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1.0 INTRODUCTION

The Vanadium Corporation of America (Vanadium) site is located in the Town of
Niagara, Niagara County, New York. The Vanadium site currently includes property
parcels owned by Airco Properties, Inc., SKW Metals and Alloys, Inc., and the New York
Power Authority (NYPA) and Niagara Mohawk.Power Corporation (NiMo). The New
York State Department of Environmental Conservation (NYSDEC) has designated the
Vanadium site as a Class 2 inactive hazardous waste disposal site. NYSDEC has
designated the SKW Metals and Alloys, Inc. parcel as Operable Unit 1 (OUl); the Airco
Properties; Inc. parcel as Operable Unit 2 (OU2); and the NYPA and NiMo parcel as
Operable Unit 3 (OU3). OU3 will herein be referred to as the "Site".

An Order on Consent (Index No. B9-0470-94-12) was executed by NYSDEC and NYPA,
NiMo, and Cypres Amax Minerals Company (Respondents) for OU3. The Order on
Consent outlines the scope of work for conducting a Remedial Investigation/Feasibility
Study (RI/FS) for OU3. As presented in the Order on Consent, the work performed was
done in a phased manner, as summarized below:

Phase 1 - Additional Data Collection;

Phase 2 - Evaluation of Human Health Impacts;

Phase 3 - Remedial Investigation Report; and

Phase 4 - Remedial Alternatives Analysis/Feasibility Study.

Th¢ document entitled "Human Health Risk Assessment" was· prepared to rneet the
requirements of Phase 2 - Evaluation of Human Health Impacts. A Phase II Work Plan.
was submitted to NYSDEC in November 2004 (CRA, 2004a).

1.1 OBJECTIVE OF THE HHRA

The purpose of the HHRA is to evaluate the potential human health risks posed by
Site-related chemicals. under current and potential future Site conditions, assuming no

additional remedial actions are taken at the Site. The specific goals of the risk
assessment are:

• identify and provide analysis of baseline risks (defined as risks that might exist if no

further remediation were applied at the Site);
f

• provide a basis for determining the level of chemicals that can remain on Site and

still not adversely impact public health; and

19867 (5) CONESTOGA-ROVERS & ASSOCIATES



• provide a basis for comparing potential health impacts of various remedial
alternatives.

1.2 ORGANIZATION OF THE HHRA

This HHRA was conducted in accordance with the following Comprehensive
Environmental Response, Compensation and Liability Act of i989 (CERCLA) guidance
and Risk Assessment Guidance for Superfund (RAGS) documents:

• USEPA Risk Assessment Guidance for Superfund (RAGS), Volume I, Human Health
Evaluation Manual (Part) A, EPA/540/1-89/002, December 1989 (USEPA, 1989)

• USEPA RAGS Supplemental Guidance, Standard Default Exposure Factors, Interim
Final, OSWER Directive 9285.6-03, March 25, 1991 (USEPA, 1991a)

• USEPA Exposure Factors Handbook, EPA/600/P-95/002Fa, August 1997 (USEPA,
1997)

• USEPA RAGS Part D, Standardized Planning, Reporting, and Review of Superfund
Risk Assessments, Interim, Publication 9285.7. OlD, January 1998 (USEPA, 1998a)

• USEPA RAGS Part E, Supplemental Guidance, Dermal Risk Assessment, Final,
July 2004 (USEPA, 2004a).

The HHRA is organized as follows:

• Section 1.0: Introduction

Presents background information relevant to this HHRA, presents the
purpose of this HHRA, and outlines the organization of this HHRA.

• Section 2.0: Site Characterization

Presents a brief summary of the nature and extent of the
contamination or hazard identification due to the historical operations
at the Site, presents the Conceptual Site Model (CSM), and presents
the selection, of Chemicals of Potential Concern (COPCs).

• Section 3.0: Exposure Assessment

Presents a summary of the exposure settings, identifies the potential
exposure pathways, and quantifies exposure based on the exposure
assumptions.

19867 (5) 2 CONESTOGA-RovERS & AsSOCIATES



• Section 4.0: Toxicity Assessment

• Section 5.0:

Presents a summary of the toxicity data used to calculate the
non-carcinogenic hazards and carcinogenic risks.

Risk Characterization

Presents an assessment of the potential risks to human health posed
by soil, grouridwater, surface water, sediment, and air impacts and
includes the uncertainty analysis.

A list of references cited in the HHRA is presented in Section 6.0.

19867 (5) 3 CONESTOGA-ROVERS & ASSOCIATES



2.0 SITE CHARACTERIZATION

2.1 SITE DESCRIPTION

The Vanadium site is located in the Town of Niagara, Niagara County, New York. The
Vanadium site location is presented on Figure 2.1, and a Vanadium site plan is
presented on Figure 2.2. The property is bounded on the north by an automobile depot
and vacant property, to the west by Witmer Road (Route 31), on the east by Interstate
190, and on the south by vacant land and industrial facilities. The nearest water bodies
are the Lower Niagara River located approximately 1.4 miles west of the property and
the NYPA reservoir, located approximately 0.8 miles north of the property. Water
transfer units (conduits) are located beneath the NYPA property. These conduits
transfer water from the Upper Niagara River, located to the south, to the NYPA
reservoir. Numerous high voltage electrical transmission lines cross the Site.

The Vanadium site consists of a 25-acre parcel owned by Airco Properties, Inc. (Airco), a
37-acre parcel owned by SKW Alloys, Inc. (SKW), and right-of-way comprising
approximately 88 acres owned by NiMo and the NYPA. The SKW parcel has been
designated by NYSDEC as OUl, the Airco parcel has been designated as OU2, and the 
NYPA and NiMo parcel has been designated as OU3 (the "Site").

2.2 GENERAL SITE USE

There are currently no buildings on the Site. Numerous high voltage electrical
transmission lines cross the Site (see Figure 2.2).

Access to the Site is restricted from the west (Witmer Road). However, access from the

eastern side of the Site is less restricted, and there is evidence of trespasser use on Site
(e.g., all-terrain vehicle tracks).

2.3 PREVIOUS INVESTIGATIONS

Several investigations have been performed at the Vanadium site. The majority of the
previous investigations focussed on OUl and ·OU2. Investigation activities on OU3
commenced in 1996. This section presents a brief summary of the investigation activities
that have been performed at OU3.
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NYSDEC Investigations - 1996

In 1996, NYSDEC performed an investigation under the Immediate Investigative Work
Assignment (IIWA) program to evaluate OU3. The investigation by NYSDEC included
installing eight monitoring wells for groundwater sampling, 12 soil borings for soil
sampling, two test pit samples to investigate the waste piles, and the collection of
surface water and sediment samples from an existing pond located near soil boring SB-2.
The results of the IIWA are presented in the IIWA Report (NYSDEC, 1997).

NYSDEC Investigations - 1999/2000

In 1999 and 2000, NYSDEC performed an IIWA Investigation for the NiMo
Right-of-Way (ROW) to determine the presence and location of any waste/fill areas and
to determine if the NiMo ROW is the source of the volatile organic contamination found
in the Union Carbide (UCAR) well BW-4. The first phase of the investigation consisted
of the installation of two overburden and bedrock groundwater monitoring well pairs,
and subsequent groundwater sampling. The second phase included an on-Site
soil/waste investigation, Site survey/mapping, soil/waste sampling, and laboratory
analysis. The results of these investigations are presented in the IIWA Report, Niagara
Mohawk Right-of-Way Site (NYSDEC, 2001).

Golder Associates Inc. - 2001

In 2001, Golder Associates performed supplemental investigations at the Site that
included the collection and analyses of groundwater samples and water level
measurements from the existing Site monitoring wells. Seven water samples were
collected and analyzed for Target Analyte List (TAL) metals and hexavalent chromium.
The results of the Golder Site investigations are presented in their report entitled
"Delineation of Surface Water Bodies, Wetlands, and Ecological Receptors at the Former
Vanadium Corporation of America Site" (Golder, 2001).

Conestoga-Rovers & Associates - 2003/2004

In 2003, Conestoga-Rovers & Associates (CRA) performed a Phase I Investigation at
OU3. This investigation included the advancement of 15 soil borings for soil sampling,
installation of 14 monitoring wells for shallow groundwater sampling, collection of
hydraulic water level measurements, excavation of 21 test pit locations to delineate the
extent of slag, collection of 31 surface soil samples from across the Site, and the
collection of surface water and sediment samples from 17 locations from the existing
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ponds/water bodies on Site. All samples were analyzed for TAL metals and hexavalent
chromium. The soil and sediment samples were also laboratory analyzed for pH. The
results are presented in the Phase I Letter Report (CRA, 2004b).

Relevant data collected during these investigations were included in the preparation of
the HHRA, as described in Section 2.6.

2.4 , NATURE AND EXTENT OF CONTAMINATION

Through previous investigation at OU3, it has been determined that the primary
contaminants are TAL metals, hexavalent chromium, and pH. The following sections
provide brief discussions of the chemical distribution in surface soil, subsurface soil,
sediment surface water, and groundwater. It is to be noted that surface soil and
subsurface soil also include slag material. Surface soil, slag material, and subsurface soil
sample locations are presented on Figures 2.3,2,4, and 2.5, respectively. Groundwater
sample locations are presented on Figure 2.6. Surface water and sediment sample
locations are presented on Figure 2.7.

2.4.1 SURFACE SOIL

The results of the Phase I investigations indicate that beryllium, total chromium, copper,
iron, mercury, nickel, selenium, vanadium, and zinc were detected above the. NYSDEC
TAGM 4046 Determination of Soil Cleanup Objectives and Cleanup Levels (RSCOs).
Elevated hexavalent chromium and pH values were also detected in surface soils. In
general, the highest concentrations of total and hexavalent chromium, copper, nickel,
and selenium in the surface soils were detected in the areas of exposed slag. Lower
concentrations were generally detected in areas where the slag is covered by common
fill or topsoil. More information can be found in the Phase I Letter Report (CRA, 2004b).

2.4.2 SUBSURFACE SOIL

The subsurface soil samples collected from the slag/fill material had elevated
concentrations of primarily total chromium, hexavalent chromium, and pH relative to
the underlying native soil. Some of the slag samples also had elevated concentrations of
copper, nickel, and zinc relative to the native soils. Several slag/fill and native soil
samples also had concentrations of arsenic above the RSCO. Additional information is
provided in the Phase I Letter Report (CRA, 2004b).
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2.4.3 GROUNDWATER

The historical groundwater data indicate that the shallow groundwater is impacted with
elevated concentrations of primarily total chromium, hexavalent chromium, and
manganese. Much lower concentrations of these parameters were detected in the
overburden and bedrock wells. The historical Site data are presented in the Phase I
Work Plan (CRA, 2003).

The results of the Phase I investigations indicate that the highest concentrations of total
chromium and total hexavalent chromium in shallow groundwater were detected in the
center of the Site at monitoring wells MW-19 and MIN-18, respectively. Additional
information can be found in the Phase I Letter Report (CRA, 2004b).

2.4.4 SURFACE WATER

Surface water samples have been collected from the ditches and pond located on Site
(see Figure 2.7). The results of the Phase I investigations indicate that in general, iron
and thallium were detected at concentrations above the NYSDEC Ambient Water

Quality Standards (AWQS) in the surface water. Elevated concentrations of hexavalent
chromium were also detected in surface water. The highest concentration of total
chromium was detected along the ditch at the southwestern end of the Site (SW-11). The
highest concentrations of hexavalent chromium were detected along the western edge of
the identified slag area (SW-14).

2.4.5 SEDIMENT

Sediment samples have been collected from the ditches and pond located on Site (see
Figure 2.7). The results of the Phase I investigations indicate that, in general, total
chromium, copper, manganese, and zinc were detected at concentrations above the
NYSDEC Lowest Effect Levels (LELs) and Sevefe Effect Levels (SELs) in sediment
samples. Elevated hexavalent chromium and pH values were also detected in
sediments. The highest concentrations of total chromium were detected in the ditch at
the north end of the Site, north of and within the large pond in the middle of the Site, at
the western end of the ditch that runs along the southern portion of the Site adjacent to
the fence line and across Witmer Road. The highest concentrations of manganese and
zinc were also found at the western end of the ditch and across Witmer Road.
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Hexavalent chromium was only detected north of the large pond in the center of the
Site. The highest.pH values were detected around the large pond in the middle of the
Site, the ditch that runs along the fence line at the north end of the Site, south of the slag
area, and the east end of the ditch running along the southern portion of the Site.

2.5 CONCEPTUAL SITE MODEL

In order to evaluate the · significance of the impacted media at the Site, the potential
pathways by which individuals may come in contact with these media must be
determined. The combination of factors (chemical source, media of concern, release

mechanisms, and potential receptors) that could produce a complete exposure pathway
and lead to human uptake of chemicals at the Site are assessed in what is defined as a
Conceptual Site Model (CSM). The CSM for the Site is presented on Figure 2.8. Briefly,
the following human receptors have been identified at the Site: maintenance worker,
trespasser, industrial/commercial worker, and construction/utility worker.

Potentially impacted media at the Site include surface soil and slag, subsurface soil and
slag, groundwater, air, surface water, and sediment. For the purpose of this work,
surface soil and slag were considered to be the top 2 inches, and soil and slag was be
considered to be 0 to 10 feet below ground surface (bgs), in accordance with NYSDEC
guidance (NYSDEC, 2002). Air is also considered a potentially impacted medium based
on the soil impacts, and the subsequent potential for particulate release into ambient air.
Ingestion, dermal contact, and inhalation are the potential routes of exposure. All of
these factors are evaluated in the CSM.

The Site contains surface soil and slag, subsurface soil and slag, groundwater, surface
water, and sediment impacted by metals and elevated pH. Potential human receptors to
these contaminants include maintenance workers, trespassers, industrial/commercial
workers, and construction/utility worker.

Exposure pathways involving soils typically include direct contact to chemicals of
potential concern (COPCs) in soil through incidental ingestion and dermal contact.
Indirect exposure pathways for soil can involve soil-to-air, soil-to-groundwater, and
soil-to-biota (i.e., vegetative cover).

The Site also contains groundwater impacted by metals. Potential human receptors to
these contaminants include construction/utility worker exposure during ground
intrusive activities.

