.0E-06 1 . 0  •. 350 30 70 10950 8.21E-02 NA ND 
Manganese 1.00E+03 100 1.0E-06 1.0 350 30 70 10950 1.37E-03 1.40E-01 9.78E-03 
Mercury 2.30E+00 100 1.0E-06 1.0 350 30 70 10950 3.15E-06 3.00E-04 I .0SE-02 
Nickel 3.83E+01 100 f. 0E-06 1.0 350 30 70 10950 5.25E-05 2.00E-02 2.62E-03 
Potassium 1.47E+03 1 00  f.0E-06 1.0 350 30 70 10950 2.01E-03 NA ND 
Selenlum 4.40E-01 100 1.0E-06 1.0 350 30 70 10950 8.03E-07 5.00E-03 f.21E-04 
Silver 1.80E+O0 100 1.0E-06 1 .0 350 30 70 10950 2.47E-06 5.00E-03 4.93E-04 

Sodium 2.81E+02 100 1.0E-06 1.0 350 30 70 1 0950 3.85E-04 NA ND 
Thallium 4.20E-01 100 1.0E-06 1.0 350 30 70 10950 5.75E-07 8.00E -05 7.19E-03 
Vanadium 3.38E+01 100 1.0E-06 1.0 350 30 70 10950 4.83E-05 7.00E-03 6.61E -03 
Zinc 9.10E+01 100 1.0E-06 1.0 350 30 70 10950 1.25E-04 3.00E-01 4.16E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 2.82E-0 1  



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTmE ADULT RESIDENTIAL RISK - SITE MAXI MUM 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I RISK 
Aluminum l.82E+04 1 .0E-06 5800 1.00 0.001 350 30 70 25550 6 20€-04 NA NO 

Antimony 1.24E+0I 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.22E-07 NA NO 

Anenlc 9.!50E+00 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.23E- 07 l.89E-+00 6. 11E-07 
Barium 1.H5Et02 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.92E-08 NA ND 

Beryllium 1.60E+00 1 .0E-08 5800 t.00 0.001 350 30 70 25550 5.45E-08 4.30E+01 2.34E-08 
Cadmium 1.32E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.49E-07 NA ND 

Calcium U13E+05 1.0E-08 5800 1.00 0.001 350 30 70 25550 5.55E-03 NA ND 

Chromium 1.94E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 881E-07 NA ND 

Cobalt 1.12E+01 1 .0E- 08 5800 1.00 0.001 350 30 70 25550 3.81E-07 NA ND 

Copper 1.97E+03 1.0E-08 5800 1. 00 0.001 350 30 70 25550 8.71E-05 NA ND 

Cyanide (lotal) 2.16E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 7.35E- 07 NA ND 

Iron 2.30E+04 1.0E-08 5800 1.00 0.001 350 30 70 25550 7.83E-04 NA ND 

L .. d 5.29E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.SOE-08 NA ND 

Megneslum 5.99E♦04 1.0E-08 5800 1.00 0.001 350 30 70 25550 2.04E-03 NA ND 

MangMete 1.o0E+03 1.0E-08 5800 1.00 0.001 350 30 70 25550 3.41E-05 NA ND 

Mercuiy 2.30E♦00 1.0E-08 5800 1.00 0.001 350 30 70 25550 7.83E-08 NA ND 

Nickel 3.83E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.30E-08 NA ND 

Potu1lum 1.47E♦03 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.01E-05 NA ND 

Selenium 4.40E-01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.50E-08 NA ND 

Sliver 1.IIOE+00 1.0E-08 5800 1.00 0.001 350 30 70 25550 8.t3E-08 NA ND 

Sodium 2.81E+02 1.0E-08 5800 1.00 0.001 350 30 10 25550 9.57E-08 NA NO 

Thalllum 4.20E-01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.43E-08 NA ND 

Vanadium 3.38E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1 .15E-08 NA ND 

Zinc 9.10E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 3.IOE -08 NA ND 

NA/ND - Not available / Not determined TOTAL RISK 2.95E-08 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADlA.T RESIDENTIAL HAZARD - SHE MAXIMUM 

cs CF SA AF ABS EF ED BW AT INTAKE RID 
AHAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) IIAZAAD 

Aluminum 1.82E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.45E-03 2 OOE-01 7 23E--03 
Antimony 1.24E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.85E-07 2 ◄OE-04 4.1 1E -03 
ArHnle 9.50E+OO 1.0E-06 5800 1.00 0.001 350 30 70 10950 7.55E-07 2 85E -04 2.65E -03 
Barium 1 .1SE+D2 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.14E-08 3.50E-03 2.61E-03 
Berylllum 1.80E+OO 1 .0E-06 5800 1.00 0.001 350 30 70 10950 1.27E-o7 5.00E-04 2 54E-04 
Cadmium 1.32E+01 1.0E- 08  5800 1.00 0.001 350 30 70 10950 1 .0SE-06 3.50E-05 3.00E-02 
Calcium U13E+o5 1.oe-oe 5800 1.00 0.001 350 30 70 10950 1.30E-02 NA ND 
Chromium 1.94E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 1.54E-08 2.SOE-03 6.17E-04 
Cobalt 1.12E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 8.90E-07 NA ND 
Copper 1.97E+03 1 .0E-08 5800 1.00 0.001 350 30 70 10950 1.57E-04 3.96E-02 3.95E-03 
Cyanide (total) 2.18E+01 1.oe-oe 5800 1.00 0.001 350 30 70 10950 t.72E-08 l.40E-02 1.23E-04 
Iron 2.30E+04 1.0E-08 5800 1.00 0.001 350 30 70 10950 1 .83E-03 NA ND 
Lead 5.29E+01 1.0E-06 5800 1 .00 0.001 350 30 70 10950 4.20E-08 NA ND 
Ma;nnlum 5.99E+04 1.0E-08 5800 1.00 0.001 350 30 70 10950 4.78E-03 NA NO 
Manganese 1.00E+03 1.0E-08 5800 1.00 0.001 350 30 70 10950 7.95E- 05 5. 80E- 03 1 .42E-02 
Mercury 2 30E+OO 1.0E-08 5800 1 .00 0.001 350 30 70 10950 1 .83E-07 4.50E -05 4. 06E -03 
Nickel 3.83E+01 tOE- 08  5800 1.00 0.001 350 30 70 10950 3.04E-08 2.00E-03 1.52E-03 
Potassium 1.47E+03 1.0E-06 5800 1 . 00  0.001 350 30 70 10950 1.17E-04 NA ND 
Selenium 4.40E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.50E-08 ◄ 85E-03 7 21E-08 
Sliver 1 .aoe+oo 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.43E-07 5.00E-04 2 86E-04 
Sodium 2.81E+02 1.oe-oe 5800 1.00 0.001 350 30 70 10950 2.23E-05 NA ND 
Thalllum ◄.20E-01 1.0E-08 5800 1.00 0.001 350 30 70 10950 3.34E-08 8. 00E-06 4. 17E-03 
Vanadium 3.38E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 2.89E-06 7.00E-05 3 84E-02 
Zinc IUOE+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 7.23E-08 9.00E-02 8 03E -05 

NA/NO - Not evall■ble / Not determined TOTAL HAZARD 1 . 14E- 0 1  



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - SITE MAXIMUM 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -I RISK 
Aluminum l.28E-04 083 24 350 30 70 25550 f.SOE-05 NA ND 
Antimony 8.74E-08 0.83 24 350 30 70 25550 1 .02E-08 NA ND 
Ar11nlc IU9E-08 0.83 24 350 30 70 25550 7.83E-09 5.00Ei0I 3.91E -07 
Barium 8.IOE-07 0.83 24 350 30 10 25550 9.47E-08 NA ND 
B41fY111um f.13E-08 0.83 24 350 30 70 25550 1.32E-09 8.40E+00 1-11E-08 
Cadmium 9.30E-08 0.83 24 350 30 70 25550 1.09E-08 6.10E+00 6.63E-08 
Calcium 1.15E-03 0.83 24 350 30 70 25550 1.34E-04 NA ND 
Chromium 1.37E-07 0.83 24 350 30 70 25550 1-60E-08 4 20E+0I 6.71E-07 
Cobalt 7.89E-08 0.83 24 350 30 70 25550 9.23E-09 NA ND 
Copper 1.39E-05 0.83 24 350 30 70 25550 1.82E-08 NA ND 
Cyanide (total) 1.52E-07 0.83 24 350 30 70 25550 1.78E-08 NA ND 
Iron 1 .82E-04 0.83 24 350 30 10 25550 1.89E-05 NA ND 
LNd 3.73E-07 0.83 24 350 30 70 25550 4.38E-08 NA ND 
Magnesium 4.22E-04 0.83 24 350 30 70 25550 4.94E-05 NA ND 
Manganese 7.05E- 08 0.83 24 350 30 70 25550 8.24E-07 NA NO 

Men:ury Ul2E-08 0.83 24 350 30 70 25550 1 .89E-09 NA ND 
Nickel 2.70E-07 0.83 24 350 30 70 25550 3.18E-08 8.40E-01 2.85E-08 
PotaHlum t.04E-05 0.83 24 350 30 70 25550 1.21E-08 NA ND 
Selenium 3.IOE-09 0.83 24 350 30 70 25550 3.83E-10 NA ND 
Silver 1.27E-08 0.83 24 350 30 70 25550 1.48E-09 NA ND 
Sodium 1.98E-08 0.83 24 350 30 70 25550 2.32E-07 NA ND 
Thallium 2.98E-09 0.83 24 350 30 70 25550 3.46E-10 NA NO 
Vanadium 2.38E-07 0.83 24 350 30 70 25550 2.78E-08 NA ND 
Zlnc 8.41E-07 0.83 24 350 30 70 25550 7.50E-08NA NO 

NA/ND - Not available/ Not determined TOTAL RISK 1 . 17E-08 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTU\E ADlLT RESIDENTIAL LONG TERM HAZARD - SITE MAXIMUM 

CA IA ET EF ED BW AT INTAKE RID 
ANAL YTE (MG/MS) (MS/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1 .28E-04 0.83 24 350 30 70 10950 3.50E-05 NA ND 
Antimony 8.74E-08 0.83 24 350 30 70 10950 2.38E-08 NA NO 
Arsenic 8 69E-08 0.83 24 350 30 70 10950 1 .83E-08 NA ND 
Barium 8.10E-07 0.83 24 350 30 70 10950 2.21E-07 1.00E-04 2.21E-03 
BerylHum 1.13E-08 0.83 24 350 30 70 10950 3.08E-09 NA ND 
Cadmium 9.30E-08 0.83 24 350 30 70 10950 2.54E-08 NA NO 
Calclum 1 . 15E-03 0.83 24 350 30 70 10950 3.13E-04 NA ND 
Chromium 1.37E-07 0.83 24 350 30 70 10950 3.73E··08 NA ND 
Cobalt 7.89E-08 0.83 24 350 30 70 10950 2.15E-08 NA ND 
Copper 1.39E-05 0.83 24 350 30 70 10950 3.79E-08 NA ND 
Cyanide (total) 1.52E-07 0.83 24 350 30 70 10950 4.15E-08 NA ND 
Iron 1.82E-04 0.83 24 350 30 70 10950 4.42E-05 NA NO 
LMd 3.73E-07 0.83 24 350 30 70 10950 1.02E-07 NA ND 
MagnNlum 4.22E-04 0.83 24 350 30 70 10950 1.1�-04 NA NO 
Manganne 7.05E-08 0.83 24 350 30 70 10950 1 .92E-08 1.00E-04 1.92E-02 
Mercury 1.82E-08 0.83 24 350 30 70 10950 4.42E-09 8.80E-05 5.14E-05 
Nlckel 2.70E-07 0.83 24 350 30 70 10950 7.38E-08 NA ND 
Potaa,lum 1.04E-05 0.83 24 350 30 70 10950 2.83E-08 NA ND 
Selenium 3.10E-09 0.83 24 350 30 70 10950 8.48E - 1 0 NA ND 
Sliver 1.27E-08 0.83 24 350 30 70 10950 3,48E-09 NA ND 
Sodium U8E-oe 0.83 24 350 30 70 10950 5.40E-07 NA ND 
Thdlum 2.98E-09 0.83 24 350 30 70 10950 8.07E-10 NA ND 

Vanadium 2.38E-07 0.83 24 350 30 70 10950 8.50E-08 NA NO 

Zinc 8.41E-07 0.83 24 350 30 70 10950 1.75E-07 NA ND 

NA/ND - Not avallable/ Not determined TOTAL HAZARD 2.t5E-D2 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - SITE MAXIMUM 

cs IR CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/l<G) (MG/DAY) (l<G/MG) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/l<G/OA Y) - 1  RISI< 
Aluminum 1 82E+04 200 1.0E-06 1.0 350 8 15 25550 1 99E-02 NA ND 
Antimony 1.24E+01 200 1.0E-06 1.0 350 8 15 25550 1 36E-05 NA ND 
Arsenic 9.50E+OO 200 1.0E-06 1 .0 3:50 6 15 25550 1.0◄E-05 1 .80E+OO 1.87E-05 
Barium 1 . 15E+02 200 1 .0E-08 1.0 350 8 15 25550 1.26E-04 NA ND 
Beryllium 1.llOE+OO 200 1.0E-06 1.0 350 6 15 25550 1.75€-08 4.30E+OO 7.54E-08 
Cadmium 1.32E+01 200 1.0E-06 1.0 350 6 15 25550 1 .45E-05 NA ND 
Cllk:lum 1.83E+05 200 1 .0E-06 1.0 350 8 15 25550 1.79E-01 NA ND 
Chromium 1.114E+01 200 1.0E-06 1.0 350 8 15 25550 2.13E-05NA ND 
Cobalt l.12E+01 200 1.0E-06 1.0 350 6 15 25550 1 .23E-05 NA ND 
Copper 1.117E+03 200 1.0E-06 1 .0 350 8 15 25550 2.18E-03NA ND 
Cyanide (tot.I) 2.18E+01 200 I.OE-Oil 1.0 350 8 15 25550 2.37E-05 NA ND 
Iron 2.30E+04 200 1.0E-06 1.0 350 8 15 25550 2.52E-02 NA ND 
Lead 5.29E+01 200 1.0E-06 1.0 350 6 15 25550 5.80E-05 NA ND 
Magnesium 5.99E+04 200 1.0E-06 1.0 • 350 6 15 25550 8.58E-02 NA ND 
Ma119anese 1.00E+03 200 1.0E-06 1.0 350 8 15 25!550 1 . 10E-03 NA NO 
Mercury 2.30E+OO 200 1.0E-06 1.0 350 6 1!5 25!550 2.!52E-06NA ND 
Nickel 3.83E+01 200 1.0E-06 1.0 350 8 15 25550 4.20E-05 NA ND 
Potu1lum 1.47E+o3 200 1.0E-06 1.0 350 8 15 25550 1.81E-03 NA ND 
Selenium 4.40E-01 200 1.0E-06 1.0 350 8 15 25550 4.82E-07 NA ND 
Sliver uoe+oo 200 1.0E-06 1.0 350 8 15 25550 1.97E-08 NA ND 
Sodium 2.81E+02 200 1.0E-06 1.0 350 8 15 25550 3.08E-04 NA ND 
Thalllum 4.20E-01 200 1.0E-06 1 .0 350 8 15 25550 4.60E-07 NA ND 
Vanadium 3.38E+01 200 1.0E-06 1.0 350 6 1 5  25550 3.70E-05NA ND 
Zinc 9.10E+01 200 1.0E-06 1.0 350 8 15 2!5550 9.97E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 2.83E-05 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - SITE M'-XIMUM 

cs IR CF Fl EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.82E+04 200 1 OE-()('l 1.0 350 8 15 2190 2. 33E-01 NA ND 
Antimony 1.24E+01 200 1.0E-08 1.0 350 8 15 2190 1.59E-04 4.00E-04 3 98E-01 
Arsenic 9.!50E+OO 200 1.0E-08 1.0 3!50 8 15 21110 1.21E-04 3.00E-04 4.05E-01 
Barium 1.15E+02 200 1.0E-08 1.0 3!50 8 15 2190 1.47E-03 7.00E- 02 2. 10E· 02 
Beryllium 1.eoe+oo 200 1 .0E-08 1.0 350 8 15 2190 2.05E-05 5.00E-03 4 09E-o3 
Cadmium 1.32E+01 200 1 .0E-08 1 .0 3!50 8 H5 2190 1.89E-04 NA ND 
Calcium 1.S3E+05 200 1.oe-oe 1.0 350 8 15 2190 2.08E+OO NA ND 
Chromium 1.94E+01 200 1.0E-08 1.0 350 8 15 2190 2.48E- 04 2 00€-02 1.24E 02 
Cobalt 1.12E+01 200 1.0E-08 1.0 350 8 15 2190 1.43E-04 NA ND 

Copper 1.97E+03 200 1.0E-08 1.0 350 8 15 2190 2.52E-02 NA ND 
Cyanide (total) 2.18E+01 200 1.0E-08 1.0 350 8 15 2190 2.78E-04 2.00E-02 1.38E-02 
Iron 2.30E+04 200 1 .0E-08 1.0 350 8 1!5 2190 2.94E-01 NA ND 
Lead 5.29E+01 200 1.0E-oe 1.0 350 8 15 2190 8.78E-04 NA ND 
Magnesium 5.99E+04 200 ,.oe-oe 1.0 350 8 1!5  2190 7.88E-01 NA ND 
Manganese 1 .00E+03 200 I.OE-08 1.0 350 8 15 2190 1.28E-02 1.40E-01 9. 13E-02 
Mercury 2.30E+oo 200 1.0E-08 1.0 350 8 15 2190 2.94E-05 3.00E-04 9.BOE-02 
Nickel 3.83E+01 200 1.oe-oe 1.0 350 8 15 2190 4.90E-04 2.00E-02 2.45E 02 
Potu,lum 1 .47E+03 200 1.0E-08 1.0 350 8 H5  2190 1.88E-02 NA ND 
Selenium 4.40E-01 200 1 .0E-08 1.0 350 8 15 2190 5.83E-08 5.00E-03 t.13E- 03 
Silver 1.80E+OO 200 1.0E-08 1.0 350 8 15 2190 2.30E-05 5.00E-03 4.60E-03 
Sodium 2.81E+02 200 1.0E-08 1.0 3!50 8 HI  2190 3.59E-03 NA ND 
Thallium 4.20E-01 200 1.0E-08 1.0 3!50 6 15 2190 5.37E-08 8.00E-04 6 71E-03 
Vanadium 3.38E+01 200 1 OE-06 1.0 350 6 1 5  2190 4.32.E-04 7.00E-03 8 17E-02 
Zinc 9.10E+01 200 1.0E-08 1.0 350 6 15 2190 1.18E- 03 3.00E-01 3.88E-03 

NA/ND - Not available/ Not determined TOTAL HAZARD 1.14E+oo 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHtt.D RESIDENTIAL RISK - SHE MAXIMUM 

cs CF SA AF ABS EF ED ew AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNfnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -f RISK 

Aluminum l.82E+04 1.0E-06 2010 1.00 0.001 350 8 15  25550 2.00E-04 NA ND 

Antimony 1 .24E+01 1.0E-oe 2010 1.00 0.00f 350 8 15 25550 1.37E-07 NA ND 

A,wenlc 9.SOE+OO 1 .0E-08 2010 1.00 0,001 350 8 15 25550 1.0SE-07 l.89E+OO 1.98E-07 

Barium 1.15£+02 1.0E-06 2010 1.00 0.001 350 8 15 25550 1.27E-08 NA ND 

Beryllium uoe+oo 1.0E-08 2010 1.00 0.001 350 e 1!5 2!5550 l.78E-08 4.30E t 01 7. 5BE-07 

Cadmium 1 .32£+01 1.0E-08 2010 1.00 0.001 350 e 15  2!5!550 1.45E-07 NA ND 

Calcium U3E+05 1.0E-oe 2010 1 .00 O.OOf 350 e H5 25550 1 .80E-03 NA ND 

Chromium 1.94E+01 1.0E-08 2010 1.00 0.001 350 8 15 25550 2.14E-07 NA ND 

Cobalt 1.12E+01 1.0E-08 2010 1.00 0.001 350 8 15  25550 1.23E-07 NA ND 

Copper 1.97E+03 1.0E-08 2010 1.00 0.001 350 8 15 25550 2.17E-05 NA ND 

Cyanide (total) 2.1SE+01 1.0E-08 2010 1.00 0.001 350 8 15 25550 2.3BE-07 NA ND 

Iron 2.30E+04 1.0E- 06  2010 1.00 0.001 350 8 15 25550 2.53E-04 NA ND 

Lud 5.29E+01 1.oe-oe 2010 1.00 0.001 350 8 15 25550 5.B3E-07 NA ND 

MligMSlum 5.99E+04 1.0E-08 2010 1.00 0.001 350 8 15  25550 8.80E-04 NA ND 

Manganese 1.00E+03 1.oe-oe 2010 1.00 0.001 350 B 15 25550 1.10E-05 NA ND 

Mercury 2.30E+OO 1.0E-08 2010 1.00 0.001 350 8 15  25550 2.53E-08 NA ND 

Nickel 3.83E+01 1.0E-08 2010 1.00 0.001 350 e 15 25550 4.22E-07 NA ND 

Potualum 1.47E+03 1.0E-08 2010 1.00 0.001 350 8 15  25550 1.82E-05 NA NO 

Selenium 4.40E-01 1.0E-08 2010 1 .00 0.001 350 8 15 25550 4.85E-09 NA ND 

Swer 1.80E+OO 1.0E-08 2010 1.00 0.001 350 8 15 25550 1.98E-OB NA ND 

Sodium 2.81E+02 1 .0E-08 2010 1.00 0.001 350 e 15 25550 3.09E-08 NA ND 

Thallium 4.20E-01 1.0E-08 2010 1.00 0.001 350 8 15  25550 4.83E-09 NA ND 

Vanadium 3.3SE+01 1.PE-08 2010 1.00 0.001 350 8 15 25550 3.72E-07 NA ND 

Zinc 9.10E+01 1.0E-08 2010 1.00 0.001 350 8 15 25550 1.00E-08 NA NO i 

TOTAL RISK D.55E·-07 

NA/ND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - SITE MAXIMUM 

cs CF SA AF ABS EF ED ew AT IHTAKE Rto 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1 .82E+04 1.0E-08 2010 1.00 0.001 350 8 15  2190 2.34E-03 NA ND 
Antimony 1.24E+01 1.0E-08 2010 1. 00 0.001 3!50 8 15 2190 l.59E-06 2 40E- 04 6 64E- 03 
Arsenic 9.50E+00 t.OE-06 2010 1.00 0.001 350 6 1 5  2190 t.22E-08 2 85E-04 4.28E-03 
Barium 1.15E+02 1.0E-08 2010 1.00 0.001 350 6 15 2190 1.48E-05 3.50E-03 4.22E-03 
Beryllium U0E+00 1.0E-06 2010 1.00 0.001 350 8 15 2190 2.06E-07 5.00E-04 4.1 lE--04 
Cadmium 1.32E+01 1.0E-08 2010 1.00 0.001 350 8 15 2190 1 .70E-06 NA ND 
Cllclum 1.83E+05 1.0E-08 2010 1.00 0.001 350 6 15 2190 2.09E-02 NA ND 
Chromium 1.94E +01 1.0E-06 2010 1.00 0.001 3!50 8 15 2190 2.49E-08 1 OOE-02 2 49E- 04 
Cobalt 1.12E+01 t.OE-oe 2010 1.00 0.001 350 8 15 2190 1 .44E-08 NA ND 
Copper 1.97E+03 1.0E-08 2010 1.00 0.001 350 8 15 2190 2.53E-04 NA ND 
Cyanide (total) 2.18E+01 1.0E-06 2010 1.00 0.001 350 8 15 2190 2.78E-08 1 .40E-02 1.98E-04 
Iron 2.30E+04 1.oe-oe 2010 1.00 0.001 350 6 15 2190 2.lleE-03 NA ND 
Lead 5.29E+01 1.0E-08 2010 1.00 0.001 3!50 6 15 2190 6.80E-06 NA ND 
Magnnlum 5.99E+04 1.0E-06 2010 1.00 0.001 350 6 15 2190 7.70E-03 NA ND 
ManganeH 1.00E+03 1.0E-08 2010 1.00 0.001 350 8 1 5  2190 1.28E-04 5.80E-03 2.29E- 02 
Mercury 2.30E+00 1.0E-08 2010 1.00 0.001 350 8 15 2190 2.9eE-07 4.SOE-05 8.!57E- 03 
Nickel 3.83E+01 1.0E-08 2010 1 .00 0.001 3!50 8 15 2190 4.92E-08 2.00E-03 2 46E-03 
Powalum 1.47E+03 1.0E-08 2010 1.00 0.001 350 8 15 2190 1 89E-04 NA ND 
Selenium 4.40E-01 1.0E-08 2010 1.00 0.001 350 8 15  2190 5.85E-08 4.85E-03 1 17E-05 
Sliver 1.80E+00 1.oe-oe 2010 1.00 0.001 350 8 15 2190 2.31E-07 5.00E-04 4 83E-04 
Sodium 2.81E+02 1.0E-08 2010 1.00 0.001 350 8 1 !5 2190 3.81E- 05 NA ND 
Thdlum 4.20E-01 1 .0E-08 2010 1.00 0.001 350 8 15  2190 5.40E-08 8.00E-05 6.75E-04 
Vanadium 3.38E+01 1.0E-08 2010 1.00 0.001 350 8 15  2190 4.34E-08 7.00E-05 8.20E-02 
Zinc 9.10E+01 1.0E-08 2010 1.00 0.001 350 8 15 2190 1.17E-05 9.00E-02 1 .30E-04 

NA/ND - Not available / Not determined TOTAL HAZARD 1.IIE-01 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILO RESIDENTIAL SIIORT 1 ERM RISK - SITE MAXIMUM 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (�/DAY) (OAYl"R) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/OAY)- 1 RISK 
Aluminum f.28E-04 0.83 24 350 8 15 25550 1 .40E-05 NA NO 
Antimony 8.74E-08 0.83 24 350 8 15 25550 9.54E-09 NA NO 
AfHnlc 8.89E- 08 0.83 24 350 8 15 25550 7.31 E-09 5.00E+01 3.fl5E-07 
Barium 8.10E-07 0.83 24 350 8 15 25550 8.84E-08 NA ND 
BeryHlum 1.13E-08 0.83 24 350 8 15 25550 1.23E-09 8.40E+OO 1 03E-08 
Cadmium 9.30E-08 0.83 24 350 8 f5 25550 1.02E-08 s.10E+oo 8. 19E-08 
C.:lum 1.15E-03 0.83 24 350 8 15 25550 1.25E-04 NA ND 
Chromium 1.37E-07 0.83 24 350 8 15 25550 1.49E-08 4.20E+01 8.27E-07 
Cobalt 7.89E-08 0.83 24 350 8 15 25550 8.81E-09 NA NO 
Copper 1.39E-05 0.83 24 350 8 15 25550 1.51E-08 NA NO 
Cyanide (lotal) 1.52E-07 0.83 24 350 8 15 25550 1.68E-08 NA ND 
Iron 1.82E-04 0.83 24 350 8 15 25550 1 .77E-05 NA NO 
LNd 3.73E-07 0.83 24 350 8 15 2.5550 4.07E-08 NA ND 
Magnesium 4.22E-04 0.83 24 350 8 15 25550 4.81E-05 NA ND 
Manganese 7.0SE-08 0.83 24 350 8 15 25550 7.89E-07 NA NO 
Mercury 1.82E-08 0.83 24 350 e 15 25550 1.77E-09 NA ND 
Nlckel 2.70E-07 0.83 24 350 e 15 25550 2.95E-08 8.40E-01 2.47E-08 
Potaulum 1.04E-05 0.83 24 350 8 15 25550 1. 13E-08 NA ND 
Selenium 3. 10E-09 0.83 24 350 8 15 25550 3.38E-10 NA NO 
Sliver 1.27E-08 0.83 24 350 e 15 25550 1.38E-09 NA ND 
Sodium 1.98E-08 0.83 24 350 8 15 25550 2.18E-07 NA ND 
Thallium 2.98E-09 0.83 24 350 8 15 25550 3.23E-10 NA ND 
Vanadium 2.38E-07 0.83 24 350 Cl 15 25550 2.80E-08 NA ND 
Zinc 8.41E-07 0 83 24 350 8 15 25550 7.00E-08 NA ND 

TOTAL RISK 1 .09E-OCI 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE ADU.. T RESIDENTIAL SHORT TERM IIAZARO - SITE MAXIMUM 

CA IA ET EF ED BW AT INTAKE RIO 
ANALYTE (MG/M3) (M3/HR) (�/DAY) (DAV/YR) (YR) (KG) (DAVS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.28E-04 0.83 24 350 8 15 2190 1.83E-04 NA ND 
Antimony 8.74E-08 0.83 24 350 8 1 !5 2190 1.1 1E-07 NA ND 
Arsenic 8.69E-08 0.83 24 3!50 8 15 2190 8.52E-08 NA ND 
Barium 8.10E-07 0.83 24 350 8 15 21110 1 .03E-08 1 .00E-03 1 .03E-03 
Berylllum 1 . 13E-08 0.83 24 3!50 8 15 2190 1 .44E-08 NA ND 
Cadmium 9.30E-08 0.83 24 350 8 15 2190 1.18E-07 NA ND 
Calcium 1.15£-03 0.83 24 350 8 15 2190 1 .48E-03 NA NO 
Chromium 1.37E-07 0,83 24 3!50 8 15 2190 1.74E-07 NA ND 
Cob.it 7.89E-08 0.83 24 3!50 8 15 2190 t.OOE-07 NA ND 
Copper 1.39E-0!5 0.83 24 3!50 8 15 2190 1.77E-05 NA ND 
Cyanide (total) 1.52E-07 0.83 24 350 8 15 2190 1.94E-07 NA ND 
Iron 1.82E-04 0.83 24 350 8 15 2190 2.00E-04 NA ND 
LHd 3.73E-07 0.83 24 350 15 2190 4.75E-07 NA NO 
Magn•lum 4.22E-04 0 83 24 3!50 15 2190 5.37E-04 NA ND 
Manganese 7.05E-08 0.83 24 350 15 2190 8.97E-08 1.00E-04 8.97E-02 
Mercury 1.82E-08 0.83 24 350 1S 2190 2.06E-08 8.80E-05 2.40E-04 
Nickel 2.70E-07 0.83 24 350 15 2190 3.44E-07 NA ND 
Pow,lum 1.04E-05 0.83 24 350 15 2190 1.32E-0!5 NA ND 
Selenlum 3.10E-09 0.83 24 350 15 2190 3.95E-09 NA ND 
Sliver 1.27E-08 0.83 24 350 15 2190 1.81E- 08 NA ND 
Sodium UIIE-08 0.83 24 350 15 2190 2.52E-08 NA ND 
Th&Nlum 2.98E-09 0.83 24 350 15 2190 3.77E-09 NA NO 
Vanadium 2.38E-07 0.83 24 350 15 2190 3.03E-07 NA ND 
Zinc 8.41E-07 0.83 24 350 15 2190 8.18E-07 NA ND 

NA/NO - Not available/ Not determined TOTAL HAZARD 9.IOE-02 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - 115" Ua.. 

cs IR CF Fl EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) ·· 1 RISK 
Aluminum 8 17E+03 100 1.0E-06 1.0 350 30 70 25550 3 62E-03 NA ND 

Antimony 6.69E+00 100 1.<lE-06 1.0 350 30 70 25550 3.93E-06 NA ND 

ArHnlC 5.72E+00 100 1.0E-06 1.0 350 30 70 25550 3.36E-oe I.SOE �00 6.04E- 06 
Barium 4.54E+01 100 1.0E-06 1.0 350 30 70 25550 2 see-05 NA ND 

BeryNium 1.31E+oo 100 1 .0E-06 1.0 350 30 70 25550 7.69E-07 4.30E+O0 3.31E-06 
Cadmium 8.73E-01 100 UlE-06 1.0 350 30 70 25550 5.13E-07 NA ND 

Calcium 2.75E+05 100 1.0E-06 1.0 350 30 70 25550 1.61E-01 NA ND 

Chromium 1.71E+01 100 1.0E-06 1.0 350 30 70 25550 1.00E-05 NA ND 

Cobalt s.43E+oo 100 1 .0E-06 1.0 350 30 70 25550 3.19E-08 NA ND 

Copper 1.38E+02 100 1.0E-06 1.0 350 30 70 25550 8.12E-05 NA NO 

Cyanide (total) 3.531:+00 100 1.0E-06 1 . 0  350 30 70 25550 2.07E-06 NA ND 

Iron 1.05E+04 100 1 .0E-06 1.0 350 30 70 25550 8.15E-03 NA NO 

Lead 1.SOE+01 100 1.0E-06 1.0 350 30 70 25550 8.83E-08 NA NO 
Magnnlum 4.38E+04 100 1.0E-06 1.0 350 30 70 25550 2.SJE-02 NA ND 

Manganese 4.551:+02 100 1.0E-06 1.0 350 30 70 25550 2.157E-04 NA NO 
Mercuiy 1.19E-01 100 1 .0E-06 1.0 350 30 70 25550 8.117E-08 NA NO 
Nickel 1.42E+01 100 1.0E-06 1.0 350 30 70 25550 8.38E-08 NA ND 

Potassium 7.83E+02 100 1.0E-06 1.0 350 30 70 25550 4.48E-04 NA NO 

Selenium 2.78E- 01 100 1.0E-oe 1.0 350 30 70 25550 1.82E-07 NA NO 

Sliver 1.08E+00 100 1.0E- 06 1.0 350 30 70 25550 8.33E-07 NA ND 

Sodium 1.43E+02 100 1.0E-06 1.0 350 30 70 25550 8.40E-05 NA ND 

Thallium 2.85E-01 100 1.0E-08 1.0 350 30 70 25550 1.87E-07 NA ND 

Vanadium 1 .48E+01 100 1.0E-06 1.0 350 30 70 25550 8.59E-08 NA ND 

Zinc 4.53E+01 100 1.0E-08 1.0 350 30 70 25550 2.88E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 1.S5E-08 



ING�ON OF CHEMICALS IN SOIL - HYPOTHETICAL FUTUIE ADl.\. T RESIDEn. HAZARD - 95,i, UCL 

cs IR CF Fl EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZAnD 
Aluminum 8.17E+03 100 1 .0E-08 1. 0  350 30 70 10950 8.45E-03 1. 00E+ 00 8 45E 03 
Antimony 8.89E+00 100 1.0E-08 1.0 350 30 70 10950 9.111E-08 4.00E-04 2.29E--02 
Ar1enlc 5.72E+00 100 1 .0E-08 1 .0 350 30 70 10950 7 83E-08 3 OOE-04 2 81E 02 

Barium 4.54E+01 100 1.oe-oe 1.0 350 30 70 10950 8.2tE-05 7.00E-02 8 88E-04 
Beryllum 1.3tE+oo 100 1.oe-oe 1.0 350 30 70 10950 l.79E-08 5.00E-03 3 59E-04 
Cadmium 8.73E-01 100 1 .0E-oe 1.0 350 30 70 10950 1.20E-08 5.00E-04 2.39E-03 

Calcium 2.75E+05 1 00  1.0E-oe 1.0 3!!0 30 70 10950 3.78E-0t NA NO 
Chromium 1.71E+01 100 1.0E-oe 1.0 350 30 70 10950 2.34E-05 5.00E-03 4.87E-03 
Cobalt 5.43E+00 100 1.0E-oe 1.0 350 30 70 10950 7.44E-08 NA ND 
Copper 1.38E+02 100 1.0E-oe 1.0 350 30 70 10950 1 .90E-04 4.00E-02 4.74E-03 
Cyanide (total) 3.53E+00 100 1.0E-08 1.0 350 30 70 10950 4.84E-08 2.00E-02 2.42E-04 
Iron l.05E+04 100 1.0E-08 1.0 350 30 70 10950 1.43E-02 NA ND 
Lead 1.50E+01 100 1.0E-08 1.0 350 30 70 10950 208E-05 NA ND 

Magneelum 4.38E+04 100 1.0E-06 1.0 350 30 70 10950 6.00E-02 NA ND 

Manganese 4.55E+02 too 1.0E-08 1.0 350 30 70 10950 6.24E-04 1.40E-01 4.45E-03 

Mercury 1.19E-0t 100 1 .0E-06 1.0 350 30 70 10950 1.63E-07 3.00E-04 5 42E-04 

Nlckel 1.42E+01 100 1.0E-06 1.0 350 30 70 10950 1.95E-05 2.00E-02 9.75E-04 

Potu1lum 7.83E+02 100 1.0E-06 1.0 350 30 70 10950 1 .05E-03 NA ND 

Selenium 2.78E-01 100 1.0E-06 1.0 350 30 70 10950 3.78E-07 5.00E-03 7.55E-05 
Silver t.08E+00 100 1 . 0E-08 1.0 350 30 70 10950 1.48E-08 5.00E-03 2.95E-04 

Sodium 1.43E+02 100 1 .0E-06 1.0 350 30 70 10950 1.981:-04 NA ND 

Thallium 2.85E-01 100 1.0E-08 1.0 350 30 70 10950 3.90E-07 8 .00E-05 4.88E-03 

Vanadium 1.48E+OI 100 1.0E-08 1.0 350 30 70 10950 2.00E-05 7.00E-03 2.88E-03 

Zinc 4.53E+01 100 1.0E-06 1.0 350 30 70 10950 8.21E-05 3.00E -01 2 07E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 8.50E -02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTUtE AD�T RESIDENTIAL RISK - 95"- UCL 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I RISK 

Aluminum 8. 17E+03 1.oe-oe !5800 1.00 0.001 350 30 70 25550 2.10E-04 NA ND 

Antimony 8.89E+00 I.0E-08 5800 1.00 0.001 350 30 70 25550 2. 28E-07 NA ND 

Ar11nlc 5.72E+00 1.0E-08 5800 1.00 0.001 350 30 70 25550 l.95E-07 1 .89E-100 3 68E-07 

Barium 4.54E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.54E-08 NA ND 

B•rylllum 1 .31E+00 1.0E-08 5800 1.00 o.oot 350 30 70 25550 4.46E-08 4.30E -1 01 1 92E -06 

Cadmium 8.73E-01 1.0E-08 5800 1.00 0.001 350 30 70 25550 2.S17E-08 NA ND 

Calcium 2.75E+05 1.0E-08 5800 1.00 0.001 350 30 70 25550 9.35E-03 NA ND 

Chromium 1.71E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 5.81E-07 NA ND 

Cobalt 5.43E+00 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.85E-07 NA ND 

Copp« t.38E+02 1.0E-08 5800 1.00 0.001 350 30 70 25550 4.71E-08 NA ND 

Cyanld• (1otal) 3.!53E+00 1.0E-08 5800 1.00 0.001 350 30 70 25550 1.20E-07 NA ND 

Iron 1 .05E+04 1.0E-08 5800 1.00 0.001 350 30 70 25550 3.57E·-04 NA ND 

LNd 1.50E+01 1.0E-08 5800 1.00 o.oot 350 30 70 2.5550 5.12E- 07 NA ND 

Magnellum 4.38E+04 1 .0E-08 5800 1.00 0.001 350 30 70 25550 1.49E-03 NA ND 

Mangant1• 4.55E+02 1.0E-oe 5800 1.00 0.001 350 30 70 25550 1.55E-05 NA NO 

Mercury 1.19E-01 1.oe-oe !5800 1.00 0.001 350 30 70 25550 4.04E-0SI NA ND 

Nickel 1.42E+01 1.oe-oe 5800 1.00 0.001 350 30 70 25550 4.85E-07 NA ND 

Polu1lum 7.83E+02 1.0E-08 5800 1.00 0.001 350 30 70 25550 2.eC>E-05 NA NO 

Sei.nlum 2.78E-01 1.0E-08 5800 1.00 0.001 350 30 70 25550 9.39E-09 NA NO 

Sllvw 1.08E+00 1.0E-08 5800 1.00 0.001 350 30 70 25550 3.67E-08 NA ND 

Sodium 1 .43E+02 1.0E-08 5800 1.00 0.001 350 30 70 25550 4.87E-08 NA ND 

Thallium 2.85E-01 1.0E-08 5800 1.00 0.001 350 30 70 25550 9.70E-09 NA ND 

Vanadium 1 .48E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 4.96E-07 NA NO 

Zinc 4.53E+01 1 .0E-08 5800 1.00 0.001 350 30 70 25550 1.54E-06 NA ND 

NA/ND - Not avallabl• / Not determined TOTAL RISK 2.28E-08 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - 95'11, UCL 

cs CF SA AF ABS EF ED BW AT INTAKE nm 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITt.ESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum B.17E+03 1.0E-06 5800 UlO 0.001 350 30 70 10950 4.90E-04 2.00E -·01 2 45E-03 
Antimony 8.69E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 5.31E-07 2.40E-04 2.21E-03 
Arsenic 5.72E+00 1.0E-06 5800 1 .00 0.001 350 30 70 10950 4.54E-07 2.85E-04 1 .59E-03 
Barium 4.54E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.60E-0B 3.50E-03 1 .03E-03 
Beryllium 1.31E+oo 1.0E-08 5800 1.00 0.001 350 30 70 10950 1.04E-07 5.00E-04 2.0BE-04 

Cadmium 8.73E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 6.94E-08 3.50E- - 05 1 .98E -03 
Calcium 2.75E+05 1.0E-06 5800 1 .00 0.001 350 30 70 10950 2.18E-02 NA ND 
Chromium 1.71E+01 1.0E-06 5800 1 .00 0.001 350 30 70 10950 1 .38E-06 2.50E-03 5.42E-04 
Cobalt 5.43E+oo 1.0E-06 5800 1.00 0.001 350 30 70 10950 4.31E-07 NA ND 
Copper 1.38E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .10E-05 3.96E-02 2.78E-04 
Cyanide (Iota� 3.53E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.81E-07 1 .40E-02 2.00E-05 
Iron 1.05E+04 1.0E-08 5800 1.00 0.001 350 30 70 10950 8.32E-04 NA ND 
Lead 1.50E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.19E-08 NA ND 
Magnesium 4.38E+04 1.0E-oe 5800 1.00 V 0.001 350 30 70 10950 3.48E-03 NA ND 
Manganese 4.55E+02 1.0E-06 5800 1 . 00  0.001 350 30 70 10950 3.82E-05 5.B0E-03 8.46E-03 
Mercury 1.19E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.43E-09 4.50E-05 2.09E-04 
Nickel 1.42E+01 1.0E-06 5800 1 .00 0.001 350 30 70 10950 1.13E-0B 2.00E -03 5.BSE-04 
Potassium 7.83E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 6.0BE-05 NA ND 
Selenium 2.76E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.19E-08 4.85E-03 4.52E-08 
Sliver 1.08E+00 1.0E-06 5800 1.ClO 0.001 350 30 70 10950 8.58E-08 5.00E-04 1 .71E -04 
Sodium 1.43E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.14E-05 NA ND 
Thallium 2.85E-01 1.0E-08 5800 1. 00  0.001 350 30 70 10950 2.26E-08 8.00E-08 2.83E-03 

Vanadium 1.4!1E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.18E-06 7.00E-05 1.66E-02 

Zinc 4.53E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.BOE-08 9.00E-02 4.00E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 3.72E-02 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - 95% UCL 

CA IR ET EF ED BW AT INTAKE CSF 

ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -1 RISK 

Aluminum 4.35E-05 0.83 24 350 30 70 25550 5.08E-06 NA ND 

Antimony 4.71E-08 0.83 24 350 30 70 25550 5.51E-09 NA ND 

Arsenic 4.03E-08 0.83 24 350 30 70 25550 4.71E-09 5.00E+OI 2 36E-07 

Barium 3.20E-07 0.83 24 350 30 70 25550 3.74E-08 NA ND 

Btrylllum 9.22E-09 0.83 24 350 30 70 25550 1.08E-09 8.40E+OO 9.06E-09 

Cadmium 8.15E-09 0.83 24 350 30 70 25550 7.19E-10 8.10E+OO 4.39E-09 

Calcium 1.94E-03 0.83 24 350 30 70 25550 2.28E-04 NA ND 

Chromium 1.20E-07 0.83 24 350 30 70 25550 1.4tE -08 4.20E+01 590E- 07 

Cobalt 3.83E-08 0.83 24 350 30 70 25550 4.47E-09 NA ND 

Copper 9.75E-07 0.83 24 350 30 70 25550 1.14E-07 NA ND 

Cyanide (total) 2.49E-08 0.83 24 350 30 70 25550 2.91E-09 NA ND 

Iron 7.38E-05 0.83 24 350 30 70 25550 8.83E-08 NA ND 

Ltad 1.oeE-07 0.83 24 350 30 70 25550 1.24E-08 NA ND 

Magn .. lum 3.09E-04 0.83 24 350 30 70 25550 3.81E-05 NA NO 

Manganue 3.21E-08 0.83 24 350 30 70 25550 3.75E-07 NA ND 

Mercury 8.38E-10 0.83 24 350 30 70 25550 9.TTE-11 NA ND 

Nickel 1.00E-07 0.83 24 350 30 70 25550 t.17E-08 8.4oE-01 9.85E-09 

Potassium 5.38E-08 0.83 24 350 30 70 25550 8.29E-07 NA ND 

Selenium 1.94E-09 0.83 24 350 30 70 25550 2.27E-10NA ND 

Sltver 7.59E -09 0.83 24 350 30 70 25550 8.88E-10 NA ND 

Sodium 1.0tE-08 0.83 24 350 30 70 25550 1.18E-07NA ND 

Thallium 2.0tE-09 0.83 24 350 30 70 25550 2.35E-10 NA ND 

Vanadium 1.03E-07 0.83 24 350 30 70 25550 1.21E-08 NA ND 

Zinc 3.19E-07 0.83 24 350 30 70 25550 3.73E-08 NA ND 

NA/NO - Not llVallable/ Not determined TOTAL RISK 8.49E-07 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUT�E ADll..T RESIDENTIAL LONG TERM HAZARD - 115'lr, UCL 

CA IR ET EF ED BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Alumlnum 4.35E-05 0.83 24 350 30 70 10950 1.19E-05 NA ND 
AnNmony 4.71E-08 0.83 24 350 30 70 10950 1.2IIE-08 NA ND 
ArHnlc 4.03E-08 0.83 24 350 30 70 10950 1.10E-08 NA ND 
B•lum 3.20E-07 0.83 24 350 30 70 10950 8.72E-08 1.00E-04 8.72E-04 
Beryllum ll.22E- OII 0.83 24 350 30 70 10950 2.52E-09 NA ND 
Cadmium e.t5E-o9 0.83 24 350 30 70 10950 t.88E-09 NA ND 
Calcium 1.94E-03 0.83 24 350 30 70 10950 5.28E-04 NA NO 
Ctwomtum 1.20E-07 0.83 24 350 30 70 10950 3.28E-08NA ND 
Cobalt 3.83E-08 0.83 24 350 30 70 10950 1.04E-08 NA ND 
Copper ll.75E-07 0.83 24 350 30 70 10950 2.88E-07 NA ND 
Cyanide (total) 2.48E-08 0.83 24 350 30 70 10950 8. 711E -09 NA ND 
Iron 7.38E-05 0.83 24 350 30 70 10850 2.01E-05 NA ND 
Lead 1.0SE-07 0.83 24 350 30 70 10950 2.89E-08 NA ND 
Mag,-tun, 3.09E-04 0.83 24 350 30 70 10950 8.43E-05 NA NO 
ManglMle 3.21E-08 0.83 24 350 30 70 10950 8.75E-07 1.00E-04 8.75E-03 
Mercury 8.38E-f0 0.83 24 350 30 70 10950 2.28E-10 8.eoE-05 2.85E-08 
Nickel 1.00E-07 0.83 24 350 30 70 10950 2.74E-08 NA ND 
Potassium 5.38E-08 0.83 24 350 30 70 10950 1.47E-08 NA ND 
Selenlum 1.114E-OII 0.83 24 350 30 70 101150 5.30E-10 NA ND 
Sliver 7.!59E-OI 0.83 24 350 30 70 10950 2.07E- 09 NA ND 
Sodium 1.01E-08 0.83 24 350 30 70 10950 2.75E-07 NA ND 
Thallium 2.01E-01 0.83 24 350 30 70 101150 !5.48E-1 O NA ND 

Vanadium 1.03E-07 0.83 24 350 30 70 10950 2.81E-08 NA ND 
Zinc 3. f9E-07 0.83 24 3!50 30 70 10950 8.71E-08 NA ND 

NA/ND - Not avaffable/ Nol determined TOTAL HAZARD l.82E-03 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - 95,,_ ua. 

cs IR CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 

Aluminum 8.17E+o3 200 t.OE-06 1.0 350 6 15 25550 8. 76E-03NA ND 

Antimony 8.69E+OO 200 1.0E-06 1.0 350 6 15 25550 7.33E-08 NA ND 

Arsenic 5.72E+00 200 1.0E-08 1.0 350 8 15 25550 8.27E-08 1.80E+OO 1 13E-05 

Barium 4.S4E+01 200 1.0E-08 1.9 350 8 15 25550 U7E-05 NA ND 

Beryllium 1 .31E+OO 200 1.oe-oe 1.0 350 8 15 25550 1.43E-08 4.30E+OO 8.17E-06 
Cadmium 8.73E-01 200 1.oe-oe 1.0 350 6 15 25550 9.57E-07 NA ND 
Clllclum 2.75E+05 200 1 OE-06 1.0 350 8 15 25550 3.01E-01 NA NO 
Chromium 1.71E+01 200 1.0E-oe 1.0 350 8 15 25550 1 .87E-05 NA ND 
Cobalt 5.43E+OO 200 1.0E-08 1.0 350 8 15 25550 5.95E-06 NA ND 
Copper 1.38E+02 200 1 .0E-06 1.0 350 e 15 25550 1.52E-04 NA ND 
Cyanide (total) 3.53E+OO 200 1.0E-08 1.0 350 8 15 25550 3.87E-08 NA ND 
Iron 1.05E+04 200 1.0E-06 1.0 350 8 15 25550 1.15E-02NA ND 
LNd 1.50E+01 200 1.0E-06 1.0 350 e 15 25550 1 .85E-05 NA ND 
MagMtlum 4.38E+04 200 1.0E-06 1.0 . 3,0 6 15 25550 4.BOE-02 NA ND 

Manganese 4.55E+02 200 11.0E-oe 1.0 350 6 15 25550 4.99E-04 NA ND 
Mercury 1.19E-01 200 1.oe-oe 1.0 350 8 15 25550 1.30E-07 NA ND 
Nlck.i 1.42E+01 200 1.oe-oe 1.0 350 8 15 25550 1.!58E-05 NA ND 

Potassium 7.83E+02 200 \.OE-08 1.0 350 8 15 25550 8.38E-04 NA ND 

Selenium 2.78E-01 200 1.oe-oe 1.0 350 8 HI 25550 3.02E-07NA ND 

Sliver 1.08E+OO 200 1.0E-08 1.0 350 e 15 25550 1.18E-08 NA ND 

Sodium 1.43E+02 200 1.0E-08 1.0 350 8 15 25550 1.57E-04 NA ND 
Thallium 2.85E-01 200 1.0E-08 1 .0  350 8 HI 25550 3.I2E-07 NA ND 
Vanadium 1.48E+01 200 1.0E-08 1.0 350 8 15 25550 1 .eoE-05 NA ND 
Zinc 4.53E+01 200 1.0E-06 1.0 350 6 15 25550 4.97E-05 NA ND 

NA/ND - Nol available/ Nol det-,mtned TOTAL RISK 1 .74E-05 



-
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - 85" UCL 

cs IR CF A EF ED BW AT INTAKE RtD 
ANALYTE (MG/KG} (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/OA Y) (MG/KG/DAY) HAZARD 
Aluminum 8.17E+03 200 t.OE-08 1.0 350 8 15 2190 7.89E-02NA NO 
Antimony 8.89E+00 200 t.oE-08 1.0 350 e 15 2190 8.55E-05 4 OOE-04 2 14E-01 
Ar1enlc 5.72E+00 200 1.0E-08 1.0 350 e 15 2190 7.31E-05 3.00E-04 2.44E-- 01 
Barium 4.54E+01 200 1.0E-08 1.0 350 e 15 2190 5.80E-04 7.00E-02 8.28E-03 
Beryllium 1.31E+00 200 1.0E-08 1.0 350 8 15 2190 1.67E-05 5.00E-03 3.35E-03 
Cadmium 8.73E-01 200 1.0E-08 1.0 350 8 15 2190 1.12E-05 NA ND 
Calcium 2.75E+05 200 1.0E-08 1.0 350 8 15 2190 3.51E+00 NA ND 
Chromium 1.71E+01 200 1 .. 0E-08 1.0 350 8 HI  2190 2.18E-04 2.00E-02 1.09E-02 
Cobalt 5.43E+00 200 1.0E-08 1.0 350 8 15 2190 8.94E-05 NA ND 
Copper 1.38E+02 200 11.0E-08 1.0 350 8 15 2190 1 .77E-03 NA ND 
ey.,lde (total) 3.53E+0O 200 1.0E-08 1.0 350 8 1 5  2190 4.51E-05 2.00E-02 2.26E-03 
Iron 1.05E+04 200 1.0E-08 1.0 350 8 15 2190 1.34E-01 NA ND 
LMd 1.50E+01 200 t.OE-08 1.0 350 8 15 2190 1.92E-04 NA ND 
Magnealum 4.38E+04 200 1.0E-08 1.0 350 8 15 2190 5.80E-01 NA ND 
ManganHe 4.55E+02 200 1.0E-08 1.0 350 8 15 2190 5.82E-03 1.40E-01 4.18E-02 
Mercury 1.IIIE-01 200 1.0E-08 1.0 350 8 15 2190 1 .52E-08 3.00E-04 5.oeE-03 
Nickel 1.42E+01 200 1.0E-08 1.0 350 8 15 2190 1.82E-04 2.00E-02 9.10E - - 03 
Potu,lum 7.83E+02 200 t.0E-08 1.0 350 8 15 2190 9.76E-03 NA ND 
Sei.nlum 2.78E-01 200 1.0E-08 1.0 350 IS 15 2190 3.52E-0IS 5.00E-03 7.05E-04 
Silver 1.0ISE+O0 200 1.0E-08 1.0 350 e 15 2190 1.38E-05 5.00E-03 2.78E-03 
Sodium 1.43E+02 200 t.oE-08 1.0 350 IS 15 2190 1.83E-03 NA ND 
Thallium 2.85E-01 200 1.0E-08 1.0 350 8 15 2190 3.64E-08 8.00E-04 4.55E-03 
Vanadium 1.48E+01 200 1.oE-08 1.0 350 8 15 2190 1.87E-04 7.00E-03 2.87E- 02 
Zinc 4.53E+01 200 1.0E-08 1.0 350 8 15 2190 5.79E-04 3.00E-01 1.93E-03 

NA/ND - Not available/ Not determined TOTAL HAZARD 5.75E-01 



DERMAL CONTACT WITH CHEMICALS IN SOil - HYPOTHETICAL FUTl�E CHILD RESIDENTIAL RISK - 1151' ua. 

cs CF SA AF ABS EF ED ew AT INTAKE CSF 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNfTl.ESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 8. 17E+03 1 OE-08 2010 1.00 0.001 350 8 15 25550 8.79E -05NA ND 

Antimony 8.89E+OO 1.0E-08 2010 1.00 0.001 350 6 15 25550 7.37E-08 NA NO 

Artenlc 5.72E+oo 1.0E-08 2010 1.00 0.001 350 8 15 25550 8.30E-08 1.89E +00 1. 19E -07 

Barium 4.54E +01 1 .0E-08 2010 1.00 0.001 350 8 15 25550 5.00E-07 NA NO 

B«ylllum 1.31E+OO 1.0E-06 2010 1.00 0.001 350 8 1 !5 2!5550 1.44E-08 4.30E • 01 8.20E·· 07 

Cadmium 8.73E-01 1.0E-08 2010 1.00 0.001 350 8 15 25550 9.82E-OII NA ND 

Cllclum 2.75E+05 1.0E-06 2010 1.00 0.001 350 8 15 25550 3.03E-03 NA ND 

Chromium 1.71E+01 1.0E-08 2010 1.00 0.001 350 8 15 25550 t.NE-07 NA NO 

Cobalt 5.43E+00 1.0E-08 2010 1.00 0.001 350 8 15 25550 5.98E-08 NA ND 

Copper 1.38E+02 1 .0E-08 2010 1 .00 0.001 350 e 15 25550 1 .52E-08 NA NO 

Cyanide (total) 3.53E+OO 1.0E-06 2010 1.00 0.001 350 8 15 25550 3 89E-08 NA ND 

Iron 1.05E+04 1.0E-06 2010 1 .00 0.001 350 8 15 25550 1.15E-04 NA ND 

L .. d 1.50E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.88E-07 NA ND 

Magnesium 4.38E+04 1.0E-08 2010 1.00 0.001 350 8 15 25550 4.83E-04 NA NO 

Manganese 4.55E+02 1.0E-06 2010 1.00 0.001 350 8 15 25550 5.01E-08 NA ND 

Mercury 1.111E-01 1 .0E-08 2010 1.00 0.001 350 8 15 25550 1.31E-09 NA NO 

Nickl! 1.42E+01 1 .0E-08 2010 1.00 0.001 350 8 15 25550 1 .57E-07 NA ND 

Potaa,ium 7.83E+02 1.0E-08 2010 1.00 0.001 350 8 15 25550 8.40E-08 NA ND 

Selenium 2.761:-01 1.0E-08 2010 1 .00 0.001 350 8 15 25550 3.04E-09 NA NO 

Silver 1.08E+OO 1.0E-08 2010 1.00 0.001 350 8 15 25550 1.19E-08 NA ND 

Sodium 1 .43E+02 1.0E-06 2010 1 . 00  0.001 350 8 15 25550 1 .58E-08 NA NO 

Thallium 2.85E-01 1.0E-08 2010 1.00 0.001 350 8 15 25550 3. 14E-09 NA ND 

Vanadium 1.46E+01 1.0E-06 2010 1.00 0.001 350 8 15 25550 1.81E-07 NA ND 

Zinc 4.53E+01 1.0E-08 2010 1 .00 0.001 350 8 15 25550 4.99E-07 NA ND 

TOTAL RISK 7.39E-07 

NA/ND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - 95"- UCL 

cs CF SA AF ABS EF ED BW AT INTAKE nm 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 8.17E+03 I .OE-08 2010 1.00 0.001 350 8 1!5 2190 7.93E-04 NA ND 
Antimony 8.89E+OO 1.0E-06 2010 1.00 0.001 350 8 15 2190 8.59E-07 2 40E-04 3.5BE ·03 
ArHnlc 5.72E+OO 1. 0E-06 2010 1.00 0.001 350 B 15  2190 7.35E-07 2.85E- 04 2.5BE-03 
Barium 4.54E+01 1.0E-08 2010 1.00 0.001 350 f.l 15  2190 5.83E-Of.l 3.SOE-03 1 87E-03 
Beryllium 1.31E+OO 1.0E-08 2010 1 .00 0.001 350 f.l 15  2190 1 .eaE-07 5.00E-04 3.36E-04 
Cadmium 8.73E-01 1.0E-08 2010 1 .00 0.001 350 6 15 2190 1 . 12E-07 NA ND 
Calcium 2.75E+05 1.0E-08 2010 1.00 0.001 350 8 15 2190 3.53E-02 NA ND 
Chromium 1.71E+01 1.0E-08 2010 1.00 0.001 350 e 15 2190 2.19E-06 1 .00E-02 2.19E-04 
Cobalt 5.43E+OO 1.0E-06 2010 1.00 0.001 350 6 15 2190 8.98E-07 NA NO 
Copper 1.38E+02 1.0E-08 2010 1.00 0.001 350 8 15  2190 1 .78E-05 NA ND 
Cyanide (total) 3.53E+OO 1.0E-08 2010 1.00 0.001 350 e 15 2190 4.54E-07 1 .40E- 02 3.24E-05 
Iron 1.05E+04 1.oe-oe 2010 1.00 0.001 350 8 15 2190 1.35E-03 NA ND 
LNd 1.50E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.93E-06 NA ND 
Ma�netlurn 4.38E+04 1.0E-08 2010 1.00 0.001 350 6 15 2190 5.e3E-03 NA ND 
Manganese 4.55E+02 1.0E-06 2010 1.00 0.001 350 e 15 2190 5.85E-05 5.80E-03 1 .04E-02 
Mercury 1.19E- 01 1.0E-08 2010 1.00 0.001 350 e 15 2190 1 .52E-08 4.50E-05 3.39E-04 
Nickel 1.42E+01 1.0E-08 2010 1.00 0.001 350 8 1!5 2190 1.83E-08 2.00E-03 9.14E-04 
Potassium 7.63E+02 1.0E-08 2010 1.00 0.001 350 8 15 2190 9.eOE-05 NA ND 
Selenlurn 2.78E-01 1.0E-08 2010 1.00 0.001 350 6 15 2190 3.54E-08 4.85E-03 7.30E-06 
Silver 1.08E+OO 1.0E-08 2010 1.00 0.001 350 e 15 2190 1.38E-07 5.00E-04 2.77E-04 
Sodium l.43E+02 1.0E-08 2010 1.00 0.001 350 e 15 2190 1.ME-05 NA NO 
Thallium 2.85E-01 1.0E-08 2010 1.00 0.001 350 8 15 2190 3.88E-08 8.00E-05 4.58E-04 

Vanadium 1 .46E+01 t.OE-08 2010 1.00 0.001 350 e 15 2190 1.88E-06 7 .00E-05 2.89E-02 
Zinc 4.53E+OI 1.0E-08 2010 1.00 0.001 350 8 15 2190 5.82E-08 9.00E-02 6.47E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 4.78E-02 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILO RESIDENTIAL SHORT TERM RISK - 95"' UCL 

CA IA ET EF ED BW AT INTAKE CSF 

ANAI..YTE (MG/M3) (M3/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 

Aluminum 4.35E-05 0.83 24 350 8 15 25550 4.74E-06 NA ND 

Antimony 4.71E-08 0.83 24 350 8 15 25550 5 14E-09 NA ND 

Arsenic 4,03E-08 0.83 24 350 e 15 25550 4.40E -09 5.00E �01 2.20E-07 

Barium 3.20E-07 0.83 24 350 8 1 5  25550 3.49E-08 NA NO 

Betylllum 9.22E-09 0.83 24 350 8 15 25550 1.01E-09 8 40E+OO 8.4SE-09 

Cadmium 8. 15E-09 0.83 24 350 8 15 25550 8.71E-10 8.10E+OO 4. lOE- 09 

Calcium 1.94E-03 0.83 24 350 8 15 25550 2. I IE-04 NA NO 

Chromium t.20E-07 0.83 24 350 8 H5  25550 1.31E-08 4.20E t01 5.51F. 07 

Cobalt 3.83E-08 0,83 24 350 8 15 25550 4.18E-09 NA ND 

Copper 9.75E-07 0.83 24 350 e 15 25550 1.08E-07 NA ND 

Cyanide (total) 2.491:-08 0,83 24 350 8 15 2!5550 2.72£-09 NA ND 

Iron 7.3SE-05 0.83 24 350 8 1 5  25550 8.05E-08 NA ND 
LHd 1.06E-07 0,83 24 350 8 15 25550 1.18E-08 NA NO 

Magnnlum 3.09E-04 0.83 24 350 8 15 25550 3.37E- 05 NA ND 

Manganese 3.21E-08 083 24 350 8 15 25550 3.50E-07 NA ND 

Mercury 8.JeE-10 0.83 24 350 8 15 25550 9.121:-11 NA ND 

Nickel 1.00E-07 0.83 24 350 8 15 2!5550 1.09E-08 8.40E-01 9. 19E-09 

Potu,ium 5.38E-08 0.83 24 350 8 15 25!550 5.87E-07 NA NO 

Selenium 1.94E-09 0.83 24 350 8 15 25550 2.12£-10 NA ND 

Silffl 7.59E-09 0.83 24 350 8 15 25550 8.29E- 1 0 NA NO 

Sodium 1.01E-08 0.83 24 350 8 1 5  25550 1.tOE-07 NA ND 

Thalllum 2.01E-09 0.83 24 350 8 15 25550 2.19E-10NA NO 

Vanadium 1.03E-07 0 .83 24 350 8 15 25550 1.13E-08 NA ND 

Zinc 3.19E-07 0.83 24 350 8 1 5  25550 3.48E-08 NA ND 

TOTAL RISK 7.93E-07 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADU..T RESIDENTIAL SHORT TERM HAZARD - 95'1(, UCl. 

CA IA ET EF ED BW AT INTAKE Rto 
ANALYTE (MG/M3) (M3/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.35E-05 0.83 24 350 8 15 2190 5.53E-05 NA ND 
Antimony 4.71E-08 0.83 24 350 8 15 2190 8.00E-08 NA ND 
Arsenic 4.03E-08 0.83 24 350 8 1 5  2190 5.13E-08NA ND 
Barium 3.20E-07 0.83 24 350 6 15 2190 4.07E-07 1 .00E-03 4.07E-04 
Beryllium 9.22E-09 0.83 24 350 8 15 2190 1.17E-08 NA ND 
Cadmium 8.15E-09 0.83 24 350 8 15 2190 7.83E-09 NA ND 
Calcium 1.94E-03 0.83 24 350 8 15 2190 2.48E-03 NA ND 
Chromium 1.20E-07 0.83 24 350 8 15 2190 1 .53E-07 NA ND 
Cobalt 3.83E-08 0.83 24 350 6 15 2190 4.87E-08 NA ND 
Copper 9.75E-07 0.83 24 350 8 15 2190 1 .24E-08 NA ND 
Cyanide (Iota� 2.49E-08 0.83 24 350 8 15 2190 3.17E-08 NA ND 
Iron 7.38E-05 0.83 24 350 ,8 15 2190 9.40E-05 NA ND 
Lead 1.0IIE-07 0.83 24 350 8 15 2190 1.35E-07 NA ND 
Magnnlum 3.09E-04 0.83 24 350 6 15 2190 3.93E-04 NA ND 
Manganne 3.21E-08 0.83 24 350 . 8 15 2190 4.0SE-08 1 .00E-04 4.08E -02 
Mercury 8.38E- 1 0  0.83 24 350 6 15 2190 1.08E-09 8.S0E-05 1.24E-05 
Nickel 1.00E-07 0.83 24 350 8 15 2190 1.28E-07 NA ND 
Potassium 5.38E-06 0.83 24 350 6 15 2190 8.85E-08 NA ND 
Selenium 1.94E-09 0.83 24 350 8 15 2190 2.47E-09 NA ND 
Sliver 7.59E-09 0.83 24 350 8 15 2190 9.87E-09 NA NO 
Sodium 1.0tE-08 0.83 24 350 8 1 5  2190 1 .28E-08 NA ND 
Thallium 2.0lE-09 0.83 24 350 8 15 2190 2.5eE-09 NA ND 
Vanadium 1.03E-07 0.83 24 350 8 15 2190 1.31E-07 NA ND 
Zinc 3.19E-07 0.83 24 350 6 15 2190 4.06E-07 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 4.13E-02 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADlA. T RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANALYTE (MGJKG) (MG/DAY) (KGJMG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KGJDAY) (MG/KG/DAY) - t RISK 

Aluminum 3.70E+03 50 1.0E-06 1 .0 350 9 70 25550 3.2eE-04 NA ND 
Anllmony 2 64E+OO 50 1.0E-00 1.0 350 9 70 2"50 2.33E-07 NA NO 
Arsenic 2.41E+OO 50 1.0E-00 1.0 350 9 70 25550 2.12E-07 1.IOE+OO 3.12E-07 

Betium 1.70E-t01 50 1.oe-00 1.0 350 9 70 25550 1 .48E-08 NA ND 
Berylllum 4.56E-01  50 1.0E-06 1.0 350 9 70 25550 4.0IE-01 4.30E+OO 1.731:-07 
Cadmium 4.70E-01 50 1.0E-08 1.0 350 9 70 25550 4.14E-08 NA ND 
Calcium 7.28E+04 50 1 .0E-08 1.0 350 9 70 25550 8.41E-03 NA ND 
Chromium 4.ne+oo 50 1.0E-08 1.0 350 9 70 25550 4.20E-07 NA ND 
Cobalt 2 .  lOE+OO 50 1.0E-06 1.0 350 9 70 25550 1.85E-07 NA ND 
Copp11 1 .21E+02 50 1.0E-08 1 . 0  350 9 70 25550 1.07E-05 NA ND 
Cyanide (total) 2.06E+OO 50 1.0E-08 1.0 350 9 70 25550 - 1.81E-07 NA ND 
lion 7.01E+03 50 1.0E-08 1.0 350 9 70 25550 8.1IE-04NA NO 
Lead 7.95E+OO 50 1.0E-06 1 .0 350 9 70 25550 7.00E-07 NA ND 
Magneaium 2.43E+04 50 1.0E-08 1.0 350 9 70 25550 2.14E-03 NA ND 
Mang11r1ese 2.84E+02 50 1.oe-00 1.0- 350 9 70 25550 2.50E-05NA ND 
Me1cury 7.52E-02 50 1 .0E-06 1.0 350 9 70 25550 8.82E-09 NA NO 
Nickel 8.23f+OO 50 1.0E-06 t.O 350 9 70 25550 7.25E-07 NA ND 
PolAS$1Um 3.43E+02 50 1 .0E-08 1.0 350 9 70 25550 3.02E-05 NA NO 
Selenium 1.SOE-01 50 t.OE-08 1.0 350 9 70 25550 1.15E-08 NA ND 
Stiver 4.41E-01 50 1 .0E-08 1.0 350 9 70 25550 3.89E-08NA ND 
Sodium 5.S4E+01 50 1.0E-08 1.0 350 9 70 25550 4.88E-08 NA ND 
Thallium t.44E-01 50 1.0E-08 1.0 350 9 70 25550 1.27E-08 NA NO 
Vanadium 7.24E+OO 50 1.0E-06 1.0 350 9 70 25550 8.31E-07 NA ND 
Zinc 3.56E+01 50 1.oE-08 1.0 350 9 70 25550 3.14E-08 NA ND 

NA/NO - Not avaii.blel Not determined TOTAL RISK 5.55E-07 



�.aESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADlA.T RE�fin� HAZARD - AVERAGE CONCENTRATION 

cs IR CF fl EF ED BW AT INTAKE Rfll 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 3.70E+03 50 1.0E-06 1.0 350 9 70 3285 2.54E-03 1.ooe+oo 2.54E-03 
Antimony 2 64E+OO 50 1.0E-06 1.0 350 9 70 3285 1.81E-OCI 4.00E-04 4.52E-03 

Alsenic 2.41E+OO 50 I.OE-06 1.0 350 9 70 3285 1.65E-OCI 3.00E-04 5.50E-03 
8aiium 1.70E+01 50 1.0E-06 1.0 350 9 70 3285 1 .18E-05 7.00E-02 1.eeE-04 

Beryllium 4.56E-01 50 1.0E-06 1.0 350 9 70 3285 3.12E-07 5.00E-03 8.25E-05 

Cadmium 4.70E-01 50 1 .0E-06 1.0 350 9 70 3285 3.22E-07 5.00E-04 8.44E-04 

Cak:ium 7.28E+04 50 1.oE-06 1.0 350 9 70 3285 4.98E-02NA ND 
Chromium 4.77E+OO 50 1.0E-06 1 .0 350 9 70 3285 3.27E-OCI 5.00E-03 Cl.54E-04 

Cobalt 2. 10Et00 50 1.0E-06 1.0 350 9 70 3285 1.44E-OCI NA ND 
Copper 1.21Et02 50 1.0E-06 1.0 350 9 70 3285 8.29E-05 4.00E-02 2.07E-03 
Cyanide (total) 2.06E+OO 50 1.0E-06 1.0 350 9 70 3285 . 1.41E-06 2.00E-02 7.05E-05 

Iron 7.01E+03 50 1.0E-06 1.0 350 9 70 3285 4.80E-03 NA ND 
Lead 7.95E+OO so 1.0E-06 1.0 350 9 70 3285 5.44£-08 NA ND 
Magnesium 2 43E+04 50 1.0E-06 1.0 350 9 70 3285 1 .67E-02 NA ND 
Manganese 2 84Et02 50 1.0E-06 1.0 350 9 70 3285 UME-04 1.40E-01 1.39E-03 
Mercury 7.52E-02 50 1.0E-06 1.0 350 9 70 3285 5.tSE-08 3.00E-04 1.72E-04 
Nickel 8.23E+OO 50 1.0E-06 1.0 350 9 70 3285 5.84E-08 2.00E-02 2.82E-04 
Pot.li&ium 3.43E+02 50 l.OE-06 1.0 350 9 70 3285 2.35E-04 NA ND 
Selenium 1 .30E-01 50 1.0E-06 1.0 350 9 70 3285 8.91E-08 5.00E-03 1.78E-05 
Silver 4.41E-01 50 1.0E-06 1.0 350 " 70 3285 3.02E-07 5.00E-03 8.05E-05 
Sodium 5.54Et01 50 1 .0E-06 1.0 350 9 70 3285 3.7&E-05 NA ND 
Thallium 1.44E-01 50 1 .0E-06 1.0 350 9 70 3285 9.&eE-08 8.00E-05 1.23E-03 
Vanadium 7.24E+OO 50 1.0E-06 1.0 350 9 70 3285 4.88E-0CI 7.00E-03 7.08E-04 
Zinc 3.56E+01 50 1.0E-06 1.0 350 9 70 3285 2.44E-05 3.00E-01 8.13E-05 

NAJND - Not available/ Nol datermined TOTAL HAZARD 2.02E-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADlA.T RESIDENTIAL RISK - SITE AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/l<G/DAY) - 1  RISK 

Aluminum 3.70E+03 1.0E-08 5000 1 .00 0.001 234 9 70 25550 2.18E-05 NA ND 
Antimony 2.64Et00 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.!5eE-08 NA ND 
Arsenic 2.41E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.42£-08 U8E+OO :uee-oe 

a.tium 1.70E+01 1 .0E-08 5000 1.00 o.oo, 234 9 70 25550 8.ll&E-08 NA ND 
Berylhum 4.56E-01 1.0E-08 5000 1.00 0.001 234 9 70 25550 2.see-011 4.30E+01 1.15E-07 
Cadmium 4.70E-01 1 .oE-06 5000 1.00 0.001 234 9 70 25550 2.nE-09NA NO 
Calcium 7.28E+04 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.28E-04 NA ND 
Chromium 4.77E+OO 1.0E-08 5000 1.00 0.001 234 9 70 25550 2.81E-08 NA NO 
Cobalt 2 10E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.24E-08 NA NO 
Copper 1.21E+02 1.0E-06 5000 1 .00 0.001 234 9 70 25550 7.13E-07 NA ND 
Cyanide (total) 2.06E+OO 1.0E-08 5000 1 .00 0.001 234 9 70 25"° 1.21E-08NA NO 
Iron 7.01E+03 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.13E-05 NA NO 
Lead 7.95E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 U8E-08NA ND 
Magnesium 2.43E+04 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.43E-04 NA ND 

Manganese 2.84E+02 1.0E-06 5000 1.00 � 0.001 234 9 70 25550 1.87E-08 NA ND 
Mercury 7 52E-02 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.43E-10 NA ND 
Nickel 8.23Et00 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.85E-08 NA ND 
Powslum 3.43E+02 1.0E-06 5000 1.00 0.001 234 9 70 25"° 2.02£-08 NA ND 
Selenium l.30E-01  1.0E-06 5000 1.00 0.001 234 9 70 25550 7.06E-10 NA NO 
Silver 4.41E-01 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.80E-09 NA ND 
Sodium 5.54E+01 1.0E-08 5000 1.00 0.001 234 9 70 25550 3.26£-07 NA ND 
Thallium 1.44E-01 1 .0E-06 5000 1.00 0.001 234 9 70 25550 8.48E-10 NA ND 
Vanadium 7.24E+OO 1 .0E-06 5000 1.00 0.001 234 9 70 25550 4.'26E-08 NA ND 
Zinc 3.56E+01 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.lOE-07 NA ND 