19867 (5) 8 CONESTOGA-ROVERS & ASSOCIATES



Exposure pathways involving groundwater typically include direct contact to COPCs in
water through ingestion of potable drinking water and dermal contact. Indirect

exposure pathways for groundwater can involve groundwater-to-air,

groundwater-to-surface water, and groundwater-to-biota (i.e., groundwatei uptake by
vegetative cover). There is no current potable use of groundwater at· the Site.
Groundwater at the Site discharges into the NYPA underground hydro conduits where
it is conveyed to the forebay before ultimately discharging to the Niagara River. Hence,
there is no potential for groundwater at the Site to impact groundwater off Site.·

Exposure pathways involving surface water typically include direct contact to COPCs in
water through incidental ingestion and dermal contact.

Exposure pathways involving sediment typically include direct contact to chemicals of

potential concern (COPCs) in sediment through incidental ingestion and dermal contact.

Curr@ntly, there are no buildings on Site. It is highly unlikely that any buildings would
be constructed on the Site in the future. Therefore, the soil-to-indoer air and

groundwater-to-indoor air were not evaluated As a potential future exposure.

Exposure pathways involving air typically include direct inhalation of COPCs in air.

Potential exposure to soil and slag were evaluated as a combined soil and slag data set

as well as ' two separate soil and slag data sets. The three separate exposure scenarios
were evaluated to determine the risk and hazards associated with each exposure media

for all the potential on-Site receptors. ·

Table 2.1 presents a summary of the potentially complete pathways and relevant

receptors to be evaluated in the risk assessment.

2.6 SELECTION OF CHEMICALS OF POTENTIAL

CONCERN (COPCs)

This section presents the process for establishing COPCs for the Site. COPCs are

chemicals related to the Site that pose the greatest potential public health risk. In

general, detected chemicals are identified as COPCs based upon their concentrations

and known toxicity characteristics.

As part of the identification of COPCs, the selection of COCs for each medium was

completed using a screening process. The COPC screening process involved a
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comparison of the maximum detected concentration of each contaminant in a specific
medium to a risk-based concentration associated with target risks and conservative

default exposure assumptions. The most up-to-date risk-based concentrations (RBCs)

from USEPA Region III (R3-RBCs) (USEPA-III, 2004), Region IX preliminary remediation
goals (R9-PRGs) (USEPA-IX, 2004), and Technical and Administrative Guidance

Memorandum (TAGM) 4046 - Determination of Soil Cleanup Objectives and Cleanup
Levels established by the NYSDEC (NYSE)EC, 1994) were used to identify COPCs in the
soil, slag, and sediment for the HHRA. COPCs in groundwater were identified based on

a comparison to the NYSDOH Maximum Contaminant Levels (MCLs) (NYSDOH, 2004)

and tap water from R3-RBCs and R9-PRGs. COPCs in surface water were identified

based on a comparison to the NYSDEC Division of Water Technical and Operational

Guidance Series (TOGS) 1.1.1 (NYSDEC, 1998) and tap water from R3-RBCs and
R9-PRGs. For each medium, chemicals with maximum concentrations less than their

respective screening value were not identified as COPCs, and were not retained in the

HHRA quantitative process. · Essential nutrients such as calcium, magnesium,

potassium, and sodium were not identified as being Site-related contaminants and,

therefore, were disregarded from further evaluation.

Soil and sediment analytical data collected during the Phase I investigation and previous
Site investigations were used in the HHRA. Only the surface water and groundwater

analytical data collected within the last 2 years were used in the HHRA as these data are
considered to be the most representative of current conditions. Analytical data were
validated prior to application in the HHRA. Non-detect sample results for a chemical
were included in the assessment if the chemical has been positively detected in another

sample of the same medium. Estimated results, usually indicated by a qualifier, were
included in the evaluation.

The soil data set consists of surface soil, which are all soils less than or equal to 2 inches

bgs and subsurface soil which are all soils from greater than 2 inches bgs to a depth of
10 feet bgs.

2.6.1 SURFACE SOIL AND SLAG (0 TO 2 INCHES BGS)

Combined Surface Soil'and Slag Data Set (0 to 2 inches bgs)

As presented in Table 2.2, aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, hexavalent chromium, cobalt copper, iron, lead, manganese, mercury,
nickel, selenium, thallium, vanadium, and zinc, were detected at maximum

concentrations greater than the screening criteria for surface soil and slag based on the
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ingestion and dermal exposure pathways. As a result, these chemicals were identified
as COPCs for surface soil and slag.

Surface Soil Data Set (0 to 2 inches bgs)

As presented in Table 2.3, antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt copper, iron, manganese, mercury, nickel, selenium, thallium, and zinc, were

detected at maximum concentrations greater than the screening criteria for surface sdil

based on the ingestion and dermal exposure pathways. As a result, these chemicals
were identified as COPCs for surface soil.

Surface Slag Data Set (0 to 2 inches bgs)

As presented in Table 2.4, aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, hexavalent chrornium, cobalt, copper, iron, lead, manganese, mercury,
nickel, selenium, thallium, vanadium, and zinc, were detected at maximum

concentrations greater than the screening criteria for soil· based on the ingestion and

dermal exposure pathways. As a result, these chemicals were identified as COPCs for
slag.

2.6.2 SUBSURFACE SOIL AND SLAG (0 TO 10 FEET BGS)

Combined Subsurface Soil and Slag Data Set (0 to 10ft bgs)

As presented in Table 2.5, aluminum, arsenic, barium, beryllium, cadmium, chromium,
hexavalent chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium,

thallium, vanadium, and zinc, were detected at maximum concentrations greater than

the screening criteria for soil and slag based on the ingestion and dermal exposure
pathways. As a result, these chemicals were identified as COPCs for soil and slag.

Soil Data Set (O to 10 ft bgs)

As presented in Table 2.6, arsenic, barium, beryllium, cadmium, chromium, cobalt
copper, iron, lead, manganese, mercury, nickel, selenium, and zinc, were detected at
maximum concentrations greater than the screening criteria for soil based on the

ingestion and dermal exposure pathways. As a result, these chemicals were identified
as COPCs for soil.
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Slag Data Set (O to 10 ft bgs)

As presented in Table 2.7, aluminum, arsenic, barium, beryllium, cadmium, chromium,
hexavalent chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium,
thallium, vanadium, and zinc, were detected at maximum concentrations· greater than
the screening criteria for slag based on the ingestion and dermal exposure pathways. As
a result these chemicals were identified as COPCs for slag.

2.6.3 GROUNDWATER

As presented in Table 2.8, antimony (dissolved), arsenic (dissolved), chromium
(dissolved), iron (dissolved), manganese (dissolved), selenium (dissolved), zinc
(dissolved), aluminum (total), antimony (total), arsenic (total), chromium (total),
hexavalent chromium (total), iron (total), lead (total), Inanganese (total), selenium (total),
thallium (total), vanadium (total), and zinc (total), were detected at maximum
concentrations greater than the screening criteria for groundwater based on the
ingestion and dermal exposure pathways. As a result, these metals were identified as
COPCs for groundwater.

2.6.4 SURFACE WATER

As presented in Table 2.9, aluminum, antimony, arsenic, barium, beryllium, chromium,
hexavalent chromium, copper, iron, lead, manganese, mercury, nickel, selenium,
thallium, vanadium, and zinc, were detected at maximum concentrations greater than
the screening criteria for surface water based on the ingestion and dermal exposure
pathways. As a result, these chemicals were identified as COPCs for surface water.

2.6.5 SEDIMENT

As presented in Table 2.10, arsenic, barium, beryllium, cadmium, chromium, copper,
iron, mercury, nickel, selenium, and zinc, were detected at maximum concentrations
greater than the screening criteria for sediment based on the ingestion and dermal
exposure pathways. As a result, these chemicals were identified as COPCs for sediment.
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3.0 EXPOSURE ASSESSMENT

Exposure is defined as the contact of a receptor (i.e., person) with a chemical or physical
agent. The exposure assessment is the estimation of the magnitude, frequency, duration,
and routes of exposure. An exposure assessment provides a systematic analysis of the
potential exposure mechanism by which a receptor may be exposed to chemical or
physical agents at or originating from a study area. The objectives of an exposure
assessment are as follows:

1. Characterization of exposure setting.

2. Identification of potential exposure pathways.

3. Quantification of exposure.

3.1 CHARACTERIZATION OF EXPOSURE SETTING

As part of the HHRA process, potential exposure pathways are determined through an
evaluation of the physical setting of the Site and the potentially exposed populations. A
brief description of the physical setting of the Site is presented in Section 2.0. The
consideration of Site-specific factors related to land usage is important in the
development of realistic exposure scenarios and quantification of risks and hazards. The
current and future potential land uses that are reasonably expected for the Site
determine what populations may potentially be exposed. The Site land uses are
discussed in the following subsections.

3.1.1 CURRENT LAND USE

The Site is currently owned by NY]?A and NiMo and is classified by NYSDEC as an
inactive Class 2 waste disposal site. Portions of the site were reportedly used for the
disposal of ferromanganese slag, calcium hydroxide, and ferrochromium silicon dust.
The Site is·currently used as a hydroelectric utility corridor with restricted access. The
current potentially exposed population includes persons who may trespass on the Site
and occasional maintenance workers.
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3.1.2 FUTURE LAND USE

It is reasonable to assume that the Site will remain under the current land use for the

foreseeable future. Future maintenance or construction activities on the Site may

necessitate some below-grade excavation.

The future potentially exposed population includes persons who may trespass on the

Site, industrial/commercial workers, and construction/utility workers.

3.2 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS

An exposure pathway describes a mechanism by which humans may come into contact
with site-related COPCs. An exposure pathway is complete (i.e., it could result in a

receptor contacting a COPC) if the following four elements are present:

1. A source or a release from a source (e,g., COPCs released to soil due to historical

releases during plant operations).

2. A probable environmental migration route of a site-related COPC (e.g., leaching

or partitioning from one medium to another).

3. · An exposure point where a receptor may come in contact with a site-related

CON (e.g., surface and subsurface soil).

4. A route by which a site-related COPC may enter a potential receptor's body

(e.g., ingestion, dermal contact or inhalation).

If any of these four elements are not present, the exposure pathway is considered

incomplete and does not contribute to the total exposure from the Site.

The first element is satisfied at the Site, as previously indicated in Section 2.0.

3.2.1 FATE AND TRANSPORT IN RECEIVING MEDIA

Many complex factors control the partitioning of a COPC in the environment; thus
measured concentrations at the Site only represent Site conditions at a discrete point in
time. An understanding of the general fate and transport characteristics of the COPCs is
important when predicting future exposure, linking sources with currently

contaminated media, and identifying potentially complete pathways to Site media.

Therefore, the fate and transport analysis conducted at this stage of the exposure
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assessment is not intended to provide a quantitative evaluation of media-specific COPC
concentrations; it is meant to identify media that are likely to receive Site-related COPCs.

The following sections provide a fate and transport evaluation to determine the relative
significance of the release sources and mechanisms. The concentration and distribution
of COPCs in the environment are constantly subject to change due to dispersal by.wind
and water, and chemical and biological degradation by microorganisms. Once released
to the environment COPCs can partition between air, water, sediment, soil, and biota,
and be subsequently subjected. to one or more of the following processes:

1. Transportation (e.g., convection by wind or water).

2. Physical transformation (e.g., volatilization, precipitation).

3. Chemical transformation (e.g., photolysis, hydrolysis, oxidation, reduction).

4. Biological transformation (e.g., biodegradation, metabolization by plants or
animals).

5. Accumulation in one or more media.

Several transport mechanisms, such as advection and dispersion, are controlled
primarily by the physical characteristics of the Site, and thus are essentially the same for
all COPCs. However, other transport and transformation processes, such as
volatilization, sorption, and biodegradation, depend on certain physical and chemical
properties and, therefore, vary for each COPC.

3.2.2 POTENTIAL EXPOSURE ROUTES

An exposure route is the fourth element of an exposure pathway. Exposure routes are
identified by: i) determining the COPC sources and receiving media, ii) analyzing the
movement of the COPCs from the source (Section 3.2.1), and iii) determining the
possible exposure points (Section 3.2.2).

Humans can be exposed to a variety of contaminated media, including soil,
groundwater, surface water, sediment, air, and biota that has contact with other
contaminated media. Based on the physical conditions of the Site, potential exposure
routes associated with Site soil and slag include incidental ingestion, direct dermal
contact, and inhalation (airborne particulate and/or vapors). Potential exposure routes
associated with Site surface water, sediment and groundwater include incidental
ingestion and direct dermal contact.
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3.2.3 EXPOSURE SCENARIOS AND COMPLETED

EXPOSURE PATHWAYS

Based on an understanding of the four components of an exposure pathway and the
current/future conditions of the Site, human exposure pathways were identified in the
HHRA. The potential human populations considered relevant to the HHRA included

trespassers (outdoors), a general industrial/commercial worker (outdoor), and a worker

involved in general construction activities or utility excavations. Trespassers use the Site

for off-roading with ATVs. Therefore, an on-Site trespasser exposure to Site media was
evaluated in the HHRA.

Based on these assumptions and the results of the media-specific screening presented in

Section 2.6, the exposure scenarios and pathways quantified in the HHRA are
summarized in Table 2.1 and Figure 2.8. The Conceptual Site Model shown on

Figure 2.8 presents a summary of the exposure media, exposure pathways, exposure
routes, and exposed receptors considered in this HHRA. The following media and

potential human exposures (i.e., complete pathways) have been identified for

quantitative evaluation in the HHRA:

1. On-Site Soil and Slag- Current Condition:

• dermal contact with surface soil and slag by maintenance workers;

• incidental ingestion of surface soil and slag by maintenance workers; and

• inhalation of surface soil and slag particulate by maintenance workers.

2. On-Site Soil and Slag- Current/Future Condition:

• dermal contact with surface soil and slag by trespassers;

• incidental ingestion of surface soil and slag by trespassers; and

• inhalation of surface soil and slag particulate by trespassers.

3. On-Site Soil and Slag - Future Condition:

• dermal contact with soil and slag by industrial/commercial workers and
construction/utility workers;

• incidental ingestion of soil and slag by industrial/commercial workers and

construction/utility workers; and

• inhalation of soil and slag particulate by industrial/commercial workers and
construction/utility workers.

4. On-Site Groundwater - Future Condition:

• dermal contact with groundwater by construction/utility workers; and

19867(5) 16 CONESTOGA-ROVERS & ASSOCIATES



• incidental ingestion of groundwater by construction/utility workers.
5. Surface Water - Current:

• dermal contact with surface water by maintenance workers; and

• incidental ingestion of surface water by maintenance workers.

6. Surface Water - Current/Future:

• dermal contact with surface water by trespassers; and

• incidental ingestion of surface water by trespassers.