NA/NO - Not avllilabl• / Not determined TOTAL RISK 1.42E-07 



.,MAL CONTACT WITH CHEMICALS IN SOil - HYPOTHETICAL FUTOOE A RESIDENTIAL HAZARD - SITE AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED BW AT INTAKE Rffl 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.70E+03 1 .oE-06 5000 1. 00  0.001 234 9 70 3285 1.70E-04 2.ooe-01 8.48E-04 
Antimony 2 64E+oo 1 .0E-06 5000 1.00 0.001 234 9 70 3285 1.21E-07 2.40E- 04 5.04E-04 
Arsenic 2 41E+00 1 .0E-06 5000 1.00 0.001 234 9 70 3285 1.10E-07 2.851:-04 3.87E-04 
B111ium 1 .70E+0l 1 0E-06 5000 1.00 0.001 234 9 70 3285 7.76E-07 3.!50E-03 2.22E-04 
Beryllium 4.56E-01 I.0E-06 5000 1.00 0.001 234 9 70 3285 2.09E-08 5.00E-04 4.18E-05 
Cadmium 4.70E-01 1 .0E-06 5000 1.00 0.001 234 9 70 3285 2.15E-08 3.!SOE-05 8.15E-04 
Calcium 7.28E+04 1 .0E-06 5000 1.00 0.001 234 g 70 3285 3.33E-03 NA ND 
Chromium 4.77E+00 1.0E-06 5000 1.00 0.001 234 g 70 3285 2.18E-07 2.!50E-03 8.74E-05 
Cobalt 2 I0E+00 1 OE-06 5000 1.00 0.001 234 9 70 3285 9.83E-08 NA ND 
Copper t.21E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 5.54E-08 3.88E-02 1.40E-04 
Cyarnde (tot11I) 2.06Et00 1 .0E-06 5000 1.00 0.001 234 9 70 3285 8.42E-08 1.40E-02 8.73E-08 
Iron 7.01E+03 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.21E-04 NA ND 
Lead 7.95E+00 1.0E-08 5000 1.00 0.001 234 9 70 3285 3.64E-07 NA ND 
Magnesium 2.43E+04 1 .0E-06 5000 1.00 0.001 234 9 70 3285 1 . 1 1E-03 NA ND 
Manganese 2 84E+02 1.0E-08 5000 1 .00 � 0.001 234 9 70 3285 1.30E-05 5.IIOE-03 2.32E-03 
Mercury 7.52E-02 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.44E-09 4.!50E-05 7.85E-05 
Nickel 8.23E+00 1.0E-06 5000 1.00 0.001 234 g 70 3285 3.77E-07 2.00E-03 1.88E-04 
Potauium 3.43E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.57E-05 NA ND 

Selenium 1.30E-01 1.0E-06 5000 1.00 0.001 234 g 70 3285 5.116E-09 4.85E-03 1.23E-08 
Silver 4.41E-01  1.0E-08 5000 1 .00 0.001 234 9 70 3285 2.02E-08 5.00E-04 4.04E-05 
Sodium 5 54E+01 1.0E-08 5000 1 .00 0.001 234 9 70 3285 2.54E-08 NA NO 

Thallium 1.44E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 8.59E-09 8.00E-08 8.24E-04 
Vamld1um 7.24E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.32E-07 7.00E-05 4.74E-03 
Zinc 3.56E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.83E-08 9.00E-02 1.81E-05 

NA/NO - Not available / Not determined TOTAL HAZARD 1.1  lE-02 



INHALAllON OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTLIIE ADLI.T RESIDENTIAL LONG TERM RISK - SITE AVERAGE CONCENTRATION 

CA IR ET Ef ED ew AT INTAKE CSf 

ANN..YTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -1  RISK 

Aluminum 2.61E-05 0.83 24 234 9 70 25550 8.12E-07 NA ND 

Antimony 1 .86E-08 0.83 24 234 9 70 25550 4.37E-10 NA ND 

Arsenic 1.1oe-oa 0.83 24 234 9 70 25550 3.98E-10 8.00E+Ol 1.98E-08 

Barium 1. 19E-07 083 24 234 9 70 25550 2.aoE-09 NA ND 

Beryllium 3.21E-09 0 83 24 234 9 70 25550 7.53E-11 8.40E+OO 8.331:-10 

Cadmium 3.31E-09 083 24 234 9 70 25550 1.ne-11 a.1oe+oo 4.74E-10 

Calcium 5.13E-04 0.83 24 234 9 70 25550 1.20E-05NA ND 

Chromium 3.38E-08 0 83 24 234 9 70 25550 7.88E-10 4.20E+01 3.31E-oa 

Cobalt 1 .48E- 08 0.83 24 234 9 70 25550 3.47E-10 NA NO 

Copper 8.53E-07 0.63 24 234 9 70 25550 2.00E-08NA ND 

Cyanide (total) 1.45E-08 0.83 24 234 9 70 25550 �-40E-10 NA ND 

Iron 4.94E-05 0.83 24 234 9 70 25550 1.18E-08 NA ND 

Lead 5.60E-08 0.63 24 234 9 70 25550 1.31E-08 NA NO 

Magnesium 1 .71E-04 0.83 24 234 8 70 25S50 4.02E-08 NA ND 

Manganese 2.00E-00 0.83 24 234 8 70 25550 4.89E- 08 NA ND 

Mercury 5.30£-10 0.83 24 234 8 70 25550 1.24E-11 NA ND 

Nickel 5.IIOE-08 083 24 234 8 70 25550 1.38E-08 l.40E-01 1.14E-08 

Potassium 2.42E-08 0.83 24 234 8 70 25550 5.07E-08NA ND 

Selenium 8.17E -10 0.83 24 234 8 70 25550 2.15E-11 NA ND 

Sliver 3.11E-08 0.83 24 234 8 70 25550 7.281:-11 NA ND 

Sodium 3.80E -07 083 24 234 Iii 70 25550 IU5E-OiNA ND 

Thallium 1.0lE-08 0.83 24 234 9 70 25550 2.38E-11 NA ND 

Vanadium 5.lOE-08 0.83 24 234 8 70 25550 1.20E-09NA ND 

Zinc 2.51E-07 0.83 24 234 Iii 70 25550 5.89E-09 NA ND 

NA/ND - Not available/ Not determifMd TOTAL RISK 5.53E-OI 



, 1Al.ATION Of fUGI flVE DUSTS FROM SOIL - HYPOTHETICAL FUTU\E ADt:: RESIDENTIAL LONG TERM HAZARD - SITE AVERAGE CONCENTRATION 

CA IR ET Ef ED BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 2.0lE-05 0.83 24 234 8 70 3285 4.70E-OO NA NO 
Anlimony 1.atlE-08 083 24 234 8 70 3285 3.40E-08 NA ND 
Arsenic 1 70.E-08 083 24 234 8 70 3285 3. lOE-08 NA ND 
Baiium 1 . 18E- 07 0.83 24 234 8 70 3285 2.181:-08 1.00E-04 2.181:-04 
Beryllium 3.21E-08 0.83 24 234 8 70 3285 5.881:-10 NA NO 
Cadmium 3 31E-08 0.83 24 234 8 70 3285 6.0SE-10 NA ND 
Calcium 5.13E-04 0.83 24 234 8 70 3285 8.35E-05 NA ND 
Chromium 3.36E-08 083 24 234 8 70 3285 8.13E-08 NA ND 
Cobalt 1 .48E-08 0.83 24 234 8 70 3285 2.70f-08 NA NO 
Copper 8.53E-07 0.83 24 234 8 70 3285 1.561:-07 NA ND 
Cyanide (total) 1.45E-08 0.83 24 234 " 70 3285 2.85E-08 NA NO 
Iron 4.84E-05 0.83 24 234 8 70 3285 8.01E-08 NA NO 
Lead 5.60E-08 083 24 234 8 70 3285 1.02E-08 NA NO 
Magnesium 1.71E-04 0 83 24 234 II 70 3285 3.13E-05 NA NO 
Manganese 2.00E-06 0.83 24 234 8 70 3285 3.65E-07 1.00E-04 3.65E-03 
Mercury 5.30E-10 0.83 24 234 " 70 3285 8.87E-1 1 8.80E-05 1.12E-08 
Nick11I 5.80E-08 0.83 24 234 8 70 3285 1 .06E-08 NA NO 
Potassium 2.42f-06 083 24 234 8 70 3285 4.41E-07 NA NO 
Selenium 8.17E-10 0 83 24 234 8 70 3285 1.67E-10 NA ND 
Silver 3. 11E-08 0 83 24 234 " 70 3285 5.67E-10 NA NO 
Sodium 3 90E-07 0.83 24 234 " 70 3285 7.12E-08NA NO 
Thallium 1.0lf-08 0.83 24 234 8 70 3285 1.85E-10 NA ND 
VMad1um 5.tOE-08 0.83 24 234 8 70 3285 8.31E-08NA NO 
Zinc 2.51E-07 0.83 24 234 8 70 3285 4.�-08 NA NO 

NA/ND - Not available/ Not determined TOTAL HAZARD 3.NE-03 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTU\E CHILD RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs IR CF A Ef ED BW AT INTAKE CSf' 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 3.70E+03 100 l.OE-06 1.0 350 8 15 2�:50 2.0JE-03 NA ND 
Antimony 2.641:+00 100 1 .0E-06 1.0 350 0 15 25550 t.45E-oe NA ND 
Arsenic 2.41E+00 100 l.OE-06 1 .0 3:50 0 15 25550 1.32E-O0 1.80E+OO 2.38e-OO 

Barium 1.70E+01 100 1.0E-08 1.0 350 6 15 25550 IU9E-06NA ND 
Beryllium 4.5eE-01 100 1.0E-08 1.0 350 6 15 255:50 2.50E-07 4.30E+00 1.07E-00 
Cadmium 4.70E-01 100 1.0E-06 1.0 350 e 1!5 25550 2.58f-07 NA ND 
Calcium 7.28E+04 100 t.OE-06 1.0 350 0 15 25550 3.89E-02NA ND 
Chromium 4.nE+00 100 1 .0E-00 1.0 350 8 15 25550 2.0lE-00 NA ND 
Cobalt 2.1oe+oo 100 1.0E-08 1.0 350 0 15 25550 1.15E- 08 NA ND 
Cop�r 1.21E+02 100 1.0E-06 1.0 350 8 15 25550 6.SJE-05 NA ND 
Cy anida (totAI) 2.08E+00 100 1.0E-06 1.0 350 6 15 25550 · 1.13E-08 NA ND 
Iron 7.01E+03 100 1.0E-00 1.0 350 6 15 25550 3.84E-03NA ND 
Leaa 7.95E+00 100 1.0E-06 1.0 350 e 15 25550 4.35E-08NA ND 
Magnesium 2.43E+04 100 1.0E-08 1.0 350 6 15 25550 1.33E-02NA ND 
ManganeH 2.84E+02 100 1.0E-06 I.Cl 350 e 15 25550 1.55E-04 NA ND 
Mercu,y 7.52E-02 100 1 .0E-06 1.0 350 8 15 25550 4.12E-08 NA ND 
Nickel 6.23E+00 100 1.0E-06 1.0 350 8 15 25550 4.51E-08 NA ND 
Po1as11um 3.43E+02 100 1.0E-06 1.0 350 6 15 25550 1.88E-04 NA ND 
Selenium t.30E-0t 100 1.0E-06 1 .0 350 8 15 25550 7.t3E-08 NA ND 
S1lvwr 4.41E-01 100 1.0E-06 1.0 350 8 15 25550 2.42f-07 NA ND 
Sodium 5.54E+0I 100 1.0E-06 1.0 350 6 15 25550 3.03E-05 NA ND 
Thallium 1.44E-01 100 1.0E-06 1.0 350 8 15  25550 7.88E-08 NA ND 
VIIM<lium 7.24E+oo 100 1.0f-06 1.0 350 8 15 25550 3.97E-OO NA ND 
Zinc 3.56E+01 100 I.OE-06 1.0 350 6 15 25550 1 .95E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK S.45E-oe 



INGESllON OF CHEMICALS IN SOIL - HYPOTHETICAL FUTUIE CHILD RESIDO.AL HAZARD - AVERAGE CONCENTRATION 

cs IR CF fl ff ED BW AT INTAl<E RID 
ANALYTE (MG/KG) (MG/DAY) (l<G/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/l<G/DA Y) HAZARD 

Aluminum 3 70E+03 100 1 OE-06 1.0 350 6 15 2190 2.37E-02 NA NO 
Anllmony 2 64E+OO 100 1 OE-06 1.0 350 6 15 2190 l.69E-05 4.00E-04 4.22E-02 
Arsenic 2.41E+OO 100 1.0E-06 1.0 350 6 15 2190 1.54E-05 3.00E-04 5.14E-02 
Bwium 1 .70E+01 100 1.0E-06 1.0 350 6 15 2190 1.08E-04 7.00E-02 1.551:-03 
Beryllium 4.56E-OI 100 1.0E-06 1.0 350 6 15 2190 2.91E-OS 5.00E-03 5.93E-04 
Cadmium 4.70E-OI  100 1.0E-06 1.0 350 8 15 2190 3.0IE-OSNA ND 
Calcium 7 28E+04 100 1.0E-06 1.0 350 8 15 2190 4.e5E-01 NA ND 
Chfomium 4 77E+OO 100 1.0E-08 1.0 350 s 15 2190 3.05E-05 2.00E-02 1.52E-03 
Cobllll 2.IOE+OO 100 I OE-06 1.0 350 8 15 2190 1.34E-05 NA ND 
Copper 1.21E+02 100 I.OE-06 1.0 350 6 15 2190 7.74E-04 NA NO 
Cyanide (total) 2.06E+OO 100 l .OE-06 1.0 350 e 15 2190 · 1 .32.E-05 2.ooe-02 S.58E-04 
lion 7.01E+03 100 1.0E-06 1.0 350 6 15 2190 4.48E-02 NA ND 
lead 7.95E+OO 100 1.oE-06 1.0 350 8 15 2190 5.08E-05 NA NO 
Magnesium 2 43E+04 100 1.0E-06 1 .0 350 6 15 2190 1.551:-01 NA ND 
MangMe&e 2.84E+02 100 1.0E-06 1.0 350 6 15 2190 1.SIE-03 1.40E-01 1.2'IE-02 
Mercury 7.52E-02 100 1.0E-06 1.0 350 6 15 2190 4.81E-07 3.00E-04 UOE-03 
Nickel 8.23E+OO 100 1.0E-06 1.0 350 6 15 2190 5.26E-05 2.00E-02 2.63E-03 
Polas,ium 3.43E+02 100 1.0E-OCI ,.o 3:50 s 15 2190 2.19E-03 NA NO 
Selenium 1.30E-01 100 1 .OE-OCI 1.0 350 6 15 2190 8.32E-07 5.00E-03 1.eeE-04 
Silver 4.41E-01 100 I.OE-06 1 .0  350 8 15 2190 2.82E-06 5.00E-03 5.84E-04 
Sodium 5.54E+01 100 1.0E-06 1.0 350 6 15 2190 3.54E-04 NA NO 
Thallium 1.44E-01 100 1.0E-06 1.0 350 s 15 2190 Q.20E-07 8.00E-04 1.15E-03 
Vanadium 7.24E+OO 100 1.0E-06 1.0 350 e 15 2190 4.53E-05 7.00E-03 S.SlE-03 
Zinc 3.56E+Ol 100 1.0E-06 1.0 350 6 15 2190 2.28E-04 3.00E-01 7.59E-04 

NA/NO - Not available/ Not determined TOTAL HAZARD 1.24E-01 



DERMAL. CONTACT WITH CHEMICALS IN SOIL - HYPOTHETIC.Al. FUTURE CHILD RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs CF SA AF ASS fF ED BW AT INTAKE CSF 

ANAl.YTE (MG/KG) (KG/MG) (CM2,'EVENT) (MG/CM2) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/OA Y) (MG/KG/DAY) - 1  RISK 

Aluminum 3.70E+03 1 OE-06 1750 1.00 0.001 234 8 15 25550 2.37E-05 NA ND 
Antimony 2 84Et00 t.OE-08 1750 1.00 0.001 234 8 15 25550 1.89E-08 NA ND 
Arsenic 2.41E+OO 1.0E-08 1750 1.00 0.001 234 8 15 2� 1.55E-08 1 .88E+OO 2.92E-08 

Barium t .70Et01 1.0E-06 1750 1.00 0.001 234 6 15 25550 1.09E-07 NA ND 
Beryllium 4.56E-01 1.0E-08 1750 1.00 0.001 234 8 15 25550 2.92E-09 4.30E+01 1.2GE-07 
Cadmium 4.70E-01 1.0E-08 1750 1.00 0,001 234 6 15 25550 3.02E-09 NA ND 
Calcium 7.28E+04 1 .0E-06 1750 1.00 0.001 234 6 15 25550 4.66E-04 NA ND 
Chromium 4.TTE+OO 1.0E-08 1750 1.00 0.001 234 8 15 25550 3.oeE -08 NA ND 

Cobalt 2.10E+OO 1.0E-06 1750 1.00 0.001 234 6 15 2� 1.35E-08 NA ND 
Copper 1.21E+02 1.0E-08 1750 1.00 0.001 234 8 15 25550 7.78E-07 NA ND 
Cyanide (total) 2.06E+OO 1.0E-06 1750 1.00 0.001 234 8 15  25550 1.32E-08 NA ND 
Iron 7.01E+03 1.0E-06 1750 1.00 0.001 234 8 15 25550 4.SOE-05 NA ND 
Lead 7.95E+OO 1 .0E-06 1750 1 .00 - 0.001 234 8 15  25550 5.09E-08 NA ND 

MAQlle$ium 2.43E+04 1.0E-06 1750 1.00 0.001 234 8 15 25550 1.SIIE-04 NA ND 
Mang&n.H 2 8-4E+02 1.0E-06 1750 1.00 0.001 234 8 15 2� 1.82E-08 NA ND 

Mercury 7.52E-02 1.0E-06 1750 1.00 0.001 234 8 15 25550 4.82E-10 NA ND 

Nickel 8.23E+OO 1.0E-06 1750 1.00 0.001 234 e 15 2�50 U8E-08 NA ND 

Potau,um 3.43E+02 1 .0E-08 1750 1.00 0.001 234 8 15 25550 2.20E-08NA ND 
sei.mum 1.30E-01 I.OE-06 1750 1.00 0.001 234 8 15 25550 8.34E-1 0  NA ND 
Silver 4.41E-01 1.0E-06 1750 1.00 0.001 234 8 15 25550 2.83E- 09 NA ND 
Sodium 5 54E+01 1.0E-06 1750 1.00 0.001 234 6 15 2� 3.55E-07 NA ND 
Thallium 1.44E-01 1.0E-06 1750 1 .00 0.001 234 8 15  25550 9.23E-10  NA ND 
Vanadium 7.24E+oo t.OE-06 1750 1.00 0.001 234 e 15 25550 4.84E-08 NA ND 
Zinc 3.56E+01 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.28E-07 NA ND 

TOTAL RISK 1.56E-07 

NA/ND - Not available / Not dotormin-d 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED ew AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNIRESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.70E+03 1.0E-06 1750 1.00 0.001 234 6 15 21110 2.77E-04 NA ND 
Antimony 2.64E+oo 1 .0E-06 1750 1.00 0.001 234 6 15 2190 UIBE-07 2.40E-04 8.23E-04 
Arsenic 2.41E-t00 1 .0E-06 1750 1.00 0.001 234 6 1 5  2190 1.80E-07 2.85E-04 8.33E-04 
Bwium 1 .70E+01 1 .0E-06 1750 1.00 0.001 234 6 1 5  2190 1.27E-06 3.50E-03 3.62E-04 
Beryllium 4.56E-01 1.0E-06 1750 1.00 0.001 234 6 1 5  2180 3.41E-08 5.00E-04 8.82E-05 
Cadmium 4.70E-01 1.0E-06 1750 1.00 0.001 234 6 15 21110 3.52E-08 NA NO 
Calcium 7.28E +04 1.0E-06 1750 1 .00 0.001 234 8 15 2190 5.44E-03 NA NO 
Chromium 4 77E+oo 1 .0E-06 1750 1.00 0.001 234 6 15  211Ml 3.57E-07 1.ooe-02 3.57E-05 
Cobalt 2.10E+OO 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.57E-07 NA ND 
Copper 1.21E-t02 1.0E-06 1750 1 .00 0.001 234 6 15 2190 11.06E-06 NA NO 
Cyanide (total) 2.06E+OO 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 1.54E-07 1.40E-02 1 . 10E-05 
Iron 7.01E +03 1 .0E-06 '1750 1.00 0.001 234 6 15  2190 5.25E-04 NA ND 
l.:ead 7.95E+oo 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 5.94E-07 NA NO 
MaQnesium 2.43E+04 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.82E-03 NA ND 
Manganese 2.84E+02 1 .0E-06 1750 1 .00 0.001 234 6 1 5  2190 2.12E-05 5.80E-03 3.711f-03 
Mercury 7.52E-02 1.0E-06 1750 1 .00 0.001 234 8 1 5  211Ml 5.62E-OII 4.50E-05 1.25E-04 
Nickel 8.23E+OO 1.0E-06 1750 1.00 0.001 234 6 15 2190 8.16E-07 2.00E-03 3.08E-04 
Potassium 3.43E+02 1 .0E-06 1750 1.00 0.001 234 6 15 2190 2.56E-05 NA ND 
Selenium 1.30E-01 1.0E-06 1750 1.00 0.001 234 6 15  2190 ll.73E-011 4.85E-03 2.01E-06 
Silver 4.41E-01 1.0E-06 1750 1.00 0.001 234 8 15 211Ml 3.30E-08 5.00E-04 8.80E-05 
Sodium 5.54E +01 1 .oE-06 1750 1.00 0.001 234 6 1 !5 2190 4.14E-08 NA NO 
Thallium 1 .44E-01 1.0E-06 1750 1.00 0.001 234 8 15 2190 1.08E-08 8.00E-05 1.35E-04 
Vanadium 7.24E+OO 1 .0E-06 1750 1.00 0.001 234 6 15 2190 5.42E-07 7.00E-05 7.74E-03 
Zinc 3.56E+01 1.0E-06 1750 1 .00 0.001 234 6 15 2190 2.66E-06 11.00E-02 2.116E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 1.41E-02 



INttALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTl..ftE CHILO RESIDENTIAL SHORT TERM RISK - SITE AVERAGE CONCENTRATION 

CA IA ET EF ED BW AT INTAKE CSF 

ANAL YTE (MG/M3) (M3/HR) (t'l'I/DA Y) (DAYNR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -1 RISK 

Aluminum 2.81E-05 0.83 24 234 8 15 25550 UOE-08NA ND 

Antimony UOE-08 0.83 24 234 8 15 25550 1.38E-08NA ND 

Arsenic 1.1oe-oa 0.83 24 234 8 15 2"50 1.24E-08 5.00E-t01 8.20E-0I 

Barium 1.18E-07 0.83 24 234 8 15 25550 8.72E-08 NA ND 

Beryllium 3.21E-Olil 0.83 24 234 6 15 25550 2.34E-10 8.40E-t00 1.111e-011 

Cadmium 3.31E-09 0.83 24 234 e 15 25550 2.42£-10 8.10E+OO 1.48E-09 

Calcium 5.13E-04 0.83 24 234 8 15 25550 3.74E-05NA ND 

Chromium 3.30f-08 0.83 24 234 e 15 25550 2.45E-09 4.20E-t01 1.03E-07 

Cobalt 1.48E-08 0.83 24 234 8 15 25550 1.oeE-09 NA ND 

Copper 8.53E-07 0.83 24 234 8 15 25550 8.23E-08 NA ND 

Cyanide (total) 1.45E-08 0.83 24 234 8 15 25550 1.oeE-09 NA ND 

Iron 4.lil◄E-05 0.83 24 234 8 15 25550 3.81E-08 NA ND 

Leed 5.00E-08 0.83 24 234 8 15 25550 4.08E-09NA ND 

Magnnium 1.71E-04 0.83 24 234 8 15 25550 1.25E-05NA ND 

Manganese 2.00E-08 0.83 24 234 8 15 25550 1.48E-07NA ND 

Mercury 5.30E-I0 0.83 24 234 8 15 25550 3.87E-11 NA ND 

Nickel 5.80E-08 0.83 24 234 8 15 25550 4.23E-08 8.40E-OI 3.,oE-08 

Polassium 2.42£-08 0.83 24 234 8 15 25550 1.78E-07 NA ND 

Selenium 8.17E-IO 0.83 24 234 8 15 25550 8.69E-t 1 NA ND 

Silver 3.11E-08 0.83 24 234 6 15 25550 2.27E-10NA NO 

Sodium 3.90E-07 0.83 24 234 8 15  25550 2.85E-08NA NO 

Thallium 1.0lE-09 083 24 234 8 15 25550 7.40E-1 1 NA ND 

Vanadium 5.10E-08 0.83 24 234 8 15  25550 3.72E-08 NA ND 

Zinc 2 51E-07 0.83 24 234 8 15 25550 1.83E-08NA ND 

TOTAL RISK 1.72E-07 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE Ct:;RESIDEKTIAL SHORT TERM HAZARD - SITE AVERAGE CONCENTRATION 

CA IA ET EF ED BW AT INTAKE RID 

ANALYTE (MG/M3) (M3/HA) (tfl/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG./DAY) (MG/KG/DAY) HAZARD 
Aluminum 2 61E-05 0 83 24 234 e 15 2190 2.22E-05 NA ND 
Anlunony 1 86E-08 083 24 234 e 15 2190 1.58E-08NA ND 
Arsenic 1.70E-08 083 24 234 6 15 2190 1.45E-08 NA NO 
Barium 1.19E-07 0 83 24 234 8 15 2190 1.02E-07 1.00E-03 1.02E-04 
Beryllium 3.21E-09 0 83 24 234 G 15 2190 2.73E-09 NA ND 
Cadmium 3.31E-09 0.83 24 234 6 15 2190 2.82E-09 NA ND 
Calcium 5.13E-04 0.83 24 234 6 15 21QO 4.36E-04 NA ND 
Chromium 3.36E-08 0.83 24 234 8 15 2190 2.86E-08 NA ND 
Cobalt 1.48E-08 0.83 24 234 Cl 15 21QO 1.261:-08 NA ND 
Copper 8 53E-07 0.83 24 234 8 15 2190 7.261:-07 NA ND 
Cyanide (total) 1 .45E-08 0 83 24 234 G 15 2190 1.23E-08 NA ND 
Iron 4.94E-05 0.83 24 234 8 15 2190 4.21E-05 NA ND 
Load 5.60E-08 0.83 24 234 e 15 2190 4.77E-08 NA ND 
Magnesium 1 .71E-04 0.83 24 234 e 15 2190 1.48E-04NA ND 
Manganese 2 OOE-06 0.83 24 234 6 15 2190 1.70E-08 1.00E-04 1.1oe-02 
Mercury 5.30E-10 0.83 24 234 8 15 2190 4.51E-10 8.80E-05 5.25E-08 
Nickel 5.80E-08 0.83 24 234 8 15 2190 4.94E-08NA ND 
Potassium 2.42E-08 0.83 24 234 8 15 2190 2.08E-08NA ND 
Selenium ll. 17E-10 0.83 24 234 8 15 2190 7.SOE - 1 0  NA ND 
Silver 3 .tt E-011 0.83 24 234 6 15 2190 2.65E-011 NA ND 
Sodium 3.SOE-07 0.83 24 234 6 15 2190 3.32E-07 NA ND 
Thallium 1.0lE-011 0.83 24 234 8 15 2190 884E-10 NA ND 
Vanadium 5.lOE-08 0.83 24 234 8 15 2190 4.34E-08 NA ND 
Zinc 2.51E-07 0.83 24 234 8 15 2190 2.14E-07 NA ND 

NA/NO - Not available/ Not determined TOT AL HAZARD 1.71E-02 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTLfiE ADlA.T RESIDENTIAL. RISK - AVERAGE BACKGROUND DATA 

cs IA Cf Fl Ef ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YA) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KGJDAY)- 1  RISK 

Aluminum 8 09E+03 50 1.0E-06 1.0 350 8 70 2� 7.12E-04 NA ND 
Arsenic 3.80f+00 50 t.OE -06 1.0 350 8 70 25"0 3.43E-07 1.eoe+oo 8.18E-07 
Barium 4.38E+01 50 1.0E-08 1.0 350 8 70 25550 3.88E-08NA ND 
BeryUium 8.72E-01 50 1.0E-08 1 .0 350 8 70 25550 5.82E-08 4.30E+OO 2.551:-07 
Calcium 3.45E+04 50 1.0E-08 1.0 350 8 70 25550 3.04E-03 NA ND 
Chromium 1 .02E+01 50 1.0E-06 1.0 350 (I 70 25550 8.87E-07 NA ND 
Cobalt 5.28E+OO 50 1 .0E-08 1.0 350 (I 70 25550 U5E-07NA ND 
CoppOI' 1.47E+01 50 1.0E-06 1.0 350 8 70 25550 1.30E-08 NA NO 
Iron 1.34E+04 50 1.oe-oe 1.0 350 8 70 25550 1.18E-03 NA ND 
Lead 1.21E+01 50 1.oe-oe 1.0 350 8 70 25550 1.oeE-08 NA ND 
Magnesium 1.50E+04 50 1.0E-08 1.0 350 8 70 25550 1.32E-03 NA ND 
Manganese 3.70E+02 50 1.0E-08 1.0 350 8 70 25!550 3.28E-05NA NO 
Nickel 1.29E+01 50 1.0E-08 1.0 350 8 70 25550 1.13E-OONA NO 
Potassium 5.70E+02 50 1.0E-06 1.0 350 8 70 25550 5.02E- 05NA ND 
Sodium 8.15E+01 50 1.0E-08 1.0 350 8 70 25550 8.oeE-08 NA ND 
Vanadium 1.07E+01 50 1.0E-08 1.0 350 (I 70 25550 1.47E-08 NA ND 
Zinc 4.54E+OI 50 1.0E-08 1.0 350 8 70 25550 3.88E-08NA NO 

NA/ND - Not available/ Not determined TOTAL RISK t.73E-07 



.. ESTION OF CHEMICALS IN SOIL - ltYPOTUETICAL FUTURE ADll..T REsONTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs IR CF Fl ff ED BW AT INTAKE RtD 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 8 09E-t-03 50 1 .0E-06 1.0 350 9 70 3285 5.54E-03 1 .00E-t-00 5.54E-03 
Arsenic 3.90E+OO 50 1 OE-08 1.0 350 9 70 3285 2.87E-OO 3.00E-04 8.90E-03 
Barium 4 311E-t-01 50 1.0E-00 1.0 350 9 70 3285 3.00E-05 7.00E-02 4.29E-04 

Beryllium 8.72E-01 50 l.OE-08 1.0 350 9 70 3285 4.81E-07 5.00E-03 9.21E-05 
Calcium 3.45E+04 50 1.0E-06 1.0 350 9 70 3285 2.36f-02 NA ND 
Chromium 1 .02E+01 50 1.0E-06 1.0 350 9 70 3285 8.98E-oe 5.00E-03 UOE-03 
Cobalt 5.26E+OO 50 1.0E-06 1.0 350 9 70 3285 3.8tE-08 NA ND 
Copper 1 .47E+01 50 1 .0E-08 1.0 350 9 70 3285 1.01E-05 4.00E-02 2.52E- 04 
Iron 1 .34E+04 50 I .OE-06 1.0 350 9 70 3285 IU5E-03 NA ND 
lead l.21E+01 50 1.0E-06 1.0 350 9 70 3285 8.27E-08NA NO 
Magnesium l .50E+04 50 1.0E-06 1.0 350 9 70 3285 · 1.03E-02 NA ND 
Manganese 3.70E+02 50 1.0E-06 1.0 350 9 70 3285 2.53E-04 1.40E-01 1.81E-03 
Nickel 1.29E+01 50 1 OE-06 1.0 350 " 70 3285 8.82E-08 2.00E-02 4.41E-04 
Potassium 5.70E-t-02 50 1.0E-06 1.0 350 9 70 3285 3.91E-04 NA NO 
Sodium 9. 15E+01 50 1 .0E-08 1 .0 350 9 70 3285 8.27E-05 NA NO 
Vanadium 1.67E+01 50 1.0E-06 l.O 350 9 70 3285 1.14E-05 7.00E-03 1.83E-03 
Zinc 4.54E+01 50 1.0E-06 1.0 350 9 70 3285 3.1 IE-05 3.00E-01 1.04E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 2.0IE-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADU.T RESIDENTIAL RISK - AVERAGE BACKGROUND DAT A 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNfTLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 

Aluminum 8 oef+03 I.OE-06 5000 1.00 0.001 234 8 70 25550 •4.7CIE-05NA ND 

Arsenic 3.IIOE+OO I.OE-06 5000 1.00 0.001 234 8 70 25550 2.30E-08 UflE+OO 4.34E-08 

B111ium 4.38E+01 I .OE-06 5000 1.00 0.001 234 8 70 25550 2.58E-07 NA NO 

BeryUium 6.72E-01 1.0E-06 5000 1.00 0.001 234 8 70 25550 3.8CIE-08 4.30E+01 1.70E- 07 

Calc::lum 3 45E+04 1.0E-06 5000 1.00 0.001 234 8 70 25550 2.03E-04 NA NO 

Chromium 1.02E+OI 1.0E-06 5000 1 .00 0.001 234 8 70 25550 8.00E-08 NA NO 

Cobalt 5.28E+OO t .OE-06 5000 1.00 0.001 234 8 70 25550 3.11E-08 NA NO 

Copper 1.47E+01 1.0E-06 5000 1.()0 0.001 234 8 70 25550 8.07E-oa NA NO 

Iron 1.34E +04 I .OE-06 5000 1.00 0.001 234 8 70 25550 7.aeE-05 NA ND 

Lead l.21E+OI 1 OE-06 5000 1.00 0.001 234 8 70 25550 7.11E-08 NA NO 

Magnesium 1.50E+04 I.OE-00 5000 1.00 0.001 234 8 70 255l50 8.83E-05 NA NO 

Manganese 3.70E+02 1.0E-06 5000 1.00 0.001 234 8 70 25550 2.1ee-oe NA NO 

Nickel 1.28E+01 1.0E- 06 5000 1.00 0.001 234 8 70 25550 7.SeE- 08 NA ND 

Pot.ulum 5.70E+02 1.0E-06 5000 1.00 0.001 234 8 70 25550 3.38E-OONA NO 

Sodium 8.15E+OI  1.0E-00 5000 1.00 • 0.001 234 8 70 25550 5.38E-07 NA NO 

Vanadium 1.67E+01 1.0E-06 5000 1.00 0.001 234 8 70 25550 uoe-oa NA NO 

Zinc 4.54E+01 1 .0E-06 5000 1 .00 0.001 234 8 70 255l50 2.87E-07 NA NO 

NA/NO - No1 available / Not determined TOTAL RISK l.14E-07 



-<iMAl CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E A. , REs.lDENTIAL HAZARD - A.VERA.GE BACKGROUND DATA. 

cs CF SA AF ABS EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Alummum 8.09E+03 l. 0E-06 5000 1.00 0.001 234 Q 70 3285 3.70E-04 . 2.00E-01 1.85E-03 
Arsenic 3 80E t-00 1.oe-00 5000 1.00 0.001 234 Q 70 3285 1.78E-07 2.85E-04 a.27E-04 
Barium 4.39E+01 1.0E-06 5000 1.00 0.001 234 Q 70 3285 2.0lE-08 3.50E-03 5.74E-04 
Beryllium 6.72E-01 1 OE-06 5000 1.00 0.001 234 Q 70 3285 3.00E-08 5.00E-04 8.18E-05 
Calcium 3.45E+04 1.0E-06 5000 1.00 0.001 234 Q 70 3285 1.58E-03 NA ND 
Chl'omium 1.02E+01 1.0E-06 5000 1.00 0.001 234 Q 70 3285 4.87E-07 2.50E-03 1.87E-04 
Cobllh 5.28E t 00 1.0E-08 5000 1.00 0.001 234 9 70 3285 2.42E-07 NA ND 
Copper 1 47E+01 1 .0E-08 5000 1.00 0.001 234 Q 70 3285 e.74E-07 3.98E-02 1.70f-05 
Iron 1.34E+04 1 OE-06 5000 1.00 0.001 234 9 70 3285 0.12E-04NA ND 
Lead 1.21E+01 1.0E-08 5000 1 .00 0.001 234 9 70 3285 5.53E-07 NA NO 
Magnesium 1 .50E+04 1 .0E-06 5000 1.00 0.001 234 9 70 3285 0.87E-04 NA NO 
Manganese 3.70E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.88E-05 5.00E-03 3.03E-03 
Nickel 1 .29E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 5.90E-07 2.00E-03 2.95E-04 
Potassium 5 70E +02 1.0E-06 5000 1 .00 0.001 234 9 70 3285 2.01E-05 NA ND 
Sodium 9.15E+01 1.0E-06 5000 1.00 - 0.001 234 9 70 3285 4.111E-OO NA ND 
Vanadium 1 .87E+01 1 .0E-00 5000 1.00 0.001 234 Q 70 3285 7.82E-07 7.00E-05 1 .C»E-02 
Zinc 4.54E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 2.08E-08 9.00E-02 2.31E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 1.78E-02 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTU.E ADULT RESIDENTIAL LONG TERM RISK - AVERAGE BACKGROUND DATA 

CA IR ET Ef ED BW AT INTAKE CSF 

ANAL YTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 

Aluminum 5 70E-05 0.83 24 234 9 70 25550 1 .34E-08 NA ND 

Ammie 2.75€-08 083 24 234 8 70 25550 8.44E- 10 5.00E+Ol 3.22f-08 

8at1um 3.09E-07 083 24 234 9 70 25550 7.25€-09 NA ND 

Beryllium 4 74E-09 083 24 234 9 70 25550 1.11E-10 8.40E+00 8.34E-10 

Calcium 2.43E-04 0.83 24 234 9 70 25550 5.71E-08NA ND 

Chromium 7.18E-08 0.83 24 234 9 70 25550 UIE-09 4.20E+01 7.07E-08 

Cobalt 3.72E-08 0.83 24 234 9 70 25550 8.72f-1 0 NA NO 

Copper 1.04E-07 0.83 24 234 9 70 25550 2.43E-09 NA ND 

Iron 9.41E-05 0.83 24 234 9 70 25550 2.21E-08 NA NO 
Lead 8 51E-08 0.83 24 234 9 70 25550 2.00E-09 NA ND 

Magne$lum 1.06E-04 0.83 24 234 9 70 25550 2.41E-08NA ND 

Manganes;e 2.61E-08 0.83 24 234 9 70 25550 8.1 1E-08 NA NO 

Nickel 9.07E-08 0.83 24 234 9 70 25550 2.13E- 09 8.40E-01 1.79E-09 

Potanium 4.02E-06 0.83 24 234 9 70 25550 9.42E-08 NA NO 

Sodium 8.45E -07 0.83 24 234 9 70 25550 1 .51E-08 NA ND 

Vanadium 1. 17E-07 0.83 24 234 9 70 25550 2.75E-09NA ND 

Zinc 3.19E-07 0.83 24 234 9 70 25550 7.49f-09NA ND 

NA/ND - Nol available/ Not determined TOTAL RISK 1.GeE-07 



,Al.ATION Of FUGITIVE DUSTS FROM SOil - HYPOTHETICAl. FUTLI\E RESIDENTIAL LONG TERM HAZARD - AVERAGE BACKGROUND DATA 

CA IR ET EF ED BW AT INTAt<E RID 

ANALYTE (IIG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 5 70E-05 083 24 234 II 70 3285 1 .04E-05 NA ND 
Alunic 2.75f-08 0.83 24 234 II 70 3285 5.01E-08 NA ND 
B1111um 3IHIE-07 0 83 24 234 11 70 3285 5.84E-08 1.00E-04 5.84E-04 
8erymum 4 74E-08 0.83 24 234 11 70 3285 8.84E- 10 NA ND 
Calcium 2.43E-04 0.83 24 234 II 70 3285 4.44E-05 NA ND 
Chromium 7.18E-08 083 24 234 " 70 3285 1 .31E-08 NA ND 

Cobalt 3.72E-08 0.83 24 234 II 70 3285 8.78E-08NA ND 
Copper 1.04E-07 0.83 24 234 " 70 3285 1.eae-oa NA ND 
Iron ll.41E-05 0.83 24 234 " 70 3285 1.72E-05 NA ND 
lead 8.51E-08 0 83 24 234 " 70 3285 1.55E-08 NA ND 

Magnesium 1 .06E-04 0.83 24 234 " 70 3285 1.113E-05NA ND 

Manganese 2.61E-06 0.83 24 234 " 70 3285 4.76E-07 1.00E-04 4.78E-03 

Nickel ll.07E-08 0.83 24 234 " 70 3285 1 .65E-08 NA ND 

Potassium 4.02E-00 0.83 24 234 " 70 3285 7.33E-07 NA ND 

Sodium 6.45E-07 0.83 24 234 " 70 3285 1.18E-07 NA ND 

Vanadium 1. 17E-07 083 24 234 " 70 3285 2.t4E-08 NA ND 

Zinc 3.lllE-07 0.83 24 234 " 70 3285 5.83E-08 NA ND 

NA/NO - Not available/ Not determined TOTAL HAZARD 5.HE-OS 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUT�E CHILD RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs IR CF Fl EF ED BW AT INTAKE CSF 

ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UHITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 

Aluminum 8.09E +03 100 1 .0E-06 1.0 350 6 15  25550 4.43E-03NA ND 

Ar$enic 3 90E+00 100 1.0E-06 1.0 350 6 15 25550 2. 14E-00 1.80E+0O 3.85f-08 

Barium 4.3&1:+0I 100 1 .0E-06 1.0 350 8 15 25550 2.40E-05 NA ND 

B•rylhum 8.72f-01 100 1.0E-06 1.0 350 6 Ht 25550 3.68E-07 4.30f+00 1.58E-OO 

Calcium 3.45f+04 100 1.0E-06 1.0 350 6 15 25550 1.88E-02 NA ND 

Chromium 1.02E+01 100 1.0E-06 1.0 350 6 15  25550 5.58E-08NA ND 

Cobalt 5.28E+00 100 1.0E-06 1.0 350 8 15 25550 2.88E-08 NA ND 

Copper 1. 47E+01 100 1 .0E-06 1.0 350 8 15  25550 8.07E-08NA ND 

Iron 1.34E+04 100 1.0E-06 1 .0 350 8 15 25550 7.32£-03 NA NO 

lead 1 .21E+01 100 1.0E-06 1.0 350 8 1 5  25550 6.82E-08NA ND 

Magnesium 1.50E+04 100 1.0E-06 1.0 350 e 15 25550 · 8.22E-03 NA ND 

Mangane$e 3.70E+02 100 1 .0E-08 1.0 350 e 15 255!50 2.03E-04 NA ND 

Nickel 1.29E+01 100 1 .0E-06 1.0 350 e 15 25550 7.0Sf-00 NA NO 

Potassium 5 70E+02 100 1.0E-06 1.0 350 6 1 5  25550 3.12E-04 NA ND 

Sodium IU5E+01 100 1 .0E-06 1 .'0 350 6 15  255!50 5.01E-05 NA ND 

Vanadium 1.67E+0I 100 I .OE-06 1.0 350 e 1 5  25550 i.12E-08 NA ND 

Zinc 4.54E+01 100 1.0E-08 1.0 3!50 e 15  25550 2.48E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL.RISK S.4SE-oe 

• 



.-aESTION OF CHEMICALS IN SOil - HYPOTHETICAL FUTURE CHILD RESll).IAL HAZARD - AVERAGE BACKGROUND DATA 

cs IR CF Fl EF ED ew AT INTAKE RtD 
AHAlYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 8.09E+03 100 1.0E-06 1 .0 350 8 15 2190 5.17E-02 NA ND 
Arsenic 3 90E+00 100 1.0E-06 1.0 350 6 15 2190 2.48E-05 3.00E-04 8.31E-02 
Barium 4.39E+01 100 1.0E-06 1.0 � 8 15 21110 2.eOE-04 7.00E-02 4.00E-03 
Beryllium 6.72E-01 100 1.0E-06 1.0 350 6 15  211M> 4.30E-08 5.00E-03 8.flOE-04 

Calcium 3.45E+04 100 1.0E-06 1.0 350 6 15 211M> 2.21E-01 NA NO 
Chromium 1.02E+01 100 1.0E-06 1.0 350 6 15 2190 8.51E-05 2.00E-02 3.26E-03 
Coball 5.28f+00 100 1.0E-06 1.0 350 6 15 211M> 3.37E-05NA ND 
Copper 1 .47E+01 100 1.0E-06 1.0 350 8 15 211M> 8.41E-05 NA ND 
Iron 1.34E+04 100 1 .0E-06 1.0 350 6 15 21110 8.54E-02 NA ND 
Lead 1.21Et01 100 1 .0E-06 1.0 350 6 15 211M> 7.72E-05 NA ND 
Magnesium 1.50E+04 100 t .OE-06 1.0 350 8 15 2190 8.59E-02 NA ND 
Manganese 3.70E+02 100 1 .0E-08 1.0 350 8 15 2190 2.37E-03 1.◄0E-01 UMIE-02 

Nickel 1 .29E r01 100 1.0E-06 1 .0 350 8 15 21110 8.23E-05 2.00E-02 4.12E-03 
Potassium 5.70E+02 100 1.0E-06 1.0 350 8 15 2190 3.65E-03 NA ND 
Sodium 8.15E+01 100 1.0E-06 1 .0 350 8 15 211M> 5.85E-04 NA ND 
Vanadium 1.67E+01 100 1 .0E-08 1.0 350 8 15 2190 1.08E-04 7.00E-03 1.52E-02 
Zinc 4.54E+01 100 1 OE-06 1.0 350 6 15  2190 2.IM>E-04 3.00E-01 8.88E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 1.21E-01 



DERMAL CONTACT WITH CHEMICALS I N  SOIL - HYPOTHETICAL fUTl..flE CHILD RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANAlYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 
Aluminum 8.09Et03 1.0E-06 1750 1.00 0.001 234 8 15 25550 5.18E- 05 NA ND 
Arsenk; 3.90E+OO 1.0E-08 1750 1.00 0.001 234 8 15 25550 2.00E-08 1.88E+OO 4.73E-08 
Barium 4 3&E+OI 1.0E-08 1750 1.00 0.001 234 8 15 25550 2.81E-07 NA NO 
Beryllium 6.72E-01 1.0E-06 1750 1.00 0.001 234 8 15  25550 4.31E-08 4.30E+01 U5E-07 
Cllllcium 3.45Et04 1.0E-06 1750 1.00 0.001 234 8 15 25550 2.21E-04 NA ND 
Chromium 1.02E+01 1 OE-08 1750 1.00 0.001 234 8 15 25550 8.53E-08 NA ND 
Cobalt 5 28E+OO 1.0E-06 1750 1.00 0.001 234 8 15  25550 3.38E-08 NA ND 
Copper 1 .47E+01 1.0E-06 1750 1. 00  0.001 234 8 15 25550 8.44f-08NA NO 
Iron 1.34E+04 1.0E-06 1750 1.00 0.001 234 8 15 25550 8.�-05 NA NO 
Lead 1.21E+01 1.0E-08 1750 1.00 0.001 234 8 15 25550 7.74E- 08 NA ND 
Magnesium 1 50Et04 1.0E-06 1750 1.00 0.001 234 8 1 5  25550 lil.81E-05 NA ND 
Mangan�a 3.70Et02 1 .0E-06 1750 1 .00 0.001 234 8 15  25550 2.37E-08 NA ND 
Nickel 1.29E+01 1.0E-06 1750 1.00 � 0.001 234 8 15  25550 8.251:-08 NA NO 
Polas$ium 5.70E+02 1.0E-06 1750 1.00 0.001 234 e 15 25550 U6E-08NA ND 
Sodium Q 15E+01 1.0E-06 1750 1.00 0.001 234 8 15 25550 U7E-07 NA ND 
Vanadium 1.87E+01 t.OE-06 1750 1.00 0.001 234 8 15  25550 1.07E-07 NA ND 
Zinc 4 54Et01 1.0E-06 1750 1 .00 0.001 234 6 15  25550 2.IIIE-07 NA ND 

TOTAL RISK 2.S3E-07 

NA/NO - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE R1D 
ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (D�YS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 809E+03 1.0E-06 1750 1.00 0.001 234 8 1 5  21'10 8.05E-04 NA ND 
A1senic 3.g()f:+00 1 OE-06 1750 1.00 0.001 234 8 15 2190 2.82f-07 2.85E-04 1.02E-03 
Barium 4.39E+Ol 1.0E-08 1750 1 .00 0.001 234 8 15 2180 3.28E-08 3.501:-03 8.37f-04 
Beryllium 6.72E-OI 1.0E-06 1750 1.00 0.001 234 8 15 2180 5.03E-08 5.00E-04 1.0lE-04 
Calcium 3.45E+04 1.0E-08 1750 1.00 0.001 234 8 15  2180 2.58E-03 NA ND 
Chromium 1 .02E+Ol 1 .oe-00 1750 1.00 0.001 234 8 15  2180 7.82E-07 1.ooe- 02 7.82E-05 
Cobalt 5 28E+OO 1 .oe-oe 1750 1.00 0.001 234 8 15 2180 3.85f-07 NA ND 
Copper 1.47E+01 1.oe-oe 1750 1.00 0.001 234 8 15 2180 1.lOE-08 NA ND 
Iron 1.34E:t-04 1 .0E-06 1750 1.00 0.001 234 8 15 2180 8.98f-04 NA ND 
Lead 1.21E+01 1.0E-06 1750 1.00 · 0.001 234 8 15 2180 8.03E-07 NA ND 
Magnesium 1.50E+04 I .OE-08 1750 1.00 0.001 234 8 15 2UIO 1.12E-03 NA ND 
Manganese 3.70E+02 1.0E- 08  1750 1.00 0.001 234 8 15 2180 2.TTE-05 UOE-03 4.IME-03 
Nickel 1 29Et01 1.0E-08 1750 1.00 0.001 234 8 15 2180 8.83E-07 2.00E-03 4.llf-04 
Potassium 5.70E+02 1 .0E-08 1750 1.00 0.001 234 8 15  2180 4.27E-05 NA ND 
Sodium IU5E+01 1 OE-06 1750 1.00 0.001 234 8 15 2180 8.84E-08 NA ND 
Vanadium 1 .67E+01 1.0E-06 1750 1.00 0.001 234 8 15 2180 1.25f-08 7.oOE-05 1.78E-02 
Zinc 4.54E +01 1.0E- 08  1750 1.00 0.001 234 8 15 2180 3.311E-08 8.oOE-02 3.nE-05 

NA/ND - Not available / Not determined TOTAL HAZARD 2.54E-02 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - AVERAGE BACKGROUND DATA 

CA IR ET EF ED aw AT INTAKE CSF 
AJ\IALYTE (MG/M3) (M3/HR) (HR/OAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (IIG/KG/DA Y) - 1  RISK 
Al�minum 5.70E-05 0.83 24 234 8 15 25550 4.16E-08 NA ND 
Alsenic 2.75E-08 0.83 24 234 8 15 25550 2.0IE-09 5.00E+Ol 1.ooe-01 
8arium 3.oeE-07 0.83 24 234 Cl 15 25550 2.2,E-OO NA ND 
BerylMum 4.74E-09 0.83 24 234 6 15 25550 3.46E-10 8.40E+00 2.eoE-09 
Calcium 2.43E-04 0.83 24 234 8 15 25550 1.78E-05NA ND 
Chromium 7.18E-08 0.83 24 234 8 15 25550 5.24E-09 4.20E+01 2 .20E-07 
Cobalt 3.72E-08 0.83 24 234 Cl 15 25550 2.71E-09 NA ND 
Copper 1.04E-07 0.83 24 234 8 15 25550 7.57E-09 NA ND 
Iron 9.41E -05 0.83 24 234 8 15 25550 8.87E-08NA ND 
Lead 8.51E-08 0.83 24 234 8 15 25550 8.21E-09 NA ND 
Magneaium 1 .06E-04 0.83 24 234 8 15 25550 7.71E-08NA ND 
Manganese 2.81E-08 0.83 24 234 8 15 25550 U0E-07 NA ND 
Nickel 9.07E-08 0.83 24 234 8 15 25550 8.82E-09 8.40E-01 5.58E-09 

Potaulum 4.02E-08 0.83 24 234 8 15 25550 2.93E-07 NA ND 
Sodium 8.45E-07 0.83 24 234 Cl 15 25550 4.70E-08NA ND 
Vanadium 1.17E-07 0.83 24 234 8 1 5  25550 8.56E-09NA ND 
Zinc 3.l9E-07 0.83 24 234 8 15 25550 2.33E-08 NA ND 

TOTAL RISK 3.28E-07 



eALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTU\E ACr RESIDENTIAL SHORT TERM HAZARD - AVERAGE BACKGROUND DATA 

CA IR ET EF EO · ew AT INTAKE RtD 
ANALYTE (MG/M3) (M3/HR) (HR/OAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/OA Y) HAZARD 
Aluminum 5.70E-05 0.83 24 234 6 15 21a0 4.85E-05 NA ND 
Arsenic 2 75E-06 083 24 234 6 15 2190 2.34E-08 NA NO 
Barium 3.09E-07 0.83 24 234 6 1 5  2190 2.83E-07 1.00E-03 2.63E-04 
Beryllium 4.74E-09 0.83 24 234 6 15 21a0 4.03E-09 NA ND 
Calcium 2 43E-04 0.83 24 234 6 15 2190 2.07E-04 NA ND 
Chromium 7.18E-08 0.83 24 234 6 15 2190 6.11E-08 NA ND 
Cobalt 3.72E-08 083 24 234 6 15 21a0 3.16E-08 NA ND 
Copper t.04E-07 0.83 24 234 8 1!1 2190 8.83E-08 NA ND 
Iron 9.41E-05 0.83 24 234 6 15 2190 8.01E-05 NA ND 
lead 8.51E-08 0.83 24 234 8 15 2190 7.24E -08 NA ND 
Magnesium 1.06E-04 0.83 24 234 6 15 2190 8.eeE-05 NA NO 
Manganese 2.6tE-08 0. 83 24 234 8 15 2190 -2.22E-08 1.00E-04 2.22E-02 
Nickel Q.07E-08 0 83 24 234 6 15 2190 7.72E-08 NA NO 
Potassium 4.02E-06 0.83 24 234 6 15 2190 3.42E-08 NA ND 
Sodium 6.45E-07 0 83 24 234 8 15 2190 5.4QE-07 NA ND 
Vanadium 1.17E-07 0.83 24 234 8 15 21a0 9.99E-08 NA NO 
Zinc 3.19E-07 083 24 234 8 15 2190 2.72E-07 NA NO 

NA/ND - Not available/ Not determined TOTAL HAZARD 2.25E-02 



INGESTION Of CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADlA.T RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs IR CF Fl Ef ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITlESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-t RISK 
Aluminum 1.52E+04 100 1.0f-08 1.0 350 30 70 25550 8.112E-03 NA NO 
Ats.Ilic 6 70f+OO 100 1.0E-06 1.0 350 30 70 25550 3.93E-06 UIOE+00 7.oeE-08 
Banum 8.31E+01 100 1.0E-06 1.0 350 30 70 25550 4.88E-05 NA ND 
Beryllium 9.70f-01 100 1.0E-00 1.0 350 30 70 25550 5.oeE-07 4.30E+OO 2.45E-08 
Calcium 9.47E+04 100 1.0E-00 1.0 350 30 70 25550 UOE-02NA ND 
Chromium 2.07E+01 100 1.0E-00 1.0 350 30 70 2'550 1.22f-05NA ND 
Cobalt 8.00E+OO 100 1.0E-00 1.0 350 30 70 25550 4.70E-00NA NO 
Copper 2.28E+01 100 1.0E- 06 1 .0 350 30 70 25550 1 .34E-05 NA NO 
Iron 2.05E+04 100 1.0E-06 1.0 350 30 70 25550 1.20E-02 NA NO 
Lead 2.03E+01 100 1 .0E-06 1.0 350 30 70 2'550 1.19E-05 NA NO 
Magnesium 3.35E+04 100 1.0E-06 1 .0  350 30 70 2'550 · U7E-02NA NO 
Manganese 8.87E+02 100 1.0E- 06  1.0 350 30 70 25550 4.03E-04 NA ND 
Nickel 1.88E+01 100 1.0E-06 1.0 350 30 70 25550 1.11E- 05 NA ND 
Potassium 1.12E+03 100 1.0E-06 ,.o 350 30 70 25550 8.58E-04 NA NO 
Sodium 1.42E+02 100 1.oe-00 100 350 30 70 25550 0.34E-05 NA NO 
Varntd1um 2.78E+01 100 1.0E-00 1.0 350 30 70 2"50 U3E-05NA NO 
Zinc 7.73E+01 100 1.0E-06 1.0 350 30 70 25550 4.54E-05NA NO 

NA/ND - Not available/ Not determined TOTAL RISK t.UE-OI 



11-'tSTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADll..T REstDC:.AL HAZARD - MAXIMUM BACKGROUND DATA 

cs IR CF Fl EF ED BW AT INTAKE 
ANALYTE (MG/KG) (MG/DAY), (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) 
Aluminum 1.52E+04 100 1.0E-06 1.0 350 30 70 10950 2.oee-02 
Arsenic 6 70E+OO 100 1 OE-08 1 .0 350 30 70 10950 e. ,ae-oe 
Barium 8.31E+OI 100 1.0E-00 1.0 350 30 70 10950 1.14E-04 
BeryUium 9.70E-OI 100 1 OE-06 1.0 350 30 70 10950 1.33E-08 
Calcium 9 47E+04 100 1.0E-08 1.0 350 30 70 10950 1.30E-01 NA 
Chromium 2.07E+01 100 1.0E-06 1.0 350 30 70 10950 2.ME-05 
Cobalt 8 OOE+OO 100 1.oe-oe 1.0 350 30 70 10950 1.lOE-05 NA 
Copper 2.28E+01 100 1.0E-06 1.0 350 30 70 10950 3.12E-05 
Iron 2.05E+04 100 1.0E-06 1.0 350 30 70 10950 2.81E-02 NA 
Lead 2.03E+01 100 1.0E-08 1.0 350 30 70 10950 2.78E-05 NA 
Magnesium 3.35E+04 100 1.0E-06 1.0 350 30 70 10950 . 4.59E-02 NA 

Manganese 6 87E+02 100 1.0E-08 1.0 350 30 70 10950 i.41E-04 
Nickel 1.8iE+01 100 1.0E-08 1.0 350 30 70 10950 2.58E-05 
Potassium 1.12E+03 100 1.0E-06 1.0 350 30 70 10950 1.53E-03NA 
Sodium 1.42E+02 100 1 0E-06 1.0- 350 30 70 10950 U5E-04NA 
Vanadium 2.78E+01 100 1.0E-06 1.0 350 30 70 10950 3.81E-05 
Zinc 7.73E+01 100 1.0E-06 1.0 350 30 70 10950 1.06E-04 

RID 
(MG/KG/DAY) 

1.00E+OO 
3.00E-04 
7.00E-02 
5.00E-03 

5.00E-03 

4.00E-02 

1.40E-01 
2.00E- 02 

7.00E-03 
3.00E-01 

NA/NO - Not available/ Not determined TOT AL HAZARD 

HAZARD 
2.08E-02 
3.00E-02 
U3E-03 
2.eeE-04 

NO 
5.87E-03 

ND 
7.81E-04 

NO 
NO 

ND 

0.72E-03 
1.28E-03 

NO 

NO 

5.44E-03 
3.53E-04 

7.ME-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTLIIE ADU..T RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs Cf SA AF ABS Ef ED BW AT INTAKE C8F 
ANALYTE (MG/KG) (KG/MG) (CM2/EI/ENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1 .52£+04 1 .0E-06 5800 1.00 0.001 350 30 70 25550 5.18E-04 NA NO 
Alsenic 6 70E+0O 1 OE-06 5800 1.00 0.001 350 30 70 25"0 2.28E-07 1.aee+oo 4.31E-07 
Barium 8.31E+01 1 OE-06 5800 1.00 0.001 350 30 70 25550 2.83E-08 NA ND 
Beryllium II 70E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.30E-08 4.30E+01 1.42E-08 
Calcium 9.47E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.22£-03 NA NO 
Chlomium 2.07E+01 1 OE-06 5800 1.00 0.001 350 30 70 25550 7.0SE-07 NA ND 
Cobalt a.ooe+oo 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.72E-07 NA ND 

Copper 2 28E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.76E-07 NA ND 
Iron 2.05E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 U6E-04 NA ND 

Lead . 2.03E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 8.S11E-07 NA ND 
Magnesium 3.35E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.14E-03 NA ND 
Manganese 6.87E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.34E-05 NA ND 
Nickel 1.88E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 U4E-07 NA ND 

Potau,um 1. 12E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.81E-05 NA NO 

Sodium 1.42E+02 1.0E-06 5800 1.00. 0.001 350 30 70 25550 4.84E-08 NA ND 
Vanadium 2.78E +01 1.oE-06 5800 1.00 0.001 350 30 70 25550 9.47E-07 NA ND 
Zinc 7.73E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.63E-08 NA ND 

NA/ND - Not available / Not determined TOTAL RISK 1.15E-08 



TABlE 1 S. IMMMY Of' RISl<SJHAZNIDS ASSOCIATED Willi OM. Y EXPOSUIE TO TIE L£VB.s OF 
CONS1TT\JBffll OF CONCERN IN lltE SOIL AT lliE FORMER �  SITT: - R1E SITE 9"' UCl. 

ADlA.T RISK 

CtElaCAL INGESTION INHM.ATION DERMAL TOTAL 

Alufflinum NO NO NO 
� ND NO NO 
Ar-.c s.ote-oe 2.31E-tr7 3.eaE-07 
Barilft NO NO jND 

3.31E-oe 9.0E-08\ 1.92E-oe 
ea.._ ND 4.381:-081

: Calcillffl NO ND 

Chronliwn ND 5.IICIE-07 NO 
Cobalt NO NO ND 
Coppa' NO NO NO 
Cyanlda (lalal)  NO NO NO 

11,_ NO NO NO 
Lead NO NO I ND ... .....,. ND ND ND 

� Man.- ND NO NO .._..., ND NO , NO 
Nldlal ND 9.85E-08INO 
PalaailMt NO NO 'ND 

Selenium NO NO IND 

Sllwr NO NO IND 

Sodium ND NO I ND 

Thalluffl NO NO iND 
NO NO IND 
ND NO ND 

a.48E-tr1I 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 
I I 

1.0IIE-<>2I Aluminum a.45E-03IND 2.451:-o:J ,.,..,_.,., UIIE-OZINO 2..21�-03, 2.51E-o2! 
� 2.S1E-02 ND 1.58E-o:J 2.ne-02I 
Barilan 8.NE-04 a.72E- 04I 1.03E-o:J 

�-] le.y,._ 3..511E-04 NO 2.oeE-04 5.4J7E--04 
Cadffiiunt 2.:18E-03 ND 1.NE-03 4.371:-03 ICalc· NO NO ND 
c..=.. 4.4J7E-03 ND 5.42E-04 s..22E-o:sl 
.Cobd IND NO NO 

ND 2.71E-04 5.02E--OSI !Copps 4.74E--o3 
Cyanide {lalal) I 2.42E-04I ND 2.00E-05

I 

2.821:-04I .,,_ I ND IND NO 
,L-d ND NO NO NDI 
: ... .,...... NO iNO ND 

8.48E-o3l 
� .,_._ 4.451:-03I a.75E-03I 1 .07£-02\ 

Msc:wy 5.42£-041 2.ese-oeI 2.
0IIE

-04
I 

7.54E-04I 
Nidal !J.75E-04I NO 5.85E-04 1.54E-03I 
� NO IND NO I NQ 
s...._ 7.55E-05IND 4.52E-08I a.OOE-05I 
Sww 2.115E-04 INO 1.71E-04I 4.S7E--o4I 
Sodium ND ND ND NO 
Thalium 4.88E-03INO 2.B:IE-03I 7.71E-03I 
v--- 2.allE-03I ND 1.eeE-<>2I 1.951:--021 
Zinc 2.07E-04INO 4.00E-05I 2.47E--o4I 
TOTAL 8.IIOE-021 9.0ZE-031 3.72E-o21 1.32£-otl 

NA/ND - Not appl-.ble/Not dewm1ned 



TABlE 1 SI ... tJfY OF RIBICS,HAZNID8 ASSOCIATB> wmt DAILY EXPOSURE TO TIE LEVELS OF 
CONlffl1UElffll OF CONCERN IN TIE SOL AT TIE FORMER AMPI IEN0L SITE - RloE SITT: � UCt.. 

i CHEMICAL 
I 
'Aluminul'II i� 
Manic 
ia. ... .� :ea ..... 
ICalcium 
jc...___ :Cobalt 
'Coppa 
!Cyanid9 (lalll)  
' Iron 
:Lead ·-.............,_ 
Mercury 

,Nlclal . .......,, 
l s-enilllft sav-
lSodium 
;Thallum 
I I=--

Alumnlnt 
Antil-.y 
Anenic 
a.nan 
� 
CadMha 
Cu:iuln 

CHEYCAL 

C""-iuffl 

Cotid 
Co,iper 

Cyanide (lalll) 
ln1n 
Lad 
-... ... ._ ......,_ 
Marcury 
Nida! 
Pomalum 
s....... 
Siwr 
Sodiuft 
ThaJlum 
v ........ 
Zinc 
TOTAL 

SOL 
INGESTION INtW.A110N DERIW.. TOTAL 

ND ND ND 
ND ND ND 

1.13E-05 2.2DE-07 1.11E-07 
ND ND ND 

e.17E-oe a.48E-oe 9.2111E-(J7 
ND 4.10E-08 ND 
ND ND ND 
ND 5.51E-07 ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND NO ND 
NO NO ND 
ND : NO ND 

� NO NO ND 
ND 9.1IIE-08 ND 

. , .. -� 
ND ND ND 
ND NO ND 
NO ND ND 
ND NO ND 
NO ND ND 
ND NO ND 
ND NO 

INGESTlON IMW.ATION DERMAL TOTAL 

NO ,ND ,.., 2.14E--<tl I NO I 3.saE-OS 
2.441:-01 jNO I 2..5SE-03 
a.28E-03I 4.0'7E-04I UJ7E-03 
3ME-OS

1 :  IND 3..3m:-04 
ND 
ND ND 'ND 

1.oeE-ozlNO j.., 
2.1IIE-04 

ND 'ND 
ND , M) NO 

I: 2.2tE-031 NO I
ND 

3.241:-05 

=E] 
:ND 
.ND I

ND ' I 

1.CME-021 
ND :NO I ND 

4.1eE-02i 4.oeE-021 9.28E-02 
5.oeE-OSI 1.24E-o61 3.38E-04I 5.41E

] i 9.10E-031NO 9.141:-04
1 

1.00E-0 2  iN) N) • ND 
I 7.05E-041 NO 7.30E-oel 1.1ze-04I 
! 2.7IIE-031ND 2.77E-041 3.03E-03I 
; ND ND ND I 

5.01E__:i I 4.551:-031 N) 4.5111:-041 
�-021Nl 2..81E-021 5.38E-02I 
1.931:-0SINO S.47E-05

1 
2.00E-03

1 s.1SE-01 I 4.13E-02t 4.nl:� SJME-01 



TABLE 2 SIWARY OF ASSQJHAZMOS IISSOCIAlB> wmt DAILY EXPOSURE TO� LEVB.S OF CONSTITUeml 
OF C0fCERN IN lN! SOL AT THE FORMER Mr! ENCL SITE - ME SffE MAmoaJM CONCafTRATIONS 

ElCPOSURE PAntWAVS 
S0IL 

CHEIICAL. INGESllON IMW.A110N DBllllll. TOTAL 

Nlninuln NO ND NO ,.,.._,., NO ND ND 
Ana1il: 1.00E-05 3..91E-a7 0.11E-07 

1=: NO ND ND 
4.04E-OO 1.11E-Ga 2..341:-00 

ND 11.«IE-GalND 
' Cak:ium NO ND 

o.71E-071: Chnlfflium NO 
Colld ND ND ND 
Cciwer ND ND ND 
,c.,.,._ (llaal)  ND ND ND 
jlron ND NO ND 
Lad NO NO ,ND 

' MllgnNiuffl NO NO '.ND 
Mangu-. ND ND ;ND 

ND ND , ND 
� ND 2.05E-081 ND 
Paeaajum ND ND ' ND !s.-....n 

ND ND IND 
� NO ND :ND 
Sodium ND ND ' ND 
'T1lallullt ND ND I ND Iv

_
._ 

I 
NO ND 

1 : ND NO 
1.11E--oel 

CHEMICAL INGESTION I DERMAL TOTAL 

' Aluminunt 2.48E-OZ NO 7.23E-03 3.22E-G2 
� 4.251:-0Z

I 
ND ' 4.11E-o31 4.118E-G2 

A,.-.: 4.341:-02 NO I 2.85E-OSj 4.90E-G2 
e.ua 2.25E-031 2.21E-OSI 2.9"1E-03 7.07E-03 

4.311E-04IND 2.54E-04 S.931:-04 Beryllunl I c...... 3.e2E-02
1 : 

3.00E-OZ S.01E--OZ 
. Calcium NO ND 
Chnlffliuw 5.32E-03IND S.17E-04 5..831:-031 
Collall ND I ND ND 

Cciwer S.75E-02fND 3..INIE--03 7.14E-� 
C.,.,.. (111al)  1.48E-03INO 1.231:-04 1.eoE-03 
Iron ND i: NO 

·-3 
Lad ND · ND 
� ND ; NO ......,_ I 9.711E-031 1.92E-021 1.42£-0

21 W.cwy 1.oee-021 5.14E-051 4.oeE-03 uee:J 
Nida I 2.e2E-03! ND 1.52E--03 4.14E-03 
Poelmaium 

I
ND iND ND I 

� 1.21E-04I ND 7.21E-oel 1 .DE-041 
sa- I 4.93E-041ND 2.eeE-04 i 7.79E-04I 

NO Sodull ND · ND NO I 

Thallum 7.18E-031ND •. ,7E-03I 1.14E-02f 
VaNdium S.9"1E-031ND 3.ME-021 

4.SOE-02
1 Zinc 4.HIE-04IND a.o:se-osl 4.NE-04 

TOTAL 2.e21:-011 2.15E-021 1.14E-o1! 3..87E-otj 



------------ -- --

TABLE 2 SlWMY OF R� MSOCIATED WITH OM. Y EXPOSUIE TO TIE LelB.S OF CONS'T11\EHTS 
OF CONCERN IN TtE SOI.. AT THE FOMIER AWHEN0l. SRI; - RME Sff'E lilAlCIMUU CONCENTRA110NS 

ElCP0SURE PAlliWA'tS 
SOL 

CHEMICAL INGESTION INtW.A110N DERMAL TOTAL 

Alulllinuffl NO ND ND ... ,,,.,_.,, ND ND ND IC! 
Ar..-: t.871:-0S 3.81E-o7 t.81E-07 1.931:--05 
Barium NO ND ND 
Berytluffl 7.54E-08 t.o:IE-oa 7..511:-07 
Cadfflillnt NO e.1ee-oa ND 
Calcium NO ND ND 
Chrofflilan NO 8.27E-0"1 ND 
Comlt ND ND ND 
Coppa ND ND ND 
Cyanid9 (1aal)  NO ND ND .,_ ND NO ND 
Lead ND NO ND � 
, ... en-un ND NO NO ... ,...,..,_ ND NO ND ... 
iMarcury ND ND ND NDi 
!Nk:MI ND 2.47E-oa ND u7E-al 
IPalaaaium ND ND ND ND! 
'Seleniwn ND NO ND ... 
l=.n ND NO ND Nii 

NO ND ND NIJI 1=::.. NO ND ND NIJI 
ND ND ND ND! 

!Zlrlc ND ND NO ND! 
' TOTAi. 1 .0IE.-oa 9JIIE-o7 2.a3e·--1 

SOL 
CHEMICAL INGES110N INHM.AllON DERMAL TOTAL 

!NO I 
Aluminunl ND ND ND! 
� 3.NE-01INO e.ME-031 4.o:IE-otl 

;� 4.05E--01 IND 4.28E-G3I 4.0IIE-otl 
Barium 2.1oe-02I 1.o:IE-03 4.22£-03! 2.e3E-Ol21 
a.ytlunl 4.0IE.-03

1: IND 
4.ttE-041 4.50E-OISI 

'Cadmilaft ND I NDI I
Cu:lum jND ND ... 
Chromium I

ND 
1.24E-021ND 2.♦ee-041 t.27E--GZI 

Cobalt ,.., ND I ... 
Coppa !ND I ND ND I ... 

: Cyanid9 (laal) ! 1.3IIE-021 ND 1.NE-041 1.40E-OZI 
Iron ND [N> , ND I ... I Lead ND NO IND I ND ........... NO IND 'ND I ... ...,..,_ 9.t3E-021 aJJ7E-02I 2.21E-021 2.04E-ot I 
Marcury 9.aoE-021 2.40E-041 8.57E-031 t.05E-otl 
Nidcal 2.45E-021 NO ! 2.48E-G31 2.tl8E--021 ,.._._ ND NO j ND ND 
� t.13E-o31ND 1.17E-051 1.t4E-GSI 
s._. 4.eoE-031 ND 4.aE-041 5.07E-OISI 
Sodium NO •ND lND ND 
n.AllwR 5.71E-OSIND I e.1SE-0♦1 7.38E--O:SI .,....... t.17E-02IND e.2.0E-ozl t.24E-411 
Znc 3.IIE-OSIND ' 1.30E-041 4.otE--1 
TOTAL 1.14Eff0! 9.10E-ozi 1.11E-otl t.38E+cal 



TABLE 3 SUIIMARY OF RISICSIHAZARDS ASSOCIATB> wmt DALY EXPOSLIIE TO 1lE l.EVEl.S OF 
CONST11\Jl:H1'S OF CONCERN IN llE S0L ATntE fORIER AWHEN01. SITE - C1E SITE AVERAGE CONCENmAllONS 

EXPOSURE PATHWA'tS 
SOIL 

CHEMCAL INGEST10N INtW.AT10N DEflliW.. TOTAL 

Alllfflinum NO ND NO 
Arltinlolty NO NO ND 
Anene 3A:2E-07 1.-e-oa z..ae-oa 
Barillffl ND NO ND 
e.rytllan 1.7:IE-<JT 8..331:-10 1.1!iE-cJ7 
Cadmiln ND 4.741:-10 ND 
Calcum ND ND ND 
lchromiwn NO U1E-08 ND 
Cobalt ND ND ND 
Copper NO ND ND 
Cyande (laal)  NO ND ND 
Iron NO ND NO 
Lead NO ND NO ... .,...... ND ND ND .....,_ ND ND ND 1=... ND ND ND 

NO 1.141:-08 ND 
ND ND ND 

l
s.len

""' 
ND ND ND 

Slww NO ND ND 

1:::. ND ND ND 
NO ND ND 

1=-- ND NO ND 
ND NO ND 

ITOTAL 

EXPOSURE PATI-tWA'tS 
SOL 

CHEMICAL INGESTION INHALATION OBIMAL TOTAL 
I
.Aluminum 2..54E-03 ND S..-E--04 3.3111:-03 
� 4.52E-03 ND 5.04E--04 5.03E-03 
!Anenic 5.50E-03 NO 3Jr7E--04 5.UE-03 18ariwn UIE-04 2.111E-041 2.22£-04 8.0IE-04 
Beryllum 8.251:-05 NO I.., 

4.111E-05 1.04E-04 
,Cadrnilan 8.44E-04 ND 8..1 !iE--04 1.2IE-03 

7.41E-:i 
•Caacun ND NO 
!chromium 8.ME-04 NO I 8.741:-05 

1
Cobalt ND NO ,.., NDI 
Copper 2.07E-03 ND l 1 .40E-04 2.21E--osl 
Cyanida(laal) 7.05E-05 ND 8.73E-08 7.72E-

=J Iron ND ND 'ND 
L•d ND ND 1 ND Nd 
, .......... ND ND IND .....,_ 1.381:-03 3.85E-031 2.32£-03 7.35E-:, Mercury 1.ne-041 1.12:E-Gel 7 .aaE-05 

l 
2.481:-04 

Nicul 2.82E-04IND ! 1.aaE--04 4.70E-
:J 

Potuaium NO I ND '.ND 
Selenium 1.7BE-051 NO 

' 1.231:-081 1.91E-051 
Slwr 

I ND 
S.05E-051ND 4.04E---051 1.01E-04J 

Sodiunl ND ND NQ 
Thalliwft 1.23E-03IND 8.24E-04i 2.0IE-031 
Vanadium 7 .OIE-04 I NO 4.74E-031 s.45E

-03I 
Zinc 8.13E-05INO 1.81E-05 9.8!1E-05 
TOTAL 2.02E-02I 3.ME-03 1.11E'-OZ 3.51E-02 

NA/NO - Not applicable/Not dltlsmined 



TABLE 3 Sl WARY OF RISKS,'HAZMDS ASSOCIAlB> M1H OM. Y EXP0SlatE TO TtE LEVB.S Of' 
CONS111\JENTII Of' C0NCEflN IN ffll! SOL AT THE FORMER ,...,,  IEN0l. Sffl: - Cl£ Sf're AYEIAGE CONCENTRA110NS 

EJIPOSURE PATHWAYS 
SOL 

aEMICAL INGES110N INHN.ATION DBIMM. TOTH. 

AMninln ND ND ND 
� ND ND ND IAnnc z.-e-oe 8.20E--OS 2.92£-0. 
Barium ND ND ND 
� 1.07E-08 1.97E--OS 1.211:-0'7 
CaGnium ND 1.41E-m ND 
eu:... ND ND ND 
Clwamiuffl ND 1.03E-0'7 ND 
/Cobalt ND ND ND 

1=� 
ND ND ND 
ND ND ND 

;"- ND ND ND 

� 

,Lad IND ND ND ....-.- ND ND ND .....,_ 1 ND ND ND 

' Maralry I ND ND ND 
Nlicul ' ND 3..seE-08 ND 

· Pcitanium NO ND ND 
's..n.... ND ND ND 
,sa- NO ND ND 
: Sodiuffl 

I
ND ND ND 

;ND ND ND 
1 ND ND NO 

1� 
ND ND 

CHEMICAL I INGES110N INtW.ATION DERMAL TOTAL 
I 

Aluminum 
I 

IND ND NO 
� 4.2ZE-021 ND &.DE-<MI 
M«tic 5.t4E-02 t ND  S.33E-041 
Barilal 1.551:�I t.02E-04 3.82£-041 
Barytlllln 5.aE-04IND S.82E-o5j 
Cadffliulwl ,NI) I ND NO 
Calcium ' ND I ND ND ' 
Chramilaft 1.52E-03IND 3.57E-051 1.!ilE-� Cood ND I ND I ND 
Co,pa ND ! ND  IND 

e.-e-:i CV.....(laal) 0.511E-041ND 1.10E- 051 .,_ ND IND 1:: = Lad ND ; ND ... .,.._ • ND ; ND IND .....,_ 1.21E-02i 1.11JE-021 3.79E-O:SI 3
-UE

-
� Marcury 1.eOE-031 5.25E-08I 1.2!IE-041 1.T.!E-03 

Nidrat 2.aE-031 ND 3.oeE-041 2..IME-031 
Pnbu in:• NO ND : ND � 
� 1.eeE-041ND 2.01E-081 t .eE-o♦ I 
sa- 5.04E-041 ND s.eOE--051 S..30E-04! 

NO ND ND NIJ 
1lallunl 1.t5E-031ND 1.35E-041 1 ..2IIE-o31 
v___, S.81E-031ND 7.74E-O:St 1 .43E-021 Zale 7.58E-041ND • 2.IIIE-o51 T.88E-04 
TOTAL 1.241:-01 t 1.71E-021 t.41E-OZ! 1 ..58E-01j 

NA/NO - Not applleal;,le/Not �mined 



TAlll£ 4 st WARY 0,: RISKSMAZMDS ASSOCIAlB> wnH OM. Y EXPOSURE TO 1l1I! a.e,as OF CONSTfflJl:NTS 
OF CONCERN IN ll1E SOL ATlHE WR Alil"HENOl. Sffl: - RIE MAJCllaU MCKGRDUND CONCaf111A110NS 

ElCP0SURE PAllfWAVS 
SOL. 

CHEMCN.. INGESTION INtW.AllON DERMAL TOTAL 

ND ND ND 
7.0IE-oe 2.79E-o7 4.31E-o7 

ND ND ND 
Z.481:-08 8.71E-08 1.42£-oe 

ND ND ND 
ND 7.18E-o7 ND 

Cobaa ND ND ND 
Coppa ND ND ND 
Iran ND ND ND 
Lad ND ND ND ........ ND ND ND 
...,.._ ND ND ND 
Nldal ND 1.31E-Cle ND 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND 

·_-,;);'..: ... _ .-·-:':. 

ADU. T HAZARD 
... . .. ·..:: 

CHEYCAL INGESllON IMW.AllON OERMM.. TOTAL 

IAlulwinlmt Z.OIE-02 ND 8.04E-03 2.IIIIE-02 

l'--c 3..oeE-02 NO I 1.S7E-03 3..25E-G2 
a.run 1.UE-03 1.eoE-031 1.881:-0S 5.11E-OS 

,a.r,tlum 2.eeE-04 ND I 1.541:-04 4..20E-G4 

' Calcium ND NO ND 
IClwarlN&an 5.87E-03 NO 8.511:-04 IS.33E-OS I 
Coe.It ND NO NO 

a.27£_:, Coppa 7.81E-04 NO 4.57E-G5 
Iran ND ND ND NDI 
lead ND ND , ND NDI ... , ;,.. ND ND I ND Nd 
...,.._ IS.72E-OS 1.32£-Q21 9.751:-03 2.97E-<>21 
Nldal 1.29E-OS ND 7.51E-04 

2.05E] ' Palaaelln ND ND : ND 
Sodlun ND ND I ND 
v ...... 5.44E-OS ND 3.11SE-O:Z 3.70E-02I 
Zlnc 3.53E-04I ND e.82E-oel 4.21E-04 

7.381!-02 1.481:-02 5.211E-O:Z 1.41E-01 TOTAL 

\IA/NO - Not applicable/Not CM!larmined 



TABLE 4 SlWARY OF� A880CIATB> WITH OM.Y EXl'OSl.alElO ntE L£VELS � C0NSTiruENTS 
OF CONCERN IN ntE S0L AT 1lfE FORMER AMP! IIBt0l. SITE - MIE IMJCNI Ill BACKGll0UND CONCEHTAAT10NS 

ElCP0SUflE PAlliWAVS 
SOL 

CHEMICAl. INGESTION INHN...ATION DERMAL TOTAL 

Aluffljnum ND ND ND 
.-.... 1.32E-o5 2.SIE-07 1.aE-07 
Bui..t ND ND ND 
a.ytlum 4.57£-oll e.ne--oe 4..91E-07 
Caaciulll ND ND ND 
Chnlfflilaa ND e.NE-07 ND 
Cobalt ND ND ND 
CopfMr ND ND ND 
Iron ND ND ND 
Lead ND ND ND 
........... ND ND ND 
...,._ ND ND ND 
Nidral NO 1 .2:ZE-081 ND 

NO ND iND 
NO NO ;ND 
ND NO :ND 
NO ND 

CHEMICAL INGESTION INHALA110N DERMAL TOTAL 

1� ND ND �NO 
3.D2E-o:s/ I A,Nnic 2..NE-01 NO I 2.18E-01 

i
=:. 

1.52£-02 7.48E-041 3.GIIE-«11 1.90E--02 
2.411E-

031 : 
I 2.48E-04i 2

.
7

3E-� JCelcium ND ,NO 
c.._...,. 1.32E-021ND 2.NE-041 1.351:-021 
'Cobalt NO ND ND 

� ,COl!fM' ND ND NO 
' Iron ND NO . NI) NO 
,Lad ND NO 'ND NO 

\
w.gr..ium NO NO " ND Na 
: ...,,.,_ 8.%7E-02 8.181:-021 1.51E-021 1.40E-01 I 
, Nldal 1.21E-02 ND 1.21E-031 1.331:--02 
Poaaium ND ND ND 

I 
ND! 

I 

'Soclum ND ND • ND NOi 
,Vanadium 5.oeE-02 ND 

. 
5.10E-021 1.02E-01 I 

3.2111:-03 NO 1.10E-041 3.40E-03 
TOTAL 4.48E-01 8.24E-02 7.47E-021 5.aze-01 



TAII.E 5 !M WMY OF RISIC8JHAZNIDB �TB> wmt IMLY EXPOSUIE lO n£ LEVELS Of' CONS'TfflJENTS 
OF CONCERN IN n£ SOL AT 'THE F0MER MW"IIENOl. SITE - CTE AVERAGE UCKQR0UND CONCaffllA110NS 

EllP08URE PATHWA'tS 
901.: 

CHBa::M. INGEST10N INtW.ATION DERIIM. TOTAi. 

AunirlUllt ND ND ND 
Anenic 3.IE-oe 1.CIIIE-07 4.7:IE-08 
8ariulll ND NO ND 
8arylllllll 1.IIIE-08 2.NE-08 1.IE-<11 
eaa.. NO ND ND 
Chronlun NO 2.211E-07 ND 
Cobalt ND ND ND 
Co,,., ND ND ND 
Iron ND ND ND 
lad ND NO ND 
W.111 I IHlffl ND NO ND 
1 ... ..,_ ND ND ND 
Nidlllll ND 5.58E-08 ND 
Paluaiurn ND ND ND 
Sodiulll ND ND ND 
Vuadlum ND NO NO 
Zinc NO NO NO 
TOTAi. 5.aE-oe L1111:-07 

Cta.D HAZARD 

CHElaCAL INGESllON INHALATION DERMM. TOTAi. 

Aluminwft IND ND ND 

1:= I S.31E-G2IND 1.02£-0S 
I 4.00E-o:sj 2.1131E-o4 9.371:-04 I= I S.eoE-o41NO 1.01E-04 

IND IND ND 
[Chroffllum I

ND 

3.291:-0SINO 7.821:-05 
Cobalt j ND NO 
Co,,., NO I ND NO 
Iron IND ND ND 
L•d jNO ND NO ,.....,..__ !NO NO ND 
;.....- 1.ellE-G2 2.22£-02 4.941:-0S 
'Nidlllll 4.12:E-O:S ND 4.a1E-04 
,f'alilaeum , NO 

U2E-02
1
: 

NO 
'Sodium iNO NO 

,.111E-02l :v.-cliuffl 3.30E-02 
Zinc 9.eeE-04fND 3.77E-OISI 1.00E-03 
TOTAi. 1.28E-ot 2.54E,-C)2 1.TIIE-01 



TABLE 5 st.WMY 0#' RISKS.ffAZARDS .. SSOCIATB> wmt DALY EXPOSUIE lO 1HE t.e,as OF CONSlfflJEJffll 
OF CONCEIIN IN 1HE SOI. AT'Tlie FONER AliW"HENOI. � - CTE AVERAGE BACKOR0IN) CONCENTIIA110NS 

E>CPOSUIE PAntWA'IS 
SOL 

CHEMCAL INGEST10N INtW.ATION DERMAL TOTAL 
I 
!
M,minuiw ND ND ND 

' Anenic 9.18E-a7 3.22£---08 4.34E-• I� ND ND ND 
:a.ytllan z..511E-o7 IU4E-t0 t.7'0E-07 
'Calcila ND ND ND 
:Chromilaa ND 7.07E--<J8 ND 
Cobalt NO NO ND 
1eoppar ND ND ND 
•"°" ND ND ND 
l.aad ND ND ND 
'w.on-un ND NO ND 
.........,_ ND NO ND 
Nldua ND 1.7'11E-081 ND 
Palaaun ND ND ND 
Sodiulll ND NO ND 

ND ND NO 
ND ND 

1.oee-arl 
NO 

CHBM:AL INGESTION INHALATION DERMAL TOTAL 

AMIii-- 5.54E-03 ND 7.38E-03 
"'-- a.aoE-03! ND S.27E-041 9.5311:-031 
Bwiwft 4.211E-04I 5.ME-041 5.74E-04j 1.57E-OS 
Barytlum 

9.

2

1

E-
05

1: 

8.tSE- 051 1.54E-

� 
Calcium ND ND 
Chronliurn t .40E-03 ND 1.17E-04t 1.saE-03 
Cobalt ND 'ND ND ND 
Copp« 2.52E-04IND 1.70E-051 2.elE-041 
Iron ND NO NDI 
lad NO !ND ND NDI I 
... ....- ND IND 'NO NDI 
...,._ 1.a1E-03I 4.78E-031 3.mE- 031 9

SIE-OSI Nldua 4.41E-04IND 2.115E-041 7.381:-04 
� NO IND ND NOi 
Sodkn ND !ND , NO N� 
Vwadiuffl Ul3E-031NO 1.0IE-021 1.2SE-02! 
Zinc 1.04E-041NO 2.31E-

05
1 1.2'7E-041 

TOTAL 2..0SE-02 5.32£-03! 1.1ee--ozt 4.351:-0Z 

NA/NO - Not apptk:able/Not �mlMd 
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A.T. Kearney, Inc. 
222 West Adams Street 
Chicago, Illinois 60606 
312 6480Jll 
Facsimile 312 223 6200 

March 14, 1996 
Mr. William Buller 

Management 
Consultants 

U.S. Environmental Protection Agency 
Region 5 - DRE-8J 
77 W. Jackson Boulevard 
Chicago, IL 60604 

RZ2.R05033.01.EP.017 

Reference: EPA Contract No. 68-W4-0006; REPA Work Assignment No. R05033; 
EPA ID No. IND044587848, Former Franklin Power Products/ 
Amphenol Facility, Franklin, Indiana; Indoor Air Risk Evaluation 

Dear Mr. Buller: 
As you requested, this letter presents a brief discussion on the indoor air risk 
evaluation that A.T. Kearney could prepare for the Forsythe Street residential 
basements. The risk evaluation would likely need to be based upon a number of 
default options, agreed upon prior to initiating the evaluation. In addition as you 
discussed with Mr. John Koehnen, it would most likely be beneficial to defer this study 
until the completion of the Forsythe Street investigation. The use of the resulting data 
would be useful in the development of the risk evaluation, since only limited data is 
currently available. 
A. T. Kearney is experienced with the evaluation of health risks related to potential 
indoor air impacts from contaminated environmental media utilizing EPA approved 
techniques. Applicable methodologies are described in Air/Superfund National 
Technical Guidance Study Series: Assessing Potential Indoor Air Impacts for Superfund 
Sites (EPA-451/R-92-002, September 1992). This document describes a tiered 
approach ranging from simple to more sophisticated models intended to identify select 
sites where monitoring may be necessary or helpful. The confidence in analytical 
results increases with increasing sophistication in the modeling approach utilized. 
A common application for vadose zone soil or groundwater contamination is the 
heuristic model developed and described by Johnston and Ettinger (Environmental 
Science and Technology, 25: 1445-1452, 1991). This model can address various source 
media and be used to predict indoor air levels under several hypothetical building 
scenarios. The Johnson and Ettinger model is quite sensitive to the physical vadose 
zone soil environment, so depending on the sophistication required for an application, site-specific information regarding the effective diffusivity and soil permeability may be 
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December 7 ,  1995  

To: Bill Buller 

From : Richard Mattick�N\. 

Re : TCE Basement Exposure Scenario 

Attached are reports generated from SmartRisk detailing the 
screening level risk assessment performed to evaluate potential 
risks to TCE in basements generated from the Amphenol site . Using 
extremely conservative fate and transport assumptions and exposure 
factors, the potential carcinogenic risk to an adult under a 
reasonable maximum exposure scenario was found to be 4 . 16E-05,  
while the non-cancer risk for the same exposure scenario resulted 
in a hazard index of 2 . 6 9 .  

The results of this assessment are based on the "screening-level 
assumption" that the concentration of TCE leaving the aquifer is 
the same concentration of TCE that will accumulate in a basement 
and expose an adult receptor . This assumption does not account for 
dilution of the TCE with basement and outside air and assumes that 
the concentration of TCE is not attenuated as it travels from the 
aquifer to the basement through soi l .  Since these conservative 
fate and transport assumptions and associated exposure scenarios 
generated unacceptable risks, it is my recommendation that a more 
"realistic" estimate of a TCE concentration that could accumulate 
in a basement be performed. This will likely be done through an 
indoor air model that takes into account mixing and dilution of TCE 
as it enters the basement . If  you have any questions , please call 
me at 886 - 8093 . 



12/07/915 

RISK REPORT 

TOTAL NONCARCINOGENIC AND CARCINOGENIC 

RISK VIA ROUTE OF EXPOSURE - ADULT 

ADULT 

Hazard Index 

BASEMENT. TRK 

ADULT 

Carcinogenic Risk 

Page 1 



DOCUMENTATION REPORT 

EXPOSURE FACTORS - ADULT 

Scenario: RESIDENTIAL 

oute of Exposure: Inhalation of Indoor Air 
oxicity Value Applied: INHALATION 

Exposure Factor 

Intake Rate: 0.8333 

Fraction from Contaminated Source: 1 

Exposure Frequency: 275 

Exposure Time: 18 

Exposure Duration: 9 

Body Weight: 70 

Averaging Time: 3285 

Averaging Time (carcinogenic): 25550 

Human Intake Factor: 1.61 E-01 

Human Intake Factor (c.arcinogenic): 2.08 E-02 

Source 

Intake Rate: EPA Region X. Suppl. Guidance for Superfund. 8/91. 

Fraction from Contaminated Source: Assumed 

Exposure Frequency: EPA Region X. Suppl. Guidance for Superfund. 8/91 . 

Exposure Time: EPA Region X. Suppl. Guidance for Superfund. 8191. 

Exposure Duration: EPA Region X. Suppl. Guidance for Superfund. 8/91 . 

Body Weight: EPA Std. Default Exposure Factors, 4191 

Averaging Time: EPA Region X. Suppl. Guidance for Superfund. 8/91 

Averaging Time (carcinogenic): EPA Std. Default Exposure Factors, 4/91 

12/07/96 BASEMENT.EFA 

Media: INDOOR AIR 
Receptor: AL TERNA TE 

m3/hour 

uniUess 

days/year 

hours/day 

years 

kg 
days 

days 

m3/kgday 

m3/kgday 

Units 

Page 



DOCUMENTATION REPORT 

EXPOSURE FACTORS - ADULT 

Scenario: RESIDENTIAL 

oute of Exposure: Inhalation of Indoor Air 

oxicity Value Applied: INHALATION 

Exposure Factor 

Intake Rate: 1 . 1 1 11  

Fraction from Contaminated Source: 1 

Exposure Frequency: 350 

Exposure Time: 18 

Exposure Duration: 30 

Body Weight: 70 

Averaging Time: 10950 

Averaging Time (carcinogenic): 25550 

Human Intake Factor: 2.74 E-01 

Human Intake Factor (carcinogenic): 1.17 E-01 

Source 

Intake Rate: EPA Std. Default Exposure Factors, 4/91 

Fraction from Contaminated Source: Assumed 

Exposure Frequency: EPA Std. Default Exposure Factors, 4191 

Exposure Time: EPA Std. Default Exposure Factors, 4/91 

Exposure Duration: EPA Std. Default Exposure Factors, 4/91 

Body Weight: EPA Std. Default Exposure Factors, 4191 

Averaging Time: EPA Std. Default Exposure Factors, 4/91 

Averaging Time (carcinogenic): EPA Std. Default Exposure Factors, 4191 

12/07/96 BASEMENT.EFA 

Media: INDOOR AIR 

Receptor: RME 

m3/hour 

unitless 

days/year 

hours/day 

years 

kg 

days 

days 

m3/kgday 

m3/kgday 

Units 

Page 
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12J07/H 

RISK REPORT 

TOTAL NONCARCINOGENIC AND CARCINOGENIC 

RISK VIA ROUTE OF EXPOSURE - ADULT 

ADULT 
Hazard Index 

BASEMENT.TRK 

ADULT 
Carcinogenic Risk 

Page 2 



12/07195 

RISK REPORT 

TOTAL NONCARCINOGENIC AND CARCINOGENIC RISK - ADULT 

Total 
Hazard Index 

BASEMENT.TRK 

Total 
Carcinogenic Risk 

Page 1 
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12/07/95 

RISK REPORT 

TOTAL NONCARCINOGENIC AND CARCINOGENIC RISK - ADULT 

Total 

BASEMENT.TRK 

Total 
Carcinogenic Risk 

Page 2 
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ubchronic Rm: 

Chronic Rm: 6.000 E-03 

Slope Factor: 1.100 E-02 

Analyte 

Inhalation Toxicity Values 

:ubchronic Rm: 

Chronic RID: 6.000 E-03 

Slope Factor: 6.000 E-03 

Dermal Toxicity Values 

,ubchronlc RID: 

Chronic Rm: 

Slope Factor: 

DOCUMENTATION REPORT 

TOXICITY VALUE DATABASE 

Class 

Source 

•••No Value on IRIS, 1994 or HEAST, 1994 ... 

Ro 9 PRG Table - ECAO 

Ro 9 PRG Table - ECAO 

•••No Value on IRIS, 1994 or HEAST, 1994**' 

Ro 9 PRG Table - ECAO 

Ro 9 PRG Table - ECAO 

BASEMENT.TOX 

Last Toxicity Date 

Value Update Last Checked 
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A. T. Kearney, Inc. 

222 West Adams Street 

Chicago, 11/inois 60606 
312 648 Oil 1 

Fac�·imile 312 223 6200 

October 16, 1995 

Mr. William Buller 

Management 

Consultants 

U.S. Environmental Protection Agency 
Region V - HRE-8J 
77 W. Jackson Boulevard 
Chicago, IL 60604 

RZ2-R0S033.01-JD..()()7 

Reference: EPA Contract No. 68-W4-0006; REPA Work Assignment No. RO5033; 
EPA ID No. IND044587848, Former Franklin Power Products/ 
Amphenol Facility, Franklin, Indiana; Draft Inorganic Risk Evaluation 
and Calculations; Task 02 Deliverable 

Dear Mr. Buller: 
Please find enclosed a Task 02 deliverable for the above-referenced work assignment 
prepared in response to your Technical Directive Memo of September 1 ,  1995. Also 
enclosed is a diskette containing this information in Word Perfect 5 . 1  format. 
As you requested, the A.T. Kearney Team has completed the risk evaluation for 
naturally occurring inorganic elements detected on-site and in background samples in 
order to provide a comparison between site-related risks and risks associated with 
background concentrations. Carcinogenic risks and noncancer hazard calculations were 
performed for the 24 naturally occurring inorganic elements detected in soil samples 
collected from the facility. 
This evaluation of risk involved a presentation of calculations which identify the 
potential risk associated with the high (background) levels of inorganic constituents at 
the site. The resulting calculations should not be construed as a true "Risk 
Assessment" but are valuable to aid in defining the sitewide risks associated with the 
elevated background inorganics concentrations. 
Presented in the attached report are the assumptions made, the findings obtained and 
recommendations. The submittal of this deliverable has been significantly delayed, 
partially due to questions regarding the scope of this assignment and also scheduling 
difficulties encountered during the completion of this deliverable once the scope issues 
were resolved. We apologize for any inconvenience that this may have caused and 
have taken corrective measures to ensure that this situation does not repeat itself. 



. ..  

Mr. William Buller 
October 16, 1995 
Page 2 of 2 

Also note that preparation of this deliverable, perfonned per your request required 
greater LOE than were estimated for the risk assessment review included as an element 
of Task 02. The additional LOE will not have an impact upon the funding for this 
work assignment or the performance of all anticipated activities in the near future. 
However, depending upon the scope of future activities under this work assignment, 
additional funding may be required to complete all tasks. 
Once again, we apologize for the delay in submitting this deliverable. Please contact 
me at 312/223-7088 or the A.T. Kearney Work Assignment Manager, Mr. John 
Koehnen, at 312/223-6253, if you have any questions. 

Sincerely, 

�� Patricia Brown-Derocher 
Regional Manager 

cc: F. Norling, EPA Region 5, w/o att. 
W. Jordan, Central Files 
J. Koehnen 
A. Williams 

T. Lentzen, M&E 

H:\WP51\DELIVERA\S003RlSK.LTR 
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FRANKLIN POWER PRODUCTS/ AMPHENOL FACILITY 

FRANKLIN , INDIANA 
CORRECTIVE ACTION REVIEW AND FIELD OVERSIGHT 

IND044587848 

REVIEW COMMENTS ON 
REVISED CMS REPORT DA TED SEPTEMBER 1995 

Submitted to: 

Mr. William Buller 
Work Assignment Manager 

U.S. Environmental Protection Agency 
Region 5 

77 W. Jackson HRE-SJ 
Chicago, Illinois 60604 

Submitted by: 

A. T. Kearney, Inc. 
222 W. Adams Street 

Chicago, Illinois 60606 

EPA Work Assignment No. 
Contract No. 
A. T. Kearney W AM 
Telephone No. 
EPA WAM 
Telephone No. 

October 16, 1995 

: R05033 
: 68-W 4-0006 

: John Koehnen 
: (312)223-6253 
: Mr. William Buller 
: (312)886-4568 



Introduction 

FRANKLIN POWER PRODUCTS/AMPHENOL FACILITY 
FRANKLIN , INDIANA 

CORRECTIVE ACTION REVIEW AND FIELD OVERSIGHT 

A risk evaluation was performed for naturally occurring inorganic elements detected on-site 
and in background samples in order to provide a comparison between site-related risks and 
risks associated with background concentration�. Carcinogenic risk and noncancer hazard 
calculations were performed for the 24 naturally occurring inorganic elements detected in soil 
collected from the former Amphenol site in Franklin, Indiana. Risk and hazard calculations 
were also performed for 17 of the 24 elements which were associated with background soil 
samples. The risk calculations are presented in Appendix A. 

The risk evaluation is based on the following: 

• U.S. EPA Risk Assessment Guidance for Superfund (RAGS), 
• Volume I [Human Health Evaluation Manual (HHEM)] (U.S. EPA, 1989), 
• U.S. EPA HHEM Supplemental Guidance for Standard Exposure Factors 

(U.S. EPA, 1991); and 
• The U.S. EPA Dermal Exposure Assessment: Principles and Applications 

(U.S. EPA, 1992a). 

A reasonable maximum exposure (RME) and a central tendency exposure (CTE) were 
evaluated. The RME is the maximum exposure reasonably expected to occur at the site 
(U.S. EPA 1989). The CTE is used to approximate the average estimate of exposure and is 
derived by using average values for exposure variables. 

Data Evaluation Considerations and Uncertainties 

The soil samples were collected from borings (monitoring well borings or soil borings) 
installed around the site. A total of 32 soil samples were collected, three of which were 
considered to represent background conditions. Samples were collected from depths ranging 
between 2 to 35 feet below ground surface (bgs). Surface soil (0 to 1 foot) was not sampled. 
Two of the background samples were collected at 6 feet bgs (MW-24 and MW-20) and the 
third background sample was collected at 12 feet bgs (MW-20). A comparison of the 
inorganic concentrations detected in site soil to the inorganic concentrations detected in 
background soil indicated that the concentrations were similar at the subsurface depths. The 
range of concentrations detected on-site overlap with the range of concentrations from 
background locations for most of the inorganic parameters. There is no clear separation 
between site and background concentrations for inorganics. However, it should also be noted 
that three background samples may not be sufficient to adequately represent accurate 
background conditions for the site. 

1 
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The soil analytical data for the naturally occurring inorganics were provided to M&E in a 
summary table format. Information concerning sampling locations, data quality, and data 
qualifier descriptions was not included in the data summary table. M&E assumed that the 
data were of appropriate quality for use in the risk assessment, and that the types of 
qualifiers used to describe some of the data were as defined in the U.S. EPA' s Contract 
Laboratory Program (CLP). Exhibit 5-4 of RAGS (U.S. EPA, 1989) was used to determine 
which data with qualifiers should be used in the risk assessment. Based on Exhibit 5-4 of 
RAGS, all data were used to determine exposure concentrations for the elements of 
(potential) concern. It should be noted here that the data with qualifiers indicated 
uncertainties in concentrations but not in identification. 

The uncertainties which may have an impact on the estimates of exposure concentration are 
identified below: 

• Use of subsurface soil samples most often at depths greater than six feet bgs 
to represent potential concentrations of chemicals of concern related to site 
history; 

• Lack of information concerning soil boring locations which would be 
helpful to identify problem areas or "hotspots" ;  and 

• Use of the data with qualifiers which indicate that the reported 
concentrations may be estimates. 

Exposure Assumptions 

A residential land-use scenario featuring an adult and a child resident is used to characterize 
potential future activities and exposure assumptions for the site. In such a scenario, exposure 
is assumed to occur through: 

• Soil ingestion; 
• Dermal contact with soil; and 
• Inhalation of airborne particulates from soil. 

The potential exposure to the adult receptor is examined from the perspective of a chronically 
exposed future resident who lives on-site for a total of 30 years. The child receptor is 
evaluated based on a six year period, or subchronic exposure duration. Table 1 provides the 
exposure assumptions. 

In order to "bracket" the uncertainty associated with an estimate of exposure concentrations, 
three different concentration estimates are used for the risk evaluations: 

• maximum concentration; 
• average concentration; and 
• 95 percent upper confidence level (UCL) (U.S. EPA, 1992b). 

� 2 



Table 2 provides a summary of the exposure concentrations. Air concentrations for 
particulates were predicted using conservative models (Exhibits A and B). 

Toxicity Assessment 

Toxicity data were obtained from the Integrated Risk Information System (IRIS, 1995) and 
Health Effects Assessment Summary Tables (HEAST, 1994), and U.S. EPA Environmental 
Criteria and Assessment Office (ECAO). Toxicity values for the chemicals of concern are 
provided in Table 3. 

Risk Characterization 

The risk characterization provides a comparison of the site-related and background risk 
estimates. The outcome of this comparison is used to determine whether the site-related 
chemical concentrations may be associated with higher risks than background concentrations. 
Table 4 provides a summary of the risk and hazard calculations for site-related and 
background risk evaluations. 

Three different comparisons were made, as shown in Table 4, and the results of each 
comparison are discussed below. 

Site 95% UCL vs. Background Maximum 

For this comparison, the 95 % UCL was used as the exposure concentration for site-related 
constituents, whereas the maximum concentrations were used for background constituents in 
conjunction with reasonable maximum exposure assumptions (Table 1). Because the 
background data contained only 3 sampling locations, spuriously high values resulted when 
the 95% UCL was derived for the background constituents (Table 2). Therefore, based on 
professional judgement, the 95 % UCLs were considered inappropriate, and maximum 
concentrations were used instead. Overall, the results indicated that site 95% UCL 
concentrations were associated with slightly higher risks than background maximum 
concentrations. 

For the residential adult, the site-related total risk was lE-05, and the total hazard was 0.1. 
Background total risk was slightly lower at SE-06, and total hazard was 0.1. For the 
residential child, the site-related total risk was 2E-05, and the total hazard was 0.7. 
Background total risk was slightly lower at lE-05, and total hazard was 0.6. 

Ingestion of arsenic and beryllium were associated with the excess carcinogenic risk, as 
shown in Tables 1 and 4 in Attachment 1 of Appendix A. Exposure concentrations for these 
chemicals are provided in Table 2 .  The site-related 95% UCL arsenic concentration of 5.8 
mg/kg is higher than the background maximum concentration of 4.1 mg/kg. Also, the site-
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related 95% UCL beryllium concentration of 1 .3  mg/kg is higher than the background 
maximum beryllium concentration of 0. 7 mg/kg. 

Site Maximum vs. Background Maximum 

For this comparison, the maximum concentrations of both the site-related and background 
constituents were �sed in conjunction with RME assumptions (Table 1). Overall, the results 
indicated that site-related- maximum concentrations were associated with higher risks thc:1:n 
background maximum concentrations. 

For the residential adult, the site-related total risk was 2E-05, and the total hazard was 0.4. 
Background total risk was slightly lower at SE-06, and total hazard was 0 . 1 .  For the 
residential child, the site-related total risk was 3E-05, and the total hazard was 1.0. 
Background total risk was slightly lower at lE-05, and total hazard was 0.4. 

Ingestion of arsenic and beryllium in soil were associated with the excess carcinogenic risk, 
as shown in Tables 2 and 4 of Attachment 1 of Appendix A. Maximum concentrations for 
these chemicals are provided in Table 2. The site-related maximum arsenic concentration of 
9.5 mg/kg is higher than the background maximum concentration of 4.1 mg/kg. In addition, 
the site-related maximum beryllium concentration of 1 .6  mg/kg is higher than the background 
maximum beryllium concentration of 0. 7 mg/kg. 

Site Average vs. Background Average 

For this comparison, the average value was used as the exposure concentration for site
related and background constituents in conjunction with central tendency exposure 
assumptions (Table 1). Overall, the results indicated that the average concentration values 
for site-related and background concentrations were associated with very similar risks. 

For the residential adult, the site-related total risk was 7E-07, and the total hazard was 0.04. 
Background total risk was slightly lower at lE-06, and total hazard was 0.03. For the 
residential child, the site-related total risk was 4E-06, and the total hazard was 0.2. 
Background total risk was 5E-06, and total hazard was 0.1 .  

Ingestion of arsenic and beryllium was associated with the excess carcinogenic risk, as shown 
in Tables 3 and 5 in Attachment 1 of Appendix A. Exposure concentrations for these 
chemicals are provided in Table 2. The site-related average arsenic concentration is 2.4 
mg/kg and the background average concentration is 2. 9 mg/kg. Also, the site-related 
average beryllium concentration is 0.4 mg/kg and the background average beryllium 
concentration is 0.6 mg/kg. 

4 



Arsenic and Beryllium Assessment 

A comparison of the arsenic and beryllium site-related and background concentrations to 
U.S. EPA Region 9 residential preliminary remediation goals (PRGs) (U.S. EPA, 1995) was 
also perfonned (Table 2). The PRGs for both of these inorganics were exceeded by all site
related and background concentrations. 

A comparison of the regional arsenic and beryllium soil concentrations to site concentrations 
as shown below, indicate that the ranges of concentrations detected on-site are within the 
ranges determined for Indiana soils. 

Element 

Arsenic 

Beryllium 

(a) Source: 

Site-specific North American Soils 
Concentration Range Indiana Range (a) 

(mg/kg) (mg/kg) 

0.76 - 9.5 3.6 - 15 and 2.0 - 4.0 

0.21 - 1.6 non-detect - 2. 0 

Dragun, James and Andrew Chiasson. Elements in North American Soils. 
Hazardous Materials Control Resources Institute. 1991. 
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Table 1 Summary of Exposure Parameter Values for the Risk Evaluation - Former Amphenol Site 

PATHWAY PARAMETER UNITS Residential 
Child Adult 

AME (1) CTE (2) AME (1) CTE (2) 
General Body weight kg 15 a 15  a 70 a 70 a 

Exposure duration years 6 C 6 C 30 a 9 a 
Averaging time - noncancer days 2190 a 2190 a 10950 a 3285 8 

Averaging time - cancer days 25550 a 25550 a 25550 a 25550 a 
Soil Ingestion rate mg/day 200 a 100 a 100 a 50 • 
Ingestion Exposure frequency days/year 350 a 350 a ,350 350 

Units conversion kg/mg 1.00E-06 - 1 .00E-06 - 1 .00E-06 - 1.00E-06 -
Exoosure duration vears 6 a 6 a  30 a 9 a  

Soll Dermal Skin surface area available cm2/day 2010 b 1750 b 5800 b 5000 d 
Contact Soil-to-skin adherence factor mg/cm2 1 b 1 b 1 b 1 b 

Dermal absorption factor none ** ,u ,u H 

Exposure frequency days/year 350 a 234 a 350 a 234 a 
Units conversion ka/ma 1.00E-06 - 1 .00E-06 - 1 .00E-06 - 1 .00E-06 -

Fugitive Inhalation rate m3/day 20 d 20 d 20 d 20 d 
Oust Exposure time hours/day 24 a 24 e 24 a 24 e 
Inhalation Excosure freauencv days/year 350 a 234 a 350 a 234 

(1) Reasonable Maximum Exposure (AME) used in conjunction with the maxium and 95% UCL exposure concentrations 
(2) Central Tendency Exposure (CTE) used in conjunction with the average exposure concentrations 
**Chemical Specific 
a. EPA 1993, Superfund's Standard Default Exposure Factors for the Central Tendancy and Reasonable Maximum Exposure 

of the ingestion rates for residential and commercial adults are for non-contact intensive activities (for contact 
intensive activities, different ingestion rates are recommended) . 
The ingestion rate for the residential adult assumes a 30 year chronic adult exposure duration. 

b. EPA 1 992a, Dermal Exposure Assessmement; for skin surface area during soil and sediment dermal contact, 
assumes 25% of total body surface area (pp.8-10 and 8-12 of EPA, 1992a) 

c. EPA 1989a, Risk Assessment Guidance for Supertund Part A 
d. EPA 1989b, Exposure Factors Handbook (EFH) ; for fugit,ve dust inhalation rates, values are consistent with EFH values 
e. If guidance is not available for the CT but does exist for the AME, the AME value was adopted as the CT. 

a 



Table 2 Summary of Corrparison of Concentrations Between Site-Specific and Background Data and USEPA Region IX PRGs 

COMPARISON OF CONCENTRATIONS (MG/KG) 

AVERAGE MAXIMUM 95% UCL 
INORGANIC Site-specific 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NA - Not Applicable 
ND - Not Detected 

3994.2 
2.6 
2.4 

18.4 
0.4 
0.4 

73231 .9 
5.1 
2.2 

1 1 1.2 
1 . 9  

7467.2 
8.0 

24701.7 
290.4 

0.1 
8.7 

370.7 
0.1 
0.4 

56.8 
0.1 
7.8 

36.8 

Background 
6273.3 

ND 
2.9 

38.5 
0.6 
ND 

36226.7 
8.3 
3.6 

1 0.4 
ND 

10320.0 
9.3 

13606.7 
240.3 

ND 
10.2 

586.0 
ND 
ND 

72.8 
ND 

13.1 
39.6 

PRG - Preliminary Remediation Goal 

Site-specific Background Site-specific 

1 8200.0 1 5200.0 6393.7 
12.4 ND 6.6 

9.5 4.1 5.8 
1 1 5.0 83.1 46.5 

1 .6 0.7 1 .3 
1 3.2 ND 0.8 

1 63000.0 66900.0 294215.8 
19.4 20.7 15.6 
1 1 .2 5.4 5.8 

1970.0 14.0 1 08.2 
21.6 ND 2.4 

23000.0 20100.0 1 0910.9 
52.9 16.5 14.5 

59900.0 20100.0 441 19.9 
1000.0 350.0 445.9 

2.3 ND 0.1 
38.3 17.1 14.8 

1470.0 1 1 20.0 803.7 
0.4 ND 0.3 
1 .8 ND 1 . 1  

281.0 1 1 7.0 144.1 

0.4 ND 0.3 
33.8 27.8 14.8 

91.0 77.3 44.8 

(a) USEPA Region IX Preliminary Remediation Goals (PRGs) First Half 1 995, February 1 ,  1 995. 

Background 

2.1E+10 
ND 

1 0.34 
6.6E+08 

0.94 
ND 

2.5E+13 
1 .6E+ 1 5  

29.4 
68.7 

ND 
5.1E+06 

470.2 
3.6E+07 

1484.8 
ND 

778.4 
2.0E+05 

ND 
ND 

681.7 
ND 

1 .9E+05 
1 5732.9 

USEPA 
REGION IX 

RESIDENTIAL PRG (a) 
(MG/KG) 

77000 
31 

0.32 
5300 
0.14 

38 
NA 

210 (total), 30 (Cr 6+) 
NA 

2800 
1 300 

NA 
400 
NA 

380 
23 

1 500 
NA 

380 
380 
NA 
6.1 

540 
23000 



Table 3 Toxicity Values for Chemicals of Potential Concern at the Former� 11phenol Site 

CHEMICAL 
Aluminum 
Antunonv 
Arsenic 

80,1um 
_!1.eryllium 
Cadmium 
�lc1um 

-
. . -

--
------

Chrom,um (lotal)(e) 
Caban 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selernom 
snver 
Sodium 
Thallium (Thallium chlondel .. 
Vanadium 
Zinc 

NONCAAC...OGENIC RIOs 

ORAI..RfD 
(MGJl(GiDAY) 

SUBCHAONIC CHRONIC 

-
·---

NA 
4.0E-04 
3.0E-04 
7.0E-02 
5.0E-03 

NA 
NA 

2.0E- 02 
NA 
NA 
2.0E-02 

NA 
NA 
NA 

1.4E- 01 
30E-04 
2.oe-02 

NA 
5.0E-03 
5.0E-03 

NA 
8.0E-04 
7.0E-03 
3.0E-01 

1.0E+OO 
4.0E-04 
3.0E -04 
7.0E-02 - - ·- - --
5.0E-03 
5. 0E-04 

NA 
5.0E-03 

NA 
4.0E-02 
2.0E-02 

NA 
NA 
NA 

1.4E-01 
3.0E-04 
2.0E-02 

NA 

5.0E-03 
5.0E-03 

NA 
8.0E-05 
7.0E-03 
3.0E-01 

ADJUSTED ORAL (DERMAL) 
(MG/KG/DAY) (a) 

SUBCHRONIC 
NA 
2.4E- 04 
2.8E-04 
3.5E-03 --- -
5.0E-04 

NA 
NA 

1.0E-02 
NA 
NA 

1.4E-02 
NA 
NA 
NA 
5.6E-03 
4.SE-05 
2.0E-03 

NA 
4.IIE-03 

5.0E-04 
NA 
e.oe-os 
7. 0E-05 

9.0E-02 

CHRONIC 

2.0E-01 
2.4E-04 
2.8E-04 
3.SE- 03 
5.0E-04 
3.SE-05 

NA 
2.SE-03 

NA 
4.0E- 02 
t.4E- 02 

NA 
NA 
NA 

5.6E-03 
4.5E-05 
2.0E-03 

NA 
4.9E-OO 

5.0E-04 
NA 

8.0E-06 
7.0E-05 

9.0E-02 

Sources: U.S. EPA. Integrated Risk Information System (IRIS) database accessed May 1005. 
U.S. EPA Health Effects Assessment Tables (HEASn. Annual FY-1994 editloo(Heast, 1994}. 

. .  

INHl\l.ATION RID 

(MG/KG/DAY) 
SUBCHRONIC CHRONIC 

NA NA 

NA NA 
NA NA 

I OE - 00  1.0E-04 - ---
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

t.OE-04 t.0E-04 
8.6E-0S 8.6E-05 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

•Region IV default oral absorption factors !'lere used when necessary and are as follows: voes - o.eo, SVOCs - 0.50. inofganlcs - 0.20. 
••Toxicity values for thallium chloride w.e used to calculate risk and hazard values for thallium. 
NA - Toxicity values (RIO/CSF) not available from IRIS, HEAST, scientific ltterature, USEPA nor OhloEPA for risk evaluation. 
(a) Adjl.flted oral toxicity values used fol' calculation ol clennal hazards. 

Adju,tment of an admlnosteted lo an absoit>ed dose AID: 
(Administered RIO) x (Otal Absorption Factor) -Absorbed Dose RIO. 

(b) Adjusted oral toxicily values used for calculation ol dennal risks. 
Adjustment ol., administered to., absorbed dose CSF: 
(Administered CSF) -1 / (Oral Absorption Factor) • Absorbed Ooee CSF 

(c) Oral absorption lacton1 from chemlcal-apecific To,dcological Profiles, Agency 
1or Toxic Substances and Disease Registry, U.S. Public Health Service. 

(d) Ma conservative measure, tOlai chromium utillzes huavelenl chromium toxlctty values. 

·.· CANCER SLOPE FACTORS 
ADJUSTED ORAL 0AAL 

ORAL (DERMAL) INHALATION ABSORPTION 
SLOPE FACTOR SLOPE FACTOR (b) SLOPE FACTOR FACTOR 

IU�GJDAY)-1 (M(il!C.G/DAY)-1 IMGIKG/DAY) 1 lbl IUNITlESS) lcl 
NA NA NA 0.20 

NA NA NA 0.60 
l .8E+OO UIE+OO 5.0E+01 0.95 

NA NA NA 0. 05 - - -- - - --
4.3E+OO 4.3E+0I 8.4E+oo 0. 10 

NA NA 6. 1E+OO 0.07 
NA NA NA 0.20 
NA NA 4.2E+01 0. 50 
NA NA NA 0. 20 
NA NA NA 0.99 
NA NA NA 0.70 
NA NA NA 0.20 
NA NA NA 0.50 

NA NA NA 0.20 

NA NA NA 0.04 
NA NA NA 0. 15 
NA NA 8.4E-01 0.10 
NA NA NA 0.20 
NA NA NA o.g1 
NA NA NA 0. 10 

NA NA NA 0.20 
NA NA NA 0.10 
NA NA NA 0.01 
NA NA NA 0.30 



Table 4 Summary of Risk and Hazard Calculations for the Former Amphenol Site 

Matrix Risk 
SOIL 9E-06 

2E-06 

Matrix Route Risk 
SOIL In estion 2E-05 

Dermal 7E-07 

Matrix Route Risk 
SOIL In estion 1E-05 

Matrix 
SOIL 

Matrix 
SOIL 

Dermal 3E-06 

Route 
In estion 
Dermal 
Inhalation 

4E-06 

Hazard 
8E-02 
4E-02 
9E-03 

Hazard 
3E-01 
1E-01 

Risk Hazard 
6E-06 6E-02 
1 E-06 SE-02 
9E-07 BE-03 

Hazard 
6E-02 
SE-02 
8E-03 

Hazard Risk Hazard 
2E-02 7E-07 
1E-02 2E-07 

Risk 
4E-06 
2E-07 
3E-07 

SE-06 

2E-02 
1E-02 
4E-03 

Hazard 
1E-01 
2E-02 
1 E-02 

1E-01 



APPENDIX A 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - 95" Ua. 

cs IR CF A EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6,39E+03 100 1 .0E-06 1.0 350 30 70 25550 3.75E-03 NA ND 
Antimony 6.55E+OO 100 1 .0E-06 1.0 350 30 70 25550 3.85E-06 NA NO 
Arsenic 5.76E+oo 100 1.0E-06 1.0 350 30 70 25550 3.38E-06 1.80E+00 6.09E-06 
Barium 4.65E+01 100 1 .0E-oe 1.0 350 30 70 25550 2.73E-05 NA NO 
Beryffium 1 .28E+O0 100 1.0E-06 1.0 350 30 70 25550 7.SOE-07 4.30E+00 3.23E-06 
CadmMn 7.58E-01 100 1.0E-06 1.0 350 30 70 25550 4.45E-07 NA NO 
Calcium 2.94E+05 100 1.0E-06 1.0 350 30 70 25550 1 .73E-01 NA NO 
Chromium 1 .56E+01 100 1.0E-06 1.0 350 30 70 25550 l>.17E-06 NA NO 
Cobalt 5.77E+0O 100 1.0E-06 1.0 350 30 70 25550 3.39E-08 NA NO 
Copper 1.08E+02 100 1.0E-06 1.0 350 30 70 25550 6.35E-05 NA ND 
Cyanide (total) 2.39E+OO 100 1.0E-06 1.0 350 30 70 25550 1.40E-06 NA ND 
Iron 1.09E+04 100 1.0E-06 1.0 350 30 70 25550 8.41E-03 NA ND 
lead 1.45E+01 100 1.0E-06 1.0 350 30 70 25550 8.53E-06 NA NO 
Magnesium 4.41E+04 100 1.0E-06 1.0 350 30 70 25550 2.59E-02NA NO 
Manganese 4.46E+02 1 00  1.0E-06 1.0 350 30 70 25550 2.62E-04 NA NO 
Mercury 1 .06E-01 100 1.0E-06 1.0 350 30 70 25550 6.23E-08 NA ND 
Nickel 1.48E+01 100 1.0E-oe 1.0 350 30 70 25550 8.67E-06 NA ND 
Potassium 8.04E+02 100 1.0E-06 1.0 350 30 70 25550 4.72E-04 NA ND 
Selenium 2.69E-01 100 1.0E-06 1.0 350 30 70 25550 1.58E-07 NA ND 
Silver 1.09E+OO 100 1.0E-06 1.0 350 30 70 25550 6.39E-07 NA NO 
Sodium 1.44E+02 100 1.0E-06 1.0 350 30 70 25550 8.46E-05 NA ND 
ThaHium 2.67E-01 100 1.0E-06 1.0 350 30 70 25550 1.66E-07 NA NO 
Vanadium 1.46E+01 1 00  1.0E-06 1.0 350 30 70 25550 6.66E-06NA NO 
Zinc 4.48E+01 1 00  1.0E-06 1.0 350 30 70 25550 2.63E-05 NA ND 

NNND - Not available/ Not determined TOTAL RISK 9.31E-06 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - 95'l(. UQ. 

cs IR CF A EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.39E+03 100 1.0E-06 1.0 350 30 70 10950 8.76E-03 1.00E+00 6.76E-03 
Antimony 6.SSE.+00 100 1.0E-06 1.0 350 30 70 10950 6.97E.-06 4.00E-04 2.24E-02 
Arsenic 5.76E+00 100 1.0E-06 1.0 350 30 70 10950 7.89E-06 3.00E-04 2.63E-02 
Barium 4.65E +01 100 1.0E-06 1.0 350 30 70 10950 e.36E-05 7.00E-02 9.09E-04 
Beryllium 1.2ee+oo 100 1.0E-06 1.0 350 30 70 10950 1.75E-06 5.00E-03 3.50E.-04 
Cadmium 7.SBE-01 100 1.0E-06 1.0 350 30 70 10950 1.04E-06 5.00E-04 2.0BE-03 
Calcium 2.94E+os 100 1.0E-06 1.0 350 30 70 10950 4.03E-01 NA ND 
Chromium 1 .!56E+01 100 1.0E-06 1.0 350 30 70 10950 2.14E-05 5,00E-03 4.28E-03 
Cobalt 5.77E+O0 100 1.0E-06 1.0 350 30 70 10950 7.91E-06 NA ND 
Copper 1.ose+o2 100 1.0E-06 1.0 350 30 70 10950 1.48E-04 4.00E-02 3.71E-03 
Cyanide (total) 2.39E+00 100 1.oE-06 1.0 350 30 70 10950 3.27E-06 2.00E-02 1.64E-04 
Iron 1.09E+04 100 1.0E-06 1.0 350 30 70 10950 1 .49E-02 NA ND 
Lead 1.45E+01 100 1.0E-06 1,0 350 30 70 10950 1.99E-05 NA NO 
Magnesium 4.41E+04 100 1.0E-06 1.0 350 30 70 10950 6.04E-02 NA ND 
Manganese 4.46E+02 100 1.0E-06 1.0 350 30 70 10950 6.11E-04 1.40E-01 4.36E-03 
Mercury 1.00E-01 100 1.0E-06 1.0 350 30 70 10950 1.45E-07 3.00E-04 4.84E-04 
Nickel 1.4BE+01 100 1.0E-06 1.0 350 30 70 10950 2.02E-05 2.00E-02 1.01E-03 
Potassium 8.04E+02 100 1.0E-06 1.0 350 30 70 10950 1.10E-03 NA NO 
Selenium 2.69E-01 100 1.0E-06 1 .0  350 30 70 10950 3.69E-07 5.00E-03 7.37E-05 
Silver 1 . 09E+00 100 1.0E-06 1.0 350 30 70 10950 1.49E-06 5.00E-03 2.98E-04 
Sodium 1.44E+02 100 1.0E-06 1.0 350 30 70 10950 1 .97E-04 NA ND 
Thallium 2.87E-01 100 1.0E-06 1.0 350 30 70 10950 3.93E-07 8.00E-05 4.91E-03 
Vanadium 1.48E+01 100 1.0E-06 1.0 350 30 70 10950 2.03E-05 7.00E-03 2.89E- 03 
Zinc 4.48E+01 100 1.0E-06 1.0 350 30 70 10950 6.14E-05 3.00E-01 2.05E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 8.32E-02 



. 
DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - 95% UCL 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6.39E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.18E-04 NA ND 
Antimony 6.55E+00 1 .0E-06 5800 1 .00 0.001 350 30 70 25550 2.23E-07 NA ND 
Arsenic 5.76E+oo 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.96E-07 1.89E+00 3.71E-07 
Barium 4.65E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1 .58E-06 NA ND 
Beryllium 1 .28E+00 1 .0E-06 5800 1.00 0.001 350 30 70 25550 4.35E-08 4.30E+01 1.87E-06 
Cadmium 7.58E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.58E-08 NA ND 
Calcium 2.94E+05 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.00E-02 NA ND 
Chromium 1.56E+01 1.0E-08 5800 1 .00 0.001 350 30 70 25550 5.32E-07 NA ND 
Cobalt 5.77E+00 1.0E-06 5800 1 .00 0.001 350 30 70 25550 1.97E-07 NA ND 
Copper 1.08E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.68E-06 NA ND 
Cyanide (total) 2.39E+00 1.0E-06 5800 1.00 0.001 350 30 70 25550 8.14E-08 NA ND 
Iron 1.09E+04 1.0E-08 5800 1 .00 0.001 350 30 70 25550 3.72E-04 NA ND 
Lead 1 .45E+01 1.0E-06 5800 1 .00 0.001 350 30 70 25550 4.95E-07 NA ND 
Magnesium 4.41E+04 1.0E-06 5800 1 .00 0.001 350 30 70 25550 1.50E-03 NA ND 
Manganese 4.46E+02 1.0E-08 5800 1 .00 0.001 350 30 70 25550 1.52E-05 NA ND 
Mercury 1.0SE-01 1.0E-06 5800 1 .00 0.001 350 30 70 25550 3.61E-09 NA ND 
Nickel 1.4BE+01 1.0E-06 5800 1 .00 0.001 350 30 70 25550 5.03E-07 NA ND 
Potassium B.04E+02 1.0E-06 5800 1 .00 0.001 350 30 70 25550 2.74E-05 NA ND 
Selenium 2.69E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 9.16E-09 NA ND 
Silver 1.09E+00 1.0E-06 5800 1 .00 0.001 350 30 70 25550 3.71E-08 NA ND 
Sodium 1 .44E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.91E-06 NA ND 
Thallium 2.87E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 9.76E-09 NA ND 
Vanadium 1 .48E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.04E-07 NA ND 
Zinc 4.48E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.53E-06 NA ND 

NA/ND - Not available / Not determined TOTAL RISK 2.24E-06 



f» 
D ti MAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTU\E ADU.T RESIDENTIAL HAZARD - 95')(. UCL 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.39E+03 1.0E-06 5800 1.00 0.001 350 30 70 10950 5.08E-04 2.00E-01 2.54E-03 
Antimony 6.55E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 5.20E-07 2.40E-04 2.17E-03 
Arsenic 5.76E+00 1 .0E-06 5800 1.00 0.001 350 30 70 10950 4.SSE-07 2.85E-04 1.81E- 03 
Barium 4.65E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.69E-06 3.SOE-03 1.05E-03 
Beryllium 1.28E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.02E-07 5.00E-04 2.03E-04 
Cadmium 7.58E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 6.02E-08 3.50E-05 1.72E-03 
Calcium 2.94E+05 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.34E-02 NA NO 
Chromium 1.56E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.24E-06 2.50E-03 4.96E-04 
Cobalt s.ne+oo 1.0E-06 5800 1.00 0.001 350 30 70 10950 4.59E-07 NA ND 
Copper 1.08E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.60E-06 3.96E-02 2.17E-04 
Cyanide {totaQ 2.39E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.90E-07 1.40E-02 1.36E-05 
Iron 1.09E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.67E-04 NA ND 
Lead 1.45E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.15E-06 NA ND 
Magnesium 4.41E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.51E-03 NA ND 
Manganese 4.46E+02 1.0E-08 5800 1.00 0.001 350 30 70 10950 3.54E-05 5.60E-03 6.33E-03 
Mercury 1.0BE-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.43E-09 4.50E -05 1.87E-04 
Nickel 1 .48E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.17E-06 2.00E-03 5.87E-04 
Potassium 6.04E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 6.39E- 05 NA ND 
Selenium 2.69E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.14E-08 4.85E-03 4.41E-06 
Silver 1.09E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.65E-08 5.00E-04 1.73E-04 
Sodium 1.44E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.15E-05 NA ND 
ThaNium 2.87E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.28E-08 8.00E-06 2.85E-03 
Vanadium 1.48E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.18E-06 7.00E-05 1.68E-02 
Zinc 4.48E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.56E-06 9.00E-02 3.96E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 3.70E-02 



. 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUT�E ADlA.T RESIDENTIAL LONG TERM RISK - 95% UCL 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 4.50E-05 0.83 24 350 30 70 25550 5.27E-06 NA ND 
Antimony 4.61E-08 0.83 24 350 30 70 25550 5.40E-09 NA ND 
Arsenic 4.06E-08 0.83 24 350 30 70 25550 4.75E-09 5.00E+01 2.37E-07 
Barium 3.27E-07 0.83 24 350 30 70 25550 3.83E-08 NA ND 
Beryllium 9.01E-09 0.83 24 350 30 70 25550 1.05E-09 8.40E+OO 8.85E-09 
Cadmium 5.34E-09 0.83 24 350 30 70 25550 6.24E-10 6.10E+OO 3.81E-09 
Calcium 2.07E-03 0.83 24 350 30 70 25550 2.42E-04 NA ND 
Chromium 1.10E- 07 0.83 24 350 30 70 25550 1.29E-08 4.20E+01 5,40E-07 
Cobalt 4.07E-08 0.83 24 350 30 70 25550 4.76E-09 NA ND 
Copper 7.62E-07 0.83 24 350 30 70 25550 8.92E-08 NA ND 
Cyanide (total) 1.88E-08 0.83 24 350 30 70 25550 1.97E-09 NA ND 
Iron 7.69E-05 0.83 24 350 30 70 25550 8.99E-06 NA ND 
Lead 1.02E-07 0.83 24 350 30 70 25550 1 .20E-08 NA NO 
Magnesium 3.1 lE-04 0.83 24 350 30 70 25550 3.84E-05 NA ND 
Manganese 3.14E-08 0.83 24 350 30 70 25550 3.67E-07 NA ND 
Mercury 7.47E-10 0.83 24 350 30 70 25550 8.74E-11 NA ND 
Nickel 1 .04E -07 0,83 24 350 30 70 25550 1.22E-08 8.40E -01 1.02E-08 
Potassium 5.68E-oa 0.83 24 350 30 70 25550 6.82E-07 NA ND 
Selenium 1.90E-09 0.83 24 350 30 70 25550 2.22E-10 NA ND 
Silver 7.67E-09 0.83 24 350 30 70 25550 8.97E-1 0 NA ND 
Sodium 1.02E-08 0.83 24 350 30 70 25550 1 .19E-07NA ND 
Thallium 2.02E-09 0.83 24 350 30 70 25550 2.36E-1 0 NA ND 
Vanadium 1 .04E-07 0.83 24 350 30 70 25550 1 . 22E-08 NA ND 
Zinc 3.16E-07 0.83 24 350 30 70 25550 3.69E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 8.01e-01 



( e • 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUT�E ADULT RESIDENTIAL LONG TERM HAZARD - 95')(, UCL 

CA IA ET EF ED BW AT INTAKE AID 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.50E-05 01.83 24 350 30 70 10950 1.23E-05 NA ND 
Antimony 4.61E-08 01.83 24 350 30 70 10950 1.26E-08 NA ND 
Arsenic 4.0GE-08 01.83 24 350 30 70 10950 1.1 1E-08 NA ND 
Barium 3.27E-07 0.83 24 350 30 70 10950 8.93E-08 1.00E-04 8.93E-04 
Beryllium 9.0lE-09 0.83 24 350 30 70 10950 2.46E-09 NA ND 
Cadmium 5.34E-09 0.83 24 350 30 70 10950 1.46E-09 NA ND 
Calcium 2.07E-03 0.83 24 350 30 70 10950 5.66E-04 NA ND 
Chromium 1.IOE-07 0.83 24 350 30 70 10950 3.00E-08 NA ND 
Cobalt 4.07E-08 0.83 24 350 30 70 10950 1.1 1E-08 NA ND 
Copper 7.62E-07 0.83 24 350 30 70 10950 2.0SE-07 NA ND 
Cyanide (total) 1.68E-08 0.83 24 350 30 70 10950 4.60E-09 NA ND 
Iron 7.69E-05 0.83 24 350 30 70 10950 2.10E-05 NA ND 
Lead 1.02E-07 0.83 24 350 30 70 10950 2.79E-08 NA ND 
Magnesium 3.1 lE-04 0.83 24 350 30 70 10950 8.48E-05 NA ND 
Manganese 3.14E-06 0.83 24 350 30 70 10950 8.57E-07 1.00E-04 8.57E-03 
Mercury 7.47E- 1 0  0.83 24 350 30 70 10950 2.04E - 1 0  8.60E-05 2.37E-06 
Nickel 1.04E-07 0.83 24 350 30 70 10950 2.84E-08 NA ND 
Potassium 5.66E-06 0.83 24 350 30 70 10950 1.55E-06 NA ND 
Selenium 1 .90E-09 01.83 24 350 30 70 10950 5.17E-10 NA ND 
Silver 7.67E-09 0.83 24 350 30 70 10950 2.09E-09 NA ND 
Sodium 1 .02E-06 01.83 24 350 30 70 10950 2.77E-07 NA ND 
Thallium 2.02E-09 01.83 24 350 30 70 10950 5.51E - 1 0  NA ND 
Vanadium 1.04E-07 o,.83 24 350 30 70 10950 2.84E-08 NA ND 
Zinc 3.16E-o7 0.83 24 350 30 70 10950 8.62E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 9.47E-03 



f' 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - 95% UCL 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANAl.YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6.39E+03 200 1 .0E-06 1.0 350 6 1 5  25550 7.01 E-03 NA ND 
Antimony 6.55E+00 200 1 .0E-06 1.0 350 6 1 5  25550 7.18E-06 NA ND 
Arsenic 5.76E+00 200 1.0E-06 1.0 350 6 1 5  25550 6.31E-06 1.B0E+00 1 .14E-05 
Barium 4.65E+01 200 1 .0E-06 1.0 350 6 1 5  25550 5.09E-05 NA ND 
Beryllium 1.26E+00 200 1.0E-06 1.0 350 6 1 5  25550 1 .40E-06 4.30E+00 6.02E-06 
Cadmium 7.58E-01 200 1.0E-06 1.0 350 6 1 5  25550 8.30E-07 NA ND 
Calcium 2.94E+05 200 1.0E-06 1.0 350 6 1 5  25550 3.22E-01 NA ND 
Chromium 1 .56E+01 200 1.0E-06 1.0 350 6 1 5  25550 1.71E-05 NA ND 
Cobalt 5.77E+00 200 1.0E-06 1.0 350 6 1 5  25550 6.33E-06 NA ND 
Copper 1.0BE+02 200 1.0E-06 1.0 350 6 1 5  25550 1 .19E-04 NA ND 
Cyanide {total) 2.39E+00 200 1.0E-06 1.0 350 6 1 5  25550 2.62E-06 NA ND 
Iron 1.09E+04 200 1.0E-06 1.0 350 6 1 5  25550 1.20E-02 NA ND 
Lead 1 .45E+01 200 1.0E-06 1.0 350 6 1 5  25550 1 .59E-05 NA ND 
Magnesium 4.41E+04 200 1.0E-06 1.0 350 6 1 5  25550 4.84E-02 NA ND 
Manganese 4.46E+02 200 1.0E-06 1.0 350 6 1 5  25550 4.89E-04 NA ND 
Mercury 1.06E-01 200 1.0E-06 1.0 350 6 1 5  25550 1.16E-07 NA ND 
Nickel 1 .48E+01 200 1.0E-06 1.0 350 6 1 5  25550 1.62E-05 NA ND 
Potassium 8.04E+02 200 1.0E-06 1.0 350 6 1 5  25550 8.81E-04 NA ND 
Selenium 2.69E-01 200 1.0E-06 1.0 350 6 1 5  25550 2.95E-07 NA ND 
Silver 1 .09E+00 200 1.0E-06 1.0 350 6 1 5  25550 1.19E-06 NA ND 
Sodium 1 .44E+02 200 1.0E-06 1.0 350 6 1 5  25550 1 .58E-04 NA ND 
Thallium 2.87E-01 200 1.0E-06 1.0 350 6 1 5  25550 3.14E-07 NA ND 
Vanadium 1 .48E+01 200 1.0E-06 1.0 350 6 1 5  25550 1.62E-05 NA ND 
Zinc 4.48E+01 200 1.0E-06 1.0 350 6 1 5  25550 4.91E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 1.74E-05 



e f) 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - 95% UCL 

cs IR CF Fl EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.39E+03 200 1.0E-06 1.0 350 6 15 2190 8.17E-02 NA ND 
Antimony B.55E+0O 200 1.0E-06 1.0 350 6 1 5  2190 8.37E-05 4.00E-04 2.09E-01 
Arsenic 5.76E+0O 200 1.0E-06 1.0 350 6 15 2190 7.36E-05 3.00E-04 2.45E-01 
Barium 4.65E+01 200 1.0E-06 1.0 350 6 15 2190 5.94E-04 7.00E-02 8.49E-03 
Beryllium 1.28E+00 200 1.0E-06 1.0 350 6 1 5  2190 1.63E-05 5.00E-03 3.27E-03 
Cadmium 7.58E-01 200 1.0E-06 1.0 350 6 1 5  2190 9.69E-06 NA ND 
Calcium 2.94E+05 200 1.0E-06 1.0 350 6 15 2190 3.76E+O0 NA ND 
Chromium 1 .56E+01 200 1.0E-06 1.0 350 6 15 2190 2.00E-04 2.00E-02 9.98E-03 
Cobalt 5.77E+oo 200 1.0E-06 1.0 350 6 15 2190 7.38E-05 NA ND 
Copper 1 .08E+02 200 1.0E- 06 1.0 350 6 15 2190 1.38E-03 NA ND 
Cyanide (total} 2.39E+oo 200 1.0E-06 1.0 350 6 15 2190 3.0BE-05 2.ooe-02 1 .53E-03 
Iron 1 .09E+04 200 1.0E-06 1.0 350 6 15 2190 1.39E-01 NA ND 
Lead 1.45E+01 200 1.0E-06 1.0 350 6 15 2190 1.86E-04 NA ND 
Magnesium 4.41E+04 200 1.0E-06 1.0 350 6 1 5  2190 5.64E-01 NA ND 
Manganese 4.4BE+02 200 1.0E-06 1.0 350 6 1 5  2190 5.70E-03 1 .40E-01 4.07E-02 
Mercury 1.06E-01 200 1.0E-06 1.0 350 6 1 5  2190 1 .36E-06 3.00E-04 4.52E-03 
Nickel 1 .48E+01 200 1 .0E-06 1.0 350 6 1 5  2190 1 .89E-04 2.00E-02 9.44E-03 
Potassium 8.04E+02 200 1.0E-06 1.0 350 6 1 5  2190 1.03E-02 NA ND 
Selenium 2.69E-01 200 1.0E-06 1.0 350 6 1 5  2190 3.44E-06 5.00E-03 B.SBE-04 
Silver 1 .09E+oo 200 1.0E-06 1.0 350 6 1 5  2190 1 .39E-05 5.00E-03 2.79E-03 
Sodium 1 .44E+02 200 1.0E-06 1.0 350 6 1 5  2190 1 .84E-03 NA ND 
Thallium 2.87E-01 200 1.0E-06 1.0 350 6 1 5  2190 3.B7E-06 8.00E-04 4.58E-03 
Vanadium 1.48E+01 200 1.0E-06 1.0 350 6 1 5  2190 1 .89E-04 7.00E-03 2.70E-02 
Zinc 4.48E+01 200 1.0E-06 1.0 350 6 1 5  2190 5.73E-04 3.00E-01 1 .91E-03 

NA/ND - Not available/ Not determined TOTAL HAZARD 5.70E-01 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - 95% UCL 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6.39E+03 1.0E-06 2010 1.00 0.001 350 6 15 25550 7.04E-05 NA ND 
Antimony 6.55E+00 1.0E-06 2010 1.00 0.001 350 8 15 25550 7.21E-08 NA ND 
Arsenic 5.76E+00 1.0E-06 2010 1.00 0.001 350 6 15 25550 6.34E-08 1 .89E+00 1.20E-07 
Barium 4.65E+01 1.0E-06 2010 1 .00 0.001 350 8 15 25550 5.12E-07 NA ND 
Beryllium 1.28E+00 1.0E-06 2010 1.00 0.001 3!50 6 15 25550 1 .41E-08 4.30E+01 6.05E-07 
Cadmium 7.58E-01 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 8.35E-09 NA ND 
Calcium 2.94E+05 1.0E-06 2010 1.00 0.001 350 8 1 5  25550 3.24E-03 NA ND 
Chromium 1.56E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 1.72E- 07 NA ND 
Cobalt 5.nE+0O 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 6.36E-08 NA ND 
Copper 1.08E+02 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 1.19E-06 NA ND 
Cyanide (total) 2.39E+00 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 2.63E-08 NA ND 
Iron 1 .09E+04 1.0E-06 2010 1.00 0.001 3!50 6 15 25550 1.20E-04 NA ND 
Lead 1.45E+01 1 .0E-06 2010 1.00 0.001 350 6 15 25550 1.60E-07 NA ND 
Magnesium 4.41E+04 1.0E-06 2010 1.00 0.001 3!50 6 1 !5 25550 4.86E-04 NA ND 
Manganese 4.46E+02 1.0E-06 2010 1.00 0.001 3!50 6 15 25550 4.91E-06 NA ND 
Mercury 1.06E-01 1.0E-06 2010 1.00 0.001 3!50 6 15 25550 1.17E-09 NA ND 
Nickel 1.48E+01 1.0E-06 2010 1.00 0.001 3!50 6 1!5 25550 1.63E-o7 NA ND 
Potassium 8.04E+02 1.0E-06 2010 1.00 0.001 350 6 15 25550 8.85E-06 NA ND 
Selenium 2.69E-01 1 .0E-06 2010 1.00 0.001 350 6 15 25550 2.96E-09 NA ND 
Silver 1 .09E+00 1.0E-06 2010 1.00 0.001 350 6 1!5 25550 1.20E-08 NA ND 
Sodium 1.44E+02 1.0E-06 2010 1.00 0.001 3!50 6 15 25550 1.59E-06 NA ND 
Thallium 2.87E-01 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 3.16E-09 NA ND 
Vanadium 1.48E+01 1.0E-06 2010 1.00 0.001 3!50 6 1 5  25550 1.63E-o7 NA ND 
Zinc 4.48E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 4.94E-07 NA ND 

TOTAL RISK 7.25E-07 

NA/ND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - 95% UCL 

cs CF SA AF ABS EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.39E+03 1.0E-06 2010 1.00 0.001 350 6 15 2190 8.22E-04 NA ND 
Antimony 6.55E+00 1 .0E-06 2010 1.00 0.001 350 6 15 2190 8.42E-07 2.40E- 04 3.51E-03 
Arsenic 5.76E+00 1.0E-06 2010 1.00 0.001 350 6 15 2190 7.40E-07 2.85E-04 2.SOE-03 
Barium 4.65E+01 1.0E-06 2010 1.00 0.001 350 8 15 2190 5.97E-06 3.SOE-03 1.71E-03 
Beryllium 1.2sE+oo 1 .0E-06 2010 1.00 0.001 350 6 15 2190 1.64E-07 5.00E-04 3.28E-04 
Cadmium 7.58E-01 1.0E-06 2010 1.00 0.001 350 6 15 2190 9.74E-08 NA ND 
Calcium 2.94E+05 1 .0E-06 2010 1.00 0.001 350 6 15 2190 3.78E-02 NA ND 
Chromium 1.56E+01 1 .0E-06 2010 1.00 0.001 350 6 15 2190 2.01E-06 1.00E-02 2.01E-04 
Cobalt 5.77E+O0 1.0E-06 2010 1.00 0.001 350 6 15 2190 7.42E-07 NA ND 
Copper 1.08E+02 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.39E-05 NA ND 
Cyanide (total) 2.39E+00 1.0E-06 2010 1.00 0.001 350 6 15 2190 3.07E-07 1.40E-02 2.19E-05 
Iron 1.09E+04 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.40E-03 NA ND 
Lead 1.45E+01 1 .0E-06 2010 1.00 0.001 350 6 15  2190 1.87E-06 NA ND 
Magnesium 4.41E+04 1.0E-06 2010 1.00 0.001 350 6 15  2190 5.67E-03 NA ND 
Manganese 4.46E+02 1 .0E-08 2010 1.00 0.001 350 6 15 2190 5.73E-05 5.S0E-03 1.02E-02 
Mercury 1.0SE-01 1.0E-06 2010 1.00 0.001 350 6 15 2190 1 .36E-08 4.S0E-05 3.03E-04 
Nickel 1.48E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.90E-06 2.00E-03 9.49E-04 
Potassium 8.04E+02 1 .0E-06 2010 1.00 0.001 350 6 15 2190 1.03E-04 NA ND 
Selenium 2.69E-01 1.0E-06 2010 1.00 0.001 350 6 15 2190 3.46E-08 4.85E-03 7.13E-06 
Silver 1.09E+00 1.0E-06 2010 1 .00 0.001 350 8 15 2190 1.40E-07 5.00E-04 2.80E-04 
Sodium 1 .44E+02 1.oE-06 2010 1.00 0.001 350 6 15 2190 1.85E-05 NA ND 
Thallium 2.87E-01 1.0E-06 2010 1.00 0.001 350 6 15 2190 3.68E- 08 8.00E-05 4.60E-04 
Vanadium 1.48E+01 1.0E-06 2010 1.00 0.001 350 6 1!5 2190 1.90E-06 7.00E-05 2.72E-02 
Zinc 4.48E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 5.78E-06 9.00E-02 6.40E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 4.78E-02 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - 95"' UCL 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (HA/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 
Aluminum 4.50E-05 0.83 24 350 6 1 5  25550 4.92E-06NA ND 
Antimony 4.61E-08 0.83 24 350 6 1 5  25550 5.04E-09NA ND 
Arsenic 4.06E-08 0.83 24 350 6 15 25550 4.43E-09 5.00E+01 2.21E-07 
Barium 3.27E-07 0.83 24 350 6 15 25550 3.57E-08 NA ND 
Beryllium 9.01E-09 0.83 24 350 6 15 25550 9.83E - 1 0  8.40E+OO 8.26E-09 
Cadmium 5.34E-09 0.83 24 350 6 15 25550 5.83E-10 s.10E+oo 3.55E-09 
Calcium 2.07E-03 0.83 24 350 6 15 25550 2.26E-04 NA ND 
Chromium 1.10E-07 0.83 24 350 6 15 25550 1 .20E-08 4.20E+01 5.04E-07 
Cobalt 4.07E-08 0.83 24 350 6 15 25550 4.44E-09 NA ND 
Copper 7.62E-07 0,83 24 350 6 15 25550 8.32E-08 NA ND 
Cyanide (total) 1.68E-08 0.83 24 350 6 15 25550 1.84E-09 NA ND 
Iron 7.69E-05 0.83 24 350 6 15 25550 8.39E-06 NA ND 
Lead 1.02E-07 0,83 24 350 6 15 25550 1.12E-08 NA ND 
Magnesium 3.11E-04 0.83 24 350 6 15 25550 3.39E-05NA ND 
Manganese 3.14E-06 0.83 24 350 6 15 25550 3.43E-07 NA ND 
Mercury 7.47E-10 0.83 24 350 6 15 25550 8.16E - 1 1  NA ND 
Nickel 1.04E-07 0.83 24 350 6 15 25550 1.14E-08 8.40E-01 9.54E-09 
Potassium 5.66E-06 0.83 24 350 6 15 25550 6.18E-07 NA .. ND 
Selenium 1 .90E-09 0.83 24 350 6 H 5  25550 2.07E-10 NA ND 
Silver 7.67E-09 0.83 24 350 6 15 25550 8.38E-10 NA ND 
Sodium 1.02E-06 0.83 24 350 8 15 25550 1.11 E-07 NA ND 
Thallium 2.02E-09 0.83 24 350 6 1 5  25550 2.20E- 1 0  NA ND 
Vanadium 1.04E-07 0.83 24 350 6 Hi 25550 1.14E-08 NA ND 
Zinc 3.16E-07 0.83 24 350 8 15 25550 3.45E-08NA ND 