7. Surface Water - Future:

• dermal contact with surface water by industrial/commercial workers and
construction/utility workers; and

• incidental ingestion of surface water by industrial/commercial workers and
construction/utility workers.

8. Sediment - Current:

• dermal contact with sediment by maintenance workers; and

• incidental ingestion of sediment by maintenance workers.

9. Sediment - Current/Future:

• dermal contact with sediment by trespassers; and

• incidental ingestion of sediment by trespassers.

10. Sediment -Future:

• dermal contact with sediment by industrial/conunercial workers and
construction/utility workers; and

• incidental ingestion of sediment by industrial/commercial workers and
construction/utility workers.

Descriptions of each of these·potential exposure scenarios are presented in Section 3.3.2.

3.3 OUANTIFICATION OF EXPOSURE

To quantify exposure, potential exposure scenarios were developed using guidance
presented in the following USEPA documents:

• USEPA Risk Assessment Guidance for Superfund (RAGS), Volume I, Human Health
Evaluation Manual (Part) A, EPA/540/1-89/002, December 1989 (USEPA, 1989); ,
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• USEPA RAGS Supplemental Guidance, Standard Default Exposure Factors, Interim
Final, OSWER Directive 9285.6-03, March 25,1991(USEPA, 1991a);

• USEPA Exposure Factors Handbook, EPA/600/P-95/002Fa, August 1997 (USEPA,
1997);

• USEPA RAGS Part D, Standardized Planning, Reporting, and Review of Superfund
Risk Assessments, Interim, Publication 9285.7-OlD, January 1998 (USEPA, 1998a);
and

• USEPA RAGS Part E, Supplemental Guidance, Dermal Risk Assessment, Final,
July 2004 (USEPA, 2004a).

In the absence of USEPA guidance, professional judgment was applied to develop
conservative assumptions that are representative of the Reasonable Maximum Exposure
-(RME) and are protective of human health.

Two levels of exposure scenarios are presented. The Central Tendency (CT) presents the
average or mean exposure, and approximates the most probable exposure conditions.
The RME presents a conservative exposure scenario that generally utilizes the 90th to
95th percentile assumptions, depending upon available data.

The CT and RME values for the various exposure scenarios were determined based on
the observed data distribution and the percentage of censored data points (non-detected
results). Duplicate samples were averaged and considered as one sample. Appendix A
contains a detailed description of the statistical methods used to determine the CT and
RME values.

The arithmetic mean, maximum, and 95% UCL concentrations for the COPCs identified

in the various media are summarized in the following:

• Table 3.1 - Surface Soil and Slag;

• Table 3.2 - Surface Soil;

• Table 3.3 - Surface Slag;

• Table 3.4 - Soil and Slag (0 to 10 feet bgs);

• Table 3.5 - Soil (0 to 10 feet bgs);

• Table 3.6 - Slag (0 to 10 feet bgs);

• Table 3.7 - Groundwater;

• Table 3.8 - Surface Water; and ,

• Table 3.9 - Sediment.
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3.3.1 GENERIC ESTIMATION OF INTAKE

In the HHRA, exposure estimates refiect chemical concentration, contact rate, exposure
time, and body weight in a term called "intake" or "dose". · A generic equation for
calculating chemical intake (USEPA, 1989) is:

CDI
CS x IR x ABS x CF x EF x ED

BW x AT

Where:

CDI = Chronic Daily intake (mg/kg body weight/day)

CS = Chemical concentration (e.g., mg/kg for soil)

IR = Ingestion Rate of Soil (e.g., mg soil/day)

ABS = Absorption Factor (%/100)

CF = Conversion factors as appropriate (e.g., kg/mg)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged, e.g., days)

Carcinogens

A lifetime average daily dose of the chemical is estimated for carcinogens. This prorates
the total cumulative intake over a lifetime. An averaging time (AT) of 70 years is used
for carcinogens.

Non-carcinogens

The chemical intake of non-carcinogens is estimated over the appropriate exposure
period or averaging time. The averaging time selected depends on the toxic endpoint
being assessed.
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3.3.2 EXPOSURE SCENARIO ASSUMPTIONS

Different exposure scenarios were developed for each receptor population evaluated in
the HHRA. Descriptions of each exposure scenario and associated exposure
assumptions are presented in the following subsections.

Receptor characteristics had values assigned for CT and RME scenarios. In some cases
these values differed between scenarios (e.g., exposure concentration, exposure
frequency, etc.) and in other cases these values were the same for both CT and RME
scenarios (e.g., body weight skin surface area, soil ingestion rate, etc.). Ihe assignment
of receptor characteristics by scenarios followed standard practices used by the USEPA
and risk assessment professionals. Where default values were used, the value presented
by USEPA was selected. The specific values used are presented in the following
sections.

Based on the generic screening criteria, COPCs have been identified in surface soil and
slag, subsurface soil and slag, groundwater, surface water, and sediment.

3.3.2.1 SURFACE SOIL AND SLAG EXPOSURE

Current Maintenance Worker Exposure to Surface Soil and Slag

Under the current Site conditions, a maintenance worker may be exposed to surface soil
and slag at the Site. The maintenance worker exposure scenario involving surface soil
and slag was developed to reflect exposure patterns typical of a maintenance worker
who occasionally works at the Site. It was assumed that the maintenance worker would
be exposed to surface soil and slag through combined incidental ingestion, dermal
contact, and inhalation. As the USEPA has not developed exposure scenarios specific to
maintenance workers, professional judgment was largely used in the development of
the maintenance worker exposure scenario. Table 3.10 presents a summary of the
conservative and health-protective assumptions used to calculate the maintenance
worker surface soil and slag exposure. The exposure assumptions are as follows:

i) the exposure point concentration was the mean concentration for the CT (most
likely) exposure scenario and the 95% UCL or the maximum detected
concentration, whichever was lower, for the RME exposure scenario;

ii) the inadvertent surface soil and slag ingest:ion rate for the maintenance worker
' was 100 mg/day for both the CT and RME (USEPA, 2002a);

iii) the maintenance worker receptors were assumed to be adults;
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iv) · the exposed skin surface area for the adult maintenance worker was 3,300 cm2 for
the CT and RME based on USEPA (2004a);

v) the soil-to-skin adherence factor was 0.02 mg/cm2 for CT and 0.2 mg/cm2 for
RME based on USEPA (2004a);

vi) the relative absorption factor (RAID for the ingestion route was 1;

vii) the exposure frequency was assumed to be 8 days/year for CT and 16 days/year
for RME. These frequencies were based on the assumption that a maintenance

worker will do maintenance le.g., cut grass) for 1 day/month from April to

November (CT) and 2 days/month from April to November (RME);

va» the exposure duration (ED) for the maintenance worker was assumed to be

9 years for CT and 25 years for RME based on USEPA (2004a);

ix) the body weight for the maintenance worker was 70 kg based on USEPA (2002a);

and'

x) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).

The averaging time for nori-carcinogens was 365 days per year times the

exposure duration (ED).

Current/Future Trespasser Exposure to Surface Soil and Slag

Under the current and future Site conditions, a trespasser may be exposed to surface soil

and slag at the Site. The.trespasser exposure scenario involving surface soil and slag
was developed to reflect relatively frequent trespasser exposure patterns typical of an

adolescent who could potentially gain access to the Site via trespassing. It was assumed

that the trespasser would be exposed to surface soil and slag through combined 
incidental ingestion, dermal contact and inhalation. As the USEPA has not developed

exposure scenarios specific to trespassers, professional judgment was largely used in the

development of the trespasser exposure scenario. Table 3.11 presents a summary of the

conservative and health-protective assumptions used to calculate the trespasser surface

soil and slag exposure. The exposure assumptions are as follows:

i) the exposure point concentration was the mean concentration for the CT (most

likely) exposure scenario and the 95% UCL or the maximum detected

concentration, whichever was lower, for the RME exposure scenario;

ii) the inadvertent surface soil and slag ingestion rate for the trespasser was

100 mg/day for both the CT and RME (USEPA, 1997);

iii) the trespasser receptors were assumed to be adolescents aged 7 to 18 years old;
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iv) the exposed skin surface area for the adolescent trespasser was 4,400 cm2 for the
CT and RME based on USEPA (1997);

v) the soil-to-skin adherence factor was 0.04 mg/cm2 for CT and 0.2 mg/cm2 for
RME based on USEPA (2004a);

vi) the relative absorption factor (RAF) for the ingestion route was 1;

vii) the exposure frequency was assumed to be 64 days/year for CT and

128 days/year for RME. These frequencies were based on the assumption that

an adolescent would trespass for 8 days/month from April to November (CT)
and 16 days/month from April to November (RME);

viii) the exposure duration (ED) for the trespasser was assumed to be 12 years (CT
and RME), based on professional judgment;

ix) the age-adjusted body weight for the trespasser was 50 kg. This value represents

the average of 13 year old mean body weights (USEPA, 1997); and

x) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).

The averaging time for non-carcinogens was 365 days per year times the

exposure duration (ED).

3.3.2.2 SOIL AND SLAG EXPOSURE

Future Industrial/Commercial Worker Exposure to Soil and Slag

Under future Site land use conditions, excavation and construction activities could

hypothetically lead to a mixing of the upper 10 feet of soil. Thus a future industrial/
commercial worker on Site may be exposed to soil and slag derived from both surface
and subsurface soil, and this potential exposure pathway was evaluated in the HHRA.
The assumptions regarding industrial/commercial worker exposure to soil and slag on
Site are summarized in Table 3.12. The exposure assumptions corresponded to those of
the current maintenance worker exposure to surface soil and slag (see above), with the

exception of the following:

i) the exposure frequency for the future industrial/commercial worker was
assurned to be 219 days/year (CT) and 250 days/year (RME) based on USEPA
(2004a). ·

Future Construction/Utility Worker Exposure to Soil and Slag

Under future Site land use conditions, excavation and construction activities could

hypothetically lead to a mixing of the upper 10 feet of soil and slag. Thus a future
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construction/utility Worker on Site may be exposed to soil and slag derived from both
surface and subsurface soil, and this potential exposure pathway was evaluated in the
HHRA. The assumptions regarding construction/utility worker exposure to soil and

slag are summarized in Table 3.13. The exposure assumptions corresponded to those of
the current maintenance worker exposure to surface soil and slag (see above), with the

exception of the following:

i) the ingestion rate of soil was assumed to be 330 mg/day for CT and RME
(USEPA, 2002a);

ii) the exposure frequency for the future construction/utility worker was assumed
to be 10 days/year (CD based on professional judgment and 20 days/year
(RME), based on professional judgment;

iii) the exposure duration (ED) for the future construction/utility worker was
assumed to be 1 year for CT and RME, based on professional judgment;

iv) the averaging time for non-carcinogens was 365 days for CT and RME based on
USEPA (1989); and

v) the soil-to-skin adherence factor was 0.1 mg/£12 for CT and 0.3 mg/cm2 for

RME based on USEPA (2004a).

3.3.2.3 GROUNDWATER EXPOSURE

Future Construction/Utility Worker Exposure to Groundwater

Excavation activities may occur during possible future Site construction activities.

Excavation activities were assumed to involve excavations or trenching, that could

involve exposure to groundwater. Thus a hypothetical future construction/utility

worker exposure to groundwater was evaluated in the HHRA. It was assumed that the

construction/utility worker would be exposed to groundwater through incidental

ingestion and dermal contact while excavating and working within the excavation areas.

As the USEPA has not developed an exposure frequency specific for construction
worker, professional judgment was used in the development of the construction/utility

worker exposure frequency and duration. The assumptions regarding construction/
utility exposure to groundwater are summarized in Table 3.15. The exposure
assumptions are as follows:

i) the exposure point concentration was the mean concentration for the CT (most

likely) exposure scenario and the 95% UCL or the maximum detected

concentration, whichever was lower, for the RME exposure scenario;
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ii) the inadvertent groundwater ingestion rate for the future construction/utility
worker was 0.005 L/hour for both the CT and RME. This ingestion rate was
derived from the incidental ingestion rate of 50 mL/hour for an adult while

swimming (USEPA, 1989). Because the workers are not swimming in the
exposed groundwater, but instead may have only occasional limited contact, a
factor of 10 was applied to arrive at the reasonable incidental ingestion rate of
0.005 L/hr;

iii) the exposed skin surface area for the future construction/utility worker was
3,300 cm2 for the CT and RME, per USEPA, 2004a;

iv) the permeability constants are chemical-specific and were taken from the USEPA
(2004a);

v) the exposure time for the construction/utility worker was assumed to be
l hour/day (CT) and 2 hours/day (RME), based on professional judgment;

vi) the exposure frequency for the future construction/utility worker was
10 days/year (CT) and 20 days/year (RME), based on professional judgment;

vii) the exposure duration (ED) for the future construction/utility worker was
assumed to be 1.0 year (CT and RME), based on professional judgment;

viii) the body weight for the adult worker was 70 kg based USEPA (2002a); and

ix) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).
The averaging time for non-carcinogens was 365 times the exposure duration
(ED) based on USEPA (1989).

3.3.2.4 SURFACE WATER

Current Maintenance Worker Exposure to Surface Water

It was assumed that the current maintenance worker would be exposed to surface water
through incidental ingestion and dermal contact. As the USEPA has not developed
exposure time and frequency specific for maintenance workers, professional judgment
was used in the development of the maintenance worker exposure time and frequency.
The assumptions regarding current maintenance worker exposure to surface water are
summarized in Table 3.16. The exposure assumptions corresponded to those of the
future construction/utility worker exposure to groundwater (see above), with the
exception of the following:

i) the exposure time for the current maintenance worker was assumed to be
0.5 hour/day (CT) and 1 hour/day (RME), based on professional judgment;
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ii) the exposure frequency for the current maintenance worker was 8 days/year
(CT) and 16 days/year (RME) based on professional judgment. These
frequencies were based on the assumption that a maintenance worker will do
maintenance for 1 day/month from April to November (CT) and 2 days/month
from April to November(RME);

iii) the exposure duration (ED) for the current maintenance worker was 9 years CT
and 25 years RME based on USEPA (2004a);

iv) the body weight for the maintenance worker was 70 kg based on USEPA (2002a);
and

v) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).
The averaging time for non-carcinogens was 365 times the exposure duration
(ED) based on USEPA (1989).