TOTAL RISK 7.47E-07 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL SHORT TERM HAZARD - 95'1(, UCL 

CA IA ET EF ED BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.50E-05 0.83 24 350 6 1!5 2190 5.74E-05 NA NO 
Antimony 4.61E-08 0.83 24 350 6 15 2190 5.88E-08 NA NO 
Arsenic 4.06E-08 0.83 24 350 6 15 2190 5.17E-08 NA NO 
Barium 3.27E-07 0.83 24 350 6 15  2190 4.17E-07 1.00E-03 4.17E-04 
Beryftium 9.01E-09 0.83 24 350 6 15 2190 1 .15E-08 NA NO 
Cadmium 5.34E-09 0.83 24 350 6 15 2190 6.SOE-09 NA NO 
Calcium 2.07E-03 0.83 24 350 6 15 2190 2.64E-03 NA NO 
Chromium 1 .10E-07 0.83 24 350 6 15 2190 1 .40E-07 NA ND 
Cobalt 4.07E-08 0.83 24 350 6 15 2190 5.18E-08 NA ND 
Copper 7.62E-07 0.83 24 350 6 1 !5 2190 9.71E-07 NA ND 
Cyanide (total) 1.68E-08 0.83 24 350 6 15 2190 2.14E-08 NA ND 
Iron 7.69E-05 0.83 24 350 6 1!S 2190 9.79E-05 NA NO 
Lead 1.02E-07 0.83 24 350 6 1 5  2190 1.30E-07 NA ND 
Magnesium 3.11E-04 0.83 24 350 6 15 2190 3.96E-0,4 NA ND 
Manganese 3.14E-06 0.83 24 350 6 15 2190 4.00E-06 1.00E-04 4.00E-02 
Mercury 7.47E - 1 0  0.83 24 350 6 15 2190 9.52E - 1 0  8.60E-05 1.11E-05 
Nickel 1.04E-07 0.83 24 350 6 15 2190 1.32E-07 NA ND 
Potassium 5.66E-06 0.83 24 350 6 15 2190 7.21E-06 NA NO 
Selenium 1.90E-09 0.83 24 350 6 15 2190 2.41E-09 NA ND 
Silver 7.67E-09 0.83 24 350 6 HI  2190 9.77E-09 NA ND 
Sodium 1.02E-06 0.83 24 350 6 15 2190 1 .29E-OB NA ND 
Thallium 2.02E-09 0.63 24 350 6 1 5  2190 2.57E-09 NA ND 
Vanadium 1.04E-07 0.83 24 350 6 15 2190 1.33E-07 NA NO 
Zinc 3.16E-07 0.83 24 350 6 15 2190 4.02E-07 NA NO 

NA/ND - Not available/ Not determined TOTAL HAZARD 4.04E-02 



.. 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - SITE MAXIMUM 

cs IA CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITI.ESS) (DAY/YR) (YR} (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1.82E+04 100 1.0E-06 1.0 350 30 70 25550 1.07E-02 NA ND 
Antimony 1.24E+01 100 1.0E-06 1.0 350 30 70 25550 7.28E-06 NA ND 
Arsenic 9.5oE+oo 100 1.0E-06 1.0 350 30 70 25550 5.58E-06 1.80E+00 1.00E-05 
Barium 1 .15E+02 100 1.0E-06 1.0 350 30 70 25550 6.75E-05 NA ND 
Beryllium 1.eoE+oo 1 00  1.0E-06 1.0 350 30 70 25550 9.39E-07 4.3oE+oo 4.04E-06 
Cadmium 1.32E+01 100 1.0E-06 1.0 350 30 70 25550 7.75E-06 NA ND 
Calcium 1.63E+05 100 1.0E-06 1.0 350 30 70 25550 9.57E-02 NA ND 
Chromium 1.94E+01 100 1 .0E-06 1 .0 350 30 70 25550 1 .14E-05 NA ND 
Cobalt 1.12E+01 100 1.0E-06 1.0 350 30 70 25550 8.58E-06 NA ND 
Copper 1.97E+03 100 1 .0E-06 1.0 350 30 70 25550 1.16E-03 NA ND 
Cyanide (total) 2.16E+01 100 1.0E-06 1.0 350 30 70 25550 1.27E-05 NA ND 
Iron 2.30E+04 100 1.0E-06 1.0 350 30 70 25550 1.35E-02 NA ND 
Lead 5.29E+01 100 1.oE-06 1 .0 350 30 70 25550 3.11E- 05 NA ND 
Magnesium 5.99E+04 100 1.0E-06 1.0 350 30 70 25550 3.52E-02 NA ND 
Manganese 1.00E+03 100 1.0E-08 1.0 350 30 70 25550 5.87E-04 NA ND 
Mel'cury 2.30E+00 100 1.0E-06 1.0 350 30 70 25550 1.35E-06 NA NO 
Nickel 3.83E+01 100 1.0E-06 1.0 350 30 70 25550 2.25E-05 NA ND 
Potassium 1.47E+03 100 1 .0E-06 1.0 350 30 70 25550 8.83E-04 NA NO 
Selenium 4.40E-01 100 1.0E-06 1 . 0  350 30 70 25550 2.58E-07 NA ND 
Silver 1.80E+00 100, 1.0E-06 1.0 350 30 70 25550 1.06E-06 NA ND 
Sodium 2.81E+02 100, 1.0E-06 1.0 350 30 70 25550 1.65E-04 NA ND 
Thallium 4.20E-01 100• 1.0E-06 1.0 350 30 70 25550 2.47E-07 NA ND 
Vanadium 3.38E+01 100 1.0E-06 1.0 350 30 70 25550 1.98E-05 NA NO 
Zinc 9.10E+01 100 1 .0E-06 1.0 350 30 70 25550 5.34E-05 NA NO 

NA/ND - Not available/ Not determined TOTAL RISK 1.41E-05 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - SITE MAXIMUM 

cs IA CF Fl EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.82E+04 100 1.oe-oe 1.0 350 30 70 10950 2.49E-02 1.00E+OO 2.49E-02 
Antimony 1.24E+01 100 1.0E-06 1.0 350 30 70 10950 1.70E-05 4.00E-04 4.25E-02 
Arsenic 9.SOE+OO 100 1.0E- 06 1.0 350 30 70 10950 1.30E-05 3.00E-04 4.34E-02 
Barium 1 .  t5E+02 100 1.0E- 06  1.0 350 30 70 10950 1.�E-04 7.00E-02 2.25E-03 
Beryllium 1.eoe+oo 100 1.0E-06 1.0 350 30 70 10950 2.19E-06 5.00E-03 4.38E-04 
Cadmium 1 .32E+01 too 1.0E-06 1.0 350 30 70 10950 1 .81E-05 5.00E-04 3.82E-02 
Calcium 1.63E+05 100 1.0E-06 1.0 350 30 70 10950 2.23E-01 NA ND 
Chromium 1.94E+01 100 1.0E-06 1.0 350 30 70 10950 2.66E-05 5.00E-03 5.32E-03 
Cobalt 1.12E+01 100 1.0E-06 1.0 350 30 70 10950 1 .53E-05 NA ND 
Copper 1.97E+03 100 1.0E-06 1.0 350 30 70 10950 2.70E-03 4.00E-02 6.75E-02 
Cyanide (totaQ 2.16E+01 100 1.0E-06 1.0 350 30 70 10950 2.96E-05 2.00E-02 1.4BE-03 
Iron 2.30E+04 100 1.0E-06 1.0 350 30 70 10950 3.15E- 02 NA NO 
Lead 5.29E+01 100 1.0E-06 1.0 350 30 70 10950 7.25E- 05 NA ND 
Magnesium 5.99E+04 100 1.oE-06 1.0 350 30 70 10950 B.21E-02 NA ND 
Manganese 1.00E+03 100 1.0E-06 1.0 350 30 70 10950 1.37E-03 1.40E-01 9.78E-03 
Mercuiy 2.30E+OO 100 1.0E-06 1.0 350 30 70 10950 3.15E-06 3.00E-04 1.0SE-02 
Nickel 3.83E+01 100 1.0E-06 1.0 350 30 70 10950 5.25E-05 2.00E-02 2.62E-03 
Potassium 1.47E+03 100 1.0E-06 1.0 350 30 70 10950 2.0lE-03 NA ND 
Selenium 4.40E-Ot 100 1.0E-06 1.0 350 30 70 10950 6.00E-07 5.00E-03 1.21E-04 
Silver 1.80E+OO 100 1.0E-06 1.0 350 30 70 10950 2.47E-06 5.00E-03 4.93E-04 
Sodium 2.81E+02 100 1.0E-08 1.0 350 30 70 10950 3.B5E-04 NA ND 
Thallium 4.20E-01 100 1.0E-06 1.0 350 30 70 10950 5.75E-07 8.00E-05 7.19E-03 
Vanadium 3.38E+01 100 1.0E-06 1.0 350 30 70 10950 4.63E -05 7.00E-03 6.61E-03 
Zinc 9.10E+01 1 00  1.0E-06 1.0 350 30 70 10950 1.25E-04 3.00E-01 4.16E-04 

NA/ND - Not available/ Not determined TOT AL HAZARD 2.82E-01 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADI.A. T RESIDENTIAL RISK - SITE MAXIMUM 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA VJ - 1  RISK 
Aluminum 1.82E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 6.20E-04 NA ND 
Antimony 1.24E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.22E-07 NA ND 

Arsenic 9.50E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.23E-07 1.89E+OO 6.11E-07 
Bavium 1 .  t5E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.92E-06 NA ND 
Beryllium 1.60E+oo 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.45E-08 4.30E+01 2.34E-06 
Cadmium 1.32E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.49E-07 NA NO 
Calcium 1.63E+05 1 .0E-06 5800 1.00 0.001 350 30 70 25550 5.55E-03 NA NO 
Chromium 1.94E+01 1.0E-06 5800 1,00 0.001 350 30 70 25550 6.61E-07 NA NO 
Cobalt 1 .12E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.81E-07 NA NO 
Copper 1.97E+03 1 .oE-06 5800 1.00 0.001 350 30 70 25550 6.71E-05 NA ND 
Cyanide (total) 2.16E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.35E-07 NA ND 
Iron 2.30E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.83E-04 NA ND 
Lead 5.29E+01 1.oE-06 5800 1.00 0.001 350 30 70 25550 1.SOE-06 NA ND 
Magnesium 5.99E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.04E-03 NA ND 
Manganese 1.00E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.41E-05 NA ND 
Mercury 2.30E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.83E-08 NA ND 
Nickel 3.83E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.30E-06 NA ND 
Potassium 1.47E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.01E-05 NA ND 
Selenium 4.40E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.50E-08 NA ND 
Silver 1.80E+00 1.0E-06 5800 1.00 0,001 350 30 70 25550 6.13E-08 NA ND 
Sodium 2.81E+02 1.oE-06 5800 1.00 0.001 350 30 70 25550 9.57E-06 NA ND 
Thallium 4.20E-01 1.oE-06 5800 1.00 0,001 350 30 70 25550 1.431:-08 NA ND 
Vanadium 3.38E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.15E-06 NA ND 
Zinc 9.10E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.10E-06 NA NO 

NA/ND - Not available / Not determined TOTAL RISK 2.95E-06 



a MAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE AD! RESIDENTIAL HAZARD - SITE MAXIMUM 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITl.ESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.82E+04 1 .oE-08 5800 1.00 0.001 350 30 70 10950 1.45E-03 2.ooe-01 7.23E-03 
Antimony 1.24E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.85E-o7 2.40E-04 4.11E-03 
Arsenic 9.50E+00 1.0E-06 5800 1 .00 0.001 350 30 70 10950 7.SSE-07 2.85E-04 2.65€-03 
Barium 1 . 1 5E+02 1.oE-06 5800 1.00 0.001 350 30 70 10950 9.14E-06 3.50E-03 2.61E-03 
Beryllium 1.60E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.27E-07 5.00E-04 2.54E-04 
Cadmium 1.32E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.0SE-06 3.50E-05 3.00E-02 
Calcium 1.63E+05 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.30E-02 NA ND 
Chromium l.94E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.54E-06 2.SOE-03 6.17E-04 
Cobalt 1 .12E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.90E-07 NA ND 
Copper 1.97E+03 1.oE-06 5800 1.00 0.001 350 30 70 109!50 1.57E-04 3.98E-02 3.95E-03 
Cyanide (total) 2.16E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .72E-06 1 .40E-02 1.23E-04 
Iron 2.30E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.83E- 03 NA ND 
Lead 5.29E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 4.20E-06 NA ND 
Magnesium 5.99E+04 1.0E-06 5800 1 .00 0.001 350 30 70 10950 4.76E-03 NA ND 
Manganese 1.00E+03 1.0E-06 5800 1.00 0.001 350 30 70 10950 7.95E-05 5.60E-03 1 .42E-02 
Mercury 2.30E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.83E-07 4.50E-05 4.06E-03 
Nickel 3.83E+01 I.OE-06 5800 1.00 0.001 350 30 70 10950 3.04E-oe 2.00E-03 1.52E-03 
Potassium 1.47E+03 1.0E-08 5800 1.00 0.001 350 30 70 10950 1.17E-04 NA ND 
Selenium 4.40E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.SOE-08 4.85E-03 7.21E-06 
Silver 1.80E+00 1.0E-08 5800 1.00 0.001 350 30 70 10950 1.43E-07 5.00E-04 2.86E-04 
Sodium 2.81E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.23E-05 NA ND 
Thallium 4.20E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.34E-08 8.00E-06 4.17E-03 
Vanadium 3.38E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 2.69E-06 7.00E-05 3.84E-02 
Zinc 9.10E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 7.23E-08 9.00E-02 8.03E-05 

NA/NO - Not available / Not determined TOTAL HAZARD 1.14E-01 



" e • 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTUIE ADl.l..T RESIDENTIAL LONG TERM RISK - SITE MAXIMUM 

CA IA ET EF ED BW AT INTAKE CSF 
ANAI...YTE (MG/M3) (M3/HR) (I-fl/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 
Aluminum 1.28E-04 0.83 24 350 30 70 25550 1.50E-05 NA ND 
Antimony 8.74E-08 0.83 24 350 30 70 25550 1 .02E-08 NA ND 
Arsenic 6.69E-08 0.83 24 350 30 70 25550 7.83E-09 5.00E+01 3.91E-07 
Barium 8.10E-07 0.83 24 350 30 70 25550 9.47E-08 NA ND 
Beryllium 1.13E-08 0.83 24 350 30 70 25550 1.32E-09 8.40E+OO 1.1 1E-oe 
Cadmium 9.30E-08 0.83 24 350 30 70 25550 1.09E-08 8.10E+OO 8.83E-08 
Calcium 1.15E-03 0.83 24 350 30 70 25550 1.34E-04 NA ND 
Chromium 1 .37E -07 0.83 24 350 30 70 25550 1.60E-08 4.20E+01 6.71E-07 
Cobalt 7.89E-08 0.83 24 350 30 70 25550 9.23E-09 NA ND 
Copper 1.39E-05 0.83 24 350 30 70 25550 1.62E-06 NA ND 
Cyanide (totaQ 1 .52E-07 0.83 24 350 30 70 25550 1 .78E-08 NA ND 
Iron 1 .62E-04 0.83 24 350 30 70 25550 1.89E-05 NA ND 
Lead 3.73E-07 0.83 24 350 30 70 25550 4.36E-08 NA ND 
Magnesium 4.22E-04 0.83 24 350 30 70 25550 4.94E-05 NA ND 
Manganese 7.05E-06 0.83 24 350 30 70 25550 8.24E-07 NA ND 
Mercury 1.62E-08 0.83 24 350 30 70 25550 1.89E-09 NA ND 
Nickel 2.70E-07 0.83 24 350 30 70 25550 3.16E-08 8.40E-01 2.65E-08 
Potassium 1 .04E-05 0.83 24 350 30 70 25550 1.21E-06 NA ND 
Selenium 3.10E-09 0.83 24 350 30 70 25550 3.e3E-10 NA ND 
Silver 1.27E-08 0.83 24 350 30 70 25550 1.48E- 09 NA ND 
Sodium 1.98E-06 0.83 24 350 30 70 25550 2.32E-07 NA ND 
Thallium 2.96E-09 0.83 24 350 30 70 25550 3.46E-10 NA NO 
Vanadium 2.38E- 07 0.83 24 350 30 70 25550 2.78E-08 NA ND 
Zinc 6.41E-07 0.83 24 350 30 70 2!5550 7.SOE-08 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 1 .17E-08 



-
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM HAZARD - SITE MAXIMUM 

CA IA ET EF ED BW AT INTAKE Rfll 
ANA.LYTE (MG/M3) (M3/HR) (HA/DAY) (DAY/YA) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.28E-04 0.83 24 350 30 70 10950 3.50E-05 NA ND 
Antimony 8.74E-08 0.83 24 350 30 70 10950 2.38E-08 NA ND 
Arsenic 6.69E-08 0.83 24 350 30 70 10950 1 .83E-08 NA ND 
Barium 8.10E-07 0.83 24 350 30 70 10950 2.21E-07 1.00E-04 2.21E-03 
Beryllium 1 .13E-08 0.83 24 350 30 70 10950 3.0SE-09 NA ND 
Cadmium 9.30E-08 0.83 24 350 30 70 10950 2.54E-08 NA ND 
Calcium 1.15E-03 0.83 24 350 30 70 10950 3.13E-04 NA NO 
Chromium 1.37E-07 0.83 24 350 30 70 10950 3.73E-08 NA ND 
Cobalt 7.89E-08 0.83 24 350 30 70 10950 2.15E-08 NA ND 
Copper 1.39E-05 0.83 24 350 30 70 10950 3.79E-06 NA ND 
Cyanide (totaQ 1.52E-07 0.83 24 350 30 70 10950 4 .15E-08 NA NO 
Iron 1.62E-04 0.83 24 350 30 70 10950 4.42E-05 NA ND 
Lead 3.73E-07 0.83 24 350 30 70 10950 1.02E-07 NA ND 
Magnesium 4.22E-04 0.83 24 350 30 70 10950 1.15E-04 NA NO 
Manganese 7.05E-06 0.83 24 350 30 70 10950 1.92E-06 1 .00E-04 1.92E-02 
Mercury 1.62E-08 0.83 24 350 30 70 10950 4.42E-09 8.SOE-05 5.14E-05 
Nickel 2.70E-07 0.83 24 350 30 70 10950 7.36E-08 NA ND 
Potassium 1.04E- 05 0.83 24 350 30 70 10950 2.83E-06 NA ND 
Selenium 3.10E-09 0.83 24 350 30 70 10950 8.48E-10 NA ND 
Silver 1.27E-08 0.83 24 350 30 70 10950 3.46E-09 NA ND 
Sodium , 1.98E-06 0.83 24 350 30 70 10950 5.40E-07NA ND 
Thallium 2.96E-09 0.83 24 350 30 70 10950 6.07E-10 NA ND 
Vanadium 2.38E-07 0.83 24 350 30 70 10950 6.50E-08 NA ND 
Zinc 6.41E-07 0.83 24 350 30 70 10950 1.75E-07 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 2.15E-02 



f) . 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUT�E CHILD RESIDENTIAL RISK - SITE MAXIMUM 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 
Aluminum 1.82E+04 200 1.0E-06 1.0 350 6 15 25550 1.99E-02 NA ND 
Antimony 1.24E+01 200 1.0E-06 1.0 350 6 15 25550 1.36E-05 NA ND 
Arsenic 9.50E+00 200 1.0E-06 1.0 350 6 15 25550 1.04E-05 1.80E+00 1.87E-05 
Barium 1.15E+02 200 t.OE-06 1.0 350 8 15 25550 l.26E-04 NA ND 
BerylHum 1 .60E+00 200 1.0E-06 1.0 350 8 15 25550 1.75E-08 4.30E+00 7.54E-06 
Cadmium 1.32E+01 200 1.0E-06 1.0 350 6 15 25550 1.45E-05 NA ND 
Calcium 1 .63E+05 200 1.0E-06 1.0 350 6 1 5  25550 1 .79E-01 NA ND 
Chromium 1.94E+01 200 1.oE-06 1 . 0  350 6 15 25550 2.13E-05 NA ND 
Cobalt 1.12E+01 200 1.0E-06 1.0 350 6 15 25550 1 .23E-05 NA ND 
Copper 1.97E+03 200 1.0E-06 1.0 350 6 15 25550 2.16E-03 NA ND 
Cyanide (total) 2. 16E+01 200 1.0E-06 1.0 350 6 15 25550 2.37E-05 NA ND 
Iron 2.30E+04 200 1.0E-06 1.0 350 6 15 25550 2.52E-02 NA ND 
Lead 5.29E+01 200 1.0E-06 1.0 350 6 15 25550 5.SOE-05 NA ND 
Magnesium 5.99E+04 200 1.0E-06 1.0 350 6 15 25550 6.56E-02 NA ND 
Manganese 1.00E+03 200 1.0E-08 1.0 350 6 15 25550 1 .10E-03 NA ND 
Mercury 2.30E+00 200 1.0E-06 1.0 350 8 15 25550 2.52E-08 NA ND 
Nickel 3.83E+01 200 1.0E-06 1.0 350 6 15 25550 4.20E-05 NA NO 
Potassium 1.47E+03 200 1.0E-06 1.0 350 6 15 25550 1.61E-03 NA ND 
Selenium 4.40E-01 200 1.0E-06 1.0 350 6 15 25550 4.82E-07 NA ND 
Silver 1.80E+00 200 1.0E-06 1.0 350 6 15 25550 1 .97E-08 NA ND 
Sodium 2.81E+02 200 1.0E-06 1.0 350 6 15 25550 3.08E-04 NA ND 
Thallium 4.20E-01 200 1.0E-06 1,0 350 8 15 25550 4.80E-07 NA ND 
Vanadium 3.38E+01 200 1.0E-06 1.0 350 6 15 25550 3.70E-05 NA ND 
Zinc !l.10E+01 200 1.0E- 06 1.0 350 8 15 25550 9.97E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 2.63E-05 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - SITE MAXIMUM 

cs IR CF A EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1 .82E+04 200 1.0E-06 1.0 350 6 15 2190 2.33E-01 NA ND 
Antimony 1.24E+01 200 1.0E-06 1.0 350 6 15 2190 1.59E-04 4.00E-04 3.96E-01 
Arsenic 9.50E+00 200 1.0E-06 1.0 350 8 Hi 2190 1. 21E-04 3.00E-04 4.05E-01 
Barium 1.15E+02 200 1.0E-06 1.0 350 6 15 2190 1 .47E-03 7.00E-02 2.10E-02 
Berylllum 1.60E+00 200 1.0E-06 1.0 350 6 15 2190 2.0SE-05 5.00E-03 4.09E-03 
Cadmium 1.32E+01 200 1.0E-06 1.0 350 6 15 2190 1.69E-04 NA NO 
Calcium 1.63E+05 200 1.0E-06 1.0 350 6 15 2190 2.08E+00 NA ND 
Chromium 1.94E+01 200 1.0E-06 1.0 350 6 15 2190 2.48E-04 2.00E-02 1.24E-02 
Cobal1 1.12E+01 200 1.0E-06 1.0 350 6 15 2190 1 .43E-04 NA ND 
Copper l.97E+03 200 1.0E-06 1.0 350 6 15 2190 2.52E-02 NA ND 
Cyanide (total) 2.16E+01 200 1.0E-06 1.0 350 6 15 2190 2.76E-04 2.00E-02 1.38E-02 
Iron 2.30E+04 200 1 .0E-06 1.0 350 8 15 2190 2.94E-01 NA NO 
Lead 5.291:+01 200 1 .0E-08 1 .0 350 8 15 2190 6.76E-04 NA ND 
Magnesium 5.99E+04 200 1.0E-06 1.0 350 6 15 2190 7.66E-01 NA ND 
Manganese 1.00E+03 200 1.0E-06 1.0 350 6 15 2190 1.28E- 02 1.40E-01 9.13E-02 
Mercury 2.30E+oo 200 1.0E-06 1.0 350 6 15 2190 2.94E-05 3.00E-04 9.S0E-02 
Nickel 3.83E+01 200 1.0E-08 1.0 350 6 15 2190 4.90E-04 2.00E-02 2.45E-02 
Potassium 1.47E+03 200 1.0E-06 1.0 350 6 15 2190 1 .88E-02 NA NO 
Selenium 4.40E-01 200 1.0E-06 1.0 350 6 15 2190 5.83E-06 5.00E-03 1 .13E-03 
Silver 1.80E+00 200 1.0E-06 1.0 350 6 15 2190 2.30E-05 5.00E-03 4.60E-03 
Sodium 2.e1E+o2 200 1.0E-06 1.0 350 6 15 2190 3.59E-03 NA ND 
Thallium 4.20E-01 200 1.0E-06 1.0 350 6 15 2190 5.37E-06 8.00E-04 6.71E-03 
Vanadium 3.38E+01 200 1.0E-06 1.0 350 6 15 2190 4.32E-04 7.00E-03 6.17E-02 
Zinc 9.10E+01 200 1.0E-06 1.0 350 6 15 2190 1.16E-03 3.00E-01 3.88E-03 

NNND - Not available/ Not determined TOT AL HAZARD 1.14E+OO 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILO RESIDENTIAL RISK - SITE MAXI MUM 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1.82E+04 1 .0E-06 2010 1.00 0.001 350 6 15 25550 2.00E-04 NA ND 
Antimony 1 .24E+01 I.0E-06 2010 1.00 0.001 350 6 15 25550 1 .37E-07 NA ND 
Arsenic 9.50E+00 1 .0E-06 2010 1.00 0.001 350 6 15 25550 1.05E-07 1.89E+00 1.98E-07 
Barium 1 .15E+02 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.27E-06 NA ND 
Berynium 1.soe+oo 1.0E-06 2010 1.00 0.001 350 B 15 25550 1.76E-08 4.30E+01 7.58E-07 
Cadmium 1.32E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.45E-07 NA NO 
Calcium 1.63E+05 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.B0E-03 NA ND 
Chromium 1.94E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 2.14E-07 NA ND 
Cobalt 1.12E+01 1.0E-06 2010 1 .00 0.001 350 6 15 25550 1 .23E-07 NA NO 
Copper 1.97E+03 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 2.17E-05 NA ND 
Cyanide (total) 2.16E+01 1.0E-06 2010 1.00 0.001 350 ., 15 25550 2.38E-07 NA ND 
Iron 2.30E+04 1 .0E-06 2010 1.00 0.001 350 6 1 5  25550 2.53E-04 NA ND 
Lead 5.29E+01 1 .0E - 06  2010 1.00 0.001 350 6 1 5  25550 5.63E-07 NA ND 
Magnesium 5.99E+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 8.60E-04 NA NO 
Manganese 1 .00E+03 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.10E-05 NA ND 
Mercury 2.30E+00 1.0E-06 2010 1.00 0.001 350 6 15 25550 2.53E-08 NA ND 
Nickel 3.83E+01 1 .0E-06 2010 1.00 0.001 350 8 15 25550 4.22E-07 NA ND 
Potassium 1 .47E+03 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.62E-05 NA ND 
Selenium 4.40E-01 1.0E-06 2010 1.00 0.001 350 6 15 25550 4.85E-09 NA ND 
Sliver 1.80E+00 1 .0E-06 2010 1.00 0.001 350 6 15 25550 1.98E-08 NA NO 
Sodium 2.81E+02 1 .0E-06 2010 1.00 0.001 350 6 1 5  25550 3.09E-06 NA NO 
Thallium 4.20E-01 1.0E-06 2010 1.00 0.001 350 6 15 25550 4.63E-09 NA ND 
Vanadium 3.38E+01 1 .0E-06 2010 1.00 0.001 350 6 1 5  25550 3.72E-07 NA ND 
Zinc 9. 10E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.00E-08 NA ND 

TOTAL RISK 9.55E-07 

NA/NO - Not avallllhle / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILO RESIDENTIAL HAZARD - SITE MAXIMUM 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.82E+04 1.0E-06 2010 1 .00 0.001 350 6 15 2190 2.34E-03 NA ND 
Antimony 1 .24E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 1 .59E-06 2.40E-04 6.84E-03 
Arsenic 9.50E+oo 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.22E-08 2.85E-04 4.28E-03 
Barium 1.15E+02 1.0E-06 2010 1.00 0.001 350 8 15 2190 1.48E-05 3.SOE-03 4.22E-03 
Beryllium 1.60E+00 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.06E-07 5.00E-04 4.11E-04 
Cadmium 1.32E+01 1.oE-06 2010 1.00 0.001 350 8 15 2190 1.70E-06 NA ND 
Calcium 1.63E+05 1.oe-oe 2010 1.00 0.001 350 6 15 2190 2.09E-02 NA ND 
Chromium 1.94E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.49E-06 1.00E- 02 2.49E-04 
Cobalt 1.12E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.44E-06 NA ND 
Copper 1.97E+03 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.53E-04 NA ND 
Cyanide (total) 2.1ae+o1 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.78E-08 1.40E-02 1.98E-04 
Iron 2.30E+04 1.0E-06 2010 1.00 0.001 350 8 15 2190 2.96E-03 NA ND 
Lead 5.29E+01 1.0E-06 2010 1.00 0.001 350 8 15 2190 6.B0E-08 NA ND 
Magnesium 5.99E+04 1.0E-06 2010 1.00 0.001 350 6 15 2190 7.70E-03 NA ND 
Manganese 1.00E+03 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.28E-04 5.60E-03 2.29E-02 
Mercury 2.30E+00 1.0E-06 2010 1.00 0.001 350 8 15 2190 2.96E-07 4.SOE-05 6.57E-03 
Nickel 3.83E+01 1.0E-06 2010 1.00 0.001 350 6 15 2190 4.92E-08 2.00E-03 2.461:-03 
Potassium 1. 47E+03 1. 0E-06 2010 1.00 0.001 350 8 15 2190 1.89E-04 NA ND 
Selenium 4.40E-01 1.0E-06 2010 1.00 0.001 350 8 15 2190 5.65E-08 4.85E-03 1 .17E-05 
Silver 1.BOE+00 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.31E-07 5.00E-04 4.63E-04 
Sodium 2.81E+02 1.oE-08 2010 1.00 0.001 350 6 HS  2190 3.61E-05 NA ND 
Thallium 4.20E-01 1.0E-08 2010 1.00 0.001 350 6 15 2190 5.40E-08 8.00E-05 8.75E-04 
Vanadium 3.38E+01 1.0E-08 2010 1.00 0.001 350 6 15 2190 4.34E-06 7.00E-05 6.20E-02 
Zinc 9.10E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 1.17E-05 9.00E-02 1.30E-04 

NA/NO - Not available / Not determined TOTAL HAZARD 1.11E-01 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - SITE MAXI MUM 

CA IR ET EF ED BW AT INTAKE CSF 
ANAL YTE (MG/M3) (M3/HR} (HR/DAY) (DAY/YR} ('IR) (KG) (DAYS) (MG/KG/DAY} (MG/KG/DA Y}-1 RISK 
Aluminum 1.28E-04 0.83 24 350 6 15 25550 1 .40E-05 NA ND 
Antimony 8.74E-08 0.83 24 350 6 15 25550 9.54E-09 NA NO 
Arsenic 6.69E-08 0.83 24 350 6 15 25550 7.31E-09 5.00E+01 3.65E-07 
Barium 8.10E-07 0.83 24 350 6 15 25550 8.84E-08 NA ND 
Beryllium 1.13E-08 0.83 24 350 6 15 25550 1.23E-09 8.40E+0O 1.03E-08 
Cadmium 9.30E -08 0.83 24 350 6 15 25550 1 .02E-08 6.10E+00 6.19E-08 
Calcium 1.15E-03 0.83 24 350 6 15 25550 1.25E-04 NA NO 
Chromium 1.37E-07 0.83 24 350 6 15 25550 1.49E-08 4.20E+01 6.27E-07 
Cobalt 7.89E-08 0.83 24 350 6 15 25550 8.81E-09 NA ND 
Copper 1.39E-05 0.83 24 350 6 15 25550 1.51E-06 NA ND 
Cyanide (total} 1.52E-07 0.83 24 350 6 15 25550 1.66E-08 NA ND 
Iron 1.62E-04 0.83 24 350 6 15 25550 1 .TTE-05 NA ND 
Lead 3.73E-07 0.83 24 350 6 15 25550 4.07E-08 NA ND 
Magnesium 4.22E-04 0.83 24 350 6 15 25550 4.61E-05 NA ND 
Manganese 7.05E-06 0.83 24 350 6 15 25550 7,69E-07 NA ND 
Mercury 1.62E-08 0.83 24 350 6 15 25550 1 .TTE-09 NA ND 
Nickel 2.70E-07 0.83 24 350 6 15 25550 2.95E-08 8.40E-01 2.47E-08 
Potassium 1.04E-05 0.83 24 350 6 15 25550 1.13E-06 NA ND 
Selenium 3.10E-09 0.83 24 350 6 15 25550 3.38E-10 NA ND 
Silver 1.27E-06 0.83 24 350 6 15 25550 1 .38E-09 NA ND 
Sodium 1.98E-06 0.83 24 350 6 15 25550 2.16E-07 NA ND 
ThaHlum 2.96E-09 0.83 24 350 6 15 25550 3.23E-10 NA ND 
Vanadium 2.38E-07 0.83 24 350 6 15 25550 2.BOE-08 NA NO 
Zinc 6.41E-07 0.83 24 350 6 15 25550 7.00E-08 NA ND 

TOTAL RISK 1.09E-oa 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE AOUl. T RESIDENTIAL SHORT TERM HAZARD - SITE MAXI MUM 

CA IR ET EF ED BW AT INTAKE Rto 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.28e-04 0.83 24 350 6 15 2190 1 .63E-04 NA ND 
Antimony 8.74E-08 0.83 24 350 6 15 2190 1.11E-07 NA ND 
Arsenic 6.89E-08 0.83 24 350 6 15 2190 8.52E-08 NA ND 
Barium 8.10E-07 0.83 24 350 6 15 2190 1 .03E-06 1.00E-03 l.03E-03 
Beryl�um 1.13E-08 0.83 24 350 6 15 2190 1.44E-08 NA ND 
Cadmium 9.30E-08 0.83 24 350 6 15 2190 1 .18E-07 NA ND 
Calcium 1.15E-03 0.83 24 350 6 15 2190 1 .46E-03 NA ND 
Chromium 1.37E-07 0.83 24 350 6 15 2190 1.74E-07 NA ND 
Cobalt 7.89E-08 0.83 24 350 6 15 2190 1.00E-07 NA ND 
Copper 1.39E-05 0.83 24 350 6 15 2190 1 .TTE-05 NA ND 
Cyanide {total) 1.52E-07 0.83 24 350 8 15 2190 1.94E-07 NA ND 
Iron 1.62E-04 0.83 24 350 8 15 2190 2.06E-04 NA ND 
lead 3.73E-07 0.83 24 350 6 15 2190 4.75E-07 NA ND 
Magnesium 4.22E-04 0.83 24 350 8 15 2190 5.37E-04 NA ND 
Manganese 7.0SE-06 0.83 24 350 6 15 2190 8.97E-06 1.00E-04 8.97E-02 
Mercwy 1.62E-08 0.83 24 350 6 15 2190 2.0GE- 08 8.GOE-05 2.40E-04 
Nickel 2.70E-07 0.83 24 350 6 15 2190 3.44E-07 NA ND 
Potassium 1.04E -05 0.83 24 350 6 15 2190 1.32E-05 NA ND 
Selenium 3. l0E-09 0.83 24 350 6 15 2190 3.95E -09 NA ND 
Silver 1.27E-08 0.83 24 350 6 15 2190 1.81E-08 NA ND 
Sodium 1.98E-08 0.83 24 350 8 15 2190 2.52E-06 NA ND 
Thallium 2.96E-09 0.83 24 350 6 15 2190 3.77E-09 NA ND 
Vanadium 2.38E-07 0.83 24 350 6 15 2190 3.03E-07 NA ND 
Zinc 6.41E- 07 0.83 24 350 6 15 2190 8.16E-07 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 9. lOE-02 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs IR C F  Fl EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 3.99E+03 50 1.0E-06 1.0 350 9 70 25550 3.52E-04 NA ND 
Antimony 2.60E+OO 50 1.0E-06 1.0 350 9 70 25550 2.29E-07 NA ND 
Arsenic 2.41E+OO 50 1.0E-06 1.0 350 9 70 25550 2.12E-07 1.80E+OO 3.82E-07 
Barium 1.84E+01 50 1.0E-06 1.0 350 9 70 25550 1.62E-06 NA ND 

Beryllium 4.48E-01 50 1.0E-06 1.0 350 9 70 25550 3.95E-08 4.3oE+oo 1.70E-07 

Cadmium 4.28E-01 50 1.0E-06 1.0 350 9 70 25550 3.77E-08 NA ND 

Calcium 7.32E+04 50 1.0E-06 1.0 350 9 70 25550 6.45E-03 NA ND 
Chromium 5.08E+OO 50 1.0E-06 1.0 350 9 70 25550 4.47E-07 NA ND 

Cobalt 2.18E+OO 50 1.0E-06 1.0 350 9 70 25550 1.92E- 07 NA ND 

Copper 1 .1 1e+o2 50 1.0E-06 1.0 350 9 70 25550 9.79E-06 NA ND 

Cyanide (total) 1.91E+OO 50 1 .0E-06 1.0 350 9 70 25550 1.68E-07 NA ND 

Iron 7.47E+03 50 1.0E-06 1.0 350 9 70 25550 6.58E-04 NA ND 

lead 7.97E+OO 50 1.0E-06 1.0 350 9 70 25550 7.01E-07 NA ND 

Magnesium 2.47E+04 50 1.0E-06 1.0 350 9 70 25550 2.18E-03 NA ND 

Manganese 2.90E+02 50 1.0E-06 1.0 350 9 70 25550 2.56E-05 NA ND 

Mercury 6.89E-02 50 1.0E-06 1.0 350 9 70 25550 6.07E-09 NA ND 

Nickel 8.73E+OO 50 1.0E-06 1.0 350 9 70 25550 7.69E-07 NA ND 
Potassium 3.71E+02 50 1.0E-06 1.0 350 9 70 25550 3.26E-05 NA ND 

Selenium 1.26E-01 50 1.0E-06 1.0 350 9 70 25550 1.1 1E-08 NA ND 
Silver 4.22E-01 50 1.0E-06 1.0 350 9 70 25550 3.71E-08 NA N D  

Sodium 5.68E+01 50 1.0E-06 1.0 350 9 70 25550 5.00E-06 NA ND 

Thallium 1.40E-01 50 1 .0E-06 1.0 350 9 70 25550 1 .23E-08 NA ND 

Vanadium 7.84E+OO 50 1.0E-06 1.0 350 9 70 25550 6.90E-07 NA ND 

Zinc 3.68E+01 50 1.0E-06 1.0 350 9 70 25550 3.24E-06 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 5.52E-07 



e 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - AVERAGE CONCENTRATION 

cs IR CF Fl EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.99E+03 50 1.0E-06 1 .0  350 9 70 3285 2.74E-03 1.00E+00 2.74E-03 
Antimony 2.60E+00 50 1.0E-06 1.0 350 9 70 3285 1.78E-06 4.00E-04 4.46E-03 
Arsenic 2.41E+00 50 1.0E-06 1.0 350 9 70 3285 1.65E-06 3.00E-04 5.51E-03 
Barium 1.84E+01 50 1.0E-06 1.0 350 9 70 3285 1.26E-05 7.00E-02 1.80E-04 
Beryllium 4.48E-01 50 1 .0E-06 1.0 350 9 70 3285 3.07E-07 5.00E-03 6.14E-05 
Cadmium 4.28E-01 50 1 .0E-06 1.0 350 9 70 3285 2.93E-07 5.00E-04 5.87E-04 
Calcium 7.32E+04 50 1 .0E-06 1.0 350 9 70 3285 5.02E-02 NA ND 
Chromium 5.08E+00 50 1.0E-06 1 .0  350 9 70 3285 3.48E-06 5.00E-03 6.96E-04 
Cobalt 2.18E+00 50 1.0E-06 1. 0  350 9 70 3285 1 .50E-06 NA ND 
Copper 1.11E+02 50 1.0E-06 1 .0  350 9 70 3285 7.62E-05 4.00E-02 1.90E-03 
Cyanide (total) 1.91E+00 50 1.0E-06 1.0 350 9 70 3285 1.31E-06 2.00E-02 6.53E-05 
Iron 7.47E+03 50 1.0E-06 1.0 350 9 70 3285 5.11E-03 NA ND 
Lead 7.97E+00 50 1.0E-06 1.0 350 9 70 3285 5.46E-06 NA ND 
Magnesium 2.47E+04 50 1.0E-06 1.0 350 9 70 3285 1 .69E-02 NA ND 
Manganese 2.90E+02 50 1.0E-06 1.0 350 9 70 3285 1 .99E-04 1.40E-01 1.42E-03 
Mercury 6.89E-02 50 1.0E-06 1.0 350 9 70 3285 4.72E-08 3.00E-04 1.57E-04 
Nickel 8.73E+00 50 1.0E-06 1.0 350 9 70 3285 5.98E-06 2.00E-02 2.99E-04 
Potassium 3.71E+02 50 1.0E-06 1.0 350 9 70 3285 2.54E-04 NA NO 
Selenium 1.26E-0t 50 1.0E-06 1.0 350 9 70 3285 8.61E-08 5.00E-03 1.72E-05 
Silver 4.22E-01 50 1.0E-06 1.0 350 9 70 3285 2.89E-07 5.00E-03 5.78E-05 
Sodium 5.68E+01 50 1.0E-06 1.0 350 9 70 3285 3.89E-05 NA ND 
Thallium 1.40E-01 50 1.0E-06 1.0 350 9 70 3285 9.60E-08 8.00E-05 1 .20E-03 
Vanadium 7.84E+00 50 1.0E-06 1.0 350 9 70 3285 5.37E-06 7.00E-03 7.67E-04 
Zinc 3.68E+01 50 1.0E-06 1. 0  350 9 70 3285 2.52E-05 3.00E-01 8.40E-05 

NA/NO - Not available/ Not determined TOTAL HAZARD 2.02E-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - SITE AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 3.99E+03 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.35E-05 NA ND 
Antimony 2.60E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.53E-08 NA ND 
Arsenic 2.41 E+OO 1.0E-06 5000 1 .00 0.001 234 9 70 25550 1.42E-08 1.89E+00 2.68E-08 
Barium 1 .84E+01 1.0E-06 5000 1 .00 0.001 234 9 70 25550 1.09E-07 NA ND 
Beryllium 4.48E-01 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.64E-09 4.30E+01 1.13E-07 
Cadmium 4.28E-01 1 .0E-06 5000 1.00 0.001 234 9 70 25550 2.52E-09 NA ND 
Calcium 7.32E+04 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.31E-04 NA ND 
Chromium 5.08E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.99E-08 NA ND 
Cobalt 2.18E+OO 1 .0E-06 5000 1.00 0.001 234 9 70 25550 1.29E-08 NA ND 
Copper 1.11E+02 1.0E-06 5000 1.00 0.001 234 9 70 25550 6.55E-07 NA ND 
Cyanide {total) 1.91E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.12E-08 NA ND 
Iron 7.47E+03 1 .0E-06 5000 1.00 0.001 234 9 70 25550 4.40E-05 NA ND 
Lead 7.97E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.69E-08 NA ND 
Magnesium 2.47E+04 1 .0E-06 5000 1.00 0.001 234 9 70 25550 1.45E-04 NA ND 
Manganese 2.90E+02 1 .0E-06 5000 1.00 0.001 234 9 70 25550 1.71E-OB NA ND 
Mercury 6.89E-02 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.06E-1 0  NA ND 
Nickel 8.73E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 5.14E-08 NA ND 
Potassium 3.71E+02 1.0E-06 5000 1. 00 0.001 234 9 70 25550 2.18E-06 NA ND 
Selenium 1.26E-01 1 .0E-06 5000 1.00 0.001 234 9 70 25550 7.40E-10 NA ND 
Silver 4.22E-01 1 .0E-06 5000 1 .00 0.001 234 9 70 25550 2.48E-09 NA ND 
Sodium 5.68E+01 1 .0E-06 5000 1 .00 0.001 234 9 70 25550 3.35E-07 NA ND 
Thallium 1 .40E-01 1.0E-08 5000 1.00 0.001 234 9 70 25550 8.25E-10 NA ND 
Vanadium 7.84E+OO 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.61E-08 NA ND 
Zinc 3.68E+01 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.17E-07 NA ND 

NA/ND - Not available / Not determined TOTAL RISK 1 .40E-07 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E ADULT RESIDENTIAL HAZARD - SITE AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.99E+03 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.83E-04 2.00E-01 9.15E-04 
Antimony 2.60E+00 1 .0E-06 5000 1.00 0.001 234 9 70 3285 1.19E-07 2.40E-04 4.97E-04 
Arsenic: 2.41E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 1 .10E-07 2.85E-04 3.87E-04 
Barium 1.84E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 8.45E-07 3.50E-03 2.41E-04 
Beryllium 4.48E-01 1.0E-06 5000 1 .00 0.001 234 9 70 3285 2.05E-08 5.00E-04 4.l0E-05 
Cadmium 4.28E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1 .96E-08 3.50E-05 5.60E-04 
Calcium 7.32E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 3,35E-03 NA ND 
Chromium 5.08E+O0 1.0E-06 5000 1 .00 0.001 234 9 70 3285 2.33E-07 2.SOE-03 9.31E-05 
Cobalt 2.18E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.00E-07 NA ND 
Copper 1.11E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 5.09E-06 3.96E-02 1.29E-04 
Cyanide (total) 1.91E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 8.73E-08 1.40E-02 6.24E-06 
Iron 7.47E+03 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.42E-04 NA ND 
Lead 7.97E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.65E-07 NA ND 
Magnesium 2.47E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.13E-03 NA ND 
Manganese 2.90E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 1 .33E-05 5.60E-03 2.37E-03 
Mercury 6.89E-02 1.0E-06 5000 1 .00 0.001 234 9 70 3285 3.16E-09 4.50E-05 7.0lE-05 
Nickel 8.73E+00 1.0E-06 5000 1 .00 0.001 234 9 70 3285 4.00E-07 2.00E-03 2.00E-04 
Potassium 3.71E+02 1.0E-08 5000 1 .00 0.001 234 9 70 3285 1 .70E-05 NA ND 
Selenium 1.26E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 5.76E-09 4.85E-03 1.19E-06 
Silver 4.22E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.93E-08 5.00E-04 3.86E- 05 
Sodium 5.6BE+01 1 .0E-06 5000 1 .00 0.001 234 9 70 3285 2.60E-06 NA ND 
Thallium 1.40E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 6.42E-09 8.00E-06 8.02E-04 
Vanadium 7.64E+00 1 .0E-06 5000 1.00 0.001 234 9 70 3285 3.59E-07 7.00E-05 5.13E-03 
Zinc 3.68E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.69E-06 9.00E-02 1.87E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 1 . 1 5 E - 02 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - SITE AVERAGE CONCENTRATION 

CA IA ET EF ED BW AT INTAKE CSF 
ANAL YTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 
Aluminum 2.81E-05 0.83 24 234 9 70 25550 6.60E-07 NA ND 
Antimony 1 .83E-08 0.83 24 234 9 70 25550 4.30E-10 NA ND 
Arsenic 1 .70E-08 0.83 24 234 9 70 25550 3.98E-10 5.00E+01 1.99E-08 
Barium 1.30E-07 0.83 24 234 9 70 25550 3.05E-09 NA ND 
Beryllium 3.16E-09 0.83 24 234 9 70 25550 7.40E - 1 1  8.40E+00 6.22E- 1 0  
Cadmium 3.02E-09 0.83 24 234 9 70 25550 7.08E- 1 1  8.10E+00 4.32E-10 
Calcium 5.16E-04 0.83 24 234 9 70 25550 1.21E-05 NA ND 
Chromium 3.58E-08 0.83 24 234 9 70 25550 8.40E-10 4.20E+01 3.53E-08 
Cobalt 1.54E-08 0.83 24 234 9 70 25550 3.61E-10 NA ND 
Copper 7.84E-07 0.83 24 234 9 70 25550 1 .84E-08 NA ND 
Cyanide (total) 1.34E-08 0.83 24 234 9 70 25550 3.15E-10 NA ND 
Iron 5.26E-05 0.83 24 234 9 70 25550 1 .23E-06 NA ND 
Lead 5.61E-08 0.83 24 234 9 70 25550 1 .32E-09 NA ND 
Magnesium 1.74E-04 0.83 24 234 9 70 25550 4.0BE-06 NA ND 
Manganese 2.05E-06 0.83 24 234 9 70 25550 4.80E-08 NA ND 
Mercury 4.86E - 1 0  0.83 24 234 9 70 25550 1.14E-11 NA ND 
Nickel 6.15E-08 0.83 24 234 9 70 25550 1.44E-09 8.40E-01 1.21E-09 
Potassium 2.61E-06 0.83 24 234 9 70 25550 8.13E-08 NA ND 
Selenium 8.86E - 1 0  0.83 24 234 9 70 25550 2.0BE-11  NA ND 
Silver 2.97E-09 0.83 24 234 9 70 25550 6.97E-11  NA ND 
Sodium 4.00E-07 0.83 24 234 9 70 25550 9.39E-09 NA ND 
Thallium 9.87E - 1 0  0.83 24 234 9 70 25550 2.32E - 1 1  NA ND 
Vanadium 5.52E-08 0.83 24 234 9 70 25550 1.30E-09 NA ND 
Zinc 2.59E-07 0.83 24 234 9 70 25550 6.0BE-09 NA ND 

NNND - Not available/ Not determined TOTAL RISK 5.75E-08 



ft . 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUT�E ADULT RESIDENTIAL LONG TERM HAZARD - SITE AVERAGE CONCENTRATION 

CA IR ET EF ED BW AT INTAKE Rff> 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 2.81E-05 0.83 24 234 9 70 3285 5.13E-06 NA NO 
Antimony 1.83E-08 0.83 24 234 9 70 3285 3.35E-09 NA NO 
Arsenic 1.70E-08 0.83 24 234 9 70 3285 3.10E-09 NA ND 
Barium 1.30E-07 0.83 24 234 9 70 3285 2.37E-08 1.00E-04 2.37E-04 
Beryllium 3.16E-09 0.83 24 234 9 70 3285 5.76E-10 NA ND 
Cadmium 3.02E-09 0.83 24 234 9 70 3285 5.51E-10 NA ND 
Calcium 5.16E-04 0.83 24 234 9 70 3285 9.41 E-05 NA NO 
Chfomium 3.58E-08 0.83 24 234 9 70 3285 6.53E-09 NA ND 
Cobalt 1.54E-08 0.83 24 234 9 70 3285 2.81E-09 NA ND 
Copper 7.84E-07 0.83 24 234 9 70 3285 1 .43E-07 NA ND 
Cyanide (total) 1.34E-08 0.83 24 234 9 70 3285 2.45E-09 NA ND 
Iron 5.26E-05 0.83 24 234 9 70 3285 9.SOE-06 NA ND 
Lead 5.61E-08 0,83 24 234 9 70 3285 1 .02E-08 NA NO 
Magnesium 1.74E-04 0.83 24 234 9 70 3285 3.17E-05NA NO 
Manganese 2.05E-oe 0.83 24 234 9 70 3285 3.73E-07 1 .00E-04 3.73E-03 
Mercury 4.86E-10 0.83 24 234 9 70 3285 8.86E-11 8.60E-05 1 .03E-06 
Nickel 6.15E-08 0.83 24 234 9 70 3285 1 .1 2E-08 NA ND 
Potassium 2.61E-oe 0.83 24 234 9 70 3285 4.76E-07 NA ND 
Selenium 8.68E-10 0.83 24 234 9 70 3285 1.62E-10 NA NO 
Silver 2.97E-09 0.83 24 234 9 70 3285 5.42E-10 NA NO 
Sodium 4.00E-07 0.83 24 234 9 70 3285 7.30E-08 NA ND 
Thallium 9.87E-10 0.83 24 234 9 70 3285 1 .80E-10 NA ND 
Vanadium 5.52E-08 0.83 24 234 9 70 3285 1 .01E-08 NA ND 
Zinc 2.59E-07 0.83 24 234 9 70 3285 4.73E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 3. 97E-03 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs IR CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) {UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 3.99E+03 100 1.0E-08 1.0 350 6 15 25550 2.19E-03 NA NO 
Antimony 2.60E+OO 100 1.0E-08 1.0 350 6 15 25550 1.43E-06 NA NO 
Arsenic 2.41E+OO 100 1.0E-06 1.0 350 6 15 25550 1.32E-06 1.aoe+oo 2.38E-06 
Barium 1 .84E+01 100 1.0E-06 1.0 350 6 15 25550 1.01E-05 NA ND 
Beryllium 4.48E-01 100 1.0E-06 1.0 350 6 15 25550 2.46E-07 4.30E+OO 1.06E-06 
Cadmium 4.28E-01 100 1.0E-06 1.0 350 6 15 25550 2.35E-07 NA NO 
Calcium 7.32E+04 100 1.0E-06 1.0 350 6 15 25550 4.01E-02 NA NO 
Chromium 5.0BE+OO 100 1.0E-06 1.0 350 6 15 25550 2.78E-06 NA NO 
Cobalt 2.18E+OO 100 1.0E-06 1.0 350 6 15 25550 1.20E-06 NA NO 
Copper 1.11E+02 100 1.0E-06 1.0 350 6 15 25550 6.09E-05 NA NO 
Cyanide (total) 1.91E+oo 1 00  1.0E-06 1.0 350 6 15 25550 1.0SE-06 NA NO 
Iron 7.47E+03 1 00  1.0E-06 1.0 350 6 1 5  25550 4.09E-03 NA NO 
Lead 7.97E+OO 100 1.0E-06 1.0 350 6 15 25550 4.36E-06 NA NO 
Magnesium 2.47E+04 100 1.0E-06 1.0 350 6 15 25550 1.35E-02 NA NO 
Manganese 2.90E+02 100 1 .0E-06 1.0 350 6 1 5  25550 1 .59E-04 NA NO 
Mercury 6.89E-02 100 1.0E-06 1.0 350 6 15 25550 3.78E-08 NA NO 
Nickel 8.73E+OO 100 1 .0E-06 1.0 350 6 15 25550 4.79E-06 NA NO 
Potassium 3.71E+02 100 1.0E-06 1.0 350 6 15 25550 2.03E-04 NA NO 
Selenium 1.26E-01 100 1.0E-06 1 .0  350 6 15 25550 6.89E-08 NA NO 
Silver 4.22E-01 100 1.0E-06 1.0 350 8 15 25550 2.31E-07 NA NO 
Sodium 5.68E+01 100 1.0E-06 1.0 350 6 15 25550 3.11E-05 NA NO 
Thallium 1.40E-01 100 1.0E-06 1.0 350 8 15 25550 7.68E-08 NA NO 
Vanadium 7.84E+OO 100 1.0E-06 1.0 350 6 15 25550 4.29E-06 NA NO 
Zinc 3.68E+01 100 1.oE-06 1.0 350 6 1 5  25550 2.02E-05 NA NO 

NA/ND - Not avllilable/ Not determined TOTAL RISK 3.43E-08 



� e 
INGESTION OF CHEMtCALS IN SOIL - HYPOTHETICAL FUT�E CHILD RESIDENTIAL HAZARD - AVERAGE CONCENTRATION 

cs IR CF Fl EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.99E+03 100 1.0E-06 1.0 350 6 15 2190 2.55E-02 NA ND 
Antimony 2.60E+00 100 1.0E-06 1 .0  350 6 15 2190 1.66E-05 4.00E-04 4.16E-02 
Arsenic 2.41E+00 100 1.0E-06 1.0 350 6 15 2190 1.54E-05 3.00E-04 5.14E-02 
Barium 1 .84E+01 100 1.0E-06 1.0 350 6 15 2190 1.18E-04 7.00E-02 1.68E-03 
Beryllium 4.48E-01 100 1.0E-06 1.0 350 6 15 2190 2.86E-06 5.00E-03 5.73E-04 
Cadmium 4.28E-01 100 1.0E-06 1 .0 350 6 15 2190 2.74E-06 NA ND 
Calcium 7.32E+04 100 1.0E-06 1.0 350 6 1 5  2190 4.68E-01 NA ND 
Chromium 5.08E+00 100 1 .0E-06 1.0 350 6 15 2190 3.25E-05 2.00E-02 1.62E-03 
Cobalt 2.18E+00 100 1 .0E-06 1.0 350 6 15 2190 1 .40E-05 NA ND 
Copper 1 .1 1E+02 100 1.0E-06 1.0 350 6 15 2190 7.11 E-04 NA ND 
Cyanide (total) 1.91E+00 100 1.0E-06 1.0 350 6 15 2190 1.22E-05 2.00E-02 6.10E-04 
Iron 7.47E+03 100 1 .0E-06 1.0 350 6 15 2190 4.77E-02 NA ND 
Lead 7.97E+00 100 1.0E-06 1.0 350 6 15 2190 5.09E-05 NA ND 
Magnesium 2.47E+04 100 1.0E-06 1.0 350 6 15 2190 1 .58E-01 NA ND 
Manganese 2.90E+02 100 1 .0E-08 1.0 350 6 15 2190 1.86E-03 1.40E-01 1 .33E-02 
Mercury 6.89E-02 100 1.0E-06 1.0 350 6 15 2190 4.41E-07 3.00E-04 1.47E-03 
Nickel 8.73E+00 100 1 .0E-06 1.0 350 6 15 2190 5.58E-05 2.00E-02 2.79E-03 
Potassium 3.71E+02 100 1.0E-08 1.0 350 6 15 2190 2.37E-03 NA ND 
Selenium 1.26E-01 100 1.0E-06 1.0 350 6 15 2190 8.04E-07 5.00E-03 1.61E-04 
Silver 4.22E-01 100 1 .0E-06 1.0 350 6 15 2190 2.70E-06 5.00E-03 5.39E-04 
Sodium 5.68E+01 100 1.0E-06 1.0 350 6 15 2190 3.63E-04 NA ND 
Thallium 1.40E-01 100 1.0E-06 1.0 350 6 15 2190 8.96E-07 8.00E-04 1 . 1 2E-03 
Vanadium 7.84E+00 100 1 .0E-06 1.0 350 6 15 2190 5.0lE-05 7.00E-03 7.16E-03 
Zinc 3.68E+01 100 1.0E-06 1.0 350 6 15 2190 2.35E-04 3.00E-01 7.84E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 1.25E-01 



DERMAL CONTACT WITH CHEMICALS I N  SOIL - HYPOTHETICAL FUTURE CHILO RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 

ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 

Aluminum 3.99E+03 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.56E-05 NA ND 

Antimony 2.60E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 1.67E-08 NA ND 

Arsenic 2.41E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 1.55E-08 1.89E+OO 2.92E-08 

Barium 1.84E+01 1.0E-06 1750 1.00 0.001 234 B 1 5  25550 1.18E-07 NA ND 
Beryllium 4.48E-01 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 2.87E-09 4.30E+01 1.24E-07 

Cadmium 4.28E-01 1.0E-06 1750 1.00 0.001 234 B 15 25550 2.75E-09 NA ND 

Calcium 7.32E+04 1.0E-06 1750 1.00 0.001 234 6 15 25550 4.69E-04 NA ND 

Chromium 5.08E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 3.26E-08 NA ND 

Cobalt 2.18E+OO 1 .0E-06 1750 1.00 0.001 234 6 15 25550 1.40E-08 NA ND 

Copper 1.11E+02 1.0E-06 1750 1.00 0.001 234 B 15 25550 7.13E-07 NA ND 

Cyanide (total) 1.91E+oo 1.0E-06 1750 1. 00 0.001 234 6 1 5  25550 1.22E-08 NA ND 

Iron 7.47E+03 1.0E-06 1750 1.00 0.001 234 6 15 25550 4.79E-05 NA ND 

Lead 7.97E+OO 1.0E-06 1750 1.00 0.001 234 B 1 5  25550 5.11E-06 NA ND 

Magnesium 2.47E+04 1.0E-06 1750 1.00 0.001 234 B 15 25550 1.58E-04 NA ND 

Manganese 2.90E+02 1.0E-06 1750 1.00 0.001 234 6 15 25550 1.86E-06 NA ND 

Mercury 6.89E-02 1.0E-06 1750 1.00 0.001 234 6 15 25550 4.42E-10 NA ND 

Nickel 8.73E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 5.BOE-08 NA ND 
Potassium 3.71E+02 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.38E-06 NA ND 
Selenium 1.26E-01 1 .0E-06 1750 1.00 0.001 234 6 15 25550 8.0BE-10 NA ND 

Silver 4.22E-01 1 .0E-06 1750 1.00 0.001 234 6 1 5  25550 2.70E-09 NA ND 

Sodium 5.68E+01 1 .0E-06 1750 1.00 0.001 234 6 15 25550 3.64E-07 NA ND 

Thallium 1.40E-01 1.0E-06 1750 1.00 0.001 234 6 15 25550 8.98E - 1 0  NA ND 

Vanadium 7.84E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 5.02E-08 NA ND 

Zinc 3.68E+01 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.36E-07 NA ND 

TOTAL RISK 1 .53E-07 

NNND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE CONCENTRATION 

cs CF SA AF ABS E F  E D  BW AT INTAKE RfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 3.99E+03 1.0E-06 1750 1.00 0.001 234 II 15 2190 2.99E-04 NA ND 
Antimony 2.ooE+oo 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.95E-07 2.40E-04 8.11E-04 
Arsenic 2.41E+oo 1.0E-06 1750 1 .00 0.001 234 6 15 2190 1.80E-07 2.85E-04 6.33E-04 
Barium 1.84E+01 1.0E-06 1750 1.00 0.001 234 6 15 2190 1 .38E-06 3.SOE-03 3.94E-04 
Beryl�um 4.48E-01 1.0E-06 1750 1.00 0.001 234 6 15 2190 3.35E-08 5.00E-04 6.70E-05 
Cadmium 4.28E-01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 3.20E-08 NA ND 
Calcium 7.32E+04 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 5.48E-03 NA ND 
Chromium 5.0BE+00 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 3.BOE-07 1.00E-02 3.BOE-05 
Cobalt 2.18E+00 1.0E-06 1750 1.00 0.001 234 6 15 2190 1 . 63E-07 NA ND 
Copper 1 . 1 1E+02 1.0E-06 1750 1 .00 0.001 234 6 15 2190 8.32E-06 NA ND 
Cyanide (totaQ 1.91E+00 1.0E-06 1750 1 .00 0.001 234 6 15 2190 1.43E-07 1 .40E-02 1.02E-05 
Iron 7.47E+03 1.0E-06 1750 1.00 0.001 234 6 15 2190 5.59E-04 NA ND 
Lead 7.97E+00 1.0E-06 1750 1.00 0.001 234 6 15 2190 5.96E-07 NA ND 
Magnesium 2.47E+04 1.0E-06 1750 1 .00 0.001 234 6 HS 2190 1.85E-03 NA ND 
Manganese 2.90E+02 1.0E-06 1750 1.00 0.001 234 6 15 2190 2.17E-05 5.60E-03 3.BBE-03 
Mercury 6.89E-02 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 5.16E-09 4.50E-05 1.15E-04 
Nickel 8.73E+00 1.0E-08 1750 1.00 0.001 234 6 1 5  2190 6.53E-07 2.00E-03 3.27E-04 
Potassium 3.71E+02 1 .0E-06 1750 1.00 0.001 234 6 1 5  2190 2.77E-05 NA ND 
Selenium 1.26E-01 1.0E-06 1 750 1.00 0.001 234 6 1 5  2190 9.40E-09 4.85E-03 1.94E-06 
Silver 4.22E-01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 3.15E-08 5.00E-04 6.31E-05 
Sodium 5.68E+01 1 .0E-06 1750 1 .00 0.001 234 6 15 2190 4.25E-06 NA ND 
Thallium 1.40E-01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 1.0SE-08 8.00E-05 1.31E-04 
Vanadium 7.84E+0O 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 5.86E-07 7.00E-05 8.37E-03 
Zinc 3.68E+01 1.0E-06 1750 t.00 0.001 234 6 1 5  2190 2.75E-06 9.00E-02 3.00E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 1.49E-02 



IN!ALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - SITE AVERAGE CONCENTRATION 

CA IR ET EF ED BW AT INTAKE CSF 

ANAL YTE (MG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 

Aluminum 2.81E-05 0.83 24 234 6 1 5  25550 2.05E-06 NA ND 

Antimony 1.63E-0B 0.83 24 234 6 1 5  25550 1 .34E-09 NA ND 

Arsenic 1.70E-0B 0.83 24 234 6 1 5  25550 1.24E-09 5.00E+01 8.20E-08 

Barium 1.30E-07 0.83 24 234 6 1 5  25550 9.48E- 09 NA ND 

Beryllium 3.16E-09 0.83 24 234 6 1 5  25550 2.30E-10 8.40E+oo 1.94E-09 

Cadmium 3.02E-09 0.83 24 234 6 1 5  25550 2.20E-10 6.10E+00 1.34E-09 

Calcium 5.16E-04 0.83 24 234 6 1 5  25550 3.77E-05 NA ND 

Chromium 3.58E-08 0.83 24 234 6 1 5  25550 2.61E-09 4.20E+01 1 .10E-07 

Cobalt 1.54E-08 0.83 24 234 6 15 25550 1 .12E-09 NA ND 
Copper 7.84E-07 0.83 24 234 8 1 5  25550 5.72E-08 NA ND 

Cyanide (total) 1 .34E-08 0.83 24 234 6 1 5  25550 9.81E-10 NA ND 

Iron 5.26E-05 0.83 24 234 6 1 5  25550 3.84E-06 NA ND 

Lead 5.61E-08 0.83 24 234 6 1 5  25550 4.10E-09 NA ND 

Magnesium 1 .74E-04 0.83 24 234 6 1 5  25550 1 .27E-05 NA ND 
Manganese 2.05E-06 0,83 24 234 6 1 5  25550 1 .49E-07 NA ND 

Mercury 4.86E-10 0,83 24 234 6 1 5  25550 3.54E - 1 1  NA ND 

Nickel 6.15E-08 0.83 24 234 6 1 5  25550 4.49E-09 8.40E-01 3.77E-09 

Potassium 2.61E-06 0.83 24 234 8 15 25550 1 .91E-07 NA ND 

Selenium 8.86E - 1 0  0.83 24 234 6 1 5  25550 8.46E - 1 1  NA ND 

Silver 2.97E-09 0.83 24 234 6 1 5  25550 2.17E-10 NA ND 

Sodium 4.00E-07 0.83 24 234 6 15 25550 2.92E-08 NA ND 

Thallium 9.87E- 1 0  0.83 24 234 6 1 5  25550 7.20E-1 1 NA ND 

Vanadium 5.52E- 08 0.83 24 234 6 1 5  25550 4.03E-09 NA ND 

Zinc 2.59E-07 0,83 24 234 6 1 5  25550 1 .89E-08 NA ND 

TOTAL RISK 1.79E-07 



,; 

. 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM HAZARD - SITE AVERAGE CONCENTRATION 

CA IA ET EF ED BW AT INTAKE Rfll 
ANALYTE (MG/M3) (M3/HR) (Kt/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Alumlnum 2.81E-05 0.83 24 234 6 15 2190 2.40E-05 NA ND 
Antimony 1 .83E-08 0.83 24 234 6 15 2190 1.56E-06 NA ND 
Arsenic 1.70E-08 0.83 24 234 6 15 2190 1 .45E-08 NA ND 
Barium 1 .30E-07 0.83 24 234 6 15 2190 1 . 1 1E-07 1.00E-03 1.11E-04 
Beryllium 3.16E-09 0.83 24 234 6 15 2190 2.89E-09 NA ND 
Cadmium 3.02E-09 0.83 24 234 6 15 2190 2.57E-09 NA ND 
Calcium 5.16E-04 0.83 24 234 6 1 5  2190 4.39E-04 NA ND 
Chromium 3.SSE-08 0.83 24 234 6 1 5  2190 3.05E-08 NA ND 
Cobalt 1.54E-08 0.83 24 234 6 1 5  2190 1.31E-08 NA ND 
Copper 7.84E-07 0.83 24 234 6 1 5  2190 6.87E-07 NA ND 
Cyanide (total) 1 .34E-08 0.83 24 234 6 1 5  2190 1.14E-08 NA ND 
Iron 5.26E-05 0.83 24 234 6 1 5  2190 4.48E-05 NA ND 
Lead 5.61E-08 0.83 24 234 6 1 5  2190 4.78E-08 NA ND 
Magnesium 1.74E-04 0.83 24 234 6 1 5  2190 1.48E-04 NA ND 
Manganese 2.05E-06 0.83 24 234 6 1 5  2190 1.74E-06 1.00E-04 1.74E-02 
Mercury 4.86E-10 0,83 24 234 6 15 2190 4.13E-10 8.B0E-05 4.81E-06 
Nlckel 6.lSE-08 0.83 24 234 6 15 2190 5.24E-08 NA ND 
Potassium 2.61E-06 0.83 24 234 6 15 2190 2.22E-06 NA ND 
Selenlum 8.86E - 1 0  0.83 24 234 6 15 2190 7.54E-10 NA ND 
Silver 2.97E-09 0.83 24 234 6 15 2190 2.53E-09 NA ND 
Sodium 4.00E-07 0.83 24 234 6 15 2190 3.41E-07 NA ND 
Thallium 9.67E-10 0.83 24 234 6 15 2190 8.40E - 1 0  NA ND 
Vanadium 5.52E-08 0,83 24 234 6 15 2190 4.70E-08 NA ND 
Zinc 2.59E-o7 0.83 24 234 6 15 2190 2.21E-07 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 1.75E-02 



• 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 1.52E+04 100 1.0E-06 1.0 350 30 70 25550 8.92E-03 NA ND 
Arsenic 4.10E+00 100 1.0E-06 1.0 350 30 70 25550 2.41E-06 1.80E+00 4.33E-06 
Barium 8.31E+01 100 1.0E-06 1.0 350 30 70 25550 4.88E-05 NA ND 
Beryllium 6.90E-01 100 1.0E-06 1.0 350 30 70 25550 4.05E-07 4.30E+0O 1.74E-06 
Calcium 6.69E+04 100 1.0E-06 1.0 350 30 70 25550 3.93E-02 NA NO 
Chromium 2.07E+01 100 t.0E-06 t.0 350 30 70 25550 1.22E-05 NA ND 
Cobalt 5.40E+00 100 t.0E-06 1.0 350 30 70 25550 3.17E-06 NA ND 
Coppet" 1.40E+01 100 1.0E-06 1.0 350 30 70 25550 8.22E-06 NA ND 
Iron 2.01E+04 100 1.0E-06 1.0 350 30 70 25550 1.18E-02 NA ND 
Lead 1.65E+01 100 1.0E-06 1.0 350 30 70 25550 9.69E-06 NA ND 
Magnesium 2.01E+04 100 1.0E-06 1.0 350 30 70 25550 1.18E-02NA NO 
Manganese 3.50E+02 100 1.0E-06 1.0 350 30 70 25550 2.0SE-04 NA ND 
Nickel 1.71E+0t 100 1.0E- 06 1.0 350 30 70 25550 1.00E-05 NA ND 
Potassium 1.12E+03 100 1.0E-06 1.0 350 30 70 25550 6.5BE-04 NA ND 
Sodium 1.17E+02 100 1.0E-06 1.0 350 30 70 25550 8.87E-05 NA ND 
Vanadium 2.78E+01 100 1.DE-06 1.0 350 30 70 25550 1.63E-05 NA ND 
Zinc 7.73E+01 100 1.0E-06 1.0 350 30 70 25550 4.54E-05 NA ND 

NA/ND - Nol available/ Not determined TOTAL RISK 8.07E-08 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs IA CF Fl EF ED ew AT INTAKE AID 

ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YA) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Alummum 1.52E+04 100 1 .0E-06 1.0 350 30 70 10950 2.0aE-02 1.00E+O0 2.08E-02 
Arsenic 4 I0E+O0 100 1.0E-06 1.0 350 30 70 10950 5.62E-06 3.00E-04 1.87E-02 
Barium 8.31E+01 100 1.0E-06 1.0 350 30 70 10950 1.14E-04 7.00E-02 1.83E-03 
Beryffium 6.90E-01 100 1.0E-06 1.0 350 30 70 10950 9.45E-07 5.00E-03 1 .89E-04 
Calcium 6.69E+04 100 1.0E-06 1.0 350 30 70 10950 9.16E-02 NA ND 
Chromium 2.07E+01 100 1.0E-06 1.0 350 30 70 10950 2.B4E-05 5.00E-03 5.67E -03 
Cobalt s.40E+oo 100 1.0E-06 1.0 350 30 70 10950 7.40E-06 NA ND 
Copper 1.40E+01 100 1.0E-06 1.0 350 30 70 10950 1 .92E-o5 4.00E-02 4.79E-04 
Iron 2.01E+04 100 1.0E-06 1 .0 350 30 70 10950 2.75E-02 NA ND 
Lead 1.65E+01 100 1.0E-06 1.0 350 30 70 10950 2.26E-05 NA ND 
Magnesium 2.01E+04 100 1.0E-06 1.0 350 30 70 10950 2.75E-02 NA ND 
Manganese 3.50E+02 100 1.0E- 06 1.0 350 30 70 10950 4.79E-04 1.40E-01 3.42E-03 

Nickel 1.71E+01 100 1.0E-06 1.0 350 30 70 10950 2.34E-05 2.00E-02 1.17E-03 

Potassium 1.12E+03 100 1 .0E-06 1.0 350 30 70 10950 1.53E-03 NA ND 
Sodium 1 .17E+02 100 1.0E-08 1.0 350 30 70 10950 1.BOE-04 NA ND 

Vanadium 2.78E+01 100 1 .0E-06 1.0 350 30 70 10950 3.81E-05 7.00E-03 5.44E-03 

Zinc 7.73E+01 100 1.0E-06 1.0 350 30 70 10950 1.0BE-04 3.00E-01 3.53E-04 

NA/NO - Not available/ Not determined TOTAL HAZARD 5.79E-02 



- . 
DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/OAY) - 1  RISK 
Aluminum 1.52E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.18E-04 NA NO 
Arsenic 4.10E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.40E-07 1.89E+oo 2.64E-07 
Barium 8.31E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 2.83E-06 NA ND 
Beryllium 6.90E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.35E-08 4.30E+Ol 1.01E-06 
Calcium 6.69E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.28E-03 NA ND 
Chromium 2.07E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.05E-07 NA ND 
Cobalt 5.40E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.84E-07 NA ND 
Copper 1.40E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.77E- 07 NA ND 
Iron 2.01E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 6.84E-04 NA NO 
Lead 1.85E+01 1.0E-06 5800 1 .00 0.001 350 30 70 25550 5.62E-07 NA ND 
Magnesium 2.01E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 6.84E-04 NA ND 
Manganese 3.50E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.19E-05 NA ND 
Nickel 1.71E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.82E-07 NA ND 
Potassium 1.12E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.81E-05 NA ND 
Sodium 1.17E+02 1.0E-06 5800 1 . 00  0.001 350 30 70 25550 3.98E-06 NA NO 
Vanadium 2.78E+01 t.OE-06 5800 1.00 0.001 350 30 70 25550 9.47E-07 NA ND 
Zinc 7.73E+01 1 .0E-06 5800 1.00 0.001 350 30 70 25550 2.83E-06 NA NO 

NA/ND - Not available / Not determined TOTAL RISK 1.27E-08 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RIO 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.52E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.21E-03 2.00E-01 6.04E-03 
Arsenic 4.10E+00 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.2eE-07 2.85E-04 1.14E-03 
Barium 8.31E+0I 1.0E-06 5600 1.00 0.001 350 30 10 10950 6.60E-06 3.50E-03 1.89E-03 
Beryllium 8.90E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 5.48E-08 5.00E-04 1 .10E-04 
Calcium 6.69E+04 1.0E-06 5800 1.00 0,001 350 30 70 10950 5.32E-03 NA ND 
Chromium 2.07E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.64E-06 2.50E-03 6.58E-04 
Cobalt 5.40E+00 1.0E-06 5800 1 .00 0.001 350 30 70 10950 4.29E-07 NA ND 
Copper 1.40E+01 1 .0E-06 5800 1. 00 0.001 350 30 70 10950 1.I IE-06 3.96E-02 2.81E-05 
Iron 2.01E+o4 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.60E-03 NA ND 
Lead 1.65E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 l.31E-08 NA ND 
Magnesium 2.01E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.GOE-03 NA ND 
Manganese 3.50E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.78E-o5 5.GOE-03 4.97E-03 
Nickel 1.71E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 1.36E-08 2.00E-03 6.79E-04 
Potassium 1 .12E+o3 1.0E-08 5800 1.00 0.001 350 30 70 10950 8.90E-05 NA ND 
Sodium 1.17E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.30E-08 NA ND 
Vanadium 2.78E+01 1.0E-06 5600 1 .00 0.001 350 30 70 10950 2.21E-08 7.00E-05 3.16E-02 
Zinc 7.73E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.14E-06 9.00E- 02 8.82E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 4.71E-02 



e 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - MAXIMUM BACKGROUND DATA 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) {HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1.07E-04 0.83 24 350 30 70 25550 1.25E-05 NA ND 
Arsenic 2.89E-08 0.83 24 350 30 70 25550 3.38E-09 5.00E+01 1 .69E-07 
Barium 5.85E-07 0.83 24 350 30 70 25550 6.85E-08 NA ND 
Beryllium 4.86E-09 0.83 24 350 30 70 25550 5.66E-10 8.40E+00 4.78E-09 
Calcium 4.71E-04 0.83 24 350 30 70 25550 5.51E-05 NA ND 
Chromium 1.46E-07 0.83 24 350 30 70 25550 1.71E-08 4.20E+01 7.16E-07 
Cobalt 3.80E-08 0.83 24 350 30 70 25550 4.45E-09 NA ND 
Copper 9.86E-08 0.83 24 350 30 70 25550 1.15E-08 NA NO 
Iron 1.42E-04 0.83 24 350 30 70 25550 l.66E-05 NA ND 
Lead 1 .16E-07 0.83 24 350 30 70 25550 1.36E-08 NA ND 
Magnesium 1.42E-04 0.83 24 350 30 70 25550 1.66E-05 NA ND 
Manganese 2.47E-06 0.83 24 350 30 70 25550 2.88E-07 NA ND 
Nickel 1.20E-07 0.83 24 350 30 70 25550 1.41E-08 8.40E-01 1. 18E-08 
Potassium 7.89E-06 0.83 24 350 30 70 25550 9.23E-07 NA ND 
Sodium 8.24E-07 0.83 24 350 30 70 25550 9.64E-08 NA ND 
Vanadium 1.96E-07 0.83 24 350 30 70 25550 2.29E-08 NA ND 
Zinc 5.45E-07 0,83 24 350 30 70 2.5550 6.37E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 9.02E-07 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADU..T RESIDENTIAL LONG TERM HAZARD - MAXIMUM BACKGROUND DATA 

CA IA ET EF ED BW AT INTAKE RfD 

ANALYTE (MG/MS) (M3/HA) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 1.07E-04 0.83 24 350 30 70 10950 2.92E-05 NA ND 
Arsenic 2.89E-OB 0.83 24 350 30 70 10950 7.88E-09 NA NO 
Barium 5.BSE- 07 0.83 24 350 30 70 10950 1.60E-07 I.OOE-04 1.60E-03 
Beryllium 4.86€-09 0.83 24 350 30 70 10950 1.33E-09 NA NO 
Calcium 4.71E-04 0.83 24 350 30 70 10950 1 . 291:-04 NA ND 
Chromium 1.46E-07 0.83 24 350 30 70 10950 3.9BE-08 NA ND 
Cobalt 3.BOE-08 0.83 24 350 30 70 10950 1.04E-08 NA NO 
Copper 9.86E-08 0.83 24 350 30 70 10950 2.69€-08 NA ND 
Iron 1.42E-04 0.83 24 350 30 70 10950 3.86E-05 NA ND 
Lead 1.18E-07 0.83 24 350 30 70 10950 3.17E-08 NA ND 
Magnesium 1.42E-04 0.83 24 350 30 70 10950 3.86E-05 NA ND 
Manganese 2.47E-06 0.83 24 350 30 70 10950 6.73E-07 1.00E-04 6.73E-03 
Nickel 1.20E-07 0.83 24 350 30 70 10950 3.291:-08 NA ND 

Potassium 7.89E-06 0.83 24 350 30 70 10950 2.15E-06 NA ND 
Sodium 8.24E-07 0.83 24 350 30 70 10950 2.25E-07 NA NO 

Vanadium 1.96E-07 0.83 24 350 30 70 10950 5.34E-08 NA ND 
Zinc 5.45E-07 0.83 24 350 30 70 10950 1.49E-07 NA ND 

NA/ND - Not available/ Not determined TOT AL HAZARD 8.33E-03 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs IA CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1.52E+04 200 1.0E-06 1.0 350 6 15 25550 1.67E-02 NA ND 
Arsenic 4.10E+00 200 1.0E-06 1.0 350 6 1 5  25550 4.49E-06 1.00E+oo 8.09E-06 
Barium 8.31E+01 200 1.0E-08 1.0 350 6 1 5  25550 9.11E-05 NA ND 
BeryNium 6.90E-01 200 1.0E-06 1.0 350 8 15 25550 7.56E-07 4.30E+00 3.25E-oe 
Cak:ium 8.69E+04 200 1.0E-06 1.0 350 e 15 25550 7.33E-02 NA ND 
Chromium 2.07E+01 200 1.0E-06 1.0 350 6 15 25550 2.27E-05 NA ND 
Cobalt 5.40E+O0 200 1.0E-06 1.0 350 6 1 5  25550 5.92E-06 NA ND 
Copper 1.40E+01 200 1.0E-06 1.0 350 6 15 25550 1 .53E-05 NA ND 
Iron 2.01E+04 200 1 .0E-06 1.0 350 6 1 5  25550 2.20E-02 NA ND 
Lead 1.65E+01 200 1.0E-06 1.0 350 6 15 25550 1.81E-05 NA N D  
Magnesium 2.01E+D4 200 1.0E-06 1.0 350 6 1 5  25550 2.20E -02 NA ND 
Manganese 3.50E+02 200 1.0E-06 1.0 350 6 15 25550 3.84E-04 NA ND 
Nickel 1.71E+01 200 1.0E-06 1.0 350 6 15 25550 1 .87E-05 NA ND 
Potassium 1.12E+03 200 1.0E-06 1.0 350 6 1 5  25550 1 .23E-03 NA ND 
Sodium 1.17E+02 200 1.0E-08 1.0 350 6 15 25550 1.28E-04 NA ND 
Vanadium 2.78E+01 200 1.0E-06 1.0 350 6 15 25550 3.05E-05NA ND 
Zinc 7.73E+01 200 1 .0E- 06 1.0 350 6 15 25550 8.47E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 1 .13E-05 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs IA CF Fl EF ED BW AT INTAKE RfO 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.52E+04 200 1 .0E-06 1.0 350 6 1 5  2190 1.94E-01 NA ND 
Arsenic 4.10E+oo 200 1.0E-06 1.0 350 6 15 2190 5.24E-05 3.00E-04 1.75E-01 
Barium 8.31E+01 200 1.0E-06 1.0 350 6 15 2190 1.06E-03 7.00E-02 1.52E-02 
Beryllium 6.90E-01 200 1.0E-06 1.0 350 6 15 2190 8.82E-06 5.00E-03 1.76E-03 
Calcium 6.69E+04 200 1.0E·-06 1.0 350 6 15 2190 8.SSE-01 NA NO 
Chromium 2.07E+01 200 1.0E-06 1.0 350 8 15 2190 2.65E-04 2.00E-02 1.32E-02 
Cobalt 5.40E+OO 200 1 .0E-06 1.0 350 6 15 2190 6.90E-05 NA ND 
Copper 1.40E+o1 200 1.0E-06 1.0 350 6 1 5  2190 1.79E-04 NA ND 
Iron 2.01E+04 200 1.0E-06 1.0 350 8 1 5  2190 2.57E-01 NA ND 
Lead 1.65E+01 200 1 .0E-06 1.0 350 6 15 2190 2.11E-04 NA ND 
Magnesium 2.01E+04 200 1.0E-06 1.0 350 6 15 2190 2.57E-01 NA ND 
Manganese 3.50E+02 200 1.0E-06 1.0 350 6 1 5  2190 4.47E-03 1.40E-01 3.20E-02 
Nickel 1.71E+01 200 1.0E-06 1.0 350 6 15 2190 2.19E-04 2.00E-02 1 .09E-02 
Potassium 1.12E+03 200 1.0E-06 1.0 350 6 1 5  2190 1.43E-02 NA ND 
Sodium 1.17E+02 200 1.0E-06 1.0 350 6 1 5  2190 1.SOE-03 NA NO 
Vanadium 2.76E+01 200 1.0E-06 1.0 350 6 15 2190 3.55E- 04 7.00E-03 5.0SE-02 
Zinc 7.73E+01 200 1 .0E-06 1.0 350 6 15 2190 9.BSE-04 3.00E-01 3.29E-03 

NNND - Not available/ Not determined TOTAL HAZARD 3.02E- 0 1  



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E CHILD RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 

Aluminum 1.52E+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.67E-04 NA NO 
Arsenic 4.10E+oo 1.0E- 06 2010 1.00 0.001 350 6 15 25550 4.52E-08 1.s9E+oo 8.53E-08 
Barium 8.31E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 9.15E-07 NA NO 
Beryllium 6.90E-01 1 .0E-06 2010 1.00 0.001 350 8 15 25550 7.60E-09 4.30E+01 3.27E-07 
Calcium 6.69E+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 7.37E-04 NA ND 
Chromium 2.07E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 2.28E-07 NA ND 
Cobalt 5.40E+oo 1.0E-06 2010 1.00 0.001 350 6 15 25550 5.95E-08 NA ND 
Copper 1.40E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  25550 1.54E-07 NA ND 
Iron 2.01E+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 2.21E-04 NA ND 
lead 1.65E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.82E-07 NA ND 
Magnesium 2.01E+04 1 .0E-06 2010 1.00 0.001 350 6 15 25550 2.21E-04 NA ND 
Manganese 3.50E+02 1.0E-08 2010 1 .00 0.001 350 6 15 25550 3.85E-06 NA ND 
Nickel 1.71E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.66E- 07 NA ND 
Potassium 1.12E+03 1.0E-06 2010 1.00 0.001 350 6 H5 25550 1.23E-05 NA ND 
Sodium 1.17E+02 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.29E-06 NA ND 
Vanadium 2.78E+01 1.0E-06 2010 1.00 0.001 350 8 15 25550 3.06E-07 NA ND 
Zinc 7.73E+Ol 1 .0E-06 2010 1.00 0.001 350 6 15 25550 8.51E-07 NA ND 

TOTAL RISK 4.12E-07 

NNND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 

ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 1 .52E+04 1 .0E-06 2010 1 .00 0.001 350 6 1 5  2190 1 .95E-03 NA ND 

Arsenic 4.10E+00 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 5.27E-07 2.85E-04 1.B5E-03 
Barium 8.31E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 1.07E-05 3.S0E-03 3.05E-03 
Beryllium 6.90E-01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 8.87E-08 5.00E-04 1 .nE-04 
Calcium 6.69E+04 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 8.60E-03 NA ND 
Chromium 2.07E+01 1.0E-06 2010 1 .00 0.001 350 8 1 5  2190 2.66E-06 1.00E-02 2.66E-04 
Cobalt 5.40E+00 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 6.94E-07 NA ND 
Copper 1 .40E+01 1 .0E-06 2010 1.00 0.001 350 6 1 5  2190 1 .S0E-06 NA ND 
Iron 2.01E+04 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.58E-03 NA ND 
Lead 1 .65E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.12E-06 NA ND 
Magnesium 2.01E+04 1 .0E-06 2010 1.00 0.001 350 6 1 5  2190 2.58E-03 NA N D  
Manganese 3.50E+02 1.0E-06 2010 1.00 0.001 350 6 15 2190 4.SOE-05 5.60E-03 8.03E-03 
Nickel 1.71E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.20E-06 2.00E-03 1.10E-03 
Potassium 1.12E+03 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 1.44E-04 NA ND 
Sodium 1.17E+02 1.0E-06 2010 1 .00 0.001 350 8 1 5  2190 1.50E-05 NA ND 
Vanadium 2.78E+01 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 3.57E-06 7.00E-05 5 .  I0E-02 
Zinc 7.73E+01 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 9.93E-06 B.OOE-02 1.10E-04 

NNND - Not available / Not determined TOTAL HAZARD 8.56E-02 



e 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - MAXIMUM BACKGROUND DATA 

CA IA ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (HA/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - t RISK 
Aluminum 1.07E-04 0.83 24 350 6 15 25550 1.17E-05 NA ND 
Arsenic 2.89E-08 0.83 24 350 6 15 25550 3.15E-09 5.00E+01 1.58E-07 
Barium 5.85E-o7 0.83 24 350 6 15 25550 6.39E-08 NA ND 
Berylijum 4.88E-09 0.83 24 350 6 15 25550 5.31E-10 6.40E+00 4.46E-09 

Calcium 4.71E-04 0.83 24 350 6 15 25550 5.14E-05 NA NO 
Chromium 1.48E- 07 0.83 24 350 6 15 25550 l.59E-08 4.20E+01 IUS9E-07 
Cobalt 3.80E-08 0.83 24 350 6 1 5  25550 4.tSE-09 NA ND 
Copper 9.86E-08 0.83 24 350 6 15 25550 1.0SE-08 NA ND 
Iron 1.42E-04 0.83 24 350 6 1 5  25550 1.55E-0S NA ND 
Lead 1.16E-07 0.83 24 350 6 1 5  25550 1.27E-08 NA ND 
Magnesium 1.42E-04 0.83 24 350 6 15 25550 1.55E-05 NA ND 
Manganese 2.47E-06 0.83 24 350 6 15 25550 2.69E-07 NA ND 
Nickel 1.20E-07 0.83 24 350 6 15 25550 1.31E-0B 8.40E-01 1.10E-08 
Potassium 7.89E-06 0.83 24 350 6 15 25550 8.61E-07 NA ND 
Sodium 8.24E-07 0.83 24 350 6 15 25550 9.00E-08 NA ND 
Vanadium 1.96E-07 0.83 24 350 6 15 25550 2.14E-08NA ND 
LIOC 5.45E-07 0.83 24 350 6 15 25550 5.94E-08 NA ND 

TOTAL RISK B.42E-07 



IN°HALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADU.. T RESIDENTIAL SHORT TERM HAZARD - MAXIMUM BACKGROUND DATA 

CA IR ET EF ED BW AT INTAKE R10 
ANAL YTE (MG/M3) (M3/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.07E-04 0.83 24 350 8 15 2190 1.36E-04 NA ND 
Arsenic 2.89E-08 0.83 24 350 8 1 5  2190 3.68E-OB NA ND 
Barium 5,85E-07 0.83 24 350 e 15 2190 7.46E-07 1.00E-03 7.46E-04 
Beryllium 4.88E-09 0.83 24 350 6 15 2190 8.1SIE-09 NA ND 
Calcium 4.71E-04 0.83 24 350 6 15 2190 8.00E-04 NA ND 
Chromium 1.46E-07 0.83 24 350 6 1 5  2190 1.86E-07 NA NO 
Cobalt 3.BOE-08 0.83 24 350 6 1 5  2190 4.84E-08 NA ND 
Copper 9.86E-08 0.83 24 350 6 1 5  2190 1.26E-07 NA ND 
Iron 1.42E-04 0.83 24 350 8 1 5  2190 1.B0E-04 NA ND 
Lead 1.16E-07 0.83 24 350 6 15 2190 1.48E-07 NA ND 
Magnesium 1.42E-04 0.83 24 350 e 15 2190 1.BOE-04 NA ND 
Manganese 2.47E-06 0.83 24 350 e 1 5  2190 3.14E-06 1.00E-04 3.14E-02 
Nickel 1.20E-07 0.83 24 350 6 1 5  2190 1 . 53E-07 NA NO 
Potassium 7.89E-06 0.83 24 350 6 15 2190 1.00E-05 NA ND 
Sodium 8.24E-07 0.83 24 350 6 15 2190 1.05E-06 NA ND 
Vanadium 1 .98E-07 0.83 24 350 6 15 2190 2.49E-07 NA ND 
Zinc 5.45E-07 0.83 24 350 6 15 2190 6.93E-07 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 3.21E-02 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs IA CF A EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6.27E+03 50 1.0E-06 1.0 350 9 70 25550 5.52E-04 NA ND 
Arsenic 2.e1e+oo 50 1.0E-06 1.0 350 9 70 25550 2.52E-07 1.B0E+00 4.54E-07 
Barium 3.85E+01 50 1.0E-06 1 .0 350 9 70 25550 3.39E-06 NA ND 
Beryllium 6.13E-01 50 1.0E-06 1.0 350 9 70 25550 5.40E-06 4.30E+00 2.32E-07 
Calcium 3.62E+04 50 1 .0E-06 1.0 350 9 70 25550 3.19E-03 NA ND 
Chromium 8.30E+00 50 1.0E-06 1.0 350 9 70 25550 7.31E-07 NA ND 
Cobalt 3.63E+00 50 1.0E-06 1.0 350 9 70 25550 3.20E-07 NA ND 
Copper 1.04E+01 50 1 .0E-06 1.0 350 9 70 25550 9.13E-07 NA ND 
Iron 1.03E+04 50 1 .0E-06 1.0 350 9 70 25550 9.09E-04 NA ND 
Lead 9.30E+00 50 1.0E-06 1.0 350 9 70 25550 8.19E-07 NA ND 
Magnesium 1.36E+04 50 1 .0E-06 1.0 350 9 70 25550 1.20E-03 NA ND 
Manganese 2.40E+02 50 1 .0E-06 1.0 350 9 70 25550 2.12E-05 NA ND 
Nickel 1 .02E+01 50 1.0E-06 1. 0 350 9 70 25550 8.98E-07 NA ND 
Potassium 5.86E+02 50 1.0E-06 1.0 350 9 70 25550 5.16E-05 NA N D  
Sodium 7.28E+01 50 1.0E-06 1.0 350 9 70 25550 6.41E-06 NA ND 

Vanadium 1.31E+01 50 1.0E-06 1.0 350 9 70 25550 1 .15E-06 NA NO 

Zinc 3.96E+01 50 1.0E-06 1.0 350 9 70 25550 3.49E-06 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 6.87E-07 



• 
INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs IA Cf A Ef ED BW AT INTAKE Rm 

ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) {DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.27E+03 50 1 .0E-06 1.0 350 9 70 3285 4.30E-03 I.OOE+OO 4.30E-03 
Arsenic 2.87E+oo 50 1.0E-08 1.0 350 9 70 3285 1.98E-06 3.00E-04 8.54E-03 
Barium 3.85E+01 50 1.0E-06 1.0 350 9 70 3285 2.84E-05 7.00E-02 3.77E-04 
Beryllium 6.13E-OI 50 1 .0E-06 1.0 350 9 70 3285 4.20E-07 5.00E-03 8.40E-05 
Calcium 3.62E+04 50 1.0E-06 1.0 350 9 70 3285 2.48E-02 NA ND 
Chromium 8.30E+00 so 1.0E-06 1.0 350 9 70 3285 5.88E-08 5.00E-03 1.14E-03 
Cobalt 3.63E+OO 50 1.0E-06 1.0 350 9 70 3285 2.49E-06 NA ND 
Copper 1.04E+01 50 1.0E-06 1.0 350 9 70 3285 7.10E-06 4.00E-02 1.78E-o4 
Iron 1.03E+04 50 1 .0E-06 1.0 350 9 70 3285 7.07E-03 NA ND 
Lead 9.30E+OO 50 1 .0E-06 1.0 350 9 70 3285 8,37E-08 NA ND 
Magnesium 1.38E+04 50 1.0E-08 1.0 350 9 70 3285 9.32E-03 NA NO 
Manganese 2.40E+02 50 1 .0E-06 1.0 350 9 70 3285 1 .85E-04 1.40E-01 1 . IBE-03 
Nickel l.02E+01 so 1.0E-06 1.0 350 9 70 3285 8.99E-08 2.00E-02 3.49E-04 
Potassium 5.86E+02 50 1.0E-06 1.0 350 9 70 3285 4.01E-04 NA ND 
Sodium 7 . 28E+01 50 1.0E-06 1.0 350 9 70 3285 4.99E-05 NA ND 
Vanadium 1.31E+Ot 50 1.0E-06 1.0 350 9 70 3285 8.95E-08 7.00E-03 1.28E-03 
Zinc 3.96E+Ot 50 1.0E-08 1.0 350 9 70 3285 2.71E-05 3.00E-01 9.04E-05 

NA/NO - Not available/ Not determined TOTAL HAZARD 1.S!SE-02 



t:RMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 6.27E+03 1.0E-06 5000 1.00 0.001 234 9 70 25550 3.69E-05 NA ND 
Arsenic 2.87E+OO 1 .0E-06 5000 1.00 0.001 234 9 70 25550 1.89E-08 1.89E+OO 3.19E-08 
Barium 3.85E+01 I.OE-06 5000 1.00 0.001 234 9 70 25550 2.27E-07 NA ND 
Berylffum 6.13E-01 1.0E-06 5000 1.00 0.001 234 9 70 25550 3.StE- 09 4.30E+01 1.55E-07 
Calcium 3.62E+04 1 .0E-06 5000 1.00 0.001 234 9 70 25550 2.13E-04 NA ND 
Chromium 8.30E+OO 1 .0E-06 5000 1 .00 0.001 234 9 70 25550 4.89E-08 NA ND 
Cobalt 3.63E+OO t .OE-06 5000 1.00 0.001 234 9 70 25550 2.14E-08 NA ND 
Copper 1 .04E+O I 1.0E-08 5000 1.00 0.001 234 II 70 25550 6.10E-08 NA ND 
Iron 1.03E+04 1.0E-06 5000 1 .00 0.001 234 9 70 25550 6.0SE-05 NA ND 
Lead 9.30E+OO 1. 0E-06 5000 1.00 0.001 234 9 70 25550 5.48E-08 NA ND 
Magnesium 1.36E+04 1.0E-06 5000 1.00 0.001 234 9 70 25550 8.01E-05 NA ND 
Manganese 2.40E+02 1.0E-06 5000 1.00 0.001 234 9 70 25550 1.41E-06 NA ND 
Nickel 1.02E+01 1.0E-06 5000 1.00 0.001 234 9 70 25550 6.01E-08 NA ND 
Potassium 5.86E+02 1.0E-06 5000 1 .00 0,001 234 9 70 25550 3.45E-06 NA ND 
Sodium 7.28E+01 I .OE-06 5000 1.00 0.001 234 II 70 25550 4.29E-07 NA ND 
Vanadium 1.31E+01 1.0E-06 5000 1.00 0.001 234 9 70 25550 7.69E-08 NA ND 
Zinc 3.96E+01 1 .0E-06 5000 1.00 0.001 234 9 70 25550 2.33E-07 NA ND 

NA/ND - Not available / Not determined TOTAL RISK 1.87E-07 



GMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FllTU'IE AD� RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.27E+03 1.0E-06 sooo 1.00 0.001 234 9 70 3285 2.87E-04 2.00E-01 1.44E-03 
Arsenic 2.87E+OO 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.31E-07 2.85E-04 4.61E-04 
Barium 3.85E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.76E-06 3.50E-03 5.04E-04 
Beryllium 6.13E-01 1.0E-06 5000 1. 00  0.001 234 9 70 3285 2.81E-08 5.00E-04 5.62E-05 
Calcium 3.62E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.66E-03 NA ND 
Chromium 8.30E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.80E-07 2.50E-03 1.52E-04 
Cobalt 3.63E+OO 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.66E-07 NA NO 
Copper 1.04E+01 1 .0E-06 5000 1.00 0.001 234 9 70 3285 4.75E-07 3.96E- 02 1.20E-05 
Iron l.03E+04 1.0E-06 5000 1.00 0.001 234 9 10 3285 4.73E-04 NA ND 
Lead 9.30E+OO 1.0E-06 5000 1.00 0.001 234 9 70 3285 4.26E-07 NA NO 
Magnesium 1.36E+04 1.0E-08 5000 1.00 0.001 234 9 70 3285 8.23E-04 NA NO 
Manganese 2.40E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 I . IOE-05 5.SOE-03 1.97E-03 
Nickel l.02E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 4.67E-o7 2.00E-03 2.34E-04 
Potassium 5.86E+02 1.0E-06 5000 1.00 0.001 234 9 70 3285 2.88E-05 NA ND 
Sodium 7.28E+OI 1.0E-06 5000 1.00 0.001 234 9 10 3285 3.34E-06 NA ND 
Vanadium 1.31E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 5.98E-07 7.00E-05 8.55E-03 
Zinc 3.96E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.81E-06 9.00E-02 2.01E-05 

NA/ND - Not available / Not determined TOTAL HAZARD 1.34E-02 



, e 
INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTI-tETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - AVERAGE BACKGROUND DATA 

ANALYTE 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zlnc 

CA 
(MG/M3) 

4.42E-05 
2.02E-OB 
2.71E-07 
4.32E-09 
2.55E-04 
5.85E-08 
2.56E-08 
7.30E-08 
7.27E-05 
6.55E-08 
9.59E-05 
1.69E-06 
7.19E-08 
4.13E-06 
5.13E-07 
9.21E-08 
2.79E-07 

NA/ND - Not available/ Not determined 

IA 
(M3/HR) 

0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0,83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 
0.83 

ET EF 
(l·l'HDAY) (DAY/YR) 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 

ED 
(YR) 

9 

9 

9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 

9 

9 

9 
9 

BW 
(KG) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

AT 
(DAYS) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

INTAKE CSF 
(MG/KG/DAY) ( MG/KG{DA Y) - 1 

1 .04E-06 NA 
4.74E-1o 
6.37E-09 NA 
1.01E-10 
5.99E-06 NA 
1.37E-09 
6.00E-10 NA 
1 .71 E-09 NA 
1.71E-06 NA 
1 .54E-09 NA 
2.25E-06 NA 
3.97E-08 NA 
1.69E-09 
9.68E-0BNA 
1.20E-08 NA 
2.16E-09 NA 
8.54E-09 NA 

5.00E+01 

8.40E+OO 

4.20E+01 

8.40E-01 

TOTAL RISK 

RISK 
ND 
2.37E-08 
ND 

B.51E-10 
ND 
5.76E-08 
ND 
ND 
ND 
ND 
ND 
ND 
1.42E-09 
ND 
ND 
ND 
ND 

8 .. 36E-08 



{ttALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE AD! RESIDENTIAL LONG TERM HAZARD - AVERAGE BACKGROUND DATA 

CA IR ET EF ED BW AT INTAKE RfD 
ANALYTE (MG/M3) (M3/HR) (HR/DAY} (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY} (MG/KG/DAY} HAZARD 
Aluminum 4.42E- 05 0.83 24 234 9 70 3285 8.06E -06 NA ND 
Arsenic 2.02E-08 0.83 24 234 9 70 3285 3.68E-09 NA ND 
Barium 2.71E-07 0.83 24 234 9 70 3285 4.95E-08 1.00E-04 4.95E-04 
Beryllium 4.32E-09 0.83 24 234 9 70 3285 7.88E-1 0 NA ND 
Calcium 2.55E-04 0.83 24 234 9 70 3285 4.66E-05 NA ND 
Chromium 5.85E-08 0.83 24 234 9 70 3285 1.07E-08 NA ND 
Cobalt 2.56E-08 0.83 24 234 9 70 3285 4.67E-09 NA ND 
Copper 7.30E-08 0.83 24 234 9 70 3285 1.33E-08 NA ND 
Iron 7.27E-05 0.83 24 234 9 70 3285 1.33E-05 NA ND 
Lead 6.55E-08 0.83 24 234 9 70 3285 1.20E-08 NA ND 
Magnesium 9.59E-05 0.83 24 234 9 70 3285 1.75E- 05 NA ND 
Manganese 1.69E-06 0.83 24 234 9 70 3285 3.09E-07 1.00E-04 3.09E-03 
Nickel 7.19E-o8 0.83 24 234 9 70 3285 1.31E-08 NA NO 
Potassium 4.13E-08 0.83 24 234 9 70 3285 7.53E-07 NA ND 
Sodium 5. 13E-07 0.83 24 234 9 70 3285 9.36E-08 NA ND 
Vanadium 9.21E-08 0.83 24 234 9 70 3285 1.68E-08 NA ND 
Zinc 2.79E-07 0.83 24 234 9 70 3285 5.09E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 3.58E-03 



CsTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs IA CF Fl EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 
Aluminum 8.27E+03 100 1.0E-06 1.0 350 6 15 25550 3.44E-03 NA ND 
Arsenic 2.87E+oo 100 1.0E-06 1.0 350 8 15 25550 1.57E-08 1.80E+oo 2.83E-06 
Barium 3.85E+01 100 1.0E-06 1.0 350 8 15  25550 2.11E-05 NA NO 
Beryllium 6.13E-01 100 1.0E-06 1.0 350 6 15 25550 3.38E-07 4,30E+OO 1.45E-06 
Calcium 3.62E+04 100 1.0E-06 1.0 350 8 15 25550 l.99E-02 NA NO 
Chromium B.30E+OO 100 1.0E-06 1.0 350 6 15 25550 4.55E-08 NA ND 
Cobalt 3.63E+OO 100 1.0E-06 1.0 350 6 15 25550 1.99E-06 NA NO 
Copper 1.04E+01 100 1.0E-06 1.0 350 6 15 25550 5.68E-06 NA ND 
Iron l.03E+04 100 1.0E-06 1.0 350 6 15 25550 5.65E-03 NA NO 
Lead 9.30E+OO 100 1.0E-06 1.0 350 6 15 25550 5.10E-06 NA ND 
Magnesium 1.36E+04 100 1.0E-06 1.0 350 8 15 25550 7.46E-03 NA NO 
Manganese 2.40E+02 100 1 .0E- 06 1.0 350 8 15 25550 l.32E-04 NA NO 
Nickel 1.02E+01 100 1 .0E-06 1.0 350 6 15 25550 5.59E-06 NA ND 
Potassium 5.66E+02 100 1.0E-06 1.0 350 6 15 25550 3.21E-04 NA ND 
Sodium 7.28E+01 100 1.0E-06 1.0 350 6 15 25550 3.99E-05 NA ND 
Vanadium 1.31E+01 100 1.0E-08 1.0 350 6 15 25550 7.16E-06 NA ND 
Zinc 3.96E+01 100 1.0E-06 1.0 350 6 15 25550 2.17E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL RISK 4.27E-06 



CESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs IA CF A E F  ED BW AT INTAKE Rto 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6.27E+03 100 1.0E-06 1.0 350 6 15 2190 4.01E-02 NA ND 
Arsenic 2.87E+oo 100 1.0E-06 1.0 350 6 1!5 211M) 1.63E-05 3.00E-04 6.11E-02 
Barium 3.65E+01 100 1.0E- 06 1.0 350 6 15 2190 2.46E-04 7.00E-02 3.52E-03 
Beryllium 6.13E-01 100 1.0E-06 1.0 350 6 15 2190 3.92E-06 5.00E-03 7.84E-04 
Calcium 3.62E+04 100 1.0E-06 1.0 350 6 15 2190 2.32E-01 NA ND 
Chromium 8.30E+00 100 1.0E-06 1.0 350 6 15 2190 5.31E-05 2.00E-02 2.65E-03 
Cobalt 3.63E+00 100 1.0E-06 1.0 350 6 1 5  2190 2.32E-05 NA ND 
Copper 1.04E+01 100 1.0E-06 1.0 350 6 15 2190 6.63E-05 NA ND 
Iron 1.03E+04 100 1.0E-06 1.0 350 6 15 2190 6.60E- 02 NA ND 
Lead 9.30E+0O 100 1.0E-06 1.0 350 6 15 2190 5.95E-o5 NA ND 
Magnesium 1.36E+04 100 1.0E-06 1.0 350 6 15 2190 6.70E-02 NA ND 
Manganese 2.40E+02 100 t.OE-06 1.0 350 6 1 5  2190 1.54E-03 1.40E-01 1.t0E-02 
Nickel 1.02E+01 100 1.0E-06 1.0 350 6 15 2190 6.52E-05 2.00E-02 3.26E-03 
Potassium 5.86E+02 100 1.0E -06 1.0 350 6 15 2190 3.75E-03NA ND 
Sodium 7.28E+01 100 1.oE-06 1.0 350 6 15 2190 4.66E-04 NA ND 
Vanadium 1.31E+01 100 1.0E-06 1.0 350 6 15 2190 8.35E-05 7.00E-03 1.19E-02 
Zinc 3.96E+01 100 ! .0E-06 1.0 350 6 15 2190 2.53E-04 3.00E-01 8.44E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 9.5IE-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs Cf SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNmESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 
Aluminum 6.27E+03 1.0E-06 1750 1.00 0.001 234 6 15 25550 4.02E-05 NA ND 
Arsenic 2.87E+OO 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 1.84E-06 1.e9E+oo 3.47E-06 
Barium 3.85E+01 1.0E-06 1750 1.00 0.001 234 8 1 5  25550 2.47E-07 NA NO 
Beryllium 6.13E-01 1.0E-06 1750 1.00 0.001 234 6 15 25550 3.93E-09 4.30E+01 1.69E-07 
Calcium 3.62E+04 1 .0E-06 1750 1 .00 0.001 234 6 15 25550 2.32E-04 NA ND 
Chromium 8.30E+OO 1 .0E-06 1750 1 .00 0.001 234 6 15 25550 5.32E-08 NA ND 
Cobalt 3.63E+OO 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.33E-08 NA ND 
Copper 1.04E+01 1.0E-06 1750 1.00 0.001 234 6 15 25550 6.65E-08 NA NO 
Iron 1.03E+04 1.0E-06 1750 1.00 0.001 234 8 15 25550 6.62E-05 NA NO 
Lead 9.30E+OO 1.0E-06 1750 1.00 0.001 234 8 15 25550 5.96E-08 NA ND 
Magnesium 1.36E+04 1.0E-06 1750 1.00 0.001 234 6 15 25550 8.72E-05 NA ND 
Manganese 2.40E+02 1 .0E-06 1750 1.00 0.001 234 6 15 25550 1.54E-06 NA ND 
Nickel 1. 02E+01 1.0E-06 1750 1.00 0.001 234 6 15 25550 8.54E-08 NA ND 
Potassium 5.86E+02 1.0E-06 1750 1.00 0.001 234 6 15 25550 3.76E-06 NA NO 
Sodium 7.28E+01 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 4.67E-07 NA NO 
Vanadium 1.31E+01 1.0E-06 1750 1.00 0.001 234 8 15 25550 8.38E-08 NA ND 
Zinc 3.96E+01 1.0E-06 1750 1.00 0.001 234 6 15 25550 2.54E-07 NA ND 

TOTAL RISK 2.04E-07 

NA/ND - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 6 27E+03 1.0E-06 1750 1.00 0.001 234 6 15 2190 4.69E- 04 NA ND 
Arsenic 2.67E+00 1.0E-06 1750 1.00 0.001 234 6 15 2190 2.14E-07 2.85E-04 7.52E-04 
Barium 3.85E+01 1.0E-06 1750 1.00 0.001 234 6 15 2190 2.88E-06 3.SOE-03 8.23E-04 
Beryllium 6.13E-01 1.0E-06 1750 1. 00 0.001 234 6 15 2190 4.59E-08 5.00E-04 9.17E-05 
Calcium 3.62E+04 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 2.71E-03 NA ND 
Chromium 8.30E+00 1.0E-06 1750 1.00 0.001 234 6 15 2190 6.21E-07 1.00E- 02 6.21E-05 
Cobalt 3.63E+00 1.0E-06 1750 1 .00 0.001 234 6 15 2190 2.72E-07 NA ND 
Copper 1.04E+01 1.0E-06 1750 1.00 0.001 234 6 15 2190 7.75E-07 NA ND 
Iron 1.03E+04 1.0E-06 1750 1.00 0.001 234 6 15 2190 7.72E-04 NA ND 
Lead e.3oE+oo 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 6.96E-07 NA ND 
Magnesium 1.36E+04 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 1.02E-03 NA ND 
Manganese 2.40E+02 1 .0E-06 1750 1.00 0.001 234 6 1 5  2190 1.80E-05 5.60E-03 3.21E-03 
Nickel 1.02E+01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 7.63E-07 2.00E-03 3.61E-04 
Potassium 5.86E+02 1.0E-06 1750 1.00 0.001 234 6 15 2190 4.38E-05 NA ND 
Sodium 7.28E+01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 5.45E-06 NA ND 
Vanadium 1.31E+01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 9.77E-07 7.00E-05 1.40E-02 
Zinc 3.96E+01 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 2.9eE-06 9.00E-02 3.29E-05 

NA/NO - Not available / Not determined TOTAL HAZARD 1.93E-02 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL SHORT TERM RISK - AVERAGE BACKGROUND DATA 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (�/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DA Y)-1 RISK 
Aluminum 4.42E-05 0.83 24 234 6 1 5  25550 3.23E-06 NA ND 
Arsenic 2.02E-08 0.83 24 234 6 1 5  25550 1.47E-09 5.00E+01 7.37E-08 
Barium 2.71E-07 0.83 24 234 6 1 5  25550 1.98E-0B NA ND 
Beryllium 4.32E-09 0.83 24 234 8 1 5  25550 3.15E-10 8.40E+00 2.65E-09 
Calcium 2.55E-04 0.83 24 234 6 1 5  25550 1 .BSE-05 NA ND 
Chromium 5.BSE-08 0.83 24 234 6 1 5  25550 4.27E-09 4.20E+01 1.79E-07 
Cobalt 2.56E-08 0.83 24 234 6 1 5  25550 1. 87E-09 NA ND 
Copper 7.30E-08 0.83 24 234 6 15 25550 5.33E-09 NA ND 
Iron 7.27E-05 0.83 24 234 6 15 25550 5.31E-06 NA ND 
Lead 6.55E-08 0.83 24 234 6 1 5  25550 4.78E-09 NA ND 
Magnesium 9.59E-05 0,83 24 234 6 1 5  25550 7.00E-06 NA ND 
Manganese 1 . 69E-06 0.83 24 234 6 1 5  25550 1.24E-07 NA ND 
Nickel 7.19E-08 0.83 24 234 6 1 5  25550 5.24E-09 8.40E-01 4.40E-09 
Potassium 4.13E-06 0.83 24 234 6 1 5  25550 3.01E-07 NA ND 
Sodium 5.13E-07 0.83 24 234 6 1 5  25550 3.74E-08 NA ND 
Vanadium 9.21E-08 0.83 24 234 6 1 5  25550 6.72E-09 NA ND 
Zinc 2.79E-07 0.83 24 234 6 15 25550 2.04E-08 NA ND 

TOTAL RISK 2.60E-07 



ftALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE AD� RESIDENTIAL SHORT TERM HAZARD - AVERAGE BACKGROUND DATA 

CA IR ET EF ED BW AT INTAKE RfO 
ANALYTE (MG/M3) (M3/HR) (tfl/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.42E-05 0.83 24 234 8 15 2190 3.76E-05 NA ND 
Arsenic 2.02E-08 0.83 24 234 6 15 2190 1 .72E-08 NA ND 
Barium 2.71E-07 0.83 24 234 6 1 5  2190 2.31E-07 1.00E-03 2.31E-04 
Beryllium 4.32E-09 0,83 24 234 6 15 2190 3.68E-09 NA ND 
Calcium 2.55E-04 0.83 24 234 6 1 5  2190 2.17E-04 NA ND 
Chromium 5.85E-08 0.83 24 234 6 15 2190 4.9BE-08 NA ND 
Cobalt 2.56E-08 0.83 24 234 6 1 5  2190 2.18E-OB NA ND 
Copiar 7.30E-08 0.83 24 234 6 15 2190 6.22E-08 NA ND 
Iron 7.27E-05 0.83 24 234 6 15 2190 6.19E-05 NA ND 
lead 6.55E-08 0.83 24 234 6 15 2190 5.58E-08 NA ND 
Magnesium 9.59E-05 0.83 24 234 8 15 2190 8.16E-05 NA NO 
Manganese 1.69E-06 0.83 24 234 6 15 2190 1.44E- 06 1 .00E-04 1.44E-02 
Nickel 7.19E-08 0.83 24 234 6 1 5  2190 6.12E-08 NA ND 
Potassium 4.13E-06 0.83 24 234 6 15 2190 3.51E-06 NA ND 
Sodium 5.13E-07 0.83 24 234 B 15 2190 4.37E-07 NA ND 
Vanadium 9.21E-08 0.83 24 234 6 15 2190 7.84E-OB NA NO 
Zinc 2.79E-07 0.83 24 234 B 15 2190 2.38E-07 NA ND 

NA/ND - Not av11i111ble/ Not determined TOTAL HAZARD 1.46E-02 



ATTACHMENT 1 



TABLE 1 SUMMARY OF RISKS/HAZARDS ASSOCIATED WlTH DAILY EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FOAMER AMPHENOL SITE - AME SITE 95% UCL 

SOIL 
CHEMICAL I INGESTION INHALATION DERMAL TOTAL 

I 
Aluminum !No ND NO NO 
Antimony 'NO ND NO NO 
Arsenic I 6.09E-06 2.37E-07 3.71 E-07 6.69E-06 
Barium !ND ND ND NO 
Beryllium i 3.23E-06 B.BSE-09 1 .87E-06 5.1 1 E-06 
Cadmium jND 3.81 E-09 NO 3.81 E-09 
Calcium !ND ND NO NO 
Chromium IND 5.40E-07 NO S.40E-07 
Cobalt IND NO ND NO 
Copper :ND ND ND ND 
Cyanide (total) IND ND NO ND 
Iron !ND NO ND NO 
Lead 'NO ND ND NO 
Magnesium 'NO ND NO ND 
Manganese IND NO NO NO 
Mercury ' NO NO NO NO 
Nickel NO 1.02E-08 NO 1 .02E-OB 
Potassium NO NO ND ND 
Selenium 'ND ND NO ND 
Silver iND NO ND ND 
Sodium IND ND ND ND I 

Thallium jND ND ND ND 
Vanadium ,ND NO ND NO 
Zinc IND ND NO NO 
TOTAL I 9.31E-06 B.01E-07 2.24E-06 - 'L24E-OS 

SOIL 
CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum B.76E-03 ND 2.54E-03 1 .13E-02 
Antimony 2.24E-02 NO 2.17E-03 2.46E-02 
Arsenic 2.63E-02 NO 1 .61E-03 2.79E-02 
Barium 9.09E-04 B.93E-04 1 .0SE-03 2.B6E-03 
Beryllium 3.SOE-04 NO 2.03E-04 5.53E-04 
Cadmium 2.0BE-03 NO 1 .72E-03 3.BOE-03 
Calcium NO ND NO NO 
Chromium 4.2BE-03 NO 4.96E-04 4.7BE-03 
Cobalt NO NO NO NO 
Copper 3.71E-03 NO 2.17E-04 3.92E-03 
Cyanide (total) 1 .64E-04 ND 1 .36E-05 1 .77E-04 
Iron ND NO NO ND 
Lead ND ND ND ND 
Magnesium 'ND ND NO ND 
Manganese 4.36E-03 8.57E-03 6.33E-03 1 .93E-02 
Mercury 4.84E-04 2.37E-06 1 .87E-04 6 .74E-04 
Nickel 1.01 E-03 NO 5.87E-04 1 .60E-03 
Potassium ND ND ND NO 
Selenium 7.37E-o5 ND 4.41E-06 7.B1E-OS 
Silver 2.98E-04 ND 1 .73E-04 4.71E-04 
Sodium ND I ND NO NO 
Thallium 4.91E-03 1 ND 2.BSE-03 7.76E-03 
Vanadium 2.B9E-03 ND 1 .68E-02 1 .97E-02 
Zinc 2.0SE-04 ,ND 3.96E-05 2.44E-04 
TOTAL B.32E-02 9.47E-03 3.70E-02 1 .30E-01 

NA/ND - Not applicable/Not determined 



TABLE 1 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME SITE 95% UCL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHEMICAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHE"'11CAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

SOIL 
INGESTION INHALATION 

ND ND ND 
ND NO NO 

1.14E-05 2.21 E-07 
NO ND NO 

6.02E-os B.26E-09 
NO 3.55E-09 NO 
NO ND NO 
NO 5.04E-07 NO 
NO NO NO 
ND ND ND 
NO NO NO 
ND NO ND 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 9.54E-09 NO 
NO NO NO 
NO ND ND 
ND ND NO 
NO NO NO 
ND NO ND 
ND NO ND 
ND NO ND 

1 .  74E-os 7.47E-07 

EXPOSURE PATHWAYS 
SOIL 

INGESTION 

NO 

ND 
ND 

NO 
NO 

NO 
NO 
NO 

ND 

NO 

NO 
2.09E-01 ND 
2.45E-01 ND 
B.49E-03 
3.27E-03 NO 

NO 
NO 

9.9BE-03 ND 
ND 
ND 

1 .53E-03 ND 
ND 
ND 
ND 

4.07E-02 
4.52E-03 
9.44E-03 NO 

NO 
6.BSE-04 NO 
2.79E-03 ND 

NO 
4.SSE-03 ND 
2.70E-02 ND 
1 .91E-031ND 
5.70E-01 

INHALATI ON 

4.17E-04 

4.00E-02 
1 .1 1 E-05 

4.04E-02 

ND 

NO 
NO 

NO 
NO 

NO 
NO 
ND 

ND 

NO 

NNND - Not applicable/Not determined 

DERMAL 

1 .20E-07 

6.0SE-07 

7.25E-07 

DERMAL 

3.51E-03 
2.60E-03 
1.71E-03 
3.28E-04 

2.01E-04 

2.19E-o5 

1 .02E-02 
3.03E-04 
9.49E-04 

7.13E-06 
2.SOE-04 

4.60E-04 
2.72E-02 
6.40E-os 
4.78E-02 

TOTAL 

TOTAL 

ND 
ND 

1 .17E-05 
NO 

6.64E-06I 
3.55E-091 

ND' 
5.04E-o7 i 

NO
i ND, 

ND 
ND' 
ND 
ND 
ND 
ND 

9.54E-09 r 
ND 
ND 
ND 
ND 
N0

1 
ND, 
ND 

1.89E -05, 

ND 
2.13E-01 
2.48E-01 
1.06E-02 
3.60E-03' 

ND 
ND I 

1 .02E-02: 
ND 
Nol 

1 .55E -o3 1 
NO' 
NOi 
NO 

9.10E-02 
4.83E-03 
1 .04E-02 

N

Oi 

6.95E-04 
3.06E-03 

ND' 
5.04E-o3 1 
5.42E-02! 
1 .97E-03 r 
6.SSE-01 I 



TABLE 2 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME SITE MAXIMUM CONCENTRATIONS 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION DERMAL 

Aluminum ND ND ND 
Antimony ND ND ND ND 
Arsenic 1 .00E-05 3.91 E-07 6.11 E-07 1 .lOE-05 
Barium ND ND ND ND 
Beryllium 4.04E-06 1.11 E-08 2.34E-06 6.39E-06 
Cadmium ND 6.63E-os ND 6.63E-08 
Calcium ND NO ND ND 
Chromium NO 6.71E-07 ND 6.71 E-07 
Cobalt NO NO NO NO 
Copper ND ND NO NO 
Cyanide (total) NO NO NO NO 
Iron NO NO NO NO 
Lead ND ND NO ND 
Magnesium ND ND NO NO 
Manganese NO ND NO ND 
Mercury ND ND NO ND 
Nickel ND 2.65E-08 NO 2.65E-08 
Potassium ND ND ND ND 
Selenium NO ND NO ND 
Silver NO ND NO N 
Sodium NO NO ND NO 
Thallium ND ND ND ND 
Vanadium ND ND ND ND 
Zinc ND NO NO 

2.9SE -oe I 
ND 

TOTAL 1 .41 E-05 1 : 1 7E-06 1 .82E-05 

:::;:;::i;:::: :;::i:: :::i:� . 
·.· ,· ·· ···· •·-:- · 

EXPOSURE PATHWAYS 
SOIL 

CHEPI.ICAL INGESTION INHALATION DERMAL 

Aluminum 2.49E-02 ND I 3.22E-02 7.23E-03 , 
Antimony 4.25E-02 NO 4.11E -o3 I 4.66E-02 
Arsenic 4.34E-02 NO 2.65E-03 I 4.60E-02 
Barium 2.25E-03 2.21E-03 2.e1 E-03 I 7.07E-03 
Beryllium 4.38E-04 ND 2.54E-04 j 6.93E-04 
Cadmium 3.62E-02 NO 3.00E-02 : 6.61 E-02 
Calcium ND NO ND I NO 
Chromium 5.32E-03 ND 6.17E-04 j 5.93E-03 
Cobalt ND ND NO NO 
Copper 6.75E-02 ND 3.95E-03 7.14E-02 
Cyanide (total) 1 .48E-03 ND 1 .23E-04 I 1 .60E-03 
Iron ND NO ND 

I ND 
Lead NO ND NO 

I 
NO 

Magnesium ND ND ND ND 
Manganese 9.7BE-03 1 .92E-02 1 .42E-02 4.32E-02 
Mercury 1 .0SE-02 5.14E-05 4.06E-03 1.46E-02 
Nickel 2.62E-03 ND 1 .52E-03 4.14E-03 
Potassium ND ND i NO NO 
Selenium 1.21 E-04 NO I 7.21E-06 1 .28E-04 
Silver 4.93E-04 ND 2.B6E-04 7.79E-04 
Sodium ND ND NO NO 
Thallium 7.19E-03 NO 4.17E-03 1.14E-02 
Vanadium 6.61E-03 ND 3.84E-02 4.SOE-02 
Zinc 4.16E-04 ND 8.03E-os

1 
4.96E-04 

TOTAL 2.62E-01 2.15E-02 1 .14E-01 3.97E-01 

NA/ND - Not applicable/Not determined 



TABLE 2 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME SITE MAXIMUM CONCENTRATIONS 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHEMICAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

INGESTION 

ND 
ND 

1 .87E-05 
ND 

7.54E-06 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
N D  

2.63E-05 

INGESTION 

ND 
3.96E-01 
4.0SE-01 
2.1DE-02 
4.09E-03 

NO 
NO 

1 .24E-02 
ND 
ND 

1 .38E-02 
ND 
NO 
NO 

9.13E-02 
9.S0E-02 
2.45E-02 

ND 
1 .13E-03 
4.60E-03 

ND 
6.71E-03 
6.17E-02 
3.88E-03 
1.14E+00 

NA/ND - Not applicable/Not determined 

SOIL 
INHALATI ON 

ND ND 
ND ND 

3.65E-07 
ND ND 

1.03E-08 
6.19E-08 ND 

NO ND 
6.27E-07 ND 

NO ND 
NO NO 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

2.47E-08 ND 
ND NO 
ND ND 
ND ND 
ND ND 
NO ND 
NO ND 
NO ND 

SOIL 
INHALATION 

ND ND 
ND 
ND 

1 .03E-03 
NO 
ND ND 
NO ND 
NO 
ND NO 
ND ND 
NO 
ND ND 
NO NO 
ND ND 

8.97E-02 
2.40E-04 

NO 
NO I ND 
NO 
NO I 
ND 

I

ND 
ND 
ND 
NO 

9.l0E-02 

DERMAL 

1 .98E-07 

7.SBE-07 

9.SSE-07 

DERMAL 

6.64E-03 
4.28E-03 
4.22E-03 
4.11 E-04 

2.49E-04 
I 
I 

1 .98E-o4 I 

2.29E-02 
6.57E-03 
2.46E-03 

1 . 1 7E-05 
4.63E-04 

6.75E-04 
6.20E-02 
1 .30E-04 
1.1 1E-01 

TOTAL 

NO 
ND 

1 .93E-05 
ND 

8.31 E-06 
6.19E-08 

ND 

TOTAL 

6.27E-07 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.47E-08 
ND 
NO 
NO 
NO 
ND 
ND 
ND 

ND 
4.03E-01 
4.09E-01 
2.63E-02 
4.S0E-03 

NO 
NO 

1 .27E-02 
NO 
NO 

1 .40E-02 
NO 
NO 
NO 

2.04E-01 
1 .0SE-01 
2.69E-02 

NO 
1 .14E-03 
5.07E-03 

NO 
7.39E-03 
1 .24E -01 
4.01E-03 
1 .35E+O0 



• 

TABLE 3 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE SITE AVERAGE CONCENTRATIONS 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHEMICAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selanium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHEMICAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

EXPOSURE PATHWAYS 
SOIL 

INGESTION INHALATION 

ND ND NO 
ND ND NO 

3.82E-07 1 .99E-os 
ND ND ND 

1 .70E-07 6.22E-1 0 
ND 4.32E-10 NO 
ND ND ND 
ND 3.53E-08 ND 
ND NO NO 
NO ND NO 
ND ND NO 
NO NO NO 
ND ND NO 
ND ND NO 
ND ND ND 
ND ND ND 
NO 1 .21E-09 ND 
ND ND ND 
NO ND ND 
ND ND ND 
ND NO ND 
NO NO ND 
ND NO NO 
ND NO ND 

s.s2e.-01 5.75E.-os 

EXPOSURE PATHWAYS 
SOIL 

INGESTION 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

2.74E-03 NO 
4.46E-03 ND 
5.51 E-03 ND 
1 .B0E-04 
6.14E-05 ND 
5.87E-04 ND 

ND 
6.96E-04 ND 

ND 
1.90E-03 ND 
6.53E-0S ND 

ND 
ND 
ND 

1 .42E-03 
1 .57E-04 
2.99E-04 ND 

ND 
1 .72E-05 ND 
5.78E-05 ND 

ND 
1 .20E-03 ND 
7.67E-04 ND 
8 .40E-05 ND 
2.02E-02 

INHALATION 

2.37E-04 

3.73E-03 
1 .03E-06 

3.97E-03 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

NA/ND - Not applicable/Not determined 

DERMAL 

2.68E-08 

1 .13E-07 

DERMAL 

9.15E-04 
4.97E-04 
3.87E-04 
2.41E-04 
4.10E-05 
5.S0E-04 

9.31 E-05 

1 .29E-04 
6.24E-06 

2.37E-03 
7.01 E-05 
2.00E-04 

1.1 9E-06 
3.86E-05 

B.02E-04 
5.13E-03 
1 .87E-05 
1.lSE-02 

TOTAL 

NO 
ND 

4.29E-07 
NO 

2.84E-07 
4.32E-10 

ND 
3.53E-os 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 

1.21E-09 
ND 
ND 
NO 
NO 
ND 
ND 
ND 

7.SOE-07 

TOTAL 

3.SSE-03 
4.95E-03 
5.89E-03 
6.59E-04 
1.02E-04 
1.15E-03 

NO 
7.89E-04 

NO 
2.03E-03 
7.16E-05 

NO 
NO 
ND 

7.53E-03 
2.29E-04 
4.99E-04 

ND 
1 .84E-0S 
9.64E-05 

ND 
2.00E-03 
5.89E-03 
1 .D3E-04 
3.57E-02 
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TABLE 3 SUMMARY OF RISKS/HAZA.ROS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE SITE AVERAGE CONCENTRATIONS 

CHEMICAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

Aluminum 
Antimony 
Arsenic 
Barium 
Berylfium 
Cadmium 
Calcium 
Chromium 
Cobalt 

CHEMICAL 

Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TOTAL 

SOIL 
INGESTION INHALATION 

NO NO ND 
NO ND ND 

2.38E-06 6.20E-08 
ND ND ND 

1 .06E-06 1 .94E-09 
NO 1 .34E-09 NO 
ND NO NO 
NO 1.10E-07 ND 
NO ND NO 
NO NO NO 
NO NO ND 
NO NO NO 
NO I NO ND 
NO NO ND 
NO INO ND 
NO NO IND 
NO 3.77E-09 NO 
NO NO NO 
ND ND ND 
NO NO NO 
NO NO ND 
NO ND NO 
NO ND NO 
NO ND NO 

1 .79E-07 

SOIL 
INGESTION INHALATION 

NO ND ND 
4.16E-02 ND 
5.14E-02 ND 
1.68E-03 1.11E-O◄ 
5.73E-04 NO 

NO ND ND 
NO ND ND 

1 .82E-03 NO 
NO ND ND 
NO ND ' ND 

15.1 OE-04 ND 
ND ND !NO 
NO ND I ND 
ND ND IND 

1.33E-02 1 .74E-02 
1 .47E-03 4.81E-06 
2.79E-03 ND 

ND ND 
(

D 
1 .61E-04 ND 
5.39E-04 ND I 

ND ND i ND 
1 .12E-03 ND I 
7.16E-03 ND I 
7.84E-04 ND 
1 .25E-01 1 .75E-02I 

NA/ND - Not applicable/Not determined 

DERMAL 

2.92E-08 

1 .24E-07 

1 .53E-07 

DERMAL 

8.11E-O◄ 
6.33E-O◄ 
3.94E-04 
6.70E-05 

3.SOE-05 

1 .02E-05 

3.88E-03 
1 .15E-04 
3.27E-04 

1.94E -06 
6.31E-05 

1 .31 E-04 
8.37E-03 
3.06E-05 
1 .◄9E-02 

TOTAL 

NO 
ND 

2.47E-08 
ND 

1 .18E-o8 

TOTAL 

ND 
NO 
NO 
ND 
ND 
ND 

3.77E-oe 

ND 
◄.2◄E-02 
5.20E-02 
2.19E-o3 
15.◄0E-04 

1.1515E-03 
N 
N 

15.20E-O◄ 
NO 
ND 
ND 

3.415E-02 
1.59E-03 
3.12E-03 

ND 
1 .153E-04 
15.02E-04 

NO 
1 .25E-03 
1.sse-02 
8.15E-04 
1 .57E-01 
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TABLE 4 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME MAXIMUM BACKGROUND CONCENTRATIONS 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum NO NO ND NO 
Arsenic 4.33E-06 1 .69E-07 2.64E-07 4.77E-oe 
Barium ND ND ND N 
Beryllium 1.74E-06 4.78E-09 1.01E-OCI 2.1ee-oe 
Calcium ND ND NO N 
Chromium ND 7.115E-07 NO 7.16E-07 
Cobalt ND ND ND ND 
Copper ND ND ND ND 
Iron ND ND NO ND 
Lead ND ND NO ND 
Magnesium ND ND ND NO 
Manganese ND ND ND NO 
Nickel NO 1.1 SE-08 ND 1.18E-OB 
Potassium NO ND ND ND 
Sodium ND ND ND ND 
Vanadium ND ND ND NO 
Zinc ND ND NO NO 
TOTAL e.o7E-oe 9.02E-07 1.27E-06 8.25E-oe 

SOIL 
CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum 2.0SE-02 ND 6.04E-03 2.69E-02 
Alsenlc 1.B7E-02 ND 1 .14E-03 1.99E-02 
Barium 1.63E- 03 u;oe-03 1 .89E-03 5.11E-03 
Beryllium 1.89E- 04 ND 1 .1  OE-04 2.99E-04 
Calcium ND ND ND ND 
Chromium 5.67E-03 ND 6.58E-04 6,33E-03 
Cobalt ND ND ND ND 
Copper 4.79E-04 ND 2.81E-05 5.0BE-04 
Iron ND ND ND ND 
Lead ND ND ND ND 
Magnesium ND ND ND NO 
Manganese 3.42E-03 6.73E-03 4.97E-03 1 .51E-02 
Nickel 1 .17E-03 ND e.79E-04 1 .85E-03 
Potassium NO ND ND ND 
Sodium ND ND ND ND 
Vanadium 5.44E-03 ND 3.16E-02 3.70E-02 
Zinc 3.53E-04 ND 6.82E-05 4.21E-04 
TOTAL 5.79E-02 8.33E-03 4.71E-02 1.13E-01 

NA/NO - Not applicable/Not �ermined 
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TABLE 4 SUMMARY OF RISKS/HAZAR DS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME MAXIMUM BACKGROUND CONCENTRATIONS 

SOIL 
CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum NO NO NO NO 
Arsenic 8.09E-06 1 .58E-07 8.53E-08 8.33E-06 
Barium NO NO NO NO 
Beryllium I 3.25E-06 4.48E-09 3.27E-07 3.58E-06 
Calcium I ND NO NO N 
Chromium I ND 6.69E- 07 NO 6.69E-07 
Cobalt NO NO NO N 
Copper 

I
ND NO NO N 

Iron NO NO NO 
Lead NO NO NO N 
Magnesium NO NO NO ND 
Manganese NO ND ND NO 
Nickel NO 1.1 0E-08 ND 1.10E-08 
Potassium ND ND ND NO 
Sodium ND NO NO NO 
Vanadium ND NO NO 
Zinc ND NO NO 
TOTAL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum ND ND ND 
Araenlc 1.75E-01 ND 1.85E-03 1.77E-01 
Barium 1.52E-02 7.46E-04 3.0SE-03 1.90E-02 
Beryllium 1.76E-03 NO 1.77E-04 1.94E-03 
Calcium NO NO NO NO 
Chromium I 1.32E-02 NO 2.ME-04 1.35E-02 
Cobalt NO NO ND NO 
Copper NO NO ND NO 
Iron NO NO NO NO 
Lead IND NO NO 
Magnesium NO NO NO 
Manganese 3.20E-02 3.14E- 02 8.03E-03 
Nickel 1.09E-02 NO 1 .10E-03 
Potassium ND ND ND 
Sodium ND NO ND NO 
Vanadium 5.0BE-02 NO 5.1 0E-02 1 .02E-01 
Zinc 3.29E-03 ND 1 .10E-04 3.40E-03 
TOTAL 3.02E-01 3.21E-02 6.56E-02 4.00E-01 

NA/NO - Not applicable/Nol det.rmined 
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TABLE 5 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN Ill! THE SOIL AT THE FORMER AMPHENOL SITE - CTE AVERAGE BACKGROUND CONCENTRATIONS 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum ND ND ND ND 
Araenlc 4.54E-07 2.37E-08 3.19E-08 5.10E-07 
Barium ND ND ND N 
Beryllium 2.32E-07 8.51E-10 1.55E-07 3.sse-01 
Calcium ND NO ND NO 
Chromium ND 5.76E-08 ND 5.78E-OB 
Cobalt NO NO ND ND 
Copper ND ND ND ND 
Iron ND ND ND 
Lead ND ND ND 
Magnesium ND NO ND 
Manganese ND ND ND 
Nickel ND 1.42E-09 ND 1 .42E-OII 
Potassium ND ND ND ND 
Sodium ND ND ND ND 
Vanadium NO ND ND ND 

ND ND ND ND 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum 4.30E-03 ND 1.44E-03 5.73E-03 
Arsenic 8.54E-03 ND 4.61E-04 7.01E-03 
Barium 3.TTE-04 4.i.sE-04 5.04E-04 1.38E-03 
Beryllium 8.40E-05 ND 5.62E-o5 1.40E-04 
Calcium ND ND ND ND 
Chromium 1.14E-03 ND 1 .52E-04 1.29E-03 
Cobalt ND ND ND N 
Copper 1.78E-04 ND 1.20E-05 
Iron ND ND ND 
Lead ND ND ND 
Magnesium ND ND ND 
Manganese 1 .1  SE-03 3.09E-03 1.117E-03 IS.23E-03 
Nickel 3.49E-04 ND 2.34E-04 5.83E-04 
PotaHium ND ND ND ND 
Sodium ND ND ND ND 
Vanadium 1 .28E -03 ND 8.SSE-03 9.83E-03 
Zinc 9.04E-05 ND 2.01E-05 1.11 E-04 
TOTAL 1 .55E-02 3.58E-03 1 .34E-02 3.25E-02 

NA/ND - Not applicable/Not dete1mlned 



• 
TABLE 5 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE AVERAGE BACKGROUND CONCENTRATIONS 

Aluminum 
AtHnic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

CHEMICAL 

Lead 
Magnasium 
Manganese 
Nickel 
Potassium 
Sodium 

CHEMICAL 

Aluminum 
Atsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
TOTAL 

INGESTION 

NO 
IND 
ND 

I ND 
1 ND 
IND 
ND 
NO 
ND 
ND 
NO 
ND 

2.83E-06 

1 .45E-06 

SOIL 
INHALATION 

ND 

ND 

NO 

ND 
ND 
NO 
ND 
NO 
NO 

ND 
ND 
ND 
ND 

ND 
7.37E-08 

NO 
2.65E-09 

NO 
1 .79E -07 

I NO 
NO 

1 NO 
NO 
ND 
NO 
NO 

4.40E-09 ND 
ND 
NO 

4.27E-OS 2.60E-07 

' INGESTION INHALATION 

ND NO NO 
6.11E-02 NO 
3.52E-03 2.31 E-04 
7.84E-04 NO 

NO NO ND 
2.65E-03 NO 

ND NO NO 
I ND ND ND 
ND NO ND 
ND NO NO 
NO ND ND 

I 1.10E-02 1 .44E-021 
I 3.26E-03 ND I 
I ND ND NO 
ND NO NO 

1 .19E-02 NO 
8,44E-04 ND 
9.51E-02 1 .415E-02 

NA/ND - Not applicable/Not determined 

DERMAL 

3.47E-08 

1 .611E-07 

DERMAL 

7.52E-04 
8.23E-04 
9.17E-05 

6.21E-05 

3.21E-03 
3.81E-04 

1.40E-02 
3.29E-os 
1 .113E-02 

TOTAL 

TOTAL 

1.62E-06 
NO 

1.79E-07 
ND 
NO 
ND 
ND 

15.18E-02 
4.57E-03 
8.76E-04 

NO 
2.72E-03 

NO 
NO 
NO 
ND 
ND 

2.86E-02 
3.64E-03 

NO 
NO 

2.Sl>E-02 
8.TTE-04 
1 .29E-01 



., A.T. Kearney, Inc . 
222 West Adams Strut 

Chicago, J/lmois 60606 
312 6480111 

Fac,imile 312 223 6200 

July 21 ,  1995 

Mr. William Buller 

Management 
Consultants 

U . S .  Environmental Protection Agency 
Region V - HRE-8J 
77  w. Jackson Boulevard 
Chicago, IL 60604 

RZ2-R05033.0l-lD--004 

Reference : EPA Contract No. 68-W4-0006; REPA Work 
Assignment No. RO503 3 ;  Corrective Measures Study 
Report; EPA ID No . IND044587848 ,  Former Franklin 
Power Products/Amphenol ,  Franklin, Indiana ; 
Review Comments for the Draft Corrective 
Measures study (March 1995) ; Task 02 Deliverable 

Dear Mr. Buller: 

As requested, A . T .  Kearney Team member, Metcalf & Eddy (M&E) , 
has reviewed the March 1995 Draft Corrective Measures Study 
(CMS) submitted by Earth Tech, Amphenol Corporation ' s  
subcontractor. The attached report provides both general and 
specific comments regarding the Draft CMS. As requested, these 
comments are formatted to correspond with the initial comments 
provided to the Kearney Team as guidance in defining areas of 
concern. Where appropriate, additional information and/or 
comments are provided to assist in preparing a final Notice of 
Deficiencies . Additionally, if the initial comment adequately 
defined all deficiencies , this is noted and no additional 
information is requested. Accompanying this review is a 
diskette containing the review comments in Word Perfect 5 . 1  
format. 

Please contact me or the Kearney Work Assignment Manager, John 
Koehnen, at 3 12/223-6253 , if you have any questions . 

c£:::7i � 
Ann L. Anderson 
Regional Manager 

Enclosures 

cc: F .  Norling , EPA Region V,  w/o att. 
W. Jordan, Central Files 
J .  Koehnen 
A .  Williams 
T.  Lentzen, M&E 

H:\WPS1\DELIVERA\R05033CL.T2D 
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FRANKLIN POWER PRODUCTS/AMPHENOL COMPANY 
DOCUMENT REVIEW/COMMUNITY RELATIONS 

IND044587848 

TASK 02 DELIVERABLE 

Submitted to: 

Mr. William Buller 
U . S .  Environmental Protection Agency 

Region V - HRE-8J 
77 West Jackson Boulevard 

Chicago, Illinois 60604 

Submitted by: 

A.T .  Kearney, Inc. 
222  West Adams Street 

Chicago , Illinois 60606 

EPA Work Assignment No. 
Contract No. 
A . T .  Kearney WAM: 
Telephone Number : 
EPA WAM: 
Telephone Number : 

August 11 ,  1995 

R05033 
68-W4-0006 
John Koehnen 
312/223-6253 
William Buller 
3 12 /886-4568 



Franklin Power Products/Amphenol Company 
Review comments Report 

Draft Report Corrective Measures study 

Overall comments on CMS 

The Draft CMS Report prepared for Franklin Power Products ( FPP) 
( formerly Amphenol facility) , provided good alternatives for site 
remediation (Method 5) . However, FPP should consider other 
methods to install the proposed soil vapor extraction/air sparge 
(SVE/AS) system. A potential alternative is horizontal SVE/AS . 
The advantages of installing a horizontal SVE/AS system include: 
minimizing disruption to site activities, decreasing the piping 
network (headers , well vaults) , and increasing the radius of 
influence . Also, instead of many individual vertical SVE/AS 
points throughout the site, several points within the SVE/AS 
system can be installed in the same trench line. 

The report does not address inorganics even though the site ' s  
history includes electroplating, machining , and assembling of 
manufactured components .  Inorganics should be addressed as 
potential constituents of concern by: comparing the site 
analytical results against background analytical results , 
determining if the inorganics are naturally occurring, and 
determining if the contaminant levels are statistically 
significant . Once this has been determined, remediation 
techniques/alternatives should be discussed, if needed. 

Results of soil probe investigations indicate elevated volatile 
organic compound (VOC) levels along Forsythe Street . The 
presence of voes in the subsurface should be verified further 
with the installation of soil borings/monitoring wells . 
Furthermore, the potential for volatile vapors to migrate into 
residential basements should be investigated . 

Mud should not be used as a drilling fluid. The site geological 
profile consists of sands and silty sands with the lower portion 
of Unit B being saturated. Mud may block natural air flow 
pathways, dry, crack, and make new preferential pathways that 
would impede remediation. Hollow stem augers can be used in 
silty sands and sandy soils. I f  heaving sands are a concern, the 
augers can be filled with (tested) potable water to maintain a 
significant head on the sand so upwelling of sand ("blow back") 
into the augers is less likely to occur . 

On page 2 3 ,  it is unclear how voe contaminants ,  found in PGP-
6 , 7 , 10 ,  and 13 ,  were different from Amphenol ' s  contamination. 
Further substantiation of this statement is necessary. What were 
the methodologies in determining this? Was chemical age dating 
used? Was the determination based upon comparing voe analytical 
results of Amphenol ' s  versus others ' contamination? 

1 



The selected remediation system seems very localized in its 
treatment (treats the highly contaminated area) . The system 
neglects to remediate a highly impacted area located immediately 
north of where the system is located. Plate SA indicates an area 
of 500 micrograms per kilogram (µg/kg) soil contamination. Plate 
SB indicates that soil voes are greater in their lateral extent 
than what the system indicates it can remediate. 

General comments:  

1 , 2 .  Concur with EPA. Additional aquifer testing should occur in 
the recovery wells (RWs) . Testing the maximum capability of 
the aquifer will help optimize the remediation system. 
Furthermore, knowing the capabilities of the aquifer and the 
remediation systems will assist in lowering the water level 
so that the storm sewer drain and the groundwater level will 
not intercept one another. 

The pumping rate of the existing wells ( 3  total) should be 
increased to avoid groundwater contact with the sewer line 
invert. The distance below the tank invert, 0 . 2 1  feet , does 
not seem a great enough drawdown to deter groundwater from 
going into the storm sewer which ultimately drains into 
Hurricane creek . A significant rain could cause a rise in 
the water level and potential subsurface contaminants could 
be carried to Hurricane Creek . 

3 .  Concur with EPA. Soil probe investigation data indicate 
that voe groundwater contamination exists in the area of 
Forsythe Street and extending beyond Ross Court (the 
subsurface beneath approximately 800 feet of Forsythe Street 
has been impacted. The voes of concern include: total voes , 
trichlorethene (TCE) , trichloroethane (TCA) , 
tetrachloroethylene (PCE) , and to a lesser extent, 
dichloroethane (DCA) . Monitoring wells should be installed 
to verify the presence of voes in the groundwater . 

It is possible that only three monitoring wells would be 
insufficient to delineate the extent of the subsurface voe 
plume in the surrounding residential area in addition to 
Forsythe Street . Once this plume has been identified, the 
installation of a remediation system, if necessary, should 
be conducted or adapted ( i . e . , added) to the one being 
installed at the site. The remediation system, when 
installed below the surface and in the residential area , 
should be capable of operation with minimal disruption to 
the surrounding area. 

Restricted access in manholes indicates the presence of 
subsurficial vapors . Therefore, FPP should consider 
performing residential vapor monitoring in basements and 
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crawl spaces to assess the potential for harmful vapors to 
affect human health. 

4 .  Identify the units/areas included within operable unit #2 
and operable unit # 3 .  Indicate the reasoning behind these 
operable units ( i . e . , is the segregation into operational 
units due to different contaminants or ease of remediation 
implementation) ? 

5 .  The CMS Report did address PCE, TCE, TCA, DCA, and 
inorganics in the groundwater ( inorganics are not addressed 
as part of the remediation scheme) • . PCE and several 
inorganic were discussed in soil.  The sediment discussion 
included various inorganic compounds . Surface water 
included discussion of· VOCs. 

Analyses were performed for several voe compounds, but the 
EPA Methodology was not provided. Were those chemicals with 
exceedances the only ones reported? If  so, then voe 
degradation products were probably noted but did not exceed 
any quantitation or regulatory limit. Therefore, they were 
not posted on the table. Indicate the rationale for the 
analytes included for each media and define the significance 
of the results. 

6 .  The site ' s  history of electroplating and machining may 
warrant consideration of inorganics as part of the 
investigation. Expand and include inorganics as part as the 
risk assessment, identifying appropriate cleanup 
alternatives. · 

7 .  Monitor groundwater zone D to ensure that the aquitard is 
competent and downward migration does not occur. This would 
determine whether the voes detected were part of the 
"carrying down" during drilling. 

Specific Comments: 

1 .  Section 2 . 3  and Sheet 4A - Concur with EPA. Unit c is 
approximately 2 6 '  thick (per map 4A) versus 30 - 35 ' thick 
(as stated in text) . Unit D is approximately 16 ' thick (per 

map 4A) versus approximately 12 ' thick (as stated in text) . 

2 .  section 3 . 3 . 1  - If inorganic constituents exceeded ARARs but 
not background, a statistical analysis should be conducted 
(at a minimum) to determine the significance of these 
values. The natural occurrence of these constituents should 
be discussed with regard to their occurrences (unnatural )  in 
the soil.  If it is determined that the exceedance of 
background is statistically significant, then a discussion 
of remediation goals/criteria should be presented. 
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3 .  section 3 . 4 . 1  - The purpose of collecting filtered versus 
unfiltered samples is to determine the amount of 
constituents that are adsorbed to, or fixated upon , the soil 
particle. Turbidity refers to solids or organic matter that 
do not settle out of the groundwater. Removing the 
turbidity removes contaminants that cling to suspended 
solids. MCLs or other water regulations are based upon 
turbidity because solids in the water interfere with 
filtration and/or remediation. 

Acidification for filtered (dissolved) samples should occur 
after filtering. Acidification will aid in the 
determination of inorganic constituents in the water after 
most turbidity has been removed by use of a 0 . 45 µ (micron) 
filter. Revise as appropriate to ensure that these criteria 
are adhered to. 