Current/Future Trespasser Exposure to Surface Water

It was assumed that the current/future trespasser would be exposed to surface water -
through incidental ingestion and dermal contact while trespassing. As the USEPA has
not developed exposure frequency and duration specific for trespassers, professional
judgment was used in the development of the trespasser exposure frequency and
duration. The assumptions regarding current/future trespasser exposure to surface
water are summarized in Table 3.17. The exposure assumptions corresponded to those
of the future construction/utility worker exposure to groundwater (see above), with the
exception of the following:

the exposed skin surface area for the current/future trespasser was 4,400 cm2 for
the CT and RME, per USEPA (1997);

ii) the exposure time for the current/future trespasser was assumed to be
2 hours/day (CT) and 4 hours/day (RME), based on professional judgment;

iii) the exposure frequency for the current/future trespasser was 64 days/year (CT)
and 128 days/year (RME) based on professional judgment. These frequencies
were based on the assumption that an adolescent will trespass for 8 days/month
from April to November (CT) and 16 days/month from April to November
(RME);

iv) the exposure duration (ED) for the current/future trespasser was assumed to be
12 years (CT and RME), based on professional judgment;

vi) the age-adjusted body weight for the trespasser was 50 kg. This value represents
the average of 13 year old mean body weights (USEPA, 1997); and
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vii) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).
The averaging time for non-carcinogens was 365 times the exposure duration
(ED) based on USEPA (1989).

Future Industrial/Commercial Worker Exposure to Surface Water

It was assumed that the future industrial/commercial worker would be exposed to
surface water through incidental ingestion and dermal contact. The assumptions
regarding the future industrial/commercial worker exposure to surface water are
summarized in Table 3.18. The exposure assumptions corresponded to those of the
future construction/utility worker exposure to groundwater (see above), with the
exception of the following:

i) the exposure time for the future industrial/commercial worker was assumed to
be 0.5 hour/day (CT) and 1 hour/day (RME), based on professional judgment;

ii) the exposure frequency for the future industrial/commercial worker was
219 days/year (CT) and 250 days/year (RME) based on USEPA (2004a); and

iii) the exposure duration (ED) for the future industrial/commercial worker was
assumed to be 9 years (CT) and 25 years (RME) based on USEPA (2004a).

Future Construction/Utility Worker Exposure to Surface Water

It was assumed that the future construction/utility worker would be exposed to surface
water through incidental ingestion and dermal contact while conducting short-term
work. The assumptions regarding the future construction/utility worker exposure to
surface water are summarized in Table 3.19. The exposure assumptions corresponded to
those of the future construction/utility worker exposure to groundwater (see
Section 3.3.2.3).

3.3.2.5 SEDIMENT EXPOSURE

Current Maintenance Worker Exposure to Sediment

Under current conditions, a maintenance worker on Site may be exposed to sediment. It
was assumed that the maintenance worker would be exposed to sediment through
incidental ingestion and dermal contact while doing maintenance. As the USEPA has
not developed exposure scenarios specific to maintenance workers for exposure
frequency and ingestion absorption factors, professional judgment was used in the
development of the maintenance worker exposure frequency and ingestion absorption

19867 (5) 26 CONESTOGA-ROVERS & AssocIATES



factors. Table 3.20 presents a summary of the assumptions used to calculate the
maintenance worker exposure to sediment. The exposure assumptions are as follows:

i) the exposure point concentration was the mean concentrations for the CT (most
likely) exposure scenario and the 95% UCL or the maximum detected
concentration in sediment, whichever was lower, for the RME exposure scenario;

ii) the inadvertent ingestion rate for the maintenance worker was 100 mg/day for
both the CT and RME (USEPA, 2002a);

iii) the exposed skin surface area for the maintenance worker was 3,300 cm2 for the
CT and RME, as per USEPA (2004a);

iv) the soil-to-skin adherence factor was 0.02 mg/cm2 for CT and 0.2 mg/cm2 for
RME (USEPA, 2004a);

v) the dermal absorption factors are chemical-specific and were taken from USEPA
(2004a);

vi) the exposure frequency was assumed to be 8 days/year for CT and 16 days/year
for RME. Th@se frequencies were based on the assumption that a maintenance
worker will do maintenance for 1 day/month from April to November (CT) or,
2 days/month from April to November (1*IE), based on professional judgment;

vii) the exposure duration (ED) for the current maintenance worker was 9 years for
CT and 25 years for RME based on USEPA (2004a);

viii) the body weight for the maintenance worker was 70 kg based on USEPA (2002a);
and

ix) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).
The averaging time for non-carcinogens was 365 times the exposure duration
(ED) based on USEPA (1989).

- Current/Future Trespasser Exposure to Sediment

Under current and future conditions, a trespasser on Site may be exposed to sediment.
It was assumed that the trespasser would be exposed to sediment through incidental
ingestion and dermal contact while trespassing. As the USEPA has not developed
exposure scenarios specific to trespassers, professional judgment was used in the
development of the trespasser exposure scenario. Table 3.21 presents a summary of the
assumptions used to calculate the trespasser exposure to sediment. The exposure
assumptions corresponded to those of the current maintenance worker exposure to
sediment (see above), with the exception of the following:
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i) the exposed skin surface area for the trespasser was 4,400 cm2 for the CT and
RME, as per USEPA (1997);

ii) the soil-to-skin adherence factor was 0.04 Ing/cm2 for CT and 0.2 mg/cm2 for
RME (USEPA, 2004a);

iii) the exposure frequency was assumed to be 64 days/year for CT and
128 days/year for RME. These frequencies were based on the assumption that
an adolescent will trespass for 8 days/month from April to November (CT) or
16 days/month from April to November (RME), based on professional
judgment;

iv) the exposure duration (ED) for the current/future trespasser was 12 years for
both CT and RME, based on professional judgment; and

v) the age-adjusted body weight for the trespasser was 50 kg. This value represents
the average of 13 year old mean body weights (USEPA, 1997).

Future Industrial/Commercial Worker Exposure to Sediment

Under future conditions, an industrial/commercial worker may be exposed to
sediments. It was assumed that the industrial/commercial worker would be exposed to
sediment through incidental ingestion and dermal contact while conducting work on
Site. Table 3.22 presents a summary of the conservative and health-protective
assumptions used to calculate the industrial/commercial worker exposure to sediment.
The exposure assumptions corresponded to those of the current maintenance worker
exposure to sediment (see above), with the exception of the following:

i) the exposure frequency for the industrial/commercial worker was 219 days/year
for (CT) and 250 days/year for (RME), by USEPA (2004a).

Future Construction/Utility Worker Exposure to Sediment

Under future conditions, a construction/utility worker.on Site may be exposed to
sediments. It was assumed that the construction/utility worker would be exposed to
sediment through incidental ingestion and dermal contact while conducting short-term
work on Site. Table 3.23 presents a summary of the conservative and health-protective
assumptions used to calculate the construction/ufility worker exposure to sediment.
The exposure assumptions corresponded to those of the current maintenance exposure
to sediment (see above), with the exception of the following:

i) the exposure frequency for the construction/utility worker was 10 days/year for
(CT) and 20 days/year for (RME), based on professional judgment;
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ii) the exposure duration (ED) for the construction/utility worker was assumed to
be 1 year for CT and for RME, based on professional judgment; and 

iii) the soil-to-skin adherence factor was 0.1 mg/cm2 for CT and 0.3 mg/cm2 for
RME (USEPA, 2004a).

3.3.3 AMBIENT AIR EXPOSURE

Current Maintenance Worker Exposure to Ambient Air

The soil-to-ambient air exposure pathway is potentially complete for maintenance
workers under current conditions, and therefore was evaluated in the HHRA. Exposure
to ambient air occurs through inhalation of particulates. Soil chemical data were used to
model potential air emission concentrations on Site for the current maintenance worker.
As the USEPA has not developed exposure time and frequency scenarios specific to
maintenance .workers, professional judgment was used in the development of the
maintenance worker exposure time and frequency scenarios. Table 3.10 presents the
conservative and health-protective assumptions used to calculate maintenance worker
inhalation exposure. The exposure assumptions are as follows:

i) the exposure point concentration was the mean concentration for the CT (most
likely) exposure scenario and the 95% UCL or the maximum detected
concentration, whichever was lower, for the RME exposure scenario;

ii) the inhalation rate for the maintenance worker was 0.83 m3/hour for both the CT
and RME (USEPA, 2002a);

iii) The maintenance worker receptors were assumed to be adults;

iv) The exposure frequency was assumed to be 8 days/year for CT and
16 days/year for RME. These frequencies were based on the assumption that a
maintenance worker will do maintenance for 1 day/month from April to
November (CT) and 2 days/month from April to November (RME);

v) The exposure duration (ED) for the maintenance worker was assumed to be
9 years for CT and 25 years for RME based on USEPA (2004);

vi) the exposure time for the maintenance worker was assumed to be 8 hours/day
for CT and RME, based on professional judgment;

vii) The particulate emission factor was assumed to be 1.36E+09 m3/kg for CT and
RME (USEPA, 2002a);

viii) The body weight of the maintenance worker was 70 kg based on USEPA (2002a);
and
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ix) the carcinogenic averaging time was 365 days per year for 70 years (25,550 days).
The averaging time for non-carcinogens was 365 days per year times the
exposure duration (ED) based on USEPA (1989).

Current/Future Trespasser Exposure to Ambient Air

The soil-to-ambient air exposure pathway is potentially complete for trespassers under
current/future conditions, and therefore was evaluated in the HHRA. Exposure to
ambient air occurs through inhalation of particulates. Soil chemical data were used to
model potential air emission concentrations on Site for the current/future trespasser. As
the USEPA has not developed exposure scenarios specific to trespassers, professional
judgment was used in the development of the trespasser exposure scenario. Table 3.11
presents the conservative and health-protective assumptions used to calculate trespasser
inhalation exposure. The exposure assumptions corresponded to those of the current
maintenance worker exposure to ambient air on Site (see above), with the exception of
the following:

i) the inhalation rate for the trespasser was 1.2 m3/hour for both the CT and RME
based on the short-term exposure inhalation rate for children performing
moderate activities (USEPA, 1997);

ii) The trespasser receptors were assumed to be adolescents aged 7 to 18 years old;

iii) The exposure frequency was assumed to be 64 days/year for CT and
128 days/year for RME. These frequencies were based on the assumption that
an adolescent will trespass for 8 days/month from April to November (CT) and
16 days/month from April to November (RME);

iv) The exposure duration (ED) for the trespasser was assumed to be 12 years (CT
and RME), based on professional judgment;

v) the exposure time for the trespasser was assumed to be 2 hours/day for CT and
4 hours/day for RME, based on professional judgment; and

vi) The age-adjusted body weight for the trespasser was 50 kg. This value
represents the average of 13 year old mean body weights (USEPA, 1997).

Future Industrial/Commercial Worker Exposure to Ambient Air

The soil-to-ambient air exposure pathway is potentially complete for the industrial/
commercial worker under future on-Site conditions, and therefore was evaluated in the

HHRA. Exposure to ambient air occurs through inhalation of particulates. Soil chemical
data were used to model potential air emission concentrations on Site. Table 3.12
includes the conservative and health-protective assumptions used to calculate the
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industrial/commercial worker exposure to ambient air. The exposure assumptions
corresponded to those of the current maintenance worker exposure.to ambient air on
Site (see above), with the exception of the following:

i) the exposure frequency for the industrial/commercial worker·was_219 days/year
for (CT) and 250 days/year for (RME), by USEPA (2004a).

Future Construction/Utility Worker Exposure to Ambient Air

The soil-to-ambient air exposure pathways are potentially complete for the
construction/utility worker exposure scenario evaluated under future Site conditions,
and therefore were evaluated in the HHRA. Exposure to ambient air occurs through
inhalation of particulates. Soil chemical data were used to model potential air emission
concentrations on Site. Table 3.13 provides the conservative and health-protective
assumptions used to calculate the construction/utility worker exposure to ambient air.
The exposure assumptions corresponded to those of the current maintenance worker
exposure to ambient air (see above), with the exception of the following:

i) the exposure frequency for the construction/utility worker was assumed to be
10 days/year (CD and 20 days/year (RME), based on professional judgment;

ii) the exposure duration (ED) for the construction/utility worker was assumed to
be 1.0 year, based on professional judgment; and

iii) the particulate emission factor was calculated to be 4.72E+07 m3/kg for CT and
RME following the methodology presented in USEPA (2002a) and shown on
Table 3.14.

3.4 EVALUATION OF ADULT EXPOSURES TO

LEAD IN SOIL AND WATER

The best available method for determining hazards associated with adult exposures to
lead-impacted soil and water is based on the adult lead exposure equation as presented
in the USEPA document "Recommendations of the Technical Review Workgroup (TRW)
for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead
in Soil" (USEPA, 2003).

The hazard associated with adult lead exposure stems from the relationship between the
lead concentration in site media and the blood lead concentration in the. developing
fetus of a pregnant woman exposed to site media. Current Office of Solid Waste and
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Emergency Response (OSWER) guidance (USEPA, 1998b) calls for the establishment of
cleanup goals to limit childhood risk of exceeding 10 micrograms per deciliter (Bg/dL)
to 5 percent of the population.

Lead was identified as a COPC in soil, slag, groundwater, and surface water associated

with the Site. As such, it is reasonably anticipated that a maintenance worker on Site, a
trespasser in this area, a construction/utility worker performing. excavations and an
industrial/commercial worker on Site would contact lead. Therefore, the fetal 95th

percentile blood lead level was conservatively estimated for an adolescent female
trespasser and adult women maintenance worker, construction/utility worker, and
industrial/commercial worker with Site exposure.

3.4.1 ADULT EXPOSURE EOUATION

The TRW has indicated that the Adult Exposure Equation is a suitable and appropriate
model for assessing adult exposures to lead under an industrial setting. The Adult
Exposure Equation recommended for use by the TRW is as follows:

PbB fetal,0.95 - (PbB adult,0 + PbB adult,site  ' GSD ,at ' R fetal/maternal

Where:

PbBfetal, O.95 - 95th percentile target blood lead (PbB) concentration in the fetus (Bg/dL)

PbBadult,0 = typical lead concentration (Fig/g) (appropriate average concentration for
individual)

Rfetal/maternal = mean ratio of fetal to maternal PbB

GSD£adult = individual Geometric Standard Deviation, an exponent of 1.645

represents the standard normal deviate used to calculate the

95th percentile from a lognormal distribution of blood lead concentration

PbBadult, site = adult blood lead concentration (Fig/dL) contributed by exposure to lead
containing media on Site as shown below

PbB
BKSF•[ (PbS•IRs 'AFs .EFs)+(PbW •IR

adult,site AT
w .AFw • EFwn
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Where:

BKSF = BioKinetic Slope Factor (Fig/dL blood lead increase per Bg/day lead
uptake)

PbS = Soil Lead Concentration (Bg/g)

PbW = Water Lead Concentration (Bg/L)

Ims = Ingestion Rate of soil (g/day) .

IRw = Ingestion Rate of watei (L/day)

EFs = Exposure Frequency for contact with assessed soils (days/yr)

, EFw = Exposure Frequency for contact with assessed water (days/yr)

AFs = absolute Absorption Fraction of lead in soil

AFw = absolute Absorption Fraction of lead in water

AT = Averaging Time; 365 days/year for non-carcinogen exposures

3.4.2 ADULT EXPOSURE EOUATION INPUT PARAMETERS

The basis for selection of input parameters for the above model is discussed below and
shown in Tables,3.24,3.25,3.26, and 3.27.

i) Media Lead Concentrations (PbS, PbW):

The exposure unit specific RME concentrations of lead in the media were used.
Lead was identified in surface soil and slag, surface soil and slag, surface water
and groundwater as follows:

Maintenance Worker:

Su#ace Soil and Slag Sudace Soil Slag Su#ace Water
(Ilglg) (Bg/g) (Bglg) (Bglu

309 - 1,221 184

Adolescent Trespasser:

Surface Soil and Slag Sulface Soil Slag Surface Water

(Bglg) (Bgig) (Bglg) (Bg/L)

309 - 1,221 184

Industrial/Commercial Worker:

Soil and Slag Soil Slag
(0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) Surface Water

(Bgig) (Bg/g) (Bgig) (tlgIL)

81.6 226 133 · ·184
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Construction/Utility Worker:

Soil and Slag Soil Slag
(0 to 10feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) Groundwater

(Bglg) (Bgig) (Bglg) (Bg/L)

81.6 226 133 61.4

ii) Mean Ratio of Fetal to Maternal PbB (Rfetal/maternal):

Various studies have estimated an average fetal-to-maternal PbB ratio of 0.9

based on a weight of evidence approach. This.value has also been used by
USEPA in applying the Adult Exposure Model. The value of 0.9 for was used in
the modeling.

iii) Individual Geometric Standard Deviation (GSDi,adult):

This parameter is used to assess variability in blood lead concentrations among

different individuals. Few data are available regarding GSD values reflecting
individual variability. Instead, GSD values reflecting community variability
(which would be expected to be greater than individual variability) are
frequently applied to estimate individual variability. Various studies have
indicated that community GSDs may range from approximately 1.8 to. 2.1
depending on the demographics. A value for GSD of 2.0 was selected from the

NHANES III survey (USEPA, 2002b) of the adult female in the Northeast region
(Table 3a of USEPA 2002b).

iv) Baseline PbB Value (PbBadult,0):

This parameter is specific to the population in the area of interest. At this time,
no source of data describing blood lead levels for the population in the vicinity of
the Site has been identified. Therefore, published reference data were used to
determine a representative value. Various studies have indicated that Baseline
PbB values range from approximately 1.7 to 2.2 depending on the demographics.
A value of 1.98 kig/dL was chosen for this input parameter based on the
NHANES III survey (USEPA, 2002b) of the adult female in the Northeast region
(Table 3a of USEPA 2002b).

v) · Biokinetic Slope Factor (BKSF in pg/dL per Lig/day):

The IRW adopted a BKSF of 0.4, derived from USEPA (2003). The default value
of 0.4 for the parameter BKSF was used in the modeling.

vi) Soil Absolute Absorption Fraction of Lead (AFs):

The TRW uses 12 percent as the absorbed fraction of lead from soil for adults,
based on an absorption factor for soluble lead of 0.20 (soil/soluble) (USEPA,
2003).
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vii) Water Absolute Absorption Fraction of Lead (AFW):

The TRW uses 20 percent as the absorbed fraction of lead from water for adults,
based on an absorption factor for soluble lead of 0.20 (USEPA, 2003).

viii) Soil Ingestion Rate (IRS in g/day):

Soil ingestion rates of 0.1 g/day for a maintenance worker, 0.1 g/day, 0.1 g/day

for an adolescent trespassers, 0.1 g/day for an industrial/commercial worker,

and 0.33 g/day for a construction/utility worker were applied at the Site

(USEPA, 2002a).

ix) Water Ingestion Rate (IRW in L/day):

Water ingestion rates were calculated based on an incidental ingestion rate of

0.005 L/h, for exposure duration of 1 hour/day for the maintenance worker,
adolescent trespasser, industrial/conunercial worker, and construction/utility
worker.

x) Exposure Frequency (EFS and EFW in days/yr):

For the maintenance worker an exposure frequency of 16 days/year was used as

a realistic maximum exposure in the modeling. For the adolescent trespasser, an

exposure frequency of 128 days/year was determined(scenario specific). For the
industrial/commercial worker, an exposure frequency of 250 days/year (5 days

per week for 50 weeks, based on 2 weeks holidays) was used as a realistic

maximum exposure in the modeling. For the construction/utility worker
scenario, an exposure frequency of 20 days/year was used as a realistic
maximum exposure in the modeling.
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4.0 TOXICITY ASSESSMENT

The toxicity assessment weighs the available evidence regarding the potential for a

particular COPC to cause adverse effects in exposed individuals and estimates the extent

of exposure and possible severity of adverse effects. To develop toxicity values, two

steps are taken: hazard identification and dose-response assessment. The hazard

identification determines the potential adverse effects associated with exposure to a

COPC. In the dose-response assessment, numerical toxicity values are determined or

selected from the available toxicity data.

In the selection of toxicity values, preference has been given to the most recently
developed values because these would incorporate the most recent toxicological

information and would provide the best basis upon which to assess potential health

hazards/risks. Toxicity values were primarily obtained from the IRIS (Integrated Risk

Information System) database (USEPA 2004b), Health Effects Assessment Summary

Table (HEAST, 1997), and the USEPA-NCEA provisional values as presented in the

USEPA Region IX PRGs (USEPA-IX, 2004) and USEPA Region III RBCs (USEPA-III,

2004).

4.1 NON-CARCINOGENIC HAZARDS

4.1.1 TOXICITY INFORMATION FOR NON-CARCINOGENIC EFFECTS

For substances suspected to cause non-carcinogenic chronic effects, the health criteria

are usually expressed as chronic intake levels or reference dose (RfDs) [in units of

mg/(kg day-1)] below which, no adverse effects are expected. In other words, there is a

level of exposure to a chemical below which no toxic effects are expected. In contrast to

the toxicological model used to assess carcinogenic risk, which assumes no ·

concentration threshold, the non-carcinogenic dose-response model postulates a
"threshold".

In this risk assessment, chronic RfDs are used as the toxicity values for non-carcinogenic

health effects. A chronic RfD is defined as an estimate (with an uncertainty spanning an

order of magnitude or greater) of a daily exposure level for the human population,

including sensitive sub-populations, which poses no appreciable risk of deleterious
effects over a lifetime of exposure. Uncertainty factors are incorporated into the RfDs to
account for extrapolations from animal toxicity data, data quality, and to protect
sensitive sub-populations. The basis of. an RfD is usually the highest dose level

administered to laboratory animals that did not cause observable adverse effects after
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chronic (usually lifetime) exposure. This is called the No-Observed Adverse Effect Level
(NOAEL). The NOAEL is then divided by an uncertainty (safety) factor, and sometimes
an additional modifying factor, to obtain the RfD. In general, an uncertainty factor of 10
is used to account for interspecies variation and another factor of 10 to account for

sensitive human populations. Additional factors of 10 are included in the uncertainty
factor if the RfD is based on the Lowest-Observed Adverse Effect Level (LOAEL) instead

of the NOAEL, or if data inadequacies are present (e.g., the experiment for which the

RfD was derived had less than lifetime exposure). The LOAEL is the dose level

administered to laboratory animals that causes the lowest adverse effect (i.e., liver
toxicity - although this is species and chemical-specific) after chronic exposure.

Table 4.1 presents the non-cancer toxicity data (RfDs) used to estimate human health

effects for oral and dermal exposure routes. Table 4.2 presents RfDs used for the

inhalation exposure route.

4.2 CARCINOGENIC RISKS

4.2.1 TOXICITY INFORMATION FOR CARCINOGENIC EFFECTS

Cancer Slope Factors (CSFs) are quantitative risk estimates of carcinogenic potency.
Slope factors relate the lifetime probability of excess cancers to the lifetime average
exposure dose of a substance. CSFs are estimated using mathematical extrapolation

models, most commonly the linearized multistage (LMS) model, and are presented as
risk per mg/(kg-day-9 (i.e., mg carcinogen per kg body weight per day). These models
assume. low dose-response linearity and thus may not be appropriate for some suspect
carcinogens, in particular those that function as promoters. As well, the body's natural
repair processes and defense mechanisms may decrease cancer risk at low exposure

levels. Thus, the risks at lower exposure levels are likely overestimated using the LMS
model. When adequate human epidemiology data are available, maximum likelihood
estimates (MLEs) of model parameters are used to generate a CSF. When only animal
data are available, the CSF is derived from the largest possible linear slope that is
consistent with the data (within the upper 95 percent confidence limit). In other words,
the true risk to humans, while not identifiable, is not likely to exceed the upper-bound
estimate. This is a conservative estimate, and in some cases a linear slope of zero may be

as appropriate for the ·data (i.e., no carcinogenic risk).

Known or suspect human carcinogens have been evaluated and identified by the
Carcinogen Assessment Group using the USEPA Weight-of-Evidence approach for

carcinogenicity classification (HEASL 1997). The USEPA classification is based on an
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evaluation of the likelihood that the agent is a human carcinogen. The evidence is
characterized separately for human and animal studies as follows:

Group A - Known Human Carcinogen (sufficient evidence of carcinogenicity in
humans);

Group B -Probable Human Carcinogen (Bl - limited evidence of carcinogenicity in
humans; B2 - sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans);

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data);

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence); and

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of
carcinogenicity in animal studies).

The COPCs were classified utilizing the USEPA system. Table 4.3 presents the cancer
toxicity data (CSFs) used in the HHRA to estimate the risk of cancer for the oral and
dermal exposure routes. Table 4.4 presents CSFs for the inhalation exposure route.

4.3 POTENTIAL RISK FROM CARCINOGENS

A CSF is applied to estimate the potential risk of cancer from exposure to carcinogenic
chemicals. The CSF, when multiplied by the lifetime average daily intake, provides an
estimate of the probability that the intake will cause cancer during the lifetime of the
exposed individual. This increased cancer risk is expressed, for example, as 1 x 10-6 or
1.OE-06 (1 in 1 million increased cancer risk). This is an upper limit estimate of the risk,
based on very conservative health-protective assumptions and conservative statistical
evaluations of data from animal experiments or epidemiological studies. To state that a
chemical exposure causes a 1E-06 added upper limit risk of cancer means that if
1,000,000 people are exposed to this concentration of the chemical for their lifetimes, a
maximum of one additional incident of cancer may occur. This is a very conservative
estimate, and, in fact, there may be no additional cases of cancer due to the chemical
exposure.
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5.0 RISK CHARACTERIZATION

The objective of this risk characterization is to integrate information developed in the
exposure assessment (Section 3.0) and the toxicity assessment (Section 4.0) into a
complete evaluation of the potential human health risks associated with exposure to
potentially contaminated surface soil and slag, subsurface soil and slag, groundwater,
surface water, and sediment at the Site. The methods used in this risk characterization

are based on USEPA RA guidance for human exposures (USEPA, 1989, 199la, 199lb,
1997,1998a, 2002a, 2004a).

5.1 HAZARD ESTIMATES

The potential for non-cancer health effects from exposure to a COPC is evaluated by
comparing an exposure level over a specified time period to a reference dose (RfD) for a
similar time period. This ratio, termed the hazard quotient, is calculated according to
the following general equation:

CDI

HQ =RID

Where:

HQ = The Hazard Quotient (unitless) is the ratio of the exposure dose of a chemical
to a reference dose not expected to cause adverse effects from a lifetime
exposure. A hazard quotient equal to or below 1.0 is considered protective of.
human health.

CDI = The Chronic Daily Intake is the chemical dose calculated by applying the
exposure scenario assumptions and expressed as mg/(kg day-9. The intake
represents the average daily chemical dose over the expected period of
exposure.

RfD = The Reference Dose is a daily dose believed not to cause an adverse effect from
even a lifetime exposure [mg/(kg day-1)]. The RfD is based on experimental
data and/or epidemiological studies.

The Hazard Index (HI) is the sum of Hazard Quotients for individual COPCs for a
specific exposure scenario.

19867 (5) 39 * CONESTOGA-ROVERS & ASSOCIATES



The summation of non-carcinogenic effects is only additive if they pertain to similar
target organs. The HIs presented in Section 5.3 conservatively sum the non-carcinogenic
effects without regard to target organs. HIs summed across similar target organs are
presented on the hazard quotient calculation tables for the Site.

5.2 CANCER RISK ESTIMATES

Exposure scenarios may involve potential exposure to more than one carcinogen. To
represent the potential carcinogenic effects posed by exposure to multiple carcinogens,.it
is assumed, in the absence of information on synergistic or antagonistic effects, that
these risks are additive. Cancer risks are calculated utilizing the following general
equation:

Cancer Risk = LADD x CSF

Where:

Cancer Risk

LADD

CSF

Estimated upper bound on additional risk of cancer over a lifetime in
a population exposed to the carcinogen for a specified exposure
period (unitless).

The Lifetime Average Daily Dose of the chemical calculated using
exposure scenario assumptions and expressed in mg/(kg-day-1). The
intake iepresents the total lifetime chemical dose averaged over an
individual expected lifetime of 70 years.

The Cancer Slope Factor models the potential carcinogenic response
and is expressed as [mg/(kg-day-1)1-1.

For estimating cancer risks from exposure to multiple carcinogens from a single
exposure route, the following equation is used:

N

Risler = I Risk
i=1

Where:

RiskT = Total cancer risk from route of exposure

Riski = Cancer risk for the chemical ·
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N Number of chemicals

The cumulative carcinogenic risks are presented and discussed in Section 5.3.

5.3 RISK OUANTIFICATION SUMMARY

The hazard indices and excess lifetime cancer risks for the various exposure scenarios
for on-Site media are presented below.

5.3.1 CALCULATION OF NON-CANCER HAZARDS AND

CALCULATED LIFETIME CANCER RISKS FOR RECEPTORS

The non-cancer hazard calculations and calculated lifetime cancer tisks for potential
receptors at the Site are presented in Appendix B and summarized below.