4 .  Concur with EPA. 

5 .  Concur with EPA. 

6 .  Section 3 . 6 . 1  - Groundwater flow is toward the South/ 
Southeast for unit B and toward the South/ Southwest for unit 
D (mostly a southern gradient) . According to the 
groundwater contour elevations, PGP-6 and PGP-7 are 
considered upgradient for Unit B .  But PGP-10 is not . 
Revise the text of the CMS accordingly. 

7 .  Comment on EPA - I s  Hurricane Creek a gaining or losing 
stream? If Hurricane Creek is a gaining stream (a stream 
that is supplemented by groundwater flowing into the creek) , 
then groundwater flow or the sewer line intercepting the 
groundwater will pass its contamination toward and into 
Hurricane Creek. The potential to affect groundwater with a 
gaining stream is less than a losing stream. If Hurricane 
Creek is a losing stream (a  stream that loses its water to 
the groundwater table) , a greater potential exists that 
groundwater will be contaminated (the storm sewer may 
dispense contaminants to the creek and "recirculate" them to 
the groundwater) . Groundwater will move toward an area of 
high groundwater potential to low groundwater potential . 

8 .  Concur with EPA. 

9 .  Section 3 . 8 . 1, First Paragraph - Please identify the unit 
under discussion. It is stated that a three to ten foot 
thick saturated layer is where chlorinated solvents are 
located. Is this unit A or unit B? The text indicates that 
it is unit B ' s  three-foot saturated zone that is 12 to 15 
feet thick and whose depth ranges from 5 to 8 feet below 
grade to 2 0  feet below grade. Clarify these discrepancies. 
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1 0 .  Concur with EPA. 

11. Concur with EPA. 

12 . Section 5 . 1  - corrective measures should consider general 
voes and not be voe-specific parameters.  voes degrade into 
other constituents throughout their chemical lifetime. 

Remediation of voes should take into consideration 
mitigation of contamination to protect the environment. 
Revise the constituents of concern accordingly . 

13. Section s . 1, Last Paragraph - concur with EPA. 

14 . 

15 . 

16 . 

17 . 

18 . 

19 . 

2 0 .  

2 1 .  

2 2 .  

2 3 .  

Contamination, as detected by soil gas probes , indicates 
that the residential area is an area of concern . 

Concur with EPA. 

Concur with EPA. 

Not able to comment. The AOC was not available for Kearney 
Team review. 

Concur with EPA. 

Concur with EPA. 

Concur with EPA. 

Concur with EPA. 

concur with EPA. 

Concur with EPA. 

Concur with EPA. 

2 4 .  Section 6 . 6 . 1  - The problem with reinfiltration is that it 
may increase the groundwater flow in an area where 
groundwater depression is desirable . Groundwater table 
depression is necessary so that the storm sewer does not 
transport contaminated groundwater to Hurricane Creek. 

Also, soil flushing methods, even though less expensive than 
Method 5 ,  may take longer to remove voes from the soil 
column and groundwater . 

Anticipated remediation clean-up time (years and/or months) 
for each alternative were not provided . Estimating a time 
period for remediation will provide the owner/operator with 
a time frame that will assist in identifying potential 
future costs. Method 5 seems to "attack" the contamination 
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from more aspects (media) than Method 6 and will take a 
shorter time period to remediate the area. Also, Method 5 
seems more adaptable and expandable, if needed . 

2 5 .  Concur with EPA. 

6 
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Corrective Measures Study Draft Report 
Franklin Power Products 
Franklin, Indiana 
EPA I.D. No. IND 044587848 

The Indiana Department of Environmental Management (IDEM) has reviewed Franklin Power 
Products' March, 1995, Corrective Measures Study Draft Report and has the following comment: 

In Section 8.2, "Justification of the Recommended Corrective Measure 
Alternative", there is no discussion for recommending Alternative 5 over 
Alternative 6, even though both are considered to rank high in all areas of 
achieving the project goals, and Alternative 6 would be less expensive to 
implement. 

If you have any questions regarding this matter, please contact Ms. Ruth Williams of my staff at 
317/233-4623. 

Sincerely, 

��� 
Michael E. Sickels, Chief 
Corrective Action Section 
Hazardous Waste Management Branch 
Solid and Hazardous Waste Management 

cc: Mr. Joel Morbito, U.S.EPA, Region V 
Mr. William Buller, U.S. EPA, Region V V 
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RISK ASSESSMENT FOR FRANKLIN POWER PRODUCTS /AMPHENOL FACILITY 
INORGANIC CONSTITUENTS IN SOILS 

Developed by U.S.  EPA 
October, 1995 



Introduction 

FRANKLIN POWER PRODUCTS/ AMPHENOL FACILITY 
FRANKLIN , INDIANA 

CORRECTIVE ACTION REVIEW AND FIELD OVERSIGHT 

A risk evaluation was performed for naturally occurring inorganic elements detected on-site 
and in background samples in order to provide a comparison between site-related risks and 
risks associated with background concentrations. Carcinogenic risk and noncancer hazard 
calculations were performed for the 24 naturally occurring inorganic elements detected in soil 
co!Jected from the former Amphenol site in Franklin, Indiana. Risk and hazard calculations 
were also performed for 17 of the 24 elements which were associated with background soil 
samples. The risk calculations are presented in Appendix A. 

The risk evaluation is based on the following: 

• U.S. EPA Risk Assessment Guidance for Superfund (RAGS), 
• Volume I [Human Health Evaluation Manual (HHEM)] (U.S. EPA, 1989). 
• U.S. EPA HHEM Supplemental Guidance for Standard Exposure Factors 

(U.S. EPA, 1991); and 
• The U.S. EPA Dermal Exposure Assessment: Principles and Applications 

(U.S. EPA, 1992a). 

A reasonable maximum exposure (RME) and a central tendency exposure (CTE) were 
evaluated. Toe RME is the maximum exposure reasonably expected to occur at the site 
(U.S. EPA 1989). Toe CTE is used to approximate the average estimate of exposure and is 
derived by using average values for exposure variables. 

Data Evaluation Considerations and Uncenainties 

The soil samples were collected from borings (monitoring well borings or soil borings) 
installed around the site. A total of 32 soil samples were collected, three of which were 
considered to represent background conditions. Samples were collected from depths ranging 
between 2 to 35 feet below ground surface (bgs). Surface soil (0 to 1 foot) was not sampled. 
Two of the background samples were collected at 6 feet bgs (MW-24 and MW-20) and the 
third background sample was collected at 12 feet bgs (MW-20). A comparison of the 
inorganic concentrations detected in site soil to the inorganic concentrations detected in 
background soil indicated that the concentrations were similar at the subsurface depths. The 
range of concenuations detected on-site overlap with the range of concentrations from 
background locations for most of the inorganic parameters. There is no clear separation 
between site and background concentrations for inorganics. However, it should also be noted 
that three background samples may not be sufficient to adequately represent accurate 
background conditions for the site. 

l 



The soil analytical data for the narurally occurring inorganics were provided to M&E in a 
summary table format. Information concerning sampling locations. data quality. and data 
qualifier descriptions was not included in the data summary table. M&E assumed that the 
data were of appropriate quality for use in the risk assessment, and that the types of 
qualifiers used to describe some of the data were as defined in the U.S. EPA's Contract 
Laboratory Program (CLP). Exhibit 5-4 of RAGS (U.S. EPA, 1989) was used to derennine 
which data with qualifiers should be used in the risk assessment. Based on Exhibit 5-4 of 
RAGS, all data were used to detennine exposure concentrations for the elements of 
(potential) concern. It should be noted here that the data with qualifiers indicated 
uncertainties in concentrations but not in identification. 

The uncertainties which may have an impact on the estimates of exposure concentration are 
identified below: 

• Use of subsurface soil samples most often at depths greater than six feet bgs 
to represent potential concentrations of chemicals of concern related to site 
history; 

• Lack of information concerning soil boring locations which would be 
helpful to identify problem areas or "hotspots" ; and 

• Use of the data with qualifiers which indicate that the reponed 
concentrations may be estimates. 

Exposure Assumptions 

A residential land-use scenario featuring an adult and a child resident is used to characterize 
potential future activities and exposure assumptions for the site. In such a scenario, exposure 
is assumed to occur through: 

• · Soil ingestion; 
• · Dermal contact with soil; and 
•· Inhalation of airborne particulates from soil. 

The potential exposure to the adult receptor is examined from the perspective of a chronically 
exposed future resident who lives on-site for a total of 30 years. The child receptor is 
evaluated based on a six year period. or subchronic exposure duration. Table 1 provides the 
exposure assumptions. 

In order to "bracket" the uncertainty associated with an estimate of exposure concentrations, 
three different concentration estimates are used for the risk evaluations: 

• · maximum concentration; 
• average concentration; and 
•· 95 percent upper confidence level (UCL) (U.S. EPA, 1992b). 
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related 95 % UCL beryllium concentration of 1.3 mg/kg is higher than the background 
maximum beryllium concentration of 0.7 mg/kg. 

Site Maximum vs. Background Maximum 

For this comparison, the maximum concentrations of both the site-related and background 
constituents were used in conjunction with RME assumptions (Table I). Overall. the results 
indicated that site-related maximum concentrations were associated with higher risks than 
background maximum concentrations. 

For the residential adult, the site-related total risk was 2E-05, and the total hazard was 0.4. 
Background total risk was slightly lower at SE-06, and total hazard was 0. L For the 
residential child, the site-related total risk was 3E-05, and the total hazard was 1.0. 
Background total risk was slightly lower at lE-05, and total hazard was 0.4. 

Ingestion of arsenic and beryllium in soil were associated with the excess carcinogenic risk. 
as shown in Tables 2 and 4 of Attachment 1 of Appendix A. Maximum concentrations for 
these chemicals are provided in Table 2. The site-related maximum arsenic concentration of 
9.5 mg/kg is higher than the background maximum concentration of 4.1 mg/kg. In addition. 
the site-related maximum beryllium concentration of 1.6 mg/kg is higher than the background 
maximum beryllium concentration of 0. 7 mg/kg. 

Site Average vs. Background Average 

For this comparison, the average value was used as the exposure concentration for site
related and background constituents in conjunction with central tendency exposure 
assumptions (Table 1). Overall, the results indicated that the average concentration values 
for site-related and background concentrations were associated with very similar risks. 

For the residential adult, the site-related total risk was 7E-07, and the total hazard was 0.04. 
Background total risk was slightly lower at lE-06, and total hazard was 0.03. For the 
residential child, the site-related total risk was 4E-06, and the total hazard was 0.2. 
Background total risk was 5E-06, and total hazard was 0.1 .  

Ingestion of arsenic and beryllium was associated with the excess carcinogenic risk, as shown 
in Tables 3 and 5 in Attachment 1 of Appendix A. Exposure concentrations for these 
chemicals are provided in Table 2. The site-related average arsenic concentration is 2.4 
mg/kg and the background average concentration is 2.9 mg/kg. Also, the site-related 
average beryllium concentration is 0.4 mg/kg and the background average beryllium 
concentration is 0.6 mg/kg. 
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Table 2 provides a summary of the exposure concentrations. Air concentrations for 
particulates were predicted using conservative models (Exhibits A and B). 

Toxicity Assessment 

Toxicity data were obtained from the Integrated Risk Information System (IRIS. 1995) and 
Health Effects Assessment Summary Tables (HEAST, 1994), and U.S. EPA Environmental 
Criteria and Assessment Office (ECAO). Toxicity values for the chemicals of concern are 
provided in Table 3. 

Risk Characterization 

The risk characterization provides a comparison of the site-related and background risk 
estimates. The outcome of this comparison is used to determine whether the site-related 
chemical concenrrations may be associated with higher risks than background concentrations. 
Table 4 provides a summary of the risk and hazard calculations for site-related and 
background risk evaluations. 

Three different comparisons were made, as shown in Table 4, and the results of each 
comparison are discussed below. 

Site 95% UCL vs. Background Maximum 

For this comparison, the 95 % UCL was used as the exposure concentration for site-related 
constituents, whereas the maximum concentrations were used for background constituents in 
conjunction with reasonable maximum exposure assumptions (Table 1). Because the 
background data contained only 3 sampling locations, spuriously high values resulted when 
the 95% UCL was derived for the background constituents (Table 2). Therefore, based on 
professional judgement, the 95 % UCLs were considered inappropriate, and maximum 
concenrrations were used instead. Overall, the results indicated that site 95 % UCL 
concentrations were associated with slightly higher risks than background maximum 
concentrations. 

,. 

For the residential adult, the site-related total risk was lE-05, and the total hazard was 0. 1 .  
Background total risk was slightly lower at SE-06, and total hazard was 0. 1 .  For the 
residential child, the site-related total risk was 2E-05, and the total hazard was 0. 7. 
Background total risk was slightly lower at lE-05, and total hazard was 0.6. 

Ingestion of arsenic and beryllium were associated with the excess carcinogenic risk, as 
shown in Tables 1 and 4 in Attachment 1 of Appendix A. Exposure concentrations for these 
chemicals are provided in Table 2. The site-related 95% UCL arsenic concentration of 5.8 
mg/kg is higher than the background maximum concentration of 4 . 1  mg/kg. Also, the site-
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Table 1 Summary of Exposure Parameter Values for the Risk Evaluation - Former Amphenol Site 

I PATHWAY I PARAMETER UNITS RNidential 
I 

I I Child Adult ' 

RME (1} CTE {2l RME Pl C'TE {2} 
1 General ! Body weight kg 15 a 15  ll I 70 a 70 II 

I Exposure duration years 6 C 6 c  30 a g II ,  

j Averaging time -: noneancer days 2190 a 2190 a 10950 a 3285 II I 

Averagin!l time - cancer d�s 25550 Ill 25550 Ill 25550 Ill 25550 a 
Soil I lngesuon·rate I Exposure frequ■ney I 

mg/day 200 a 100 Ill 100 a 50 e ; 

Ingestion d«'(Sly■llll 350 Ill 350 a 350 350 i 

Units conversion kg/mg 
I 

1.00E-06 - 1.00E-06 - 1 .00E-06 - 1.ooE-06 -
I Exposure duration I years 6 Ill 6 a  30 a 9 a  

Soil Dermal I Skin surface Ill/ea available cm2/day 2010 b 1750 

: 1  
5800 b 5000 d 

Contact / Soil-to-skin adherence fae10r I mg/cm2 1 b 
I Dermal absorption factor I none •• 
I Exposure frequency I days/yellll 350 a 

I I Units conversion kg/mg 1.00E-06 -

1 1 ... 
Ill 

I 

.. 
234 350 

1.00E-06 _ , 1 .00E-06 

b 1 .. 
a 234 - 1.00E-06 

b 

ll - . 
Fugitive ! Inhalation rate I m3/day 20 d 20 

d I 
20 d 20 d 

Dust Exposure time hours/day 24 a 24 e 24 a 24 • 
Inhalation I Exoosure freQuenev I davslV•llll 350 Ill 234 a 350 a 234 

(1) Reasonable Maximum Exposure (AME) used in conjunction with the maxium and 95% UCL exposure concentranons 
(2) Central Tendency Exposure (ClE) used in conjunction with the average exposure concentrations 
••chemical Specific 
a. EPA 19;3, Superfund's Standard Default Exposure Factors for the Central Tendancy and Reasonable Maximum Exposure 

of the ingestion rates for residential and commercial adultS are for non-contact intensive activities (for contact 
intensive actrvities. different ingestion rates are recommended). 
The ingestion rate for the residential adult assumes a 30 year chronic: adult exposure duration. 

b. EPA 1992a. Dermal Exposure Assessmement: for skin surface area during soil and sediment dermal contact, 
assumes 25% of total body surface area (pp.6-10 and 6-12 of EPA, 1992a) 

c. EPA 1989a, Risk Assessment Guidance for Superfund Part A 
d. EPA 1989b. Exposure Factors Handbook (EFH); for fugitive dust inhalation rates, values are consistent wrth EFH values 
e. If guidance is not available for the CT but does exist for the AME. the AME value was adopted as the CT. 

i 

a l  



Table 2 Summary of Coll'f)arison oJ Concentrations Between Site-Specific and Background Data and USEPA Region IX PAGs 

COMPARiSON OF CONCEr,4TAATIONS (MGiKG) 

AVERAGE MAXIMUM 95% UCL 
INORGANIC Site-seeciflc 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NA - Not Applicable 
ND - Not Detected 

3994.2 
2.6 
2.4 

18.4 
0.4 
0.4 

73231.9 
5.1 
2.2 

1 1 1 .2  
1 .9 

7467.2 
8.0 

24701. 7 
290.4 

0.1 
8.7 

370.7 
0.1 
0.4 

56.8 
0.1 
7.8 

36.8 

Backaround 

6273.3 
ND 
2.9 

36.5 
0.6 
ND 

36226.7 
6.3 
3.6 

10.4 
ND 

10320.0 
9.3 

1 3606.7 
240.3 

ND 
10.2 

586.0 
ND 
ND 

72.8 
ND 

1 3. 1 
39.6 

PRG - Preliminary Remediation Goal 

Site-soecilic Background Site-seecilic 
1 6200.0 1 5200.0 6393.7 

12.4 ND 6.6 
9.5 4.1 5.6 

1 1 5.0 63. 1 46.5 
1 .6 0.7 1 .3 

13.2 ND 0.8 
1 63000.0 66900.0 29421 5.8 

19.4 20.7 15.6 
1 1 .2 5.4 5.8 

1 970.0 14.0 1 06.2 
21.6 ND 2.4 

23000.0 201 00.0 10910.9 
52.9 16.5 14.5 

59900.0 20100.0 441 1 9.9 
1000.0 350.0 445.9 

2.3 ND 0.1 
38.3 17.1 14.6 

1470.0 1 1 20.0 803.7 
0.4 ND 0.3 
1 . 0  ND 1 . 1  

281.0 1 1 7.0 144.1 
0.4 ND 0.3 

33.8 27.6 14.8 
91.0 77.3 44.8 

(a) USE PA Region IX Preliminary Remediation Goals (PA Gs) first Half J 995, February 1 ,  1995. 

_Backgro und 
+ 1 0  2.1E 

1 
6.6E 

ND 
0.34 
+08 
0.94 

2.5E 
ND 

+ 1 3  
+15  
29.4 
68.7 

1.6E 

5. tE 
ND 

+06 
70.2 
+07 
84.6 

4 
3.6E 

14 

7 
2.0E 

ND 
78.4 
+05 

ND 
ND 

661.7 

1.9E 
157 --

ND 
+05 
32.9_ 

USEPA 
REGION IX 

RESIDENTIAL �G (a) 
_ {Mg{KG) 

77000 
31 

0.32 
5300 
0.14 

38 
NA 

210 (total), 30 (Cr 6+) 
NA 

2600 
1 300 

NA 
400 
NA 

380 
23 

1 500 
NA 

380 
360 
NA 
6.1 

540 
_ _ .  _ ----- .. _23000 



Table 3 Toxicity Values for Chemicals of potential Concern at lhe former .. t>heno! Site 
-- ----·· 

---··· -·- - NONCAACINOGENIC R1Ds 

<>RALnru ADJUSTED ORAL (DEAMALI INHALATION FUD 

(MG/KG/DAY) (MGJKGIDAY) (al (MG/KG/DAY) 
CIIEMICM. - -- ·--- - - ---
Aluminum. _ ____ _ _ · · · ·- · -
An1tmon.1 _________ 
/lrse11lc 
11:NKMII 

8e,ylltum --- ---· - - -
Cadmium ··- ·-. 
Calcium 

·--- - - --·--
-·- --· 

�h•�m•'!f' (lolal!J!l ----- --
Cobell -- -

��--- -- -----
Cy�n�de !�Ol�ll -- . .  - · · - ----
Iron 
. -

·
• "  

Lead 
-- - ·---·- - ----· 

. .  .. - ·-· --- - -----
�ag�su�. ------
Manganese _ _ _______ 
Mercury __________ 
Nickel -·-- --
Polassium . .  -· · - ----
Selernum ----·-. ------ -- -
Silver 
Sodium 
Thallium (Thallium chloride) .. 
�anadium 
Zinc 

:!!,!!!glAONIC 
NA 

◄,OE-0� 
__ 3 oe -o4 

1 oe -02 
5.0E-03 --· 

NA ---·-----
NA ------· 

20E-02 - ----
NA 
NA 

2 OE-02 -------- -
NA -- ----·· 
NA -- -- -·-----
NA -------· 

l.4E-OI ------
3.0E-04 
20E-02 

NA - - - .. 
5.0E-03 ----- - -
5 OE-03 

NA 

&.OE-0-4 
7.0E -03 
3.0E-01 

_ f!!\ONIC 
1.0E+OO -·-
40E-04 
3.0E-04 . 
, �-02 
5.0E-03 
5.0E-04 ··-·--- ---

. ----
-

.... --

NA 
S OE -03 

NA 
4.0E-02 
2.0E-02 ---

NA -··---- - -
NA ·----- --
NA - -- ---

____ !:� 
30E-04 --·-- ----
2.0E-02 ---

- -�---
--�� 

5.0E -03 
NA 

e.OE-05 
7.0E-03 
3. 0E-01 

SU8CHRONIC 
NA 
2.◄E-04 
2.IIE-04 --- - - -- ···--· 
3 SE-OJ . .  
5. 0E-04 

NA 
NA 

CHAOHIC 
2 0E-01 
2.4E-04 
2.IIE-04 . ---- ····- ··-
3 SE-03 
SOE-04 
3 SE-OS 

NA 

SU8CHAONIC 
NA 
NA 

. . �--
I OE-03 .. 

NA 
NA 
NA . - - ____ ,,.. •!'-------

I.OE-02 
NA 
NA 

1 . .CE- 02  --··--
NA . 
NA 
NA - -----
see-031 
◄.SE-05 
2.0E-03 

__ NA _ _ ___ 
4 9E-03 
5 OE -04 

NA 
e.OE-05 
7.0E-05 
9.0E- 02 

2.SE-03 NA --- -- -
NA NA 

.COE -02 NA 
l.◄E-02 NA ------ - - -

NA NA --- -·-
NA NA ---- -· -
NA NA ·--

5.eE-03 1.0E-04 --------
-4.SE-05 UE-05 
2.0E-03 

' 
NA 

�--· __ NA ___ 

4 9E-03 NA ------· --·--·----
soe-o.c NA 

NA NA 
e.oe-oe NA 
7.0E- 05 NA 
9.0E- 02  NA 

Sou,ces: US EPA. lnlegraled Fmk lnto,mallon Syslem (IRIS) dalabase accessed May 1995. 
U S. EPA Heallh Effects Asse11nwnt T abtM (HEAST), A� FY-1994 ediOon(Heast. 199-4). 

CHRONIC 
NA 
NA 
NA ---·----· 

1 OE-04 
NA 
NA 
NA -----
NA 
NA 
NA 
NA ---
NA 
NA -
NA . 

I.OE-0-4 
e.llE-05 

NA 
NA -----
NA ---·--·--
NA 
NA 
NA 
NA 
NA 

'Region II/ delaull oral a�orption factor, -• used when neceua,y and are u lolows: voes - o.eo, SVOCs - 0.50, lnofgank:1 - 0.20 . 
.. ,o•IClly values lor lhaH,um chloride-• used to calcUlale risk and hazard values lot ltlaQium. 
NA - Toxlc�y values (RtD/CSF) no1 avaltable lrom IRIS. HEAST. scientific lterattn. US EPA nor OhioEPA lo, risk evalualion. 
(a) Ad!usled 01:il 1o•icity values used lor calculatlon ol demlal hazards. 

Ad1uolment ol an administered lo an absort»ed dose R1D: 
(Admlnisteted AID) • (Oral Absorption Fecto,) • AbtOlbed Dose AID .  

(b) Adjusted oral loxlcky values used lot caleulallon ol denNI 111kt 
Adiuolmenl ol an administered IO an absorbed dose CSF: 
(Adminlslered CSF) -1 f (Oral Abso,p11on Factor) • Ab1orbed OoH CSF 

{c) o,a, absorption ladon lrom chemlcal-1peclflc Toxlcologlcal Prcllln. Agency 
for To•lc Substances and Oltease Aeglslfy, U.S. Public Health�-

(d) kl a conse,v .. 1¥9 measUfe, 10111 ctwomklm UlfliZH heuvlllent chromium lollk;•y values. 

CANCERSLOPEFACJOOS 

OIW. 
SLOPE FACTOR 

[MG/KG/DA'Y) -1 
NA --- -
NA 

I &E♦OO - -·-·· --
NA 

◄ 3E♦OO 
NA 
NA ·- - ----
NA --- -----
NA 
NA 
NA - -- -----
NA --·----- --
NA ·--· 
NA 
NA - ·--- -·---
NA -·· 
NA 
NA -------

.. - ·- NA . . .  
NA 
NA 

- .. 

--- -- - -
NA 

NA ·---
NA 

AOJUSlED OfW. 
(UEIIMALI 

SLOPE FACTOn lbl 
[MGll'GJDAY)-J__ 

NA - -
NA 

·----· _!�.QQ 
NA . 

4.3E tOI 
NA ·--
NA ----
NA -·· 
NA 
NA 
NA 
NA --··- -- ,. ___ 
NA ------- -
NA ----
NA - --- ----- ----- . 
NA 
NA ·-
NA ----- -- .. -
NA -- - - -·· ... 
NA 

NA ---
NA 
NA -
NA 

INI IALAI ION 

SLOl'E FAC l011 

(MG/K��!I:-!  �, 
NA 
NA 

-··- - s.oe +01 - -------
N/1 

BAE •00 ---·-
8. IE ♦00 

NA -· -----· 
.c 2E+ot ---- -----

NA 
NA 
NA 
NA - -- ---- . .. -
NA - ---- --· -
NA --
NA --- - ---- --•· -
NA 

15.4E-01 

-
· • -

NA ---- -
NA 

- -- ------
---· ·---

OIIAL 
AOSORPIION 

FACTOR 

MfJ!���I {cl 
020 

_ __ _  !!, �  
0 95  

0 In 

0 07 

-·-- -- _ 0 20 
0 5() 

0 20 
0 99  -------
0 70 
0 20 
050 
0 20 
0 04 
0 15 
010 
020 
0 97 

0 10 

- - - -·· � 20 
010 - ----- -
001 ··--- · - - - -
0. 30 - --- -- -· 



Table 4 Summary of Risk and Hazard Calculations for the Former Amphenol Site 

I Matrix Route Risk Hazard 
i SOIL lnoestion 9E-06 I BE-02 
I · Dermal 2E-06 I 4E-02 
l ' Inhalation SE-07: 9E-03 

i Total 1E-051 1E-01 

I Matrix : Route Risk I Hazard 

'
'SOIL lnaestion 2E-051 SE-01 

Dermal 7E -07 ! SE-02 
Inhalation 7E-07! 4E-02 

I Total 2E-05 I 7E-01 

I Matrix Route Risk Hazard 
SOIL I lnaestion 1 E-05 I 3E-01 

; Dermal 3E-061 1E-01 
1 Inhalation 1 E-06 I 2E-02 

iTotal 2E-0SI 4E-01 

Matrix : Route I Risk I Hazard 
SOIL : 1naesti0n 3E-OS! 1E+OO 

1 Dermal ! 1e;...os1 1E.-01 
! Inhalation I 11:-06 I 9E -02 

tiU;Mt;it•WN¼@W,ittfWi4'\&#hJ1ttN%i�-Jt'Rw.ttlCWJH1'tgB:l'�:J(�4Wi�$ 
! Total 3E-05l 1E+OO 

I Matrix . Route Risk Hazard 
I SOIL lnaestion 6E-07'. 2E-02 
I Dermal 1E-071 1E-02 
! Inhalation · se-oa I 4E-03 
i:W.$11%:flilltt'M.®tmw.,Ji��:k- · 4H'@t'=<'\''l#f#Wt•wt,1WMM--�tffl1t'*t.$=%:itW'}¢.iWQ' 
I Total · 7E-071 4E-02 

BACKGBOUND;'MjJOMUMf\-/ 

Risk 
6E-06 
1E-06 
9E-07 

SE-06 

Hazard 
6E-02 
SE-02 
BE-03 

1E-01 

Risk Hazard · 
1 E-05 · SE-01 ' 
4E-o7· 7E-02 · 
BE-07' 3E-02 ' 

1e-os: 6E-01 ! 

:SACKGROUNO.'.MAXtM.UMAi: i 

Risk 
6E-06 · 
1E-06' 
9E-07" 

ae-os. 

Hazard 
6E-02: 
SE-021 
SE-031 

1e-01 ! 

Risk; Hazard I 
1E-051 3E-01! 
4E-01 · 7E-02 
SE-07' 3E-02 

1E-0S• 4E-01 I 

Risk Hazard 

BSS�t:ucmsa:oaTttEfl'MlHr.-M: t'�iS·eEllfEtctAeBJtGE&:f. '.S�CKGa0t1N�GSt? 
1 Matrix : Route Risk I Hazard Risk I Hazard 
!SOIL : tnqestion 3E-06I 1E-01 4E-061 1E-01 
! : Dermal 2E-07: 1E-02 2e-01: 2E-02 ' 

· Inhalation 2E-07: 2E-02 3E-07' 1E-02 

1 Total 4E-06 1 2E-01 SE-06! 1E-01 



APPEJ\'DIX A 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT �ESIDENTIAL RISK - 95% UCL 

cs IR Cf fl EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/Yfl) jYRJ (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)- I RISK 
Aluminum 6.39E+03 100 I .0E-06 1.0 350 30 70 25550 3.75E-03 NA ND 
Antimony 6.55E+00 100 I.0E-06 1 .0 350 30 70 25550 3.85E-06 NA ND 
Arsenic 5.76E+oo 100 1.0E-06 1.0 350 30 70 25550 3.3BE-06 1.B0E+00 6.09E-06 
Barium 4.65E+01 100 1 .0E-06 1.0 350 30 70 25550 2.73E-05 NA ND 
Beryllium 1.28E+00 100 1.0E-06 1.0 350 30 70 25550 7.50E-07 4.30E+00 3.23E-06 
Cadmium 7.58E-01 100 1.0E-06 1.0 350 30 70 25550 4.45E -07 NA ND 
Calcium 2.94E+05 100 1.0E-06 1.0 350 30 70 25550 1.73E-01 NA ND 
Chromium 1.56E+01 100 1.0E-06 1.0 350 30 70 25550 9.17E-06 NA ND 
Cobalt s.ne+oo 100 1.0E-06 1.0 350 30 70 25550 3.39E-06 NA ND 
Copper 1 .08E+02 . 100 1.0E-06 1 .0 350 30 70 25550 6.35E-05 NA ND 
Cyanide (Iola!) 2.39E +00 100 1.0E-06 1.0 350 30 70 25550 1.40E-06 NA ND 
Iron 1.09E+04 100 · 1.0E-06 1.0 350 30 70 25550 6.41E-03 NA ND 
Lead 1.45E+01 100 1.0E-06 1.0 350 30 70 25550 8.53E-06 NA ND 
Magnesium 4.41E+04 100 1.0E-06 1.0 350 30 70 25550 2.59E-02 NA ND 
Manganese 4.46E+02 100 1.0E-06 1 .0 350 30 70 25550 2.62E-04 NA ND 
Mercury 1.06E-01 100 1.0E-06 1 .0 350 30 70 25550 6.23E-0B NA ND 
Nickel 1.4BE+01 100 1.0E-06 1 .0 350 30 70 25550 8.67E-06 NA ND 
Potassium 6.04E+02 100 1.0E-06 1 .0 350 30 70 25550 4.72E-04 NA ND 
Selenium 2.69E-01 100 1.0E-06 1.0 350 30 70 25550 1 .56E-07 NA ND 
Silver 1 .09E+0O 100 1.0E-06 1 .0 350 30 70 25550 6.39E -07 NA ND 
Sodium 1.44E+02 100 1.0E-oe 1.0 350 30 70 25550 B .46E-05 NA ND 
Thallium 2.B7E-01 100 1.0E-06 1.0 350 30 70 25550 1 .6BE-07 NA ND 
Vanadium 1.46E+01 100 1.0E-06 1.0 350 30 70 25550 8.6BE-08 NA ND 
Zinc 4.4BE+01 100 1.0E-06 1.0 350 30 70 25550 2.63E-0S NA NO 

NA/ND - �ot available/ Not dalermlned TOTAL RISK 9.3 1 E -oe 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT �ESIDEffTIAL JiAZARD - 95'1{. Uct. 

cs IA CF fl EF ED BW AT INTAKE RID 
ANALYlE (MG{KG) (MG{DAY) (KG{MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) IIAZAAO 
Aluminum 6.39E+03 100 1 0E-06 1.0 350 30 70 10950 8.76E-03 I OOE t00 B.76E -03 
Antimony 6.55E+0O 100 1.0E-06 1.0 350 30 70 10950 8.97E-06 4.00E-04 2.24E-02 
Arsenic 5.76E+oo 100 I.0E-06 1.0 350 30 70 10950 7.B9E-08 3.00E-04 2.63E-02 
Barium 4.65E+01 100 I.OE-06 1.0 350 30 10 10950 6.36E-05 7.00E-02 9.09E-04 
Beryllium 1.28E+00 100 1.0E-06 1.0 350 30 70 10950 1.75E-08 5.00E-03 3.S0E-04 
Cadmium 7.SBE-01 100 1.0E-06 1.0 350 30 70 10950 1 .0◄E-06 5.00E-04 2.0BE -03 
Calcium 2.94E+05 100 1.0E-06 1.0 350 30 70 10950 4.03E -01 NA ND 
Clwomlum 1.56E+01 100 I.0E -06 1.0 350 30 70 10950 2.14E-05 5.00E-03 ◄.28E-03 
Cobalt 5.77E+00 100 1.<lE-06 1.0 350 30 70 10950 7.91E-08 NA ND 
Copper 1.08E+02 100 I.OE-06 1.0 350 30 70 10950 1.48E- 04 4.00E-02 3 7IE-03 
Cyanide (total) 2.39E+00 100 I .OE-08 1.0 350 30 70 10950 3.27E-06 2.00E-02 1.84E-04 
Iron 1.09E+0◄ 100 1'.0E-08 1.0 350 30 70 10950 l .49E -02 NA ND 
Lead 1.45E+01 100 1.0E-08 1 .0 350 30 70 10950 1.99E-05 NA ND 
Magnesium 4.41E+04 100 1.0E-08 1 . 0  350 30 70 10950 6.04E-02 NA ND 
Manganese 4.46E+02 100 1.0E-06 1.0 350 30 70 10950 8. 1 IE-04 l .◄0E-01 4 36E - 03 
tMrcury 1.ose-01 100 1.0E-06 1.0 350 30 70 10950 1.◄SE-07 3.00E-04 4 84E-0◄ 
Nickel 1.48E+01 100 I.OE-08 1.0 350 30 70 10950 2.02E-0 5  2.00E-02 l 0IE-03 
Potassium 8.04E+02 100 1.0E-06 1.0 350 30 70 10950 1.10E-0 3  NA ND 
Selenium 2.69E-01 100 1 OE-06 1.0 350 30 70 10950 3 69E- 07 5.00€ -03 7.37E - 05 
Silver 1.oee+oo 100 I.OE-08 1.0 350 30 70 10950 l.◄9E-06 5 OOE-03 2.98E-04 
Sodium 1.44E+02 100 1.0E-08 1.0 350 30 70 10950 l.97E-04 NA ND 
Thallium 2.87E-01 100 1.0E-08 1.0 350 30 70 10950 3 93E-07 8.00E-05 4.91E -03 
Vanadium 1.48E+01 100 1.0E-06 1.0 350 30 70 10950 2.03E-05 7.00E-03 2 89E-03 
Zinc 4.48E+0I 100 1.0E-06 1 .0  350 30 70 10950 6.I4E-05 3.00E-01 2 0SE-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 8 .32E-02 



UERMAL CONTACT Wilt-! CHEMICALS IN SOIL - ttYPOTHETICAL fUTURE ADULT RESIDENTIAL RISK - 95')(, UCL 

cs Cf SA Af ABS EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KGiDAY) (MG/KG/DAY) - 1 RISK 
Aluminum 6.39E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.16E-04 NA NO 
.A.ntimony 6.55E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 2 .23E-07 N.A. NO 
Arsenic 5.76E+OO 1.0E-06 5600 1.00 0.001 350 30 70 25550 1.96E-07 1.89E+oo 3.71E-07 
Barium 4.65E+01 t.OE-06 5800 1.00 0.001 350 30 70 25550 1.58E-06 NA NO 
Bery•ium 1 .28E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.35E-08 4.30E+01 1.87E-06 
Cadmium 7.58E-OI I.OE-06 5800 1.00 0.001 350 30 70 25550 2.58E-06 NA NO 
Calcium 2.94E+05 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.00E-02 NA ND 
Chromium i.56E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.321:-07 NA NO 
Cobalt 5.ne+oo 1.oe-oe 5600 1.00 0.001 350 30 70 25550 1.97E-07 NA NO 
Copper 1.08E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.68E-06 NA NO 
Cyanide (total) 2.39E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 8.14E-OII NA NO 
Iron 1.09E+04 1.0E-06 5600 1. 00  0.001 350 30 70 25550 3.72E-04 NA ND 
Lead 1.45E+OI 1.0E-06 5600 1.00 0.001 350 30 70 25550 4.95E-07 NA NO 
Magnesium 4.41E+04 1.oE-06 5800 1.00 0.001 350 30 70 25550 1.50E-03 NA NO 
Manganese 4.46E +02 1 .0E-06 5800 1.00 0.001 350 30 70 25550 1.52E-05 NA NO 
Mercury t.06E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 3. 61E-09 NA NO 
Nickel 1.48E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 5.03E-07 N.A. ND 
Potassium 8.04E+02 1.0E-06 5600 1.00 0.001 350 30 70 25550 2.74E-05 NA NO 
Selenium 2.69E-01 1.0E-06 51100 1.00 0.001 350 30 70 25550 9.18E-09 NA NO 
Sliver 1 .09E+oo 1.0E-06 5600 1.00 0.001 350 30 70 25550 3.71E-08 NA NO 
Sodium 1.◄4E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 4.91E-08 NA NO 
Thallium 2.87E-01 1.0E-06 5600 1.00 0.001 350 30 70 25550 9.76E-09 NA ND 
Vanadium 1.48E+OI 1.0E-06 5600 1.00 0.001 350 30 70 25550 5.04E-07 NA NO 
Zinc 4.411E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.53E-011 NA ND 

NA/ND - Not available / ,-iot determined TOTAL RISK 2.24E-oe 



DERMAL CONTACT WITH CltEMICALS IN SOIL - HYPOTHETICAL FUTURE ADLl.T RESIDENTIAL HAZARD - 95� UCL 

cs CF SA AF ABS EF ED BW AT INTAKE AfD 
ANALVTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2J (UNITLESSJ (DAY/YR) (YR) (KG) (DAYS) (MG/K_G/DA Y) (MG/KG/DAY) HAZARD 
Aluminum 6. 39E+03 1 .oE-06 5800 1 00 0.001 350 30 70 10950 5.08E-04 2 OOE-01 2. 54E-03 
Antimony 6.5SE+OO 1.0E-06 5800 1.00 0.001 350 30 70 10950 S.20E -07 2 40E-04 2. 17E -03 
Arsenic 5.76E♦OO 1 .0E-06 5800 1.00 0.001 350 30 70 10950 4.SBE-07 2.85E -04 1 6 1E-03 
Barium 4.65E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.69E-06 3.50E -03 1 .0SE-03 
Beryllium 1.28E♦OO 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .02E-07 5.00E-04 2 03E - 04 
Cadmium 7.58E- 0 1  1.0E-06 5800 1.00 0.001 350 30 70 10950 6.02E-08 3. 5oE -o5 1 .72E -03 
Calcium 2.94E♦05 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.34E-02 NA ND 
Chromium 1.56E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.24E-08 2 50E-03 4.96E-04 
Coball 5.77E+OO 1.oE-06 5800 1.00 0.001 350 30 70 10950 4.59E-07 NA ND 
Copper f.08E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 8.60E-08 3.96E-02 2. 17E-o4 
Cyanide (total) 2.39E+OO t.OE-06 5800 1.00 0.001 35o 30 70 10950 1.00E-07 1 40E-02 l .36E-05 
Iron 1.09E♦04 1.0E-06 ' 5800 1.00 0.001 350 30 70 10950 8.67E-04 NA ND 
lead 1 45E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.15E-08 NA ND 
Magnesium 4.41E♦04 1 .0E-06 5800 1.00 0.001 350 30 70 10950 3 SIE-03 NA ND 
Manganese 4.46E♦02 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.54E-05 5 60€-03 8.33E-03 
Mercury 1 .0BE-01 1.0E-08 5800 t.00 0.001 350 30 70 10950 8. 43E-09 4.SOE-05 1 87E-o4 
Nickel 1 .48E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 1 . 17E-08 2 OOE-03 5.B7E-04 
Potanlum 8.04E ♦02 1.0E-08 5800 1.00 0.001 350 30 70 10950 6.39E-05 NA ND 
Selenium 2.89E-01 1 .0E-08 5800 1.00 0.001 350 30 70 10950 2.l◄E-08 ◄.85E-03 4.41E-08 
Sliver 1 .09E+00 1 .0E-06 5800 1.00 0.001 350 30 70 10950 8.85E-OB 5.00E -0◄ t.73E-04 
Sodium t.◄4E+02 I.OE-OB 5800 t.00 0.001 350 30 70 10950 1.15E-05 NA ND 
Thallium 2.B7E-01 t.OE-06 5800 1.00 0.001 350 30 70 10950 2.2BE-08 B OOE-06 2 BSE-03 
Vanadium 1.48E+01 1.0E-06 5B00 1.00 0.001 350 30 70 10950 1. lBE-06 7 OOE-05 1 .B8E -02 
Zinc 4.◄BE+Ol 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.56E-OB 9.00E-02 3.98E-05 

NA/ND - �ot avallable / Not determined TOTAL t-lAZARD 3.70E-02 



INHAL ATION OF FUGITI VE OUSTS FROM SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM RISK - 95')(. UCL ' I 

CA IR ET Ef �D BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HRf (�/DAY) fDAY/YR) (YR. (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - t 
Aluminum 4.50E-05 0.83 24 350 30 70 25550 5.27E-08 NA 
Antimony 4.6tE-08 0.83 24 350 30 70 25550 5.40E-09 NA 
Arsenic 4.06E-08 0,83 24 350 30 70 25550 4.75E -09 500E-t· 01 
B11rlum 3.27E- 07 0,83 24 350 30 70 25550 3 83E-08 NA 
BeryQium 9.0IE-09 0,83 24 350 30 70 25550 1.05E-09 8.40E+OO 
Cadmium 5.34E-09 0.83 24 350 30 70 25550 8.24E-IO 11.1oe+oo 
Calcium 2.07E-03 0.83 24 350 30 70 25550 2.42E-04 NA 
Chromium t.lOE-07 0,83 24 350 30 70 25550 1.29E-08 4.20E+OI 
Cobalt 4.07E-08 0,83 24 350 30 70 25550 4.76E-09 NA 
Copper 7.82E-07 0,83 24 350 30 70 25550 8.92E-08 NA 

Cyanide (lotal) UBE-08 0.83 24 350 30 70 25550 l .97E-09 NA 

Iron 7.69€-05 0 83 · 24 350 30 70 25550 8.99E- 08 NA 
Lead t.02E-07 0.83 24 350 30 70 25550 t.20E-08 NA 
Magnesium 3.ltE-04 0.83 24 350 30 70 25550 3.B4E-05 NA 
Manganese 3.14E-OB 0.83 24 350 30 70 25550 3.87E-07 NA 
Mercu,y 7.47E-1 0  0,83 24 350 30 70 25550 B.74E-11 NA 
Nickel 1.04E-07 0.83 24 350 30 70 25550 1 .22E-08 8. 40E-01 
Potassium 5.B8E-08 0.83 24 350 30 70 25550 8.82E-07 NA 
Selenlum t.90E-09 0.83 24 350 30 70 25550 2. 22E - 10 NA 
Sllller 7.87E-09 0.83 24 350 30 70 25550 8.97E- t 0  NA 
Sodium 1 .02E-08 0.83 24 350 30 70 25550 1.19E-07 NA 
Thanlum 2.02E-09 0,83 24 350 30 70 25550 2.36E- 1 0 NA 
Vanadium 1 .04E-07 0.83 24 350 30 70 25550 1 .22E-08 NA 
Zinc 3.18E-07 0.83 24 350 30 70 25550 3.69E-08 NA 

NA/ND - Not avallable/ Not determine� TOTAL RISK 

RISK 
ND 
ND 

2.37E -07 
ND 

8.85E-09 
3 81E-09 

ND 
5.40E-07 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.02E-08 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8.0IE -07 



INHALATION OF FUGITIVE OUSTS FROM SOI!,- - HYPOTHETICAL FUT�E AO.,REstDENTIAL LONG TERM HAZARD - 95"- UCL . 
CA IA ET Ef ED BW AT INTAKE RID 

ANALYTE CMG/M3) (M3/HA) CHA/DAY) (DAY/YR) CYR) jKG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.50E -05 0 83 24 350 30 70 10950 1.23E-05 NA ND 
Antimony 4.81E-08 083 24 350 30 70 10950 1 .26E -08 NA ND 
Arsenic 4.06E-08 0.83 24 350 30 70 10950 1. I I E -08 NA ND 
Barium 3.27E-07 0.83 24 350 30 70 10950 8.93E-08 1.00E-04 8.93E-04 
Beryllium 9.0lE-09 0.83 24 350 30 70 10950 2.46E-09 NA NO 
Cadmium 5.34E-09 0.83 24 350 30 70 10950 1 .46E-09 NA ND 
Calcium 2.07E-03 0.83 24 350 30 70 10950 5,66E-04 NA ND 
Chromium UoE-07 0.83 24 350 30 70 10950 3.00E-08 NA ND 
Cobalt 4.07E-08 0.83 24 350 30 70 10950 1.I I E-08NA ND 
Copper 7.ll2E-07 0 83 24 350 30 70 10950 2.08E-07 NA ND 
Cyanide (Iota!) 1.68E-08 083 24 350 30 70 t0950 4.60E-09 NA ND 
kon 7.69E-05 0.83 24 350 30 70 10950 2.1oe -os NA ND 
lead 1 .02E-07 0 83 24 350 30 70 10950 2.79E-08 NA ND 
Magnesium 3.1 1 E-04 0 83 24 350 30 70 10950 8.48E-05 NA ND 
Manganese 3.14E-,08 0 83 24 350 30 70 10950 B.57E-07 1.00E-04 fl 57E-03 
Mercury 7.47E-10 0.83 24 350 30. 70 10950 2.04E -1 0  8.60E-05 2 37E-06 
Nickel 1.04E-07 0 83 24 350 30 70 10950 2 B4E-08 NA ND 
Potassium 5.66E-0ll 0.83 24 350 30 70 10950 1.SSE-06 NA ND 
Selenium 1 .90E-09 0.83 24 350 30 70 10950 5.17E-10 NA ND 
Sliver 7.87E -09 0.83 24 350 30 70 10950 2.09E-09 NA ND 
Sodium 1.02E-08 0.83 24 350 30 70 10950 2.77E-o7 NA ND 
ThaNlum 2.02E-09 0.83 24 350 30 70 10950 5.51E-10 NA ND 
Vanadium 1.04E-07 0.83 24 350 30 70 10950 2.84E-08 NA ND 
Zioc: 3.161:-07 0.83 24 350 30 70 10950 8.62E-08 NA ND 

NA/ND - Not available/ Not determined TOTAL HAZARD 9.47E-03 



INGESTION OF CHEMICALS IN SOIL - HYrOTtiETICAL FUTUHE CHILD flESIDENTIAL RISK - 95'1(, UCL 

cs IR Cf Fl EF ED BW AT INTAKE CSF 

ANALYTE (MG/KG! (MG/DA�) (KG/MG) (UNITlj:SS) (DAY/YRl (YR) (KG) (DAYS) (MG/KG/DAY! (MG/KG/DAY) - I RISK 
Aluminum 6.39E+03 200 1.0E-06 1.0 350 6 15 25550 7.0l E -03 NA ND 
Antimony 6.55E+00 200 1.0E-06 1.0 350 8 15 25550 7.18E-08 NA ND 
Arsenic 5.78E+00 200 1.0E-06 1.0 350 6 15 25550 6.31E -06 1.B0E+00 1.14E-05 
Barium 4.85E+o, 200 1.0E-08 1.0 350 6 15 25550 5.09E-05 NA ND 
Beryllium 1.28E+00 200 1.0E-06 1.0 350 6 15 25550 1.40E-06 4.30E+oo 6.02E-06 
Cadmium 7.5ee-o, 200 1.0E-08 1.0 350 8 15 25550 8.30E-07 NA ND 
Calcium 2.94E+05 200 1.0E-08 1.0 350 8 15 25550 3.22E-01 NA ND 
Chromium 1.56E+01 200 1.0E-06 1.0 350 6 15 25550 1 .71E-05 NA NO 
Cobalt 5.77E+00 200 I.OE-06 1.0 350 8 15 25550 6.33E-08 NA NO 
Copper 1.08E+02 200 I .OE-06 1.0 350 6 15 25550 1.19E-04 NA ND 
Cyanide (total) 2.39E+oo 200 1.0E-06 1.0 350 8 15 25550 2.62E-08 NA ND 
Iron 1 .09E+04 200 · 1.0E-08 1.0 350 6 15 25550 1 .20E-02 NA ND 
lead 1.45E+0I 200 I .0E-06 1.0 350 8 15 25550 l .59E-05 NA ND 
Magne$lum 4.41E+04 200 1.0E-06 1.0 350 6 15 25550 4.84E-02 NA ND 
M11ng11nese 4.46E+02 200 I .0E-06 1.0 350 8 15 25550 4.89E-04 NA ND 
Mercu'Y 1.06E-0I 200 1.0E-06 1.0 350 6 15 25550 1.16E -07 NA ND 
Nickel 1.48E+01 200 1.0E-06 1.0 350 8 15 25550 l .62E-05 NA ND 
Potassium 8.04E♦02 200 1.0E-08 1.0 350 8 15 25550 8.BIE-04 NA NO 
Selenium 2.89E-01 200 1.0E-08 1.0 350 8 15 25550 2.95E-07 NA ND 
Sliver 1.09E♦00 200 I .0E-06 1.0 350 8 15 25550 1.19E-08NA ND 
Sodium 1.44E+02 200 1.0E-06 1.0 350 8 1 5  25550 1 .58E-04 NA NO 
Thallium 2.87E-01 200 1.0E-06 1.0 350 6 1 5  25550 3.14E-07 NA ND 
Vanadium 1.48E+0I 200 I .0E-06 1.0 350 8 15 25550 1.62E-0� NA ND 
Zinc 4.48E+01 200 I .OE-06 1.D 350 6 1 5  25550 4.91E-05 NA . 

ND 

NA/ND - Not available/ Not determine� TOTAL RISK 1.74E-05 



INGESTION OF CHEMICALS !N SOIL - HY!"OTHEflCAL fUTU'IE CHILD RESID!:NTIAL �AZARD - 95'l{, UCL 

cs I� CF f! Ef ED BW AT INTAKE RIO 
ANAL YTE \MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) IIAZARD 
Aluminum 6.39E+03 200 1.0E-06 1.0 350 6 15 2190 8.17E-02NA NO 
Antimony 6.SSE+00 200 1.0E-06 1.0 350 6 15 2190 8.37E -05 4.00E -04 2.09E-0 1  
Arsenic S.76E+00 200 1.oe-os 1.0 350 6 1 5  2190 7.36E -05 3.00E-04 2.45E-01 
Bnrlum ◄.65E+01 200 1.0E-06 1.0 350 6 1 5  2190 S.94E-04 7.00E - 02 6 49E-03 
Beryllium 1.2aE+oo 200 1.oE-06 1.0 350 6 15 2190 1.63E-05 5.00E-03 3. 27E-03 
Cadmium 7.SBE-01 200 1.0E-08 1.0 350 6 15 2190 _ 9.69E-06 NA ND 
Calcium 2.94E+os 200 1.0E-06 1.0 350 6 15 2190 3.76E+00 NA NO 
Chromium 1.56E+01 200 1.0E-06 1 .0 350 6 1 5  2190 2.00E-04 2.00E-02 9.98E-03 
Cobalt 5.77E+oo 200 1.0E-06 1.0 350 6 15 2190 7.36E-05 NA ND 
Copper 1 .08E+02 200 1.0E-06 1.0 350 6 15 2190 1 .38E-03 NA NO 
Cyanide (tolal) 2.39E+00 200 1.0E-06 1.0 350 6 15 2190 3.06E-05 2.00E-02 1.53E-03 
Iron 1.09E+04 200 1:oE-06 1.0 350 6 15 2190 1.39E-01 NA ND 
Lead t .45E +01 200 t.0E-06 1.0 350 6 15 2190 1.86E-04 NA ND 
Magnesium 4.41E+04 200 1.0E-06 1.0 350 6 15 2190 5.64E-01 NA NO 
Manganese 4.46E+02 200 1.0E-06 1.0 350 6 15 2190 5.70E-03 1 .40E-0 I 4.07E-02 
Mercury 1.06E-01 200 1 .0E-06 1 .0 350 6 1 5  2190 1.36E-06 3.00E-04 4.52E-03 
Nickel 1.48E+01 200 1.0E-06 ,.o 350 6 IS 2190 1.69E-04 2.00E-02 9.44E-03 
Potassium 8.04E+02 200 1.0E-06 1.0 350 6 1 5  2190 1.0JE-02 NA ND 
Selenium 2.69E-01 200 1.0E-06 1 . 0  350 6 15 2190 3.44E-06 S.OOE-03 6.86E -04 
Sliver 1.09E+00 200 t.0E-06 1.0 350 6 IS 2190 1.39E-0S 5.00E-03 2.79E-03 
Sodium 1 .44E+02 200 1 .0E-06 1.0 350 6 15 2190 1 .84E-03 NA ND 
Thallium 2.87E-01 200 1.0E-06 1.0 350 6 1 5  2190 3.67E-06 8.00E-04 4.58E-03 
Vanadium 1.4BE+01 200 t.oE-06 1.0 350 6 15 2190 1.69E-04 7.00E-03 2.70E -02 

Zinc 4.4BE+01 200 1.0E-06 1.0 350 8 15 2190 5.73E-04 3.00E-01 1 .91E-03 

NA/ND - Not available/ �ot determine .. TOTAL HAZARD 5.70 E - 0 I  



DERMAL CONTACT WITH CHEMICALS IN SOIL -;- HYPOTHETICAL FUTURE C�ILD RESIDENTIAL RISK - 95'11, UCL 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) IC\1-'2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YTI) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I RISK 
Aluminum 6.39E+03 I.OE-06 2010 1.00 0.001 350 6 15 25550 7 04E-05 NA ND 
Antimony B.55E+OO 1.0E-06 2010 1 .00 0.001 350 6 15 25550 7.21E-08 NA ND 
Alsenic 5.76E+OO 1.0E-08 2010 1.00 0.001 350 6 15 25550 6.34E-08 1 .89E+OO 1 20E-07 
Barium 4.B5E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 5.12E -07 NA ND 
Beryllium 1.28E+OO 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.41E-08 4.30E � 01 6. 05E -07 
Cadmium 7.58E-01 1.0E-06 2010 1.00 0.001 350 8 1 5  25550 8.35E-09 NA NO 
Calcium 2.94E+05 1 .0E-06 2010 1.00 0.001 350 8 15 25550 3.24E-03 NA NO 
Chromium 1.56E+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.72E-07 NA ND 
Cobalt 5.77E+OO 1.0E-06 2010 1.00 0.001 350 6 15 25550 6.36E-08 NA ND 
Copper 1 .0BE+02 I.OE-OB 2010 1 .00 0.001 350 6 1 5  25550 1.19E-08 NA ND 
Cyanide (total) 2.39E+OO I.OE-06 2010 1.00 0.001 350 6 15 25550 2.63E-OB NA ND 
Iron 1 .09E+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.20E-04 NA NO 
Lead l.45E+01 1 .0E-06 2010 1.00 0.001 350 11 15 25550 l.60E-07 NA NO 
Magnesium 4.41E+04 I.OE-OIi 2010 1.00 0.001 350 6 15 25550 4.B6E-04 NA ND 
�anganese 4.4BE+02 1.0E-06 2010 1.00 0.001 350 6 15 25550 4.91E-08 NA ND 
Mereury 1.0BE-01 I.OE-06 2010 1.00 0.001 350 8 15 25550 1 . 1 7E-09 NA NO 
Nickel 1.4BE+01 1.0E-08 2010 1.00 0.001 350 6 15 25550 1 .63E-07 NA NO 
Potassium 8.04E+02 1.0E-06 2010 1.00 0.001 350 8 15 25550 8.85E-08 NA NO 
Selenium 2.89E-01  I.OE-06 2010 1 .00 0.001 350 8 15 25550 2.96E-09 NA NO 
Silver 1.09E+OO 1.0E-08 2010 1.00 0.001 350 8 1 5  25550 1.20E-08 NA NO 
Sodium 1.44E+02 1.0E-08 2010 1.00 0.001 350 8 1 5  25550 1.59E-08 NA NO 
Thallium 2.87E-01 1.0E-06 2010 1.00 0.001 350 8 15 25550 3.16E-09 NA ND 
Vanadium 1.4BE+01 1.0E-06 2010 1.00 0.001 350 8 15 25550 1.83E-07 NA NO 
Zinc 4.48E+01 I.OE-OB 2010 1.00 0.001 350 8 , 15 25550 4.94E-07 NA ND 

TOTAL RISK 7.25E-07 

NA/NO - Not available / Not determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL fUTURE C�ILD RESIDENTIAL HAZARD - 95% UCL 

cs CF SA Af ABS Ef ED BW AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) !CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) !MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 6.39E+03 1.0E-06 2010 1. 00 0.001 350 6 15 2190 8.22E-04 NA ND 

Antimony e.55E+oo 1.0E-06 2010 1.00 0.001 350 8 15 2190 8.42E-07 2.40E-04 3.51E-03 

Arsenic 5.76E+00 1.0E-06 2010 1.00 0.001 350 6 15 2190 7.40E-07 2.85E -04 2.60E -03 

Barium 4.65E+01 1.0E-06 2010 1 .00 0.001 350 6 15 2190 5.97E-06 3.50E -o3 1 .71E-o3 
Beryllium 1 .28E+00 1 .0E-06 2010 1.00 0.001 350 6 1 5  2190 1 .64E -07 5.00E-04 3.28E -04 
Cadmium 7.SBE-01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 9.74E-08 NA ND 
Calcium 2.94E+o5 1.0E-06 2010 1.00 0.001 350 8 15 2190 3.78E-02 NA ND 
Chromium 1.56E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.01E-08 1. ooe-02 2.0IE -04 
Cobalt 5.77E+00 1.0E-08 2010 1 .00 0.001 350 8 15 2190 7.42E-07 NA ND 

Copper 1 .oee+o2 1 .0E-08 • 2010 1.00 0.001 350 8 1 5  2190 1 .39E -05 NA ND 

Cyanide (total) 2.39E+00 1.0E-06 2010 1 .00 0.001 350 6 15 2190 3.07E-07 1 .◄0E -02 2.19E-05 

Iron 1 .09E +04 1.0E-06 2010 1.00 0.001 350 8 15 2190 1.40E-03 NA ND 

Lead 1.45E+01 1.0E-08 2010 1 .00 0.001 350 6 15 2190 t.87E-08 NA ND 

Magnesium 4.41E+04 1 .0E-06 2010 1.00 0.001 350 8 15 2190 5.67E-03 NA ND 

Manganese 4.46E+02 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 5.73E-05 5.60E -03 l. 02E ··02 

Mercury 1.06E-01 1.0E-08 2010 1.00 0.001 350 8 15 2190 1.36E-08 4.50E-05 3.03E-04 

Nickel 1.48E+01 1.0E-06 2010 '\ 1.00 0.001 350 8 15 2190 1.90E-08 2.00E-03 9.49E-04 
Potassium 8.04E+02 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 1.03E-04 NA ND 
Selenium 2.69E-01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 3.46E-0B 4.85E-03 7. 13E-oa 
Silver 1.09E+00 1.0E-06 2010 1.00 0.001 350 8 15 2190 1.40E-07 5.00E-04 2.B0E-04 
Sodium 1.44E+02 1.0E-06 2010 1.00 0.001 350 8 15 2190 1.85E-05 NA ND 
Thallium 2.87E-0I 1.0E-06 2010 1.00 0.001 350 6 15 2190 3.68E-08 8.00E-05 4.B0E-04 
Vanadium 1.48E+01 1.0E-08 2010 1.00 0.001 350 6 15 2190 1 .90E-08 7.00E-05 2.72E-02 
Zinc 4.48E+01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 5.76E-08 9.00E-02 8.40E-05 

NAJND - Nol available / Nol determine� TOTAL !IAZNID 4.78E -02 



INHALATION OF FUGITIV"' OUSTS FROM SOIL - HYf'OTHET!CAL FUTURE C�l!-0 RESIDENTIAL SHORT TERM RISK - 95� UCL 

CA IA ET Ef "o BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HRJ (HR/DAY) (DAY/YR! (YR) (KG) (DAYS) (MG/KG/DA YI (MG/KG/DAY)-1 ntSK 
Aluminum 4.50E-05 0.83 24 350 6 15 25550 4.92E-06 NA NO 
Antimony 4.BIE-08 0.83 24 350 6 15 25550 5.04E-09 NA NO 
Arsenic 4.00E-08 0.83 24 350 8 15 25550 4.43E-09 5.00E t01 2.21E-07 
Barium 3.27E-07 0.83 24 350 6 15 25550 3 57E-08NA NO 
Beryllium 9.01E-09 0.83 24 350 6 15 25550 9.83E - 1 o 6.40E+OO 8.26E-09 
Cadmium 5.34E-09 0.83 24 350 6 15 25550 5.63E-10 6.toE+oo 3.55E -09 
Calcium 2.07E-03 0.83 24 350 6 15 25550 2.26E-04 NA NO 
Chromium 1 . 10E-07 0,83 24 350 6 15 25550 1.20E-08 4.20E +O I 5.04E-07 
Cobatt 4.07E-o8 0.83 24 350 6 15 25550 4.44E-09 NA NO 
Copper 7.62E-07 0.83 24 350 6 15 25550 6.32E-08 NA ND 
Cynnide (total) 1 .68E-08 0.83 24 350 6 15 25550 1.84E-09 NA ND 
Iron 7.69E -05 0.83 24 350 6 15 25550 8.39E-06 NA ND 
Lead l.02E-07 0.83 24 350 6 15 25550 1 . 12E-08NA ND 
Magnesium 3.IIE-04 0.83 24 350 6 15 25550 3.39E-05 NA NO 
Mnnganese 3.14E-06 0.83 24 350 6 15 25550 3.43E-07 NA ND 
Mercury 7.47E-10 0.83 24 350 6 15 25550 8.16E-1 1 NA ND 
Nickel 1.04E-07 0.83 24 350 6 15 25550 1.14E-08 8.40E-01 9.54E-o9 
Po1asslum 5.66E-06 0.83 24 350 6 15 25550 6.18E-07 NA NO 
Selenium 1.90E-09 0.83 24 350 6 15 25550 2.07E - I O NA ND 
Sliver 7.67E-09 0.83 24 ' 350 6 15 25550 8.38E-10NA ND 
Sodium 1.02E-06 0.83 24 350 6 HI 25550 1 . 1 1E-07 NA NO 
Thallium 2.02E-09 0.83 24 350 6 15  25550 2.20E- 1 0  NA ND 
Vanadium 1.04E-07 0.83 24 350 6 15 25550 1.14E-08 NA ND 
Zinc 3.16E-07 0.83 24 350 8 15 25550 3.45E-08 NA ND 

TOTAL RISK 7.47E-07 



t, 
INHALATION OF fUGITIVE DUSTS FROM SOIL - �YPOTHETICAL FUTURE ADULT RESIDENTIAL SHORT TERM HAZARD - 95'1(. UCL 

CA IR ET !=f ED ew AT INTAKE RID 
ANALYTE !MG/M3) JM3/HR) (HR/DAY) (DAY/YR� (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.50E-05 0.83 24 350 B 1 5  2190 5.74E -05 NA ND 
Antimony 4.81E-08 0.83 24 350 B 1 5  2190 5.88E-08 NA ND 
Arsenic 4.06E-08 0.83 24 350 6 1 5  2190 5.17E-08 NA ND 
Barium 3.27E-07 0.83 24 350 B 1 5  2190 4.17E-07 1.00E-03 4.17E -04 
Beryllium 9.01E-09 0.83 24 350 B 15 2190 1.15E-08 NA NO 
Cadmium 5.34E-09 0.83 24 350 6 1 5  2190 B.80E-09 NA ND 
Calcium 2.07E-03 083 24 350 8 1 5  2190 2.64E-03 NA ND 
Chromium 1.10E-07 0.83 24 350 B 15 2190 1.40E-07 NA ND 
Cobalt 4.07E-08 0.83 24 350 8 15 2190 5.18E-0B NA ND 
Copper 7.62E-o7 0.83 24 350 8 15 2190 9.71E-07 NA ND 
Cyanide. (total) 1.88E-08 0.83 24 350 8 1 5  2190 2.14E-08 NA ND 
Iron 7.69E-05 0.83 24 350 8 15 2190 9.79E-05 NA NO 
Lead 1 .02E-07 0.113.- 24 350 6 1 5  2190 1.30E-07 NA NO 
Magnesium 3.11E-04 0.83 24 350 B 1 5  2190 3.96E-04 NA ND 
Manganese 3.14E-08 0.83 24 350 6 15 2190 4.00E-08 1.00E-04 4.00E-02 
Mercury 7.47E- 1 0  0.83 24 350 8 15 2190 9.52E-10 8.B0E-05 1.11E-05 
Nickel 1.04E-07 0.83 24 350 8 1 5  2190 1.32E-07 NA ND 
Potassium 5.BBE-06 0.83 24 350 6 15 2190 7.21E-08 NA NO 
Selenium 1.90E-09 0.83 24 350 8 1 5  2190 2.41E-09 NA ND 
Sliver 7.67E-09 0.83 24 350 8 15 2190 9.77E-09 NA ND 
Sodium 1 .02E-0B 0.83 24 350 6 15 2190 129E-0BNA NO 
Thallium 2.02E-09 0.83 24 350 8 15 2190 2.57E-09 NA ND 
Vanadium 1.04E-07 0.83 24 350 B 1 5  2190 1 .33E-07 NA NO 
Zinc 3.18E-07 0.83 24 350 6 15 2190 4.02E-o7 NA NO 

NA/NO - Not available{ Not determine� TOTAL HAZARD 4.04E-02 



INGESTION OF CHEMICALS IN SOIL - HYrOT!iET!CAL FUTURE ADlA. T RESIDENTIAL RISK - SITE MAXl�UM 

cs IR CF fl EF ED ew AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 1.82E+04 100 I.OE-06 1.0 350 30 70 25550 I 07E-02 NA ND 
Antimony 1.24E+01 100 I.0E-06 1.0 350 30 70 25550 7.28E-O!I NA ND 
Arsenic s.soE+oo 100 I.0E-06 1.0 350 30 70 25550 5.58E-0B l.80E+00 1.00E-05 
Barium 1 . 15E+02 100 1.0E-06 1.0 350 30 70 25550 6.75E-05 NA NO 
Beryllium 1.60E+00 100 1 .0E -oe 1.0 350 30 70 25550 9 39E -07 4.30E I 00 4.04E - 06 
Cadmium 1.32E+01 100 I .OE-OB 1.0 350 30 70 25550 7.75E-08 NA NO 
Calcium 1.83E+05 100 1.0E-06 1.0 350 30 70 25550 9.57E-02 NA ND 
Chromium 1.94E+01 100 1.oe-oe 1.0 350 30 70 25550 1.14E-05 NA ND 
Cobalt 1.12E+01 100 1.0E-06 1.0 350 30 70 25550 6.SBE-08 NA ND 
Copper l.97E+03 100 I.OE-06 1 .0 350 30 70 25550 1 .16E-03NA ND 
Cyanide (total) 2. 16E+01 100 I OE-06 1.0 350 30 70 25550 l.27E-05 NA ND 
Iron 2.30E+04 100 · 1.0E-06 1.0 350 30 70 25550 1.35E-02 NA ND 
Lead 5.29E+01 100 I OE-06 1 .0 350 30 70 25550 3.1 I E-05NA ND 
Magnesium 5.99E+04 100 I .OE-06 1.0 350 30 70 25550 3.52E -02 NA ND 
Manganese 1.00E+03 100 I .0E-06 1.0 350 30 70 25550 5.87E-04 NA ND 
Mercury 2.30E+00 100 1.0E-06 1.0 350 30 70 25550 1.35E-08 NA ND 
Nickel 3.83E+01 100 1.0E-06 1.0 350 30 70 25550 2.25E-05 NA ND 
Potassium 1.47E+03 100 I .OE-OB 1.0 350 30 70 25550 8.83E-04 NA ND 
Selenium 4.40E-01 100 1 .oE-06 ' 1.0 350 30 70 25550 2.58E-07 NA ND 
Sliver 1.80E+O0 100 1.0E-06 1.0 350 30 70 25550 1 .06E-0II NA ND 
Sodium 2.81E+02 100 1.oe-011 1.0 350 30 70 25550 1.115E-04 NA ND 
Thallium 4.20E-01 100 1.oE-011 1.0 350 30 70 25550 2.47E-07 NA NO 
Vanadlu-n 3.38E+01 100 1.0E-06 1.0 350 30 70 25550 1 .98E-0� NA ND 
Zinc: 11.lOE+OI 100 t.OE-06 t.O 350 30 70 25550 5.34E-05 NA ND 

NA/ND - Nol •vall•ble/ Nol determined TOTAL RISK t .4 IE -05 



e " 
INGESTION OF CHEMICALS IN SOIL - .,YPOTHEf!CAL FUTURE ADULT AESl�ENTIAL �AZARD - SITE MAXIMUM 

cs IR CF fl EF ED BW AT INTAKE RfD 
ANAL YTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZAflD 

Aluminum 1 .82E+04 100 t.0E-06 1.0 350 30 70 10950 2.49E-02 1.ooE+oo 2.49E-02 

Antimony 1.24E +01 100 1.0E-08 1 .0 350 30 70 10950 1.70E-05 4.00E-04 4.25E -02 
Arsenic 9.50E+00 too 1.0E-08 1.0 350 30 70 10950 1 .30E-05 3.00E-04 4.34E-02 

Barium 1.15E+02 100 t .0E-08 1 .0 350 30 70 10950 1.58E-04 7.00E-02 2.25E -03 

Beryllium 1.60E+00 100 1.0E-06 1 .0 350 30 70 10950 2. 19E-06 5.00E-03 4.38E-04 

Cadmium 1.32E+01 100 1 .oE -os 1 . 0  350 30 70 10950 l .81E-05 5.00E-04 3 62E-02 

Calcium 1.63E+05 100 I.0E-06 1.0 350 30 70 10950 2 23E-01 NA ND 

Chromium 1.94E+01 100 1.0E-06 1.0 350 30 70 10950 2.66E -05 5.00E -03 5.32E-03 

Cobalt 1.12E+01 100 I.OE-OB 1.0 350 30 70 10950 l.53E-05 NA ND 
Copper 1 .97E +03 100 1 .0E-06 1.0 350 30 70 10950 2.70E-03 4.00E -02 6.75E-02 
Cyanide (total) 2.16E♦01 100 1.oE-06 1.0 350 30 70 10950 2.96E-05 2.00E -02 1 .4BE-03 

Iron 2.30E+04 100 I.0E-08 1.0 350 30 70 10950 3.15E-02 NA ND 

Lead 5.29E +01 100 1.0E-06 1.0 350 30 70 10950 7.25E-05 NA ND 

Magnesium 5.99E+04 100 1.0E-06 1.0 350 30 70 10950 8.21E-02 NA NO 

Manganese t .OOE+03 100 1.0E-06 1.0 350 30 70 10950 1 .37E-03 1.40E-01 9.7BE -03 

Mercury 2.30E♦00 100 I.0E-06 1.0 350 30 70 10950 3.15E-06 3 OOE -04 1 .05E-02 

Nickel 3.83E+01 100 1.0E-08 1 .0 350 30 70 10950 5.25E-05 2.00E-02 2 62E -03 

Potassium 1.47E+03 100 1.0E-06 1.0 350 30 70 10950 2.0IE-03 NA ND 

Selenium 4.40E-01 100 1.0E-06 1.0 350 30 70 10950 6.03E-07 5.00E-03 1 2IE-D4 

Sliver 1.eoe+oo 100 I.0E-06 1.0 350 30 70 10950 2.47E-06 5.00E -03 4 93E-o4 

Sodium 2.81E+02 100 t.0E-08 1.0 350 30 70 10950 3.85E-04 NA ND 

Thallium 4.20E-01 100 t.0E-06 1.0 350 30 70 10950 5.75E-07 8.00E -05 7. 19E - 03 

Vanadium 3.38E+0I 100 t.oE-06 1.0 350 30 70 10950 4.63E-05 7.00E-03 6.81E-o3 

Zinc 9.10E+01 100 t.0E-08 1.0 350 30 70 10950 1.25E-04 3.00E-01 4. 16E-04 

NA/ND - Not available/ Not determined TOTAL HAZARD 2.82E- O I  



DERMAL CONTACT WITH CHEMICALS I� SOIL - !WrOTt-tE"'flCAL fUTURE ADUL"f ft!:SIDEN�IAL RISK - SITE MAXIMUM 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KG) (KG/MG) fCM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YA) . (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - t RISK 
Alumlnum 1.82E+04 t .OE-08 5800 1. 00  0.001 350 30 70 25550 6.20E-04 NA ND 
Antimony l.24E +01 I.OE-08 5800 1.00 0.001 350 30 70 25550 4.22E-07 NA ND 
Arsenic 9.50E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.23E-07 1.89E + O O  6 . I IE-07 
Barium 1.15E+02 I OE-06 5800 1 .00 0.001 350 30 70 25550 3.92E-08 NA ND 
Beryllium 1.60E+oo 1.0E-08 5800 1.00 0.001 350 30 70 25550 5.45E-08 4.30E t0I  2 34E-06 
Cadmium 1 .32E +o 1 1.0E-08 5800 1.00 0.001 350 30 70 25550 4.49E-07 NA ND 
Calcium 1.63E+05 t.OE-06 5800 1.00 0.001 350 30 70 25550 5.55E-03 NA ND, 
Chromium 1.94E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 6.61E-07 NA NO 
Cobalt 1 .12E+01 1.0E-06 5800 1 .00 0.001 350 30 70 25550 3.81E-07 NA ND 
Copper 1. 97E+03 I.OE-06 5800 1.00 0.001 350 30 70 25550 6.71E-05 NA ND 
Cyanide (total) 2.16E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.35E-07 NA ND 
Iron 2.30E+04 1.oE-08 5800 1.00 0.001 350 30 70 25550 7.63E-04 NA ND 
lead 5.29E+01 1 .oe-oe 5800 1.00 0.001 350 30 70 25550 1.80E-06 NA NO 
Magnesium 5.99E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.04E-03 NA NO 
Manganese 1 .00E +03 1 .0E-06 5800 1.00 0.001 350 30 70 25550 3.4IE-o5 NA ND 
Mercury 2.30E+OO 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.83E-08 NA NO 
Nickel 3.83E+OI 1 .oe-oe 5800 1.00 0.001 350 30 70 25550 1.30E-08 NA ND 
Potassium 1.47E+03 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.0IE-05 NA NO 
Selenium 4.40E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1 .SOE-08 NA ND 
Sliver 1.80E+oo 1 .0E-06 5800 1.00 0.001 350 30 70 25550 6.13E-08 NA ND 
Sodium 2.8IE+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 9.57E-08 NA ND 
Thallium 4.20E-01 1.0E-06 5800 1.00 0.001 350 30 70 25550 1.43E-08 NA ND 
Vanadium 3.38E+OI 1.0E-06 5800 1.00 0.00I 350 30 70 25550 ).15E-06 NA NO 
Zinc 9. IOE+OI 1.0E-06 5800 1.00 0.001 350 30 70 25550 3. IOE-08 NA ND 