Receptor Medium Route Exposure Non- Appendix Carcinogenic Appendix

Carcinogenic Table Risk Table

Hazard Index Reference Reference

Maintenance Surface Soil Ingestion
Worker and Slag Dermal

(Current) Inhalation

CT 1.lE-02 B.1.1.CT 4.OE-08 B.2.1.CT

RME 7.7E-02 B.1.1.RME 7.3E-07 B.2.1.RME

Maintenance Surface Soil Ingestion
Worker Dermal

(Current) Inhalation

Maintenance Surface Slag Ingestion
Worker Dermal

(Current) Inhalation

Trespasser Surface Soil Ingestion

(Current/ and Slag Derrnal

Future) Inhalation

CT 5.9E-03 B.1.2.CT 3.9E-08 B.2.2.CT

RME 4.9E-02 B.1.2.RME 3.2E-07 B.2.2.RME

CT 2.4E-02 B.1.3.CT 2.9E-08 B.2.3.CT

RME 2.2E-01 B.1.3.RME 5.6E-07 B.2.3.RME

CT 1.4E-01 B.1.4.CT 6.lE-07 B.2.4.CT

RME 9.8E-01 B.1.4.RME 4.lE-06 B.2.4.RME

Trespasser Surface Soil Ingestion
(Current/ Dermal

Future) Inhalation

CT 6.9E-02 B.1.5.CT 6.OE-07 B.2.5.CT

RME 6.2E-01 B.1.5.RME 1.8E-06 B.2.5.RME

Trespasser Surface Slag Ingestion
(Current/ Dermal

Future) Inhalation

CT 3.OE-01 B.1.6.CT 4.4E-07 B.2.6.CT

RME 2.8E+00 B.1.6.RME 3.2E-06 B.2.6.RME

Industrial/ Soil and Slag Ingestion
Commercial Dermal

Worker (Future) Inhalation

Industrial/ Soil Ingestion
Commercial Derrnal

Worker Inhalation

(Future)

CT 2.7£-01 B.1.7.CT 1.2E-06 B.2.7.CT

RME 7.8E-01 B.1.7.RME 6.lE-06 B.2.7.RME

CT 1.2E-01 B.1.8.CT 1.OE-06 B.2.8.CT

RME 4.5E-01 B.1.8.RME 4.5E-06 B.2.8.RME
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Receptor Medium Route Exposure Non- Appendix Carcinogenic Appendix
Carcinogenic Table Risk Table

Hazard Index Reference Reference

Industrial/ Slag Ingestion
Commercial Dermal

Worker Inhalation

(Future)

Construction/ Soil and Slag Ingestion

Utility Worker Dermal

(Future) Inhalation

Construction/ Soil Ingestion

Utility Worker Dermal

(Future) Inhalation

cr 3.6E-01 B.1.9.CT 1.lE-06 B.2.9.CT

RME 2.OE+00 B.1.9.RME 6.9E-06 B.2.9.RME

CT 4.8E-02 B.1.10.CT 2.lE-08 B.2.10.Cr

RME 1.7E-01 B.1.10.RME 6.3E-08 B.2.10.RME

CT 2.3E-02 B.1.11.CT 1.8E-08 B.2.11.CT

RME 1.3E-01 B.1.11.RME 4.4E-08 B.2.11.RME

Construction/ Slag Ingestion

Utility Worker - Dermal

(Future) Inhalation

Construction/ Ground Ingestion

Utility Worker water Dermal

(Future)

Maintenance Surface Ingestion
Worker Water Dermal

(Current)

CT 6.9-02 B.1.12.CT 1.9E-08 B.2.12.CT

RME 5.lE-01 B.1.12.RME 7.3E-08 B.2.12.RME

CT 3.8E-03 B.1.13.CT 1.5E-09 B.2.13. CT

RME · 2.7E-02 B.1.13.RME 7.2E-09 B.2.13.RME

CT 2.5E-03 B.1.14.CT 4.9E-09 B.2.14.CT

RME 1.5E-02 B.1.14.RME 6.3E-08 B.2.14.RME

Trespasser Surface Ingestion CT 1.4E-01 B.1.15.CT 3.3E-07 B.2.15.CT

(Current/ Water Dermal
RME 8.8E-01 B.1.15.RME 1.5E-06 B.2.15.RME

Future)

Industrial/ Surface Ingestion CT 6.8E-02 B.1.16.CT 1.3E-07 B.2.16.CT

Commercial Water Dermal
RME 2.4E-01 B.1.16.RME 9.8E-07 B.2.16.RME

(Future)

Construction/ Surface Ingestion

Utility Worker Water Dermal

(Future)

6.2E-03 B.1.17.CT 1.4E-09 B.2.17.CT

3.9E-02 B.1.17.RME 6.3E-09 B.2.17.RME

Maintenance Sediment Ingestion
Worker Dermal

(Current)

Trespasser Sediment Ingestion
(Current/ Dermal

Future)

Industrial/ Sediment Ingestion
Commercial Dermal

(Future)

CT 3.2E-03 B.1.18.CT 4.9E-08 B.2.18.Cr

RME 1.2E-02 B.1.18.RME 5.4E-07 B.2.18.RME

CT 7.3E-02 B.1.19.CT 7.5E-07 B.2.19.CT

RME 5.3E-01 B.1.19.RME 3.OE-06 B.2.19.RME

cr 8.9E-02 B.1.20.CT 1.3E-06 B.2.20.CT

RlvIE 1.8E-01 B.1.20.RME 8.4E-06 B.2.20.RME

Construction/ Sediment Ingestion CT 1.3E-02 B.1.21.CT 2.3E-08 B.2.21.CT

Utility Worker Dermal
RME 4.3E-02 B.1.21.RME 8.lE-08 B.2.21.RME

(Future)

5.4 SUMMATION OF RISKS

A given human population may be exposed to a chemical by several exposure routes
and through more than one medium. The purpose of this section is to identify the risks
associated with a population that may be exposed to Site COPCs through a combination
of exposure pathways.
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USEPA (1989) states that risks should be combined across exposure pathways only
where the following situation occurs:

a) reasonable exposure pathway combinations are identified; and

b) it appears likely that the same individuals would consistently face the
'treasonable maximum exposure" (RME) through more than one pathway.

Instead of encouraging the calculation of combined risks from across exposure
pathways, USEPA (1989) cautions that each RME estimate includes many conservative
assumptions and that combining estimates is not appropriate unless the combination
itself is a RME:

"For real world situations in which contaminant concentrations vary over time and
space, the same individual may or may not experience the RME for more than one
pathway over the same period of time. One individual might face the RME through one
pathway, and a d#erent individual face the RME through a di¥erent pathway. Only if
you can explain why the kev RME assumptions.for more than one pathway applv to the
same individudl or sub-population should the RME risks.for more than one pathway be
combined.

In some situations, it may be appropriate to combine one pathway's RME risks
with other pathways' risk estimates that have been derived ftom more typical
exposure parameter values". [Emphasis added].

It is improbable that the same person would experience all potential exposures
associated with the study area or even over the periods of years specified in the
individual RME scenarios. As a result, it is considered inappropriate to add together the
estimated risks and hazards for the different exposure routes and pathways, because
this would result in the exaggeration of an appropriate RME for the summed exposures.
The summation of the CT estimates is likely the more appropriate representation of a
cumulative maximum exposure. However, where appropriate and for completeness,
both cumulative CT and RME risks and hazards from separate exposure routes and
media were combined to estimate total CT and RME exposures.

The cumulative HIs and lifetime cancer risks across all applicable exposure routes for
receptors on Site are presented in Appendix B and summarized below.
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Receptor Media Exposure Cumulative Non- Cumulative Appendix
Carcinogenic Carcinogenic . Table

Hazard Index Risk Reference

Maintenance Worker Surface Soil cr 1.7E-02 9.4E-08 B.3.1.CT

(Current) and Slag, Surface Water, RME 1.OE-01 1.3E-06 B,3.1.RME
Sediment

Maintenance Worker Surface Soil, Surface

(Current) Water, Sediment

CT 1.2E-02 9.2E-08 B.3.1.CT

RME 7.6E-02 9.2E-07 B.3.1.RME

Maintenance Worker Surface Slag, Surface
(Current) Water, Sediment

CT 3.OE-02 8.2E-08 B.3.1.CT

RME 2.5E-01 1.2E-06 B.3.1.RME

Trespasser Surface Soil

(Current/Future) and Slag, Surface Water,
Sediment

CT 3.2E-01 1.7E-06 B.3.2.CT

RME ZOE+00 8.7E-06 B.3.2.RME

Trespasser Surface Soil, Surface

(Current/Future) Water, Sedirnent

CT 2.5E-01 1.7E-06 B.3.2.CT

RME 1.6E+00 6.4E-06 B.3.2.RME

Trespasser Surface Slag, Surface
(Current/Future) Water, Sediment

CT 4.8E-01 1.5E-06 B.3.2.CT

RME 3.9E+00 7.8E-06 B.3.2.RME

Industrial/ SQil and Slag CT 4.2E-01 2.6E-06 B.3.3.Cr

Commercial Worker
RME 1.2E+00 '1.6E-05 B.3.3.RME

(Future)

Industrial/ Soil CT 2.8E-01 2.5£-06 B.3.3.CT

Commercial Worker
RME 8.8E-01 1.4E-05 B.3.3.RME

(Future)

Industrial/ Slag CT 5.lE-01 2.6E-06 B.3.3.CT

Commercial Worker
RME 2.4E+00 1.6E-05 B.3.3.RME

(Future)

Construction/Utility Soil and Slag CT 7.lE-02 4.5E-08 B.3.4.CT

Worker (Future) RME 2.8E-01 1.5E-07 B.3.4.RME

Construction/Utility Soil CT 4.6E-02 4.2E-08 B.3.4.CT

Worker (Future)
RME 2.3E-01 1.3E-07 B.3.4.RME

Construction/Utility Slag CT 9.3-02 4.3E-08 B.3.4.CT

Worker (Future)
RME 6.lE-01 1.6E-07 B.3.4.RME

5.5 RISK AND HAZARD COPC CONTRIBUTIONS

The contribution to total risk and hazard of each COPC for a specific combined exposure
scenario varies, depending on the COPC exposure point concentration and relative
toxicity. Frequently, most of the risk estimated for an exposure scenario can be
attributed to a few COPCs. The following sub-sections present a summary of the
COPCs contributing the majority of risk and/or hazard at the Site.
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Current/Future Trespasser

Table 5.1 presents the COPCs contributing the majority of the combined hazard for the
RME current/future trespasser exposure to surface soil and slag, surface soil, and slag,
through ingestion, dermal contact and inhalation at the Site. The RME cumulative, HI

for surface soil and slag, surface soil, and slag, were 2.0,1.6, and 3.9, respectively. No

single compound accounts for more than 10 percent of the cumulative HI.

Future Industrial/Commercial Worker

Table 5.2 presents the COPCs contributing the majority of the combined hazard for the
RME future industrial/commercial worker exposure to surface soil and slag, surface

soil, and slag, through ingestion, dermal contact and inhalation. The RME cumulative

HI for surface soil and slag, surface soil, and slag, was 1.21, 0.88, and 2.43, respectively.

No single compound accounts for more than 10 percent of the cumulative HI.

5.6 HAZARD ASSESSMENT FOR LEAD EXPOSURES

5.6.1 ADULT LEAD RESULTS

Lead was identified as a COPC in surface soil and slag, slag and surface water in

current/future receptors; soil and slag, soil, slag and groundwater in future receptors.

Pathways considered for exposure to lead were maintenance worker incidental ingestion

and dermal contact of surface soil and slag, maintenance worker incidental ingestion

and dermal contact of surface slag, and maintenance worker incidental ingestion and

dermal contact of surface water; trespasser incidental ingestion and dermal contact of
surface soil and slag, trespasser incidental ingestion and dermal contact of surface slag,

and trespasser incidental ingestion and dermal contact of surface water;

industrial/commercial worker incidental ingestion and dermal contact of soil and slag,
industrial/commercial worker incidental ingestion and dermal contact of soil,
industrial/commercial worker incidental ingestion and dermal contact of slag, and

industrial/commercial worker incidental ingestion and dermal contact of surface water;

construction/utility worker incidental ingestion and dermal contact of soil and slag,
construction/utility worker incidental ingestion. and dermal contact of soil,
construction/utility worker incidental ingestion and dermal contact of slag, and
construction/utility worker incidental ingestion and dermal contact of groundwater.
The RME surface soil and slag lead concentration for maintenance workers was
309 lig/g. The slag lead RME concentration for maintenance workers was 1,221 pg/g
and the surface water lead RME concentration was 184 kig/L. The RME surface soil and
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slag lead concentration for trespassers was 309 Fig/g. The slag lead RME concentration
for trespassers was 1,221 pg/g and the surface water lead RME concentration was
184 Fg/L. The RME soil and slag, soil, and slag lead concentration for
industrial/commercial workers were 81.6 Bg/g, 226 pg/g, and 133 pg/g, respectively.
Ihe RME surface water lead concentration for industrial/commercial workers was
184 Fg/L. The 1*IE soil and slag, soil, and slag lead concentration for
construction/utility workers were 81.6 Bg/g, 226 pg/g, and 133 Fig/g, respectively.
Groundwater lead concentration was 61.2 #g/L for the construction/utility workers.

The estimated 95th percentile for fetal blood lead levels for female for maintenance
worker exposure to lead in surface soil, slag, and surface water; surface water; and slag
and surface water, presented in Table 3.24, were 5.77, 5.58, and 6.31 Bg/dL, respectively.
Based on the TRW recommended fetal blood lead of 10 Bg/dL, the hazard indices (HI)
for maintenance workers are 0.58,0.56, and 0.63, respectively.

The estimated 95th percentile for fetal blood lead levels for female adolescent trespasser
exposure to lead in surface soil, slag, and surface water; surface water; and slag and
surface water, presented in Table 3.25, were 7.11, 5.65, and 11.43 Bg/dL, respectively.
Based on the TRW recouunended fetal blood lead of 10 #g/dL, the hazard indices (HI)
for trespassers are 0.71, 0.57, and 1.1, respectively.

The estimated 95th percentile for fetal blood levels for female adult industrial/
commercial worker exposure to lead in soil and slag, soil, and slag, (combined with lead
exposure in surface water), presented in Table 3.26 were 6.47, 7.81, and 6.95 Bg/dL,
respectively. Based on the TRW recommended fetal blood lead of 10 #g/dL, the hazard
indices (HI) for industrial/commercial workers are 0.65,0.78, and 0.7, respectively.