NA/ND - Not available / Nol determine� TOTAL RISK 2.85E-08 



DERMAL CONTACT WITtt CHEMICALS IN SOIL - 11YrOTHETICAL FUTURE A!JU.T �ESIDEN!IAL ttAZAAD - SITE MAXIMUM 

cs Cf SA AF ABS EF ED ew AT INTAKE AfD 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/l<G/DAY) HAZARD 
Aluminum 1.82E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .45E - 03 2.00E - 0 1  7.23E-03 
Antimony 1.24E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 9.85E- 07 2.40E-o4 4 . 1 1E-03 
Arsenic 9.50E+OO I.OE-06 5800 1 .00 0.001 350 30 70 10950 7.55E-07 2.85E -04 2.65E -03 
Barium 1 .15E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 9. 14E-06 3.50E-03 2.61E-03 
Beryllium 1.60E+0O 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.27E-07 5.00E-04 2.54E-04 

· Cadmium 1.32E+01 1.0E-08 5800 1.00 0.001 350 30 70 10950 1 .05E -06 3.50E-05 3.00E -02 
Calcium 1.63E+o5 1.0E-06 5800 1 .00 0.001 350 30 70 10950 1.30E-02 NA ND 
Chromium 1 .94E+01 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.54E-06 2.50E-03 6. 17E-04 
Cobalt 1.12E+OI 1.0E-06 5800 1.00 0.001 350 30 70 10950 8 90E-07 NA ND 
Copper 1.97E+03 1.0E-06 5800 1.00 0.001 350 30 70 10950 1.57E-04 3.96E -02 3.95E-03 
Cyanide (total) 2. 1ae+o1 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .72E -oe 1.40E -02 1 .23E -04 
Iron 2.30E+04 1.0E-06 5800 1.00 0.001 350 30 70 10950 l .83E-03 NA ND 
Lead 5.29E+01 I.OE-06 5800 1.00 0.001 350 30 70 10950 4.20E-08 NA ND 
Magnesium 5.99E+04 1.oE-oa 5800 1.00 0.001 350 30 70 10950 4.76E-03 NA ND 
Manganese 1 .00E+03 I.OE-06 5800 1.00 0.001 350 30 70 10950 7.95E-05 5.60E -03 1 .42E-02 
Mercury 2.3oE+oo I.OE-06 5800 1.00 0.001 350 30 70 10950 1.83E-07 4.50E -05 4.06E-03 
Nickel 3.83E +01 I.0E-06 5800 1.00 0.001 350 30 70 10950 3.04E-06 2.00E -03 1.52E-03 
Potassium 1.47E+D3 1.0E-06 5800 1 .00 0.001 350 30 70 10950 1 .17E-04 NA ND 
Selenium 4.40E-D1 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.SOE-08 4.85E -03 7.21E-06 
Sliver 1 .80E+0O 1.0E-06 5800 1.00 0.001 350 30 70 10950 1 .43E-07 5.00E -04 2.86E-04 
Sodium 2.81E+02 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.23E-05 NA ND 
Thalllum 4.20E-01 1.0E-06 5800 1.00 0.001 350 30 70 10950 3.34E-08 8.00E-06 4. 17E-03 
Vanadium 3.38Et01 1.0E-06 5800 1.00 0.001 350 30 70 10950 2.69E-08 7.00E -05 3.8◄E-02 
Zinc 9.10E+0 I 1.0E-06 5800 1.00 0.001 350 30 70 10950 7.23E-06 9.00E - 02 8.03E - 05 

NA/ND - �o1 available / Not de1ermlned TOTAL IIAZAAO 1.14E-OI 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE ADlA.T RESIDENTIAL LONG TERM RISK - SITE MAXI MU� 

CA IA ET f:F ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HA) (Kl/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - t RISK 
Aluminum 1.28E-04 0.83 24 350 30 70 25550 1.50E-05 NA NO 
Antimony 8.74E-08 0.83 24 350 30 70 25550 t.02E-08 NA NO 
Arsenic 8.69E-08 0.83 24 350 30 70 25550 7.83E-09 5.00E + O t 3 9tE-07 
81111\Jm 8.10E-07 0.83 24 350 30 70 25550 9.47E-08 NA NO 
Beryllum t. t3E-08 0.83 24 350 30 70 25550 t .32E-09 8.40E+OO 1.ttE-08 
Cadmium 9.30E-08 0.83 24 350 30 70 25550 1.09E-08 8.fOE+OO 6.83E-08 
Calcium f .15E-03 0.83 24 350 30 70 25550 1.34E-04 NA NO 
Chromium 1.37E-07 0.83 24 350 30 70 25550 1.60E-08 4.20E+O I 6.71E-o7 
Cobalt 7.89E-08 0.83 24 350 30 70 25550 9.23E-09 NA NO 
Copper t.39E-05 0.83 24 350 30 70 25550 1.62E-08 NA ND 
Cyanide (total) 1.52E-o7 0.63 24 , 350 30 70 25550 1.78E-08 NA NO 
Iron f.82E-04 0.8� 24 350 30 70 25550 f.89E-05 NA ND 
lead 3.73E-07 0.83 24 350 30 70 25550 4.36E-08 NA ND 
Magnesium 4.22f-04 0.83 24 350 30 70 25550 4 94E-05 NA ND 
Manganese 7.05E-06 0.83 24 350 30 70 25550 8.24E-07 NA ND 
Mercury 1.82f-08 0.83 24 350 30 70 25550 f.89E-09 NA NO 
Nickel 2.70E-07 0.83 24 350 30 70 25550 3.16E-08 8.40E -O I 2.85E-08 
Polaulum 1.04E-05 0.83 24 350 30 70 25550 1 .2fE-08 NA ND 
Selenium 3. IOE-09 0.83 24 350 30 70 25550 3.83E-10 NA ND 
SIii/er 1.27E-08 0.83 24 350 30 70 25550 1.48E-09 NA NO 
Sodium 1.98E-06 0.83 24 350 30 70 25550 2.32E-07 NA ND 
Thallium 2.DeE-09 0.63 24 350 30 70 25550 3.46E-10 NA ND 
Vanadium 2.38E-07 0.83 24 350 30 70 25550 2.76E-08 NA NO 
Zinc 8.41E-07 0.83 24 350 30 70 25550 7.50E-08 NA NO 

NA/ND - Not available/ �ot determined TOTAL RISK 1 . HE-08 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL FUTURE AOU.T RESIDENTIAL LONG TERM HAZARD - SITE MA)UMUM 

CA IA ET EF ED ew AT INTAKE RID 

ANAL YTE (MG/M3) (M3/HR) (1-tR/OAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum l .28E -04 0.83 24 350 30 70 10950 3.50E-05 NA ND 
Antimony 8 74E -08 0.83 24 350 30 70 10950 2.JBE -08 NA NO 
Arsenic 8 89E-08 0.83 24 350 30 70 10950 1.83E-08 NA NO 
Barium 8. lOE -07 0.83 24 350 30 70 10950 2 21E-07 1 OOE-04 2 21E -03 
Beryllium l . 13E-08 0.83 2-4 350 30 70 10950 3 OBE-09 NA ND 
Cadmium 9.30E-OII 0.83 24 350 30 70 10950 2.54E-08 NA ND 
Calcium 1. 15E-03 0.83 24 350 30 70 10950 3. 13E-04 NA ND 
Chromium 1.37E-07 0.83 24 350 30 70 10950 3.73E-08 NA NO 
Cobalt 7.89E-o6 083 24 350 30 70 10950 2.15E-08 NA NO 
Copper 1.39E-05 0.83 24 350 30 70 10950 3.79E -06 NA ND 
Cyanide (1olal) 1 .52E-07 0.83 24 350 30 70 10950 -4.1 5E -08 NA ND 
Iron l .62E-04 0,83 24 350 30 70 10950 -4 -42E-05 NA ND 
Lead 3.73E-07 0.83 24 350 30 70 10950 I.02E-07 NA ND 
Magnesium 4.22E-04 0.83 24 350 30 70 10950 l . 1 5E-04 NA NO 
Manganese 7.0SE -06 0.113 24 350 30 70 10950 1 .92E-08 1 .00E-04 1 92E-02 

Mercury 1 .62E -08 083 24 350 30 70 10950 4.42E-09 8.60E-05 5 14E-o5 
Nickel 2.70E-07 0.83 24 350 30 70 10950 7 36E-08 NA ND 

Potaulum 1.04E-05 0.83 24 350 30 70 10950 2 83E-06 NA ND 
Selenium 3.10E-09 0.83 24 350 30 70 10950 ll.46E- 10 NA ND 
Sliver t.27E-08 0.83 24 350 30 70 10950 3.46E-09 NA NO 
Sodium l .98E-o8 0.83 24 350 30 70 10950 5.40E-07 NA ND 
Thallium 2.96E-oo 0.83 24 350 30 70 10950 8.07E-I0NA ND 
Vanadium 2.38E-07 0.83 24 350 30 70 10950 8.S0E-08 NA ND 
Zinc 6.41E-07 0.83 24 350 30 70 10950 1.75E-07NA ND 

NA/NO - Not available/ Not determined TOTAL HAZARD 2. ISE-02 



INGESTION OF CHEMICALS IN SOil - tiYPOTHETICAI.. FUTURE C�IILO RESIDENTIAL RISK - SITE MAXI M':JM 

cs IA CF fl EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) -1 RISK 

Aluminum 1 82E+04 200 1.0E-06 1.0 350 6 15 25550 1 .99E -02 NA ND 
Antimony 1.24E +01 200 1.0E-06 1.0 350 6 15 25550 1 .36E-05 NA ND 
Arsenic: 9.SOE+OO 200 1.0E-06 1.0 350 8 15 25550 1.04E-05 1.80E+OO 1 .87E-05 
B01lum 1.15E+02 200 1.0E-oe 1.0 350 6 15 25550 1.26E-O◄ NA ND 
Berytllum 1.GOE♦OO 200 1.0E-06 1.0 350 6 15 25550 1.75E-06 4.30E+OO 7.54E-06 
Cadmium l.32E+OI 200 I.OE-06 1.0 350 8 15 25550 1 .45E-05 NA NO 
Calcium 1.63E+05 200 1.0E-06 1.0 350 6 15 25550 l.79E-01 NA ND 
Chromium 1.9◄E+01 200 1.0E-06 1.0 350 11 15 25550 2.13E-05 NA ND 
Cobalt 1.I2E+01 200 I.OE-06 1 .0 350 6 15 25550 1 .23E-05 NA NO 
Copper 1.97E+03 200 1.0E-06 1.0 350 6 15 25550 2. IGE-03 NA ND 
Cyanide (tolal) 2.16E+01 200 1 .0E-06 1.0 350 II 15 25550 2.37E-05 NA ND 
Iron 2.30E+04 200 1.0E-06 1.0 350 6 15 25550 2.52E-02 NA ND 
lead 5.29E+OI 200 1 .0E-06 1.0 350 6 15 25550 5.80E-05 NA ND 
Magnesium 5.99E+04 200 I.OE-06 1.0 350 6 15 25550 6.56E-02 NA ND 
Manganese I .OOE+03 200 1.0E-06 1.0 350 8 15 25550 1 .  10E-03 NA ND 
Mercury 2.3oE+OO 200 I.OE-06 1.0 350 6 15 25550 2.52E-06 NA ND 
Nickel 3.83E +OI  200 1.0E-08 1.0 350 8 15 25550 4.20E-05 NA ND 
Potanlum 1.47E+03 200 I.OE-06 1.0 350 8 15 25550 1.81E-03 NA ND 
Selenium ◄.◄OE-01 200 1.0E-06 1.0 350 8 15 25550 4.82E-07 NA NO 
Sliver 1.60E+OO 200 1.0E-08 · 1.0 350 8 15 25550 1 97E-08 NA ND 
Sodium 2.81E+02 200 1. 0E-08 1.0 350 8 15 25550 3.08E-04 NA NO 
Thallium 4.20E-01 200 I .OE-08 1.0 350 11 15 25550 4.80E -07 NA ND 
Vanadium 3.311E +OI 200 1.0E-06 1.0 350 6 15 25550 3.70E-05 NA ND 
Zinc 9.10E+01 200 1.0E-06 1.0 350 8 15 25550 9.97E-05 NA ND 

NA/NO - Nol available/ Not determined TOTAL RISK 2.83E-o5 



e 
INGESTION OF CHEMICALS IN SOIL - HYPOT�ETICAL fUTURE CHILD RESIDE�TIAL �AZARD - SITE MAXIMUM 

cs IA CF ' ff EF ED ew AT INTAKE RID 
ANAI..YfE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.82Et04 200 1.0E-06 1.0 350 6 1S 2190 2.JJE-01 NA NO 
Antimony 1 .24E+01 200 1.0E-06 1.0 350 6 15 2190 1 .59E -04 4.00E-04 3.96E-01 
Arsenic 9.50Et00 200 1.0E-06 1.0 350 6 15 2190 1.21E-04 3.00E-04 4.0SE -01 
Barium l.15E+02 200 1 .0E-06 1.0 350 6 15 2190 1 .47E-03 7.00E-02 2.IOE-02 
Beryllium 1.60E+OO 200 1 .0E-06 1.0 350 6 15 2190 2.0SE-05 5.00E-03 4.09E-03 
Cadmium 1.32Et01 200 1.0E-06 1.0 350 6 15 2190 1 .69E-04 NA ND 
Calcium 1.63E+05 200 1.0E-06 1.0 350 6 15 2190 2.0BEtOO NA NO 
Chromium 1.94E+01 200 1.0E-06 1.0 350 6 15 2190 2.4BE -04 2.00E-02 1 .24E-02 
Cobalt 1.12E+01 200 1.0E-06 1.0 350 6 15 2190 1.43E-04 NA ND 
Copper 1.97Et03 200 1.0E-06 1.0 350 6 15 2190 2.52E -02 NA NO 
Cyanide (total) 2.16E+01 200 1.0E-oe 1.0 350 6 15 2190 2.76E-04 2.ooE -02 1.38E-02 
Iron 2.30E+04 200 1.0E-06 1 .0 350 6 15 2190 2.94E-01 NA ND 
lead 5.29E+01 200 1.0E-06 1.0 350 6 15 2190 6.76E-04 NA ND 
M"gnesium 5.99E +04 200 1.0E- - 06 1 .0 350 6 1 5  2190 7.66E -01 NA ND 
Manganese 1.00Et03 200 1. 0E-06 1.0 350 6 15 2190 1.28E-02 1 .40E-01 9. 13E -02 
Mercury 2.30E+oo 200 1.0E-06 1 .0  350 6 15 2190 2.94E-05 3.00E-04 9.00E-02 
Nickel 3.83E+01 200 1 .0E-06 1.0 350 6 15 2190 4.90E-04 2.ooe-02 2.45E-02 
Potassium 1.47E+03 200 · 1.0E-08 1.0 350 8 15 2190 1.BBE-02 NA ND 
Selenium 4.40E -01 200 1.0E-06 1.0 350 6 15 2190 5.63E-08 5.00E-03 1. 13E - OJ 
Sliver 1.BOE+oo 200 1.0E-06 1.0 350 8 15 2190 2.30E-05 5.00E-03 4.60E-03 
Sodium 2.81Et02 200 1.0E-06 1 .0 350 8 15 2190 3.59E-03 NA ND 
ThaAium 4.20E-01 200 1.0E-06 1.0 350 8 15 2190 5.37E-06 8.00E-04 6.71E -03 
Vanadium 3.38E+01 200 1.0E-08 1.D 350 8 15 2190 4.32E-04 7.00E-03 6. 17E-02 
Zinc 9.10Et01 200 1.0E-06 1.0 350 6 15 2190 1.16E-03 3.00E-01 3 88E-03 

NA/NO - Not avallable/ Not determined TOTAL IIAZARD L14E-i oo 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL RISK - SITE MAXIMUM 

cs Cf SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum l.82E+04 1.0E-08 2010 1.00 0.001 350 6 15 25550 2 OOE-04 NA ND 
Antimony 1.24E+OI 1.0E-08 2010 1.00 0.001 350 8 15 25550 1.37E-07 NA ND 
Arsenic 9.50E+OO 1.0E-08 2010 1 .00 0.001 350 8 15 25550 t.05E-07 1 ,89E-t oo 1 .98E-07 
Barium t. 15E+O� 1.DE-08 2010 1.00 0.001 350 6 15 25550 1.27E-08 NA ND 
Beryllium 1.eoe+oo I.OE-08 2010 1.00 0.001 350 8 15 25550 1.76E-oll 4.JOE-t 01 7.5BE-Q7 
Cadmium 1.32E+01 1.0E-08 2010 1.00 0.001 350 6 I S  25550 l,45E-07 NA ND 
Calcium l.83E+05 1.0E-08 2010 1.00 0.001 350 6 15 25550 l .80E-03 NA ND 
Chromium l.94E+01 1.0E-06 2010 1.00 0.001 350 8 15 25550 2.14E-07 NA ND 
Cobalt 1.12E+OI I.OE-08 2010 1.00 0.001 350 8 1 5  25550 1 .23E-07 NA NO 
Copper l.97E♦03 1 .0E-08 2010 1.00 0.001 350 6 1 5  25550 2.17E-05 NA NO 
Cyanide (total) 2.16E+01 1.0E-06 2010 1.00 0.001 350 8 1 5  25550 2.38E-07 NA ND 
Iron 2.30E+04 1.0E-06 2010 1.00 0.001 350 8 1 5  25550 2 53E-04 NA NO 
LHd 5.29E+01 1 .0E-06 2010 1 00 0.001 350 8 1 5  25550 5.83E-07 NA NO 
Magnesium 5 .99E+04 1 .0E-06 2010 1.00 0.001 350 8 15 25550 8.BOE-04 NA NO 
Manganese · 1.00E+03 1 .0E-06 2010 1 .00 0.001 350 8 15 25550 1. IOE-05 NA ND 
Mercury 2.JOE+OO 1.0E-08 2010 1.00 0.001 350 6 1 5  25550 2.53E-08 NA NO 
Nickel 3.83E+01 I.OE-06 2010 1.00 0.001 350 8 15 25550 4.22E-07 NA NO 
Potassium t.47E+03 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.62E-05 NA ND 
Selenlum 4.40E-Ot 1.0E-08 2010 1.00 0.001 350 6 1 5  25550 4.85E-09 NA ND 
Sliver 1.80E+OO 1.0E-08 2010 1.00 0.001 350 8 1 5  25550 l.98E-08 NA NO 
Sodium 2.81E+02 1.0E-06 2010 1.00 0.001 350 8 15 25550 3.091:-08 NA NO 
Thdium 4.20E-01 t.OE-06 2010 1 . 00  0.001 350 6 1 5  25550 4.83E-09 NA NO 
Vanadium 3.38E+01 1.0E-06 2010 1,00 0.001 350 6 15 25550 3.72E-07 NA NO 
Zinc 9.IOE+01 ,.oe-oe 2010 1 .00 0.001 350 8 1 5  25550 1 .00E-08 NA ND 

TOTAl. RISK 9.55E-07 

�A/ND - Nol available / Nol d■lermln•� 



DERMAL CONTACT WITH CHEMICALS I� SOIL - HYrOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - SITE MAXIMUM 

cs Cf SA AF ABS EF ED BW AT INTAKE RID 
ANALYTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZl\llD 
Aluminum 1.82E+04 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.34E-03 NA ND 
Anlimony l.24E+0I I.0E-06 2010 1.00 0.001 350 6 15 2190 1.59E-06 2.40E-04 6.64E-03 
Arsenic 9.50E+00 I.0E-06 2010 1.00 0.001 350 6 15 2190 1 .22E-06 2.85E-04 4.28E -03 
Barium 1.15E+02 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 l.48E-05 3 SOE -OJ 4 22E-0J 
Beryllium 1.soe+oo 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.0GE-07 5. 00E-04 4. l lE-04 
Cadmium l.32E+0I 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.70E-06 NA ND 
Calcium l.63E+05 I.0E-06 2010 1.00 0.001 350 8 1 5  2190 2.09E-02 NA ND 
Chromium l.94E+OI 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 2.49E-08 1. 00E-02 2.49E -04 
Cobalt 1.12E+01 1 .0E-06 2010 1.00 0.001 350 6 15 2190 l .44E-06 NA ND 
Copper 1 .97E +03 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.53E-04 NA ND 
Cyanide (lolal) 2.16E+0I 1.0E-08 2010 1.00 0.001 350 6 15 2190 2.78E-06 l .40E-02 1.98E -04 
Iron 2.30E+04 1.0E-06 2010 1 .00 0.001 350 6 1 5  2190 2.96E-03 NA ND 
Lead 5.29E +01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 6.B0E-06 NA ND 
Magnesium 5.99E+04 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 7.70E-03 NA ND 
Manganese 1 .00E-t-03 1.0E-06 2010 1.00 0.001 350 6 15 2190 128E-04 5.eoE-03 2 29E-02 
Mercury 2.30E♦00 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.96E-07 4.50E -05 6.57E-03 
Nickel 3.83E+01 1.0E-06 2010 · 1 .00 0.001 350 6 15 2190 4.92E-06 2.ooe -03 2.46E -03 
Potassium 1.47E+03 1.0E-06 2010 1.00 0.001 350 6 15 2190 1.89E-04 NA ND 
Selenium 4.40E-01 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 5.65E-08 4.BSE -03 1. 17E-os 
Silver l.80E♦00 1.0E-06 2010 1.00 0.001 350 6 15 2190 2.31E-07 5.00E-04 4.63E -04 
Sodium 2.81E+02 1.0E-06 2010 1.00 0.001 350 6 1 5  2190 3.BIE-05 NA ND 
Thallium 4.20E-01 1.0E-06 2010 1.00 0.001 350 6 15 2190 5.40E-08 e.ooE-05 8.75E-04 
Vanadium 3.38E+01 I .0E-06 2010 1 .00 0.001 350 8 1 5  2190 4.34E-oe 7.00E-05 e.2oe -02 
Zinc 9.I0E+01 1.0E-06 2010 1.00 0.001 350 8 15 2190 1 . 17E-o5 9.00E -02 1 .30E-04 

NA/ND - Nol available / Nol determined TOTAL HAZAAD 1 . 1 1 E - 0 1  



INHALATION OF FUGITIVE OUS"'!'S fROM SOIL - tWrOTHETICAL fUTURE CHILp RESIDENTIAL SHOAT TERM RISK - SITE MAXIMUM 

CA lfl ET �f ED BW AT INTAKE CSF 

ANALYTE (MG/M3) (M3/HR! (HR/OAY) (OAY/�) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 

Aluminum 1 .28E-04 0.83 24 350 6 1 5  25550 1 .40E -05 NA ND 

Antimony 8.74E-08 0.83 24 350 6 1 5  25550 9.54E-09 NA ND 

Arsenic 6.69E-08 0.83 24 350 6 15 25550 7.31E-09 5.00E+01 3.65E-07 

Barium 8.l0E-07 0.83 24 350 6 1 5  25550 8.84E-08 ,-iA ND 

Beryllium 1.13E-08 0.83 24 350 6 15 25550 1 .23E-09 8.40E+00 1 .03E-08 

Cadmium 9.30E-08 0.83 24 350 6 1 5  25550 1 .02E-08 a.1oe+oo 6. 19E-06 

Calcium 1 .15E-03 0.83 24 350 6 1 5  25550 1.25E-04 NA ND 

Chromium 1.37E-07 0.83 24 350 6 1 5  25550 1.49E-oe 4.20E+0I 6.27E-07 

Cobatt 7.89E-08 0.83 24 350 8 1 5  25550 8.61E -09 NA ND 

Copper 1.39E-05 0.83 24 350 8 15 25550 1.51E-08 NA ND 

Cyanide (total) J.52E-07 0.83 24 350 6 1 5  25550 1 .66E-08 NA ND 

Iron 1.82E-04 0.83 , 24 350 6 1 5  25550 1.77E-05 NA ND 

Lead ' 3.73E-07 0.83 24 350 6 15 25550 4.07E-08 NA NO 

Magnesium 4.22E-04 0.83 24 350 6 1 5  25550 4.61E-05 NA ND 

Manganese 7.05E-08 0.83 24 350 6 1 5  25550 7.69E-07 NA NO 

Mercury 1.62E-08 0.83 24 350 8 15 25550 1 .77E-09 NA ND 

Nickel 2.70E-07 0.83 24 350 6 1 5  25550 2.95E-08 8.40E-01 2.47E-08 

Polasslum 1.04E-05 0.83 24 350 6 15 25550 1.13E-08 NA ND 

Selenium 3.10E-09 0.83 24 350 8 1 5  25550 3.38E- 1 0  NA ND 

Sliver 1.27E-08 0.83 24 350 6 1 5  25550 1 .38E-09 NA ND 

Sodium 1.98E-06 0.83 24 350 8 15 25550 2.16E -07 NA ND 

Thallium 2.96E-09 0.83 24 350 8 1 5  25550 3.23E - 1 0 NA ND 

Vanadium 2.38E-07 0.83 24 350 6 1 5  25550 2.B0E-08 NA ND 

Zinc 8.41E-07 0.83 24 350 6 1!5 25550 7.00E-08 NA ND 

TOTAL RISK 1.oeE-oe 



INHALATION OF FUGITIVE OUSTS FROM SOIL_ - �YPOTHETICAI.. FUTURE ADULT �ESIDENTIAL SHORT TERM IIAZNID - SITE M"-cXIMUM 

CA IA ET EF ED BW AT INTAKE RfO 
ANALYTE (MG/M3f (M3/HA) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.28E-04 0 83 24 350 8 15 2190 I 83E-04 NA NO 
Antimony 8.74E-08 0.83 24 350 8 15 2190 1. 11E-07 NA ND 
Arsenic 8.89E-08 0.83 24 350 8 15 2190 8.52E-08 NA ND 
Barium 8. lOE-07 0.83 24 350 8 15 2190 1 .03E-08 1.00E-03 1.03E-03 
Beryllium 1.13E-o8 0.83 24 350 8 15 2190 1.44E-08 NA NO 
Cadmium 9.30E-08 0.83 24 350 8 15 2190 1 18E-07 NA ND 
Calcium 1.15E-03 0.83 24 350 8 1 5  2190 1.46E-03 NA NO 
Chromium 1.37E-07 0 83 24 350 8 15 2190 1.74E-07 NA ND 
Cobalt 7.89E-08 0.83 24 350 8 ts 2190 1.00E-07 NA ND 
Copper 1.39E-05 0.83 24 350 8 1 5  2190 1.TTE-05NA ND 
Cyanide (total) 1.52£-07 0.83 24 350 6 1 5  2190 1.94E-07 NA NO 
Iron 1.62E-04 0 83 24 350 6 15 2190 2.06E-04 NA ND 
Lead 3.73E-07 0.83 : 24 350 8 15 2190 4.75E-07 NA ND 
Magnesium 4.22E-04 0.83 24 350 8 15 2190 5.37E-04 NA NO 
Manganese 7.05E-08 0.83 24 350 8 15 2190 8.97E-08 1.00E-04 8.97E-02 
Mercuiy 1.82E-08 0.83 24 350 8 15 2190 2.06E-o8 8.60E-05 2.40E-04 
Nickel 2.70E-07 0 83 24 350 8 15 2190 3.44E-07 NA NO 
Polnsslum 1 .04E -05 083 24 350 8 15 2190 1 .32E-05 NA NO 
Selenium 3.tOE-09 0 83 24 350 8 15 2190 3.95E-09 NA NO 
Sliver 1.27E-08 0.83 24 350 8 15 2190 1.81E-08 NA ND 
Sodium 1.98E-08 0 83 24 350 8 15 2190 2.52E-08 NA NO 
Thalllum 2.98E-09 0.83 24 350 8 15 2190 3 77E-09 NA NO 
Vanadium 2.38E-07 0.83 24 350 8 HI  2190 3.03E-07 NA ND 
Zinc 8.41E-07 0.83 24 350 8 15 2190 8.16E-07 NA ND 

NA/ND - ,.ot available/ Not determined TOTAL HAZARD II. IOE-02 



INGESTION OF CHEMICALS IN SOIL - t-tYrOTHETICAL FUTURE ADIA.T RESID!=NTIAL �ISK - AVERAGE C?NCENTRATION 

cs IR CF fJ EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNIT LESS) (DAY/YR) (YRI (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I I\ISK 
Aluminum 3.99E+03 50 1 0E-� 1.0 350 9 70 25550 3.52E-04 NA ND 
Antimony 2.60E+00 50 1.0E-06 1.0 350 9 70 25550 2.29E-07 NA ND 
Arsenic 2.41E+00 50 1.0E-06 �-0 350 9 70 25550 2.12E-07 1 .eoe+oo 3.82E-07 
Barium 1.84E+01 50 1.0E-06 1.0 350 9 70 25550 1 .62E-06 NA ND 
Befyfllum 4.48E-0 1  50 1.0E-06 1.0 350 9 70 25550 3.95E -08 4.30E+OO l .70E-07 
Cadmium 4.28E-OI 50 I .OE-06 1.0 350 9 70 25550 3.77E-08 NA ND 
Calcium 7.32E+04 50 1 .0E-06 t.0 350 9 70 25550 8.45E-03 NA NO 
Chromium 5.08E+OO 50 1.0E-06 1.0 350 9 70 25550 4.47E-07 NA ND 
Cobal1 2.18E+00 50 I.OE-06 1.0 350 9 70 25550 1 .92E-07 NA ND 
Copper t .1 1e+o2 50 1.0E-06 1.0 350 9 70 25550 9.79E -06 NA ND 
Cyanide (total) 1.91E +oo 50 1.0E-06 t.O 350 9 70 25550 1 .68E-07 NA ND 
lfon 7.47E+03 50 CoE-08 1.0 350 9 70 25550 6 58E-04 NA NO 
lead 7.97E+00 50 I .OE-08 1 .0 350 9 70 25550 7.01E-07 NA NO 
Magnesium 2.47E+04 50 I.OE-06 1.0 350 9 70 25550 2. 18E -03 NA ND 
Mnnganese 2.90E +02 50 I OE-06 1.0 350 9 70 25550 2.56E-05 NA ND 
Mercury 6.89E-02 50 I .OE-06 1.0 350 9 70 25550 6.07E-09 NA NO 
Nickel 8.73E+OO 50 1.0E-08 t.O 350 9 70 25550 7.69E-07 NA ND 
Potassium 3.71E+02 50 1.0E-06 1 .0 350 9 70 25550 3 26E-05 NA ND 
Selenium 1.28E-01 50 I .OE-06 1.0 350 g 70 25550 l.1 1 E-OIINA ND 
Sliver 4.22E-01 50 I .OE-06 1.0 350 9 70 25550 3.71E-08 NA NO 
Sodium 5.88E+ 0 I  50 1.0E-08 1.0 350 g 70 25550 5.00E-08 NA ND 
Thallium 1.40E-0 I  50 1.0E-06 1 .0 350 9 70 25550 1.23E-OB NA ND 
Vanadium 7.B4E+oo 50 1.0E-06 1.0 350 g 70 25550 690E-07NA NO 
Zinc 3.88E+OI 50 I.OE-06 ro 350 g 70 25550 3.24E-08 NA NO 

NA/NO - Not available/ �ot detetmlned TOTAL RISK 5.52E-07 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADlLf flESIDENTIAL HAZARD - AVERAGE CONCENJRATION 

cs IA CF A EF ED BW AT INTAKE RID 

ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) IIAZARD 
Alumlnum 3.99Et03 50 1.0E-06 1.0 350 9 70 3285 2 74E-03 , ooe+oo 2.7◄E-03 
Antimony 2.60E +OO 50 I.OE-06 1.0 350 9 70 3285 1.78E -o6 ◄ OOE-04 4.46E-03 
Arsenic 2.41E♦OO 50 1 .0E-06 1 .0 350 9 70 3285 1 .65E -06 3.00E-04 5.51E-03 
Barium 1.84E +01 50 I.OE-08 1.0 350 9 70 3285 l .26E-05 7.00E-02 1.80E-04 
BeryUium 4.48E-0t 50 1.0E-06 1,0 350 9 70 3285 3.07E -07 5 OOE-03 8.14E-05 
Cadmium 4.28E-0 1  50 1.0E-06 1.0 350 9 70 3285 2.93E- 07 5. 00E-04 5.87E-04 
Calcium 7.32E ♦04 50 I.OE-06 1.0 350 9 70 3285 5.02E-02 NA NO 
Chromium 5.08Et00 50 1 .0E-06 1.0 350 9 70 3285 3.48E-o6 5 OOE-03 8.96E-04 
Cobalt 2 18E+OO 50 1.0E-06 1.0 350 9 10 3285 I .SOE-06 NA ND 
Copper l .11E+02 50 1.0E-08 1.0 350 9 70 3285 7 62E-05 4 OOE-02 1 90E OJ 
Cyanide (lotaQ l.91 E+oo 50 1 .0E-06 1.0 350 9 10 3285 1.3IE-06 200E-02 6 53E-05 
Iron 7.47E+03 50 t.OE-06 1.0 350 9 70 3285 5.I1E-03 NA NO 
Lead 7.97E +oo 50 1.0E-08 1 ,0 350 9 70 3285 5.46E-08 NA NO 
M11gnesium 2.47E +04 50 1.0E-06 1.0 350 9 70 3285 1.69E- 02 NA ND 
M11ng11nes11 2.90Et02 50 1.0E-06 1.0 350 9 70 3285 t,99E-04 1 .40E -O I I 42E-03 
Mercury 8.89E-02 50 1 .0E-08 1.0 350 9 70 3285 4. 721:-08 3 OOE-04 1 .57E-o4 
Nickel 8.73E♦OO 50 1.0E-06 1.0 350 9 70 3285 5.98E-06 2.00E-02 2.99E- 04 
Pol11sslum 3.71E♦02 50 t.OE-06 1 .0  350 9 70 3285 2.54E-04 NA NO 
Selenium 1.26E-o1 50 1.0E-06 1.0 350 9 70 3285 8 61E-08 5 00E-03 1 72E 05 
Sllve, 4.22E-01 50 1.0E-06 1.0 350 9 70 3285 2.89E-07 5 OOE-03 5 78E-05 
Sodium 5 68E+01 50 1.0E-06 1.0 350 9 70 3285 3.89E- 05 N A  ND 
Thallium 1.◄0E-01 50 1.oe-oe 1.0 350 9 70 3285 9 60E-08 8 OOE-05 1 20E-03 
Vanadium 7.84E+OO 50 1.0E-06 1.0 350 9 70 3285 5.37E -06 7 .00E-03 7 67E -·04 
Zinc 3.68E+OI 50 1.0E-06 1.0 350 9 70 3285 2 52E-05 300E-OI 8 ◄OE-05 

NA/NO - Not avallable/ Hot determined TOTAL HAZARD 2.02E-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL fUTURE ADULT RESIDENTIAL RISK - SITE AVERAGE CONCENTRATION 

cs Cf SA AF 
ANAI...YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/Cr-,21 
Aluminum 3.99E+03 1.0E-06 5000 1.00 
Antimony 2.60E+OO 1.0E-06 5000 1.00 
Arsenic 2.41E+oo 1.0f-06 5000 1.00 
Barium 1.84E+01 1.0E-06 5000 1.00 
Beryllium 4.48E -01 1.0E-06 5000 1.00 
Cadmium 4.28E-01 1.0E-06 5000 1.00 
Calcium 7.32E+d4 t.Of-06 5000 1.00 

Chromium 5.oee+oo 1.0E-06 5000 1.00 
Cobalt 2. 18E+OO 1.0E-06 5000 1.00 
Copper 1.11E+02 1.0E-06 5000 1.00 
Cyanide (lolal) 1.91E+OO 1.0E-06 5000 1.00 
Iron 7.47E+03 1.0E-06 5000 1.00 
Lead 7.97E+OO 1. 0E-06 5000 1.00 
Magnesium 2.47Et04 1.0f-06 5000 1.00 
Manganese 2.90E♦02 1 .0E -06 5000 1.00 
Mercury 6.89E-02 1.0E-06 5000 1 .00 
Nickel 8 73E+00 1.oe-oe 5000 1.00 
Potassium 371E-+02 1.0E-06 5000 1.00 
Selenium t .26E-01 1.0E-06 5000 ' 1.00 
Sliver 4.22E-01 1.0E-06 5000 1.00 
Sodium 5.68E+OI 1.0E-06 5000 1.00 
Thanturn l.40E-01 1.0E-06 5000 1.00 
Vanadium 7.84E+oo 1.0E-06 5000 1.00 
Zinc 3.88E+01 1.0E-06 5000 1.00 

NA/ND - Nol available / Nol determined 

ABS EF ED 
(UNITLESS) (DAY/YR) (YR) 

0.001 234 9 
0.001 234 9 
0.001 234 9 

0001 234 9 
0.001 234 9 
0.001 234 9 
0.001 234 9 

0.001 234 9 
0.001 234 9 

0.001 234 9 
0.001 234 9 
0.001 234 9 
0,001 234 9 

0.001 234 9 

0.001 234 9 
0.001 234 9 
0.001 234 9 

0 001 234 9 
0.001 234 9 
0.001 234 9 
0.001 234 9 
0001 234 9 
0.001 234 9 
0.001 234 9 

BW AT 
(KG) (OAYSJ 

70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
10 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 
70 25550 

INTAKE CSF 
(MG/KG/DAY) (MG/KG/DAY) - I 

2.35E -05 NA 
1.53E-08 NA 
1.42E-08 
1 .09E -07 NA 
2.64E-09 
2.52E-09 NA 
4.31E -04 NA 
2.99E -08 NA 
1.29E-08 NA 
6.55E-o7 NA 
t. I2E-08 NA 
4.40E-05 NA 
4 69E-08 NA 
I 45E-04 NA 
1 .71E-08 NA 
4.06E -1 0 NA 
5.14E-08 NA 
2. teE-06 NA 
7.40E- 1 0  NA 
2.48E -09 NA 
3.35E-07 NA 
8.25E -1 0  NA 
4.61E-08 NA 
2. 17E-07 NA 

1.89E tOO 

4.30E � 0 1  

TOTAL RISK 

RISK 
ND 
ND 

2 68E-08 
NO 

l . 1 3E-07 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
ND 

1.40 E-0 7  



0 nr,1Al CONTACT WITH CIIEMICALS !N SOil - HYPOTHETICAL FUTmE ADUl: .l£SIDENTIAL HAZ.AnO - SITE AVEllAGE CONCENfllATION 

cs CF SA Af ABS EF 
ANALYTE (MG/KGt (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS! (DAY/YR) 
Aluminum 3.99E+03 1.0E-06 5000 1. 00 0.001 234 
Antimony 2.60E +00 1.0E-06 5000 1.00 0.001 234 
Arsenic 2.41E+00 1.0E-08 5000 1 .00 0.001 234 
Barium 1.84E+01 1.0E-06 5000 1.00 0.001 23◄ 
Beryllium 4.48E-01 1.0E-06 5000 1. 00 0.001 234 
Cadmium 4.28E-01 1.0E-08 5000 1.00 0.001 234 
Calcium 7.32E+04 1.0E-06 5000 1.00 0.001 234 
Chromium 5.o8E+oo 1.oe-oe 5000 1.00 0.001 23◄ 
Cobalt 2. 1ee+oo 1.0E-08 5000 1 00 0.001 234 
Copper 1.11E+02 1.0E-06 5000 1.00 0.001 234 
Cyanide (total) l.9IE+0O 1.0E-08 5000 1.00 0.001 234 
Iron 7.47E+03 1.0E-06 ._5000 1.00 0.001 234 
lead 7.97E +oo 1.0E-06 5000 1.00 0.001 234 
Magnesium 2.47E+04 1.0E-08 5000 1.00 0.001 234 
Manganese 2 90E+02 1.oE-06 5000 1.00 0.001 234 
Mercury 6.89E-02 1.0E-06 5000 1.00 0.001 234 
Nickel 8.73E+00 I.0E-08 5000 1.00 0.001 234 
Potassium 3.71E+02 1.0E-08 5000 1.00 0.001 234 
Selenium 1 .26E-01 1.0E-06 5000 1.00 0.001 234 
Silver ◄.22E -01 1.0E-08 5000 1.00 0.001 23◄ 
Sodium 5.6BE+01 1. 0E-08 5000 1 00 0.001 234 
ThaRlum 1.40E-01 1.0E-06 5000 1.00 0.001 234 
Vanadium 7.8◄E+00 1.0E-CMI 5000 1.00 0.001 234 
Zinc 3.68E+01 1.0E-08 5000 1.00 0.001 234 

NA/ND - Nol available / Nol determined 

ED BW AT 
(YA) (KG) (DAYS) 

9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 
9 70 3285 

INTAKE AID 
(MG/KG/DAY) (MG/KG/DAY) 

1 .83E-04 2 00E-01 
1 . 19E-07 2 40E-04 
1 . t0E-07 2 65E-04 
B.45E-07 3.S0E- 03 
2 05E-08 5 00E -04 
1 .96E -08 3 50E-05 
3.35E-03 NA 
2.33E-07 2 SOE-03 
1 .00E-07 NA 
5.09E-06 3 96E-02 
8.73E-08 1.40E-02 
3.42E-0◄ NA 
3.85E-07 NA 
1 .I3E-03 NA 
1.33E-05 5 e<JE-03 
3. I6E-09 4 50E-05 
4.00E -07 2 00E -03 
1.70E-05 NA 
5.76E-09 4 85E-03 
1.93E-08 5.00E-04 
2.B0E-06 NA 
8.◄2E-09 8 00E - 08 
3.59E-07 7 OOE-05 
1.69E-08 900E-02 

HAZARD 
9. 15E -04 
4 97E-04 
3.87E-04 
2. 41E-o4 
4. 10E - 05 
5.60E-04 

ND 
9.31E-05 

ND 
1 29E-04 
6.24E-06 

ND 
ND 
NO 

2 37E-03 
7.0IE-05 
2.00E -04 

ND 
1 . 19E -06 
3.8BE-o5 

ND 
8.02E-0◄ 
5. 13E-03 
1.87E-05 

TOfAL IIAZAAD 1.15E-02 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYPOTHETICAL fUTURE ADlA.T RESIDENTIAL LONG TERM RISK - SITE AVERAGE CONCENTRATION 

CA IR ET EF ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR) (HR/DAY) (DAY/�) ('m) (K�) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Alumlnum 2.8tE-05 0.83 24 23◄ 9 70 25550 6.60E-07 NA ND 
Antimony 1.83E-08 0.83 24 234 9 70 25550 4.30E- t o NA ND 
Arsenic 1.70E -08 0.83 24 234 9 70 25550 3.98E- I O  5.00E+Ot 1 .99E-oe 
Barium 1.JOE-07 0.83 24 234 9 70 25550 3.0SE -09 NA ND 
Beryllum 3.18E-09 0.83 24 234 9 70 25550 7.40E-t 1 6.40E+OO 6.22E-10 
Cadmium 3.02E-09 0.83 24 234 9 70 25550 7.06E-1 I 8.toe+oo 4.32E-10 
Calcium 5.16E-04 0.83 24 234 9 70 25550 l.21E-05NA ND 
Ch1omlum 3.58E-08 0.83 24 234 9 70 25550 8.40E- 10 4.20E+01 3.53E-08 
Cobalt 1.54E-08 0.83 24 234 9 70 25550 3.81E- 10 NA NO 
Copp., 7.84E-07 0.83 24 234 9 70 25550 1.64E-08 NA ND 
Cyanide (lotal) 1.34E-08 0.83 24 234 9 70 25550 3.15E-10 NA ND 
Iron 5.26E-05 0.83 2◄ 234 9 70 25550 l.23E-06 NA ND 

Lead 5.61E-08 0.83 2◄ 234 9 70 25550 l.32E-09 NA ND 
Magnesium 1.74E-04 0.83 24 234 9 70 25550 4.08E-06 NA ND 
Manganese 2.05E-08 0.83 2◄ 234 9 70 25550 ◄.80E-08 NA ND 
Me,cu,y ◄.eeE-10 0.83 24 234 9 70 25550 1 14E-11 NA ND 
Nickel 8.15E-08 0.83 24 23◄ 9 70 25550 1.44E-09 8.◄0E-01 1.21E-oe 
Potassium 2.81E-08 0.83 24 23◄ 9 70 25550 8.13E-08 NA ND 
Selenium 8.86E-10 0.83 24 234 9 70 25550 2.oee - 1 1  NA ND 
SHver 2.97E-OO 0.83 2◄ ' 23◄ 0 70 25550 8.97E- 1  I NA ND 
Sodium 4.00E-07 0.83 24 234 9 70 25550 0.39E-09 NA ND 
Thallum 9.87E- 1 0 0.83 24 234 9 70 25550 2.32E - 1 1  NA ND 
Vanadium 5.52E-08 0.83 24 234 9 70 25550 1 .JOE-09 NA ND 
Zinc 2.59E-07 0.83 24 23◄ 9 70 25550 8.0BE-09 NA ND 

�A/ND - Nol available/ �ot dete1mlned TOTAL RISK 5.75E-08 



,OATION OF FUGITIVE DUSTS FROM SOIL - HYPOHIETICAL fUTURE ADUL�ESIDENTIAL LONG TERM HAZARD - SITE AVERAGE CONCENTRATION 
. 

CA IR ET Ef ED BW AT INTAKE RID 
ANALYTE jMG/M3) (M3/HR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 2.81E-05 0.83 24 234 9 70 3285 5. 13E-06 NA ND 
Antimony 1.83E-08 0.83 24 234 9 70 3285 3.35E -09 NA ND 
Arsenic 1 . 70E-08 0.83 24 234 9 70 3285 3.10E-09NA ND 
Barium 1 .30E-07 0.83 24 234 9 70 3285 2.37E-08 1.00E-04 2.37E-04 
Beryllium 3.16E-09 0.83 24 234 9 70 3285 5.76E- I O NA ND 
Cadmium 3.02E-09 0.83 24 234 9 70 3285 5.51E- 1 0  NA ND 
Calcium 5. 16E-04 0.83 24 234 9 70 3285 9 41E-o5 NA ND 
Chromium 3.58E-08 0.83 24 234 9 70 3285 6.53E-09 NA ND 
Cobalt 1.54E-08 0.83 24 234 9 70 3285 2.81E-09 NA ND 
Copper 7.84E-07 0.83 24 234 9 70 3285 1 .43E-07 NA ND 
Cyanide (total) 1.34E-08 0.83 24 234 9 70 3285 2.45E-09 NA NO 
Iron 5.26E-o5 0.83 24 234 9 70 3285 9.80E-08 NA NO 
Lead 5.81E-08 O.B3 24 234 9 70 3285 1.02E-08 NA ND 
Magnesium 1.74E-04 O.B3 24 234 9 70 3285 3.17E-OS NA ND 
Manganese 2.05E-06 0.83 24 234 9 70 3285 3.73E-07 1 .00E -04 3.73E-03 
Mercu,y 4.86E-io 0.83 24 234 9 70 3285 8.86E - 1 1  8.80E-05 1.03E-08 
Nickel 8.ISE -08 0.83 24 234 9 70 3285 1.12E -08 NA NO 
Potassium 2.81E-08 0.83 24 234 9 70 32B5 4.78E-07 NA ND 
Selenium 8.88E-10 0,83 24 234 9 70 3285 1.82E-10 NA ND 
Silver 2.97E-09 0.83 24 234 9 70 3285 5.42E- 1 0  NA ND 
Sodium 4.00E-07 O.B3 24 234 9 70 32B5 7.30E-08 NA ND 
Thallium 9.87E-10 0.83 24 234 9 70 32B5 1.80E - 1 0 NA ND 
Vanadium 5.52E-OB 0.83 24 234 9 70 32B5 1.0IE-0B NA ND 
Zinc 2.SDE-07 O.B3 24 234 9 70 3285 4.73E-08 NA ND 

NA/ND - Not available/ Not determined TOT� HAZARD 3.97E-03 



INGESTION OF CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD ftESIDEf"TIAL �ISK - AVERAGE CONCENTRATION 

cs IR CF Fl EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAYf (KG/MG) (UN!TLESS) (DAY/�) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I RISK 
Aluminum 3.99E+03 100 1 .0E-06 1.0 350 6 15 25550 2. 19E-03 NA ND 
Antimony 2.60E +OO 100 1.0E-06 1.0 350 II I S  25550 1.43E-06 NA ND 
Arsenic 2.41E+OO 100 1.0E-06 1.0 350 6 15 25550 1.32E-06 1.80Et oo 2.38E-08 
Barium J.84E+0t 100 1.0E-06 1.0 350 8 15 25550 1.01E-05 NA ND 
Bl!ryNium 4.48E-01 100 1.0E-06 1 .0  350 6 1 5  25550 2.46E-07 4.30Et00 l .06E-08 
Cadmium 4.28E-01 100 1.0E-06 1.0 350 6 15 25550 2.35E-07 NA NO 
Calcium 7.32E+04 100 1 .0E-06 1.0 350 8 15 25550 4.0IE-02 NA NO 
Chromium 5.08E+OO 100 1.0E-06 1.0 350 II 15 25550 2.78E-06 NA ND 
Cobalt 2. t8E+OO 100 1.0E-06 1.0 350 6 15 25550 t.20E-06 NA ND 
Copper 1.1 1E+02 100 1.0E-06 1 .0 350 6 15 25550 6.09E-05 NA ND 
Cyanide (total) 1 .91E+OO 100 1.0E-08 1.0 350 6 15 25550 1 .05E-08 NA ND 
Iron 7.47E+03 100 1.0E-06 1.0 350 8 15 25550 4.09E-03 NA ND 
Lead 7.97Et00 too t. OE-06 1.0 350 6 15 25550 4.36E-06 NA NO 
MagnHium 2 47E +04 too 1.0E-06 1.0 350 II 15 25550 1.35E -02 NA ND 
Manganese 2.90E+02 100 I.OE-06 1.0 350 6 15 25550 1 .59E-04 NA ND 
Mercury 6.89E -02 100 1.0E-06 1.0 350 6 15 25550 3.78E-OII NA ND 
Nickel 8.73E+OO 100 1.0E-06 1.0 350 6 15 25550 4.79E-06 NA ND 
Polasslum 3.71E+02 100 1.0E-06 1.0 350 8 15 25550 2.03E-04 NA ND 
Sell!flium 1.26E-01 100 I.OE-06 I.O 350 " 15 25550 6.69E-08 NA ND 
Sllvef 4 22E-ot 100 1.0E-06 ,.o 350 6 15 25550 2.31E-07 NA ND 
Sodium 5.118E+0 I 100 1.0E-06 1.0 350 6 15 25550 3.IIE-05 NA ND 
Thallium l.40E-Ot 100 t.OE-06 1.0 350 6 15 25550 7.68E-oe NA ND 
Vanadium 7.84E+OO 100 I .OE-06 1.0 350 8 15 25550 4.29E-06 NA ND 
Zinc 3.68E+Ot 100 1.0E-06 1.0 350 8 15 25550 2.02E -05 NA ND 

NA,IND - Nol available/ Nol dete,mlned TOTAL RISK 3.43E -OII 





DERMAL CONTACT WITII CIIEMICALS IN SOIL - HYPO!HETICAL FUTURE CHILO RESIDENTIAL RISK - AVERAGE CONCENTRATION 

cs Cf SA AF ABS EF ED BW AT INTAKE CSF 

ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM21 (UNITLESSt (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 

Alumlnum 399E+03 I .OE-06 1750 1 .00 0.001 234 6 15 25550 2 56E-05 NA NO 

Antimony 2.60E+OO 1.oe-oe 1750 1.00 0.001 234 6 15 25550 1 .67E -OII NA NO 

Arsenic 2.41E+OO 1.0E-08 1750 1.00 0.001 234 6 1 5  25550 1.55E-08 l.89E+OO 2.92E-08 

Barium 1.84E+01 1.0E-08 1750 1.00 0.001 234 6 15 25550 1.18E-07 NA NO 

Beryllium 4.48E-Oi I.OE-06 1750 1.00 0.001 234 6 15 25550 2.87E-09 4 30E+OI l .24E -07 

Cadmium 4.28E-01 1.0E-06 1750 1 .00 0.001 234 6 1 5  25550 2 75E-09 NA NO 

Calcium 7.32E+04 1.0E -06 1750 1.00 0.001 234 6 1 5  25550 4.69£-04 NA ND 

Chromium 5.0BE+OO 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 3.26E -08 NA ND 

Cobalt 2.18E+OO 1.0E-08 1750 1.00 0.001 234 II 1 5  25550 1.40E-08 NA ND 

Copper 1.11E+02 1.0E-08 l7SO 1.00 0.001 234 6 1 5  25550 7.13E-07 NA ND 

Cyanide (lolalJ 1 .9IE+oo 1.0E-06 1750 1.00 0.001 234 8 1 5  25550 1.22E-011 NA ND 

Iron 7.47E+03 1.0E-06 1750 1.00 0.001 234 ti 15 25550 4.79E-05 NA NO 

lead 7.97E+OO 1.0E-08 1750 1 .qo 0.001 234 II 1 5  25550 5.I1E-08 NA ND 

Magnesium 2.47E+04 1.0E-08 1750 1 .00 0,001 234 6 1 5  25550 1.58E -04 NA ND 

Mang-se 2.90E+02 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 I 86E-06 NA NO 

Mercury 8.89E-02 1.0E-06 1750 1.00 0.001 234 11 15 25550 4.42E-1 0 NA ND 

Nickel 8.73E+OO I.0E-08 1750 1.00 0.001 234 6 1 5  25550 5.60E-08 NA ND 

Potassium 3 71E+02 t.OE-06 1750 1.00 0.001 234 8 15 25550 2.36E-08 NA ND 

Selenium 1.26E-01 1 .0E-06 1750 1.00 0.001 234 ti 15 25550 e.oeE - I 0  NA ND 

Sliver 4.22E-O I  1.0E-08 1750 1.00 0.001 234 11 1 5  25550 2.70E-09 NA ND 

Sodium 5.68E+01 1.0E-06 1750 1.00 0.001 234 11 15 25550 3.84E-07 NA NO 

Thallum 1 .40E-01 1.0E-08 1750 1 .00 0.001 234 6 15 25550 8.98E-10 NA ND 

Vanadium 7.84E+OO 1.0E-08 1750 1'.00 0.001 234 B 1 5  25550 5.02E-08 NA ND 

Zinc 3.BBE+OI 1.0E-06 1750 1 .00 0.001 234 8 15 25550 2.38E-07 NA ND 

TOf Al RISK 1.53E-07 

�A/ND - Not available / No? determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE CHILD RESIDENTIAL HAZARD - AVERAGE CONCENrnATION 

cs CF SA AF ABS EF ED BW AT INTAKE AID 
ANAL YTE (MG/KG} (KG/MG} (CM2/EVENT} (MG/CM2l (UNITLESSJ (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY! HAZARD 
Aluminum 3.99E+03 1.0E-06 1750 1.00 0.001 234 6 1 5  2190 2.99E-04 NA NO 
Antimony 2.60E+OO 1.0E-06 1750 1 .00 0.001 234 6 1 5  2190 1.95E-07 2.40E-04 8.11E-04 
Arsenic 2.41E+OO 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.BOE-07 2.85E-04 6.33E -04 
Barium 1.84E+01 l.OE-06 1750 1.00 0.001 234 8 1 5  2190 1.38E-06 3.SOE -03 3.94E-04 
Beryllium 4.48E-0I I.OE-06 1750 1.00 0.001 234 6 1 5  2190 3.35E-08 5.00E-04 6.70E-05 
Cadmium 4.28E-01 1.0E-06 1750 1.00 0.001 234 8 1 5  2190 3.20E-08 NA ND 
Calcium 7.32E+04 1.0E-08 1750 1.00 0.001 234 6 15 2190 5.4BE-03 NA ND 
Chromium 5.0BE+OO 1.0E-08 1750 1.00 0.001 234 8 1 5  • 2190 3.BOE -07 1.00E-02 3.BOE-05 
CobaH 2.18E+OO 1 .0E-06 1750 1.00 0.001 234 6 15 2190 1 .63E-07 NA ND 
Copper 1 . 1 1E+02 1 .0E-06 ··1750 1 .00 0.001 234 8 15 2190 8.32E-06 NA NO 
Cyanide (total) 1 .91E+oo 1.0E-08 1750 1.00 0.001 234 6 1 5  2190 1.43E-07 1.40E-02 1 .02E -05 
Iron 7.47E +03 1.0E-oe 1750 1.00 0.001 234 6 1 5  2190 5.59E-04 NA NO 
lead 7.97E+oo 1.0E-08 1750 1.00 0.001 234 6 15 2190 5.96E-07 NA ND 
Magnesium 2.47E+04 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.85E-03 NA ND 
Manganese 2.90E+02 I .OE-06 1750 1 .00 0.001 234 8 1 5  2190 2. 17E-o5 5.60E-03 3 88E- 03 
Mercury 8.89E-02 I .OE-06 1750 1.00 0.001 234 8 1 5  2190 5. 16E -09 4.50E-05 1 . I SE-04 
Nickel e.73E+oo 1 .0E-06 1750 ' 1 .00 0.001 234 8 1 5  2190 8.53E-o7 2.00E-03 3.27E-04 
Potassium 3.71E+02 1.0E-06 1750 1.00 .0.001 234 8 15 2190 2.77E-05 NA ND 
Selenium t.26E-01 1.0E-08 1750 I.OD 0.001 234 6 15 2190 9.40E-09 4.85E-03 194E -oe 
Sliver 4.22E-01 1.0E-08 1750 1.00 0.001 234 8 1 5  2190 3.t5E-08 5.00E-04 8.31E-o5 
Sodium 5.68E+OI 1.0E-08 1750 1 .00 0.001 234 6 1 5  2190 4.25E-06 NA ND 
Thallium l .40E-01 1.0E-06 1750 1.00 0.001 234 6 15 2190 1.0SE-08 8.00E-05 1.31E-o4 
Vanadium 7.64E+OO I.OE-08 1750 I .OD 0.001 234 6 1 5  2190 5.86E-07 7.00E-05 8 37E-03 
Zinc 3.88E+01 1.0E-oe 1750 1.00 0.001 234 6 15 2190 2.75E-oe 9.00E -02 3.06E- 05 

NA/ND - Not available / Not determined TOTAL HAZARD 1.49E-02 



INHALATION OF FUGITIVE OUSTS FflOM SOIL - HYPOTHE"flCAL FUTURE C�IU� flESIDENT!AL SHORT TEAM RISK - SITE AVERAGE CONCENTRATION 

CA IR ET !=F ED BW AT INTAKE CSF 
ANALYTE (MG/M3I (M3/HA) (I-fl/DAY) JDAY/'1tl ('flt) (KG) (DAYS} (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 2.81E-05 0.83 24 234 6 15 25550 2.05E-06 NA ND 
Antimony 1.83E-08 0.83 24 234 6 15 25550 1.34E-09 NA ND 
Arsenic 1.70E-08 0.83 24 234 6 15 25550 1.24E-09 5.00E +0I 6.20E-08 
Barium 1.30E-07 0.83 24 234 6 15 25550 9.48E-09 NA ND 
Beryllium 3.18E-09 0.83 24 234 6 15 25550 2.30E - 1 0  6.40E+00 1 .94E-09 
Cadmium 3.02E-09 0.83 24 234 6 15 25550 2.20E-10 e.10E+oo 1.34E-09 
Calcium 5.16E-04 0.83 24 234 6 15 25550 3.77E-05 NA ND 
Chromium 3.58E-08 0.83 24 234 8 15 25550 2.61E-09 4.20E�01 1.10E-07 
Cobllft 1.54E-08 0.83 24 234 6 15 25550 1.12E-09 NA ND 
Copper 7.84E-07 0.83 24 234 6 15 25550 5.72E-o8 NA ND 
Cyanide (total) 1.34E-08 0.83 24 234 8 15 25550 9.81E-10 NA ND 
Iron 5.26E-05 0.83 24 234 8 15 25550 3.84E-0B NA ND 
lead · 5.81E-08 0.83 24 234 6 15 25550 4.10E-09 NA ND 
Magnesium 1.74E-04 0.83 24 234 6 15 25550 1.27E-05 NA ND 
Manganese 2.05E-06 0,83 24 234 6 15 25550 1.49E-07 NA ND 
Mercury 4.86E - 1 0  0.83 24 234 8 15 25550 3.54E - I 1  NA ND 
Nickel 8.15E-08 0.83 24 234 6 15 25550 4.49E-09 8.40E-o1 3.77E -09 
Potassium 2.61E-06 0.83 24 234 8 15 25550 1.91E-07 NA ND 
Selenlum 8.86E-10 0.83 24 234 8 15 25550 8.46E - 1 1  NA ND 
Sliver 2.97E- 09 0.83 24 234 8 15 25550 2.17E-10 NA ND 
Sodium 4.00E-07 0.83 24 234 6 15 25550 2.92E-08 NA ND 
Thallium 9.87E-10 0.83 24 234 6 15 25550 7.20E - 1 1  NA ND 
Vanadium 5.52E-08 0.83 24 234 8 15 25550 4.03E-09 NA ND 
Zinc 2.59E-07 0.83 24 234 8 15 25550 1.89E-08 NA ND 

TOTAL RISK 1.79E-07 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYf'O'fHETICAI.. fUTURE CHILD �ESIDENTIAL SHOAT TERM HAZARD - SITE AVERAGE CONCENTRATION 

CA IR ET Ef �D BW AT INTAKE RIO 
ANALYTE (MG/M3! IM3/liR) (tfl/OAY) (DAY/�) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 2.81E-05 0.83 24 234 6 15 2190 2.40E-05 NA ND 
Antimony 1.83E-08 0.83 24 234 6 15 2190 1 .56E-08 NA ND 

Arsenic 1.70E-08 0.83 24 234 8 15 2190 1.45E-08 NA ND 
Barium 1.30E-07 0.83 24 234 6 15 2190 1. 1 1 E-07 I .OOE -03 1 . 1 1E-04 
Beryllium 3. IBE-09 0.83 24 234 6 15 2190 2.69E-09 NA NO 
Cadmium 3.02E-09 0.63 24 234 6 15 2190 2.57E-09 NA ND 
Calcium !U6E-04 0.83 24 234 6 15 2190 4.39E-04 NA ND 
Chromium 3.S8E-08 0,83 24 234 6 15 2190 3.0SE-06 NA ND 
Cobalt 1 .54E-06 0.83 24 234 6 15 2190 1.31E -06 NA ND 
Copper 7.64E-07 0.63 24 234 II 15 2190 6.67E-07 NA ND 
Cyanide (lolal) 1 .34E-08 0.83 24 234 6 15 2190 1. 14E-08 NA ND 
Iron 5.28E-05 0.83 24 234 6 15 2190 4.48E-05 NA ND 
Lead 5.61E-08 0.63 24 234 6 15 2190 4.78E-08 NA ND 
Magnesium l.74E-04 0.83 24 234 6 15 2190 1 .48E-04 NA ND 
Manganese 2.05E-06 0.63 24 234 6 15 2190 1.74E-06 1.00E-04 1.74E-02 
Mercuty 4.86E - 1 0  0,83 24 234 6 15 2190 4.13E-10 8.60E-05 4.81E-06 
Nickel 6.15E-08 0.83 24 234 6 15 2190 5.24E-08 NA ND 
Potassium 2.61E-06 0.83 24 234 6 15 2190 2.22E-06 NA ND 
Selenium 8.66E-10 0.83 24 234 6 15 2190 7.54E-10 NA ND 
Silver 2.97E-09 0.83 24 234 6 15 2190 2.53E-09 NA ND 
Sodium 4.00E-07 0.83 24 234 6 15 2190 3.41E-07 NA ND 
Thallium 9.87E- 10 0.83 24 234 II 15 2190 8.40E- 1 0  NA NO 
Vanadium 5.52E-08 0.83 24 234 II 15 2190 4.70E-08 NA ND 
Zinc 2.59E-07 0.83 24 234 8 15 2190 2.21E-07 NA ND 

NA/NO - Not available/ Not determined TOTAL HAZARD 1.75E-02 



INGESTION OF CHEMICALS IN SOIL - HVPOrHETICAL fUTmE ADlA.T RESIO�NTIAL !\ISK - MAXIMUM �ACKGROUND DATA 

cs IR CF Fl !=f ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAV) (KG/MG) (UNITLESS) (DAV/YRJ (YR) (KG) (DAYS) (MG/KG/DAV) (MG/KG/DAY) - I RISK 
Aluminum 1.52E+04 100 I .OE-Q6 1.0 350 30 70 25550 8 92E-03NA NO 
Arsenic 4.10E+OO 100 1. 0E-08 1.0 350 30 70 25550 2.41E-06 1.BOE+OO ◄.33E -08 
Barium 8.31E+01 100 I.OE-06 1.0 350 30 70 25550 4.88E-05 NA ND 
Beryllium 8.00E-01 100 1.0E-08 1.0 350 30 70 25550 4.05E-07 ◄.30e+OO 1.7◄E-06 
Calcium 6.69E+04 100 1.0E-06 1.0 350 30 70 25550 3 93E-02 NA ND 
Chromium 2.07E+OI 100 1.0E-06 ,.o 350 30 70 25550 l .22E-0 5  NA NO 
Cobalt 5.40E+00 100 1.0E-06 1.0 350 30 70 25550 3. 17E -06 NA ND 
Copper 1 .40E+Of 100 I.OE-oe 1 .0 350 30 70 25550 8.22E -08 NA ND 
Iron 2.01E+04 100 1.0E-oe 1.0 350 30 70 25550 l.18E-02NA ND 
Lead 1.65E+01 100 1.0E-08 , .o 350 30 70 25550 9.69E-06 NA ND 
Magnesium 2.01E+04 100 1 .0E-06 1.0 350 30 70 25550 1 . IBE-02 NA ND 
Manganese 3.50E+02 1 00  'J.OE-08 1 .0 350 30 70 25550 2.05E-O◄ NA NO 
Nickel 1.71E+01 100 1 .0E-08 1.0 350 30 70 25550 1.00E-05 NA ND 
Potassium 1 .12E+03 100 1 .oe-oe 1.0 350 30 70 25550 6.58E-04 NA NO 
Sodium l.17E+02 100 1 .0E-IMI 1.0 350 30 70 25550 8.87E-05 NA ND 
Vanadium 2.78E +01 100 1.0E-08 1.0 350 30 70 25550 1 .63E-05 NA ND 
Zinc 7.73E+01 100 1.0E-08 1.0 350 30 70 25550 ◄.54E-05 NA ND 

NA/ND - Nol avallablef No� determined TOTAL RISK e.01e-oe 



INGESTION OF CHEMICALS IN SOIL - HYPOT�ETICAL FUTURE ADULT fiESlDEr.Al HAZARD - MAXIMUM BACKGROUND DATA 

cs IA CF Fl EF E D  BW AT INTAKE nro 

ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MO/KG/DAY) HAZARD 
Aluminum 1.52E+04 100 1.0E-06 1.0 350 30 70 10950 2.0BE-02 1 OOE+OO 2.08E -02 

Arsenic 4. 10E+00 100 1.0E-06 1.0 350 30 70 10950 5.62E-06 300E-04 1.e1E-02 
Barium 8.31E+OI 100 1.0E-06 1.0 350 30 70 10950 1.14E-04 7.00E-02 1 63E-03 

Be,yNiurn 8.90E-01 100 1.oE-06 1.0 350 30 70 10950 9.45E-07 5.00E-03 l .89E-04 

Calclum 8.89E+04 100 1.0E-06 1.0 350 30 70 10950 9.16E -02 NA ND 

Chromium 2.07E+OI 100 1.0E-08 1.0 350 30 70 10950 2.84E-05 5.ooE-03 5 67E-03 

Cobalt 5.40EtOO 100 1.0E-08 1.0 350 30 70 10950 · 7.40E-06 NA ND 
Copper 1.40E+01 100 1.0E-06 1.0 350 30 70 10950 l.92E-05 4.00E -02 4.79E-04 
Iron 2.01Et04 100 f.OE-06 1.0 350 JO 70 10950 2.75E-02 NA NO 
Lead 1.85E+01 100 1.0E-08 1.0 350 30 70 10950 2.26E-05 NA N D  
Magnesium 2.01E+04 100 1.0E-08 1.0 350 30 70 10950 2.75E-02 NA ND 

Manganese 3.50E+02 100 J.OE-06 1.0 350 30 70 10950 4.79E-o4 1.40E-01 3 42E-03 
Nic�el t.71E+01 100 1.oE-08 1.0 350 30 70 10950 2.34E-05 2.00E-02 1. 17E-03 
Polasslum 1.12E+o3 100, 1.0E-08 1.0 350 30 70 10950 1 53E-03 NA ND 
Sodium l.17E+02 100 1.0E -06 1.0 350 30 70 10950 1.60E-04 NA NO 

Vanadium 2.78E+01 100 1.0E-08 1.0 350 30 70 10950 3.81E-05 7.00E-03 5 44E-03 
Zinc: 7.73E+o1 100 1 .0E-08 1.0 350 30 70 10950 1.06E-04 3.00E -01 3.SJE-04 

NA/NO - Not avallable/ Not determined TOTAL HAZARD 5.79E - 02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (KG/MG) jCM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 1.52E+O� 1.0E-06 5800 1.00 0.001 350 30 70 25550 5.1 8E-o4 NA ND 
Arsenic 4.10E+OO 1.0E-08 5800 1 .00 0.001 350 30 70 25550 1 .40E-07 1 .89E +OO 2.64E-07 
Ba,lum 8.31E+01 1.0E-06 5800 1.00 0.001 350 30 70 25550 2.83E-06 NA NO 
Be1yllium 6.90E-01 1.0E-08 5800 1 .00 0.001 350 30 70 25550 2.35E-08 4.30E+01 1.01E-06 
Cak:lum 6.69E+04 1.0E-06 5800 1.00 0.001 350 30 70 25550 2 28E-03 NA NO 
Chromium 2.07E+OI 1.0E-06 5800 1.00 0.001 350 30 70 25550 7.05E-07 NA NO 
Cobalt 5.◄0E+OO !.OE-06 5800 1.00 0.001 350 30 70 25550 1.84E-07 NA ND 
Copper 1.40E+01 1.0E-08 5800 1.00 0. 001 350 30 70 25550 4.77E-07 NA ND 
Iron 2.01E+04 1.0E-08 5800 1.00 0.001 350 30 70 25550 8.84E-04 NA ND 
lead 1.115E+01 1.0E-08 5800 1.00 0.001 350 30 70 25550 5.62E-o7 NA ND 
Magnesium 2.01E+04 1.0E-06 5800 1 .00 0.001 350 30 70 25550 6.84E-04 NA ND 
Manganese 3.50E+02 1.0E-06 ' 5800 1.00 0.001 350 30 70 25550 1.19E-05 NA ND 
Nk:kel 1.71E +o 1 t.OE-08 5800 1.00 0.001 350 30 70 25550 5.82E-07 NA ND 
Potassium 1.12E+03 1.0E-08 5800 1.00 0.001 350 30 70 25550 3.81E-05 NA ND 
Sodium 1.17E+02 1.0E-06 5800 1.00 0.001 350 30 70 25550 3.98E-08 NA ND 
Vanadium 2.78E♦Ot 1.0E-06 5800 1.00 0.001 350 30 70 25550 9.47E-07 NA ND 
Zinc 7.73E+01 1 .0E-08 5800 1.00 0.001 350 30 70 25550 2.63£-06 NA ND 

NA/ND - Nol avallabl• / Nol determined TOTAL RISK 1 .27E-oe 



DERMAL CONTACT WIT� CtlEMICALS IN SOIL - HYPOTHETICAL FUTURE ADULT RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF 
ANALYTE (MG/KG) (KG/MG) (CM2/EV�NT) (MG/CM2) (UNITLESS) (OAY/Yll) 
Aluminum 1.52£+04 1.0E-06 5800 1.00 0.001 350 
Arsenic 4 .10E+oo 1.0E-06 5800 1.00 0.001 350 
8n1lum 8 31E+OI 1.oe-oe 5800 1.00 0001 350 
Berylium 8 90E-01 1.0E-08 5800 1.00 0.001 350 
Calcium 6.69E+04 1.0E-06 5800 1.00 0.001 350 
Chromium 2.07E +01 1 .0E-06 5800 1.00 0.001 350 
Cobalt 5.4oe+oo I.OE-06 5800 1.00 0.001 350 
Copper l.4oE+01 1.0E-06 5600 f.00 0.001 350 
Iron 2.0IE+04 I.OE-06 5800 1 .00 0.001 350 
lead 1.85E+Ot 1.oe-06 5800 1.00 0.001 350 
Magnesium 2.01E+04 1.0E-08 5800 1.00 0.001 350 
Manganese 3.50E+02 I.OE-06 : 5800 1.00 0.001 350 
Nickel 1 .71E+Ot t.OE-06 5800 1 .00 0.001 350 
Potassium t .1 2E+o3 I .OE-08 5800 1.00 0.001 350 
Sodium t . 17E+02 1.0E-06 5800 1.00 0.001 350 
Vanadium 2.78E+01 t.OE-08 5800 1.00 0.001 350 
Zinc 7.73E+01 t.OE-06 5800 1.00 0.001 350 

NA/ND - Not available I No! determined 

ED Bw AT 
(Yfl) (KG) (DAYS) 

30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 
30 70 10950 

INTAKE RIO 
(MG/KG/DAY) (MG/KG/DAY) 

1.21E-03 
3.26E-07 
8 60E-06 
5.48E-08 
5.32E-03 NA 
1.64E -06 
4.29E-07 NA 
1. 11E -08 
I .Goe-OJ NA 
t.31E-08 NA 
1.60E-03 NA 
2.78E-05 
1.38E-0& 
8.90E-05 NA 

9 30E-06 NA 
2.2IE-08 
8.14E-08 

2.00E-0 I 
2 85E-04 
3 50E-03 
5.00E -04 

2 50E-03 

3.96E -02 

5 60E-03 
2.00E-03 

7.00E-05 
9.00E-02 

1 IAZl\llO 
6 O◄E-03 
1 . 14E-03 
1 89€ - 03 
1 . 10E-04 

NO 
6.58E-04 

NO 
2 81E-05 

NO 

ND 
NO 

4.97E-03 
6.79E-o4 

ND 

ND 
3. 16E -02 
8.82£-05 

TOTAL IIAZAAO 4.11E -02 

. 