The 95th percentile for fetal blood lead levels estimated for female adult construction/
utility worker exposure. to lead in soil and slag, soil, and slag (combined with lead 
exposure in groundwater) presented in Table 3.27 were 5.79, 6.14, and 5.91 Bg/dL,
respectively. Based on the TRW recommended fetal blood lead level of 10 #g/dL, the
hazard indices (HI) for future construction/utility workers were 0.58, 0.61, and· 0.59,
respectively.

5.7 UNCERTAINTY ANALYSIS

The purpose of Bis section is to provide a summary and discussion regarding the
uncertainties associated with the HHRA evaluation. The various uncertainties are

discussed below in the following sections.
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5.7.1 SAMPLING PROCEDURE BIAS

The sampling strategy is a factor that impacts the health evaluation for chemicals at the

Site. Often in the sampling procedures, samples are taken from locations that are visibly
contaminated or where contamination would be expected and not from areas of the Site

that are potentially uncontaminated. This creates a sampling bias toward worst-case

(higher) exposure point concentrations in the media sampled. The utilization of such

biased data in the HHRA increases the conservative or health-protective nature of the
health risk and hazard assessment.

The data used to estimate CT and RME scenarios for the Site were, primarily, collected

in such a biased manner. The groundwater and soil samples were collected from known

historic areas of known contamination, and should represent the highest COPC

concentrations. Sampling rounds usually focussed on additional characterization of the
more heavily contaminated areas, thus introducing a high bias in both CT and RME
scenarios.

5.7.2 EXPOSURE SCENARIO ASSUMPTIONS

This section evaluates the uncertainty associated with the primary exposure scenario
assumptions such as land use and frequency of exposure. Because the assumptions used
in the scenarios are often not objectively based but rather are subjective estimates based

on judgment, conservatism, and experience applied to available data, the tendency is to
select conservative, health-protective values to guard against under-estimating exposure

(and associated risks). This leads to a general over-estimation of exposure. When each
individual exposure is over-estimated, the net effect is compounded. That is, the total

exposure is over-estimated to an even greater degree than the individual exposures.
Exposure scenarios are, therefore, conservative in nature, and thereby provide the
necessary safety factor for protection of human health. It is very likely that the
calculated exposure concentrations are greater than the actual exposure concentrations.

The intent of the HHRA was to estimate the potential point exposures for both the
"average" [Central Tendency (CT) or Mean] and the reasonable maximum exposure
(RME) exposure scenarios. In order to accomplish this goal, a series of standardized
USEPA exposure assumptions were utilized, where available and applicable. In the
absence of available or applicable exposure assumptions, professional judgment was
used to establish necessary assumptions protective of human health. The CT exposure
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scenario represents an "average" exposure scenario that is reasonably expected to occur.
The RME scenario represents the reasonable maximum exposure expected to occur. The
exposure scenarios (CT and RME) were developed to evaluate possible risk under both
current and future land use conditions.

The major uncertainties regarding the physical exposure scenarios used in the HHRA
are summarized as follows:

i) Because of limited data for most chemicals in the surface soil, the mean values
(for CT) and the maximum reported values (for I*iIi) have been used as point
concentrati6ns to estimate exposures to the trespasser population. Although the
use of maximum values is generally recognized as an appropriate conservative
screening approach, it should be recognized that this procedure will likely
overestimate actual exposure by orders of magnitude. Use of maximum detected
CON concentrations in other exposure scenarios will lead to similar
overestimates.

ii) . The actual frequency of trespassing entry to the Site is unknown. As a result
USEPA default values and professional judgment were used to conservatively
estimate media exposure on Site.

iii) Long-term exposure point concentrations are inherently uncertain because COPC
concentrations are assumed to remain constant over time. The assumptions that
the measured concentrations are equivalent during sampling and exposure over
the duration of exposure will overestimate the intake and resulting risk.

iv) For most COPCs, the HHRA assumed that 100 percent absorption occurs after
oral ingestion. Actual absorption rates from ingested contaminants may vary
from 5 to 100 percent due to the tendency for strong adsorption of the COPCs to
the ingested soil and sediment, which would reduce or prevent uptake into the
body. Thus, assumption of 100 percent absorption of ingested COPCs
overestimates the associated risks.

5.7.3 DOSE RESPONSE

One of the major uncertainties in estimating Site-specific risk is the application of
published toxicity information. Factors introducing uncertainty associated with toxicity
value application are as follows:
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i) Applicability of animal toxicity data - chemicals may be assumed to be human
carcinogens based on animal studies even when there is limited or no available
evidence that the chemical is a human carcinogen.

ii) Differences in chemical concentrations - CSFs are derived from high
concentration animal studies and therefore may not be applicable to low
concentration exposures.

iii) Assumptions in toxicity values - CSFs are developed in a conservative manner.

iv) Assumptions in toxicity values (Non-carcinogenic Hazard) - RfDs are also
established with conservative safety factors compared to actual studies.

5.7.4 THEORETICAL NATURE OF RISK ESTIMATES

A human health risk assessment assigns a numerical value to the excess probability
(above background cancer rates) of a case of cancer developing in a population exposed
to a specified amount of chemical that is a known or suspect carcinogen. This numerical
value is presented as an upper limit excess cancer risk such as 1.OE-05, or one additional
cancer case in a one hundred thousand people exposed to the chemical and at the
specific chemical concentration for their entire lifetime, which is assumed to be 70 years.
The model that is applied to calculate this numerical risk value is intentionally biased to
give a high value so the true value would be lower. The Cancer Risk Model and the
assumptions used to estimate exposure are protective of the most sensitive populations.
The true risk is expected to be lower than that calculated, and may quite reasonably be
zero. Thus risk estimates are overestimated by the HHRA methodology itself.

5.7.5 SYNERGISTIC, ADDITIVE, AND ANTAGONISTIC EFFECTS

Receptor exposure to a mixture of chemicals can in some cases lead to synergistic,
additive, or antagonistic health effects. Synergistic effects occur when chemicals interact
in the receptor and cause an effect significantly greater than the sum of effects of the
individual chemicals. There is no apparent scientific basis to suspect that the COPCs
identified at the Site will have synergistic effects. Potential synergistic effects were not ·
evaluated in the HHRA, and thus if these are occurring, then the calculated risks and
hazards may be underestimated. Alternatively, chemicals may interact in the receptor in
such a way as to cause an overall effect that is less than the sum of effects of the
individual chemicals. These potential antagonistic effects were not evaluated in the
HHRA, and thus, if they are occurring, the calculated risks and hazards may be
overestimated.
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It was assumed in the HHRA that carcinogenic and non-carcinogenic effects were

additive, such that individual chemical cancer risks and non-carcinogenic hazards were

added to obtain a total risk and hazard estimate. All compounds were treated as if they

all affect the receptor in a similar manner although if each COPC had a different mode of

action, then the resulting risks would presumably be non-additive. For a conservative

assessment, the potential carcinogenic risk and non-carcinogenic hazard ratios for each

COPC were added to yield a total risk or hazard. Although the carcinogenic risks and

non-carcinogenic hazards for individual chemicals were summed, there is no.basis to

suspect the toxic effects are additive. This suggests that the total calculated risks and

hazards estimated for the potential Site receptors may be higher than will actually occur.
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NOTES:
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932001' PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.

PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM 'SITE
PLAN AND SAMPLING LOCATION' PREPARED BY ABB
ENVIRONMENTAL.

2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.

1 keli z

SOURCE:

NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF

AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS
& SCIENTISTS. 12/8/2000

figure 2.2
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NOTES:
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figure 2.3
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NOTES:
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2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.

figure 2.4

SLAG MATERIAL SAMPLE LOCATIONS

HUMAN HEALTH RISK ASSESSMENT
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NOTES:

1. BASE MAP DIGITIZED FROM VANADIUM SITE NO.
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2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.

figure 2.5

SUBSURFACE SOIL SAMPLE LOCATIONS
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Niagara Falls, NY
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figure 2.6
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Niagara Falls, NY
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SOURCE:

NIAGARA MOHAWK POWER CORPORATION, VANADIUM CORPORATION OF
AMERICA SITE, NIAGARA FALLS, NY. FIGURES 1, 2 AND 3, BBL ENGINEERS

& SCIENTISTS. 12/8/2000

NOTES:

1. BASE MAP DIGITIZED FROM VANADIUM SITE NO.

932001' PROVIDED BY LU ENGINEERS, 2230 PENFIELD RD.,

PENFIELD, NY, (716) 377-1450. MAP DATA DIGITIZED FROM'SITE
PLAN AND SAMPLING LOCATION' PREPARED BY ABB

ENVIRONMENTAL.

2. SITE FEATURES AND SAMPLE LOCATIONS ARE APPROXIMATE.

figure 2.7

SURFACE WATER/SEDIMENT SAMPLE LOCATIONS
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VANADIUM CORPORATION OF AMERICA SITE

Niagara Falls, NY
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ario Exposure Exposure R

Page 1 of 1
TABLE 2.1

SELECTION OF EXPOSURE PATHWAY SCENARIOS

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

eceptor Receptor Exposure Type of Rationale for Selection or Exclusion
Medium Medium Point Population Age Route Analysis of Exposure Pathway

Surface Soil Surface Soil 4 Direct Maintenance Worker Adult Ingestion Quant Potential exposure to contaminated surface soil and slag
and Slag Contact Dermal while doing maintenance work.

Inhalation

Surface Soil Surface Soil Direct Maintenance Worker Adult Ingestion Quant Potential exposure to contaminated sur·face soil
Contact Dermal while doing maintenance work.

Inhalation

Slag Surface Soil Direct Maintenance Worker Adult Ingestion Quant Potential exposure to contaminated slag
Contact Dermal while doing maintenance work.

Inhalation

Surface Water  Surface Water Direct Maintenance Worker Adult ' Ingestion Quant Potential exposure to contaminated surface water
Contact Dermal while doing maintenance work.

Sediment Sediment Direct Maintenance Worker Adult Ingestion Quant Potential exposure to contaminated sediment
Contact . Dermal · while doing maintenance work.

D

CRA 19867 (5)

n



Page 1 of 1

TABLE 2.2

OCCURRENCE DISTRIBUrION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL AND SLAG - CURRENT/FUTURE RECEPTORS
OPERABLE UNIT 3

VANADIUM CORPORATIONOF AMERICA

NIAGARA FALLS, NEW YORK

5,-enarin Timeframe: Current/ Futum

Medium: Surface Soil and Slag
Exposure Medium: Surface Soil

Exposure Point: Ingestion, [»mal and inhalation /

Che,lica/ Mini,nuin (1.2) Mini,Mwin

Colle'tration Qualifie,

Maximum {1,2) Maxi,nuin Units Location Detection Range of Conce,lt•ation B.RE RS-PRG Screen{.1 (6) Potential Potentiol COPC Rationatefor (7)
COncentratioM Qualgic, of Moximw„, Frequency Detection used for NYSDEC Soil Soil Toxicity Value ARAR/TBC ARARITBC Flag Contimimi,tt

ConcentratioM (2) Limili Screcni'g TAGM 4046 Ind„strial Indust.fal Value Source Deletion

(21 m (33 (41 (51 0, Sel/Non

M!!ati

Aluminum 5030 • 113000 mg/kg SS-3 (slag; 11/07/96) 57/57 - 113000 - 78000 76000 76000 N N/A . N/A X

Antimony 1.7 N 339 mg/kg SB-3A (slag; 11/07/96) 18/38 0.893 - 7.2 339 - 31 31 31 N N/A N/A X
Ar"nie 0.67 B 453 mg/kg S5-16 (0-0.167 ftbgs; slag; 07/18/03) 45/57 0.47 - 2.06 453 7.5 0.43 0.39 039 C N/A N/A X
Barium 27.8 1410 mg/kg Green Surface Waste (11/07/96) 57/57 - 1410 300 5500 5400 300 N N/A N/A X
Beryllium 0.09 B 3.5 mg/kg Green Surface Waste (11/07/96) 48/57 0.05-1.0 3.5 0.16 160 150 0.16 C N/A N/A X
Cadmium 0.0696 J 141 mg/kg SS-3 (slag; 11/07/96) 37/57 0.17-1.67 141 1.0 3900 37 1.0 N N/A N/A X
Calcium 2450 · 217000 mg/kg WT-108-92 (slag; 01/01/89) 39/39 - 217000 - - - - N N/A N/A

Chrnmium 9.0 E 11800 mg/kg SMA (slag; 11/07/96) 55/55 - 11800 10 120000 210 10 N N/A N/A X

Chromium VI (Hexavalent) 0.15 BN 91.6 mg/kg WT-108-92 (slag;01/01/89) 26/S4 0.003 - 6.7 91.6 - 230 30 30 N N/A N/A X

(libalt 2.9 536 B mg/kg SS-4 (surface soil; 11 /07/96) 56/57 0.83 536 30 1600 900 30 C N/A N/A X

Gipper 3.7 B 5420 E mit/kg S](slag; 11/07/96) 57/57 - 5420 25 MOO 3100 . 25 N N/A N/A X

Cyanide 0.176 J 0.421 1 Ing/kg SS-17 (0-0.167 ftbgs; surface soil; 07/21/03) 21/31 0.509 - 0.635 0.421 - 1600 1200 1200 N N/A N/A
Irn/ 1890 51300 mg/kg SNA (slag; 11/07/96) 57/57 - 51300 2000 23000 23000 2000 N N/A N/A X

Lead . 3.6 · J 1760 mg/ka SS-3 (slag; 11/07/96) 57/57 _ 1760 - - . 400"1 400 C N/A N/A X

Magnesium 354 99200 mg/kg WT·108-92 (slag:01/01/89) . 57/57 - 99200 - - - - N N/A N/A

Manganese 134 24400 E• mg/kg Green Surface Waste (11/07/96) 57/57 - 24400 - 1600 1800 1600 N N/A N/A X

Mercury 0.0115 J 11.8 mg/kg B-1LRID (04.25 fibgs,surface soil,03/01/00) 34/57 0.04-0.14 11.8 0.1 7.8 6.1 0.1 N N/A N/A X

Nickel 1.6 8 5160 mg/kg SMA (slag; It/07/96) 56/57 1.2 5160 13 1600 1600 13 N ·N/A N/A ' X

Potassium 336. 8240 mg/kg Green Surface Waste (11/07/96) 48/57 36.1 -1000 8240 - - - - N N/A N/A

Selenium 0.95 1 263 mg/kg SS-15(0-0.167 Itt¥; slag; 07/18/03) 32/55 0.943 - 23.4 263 2.0 390 390 2.0 N N/A N/A X

Silver 0.147 1 7.6 N mg/kg Green Surface Waste (11/07/96) 33/56 0.23 2.0 7.6 - 390 390 390 N N/A N/A

S<,dium 129 B 1090 B mg/kg B-1-GRID (04.25 ftbgs; surfacesail,03/01/00) 13/57 28.8 - 1000 1090 - - - N N/A N/A

Thallium 0.486 J 31.2 mg/kg SS-22 (00.167 ftbgs; slag; 07/18/03) 24/52 0.27 - 2.3 31.2 - 5.5 5.2 5.2 N N/A N/A X

Vanadium 3.9 B 263 Ing/kg SS-20 (0.0.167 ftbgs; slag; 07/18/03) S7/57 - 263 150 78 78 78 N N/A N/A X

Zinr 9.7 3 1400 mg/kg SS-3 (slag; 31/07/96) 55/55 - 1400 20 23000 Z3000 20 N N/A N/A X

Minimum/maximum detected concentration.