INHALATION OF FUGITIVE DUSTS FflOM SOIL - HYPOTHETICAL FUTl�E ADlA.T RESIDENTIAL LONG TERM RISK - MAXIMUM BACKGROUND DATA 

CA IA � Ef ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/I-IR) (��/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY)-1 RISK 
Aluminum 1.07E-04 0.83 24 350 30 70 25550 1.25E-05 NA ND 
Arsenic 2.89E-0B 0.83 24 350 30 70 25550 3.38E-09 5.00E+0I 1 69E-07 
Barium 5.85E-07 0.83 24 350 30 70 25550 6.85E-08 NA ND 
Beryllium 4.86E-09 0.83 24 350 30 70 25550 5.68E-10 8.◄0E+00 4 78E-09 
Calcium 4.71E-04 0.83 24 350 30 70 25550 5.51E-05 NA ND 
Chromium 1.46E-07 0.83 24 350 30 70 25550 1.71E-08 4.20E+0I  7.16E-07 
Cobl\11 3.80E-08 083 24 350 30 70 25550 4.45E-09 NA ND 
Copper 9.86E-08 0.113 24 350 30 70 25550 1.15E-08 NA ND 
Iron 1 .42E-04 0.83 24 350 30 70 25550 1.66E-05 NA ND 
Lead 1.111E-07 0.83 24 350 30 70 25550 1.36E-011 NA ND 
Magnesium 1.42E-04 0.83 24 350 30 70 25550 l.66E-05 NA ND 
Manganese 2.47E-08 0.83 24 350 30 70 25550 2.88E-07 NA ND 
Nickel 1.20E-07 0.83 24 350 30 70 25550 l.◄1E-08 8. ◄0E -01 1.18E -08 
Potassium 7.89E-08 0.83 24 350 30 70 25550 9.23E-07 NA ND 
Sodium 8.24E-07 0.83 24 350 30 70 25550 9.64E-08 NA ND 
Vanadium 1.96E -07 0.83 24 350 30 70 25550 2.29E-08 NA ND 
Zinc 5.45E-07 0.83 24 350 30 70 25550 8.37E-08 NA ND 

NA/NO - Not ■vall■bl•/ Nol determined TOTAi. RISK 9.02E- 07 



INHALATION OF FUGITIVE DUSTS FROM SOIL - HYf'OTHETICAL FUTURf: ADll..T RESIDENTIAL LONG TERM HAZARD - MAXI MUM BACKGROUND DATA 

CA IR J:T EF ED BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/HR) (1-J\/DAY) (DAY/�) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 

Aluminum 1 .07E-04 0.8·3 24 350 30 70 10950 2 92E-05 NA ND 
Arsenic 2.89E-08 0 83 24 350 30 70 10950 7.88E-09 NA ND 
Barium 5.85E-07 0 83 24 350 30 70 10950 l.60E-07 t. OOE-04 1 60E-03 
Beryllium 4.86E- 09 0.83 24 350 30 70 10950 1 .33E-09 NA ND 
Calcium 4.71E-04 0.83 24 350 30 70 10950 1.29E-04 NA ND 
Chromium 1.46E-07 0.83 24 350 30 70 10950 3.98E-08 NA ND 
Cobalt 3.BOE-08 0.83 24 350 30 70 10950 t.04E-08 NA ND 
Copper 9.86E-08 0.83 24 350 30 70 10950 2.69E-08 NA ND 
Iron 1 .42E-04 0.83 24 350 30 70 10950 3.86E-05 NA ND 
Lead 1.18E-07 0.83 24 350 30 70 10950 3.17E-08 NA ND 
Magnesium 1.42E-04 083 24 350 30 70 10950 3 86E-05 NA ND 
Manganese 2.47E-08 0.83 24 350 30 70 10950 8.73E-07 1.00E-04 6 73E-03 
Nickel 1 .20E-07 0.83 24 350 30 70 10950 3.29E-08 NA NO 
Potassium 7.89E-08 0.83 24 350 30 70 10950 2.ISE-08 NA NO 
Sodium 8.24E-07 0.83 24 350 30 70 10950 2.25E-07 NA ND 
Vanadium t.96E-07 0.83 24 350 30 70 10950 5.34E-08 NA ND 
Zinc 5.45E-07 0.83 24 350 30 70 10950 1.49E-07 NA ND 

NA/�D - Not available/ Not delermlned TOTAL HAZARD ll.33E-03 



INGESTION OF CHEMICALS IN SOIL - �YPOTH�!CAL fUTURE CHILD R�SIDENTIAL AISK - MAXIMUM B�CKGAOUND DATA 

cs IR CF fl Ef ED BW AT INTAKE CSF 

ANALYTE (MG/KGI (MG/DAY) (KG/MG) (UN,TLESS) (DAY/YRI (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 1 .52E+04 200 1.0E-06 1.0 350 6 1 5  25550 1 .67E-02 NA ND 
Atsenlc 4.IOE+OO 200 l.OE-06 1.0 350 6 15 25550 4.49E-06 1.80E♦OO 8.09E-06 
Barium 6.31E+01 200 l.OE-06 1.0 350 6 15 25550 9.11E-05NA ND 
Beryllium e.eoe-01 200 1.0E-06 1 .0 350 6 15 25550 7.56E-07 4.30E+00 3.25E-06 
Calcium 8.69E+04 200 1.oe-oe 1.0 350 6 15 25550 7.33E-02 NA ND 

Chromium 2.01e+o1 200 1.l>E-06 1.0 350 6 15 25550 2.27E-05 NA ND 

Cobalt 5.40E♦00 200 1 .0E - 06 1.0 350 8 15 25550 5.92E-06 NA ND 

Copper 1 40E+01 200 I.OE-06 1.0 350 6 15 25550 1.53E-05 NA ND 

Iron 2.01E +04 200 1.0E-06 1.0 350 6 15 25550 2.20E-02NA NO 

Lead 1 .65E+01 200 1.0E-06 ,.o 350 6 15 25550 1.61E-05 NA ND 
Magnesium 2.01E+04 200 1.0E-06 J.O 350 6 15 25550 2.20E-02 NA ND 

Manganese 3.50E+02 200 1:0E- 06  1.0 350 8 15 25550 3.84E-04 NA NO 
Nickel 1 .71E+01 200 1 .0E-06 1.0 350 8 15 25550 1 .87E-05 NA ND 
Polassium 1.12E+03 200 I.OE-06 1.0 350 6 15 25550 1.23E-03 NA NO 
Sodium 1.17E+02 200 1.0E-06 1.0 350 6 15 25550 1.28E-04 NA NO 
Vanadium 2.78E+01 200 1.0E-06 1.0 350 6 1 5  25550 3.0SE-05 NA ND 
Zinc 7.73E+01 200 1.0E-06 1.0 350 6 15 25550 8.47E-05 NA ND 

NA/ND - Not available/ Not determined TOTAL AISK 1 . 13E-o5 



INGESTION OF CHEMICALS fN SOIL - HYPOTHETICAL FUTURE CHILD R�SIDEptTIAL tlAZARD - MAXI MUM BACKGROUND DATA 

cs !R CF Fl EF ED BW AT INTAKE Aft> 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG(DAY) HAZARD 
Aluminum 1.52E +04 200 1.0E-o& 1.0 350 6 15 2190 I .94E-01 NA ND 
Arsenic 4.1oE+oo 200 1.0E-06 1.0 350 6 15 2190 5.24E-05 3.00E-04 l.75E-01 
Barium 8.31E+0I 200 1 .0E-06 1.0 350 6 1 5  2190 1.06E-03 7.ooE-02 1 .52E-02 
Beryllium 6.90E-01 200 1.0E-06 1.0 350 6 15 2190 6 82E-06 5.00E-03 1.76E-03 
Calcium 6.69E+04 200 1.0E-o& 1.0 350 6 15 2190 8.55E-01 NA NO 
Chromium 2 07E+01 200 1.0E-06 1.0 350 6 15 2190 2.&SE-04 2.00E -02 1 32E-02 
Cobalt 5.40E+00 200 I .0E-06 � .o 350 8 15 2190 6.90E-05 NA ND 
Copper t.40E+01 200 1.0E-06 1.0 350 8 15 2190 1 .79E-04 NA ND 
Iron 2.01E+04 200 1.0E-06 1.0 350 8 15 2190 2.57E-0I NA NO 
Lead 1 .85E +01 200 I .0E-06 1.0 350 8 15 2190 2.IIE-04 NA ND 
Magnesium 2.01E+04 200 1.0E-06 1.0 350 8 15 2190 2.57E-0I NA ND 
Manganese 3 50E+02 200 1'.0E-06 1.0 350 8 15 2190 4.47E-03 1.40E-01 3.20E-02 
Nickel l.71E+0I 200 1.0E-06 ,.o 350 8 15 2190 2 19E-04 200E-02 1 09E-02 
Polasslum 1 . l2E+03 200 1.0E-06 1.0 350 6 15 2190 1.43E-02NA ND 
Sodium 1.17E+02 200 1 .0E-06 1.0 350 6 15 2190 1.SOE-03 NA ND 
Vanadium 2.78E+0I 200 I.OE-08 1.0 350 6 15 2190 3.55E-04 7.00E-03 5.0BE-02 
Zinc 7.73E+0 I  200 1.0E-06 1.0 350 8 15 2190 9.88E-04 3.00E-01 3.29E-03 

NA/ND - Not avallabla/ Not determine� TOTAL HAZARD 3.02E-0 1  



DERMAL CONTACT WITH CIIEMICALS IN SOIL -. HYPOTHETICAL F�TURE CHILD AES!DENTIAL RISK - MAXIMUM BACKGROUND DATA 

cs Cf SA AF ABS EF ED BW AT INTAKE CSF 

ANAL'<rE JMG/KG) (KG/MG) JCM2/EVENT) jMG/CM21 jUNIRESS) (DAY/YR) (YR) (KG) · (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 

Aluminum l.52E+04 1.0E-06 2010 1.00 0.001 350 8 15 25550 1.67E-04 NA ND 
Arsenic 4.10E+OO 1.oe-oe 2010 1.00 0.001 350 6 15 25550 4 52E-08 1 .89E♦OO 8.53E-OB 
Barium 8.3IE+01 I.oe-oe 2010 1.00 0,001 350 6 15 25550 9 ISE-07 NA ND 
Berylium 8.90E-01 1.0E-oe 2010 1.00 0.001 350 6 15 25550 7.60E-09 4.30E ♦ O I  3.27E-07 
Calcium 6,69E♦04 1.0E-oe 2010 1.00 0.001 350 6 15 25550 7.37E-04 NA ND 

Chromium 2.07E+01 1.0E-08 2010 1.00 0.001 350 6 15 25550 2.28E -07 NA ND 

Cobalt 5.40E+00 1,0E-08 2010 1.00 0.001 350 6 15 25550 5.95E-08 NA NO 

Copper 1.4oE+01 1 .0E-06 2010 1.00 0.001 350 6 15 25550 I .S4E-07 NA ND 

Iron 2.01E♦04 1.0E-06 2010 1 .00 0.001 350 6 15 25550 2.2IE-04 NA ND 

Lead 1.85E+01 1.0E-OfS 2010 1.00 0.001 350 8 15 25550 U2E-07 NA ND 

Magnesium 2.0IE+04 1.0E-06 2010 1.00 0.001 350 6 15 25550 2.2IE-04 NA ND 

Manganese 3.50E t02 1.0E-06 2010 1.00 0.001 350 6 15 25550 3.85E-06 NA ND 

Nickel 1.7IE+01 1.0E-06 2010 1.00 0.001 350 6 15 25550 1.68E-07 NA ND 

Potassium 1.12£+03 1.0E-06 2010 1.00 0.001 350 8 15 25550 1.23E-05 NA ND 

�odium 1.17E+02 1.oe-06 2010 1.00 0.001 350 6 15 25550 1.29E-06 NA ND 

Vanadium 2.78E+01 1.oe-06 2010 1.00 0.001 350 6 15 25550 3.06E-07 NA ND 

Zinc 7.73E+OI ,.oe-oe 2010 ' 1.00 0.001 350 6 15 25550 8.51E-07 NA ND 

TOTAL RISK 4.12E-07 

NA/ND - Not available / Nol determined 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL FUT�E CHILD RESIDENTIAL HAZARD - MAXIMUM BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RIO 

ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS} (DAY/YR) (YR} (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) IIAZAAD 
Aluminum 1.52E+04 1.0E-06 2010 1.00 0.001 350 6 15 2190 l.95E-03 NA NO 

Arsenic 4. I0E+00 1.0€-06 2010 1.00 0.001 350 6 H I  2190 5.27E-07 2 85E -0◄ 1.85E-03 

Barium e 31E+01 1.0E-06 2010 1 .00 0001 350 8 15 2190 1 .07E-05 3.50E-03 3 05E-03 

Beryllum 8.90£- 01 1.0E-08 2010 1.00 0.001 350 e 15 2190 e.e1e-oe 5 ooE-04 1 .77E -04 

Calcium 8.69E+0◄ I.OE-08 2010 1.00 0.001 350 6 15 2190 8.80E-03 NA ND 

Chromium 2.07E+ 01 1.0E-08 2010 1.00 0001 350 8 1 5  2190 2.88E-06 1 .ooe-02 2 68E-04 

Cobalt 5.◄0E+00 1.0E-06 2010 I 00 0.001 350 6 15 2190 6.94E-07 NA ND 

Copper 1. 40E+01 1.0€-08 2010 1.00 0.001 350 6 1!1 2190 1 .60E-06 NA ND 

Iron 2.01E+04 t .0E-06 2010 1.00 0 001 350 6 1 5  2190 2.58E -03 NA ND 

Lead l.65E +01 1. 0E-06 2010 1. 00  0.001 350 6 15 2190 2.12E-08 NA NO 

Magnesium 2.01E+0◄ 1.0€-06 2010 1.00 0.001 350 6 15 2190 2.58E-03 NA NO 

Manganese 3.50€+02 1.0E-08 2010 1. 00 0 00 1  350 8 1 5  2190 4 50€-05 5.60E-03 8 03E-03 

Nickel 1.71E+OI 1.0€-08 2010 1. 00  0.001 350 8 15 2190 2.20E-OII 2.00E-03 1.I0E-03 

Potassium 1.12E+03 t.OE-06 2010 1 .00 0.001 350 8 15 2190 1.44E-0◄ NA ND 

Sodium 1. 17E t 02 1.0E-00 2010 1.00 0 00 1  350 8 15 2190 1 50E-05 NA ND 

Vanadium 2.78E+01 1.0E-08 2010 1.00 0.001 350 8 15 2190 3.57E-08 7.00E-05 5 I0E-02 

Zinc 7.73E+01 1.oe-oe 2010 ' 1.00 0.001 350 8 1 5  2190 9.93E-08 9.00E-02 1 .10E-0◄ 

NA/ND - Not available / Not determined TOTAL HAZARD 8.58E -0 2  



INHALATION OF FUGITIVE OUSTS f!"OM SOIL - HYPOTHETICAL FUTURE C!""ILO RESIDE"'TIAL SHORT TERM RISK - MAXIMUM BACKGROUND DATA 

CA IA ET Ef ED BW AT INTAKE CSF 

ANAl.YTE jMG/M3t (M3/HR) (tfl/DAY} (OAYJYRt (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG{DAY) - 1 RISK 
Aluminum 1.07E-04 0.83 24 350 a 15 25550 1 .17E-05 NA ND 
A1senlc 2.89E-08 0.83 24 350 8 15 25550 3.15E-o9 5.00E +Ol 1 .58E -07 

Barium 5.85E-07 0.83 24 350 8 15 25550 6.39E-08 NA ND 
Beryllium 4.IMIE-09 0.83 24 350 8 15 25550 5.31E- 1 0  8. 40E-t·OO 4.46E -09 
Calcium 4.71E-04 0.83 24 350 6 1 5  25550 5.14E-05 NA ND 
Chromium 1.46E-07 0,83 24 350 6 15 25550 l.59E-08 4.20E+OI 6.69E-07 

Cobalt 3.80E-OB 0.83 24 350 6 15 25550 4.ISE-09 NA ND 
Copper 9.86E-08 0.83 24 350 6 15 25550 1 .0BE-08 NA ND 
Iron 1.42E-04 0.83 24 350 IS 15 25550 1 .55E-05 NA ND 
lead 1.11SE-07 0.83 24 350 8 15 25550 1 .27E-OB NA ND 
Magnesium 1.42E-04 0.63 24 350 8 1 5  25550 1.55E-05 NA ND 
Manganese 2.47E-06 0.83 24 350 8 15 25550 2.IS9E-07 NA ND 
Nickel 1.20E-07 0.83 . 24 350 a 15 25550 1.31E-08 8.40E-01 1.IOE-08 
Potassium 7.B9E-OB 0.83 24 350 8 15 25550 8.81E-07 NA ND 
Sodium 8.24E-07 0.83 24 350 8 15 25550 9.00E-08 NA NO 

Vanadium UBE-07 0.83 24 350 8 15 25550 2.14E-08 NA ND 
Zinc 5.45E-07 0.83 24 350 a 15 25550 5.94E-08 NA NO 

TOTAL RISK ll.42E-07 



INHALATION OF FUGITIVE OUSTS fROM SOI_L - HYf'OHtETICAI.. fUTURE ADULT flESIDENTIAI.. s11onr TERM HAZARD - MAXIM"'M BACKGROUND DATA 

CA _ IR ET !=-F J:D BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/HA) (1-tl/DA Y) (DAY/YR) (YA) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 1.07E-04 0 83 24 350 8 1 :S  2190 1.38E-04 NA ND 
Arsenic 2.89E-08 0.83 24 350 8 15 2190 3.&BE-08 NA ND 
B1111lum 5.85E-07 0.83 24 350 8 1 :s 2190 7.46E-07 1. 00E-03 7 46E-04 
Beryllium 4.88E-09 0.83 24 350 6 15 2190 8. 19E-09NA NO 
Cnlclum 4.71E-04 0 83 24 350 15 2190 8 OOE-04 NA ND 
Chromium 1 .411E-07 0.83 24 350 15 2190 1 .88E-07 NA ND 
Cob11lt 3,BOE-08 0.83 24 350 1 5  2190 4.84E -08 NA ND 
Coppe, 9.86E -08 0.83 24 • 350 15 2190 1.26E-07 NA ND 
Iron 1.42E-04 0.83 24 350 15 2190 I.BOE-04 NA ND 
lead 1. 18E-07 0.83 24 350 15 2190 l.48E-07 NA ND 
Magnesium 1.42E-04 0,83 24 350 1 5  2190 1 .80E-04 NA ND 
Manganese 2.47E-08 0.83 24 350 15 2190 3.14E-08 1.00E-04 3. I4E-02 
Nickel 1.20E-07 0.83 24 350 15 2190 1.53E-07 NA NO 
Potassium 7.89E-08 0.83 24 350 1 5  2190 1.00E-05 NA ND 
Sodium 8.2◄E-07 0.83 24 350 15 2190 1.0SE-08 NA NO 
Vanadium 1.96E-07 0.83 24 350 15 2190 2.49E -07 NA ND 
Zinc 5.45E �o7 0.83 24 350 1 5  2190 6.93E -07 NA NO 

NA/ND - Not •v•ll•ble/ Not determined TOTAL HAZARD 3.2 1 E-02 



INGESTION OF CHEMICALS IN SOIL - tiYPOTHl:flCAL FUTURE ADULT flESIDENTIAL RISK - AVERAGE tlACKGROUND DATA 

cs IA CF Fl Ef ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY} (KG/MG) (UNITLESS) (DAY/yYl) (YR) (KG) (DAYS) (MG/KG/DAY} (MG/KG/DAY} - 1 RISK 
Aluminum 8.27E+03 50 1.0E-,08 1 .0 350 9 70 25550 5.52E-04 NA ND 
Arsenic 2.87E+OO so 1 .0E-06 1.0 350 9 70 25550 2.52E-07 l.80E+OO 4.54E-07 
Barium 3.85E+01 50 1.0E-06 1.0 350 9 70 25550 3.39E-08 NA ND 
Beryllium ll.13E-01 50 1.0E-06 1.0 350 9 70 25550 5.40E -0B 4.30E+OO 2.32E -07 
Calcium 3.62E +04 50 1.0E-06 1.0 350 9 70 25550 3 I9E-03 NA ND 
Chromium ll.30E+00 50 I.OE-06 1.0 350 9 70 25550 7.31E-07 NA ND 
Coba11 3.63E+OO 50 I.OE-06 1.0 350 9 70 25550 3.20E-07 NA NO 
Copper 1.04E+01 50 1.0E-06 1.0 350 9 70 25550 9. 13E-07 NA NO 
Iron 1.03E+04 50 1.0E-06 1.0 350 9 70 25550 9.09E-04 NA NO 
Lead 9.30E+OO 50 I.OE-06 1.0 350 9 70 25550 8 19E-07 NA NO 
Magnesium 1.36E+04 50 1 OE-06 I.O 350 9 70 25550 1.20E-03 NA NO 
Manganese 2.40E+02 50 · ·1.oE-06 1 .0 350 9 70 25550 2 12E-05 NA NO 
Nickel 1 .02E +01 50 1.0E-06 1 .0 350 9 70 25550 11.98E-07 NA ND 
Potassium 5.86E♦02 50 1 OE-06 1 .0 350 g 70 25550 5.t6E-05 NA ND 
Sodium 7.26E+01 50 I .OE-06 1 . 0  350 9 70 25550 8.41E-08 NA ND 
Vanadium 1.31E+01 50 1.0E-06 1.0 350 9 70 25550 1 . 15E-06 NA NO 
Zinc 3.96E+01 50 1.0E-06 1.0 350 9 70 25550 3.49E-08 NA ND 

NA/ND - Nol available/ Nol determined TOTAL RISK ll.87E-07 



INGESTION OF CHEMICALS IN SOIL - HYroT�ETICAL FUTURE ADlA.T flESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs 
ANAL YTE (MG/KG) 

Aluminum 6.27E+03 
Arsenic 2.87E+00 
Barium 3.85E+01 
Beryllium 8.13E-0I 
Calcium 3.82E+04 
Chromium 8.30E+00 
Coball 3.63E+00 
Copper t.0◄E+0l 
Iron l .03E+0◄ 
lead 9.30E+00 
Magnesium 1 .36E+04 
Manganese 2.40E+02 

Nickel 1.02E+o1 

Polasslum 5.86E+02 

Sodium 7.28E+01 

Vanadium 1 .3IE+01 

Zinc 3.96E+0I 

NA/ND - Not available/ Nol determined . ' 

IR Cf f' 
(MG/DAYJ (KG/MGJ (UNITLESSJ 

50 1.0E-06 1.0 
50 1.0E-06 1.0 
50 t.0E-06 1.0 
50 I .0E-06 1.0 
50 1.0E-06 1.0 
50 I .0E-06 1.0 
so t.0E-06 1.0 
50 1.0E-06 1 .0 
50 I.0E-06 1.0 
50 I .0E-06 1.0 
50 1.0E-06 1.0 
50 t.OE-06 1.0 
so I.0E-06 1.0 
so 1.0E-06 1.0 
50 1.0E-06 1.0 
50 I .0E-06 1.0 
50 1.0E-06 1.0 

EF ED BW AT INTAKE nto 
(DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) 

350 9 70 3265 4.30E-03 1.00E t00 
350 9 70 3285 1 .96E-06 3.00E -04 
350 9 70 3285 2.64E-05 7.00E-02 
350 9 70 3285 4.20E -07 5.00E-03 
350 9 70 3285 2.48E-02 NA 
350 9 70 3285 5.68E -06 5.00E-03 
350 9 70 3285 · 2.49E -06 NA 
350 9 70 3285 7.I0E-06 . ◄.OOE -02 
350 9 70 3285 7.07E-03 NA 
350 9 70 3285 6.37E-06 NA 
350 9 70 3265 9.32E-03 NA 
350 9 70 3285 1.65E-04 1.40E-01 
350 9 70 3285 6.99E-06 2.00E-02 
350 9 70 3285 4.0IE-04 NA 

350 9 70 3285 4.99E-0S NA 
350 9 70 3265 8.95E-06 7.00E-03 
350 9 70 3285 2.71E-05 3.00E -01 

TOTAL HAZARD 

HAZARD 
4 30E-03 
6.54E-03 
3.77E-04 
8. 40E-0S 

ND 
1 . 14E -03 

ND 
I .78E-04 

ND 
ND 
ND 

1 . 18E-03 
3.49E-04 

ND 
ND 

l .28E-03 
9.04E-05 

1 .55E-02 



DERMAL .CONTACT WITH CHEMICALS IN SOil - HYPOTHETICAL FUTURE ADULT RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs Cf SA Af ABS EF ED BW AT INTAKE CSF 
ANAL YTE (MG/KGI (KG/MG) (CM2/EVENT) fMG/CM2J (UNITLESS) (DAY/YRI (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - t nlSK 
Aluminum 6.27E+03 1.0E-06 5000 1.00 0.001 234 9 70 25550 3.69E-05 NA ND 
A111tnic 2.a1e+oo t.OE-06 5000 1.00 0.001 234 9 70 25550 1 .69E-oa 1 .89E-t- 00 3.19E-08 
Ba1lum 3.85E+01 1.oe-oe 5000 1.00 0.001 234 9 70 25550 2.27E-07 NA ND 
Beryllium 8. t3E-01 1.0E-oe 5000 1.00 0.001 234 9 70 25550 3.61E-09 4.30E+01 1.55E-07 
Calcium 3.62E+04 1.0E-08 5000 1.00 0.001 234 9 70 25550 2.13E-04 NA NO 
Ch,omlum 8.JOE+OO 1.oe-oe 5000 1.00 0.001 234 9 70 25550 4.89E-oe NA ND 
Cobalt 3.83E+OO I.OE-08 5000 1.00 0.001 234 9 70 25550 2.14E-08 NA NO 
Coppe, 1.04E+01 1.0E-08 5000 1.00 0.001 234 9 70 25550 8. 10E-08 NA ND 
Iron 1.03E+04 1.0E-08 5000 1.00 0.001 234 9 70 25550 8.08E-05 NA NO 
Lud 9.30E+OO 1.CIE-08 5000 1.00 0.001 234 9 70 25550 5.◄BE-08 NA ND 
Magn1tslum 1.36E+04 1.0E,-oe 5000 1.00 0.001 234 9 70 25550 8.01E-05 NA NO 
Mangan1tse 2.40E+02 1.0E-oe 5000 1.00 0.001 234 9 70 25550 1. 4 1E-06 NA ND 
Nlck1tl 1.02E+01 1.oe-oe 5000 1.0Q 0.001 234 9 70 25550 6.01E-08 NA ND 
Po1assium 5.86E+02 1.oe-oe · sooo 1.00 0.001 234 9 70 25550 3.45E-06 NA ND 
Sodiu!"" 7.28E+01 1.0E-06 5000 1.00 0.001 234 9 70 25550 4.29E-07 NA NO 
Vanadium 1.31Et01 1.0E-06 5000 1.00 0,001 234 9 70 25550 7.69E-08 NA ND 
Zinc 3.96E +OI 1.0E-06 5000 1.00 0.001 234 9 70 25550 2.33E-07 NA NO 

NA/ND - Not available / Not determined TOTAL RISK 1.87E-07 



ft 
ERMAI.. CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL fUTURE ADULT RESIDENTIAL HAZARD - AVERAGE BACKGROUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE RID 

ANAI..YTE (MG/KG' (l<G/MG) (CM2/EVENT) (MG/CM2) (UNlnESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG{DAY) HAZARD 

Aluminum 8 27E+03 1.0E-08 5000 1.00 0.001 234 9 70 3285 · 2.87E-04 2.00E-01 1.44E-03 

Arnnlc 2.87E+0O 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.31E-07 2.85E-04 4 61E-04 

Barium 3.85E+01 1.0E-08 5000 1.00 0.001 234 9 70 3285 1.76E-06 3.S0E-03 5.04E-04 

81ttylium 8.l3E-01 1.0E-06 5000 1.00 0.001 234 9 70 3285 2. 81E-08 5.00E -04 5.62E-o5 

Calcium 3.62E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 1 66E -03 NA ND 

Chromium 8.30E+00 1.0E-08 5000 1.00 0.001 234 9 70 3285 3.80E-07 2.SOE-03 l .52E-04 

Cobalt 3.83E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 1.66E-07 NA ND 

Copper 1.04E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 4.75E-07 3.96E-02 1 20E - 05 

Iron I.03E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 4.73E-04 NA ND 

Lead 9,30E+00 1.0E-06 5000 1.00 0.001 234 9 70 3285 4.26E-07 NA ND 

Magnesium 1.38E+04 1.0E-06 5000 1.00 0.001 234 9 70 3285 6 23E-04 NA ND 

Manganese 2.40E+02 1 .0E-06 5000 1.00 0.001 234 9 70 3285 1.IOE-05 5.60E-03 1.97E-03 

Nickel 1.02E+0 1  I.OE-06 5000 1.00 0.001 234 g 70 3285 4.67E-07 2.00E-03 2 34E-04 

Potassium 5.86E+02 1.0E-08 5000 1.00 0.001 234 II 70 3285 2.68E-05 NA NO 

Sodium 7.28E+01 1.0E-06 5000 1.00 0.001 234 9 70 3285 3.34E-08 NA ND 

Vanadium 1.31E+01 1.0E-08 5000 1.00 0.001 234 9 70 3285 5 98E -07 7.00E -05 8.55E-03 

Zinc 3.96E+01 1.0E-08 5000 1.00 0.001 234 9 70 3285 1.81E-06 9 00E-02 2.01E-0S 

NA/ND - f'lol available / Nof determined TOTAL HAZARD 1.34E-02 



INI IALATION OF FUGITIVE OUSTS FROM SOIL - HYPOTIIETICAL FUTURE AOUL T RESIDENTIAL LONG TERM RISK - AVERAGE BACKGflOUNO DATA 

CA !R ET �F ED BW AT INTAKE CSF 
ANALYTE (MG/M3) (M3/HR! (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1  RISK 
Aluminum 4.42E-05 0.83 24 234 9 70 25550 1.04E-06 NA ND 
Arsenic 2.02E-08 0.83 24 234 9 70 25550 4.74E -1 0  5.00E+OI 2.37E-o8 
Barium 2.71E-07 0.83 24 234 9 70 25550 6.37E-09 NA ND 
Beryllium 4.32E-09 0.83 24 234 9 70 25550 1.0IE-10 8.401;+00 8.51E-IO 
Calcium 2.55E-04 0.83 24 234 9 70 25550 5.99E-06 NA ND 
Chromium 5.85E-08 0.83 24 234 9 70 25550 1.37E-09 4.20E+OI 5.76E-08 
Cobalt 2.58E-08 0.83 24 234 9 70 25550 6.00E - 1 0  NA ND 
Copper 7.30E-OB 0.83 24 234 9 70 25550 1 .71E-09 NA NO 
Iron 7.27E-05 0.83 24 234 9 70 25550 1.71E-08 NA ND 
Lead B.55E-08 0.83 24 234 9 70 25550 1.54E-09 NA ND 
Magnesium 9.59E-05 0.83 24 234 9 70 25550 2.25E -OB NA ND 
Manganese 1.69E-06 0.8;3 24 234 9 70 25550 3.97E-OB NA ND 
Nickel 7.19E-08 0.83 24 234 9 70 25550 1 .69E-09 8.40E-01 l.42E-09 
Potassium 4.13E-06 0.83 24 234 9 70 25550 9.68E-OB NA NO 
Sodium 5.13E-07 0.83 24 234 9 70 25550 1.20E-08 NA ND 
Vanadium 9.21E-08 0.83 24 234 9 70 25550 2 16E-09 NA NO 
Zinc 2.79E-07 0.83 24 234 9 70 25550 8.54E-09 NA NO 

NA/NO - �ot available/ Not determined TOTAL RISK 8.38E-08 



INHALATION OF FUGITIVE OUSTS FROM SOIL - HYPPTHETICAL FUTURE ADULT RESIDENTIAL LONG TERM HAZARD - AVERAGE BACKGROUND DATA 

CA IA ET EF ED BW AT INTAKE RID 
ANALYTE (MG/M3) (M3/t-lR) (HR/DAY) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DA YI (�G/KG/DAY) MAZAflD 
Aluminum 4.42E-05 0.83 24 234 9 70 3285 8.06E-08 NA ND 
Anenk: 2.02E-08 0 83 24 234 9 70 3285 3. 68E-09 NA ND 

Barium 2.71E-o7 0.83 24 234 9 70 3285 4.95E-08 1 .00E-04 4 95E-04 
8Hylium 4.32E-09 0.83 24 234 9 70 3285 7.88E- 1 0  NA ND 
Calcium 2.55E-04 0.83 24 234 9 70 3285 4.66E-05 NA ND 
Chromium 5.85E-08 0.83 24 234 9 70 3285 1.07E-08 NA ND 
Cobalt 2.56E-011 0,83 24 234 9 70 3285 4.67E-09 NA ND 
Copper 7.301:-011 0.83 24 234 SI 70 3285 1 .33E-08 NA ND 
Iron 7.27E-05 0.83 24 234 9 70 3285 1- 33E-05NA NO 
Lead ll.55E-0II 0.83 24 234 9 70 3285 1.20E-08 NA ND 
Magnesium 9.59E-05 0.83 24 234 9 70 3285 t.75E-05NA ND 
Manganese 1 .69E- 06 0.8� 24 234 9 70 3285 3.09E-07 I.OOE-04 3 09E-o3 
Nickel 7.19E-011 0.113 24 234 II 70 3285 1.31E-08 NA ND 
Potassium 4.13E-0II 0.83 24 234 9 70 3285 7.53E-07 NA. ND 
Sodium 5.13E-07 0.83 24 234 9 70 3285 9.36E-OII NA. NO 
Vanadium 9.21E-oa 083 24 234 9 70 3285 1 .68E-08 NA ND 
Zinc 2.79E-07 0.83 24 234 9 70 32115 5.09E-08 NA ND 

NA/ND - Not avallable/ Not determined TOTAL HAZARD 3. 5BE -03 



INGESTION OF CHEMICALS IN SOIL - �YPOTHETIC.Al. FUTURE CHILD RESIDENTIAL R!SK - AVERAGE BACKGROUND DATA 

cs IR CF f! EF ED BW AT INTAKE CSF 
ANALYTE (MG/KG) (MG/DAY) (KG/MG) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - 1 RISK 
Aluminum 8.27E+03 100 1 .0E-06 1.0 350 6 15 25550 3.44E -03 NA ND 
Arsenic 2.87E+oo 100 1.oe�oe 1.0 350 8 15 25550 1. 57E-06 1. 80E+0O 2.83E-08 
Barium 3.85E+01 100 1.0E-06 1.0 350 8 15 25550 2.11E-05 NA NO 
Beryllium tl.13E-0J 100 1.0E-06 1.0 350 6 15 25550 3.36E-07 ◄.30E +00 1.◄5E-08 
Calcium 3.112E+0◄ 100 1.0E-06 1.0 350 6 15 25550 1 .99E -02 NA ND 
Chromium 8. 30E+00 100 t .0E-08 1.0 350 8 15 25550 4.SSE-08 NA ND 
Cobalt 3.63E+00 100 1.0E-06 1.0 350 8 15 25550 1.99E-0II NA ND 
Copper 1 .04E+01 100 1 .0E-06 1.0 350 8 15 25550 5.68E-08 NA ND 
Iron 1.03E+04 100 1.0E-06 1.0 350 6 15 25550 5.65E -03 NA ND 
Lead 9.30E+O0 100 1.0E-06 1.0 350 6 15 25550 5. 10E -08 NA ND 
Magnesium l .36E+04 100 1.0E-06 1. 0 350 8 15 25550 7.46E-03 NA NO 
Manganese 2.40E+02 100 ·1·.oE-06 1.0 350 6 15 25550 l.32E-04 NA NO 
Nickel l.02E+01 100 1.0E-06 1.0 350 6 15 25550 5.59E-06 NA ND 
Polassium 5.86E+02 100 I.0E-08 1 0 350 II 15 25550 3.21E-04 NA ND 
Sodium 7.28E +01 100 1.0E-06 1,0 350 6 15 25550 3.99E -05 NA NO 
Vanadium 1.31E+01 100 1.0E-06 1.0 350 8 15 25550 7. 16E-06 NA. ND 
Zinc 3.96E+01 100 1.0E-06 1.0 350 6 1 5  25550 2.17E-05 NA ND 

HA/HD - Not available/ �ot determined TOTAL RISK 4.27E-08 



. 
NGESTION OF CHEMICALS IN SOIL - HYPO�HET!CAL fUTOOE CHILD RESl!rlAL fiAZARD - AVERAGE BACKGROUND DATA 

• 

cs IA CF Fl Ef ED BW AT INTAKE RID 

AN.ALYTE (MG{KG) (MGIDAY) (KG{MG) (Uf'IITLESS) fDAYfYRI (YR) (KGJ (DAYS) (MGfKG,OAY) (MG{KG/DAY) HAZARD 
Aluminum 8.27E+03 too t.OE-08 t.O 350 6 15 2190 4.0tE-02 NA ND 
Arsenic 2.87E+oo 100 t.OE-06 1.0 350 8 15 2190 1.B3E-05 3.00E -04 B 11E-02 
B111ium 3.85E+01 100 1 OE-08 1.0 350 8 15 2190 2.46E-04 7.00E-02 3 52E -03 
Be,ylllum 11.t3E-01 100 1.0E- 08 1 0 350 8 15 2190 3 92E-08 5.00E-03 7. 84E -04 
Calcium 3.62E+04 100 1.0E-08 1.0 350 8 15 2190 2.32E-01 NA NO 

Ch,omlum 8.30E+OO 100 1.oe-oe 1.0 350 6 15 2190 5.31E-05 2 OOE-02 2.BSE-03 

Cobalt 3.83E+oo 1 00  1,0E-08 1.0 350 8 15 2190 2.32E-05 NA NO 

Copper 1.04E+01 100 1.0E-08 1.0 350 8 15 2190 8.63E-O� NA ND 

lion 1 .03E+04 100 1.0E-06 1.0 350 6 15 2190 6.60E-02 NA ND 

lead ll.30E+OO too 1. 0E-06 t.0 350 6 15 2190 5.95E -05 NA ND 

Magnesium 1.36E+04 100 t.OE-06 1.0 350 8 15 2190 8.70E -02 NA ND 

Manganese 2.40E+02 100 ,1 oe-oe 1 . 0  350 8 15 2190 1 S◄E-03 1 ◄OE-Ot 1. 10E-02 

Nickel 1.02E+01 100 1 OE-06 1.0 350 8 15 2190 6.52E -05 2.ooe-02 3 26E -03 

Potassium 5.86E+02 100 1 .0E-08 1.0 350 6 15 2190 3.75E-03 NA ND 

Sodium 7.2BE+01 100 1.0E-06 1.0 350 6 15 2190 4.66E-O◄ NA ND 

Vanadium 1.31E+01 100 1.0E-06 1.0 350 8 15 2190 8.35E-os 7.00E -03 l . 19E-02 
Zinc 3.116E+01 too 1.0E-06 1.0 350 8 15 2190 2.53E-O◄ 3.00E-01 6 ◄◄E -04 

NA/NO - Not avallablef Not determined TOTAL HAZARD 9.5 1 E-02 



DERMAL CONTACT WITH CHEMICALS IN SOIL - HYPOTHETICAL fUTURE CHILO RESIDENTIAL RISK - AVERAGE BACKGROUND DATA 

cs Cf SA AF ABS EF ED BW AT -
INTAKE CSF 

ANALYTE (MG/KG) (KG/MG) �CM2/EVENT) (MG/CM2) (UNITLEss, (DAY/YR) (YR) (KG) (DAYS) (MG/KG/DAY) (MG/KG/OAY) - 1  RISK 
Aluminum 6.27E+03 1.0E-06 1750 1 .00 0.001 234 6 15 25550 4.02E-05 NA NO 
Arsenic 2.87E+OO I.OE-OB 1750 1.00 0.001 234 B 1 5  25550 1 . 84E-oe 1 .89E-t00 3.47E-oe 
Barium 3.85E+01 1 .0E-08 1750 1.00 0.001 234 8 1 5  25550 2.47E-07 NA ND 
Beryllium 6.13E-01 1.0E-08 1750 1.00 0.001 234 6 1 5  25550 3.93E-09 4.30E+01 1.69E -07 
Calcium 3.B2E+04 1.0E-06 1750 1 .00 0.001 234 6 1 5  25550 2.32E-04 NA NO 
Chromium e.30E+oo t.OE-06 1750 1.00 0.001 234 6 1 5  25550 5.32E-08 NA ND 
Cobalt 3.63E+OO 1 .0E-08 1750 1.00 0.001 234 6 1 5  25550 2.33E-08 NA ND 
Copper 1.04E+01 1 .0E-08 1750 1.00 0.001 234 6 1 5  25550 6.65E-08 NA ND 
Iron 1.03E+04 t.OE-06 1750 1 .00 0.001 234 6 1 5  25550 6.B2E-05 NA ND 
lead 9.3DE+oo 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 5.96E-08 NA NO 
Magnesium 1.36E+04 1 .0E-06 1750 1.00 0.001 234 6 15 25550 8.72E-05 NA ND 
Manganese 2.40E+02 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 1.54E-08 NA ND 
Nickel 1 .02E+01 1 .0E-06 1750 1 .00 0.001 234 6 1 5  25550 8.54E-08 NA NO 
Potassium s.eee+o2 1.0E-08 1750 1 .00 0.001 234 8 15 25550 3.78E-06 NA ND 
Sodium 7.28E+01 1 .0E-06 1750 1.00 0.001 234 B 1 5  25550 4.87E-07 NA NO 

• Vanadium 1.31E+Ot 1.0E-06 1750 1.00 0.001 234 6 IS 25550 8.38E-08 NA NO 
Zinc 3.96E+Ot 1.0E-06 1750 1.00 0.001 234 6 1 5  25550 2.54E-07 NA ND 

TOTAL RISK 2.04E-07 

NA/ND - Not available / Nol determine� 



,, 
• 

DERMAL CONTACT WITH CHEMICALS IN SOIL - �YPOTHETICAL FUTURE CHILD RESIDENTIAL HAZNlD - AVERAGE BACKGRPUND DATA 

cs CF SA AF ABS EF ED BW AT INTAKE nm 
ANAL YTE (MG/KG) (KG/MG) (CM2/EVENT) (MG/CM2) (UNITLESS) (DAY/YR) (YR) (KG) (DAYS) . (MG/KG/DAY) (MG/KG/DAY) HAZMID 
Aluminum 6 27E+03 1.0E-06 1750 1.00 0.001 234 6 15 2190 4.69E -04 NA NO 
Arsenic 2.87E+OO 1.0E-08 1750 1.00 0.001 234 8 IS 2190 2. 14E-07 2.BSE-04 7.52E-o4 
Barium 3.85E+OI I.OE-08 1750 1.00 0.001 234 8 15 2190 2.BBE-08 3.50E-03 8.23E- 04 
Beryllium 6.13E-OI 1.0E-08 1750 1.00 0.001 234 6 1 5  2190 4.59E-08 5 OOE-04 9.17E - 05 
Calcium 3.62E+04 1.0E-08 1750 1.00 0.00 1  234 8 15 2190 2.7IE-03 NA ND 
Chromium 8.30E+OO 1.0E-08 1750 I.DO 0.001 234 8 15 2190 6.2IE-o7 1 OOE-02 6.21E-05 
Cobalt 3.113E+OO 1 .0E-08 1750 1.00 0.001 234 8 1 5  2190 2.72E-07 NA ND 
Copper 1.04E+01 1.0E-08 1750 1.00 0.001 234 6 15 2190 7.75E-07 NA NO 
Iron 1.03E+04 1.0E-08 1750 1.00 0.001 234 6 15 2190 7.72E-04 NA ND 
Lead 9.30E+OO 1.oe-oe 1750 1.00 0.001 234 8 15 2190 8.96E-07 NA ND 
Magnesium 1.36E+04 1.0E-06 1750 1.00 0.001 234 6 1 5  2 1 90  1.02E-03 NA NO 
Mang1mese 2.40E+02 1.0E-06 1750 1.00 0.001 234 ti 15 2190 1.BOE-05 5 60E-03 3.21E - 03 
Nickel 1.02E+01 1.0E-06 1750 1.00 0.001 234 ti 15 2190 7.63E-07 2 OOE-03 3.81E-04 
Potassium 5.88E+02 I .OE-08 1750 1.00 0.001 234 6 1 5  2190 4.38E-05 NA NO 
Sodium 7.28E+01 1.0E-06 1750 1.00 0.001 234 II 1 5  2190 5.45E-06 NA ND 
Vanadium 1.31E+OI 1.0E-06 1750 1.00 0.001 234 6 15 2190 9.77E-o7 7.00E-05 1.40E - 02 
Zinc 3.96E+OI 1.0E-08 1750 1.00 0.001 234 8 1 5  2190 2.96E-08 9.00E - 02 3.29E-05 

NA/ND - Nol available / Not determined TOTAL HAZARD 1.93E-02 



INIIALATION Of FUGITIVE OUSTS FROM SOil - tWPOHIETICAL FUT�E CHILD RESIDENTIAL SHORT TERM RISK - AVERAGE BACKGROUND DATA 

CA IR ET Ef ED BW AT INTAKE CSF 
ANALYTE (MG/M3I jM3/HR) (t-lR/OAY) (DAY/Yf') (YRI (KG) (DAYS) (MG/KG/DAY) (MG/KG/DAY) - I RISK 
Aluminum 4.42E-05 0.83 24 234 8 15 25550 3.23E-08 NA NO 
Arsenic 2.02E-08 0.83 24 234 8 15 25550 1.47E-09 5.00E+OI 7.37E-08 
Barium 2.71E-07 0.83 24 234 6 15 25550 1.96E-08 NA ND 
Berynium 4.32E-09 0.83 24 234 6 15 25550 3.15E- 1 0  8.4oe+oo 2.65E-o9 
Calcium 2.55E-04 0.83 24 234 8 15 25550 1 .88E-05 NA ND 
Chromium 5.85E-08 0.83 24 234 8 15 25550 4 27E-09 4.20E+01 l .79E -07 
Cobah 2. 58E -08 0.83 24 234 8 15 25550 1 .87E-09 NA ND 
Copper 7.30E-08 0.83 24 234 8 15 25550 5.33E-09 NA ND 
Iron 7.27E -05 083 24 234 8 15 25550 5.31E-08 NA NO 
Lead 8.55E-08 0.83 24 234 8 15 25550 4.78E-09 NA ND 
Magnesium 9.59E-05 0.83 24 . 234 8 15 25550 7.00E-08 NA ND 
Manganese 1.69E-06 0.83 24 234 6 15 25550 1.24E-07 NA NO 
Nickel 7. 19E-08 0.83 24 234 8 15 25550 5 24E-09 8.40E-01 4.40E-09 
Potassium 4.13E-06 0.83 24 234 8 15 25550 3.0IE-07 NA ND 
Sodium 5.13E-07 0.83 24 234 8 15 25550 3.74E-08 NA ND 
Vanadium 9.21E-08 0.83 24 234 11 1 5  25550 6.72E-09 NA ND 
Zinc 2.79E-07 0.83 24 234 8 15 25550 2.04E-08 NA ND 

TOTAL RISK 2.IIOE-07 

.. 



1NHALATION Of FUGITIVE DUSTS �OM SOIL - HY�OTHETICAI.. FUTURE Ac. RESIDENTIAL SHOAT TEAM HAZAAD - AVERAGE BACKGROUND DATA 

., 

CA IR ET EF ED BW AT INTAKE RID 
ANALYTE (MG/M3J (M3/HR) (HR/DAY) (DAY/YR) (YRI (KGJ (DAYSI (MG/KG/DAY) (MG/KG/DAY) HAZARD 
Aluminum 4.42E-05 0,83 24 234 6 1!1 2190 3.76E-05 NA ND 
A1senic 2.02e-08 0 83 24 234 6 15 2190 l.72E -08 NA ND 
Barium 2.7IE-07 0.83 24 234 6 15 2190 2.31E -07 I .OOE-03 2 3 1 E -04 
Beryllium 4.32E -09 0.83 24 234 6 1 5  2190 3.68E -09 NA ND 
Calcium 2.55E -04 0.83 24 234 II 15 2190 2.17E-04 NA ND 
Chromium 5.85E-08 083 24 234 6 15 2190 4.98E-08 NA ND 
Cobalt 2.sef-08 0.83 24 234 6 15 2190 2 18E-08 NA NO 
Coppl!f 7.30E-08 063 24 234 6 15 2190 6 22E-08 NA NO 
Iron 7.27E-05 0.83 24 234 6 1 5  2190 6 19E-05 NA NO 
Lead 8.55E-08 0.83 24 234 8 1 5  2190 5.58E-08 NA NO 
MagnHium 9.59E-05 0.83 24 234 8 1 5  2190 8 16E-05 NA ND 
Manganese 1.69E-06 0 83 24 234 8 15 2190 1 .44E-06 1.00E-04 t.44E-02 
Nickel 7.19E-08 0.83 24 234 6 15 2190 6. 12E-OIINA ND 
Potassium 4.13E-06 0.83 24 234 II 1 5  2190 3.51E-06 NA ND 
Sodium 5.13E-07 0.83 24 234 II 1 5  2190 4.37E-07 NA ND 
Vanadium 9.21E:-08 083 24 234 6 15 2190 7.84E-08 NA ND 
Zinc 2.79E-07 0,83 24 234 6 15 2190 2.38E-07 NA ND 

NA/ND - Nol available/ Nol determine� TOTAL HAZARD l.48E-02 
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TABLE 1 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH OAIL Y EXPOSURE TO THE L!YELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME SITE 95'4 UCL 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAi.. INGESTION INHALATION 

IAlvm1num NO INO I NO 
,Antimony NO !NO I NO 
1Araen1c 6.�IIE-06 1 2.37E-07! 
I Barium NO IND IND 
IBerylhum 3.23E-OII ! 8.85E-OIII 
!Cadmium NO i 3.81E-OIIINO 
!Calcium NO INO !ND 
!Chromium NO ! 5.40E-071ND 
I Cobalt NO IND jNO 
'Copper NO INO IND 
!Cyanide (total) NO iNO iND 
,Iron NO I ND jNO 
ILud NO • NO IND 
I Magnesium ND I ND i NO 
I Mangan••• NO I ND IND 
•Mercury NO IND I ND 
!Nickel NO I 1.02E-OIINO 
iPotau,um NO iNo I ND 
I Selenium NO INO IND 
!Sliver NO IND IND 
lsod1um NO 

I
ND IND 

IThalhum .NO NO 

ro jvanadium NO NO NO 
!Zinc 'NO I ND NO 
!TOTAL ll.31E-OII a.01e-01I 

l!XPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION 

!Aluminum l.711E-03INO 
IAntnnony 2.24E-021NO 
IArHn1c 2.S3E-021NO 
! Barium II.OIIE-041 8.UE-04 
!Beryllium 3.50!-04 NO 
!Cadmium 2.0IE-03 IND 
Calcium NO IND NO 
Chromium 4.211E-03!NO 
Cobalt NO IND j ND 
Copper 3.71E-031ND 

!Cyanide (total) 1 .UE-041NO 
Itron NO IND IND 
iLaad NO IND I ND 
IMagnnrum NO IND IND 
I Mangan••• 4.311E-031 8.57E-031 
I Mercury U4E-04/ 2.37E-oej 
I Nickel 1.01E-031ND I 
IPotau1um NO IND !ND 
'Selenium 7.37E-05 IND 
!Silver 2.HE-041NO 
!Sodium NO NO l NO 
"Thallium 4.111E-03:NO 
,Vanadium 2.811E-031NO 
.Zinc 2.0SE-04 1 NO 
:TOTAL 

I 
8.32E-021 11 47E-03 

NA/NO - Not applicable/Not determ,ned 

DERMAL 

3.71E-07! 

1.a1e-oa 1 

DERMAL 

2.54E-031 
2.17£-031 
1 .111E-03 I 
1 .05E-o3j 
2.03E-041 
, .72£-03 I 

4.HE-04j 

2.17E-04: 
1.38E-D!51 

8.33E-03 1 
1 .17E-04i 
5.17E-04f 

4.41!-0111 
1.73E-041 

2.ISE-031 
1 .118E-02 i 
3.IIIIE-05, 
3.70E-02 ' 

TOTAL 

NO: 
NO 

6.IIIIE-06 
NO, 

5.11E-061 
3.81E-Ollj 

N01 
5.40E-o71 

NO: 
NO! 
NO• 
N� 
No/ 
NOj 
NO: 
Nol 

1.02e-oa1 
NOj 

TOTAL 

1.13E-02 
2.411E-02 
2.711E-02 
2.IIIE-03 
5.53E-04 

1.nE-0• 
ND 
NO 
ND 

1.113E-02 
8.74E-04 
1 .IIDE-03 



TABLE 1 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAil Y EXPOSURE TO THE LEVEl.S OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - RME SITE 95% UCL 

SOIL 
CHEMICAJ. INGESTION INHALATION DERMAL TOTAJ. 

I I I 

1.20E-OJ 

IAh.iminum NO I ND IND ND 
,Antimony NO !ND IND ND 
Arsenic 1 .HE-05I 2.21f-07l 1.17E-05 

I Barium INO INO I NO ND 
1Betyllium a.02e-0e I a.2ae-011I MSE-01 I 1.14E-OI 
!Cadmium INO 3.55E-OIIINO I 3.SSE-011 
ICalcrum INO IND IND NO 
! Chromium 

I
NO 5.04E-071ND I s.04E-o7 

!Cobalt ND I ND IND I NO 
, Copper 

t
o I ND INO ND 

ICyan1de (total) NO IND IND NO 
llron jNO ! NO I NO NO 
!Lead 

'
NO INO INO NO 

IMagnesnun NO INO iNO NO 
!Mangan••• IND iNO IND NO 
I Mercury IND iNO IND NO 
!Nickel IND I !l.54E-011!NO ll.54E-0!1 
IPotaurum IND IND IND ND 
!Selenium INO jND IND NO 
ISUver IND !NO iND NO 

' NO jND i NO NO 
NO 

I
ND INO ND 

NO NO 

r
o ND 

NO 
I
ND NO NO 

1 .74E-o5 7.47E-07 

CHE�ICAL INGESTION I INHALATION DERMAL TOTAL 
I I i 

I Alumrnum INO IND IND NO 
I Antimony i 2.0!IE-01 IND 3.51E-03 2.13E-01 
I Arsenic I 2.45E-01 IND i 2.IOE-03 2.48E-01 
!Barium 

!NO 

8.411E -o3! 4.17E-04
I 

1 .71E-03 1.oee-02 

I
8ery1Hum 3.27E-03

r
D I 3.28E-04 3.&0E-03 

Cadmium NO IND NO 
Calcium NO NO IND NO 
Chromium 9.118E-03!NO 2.01E-04 1 .02e-02 
Cobalt NO JND IND NO 
Copper NO !NO 

'
NO NO 

Cyanide (total) 1.53E-03IND 2.111E-05 1.SSE-03 
Iron ND iNO INO NO 

ILead IND IND INO NO 
IMa9nea1um jNO IND IND NO 
I ManganHe 

I 4.07E-02j 4.00E-021 1 .02E-02 S1.10e-02 · 
!Metcury I 4.52E-03I 1 .1 1 E-051 3.03E-04 4.83E-03• 
!Nickel ll.44E-03 IND ll.49E-04 1 .04E-02 
I Potassium 

I

ND IND IND ND, 
I Selenium t5.HE-041NO 7.t3E-oe t5.95E-04, 
'Silver 2.711E-031NO 2.IOE-04 3.08E-03: 
Sodium I ND ; NO •NO NO 
!Thallium 4.5BE-03INO 4.80E-04 5.04E-03' 
!Vanadium 2.70E -02INO 2.72E-02 5.42E-02' 
iZinc 1.!11 E-03IND 6.40E-05 1 .!17E-03 
!TOTAL 5.70E-01 : 4.04E-02I 4.71E-02 II.SBE -01 ' 

NA/NO - Not applicable/Not dettltmmed 

', 
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TABLE 2 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAil. Y EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITT - RME SITE MAXIMUM CONCE�ATIONS 

CHEMICAL 

Alummum 
Antimony 
ArHnic 
Barium 
BerylMum 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
LNd 
Magnesium 
Mangan••• 
Mercury 
Nickel 
Potaaalum 
Selenium 
Silver 
Sodium 
Thallium 

' 
Alumlnum 
Antimony 
Arwanic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

CHEal.lCAL 

Cyanide (total) 
Iron 
LMd 
Ma;nnium 
ManganHe 
Mercury 
Nickel 
Potaaaium 

!Selenium 
jsilver 
Sodium 

IThalhum 
!vanadium 
!Zinc 
ITOTAL 

I 

EXPOSURE PATHWAYS 
soa.. 

INGESTION INHALATION 

I 
NO IND IND 
ND IND IND 

1 .00e-0s 3.91E-071 
ND NO ' NO 

4.04E-06 , .1 , e -0a , 
NO e.ue-0a I ND 
ND ND IND 
NO e.111!-07IND 

I
ND IND IND 
NO IND iNO 

IND !NO IND 
NO i NO 
NO I ND 
NO NO 
NO !ND 
NO NO 
NO 
ND NO 
ND NO 
ND NO 
ND 

I
ND 

ND ND 
ND NO 
ND I ND 

1.41E-05 

EXPOSURE PATHWAYS 
SOIL 

INGESTION INHALATION 

2.411E-02IN0 I 
4.2!5E-02INO I 4.34E-021NO 
2.2!5E-031 2.21E-03! 
4.SIE-04 NO 
3.112E-02INO 

ND IND IND 
5.UE-03

r
0 

ND NO IND 
e.7!51!-02 NO i 1 .41E-03 I NO I 

ND IND IND 
NO IND 1NO 
NO IND IND 

9.78E-03
1 

1 .112E-02i 
1.0!E-02 s.1•e- 0s l  
2.112E-03 NO 

NO IND IND 
1.21E-o♦!NO i 

I 4.93E-04 t0 I 
ND NO .NO 

7.1DE-03 1NO I 
e.e1E-03 NO 
4.18E-041NO 
2.e2e-01 I 2.15E-02! 

NA/NO - Not applicable/Not d9tarmtned 

DERMAL TOTAL 

ll.11 E-07 

2.34E-0e 

DERMAL TOTAL 

7.23f-03 : 3.UE-02 
4.11E-03: 4.HE-02 
2,IS5E-03 · 4.IIOE-02 
2.811!-03 7.071!-03 
2.!541!-04 e.tsE-04 
3.001!-02. 

e.17E-04 · 

3.851!-03 
1 .23E-04 · 

1 .42E-02 . 

4.0IIE-03' 
1.!52!-03: 

7.21E-0e1 
2.HE-04 i 

4.17E-03 1 .14E-02 
3.14E-02· 4.50E-02 
l.03E-05 ' 4.HE-04 
1.14E-01 · 3.97E-01 



TABLE 2 SUMMARY OF RISKS/HA2AROS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - AME SITE MAXIMUM CONCENTIIATI ONS 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

Aluminum NO :NO ,NO NOi 
•Antimony NO !NO 1NO NOi 
1Araenoc , .I1e-os: 3.esE-OTl 1 .HE-07 . , .93E -os ! 
18auum NO IND !NO NOi 
!Beryllium 7.54E-Oel 1 .03E-08 1 7.SIE-07 1 s.31 e-011.1 
!Cadmium IND 6.111E-081NO rn•-:� I Calcium 

I
ND INO iNO 

IChtom1um NO 6.27E-07JNO 15.27E-07 
,Cobalt jNO IND IND N 
I Copper jNO !NO IND N 
ICyan1� (total) !NO :NO INO 

�� 11,on IND IND IND 
IL .. d NO • NO iNO 
I Magnesium ! NO ' NO !NO 
IManganeae I ND •NO !NO 
!Mercury I ND I ND !NO 
!Nickel IND ' 2.47E-08 1NO 

/Potassium jNO IND IND 
,Selenium 

I ND !NO IND 
!Silver NO IND 
!Sodium NO !NO 

NO iNO 
NO !NO 
NO 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

I Aluminum NO .! ND !NO 
iAntimony 3.IIISE-01 IND i 5.154! -03 I 4.03E-01 

I 

jAraenic I 4.0SE-01 IND I 4.2IE-03 I 4.0IIE-01 
iBarium 

INO 

2.,oE-021 1.03E-03i •.22f-03; 2.83E-02 
ieeryllium 4.011E-031NO I 4.11E-04t 4.SOE-03 
!cadmium !NO INO I NO 

IND 
I 

icalcium INO INO ' 
_Chromium I

No 
1 .24E-021NO 2.411E-04: 

I Cobalt INO :No 
:Copper !NO !NO •NO 
I Cyanide (total) I 1 .3IE-021NO 1 .HE-04 
1lron IND 'NO !NO 
IL .. d IND I ND IND 
I Magnesium IND !NO 'NO 
!Manganese I 9.13E-021 l.117E-02! 2.211e-02: 
!MercUfy 11.aoe-021 2.40E-04 t!l.57E -031 
!Nickel 2.45E -02lNO 2.4t!IE-o3 ! 
IPotaaa,um INo INO ·NO 
' Selenium ! 1.13E-031NO 1.11E-osi 
'Silver 4.eoe-o3:No 4.t!l3E-04 l 
!Sodium IND I ND NO 
:Thallium I t!l.71E-031NO t!l.7!5E-o41 7.311E- 03 
!Vanadium 15.17E-021NO e.2oe-02; t .24E-01 
,Zinc 3.HE-03:NO 1 .30E-04 4.01E-o3 
iTOTAL 1 .14E+OOi 11.,oe-02· 1 .1, e-01 1 .3!5E+OO 

N.o,/NO - Not •�cable/Not determined 

-. 
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TABLE 3 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH OAILY EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE SITE AVERAGE CONCENTl'ATIONS 

CHEMICAL 

Alummum 
Antimony 

IArHnic 
!Barium 

· !Beryllium 
!Cadmium 
Calcium 

!Chromium 
ICobatt 
!copper 
I Cyanide (total) 
llron 
ILead 
jMa11ne1oum 
Mangane•• 
Mercury 
Nickel 
Potauium 
Selenium 
Sliver 

CHEMICAL 

Aluminum 
Antimony 
Ar•en,c 
8alium 
8etyl�um 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide (total) 
Iron 
Lead 
Magnesium 

! Mangan-■• 
IMetcury 
jNlckel 
towawm 

1
s.1enium 
Sliver 

!Sodium 
;Thallium 
!Vanadium 
:zinc 
TOTAL 

EXPOSURE PATHWAYS 
SOL 

ING�STION I INHALATION 

NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 

3.82E-07 

1 .70E-07 

I ' 
IND iNO 
NO 

to 1 .IIIIE-08 
NO NO 

15.22E-10 
4.32E-10 NO 

NO NO 
3.!3E-081NO 

NO I ND 
NO NO 

IND IND 
IND IND 
IND I ND 

I: IND 

I
ND 

NO ND 
1.21E-OII NO 

NO ND 
ND NO 
NO NO 
ND NO 
NO NO 
NO NO 
ND 

EXPOSURE PATHWAYS 
SOIL 

INGESTION INHALATION 

2.74E-031No 
UISE-03jND 
5.51E-03

r
D 

1.aOE-04 2.37E-04 
15.14E-05 NO 
5.17E-04INO 

NO IND 'NO 
15.HE-O4 ND 

NO 
to 

IND 
1 .IIOE-03 . NO 

IND 
ll.53E-05 NO 

NO ND 
ND NO IND 
ND ND NO 

1 .42E-03 3.73E-03 
1.57E-04 1 .03E-015 
2.llllE-04 NO 

NO NO ND 
1.72E-05 NO 
5.78E-05 NO 

IND INO iNO 
,.20E-03lND 
7.117E -041NO 
l.40E-05 NO ' 

2.02e-02 3.117E-o31 

NA/NO - Not applicable/Nol determined 

DERMAL TOTAL 

�� 
2.HE-O8 

1.13E-07 2.84E-07 

N 
N 
N 

�� 
Nol 
Noj 
N 

DERMAL TOTAL 

ll.1!E-04 3.HE-O3 
4.117E-04 4.8SE-O3 
3.UE-04 S.HE-03 
2.41E-04 15.58E-04 
•. ,oe-os 1.02E-04 
S.IIOE-04 1.15E-03 

N 
ll.31E-05 

1 .211E-04 
11.2.ce-oe 

N 
N 
N 

2.37E-03 
1.0,e-os 
2.00E-04 

1.111e-oe 
3.IIIE-05 8.e<IE-O5 

N 
8.02E-04 2.ooe-03 
5.13E-03 5.IIIE-03 
1 .17E-05 1.03E-04 
1 .1 5E-02 3.57E-02 



TABLE 3 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH OAIL Y EXPOSURE TO THE LEVELS OF 
CONSTITUENTS OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE SITE AVERAGE CONCENTRATIONS 

CHEMICAL 

Alummum 
!Antimony 
IAraen,c 
iBar,um 
!Beryllium 
!Cadmium 
!Calcium 
!Chromium 
:cobalt 
!copper I. Cyanide (total) 
Iron 

ILead 
IMagneaium 
IManganeH 
I Mercury 
!Nickel 
IPotauium 
!Selenium 
'Saver 
!Sodium 
:
I

ThalWum 
Vanadium 

jZinc 
!TOTAL 

I 
iAluminum 
!Antimony 
IArtenic 
!Barium 
!Beryllium 
!Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

CHEMICAL 

icyanide (total) 
jlron 
iLead 
!Magne11um 
IManganeae 
!Mercury 
fNickel 
!Potassium 
Selenium 

!Silver 
ISod,um 
"Thallium 
Vanadium 
Zinc 
TOTAL 

EXPOSURE PATHWAYS 
SOIL 

INGESTION INHALATION 

! NO INO IND 
IND IND :NO 
I 2.38E-oe I 6.2D!!-DI, I 
INO INO , NO 

I 1 .oee-oe
l 

1 .94E-O"I 
j NO 1 .34E-OIIIND 
IND NO IND 
jND I 1 .10E-07INO 
ND !NO INO 
NO !ND IND 
ND IND IND 
ND IND IND 

I ND IND I ND 
I NO 'NO ND 
:NO INO NO 
I NO ' ND IND 
I ND 3.77E-O"INO 
iNO IND ' ND 

jNO IND INO 
ND IND fNO 
NO INO IND 
NO I ND IND 
NO IND 
NO 

IND 
3.◄3E-oe 

SOIL 
INGESTION INHALATION 

IND 
i I 

IND IND 
4.16E-62iND 
5. 14E-02 1ND 
1.eaE-03 1.11 E-04! 
5.73E-D41ND ! 

NO INO IND 
IND ND IND 

1 .82E-03INO I 
NO IND INO 

IND iNO 'ND 
I e. 1DE-0-4I NO 
IND iNO · ND 
IND INO NO 
INO IND NO 

I 
1 .33E-02 1 1 .1,e-021 
1 .47E-o3 4.81E-OSI 
2.79E-03 I NO 

IND IND · NO 

I u1e-o,IN0 
5.311E-041ND 

INO " ND NO 
1 .1 2E-03 INO 
7.H5E-03INO 
7.84E-041NO 
1.25E-01 I 1 .75E-02 ! 

NA/NO - Not applicable/Not determined 

DERMAL 

2.112E-oai 

1 .24E-07 I 

DERMAL 

e.11E-o, l 
6 .331: -04 I 
3.94E-04 
e.70E-05 

3.IOE-05 

I 
1.02e-osl 

3.HE-031 
t.15E-04

l 3.27E-04 

1 .11,e-oe j 
6.31E-05 

I 
1.31E-04j 
8.37E-03I 
3.oee-osi 
,.,11E-02f 

TOTAL 

NOi 
No/ 

2.47E-o6! 

TOTAL 

NOi 
, .,aE-oe i 
1 .34E-�

�

-

1 .10E-07 
NO .
N 
Nol 
Noj 

�� 
ND! 
N 

3.77E-OII 
N 
N 

e.02e-o, 
N 

1 .25E-03 
1.55E-02 
8.15E-D4 
1 .57E -01 
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TABLE 4 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT iHE FORMER AMPHENOL SITT - RME MAXIMUM BACKGROUND CONCENTRATIONS 

CHEMICAL 
I 
I Aluminum 
IArHnic 
IBattum 
jBerylbum 
I Calcium 
I Chromium 
!Cobalt 
icopper 

I 
Iron 
LHd 

IMagne11Um 
IManganHe 
iNickel 
IPotauium 
ISodium 

CHEMICAL 

Aluminum 
ArHnic 

!Barium 
I Beryllium 
,Calcium 
:chromium 
Cobalt 

!Copper 

I Iron 
,Lead 
iMagnnium 

1 
.... nganN• 
Nickel 

r
ot.usium 

Sodium 
_vanadium 
!Zinc 
iTOTAL 

SOIL 
INGESTION INHALATION 

I 
NO NO ND 

4.33E-OII 1.IIIIE-07 
NO NO NO 

1.74E-OII 4.75E-oe 
NO NO NO 
ND 7.111E-07

1
NO 

ND NO NO 
NO NO NO 
ND NO NO 
NO IND NO 
NO !No NO 
NO 

I
ND NO 

NO 
NO I ND 
NO NO 

EXPOSUR!! PATHWAYS 
SOIL 

INGESTION INHALATION 

2.oeE-02 NO 
1.87E-02 NO 
1.113E-03 1,IIOE-03 
1 .HE-CMINO 

NO IND NO 
5.117E-03 INO 

NO NO NO 
4.711E-O� NO 

NO NO NO 
ND ND NO 
ND NO NO 

3.42E-03 11.73E-03 
1.17E-03 NO 

NO 
I
ND NO 

NO NO NO 
5.◄◄E-03 NO 
3.53E-O◄ NO 
5.711E-02 1.33E-03 

NA/NO - Not applicable/Not _m,ned 

DERMAL TOTAL 

I NO 
2.ll◄E-07 I 4.77E-OII ' 

NO 
1 .01E-011 2.711E-OII! 

NO, 
7.1eE-071 

NO: 
N01 
NO, 
NO' 
NO, 
NO' 

1.,,e-011 
NO' 
NO. 

DERMAL TOTAL 

II.CME-03 2.HE-02I 
1.14E-03 1.HE- 02I 
t.HE-03 5.11E-03i 
UOE-04 2.ttE-04 ; 

NO' 
II.HE-04 ll.33E-03 : 

NO, 
2.11E-05 s.oaE-04 : 

NO: 
NO: 
NO' 

4.117E-03 1.51 E-02I 
11.711E-04 1 .15E-03 

NOi 
l 

3.70E-:i 3.111E-02 
e.12e-os 4.21E-04 ! 
4.71E-02 1.13E-01 i 



TABLE 4 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAILY EXPOSURE TO THE LEVELS OF CONSTITUENTS 
O F  CONCERN IN THE SOIL AT niE FORMER AMPHENOL SITE - AME MAXIMUM BACKGROUND CONCENTRATIONS 

SOIL 
CHEMICAL INGESTION INHALATION DERMAL TOTAL 

iAlumrnum 
' 

8.53E -08 I 
' NO :NO 'NO NOi 

IAnen,� 8.0IIE-081 ,.sae-011 s.33E-oel 
I Barium NO •NO 1N0 NOi 
I Beryllium 3,25E-08I 4.45E-0III 3.27E -07 I 3.58E-Oel 
:ca1c1um 'NO INC ! NO 

8.SIIE -�� !Chromium I ND 6.811E-071N0 
I Cobalt ! NO ' NO IND 
JCgppar ! NO I ND I ND 

�� llron INC IND INC 
ILaad I ND INC INC NOi 
IMagne■ium • NO INC IND N 
IManganHa 1 NO IND IND 
!Nickel. I NO I 1 .10E -08IND 
!Potasatum I ND :NO IND 
ISodtum INC I ND 
!vanadium 'NO INC 
IZinc IND IND 
!TOTAL I 8.42E-o71 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

INo Alumrnum •NO INC 
Arsenic I 1 .75E-01 I NO 1.ISE-03 
Barium I 1.s2e-02i 7.48E-04 3.0SE-03 

!Beryllium ' 1.78E-o3iNO 1.77E-04 
:calcium 'ND IND IND 
I Chromium l.32E-02IND 2.88E- o4 
!Cobalt NO 'NO ·NO 
:copper NO .' ND ' NO 
llron NO NO 1NO 
!Lead , NO IND INC 
I Magnesium :NO IND I ND 
IManganaaa I 3.20E-02! 3.14E-021 8.03E-03 
Nickal I 1.0IIE-02INO 1.10E-03 

IPotaaium INC !NO !ND 
Sodium jNO INC ND 

!Vanadium I 5.0IE-02 iNO s.10E-02 1.02E-01 
Zinc I 3.211E-03IND 1.10E-04 3.40E-03 
TOTAL I 3.02E-01 I 3.21E-02 e.see-02 4.00E-01 

NA/ND - Not applable/Not determined 

• 



• 

-
TABLE 5 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH OAIL Y EXPOSURE TO THE LEVELS OF CONSTITUENTS 
OF CONCERN II\! THE SOIL AT THE FORMER AMPHENOL SITE - CTE AVERAGE BACKGROUND CONCENTRATIONS 

CHEMICAL 

Aluminum 
Arsenic 
Barium 
lseryllium . 
ICalcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
MagnHium 
Manganue 
Nickel 
Potauium 
Sodium 
Vanadium 

CHEMICAL 

Aluminum 
Araanic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magneaium 
ManganeH 
Nickel 
Potauium 
Sodium 
Vanadium 
Zinc 
TOTAL 

EXPOSURE PATHWAYS 
SOIL 

INGESTION I INHALATION 
I I 
! NO 'NO IND 
I 4.5'E- 07 2.37E-oal 
INO INO IND 

2.32E-071 a.s1E-1ol 
IND !NO IND 
iNO 

IND 
S.711E-OIINO 

I ND IND 
IND IND ! NO 
INO NO 

I

ND 
INO NO NO 
IND NO NO 
IND NO jND 
(ND 1 .42E-OII

I
NO 

IND NO NO 
IND NO IND 

t
o NO 

r
o 

NO NO NO 
l.311E-01 

EXPOSUR! PATHWAYS 
soa.. 

I INGESTION INHALATION 

4.30E-03 ND 
ll.54E-03 NO 
3.nE-04 4.IISE-04 
1.40E-05 NO 

IND NO NO 

! NO 
1.UE-03 NO 

IND NO 
I 1 .71E-04 INO ! 
IND 'jNO INO 
INO IND 

!
NO 

r
o 

l
NO ND 

1 .tlE-03 3.0IIE-03 
3.49E-04

t
0 

NO NO NO 
NO jNO ND 

1.21E-03
r

0 
ll.04E-05 NO 
1 .SSE-02 3.HE-03 

NA/NO - Not applicable/Not determined 

DERMAL TOTAL 
I 

NO! 
3.tllE-01 5.tOE-

:� 
1.ssE-07 3.HE-07

1 NO 
S.711E-08

1 NO 
N� 
NO' 
Nol NO 

DERMAL TOTAL 

1.44E- 03 S.73E-03 
4.etE-04 7.01E-03 
5.04E-04 1.38E-03 
s.eze-os 

1.52£-04 

1.20E-osl 

1.117E-03 
2.:ME-04 

1.55£-03 ll.13E- 03 
2.01e-os 1.11 E-04 
L:ME-02 3.25E-02 



TASl.f 5 SUMMARY OF RISKS/HAZARDS ASSOCIATED WITH DAIL V EXPOSURE TO Tl-IE LEVEl.S OF CONSTITUENTS 
OF CONCERN IN THE SOIL AT THE FORMER AMPHENOL SITE - CTE AVERAGE BACKGROUND CONCENTRATIONS 

EXPOSURE PATHWAYS 
I SOIL 

CHEMICAL INGESTION INHALATION DERMAL TOTAL 

IAlummum 
I I 

NO 
I
ND 'ND 

3.,1E-oa/ 
NO 

Arsenic 2.13E-o15 , 7.37E-oa 2.ll-4E-Ol5 • 
l earium . NO IND • NO I NO 
B•ryllium 1 .45E -o15 i 2.155E-O!I · 1 .HE-07 ! 1 .1S2e-oe: 
Calcium NO IND · NO 

I 
NO 

Chromnnn • NO ! 1.711E-07:NO 1.711E-07i 
CobaH NO IND NO l NO 
Copper ' NO IND NO I NO. 
Iron NO INO ' NO I NO 

!Lead NO IND NO NO 
Magn■1oum NO •NO NO· 

!Manganes■ NO ·NO NO' 
Nickel NO 4.-40E-0!1 : NO ,.,oE-0111 
Potasaium NO NO NO' 
Sodium NO ' NO NO' 

NO 'NO 
'NO 

EXPOSURE PATHWAYS 
SOIL 

CHEMICAL INGESTION I INHALATION DERMAL TOTAL 

Aluminum •NO IND 'ND N
Oi Anenic 15.11E-02jND 7.52E-0,1 6.11E-02 

Bat1um 3.52E-03 2.31E-M: 8.23E-a.. U7E-o31 
Beryllium 1.uE-0,iNo Sl.17E-05 l.715E-a..l 
Calcium NO IND NO NO: 
Chromium 2.115E-03 I NO e. 21E-osj 2.72E-03l 
CobaH ND jND NO I ND; 
Copper NO . IND NO I NCI 
Iron NO IND NO NDl 

jLead ND IND NO I NO; 
IMagnHium NO IND NO NOi 
IManganeH , .1 0E-02! 1.UE-02 3.21E-03 2.aee-021 
Nickel 3.26E-03INO 3.a,e-o, 3.ll•E-o3I 
Potassium · NO ! NO NO N

� Sodium :ND I ND ND NO 
Vanadium 1.1!1E-02!NO , .,oE-02 2.511E-02, 
Zinc , ..... e-o,1No 3.2!1E-05 8.77£-0-41 

AL ll.51E-02I. , .,eE-02! 1.113E-02 1.29E-01 

NA/NO - Not applicable/Not ctet■rmined 

I 
• .. 