Based on data colllk·ted from surface wil and slag sampling locations: A-2-GRID, A-5-CRID, 5-1-CRID, B.4A-CRID, C.0-GRID, C-5-GRIC), C-12-GRID,
Green Surface Waste, MOUN[)1·CRID, MW-101 A, MW·102A, MW-103A, MW.104A, MW-105A, SMA, SB-9A, SBMOA, SS-1. SS-2, SS.3, SS-4, SS-5, SS-6,

SS-7, SS-8, SS-9, SS-10, SS-11, SS-12, SS-13, SS-!4, SS-15: SS-16, SS·17, SS-18, SS-19, SS-20, SS-21, SS-22, SS-23, SS-2.4, SS-25, SS-26, SS-27, SS-28, SS+29
SS-30, SS-31. SS-32. SS-33, SS·34, SS-35, SS-36, SS-37, SS-38, SS-39, SS-40, WT.105-92, wr-106.92, WT-107-92. WT-108·92.

Technical and Administrative Guidance Memorandum #4046, Determination of Soil Cleanup Obieetives and Cleanup Levels,
NYSDEC, lanuary 24,1994.

Region III Risk-Bas Concentration (R)-RBC) Table, Soil Residential, October 8,2004.

Region IX Preliminary Remediation Goats (R9·PRC) Table, Soil Residential, October 20,2004.
St·reening criterion is the lower of the NYSDEC TAGM 4046, R3·RBC Soil Residentid or R9-PRG Soil Residential value.
Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC)

Deletion Reasun: Maximum detected below Screening Criterion (BSC)

Essential Nutrient (NUT)

Value derived using USEPA rUEBK pharmarnkinetic model.

CRA 19867 (5)

Qgrnitiem, C = Caranogenk

N . Non·Caxinogenic

ARAR/TBC = Applicable or Relevant and Apprnpriate Requirement/To Be Considered
- = Not Available

N/A = Not Applicable

J = Associated value is estimated.

E = Estimated above quanti fication limit.

N = Spike sample recovery not within control limits.

• = Duplicate analysis riot within control limits.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.
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TABLE 2-3

OCCURRENCE DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL - CURRENT/FUTURE RECEPTORS

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

*enario Timeframe: Current/ Future

Medium: Surface Snil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal and Inhalation 

Cheinical Minfi.u,n (1,2) Mim,..In Marirtuin (1.2) Maximwin Unils LocofiM D¢tection Ra•ze.of Conce• Dation R3-RBC R9-PRG Scree.ins (6) Potellttal Potentill COPC RoNonok/or (7)

Concent•ation Quaiftier Co.ce•tration Quawier 01 Maximum Frequency Detection Used for NYSDEC Soil Soil Toxicity Value ARAR/TBC ARAR/!BC Flag Contomi'Mant

Concentration (2) Umits ScreeMing TAGM 4046 !•dws/41 Indust*al Value . Source Deletion

(21 (2) 0) (4) (5) , 0, Sele,Non

Metals

Aluminum 5030 · 49600 mg/kg Green Surface Waste (11/07/96) 39/39 - 49600 - · 78000 76000 76000 N N/A N/A

Antimony 1.7 BJ, N M.9 mg/kg SS·4(11/07/96) 12/30 0.893 - 7.2 64.9 - 31 31 31 N N/A N/A X

Arsenie 0.67 B 21.9 . Ing/kg SIMOA (11/07/96) 35/39 0.51-0.59 21.9 7.5 0.43 039 039 C N/A N/A X

Barium 353 ' B 1410 • mg/kit Green Surface Waste (11/07/96) 39/39 - 1410 300 5500 5400 300 N N/A N/A X

Beryllium 0.09 B 3.5 . mg/kg Green Surface Waste (11/07/96) 36/39 0.05 -0.28 3.5 0.16 160 10 0.16 C N/A N/A X

6dmium 0.0696 , J 4.0 mg/kg SS-5(11/07/96) 32/39 0.17·0.631 4.0 1.0 3900 37 . 1.0 N N/A N/A X

Calcium 2450 · 74200 mi;/kg 55-26 (04.167 flbgs; 07/18/03) 23/0 - 74200 - - - - N N/A N/A

Chromium 9.0 E 2260 mg/ks SS-4 (11/07/96) 39/39 - 2260 . 10 120000 210 10 N N/A N/A X

Chromium VI (Hexavalent) . 0.15 BN 24.6 mg/kg SS-2(11/07/96) 13/37 1.0-6.7 24.6 - 230 30 30 N N/A N/A

Cobalt 3.4 B 536 B mg/kg SS·4(11/07/96) 38/39 0.83 536 30 1600 900 30 C N/A N/A X

Copper 3.7 B 104 * mit/ks NCRID (0-0.25 ftbgs; 03/01/00) 39/39 - 104 25 3100 3100 25 N N/A N/A X

Cyanlde 0.193 J 0.421 J mg/kg SS-17 (0,0.167 ftbgs; 07/21 /03) 13/19 0.532 - 0.635 0.421 ·- 1600 1200 1200 N N/A N/A

trnn 1890 48200 39/39 - - 48200 2000 23000 23000 2000 N N/A N/A XE• mg/kg C-5-GRID (04.25 ftbgs; 03/01/00)

Lead 6.5 N· 187 • mg/kg MW-JOSA (11/07/96) 39/39 - 187 400"' 400 C N/A N/A

Magnesium 2780 73100 mg/kg SS-7(11/07/96) 39/39 - 73100 - - - N N/A N/A

Manganese 134 24400 E• mg/kg Green Surface Waste (11/07/96) 39/39 - 24400 - 1600 1800 1600 N N/A N/A X

Mercury 0.0298 1 11.8 mg/kg B-1CRID(0·0.25 ftbgs. 03/01/00) 22/39 0.05-0.14 11.8 0.1 7.8 6.1 0.1 N N/A N/A X

Nickel 1.6 8 54.1 8 mg/kg C-5-CRID (0-0.25 fibgs, 03/01/00) 38/39 1.2 51.1 13 1600 1600 13 N N/A N/A X

Potassium 558 BE 8240 . Ing/kg Green Surface Waste (11/07/96) 34/39 433 -45 8240 - - - - N N/A N/A

Selenium 0.95 1 15.9 mg/kg Green Surface Waste (11/07/96) 18/39 0.943-23.1 15.9 2.0 390 390 2.0 N N/A N/A X

Silver 0.147 1 * 7.6 N mg/kg Green Surface Waste (11/07/96) 20/39 0.24 - 0.943 7.6 - 390 390 390. N N/A N/A

Sodium 190 B 1090 B mg/kg 5-1LRED (0-0.25 ftbgs; 03/01/00) 8/39 28.8-150 1090 - - - N N/A N/A

Thallium 0.486 J 18.8 mg/kg Green Surface Waste (11/07/96) 18/39 0.27 -2.3 18.8 - 5.5 5.2 5.2 N N/A N/A X

. Vanadium 3.9 B 71.2 mg/kg SS-4 (11/07/96) 39/39 - 71.2 150 78 78 78 N N/A N/A

Zinc 12.7 633 E Ing/ks C-5-GGRID (04.25 nbgs, 03/01/00) 39/39 - 633 20 23000 23000 20 N N/A N/A 'X

Minimum/maximum detectrd „inrentration.

Based on data rollerted from surfacesoil sampling Ineations: A-2·GRID, A-5-GRID, B-1 GRID, MA-GRID, C+GRID, C-5-ORID, C·12-GRID,

Gr„?r, Surface Waste. MOUND1-GRID. MW-101 A, MW-102A. MW-103A, MW-104A, MW-105A. SE-9A,SB-loA, SS-1. SS-2. SS-4. SS-5. SS-6.

SS-7, SS·8, SS-9, SS-10, SS-11, SS-12, SS·13, SS·14, SS·17, SS-18, SS-19, SS-21, SS-25, SS-26, SS-28. SS-29. SS-33. SS-34. SS-35. SS-36. SS-38, SS-39.

Te·hnical and Administrative Guidance Memorandum #4016, Determination of Soil Cleanup Objectives and Cleanup Levels,

NYSDEC.january 24. 1994.

ReHion Ill Risk-Based Conrentration UU-RBC) Table, Soil Residential, CX-tober 8,2004

Region 1X Preliminary Remediation Coals (R9-PRC) Table, Soil Residential. Ototer 20.2004.

Sereening criterion is the k,wer of the NYSDECTAGM 4046, R3-RBC Soil Residential w R9-PRG Soil Residential value.
Ratitinale Cedes Selection Reason: Maximum detected above Screening Criterion (ASC)

Deletion Reason: Maximum detected below Srreening Criterion (BSC)

Essentiat Nutrient (NUT)

Value derived using USEPA IUEBK pharmacokinetic model.

CRA 19867 (5)

Definitions: C = Carcinogeric

N = Non-Carcinogenic
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
- = Not Available

N/A = Not Applicable

1 = Associated value is estimated.

E = Estimated above quantincation limit.

N = Spike sample recovery not within control limits.
• = Duplicate analysis not within control limits.
B =Value greater or equal to the instrument detection limit but less than thecontract required detection limit.
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TABLE 2.4

OCCURRENCE. DISTRIBUTION AND SELECTION OFCHEMICALS OF POTENTIAL CONCERN IN SLAG - CURRENT/FUTURE RECEPTORS

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenariolimeframe: Current/ Future

Medium: Slag

Exposure Medium: Surface Soil

jExposure Point: ingestion, Dermaland Inhalation ||

CAS Cheinical Mini,num (1.2) Minimuin Maxii.uin (1.2) Maximuin Unifs Location Detection Range of Conce•,tration R.3-REC R9-PRG Scremirig (63 Potential Potential COPC Rationale/b, 0
Nuinber Concel,frate QI,ofgier COM'£Mt.'tiOn Qual'jier cfMaxi,num Frequene, Detection Usld for NYSDEC Soil Soil Toxicity Value ARARFIBC ARARITBC Flag Contaminant

Conce'latiol . m Li,nits Serif, ing TAGM 40 industrial 1•distrial Value Source Deletion

0 0 8) M (5) 0, Sclection

Metals

7429-90-5 Aluminum 5960 113000 · mg/kg SS-3(11/07/96) 18/18 - 113000 - 78000 76000 76000 N N/A N/A X

7440-36-0 Antimony 22.3 339 mg/kg SB·3A (11/07/96) 6/8 0.98 - 2.2 339 - 31 31 31 N N/A N/A X

7440-38-2 Amenic 246 453 mg/kg SS·16 (04.167 fibgs; 07/18/03) 10/18 0.47 - 2.06 453 7.5 0.43 0.39 0.39 C N/A N/A X

7440·39.3 Barium 27.8 675 mg/kg SS-24 (04.167 ftbgs; 07/18/03) 18/18 - 675 300 5500 5400 300 N N/A N/A X

744041-7 Beryllium 0.186 1 1.1 mt/kg WT-105-92(01/01/89) 12/18 0.05 -1.0 1.1 0.16 160 150 0.16 C N/A N/A X

7440-43-9 Cadrnium 0.191 1 141 mg/kg SS-30 1/07/96) 5/18 0.49 - 1.67 141 1.0 3900 . 37 1.0 N N/A N/A X

7440-70-2 Calcium 5370 217000 Ing/kg WT-108-92 (01/01/89) 16/16 - 217000 - - - - N N/A N/A

7440-47-3 Chrnmium 278 11800 mg/kg SE-]A (11/07/96) 16/16 - 11800 10 120000 210 10 N N/A N/A X

18540-29-9 Chromium VI (Hexavalent) 0.5 91.6 rns/kg wr-108-92 tol/01/89) 13/17 0.003 · 5.6 91.6 - 230 30 30 N N/A N/A X

7440-48-4 Cobalt 2.9 72.3 mg/kg SMA (11/07/96) 18/18 - 723 30 1600 900 30 C N/A N/A X

7440-50-8 Copper 7.0 5420 E mg/kg SS-3 (11/07/96) 18/18 - 5420 25 3100 3100 25 N N/A N/A X

57-12-5 Cyanide 0.176 1 0.309 1 mg/lit SS-32 (04.167 flbgs; 07/18/03) 8/12 0.509 · 0.587 0.309 - 1600 1200 1200 N N/A N/A

7439-89-6 Iron 2390 51300 mg/kg SNA (11/07/96) 18/18 - 51300 2000 23000 23000 2000 N N/A N/A X

7439-92-1 Lead 3.6 J 1760 mg/kg 53(11/07/96) 18/18 - 1760 4000' 400 C N/A N/A X

7439·95-4 Magnesium 354 99200 ing/kg WT-108-92 (01/01/89) 18/18 - 99200 - - - N N/A N/A

7439-96-5 Manganew 288 8990 mg/kil SS-15 (04.167 ftbgs; 07/18/03) 18/18 - 8990 - MOO 1800 1600 N N/A N/A X

7439-974 Mercury 0.0115 3 0375 mg/kR SS,40 (0{1167 flbgs; 07/18/03) 12/18 0.04 - 0.05 0375 0.1 7.8 6.1 0.1 N N/A N/A X

7440-02-0 Nickel 8.6 1 5160 mg/kg SIMA (11/07/96) 18/18 - 5160 13 1600 1600 13 N N/A N/A X

7440-09-7 Potassium 336 2730 mR/kg SS-32 (04.167 ftbgs; 07/18/03) 14/18 36.1 - 1000 2730 - - - N N/A N/A

778249-2 Selenium 2.0 263 mg/kg SS-15 (00.167 fibgs; 07/18/03) 14/16 1 263 2.0 390 390 2.0 . N N/A N/A X

7440-224 Silver 0.215 J 4.38 mit/kg SS-15 (0-0.167 ftbgs; 07/18/03) 13/17 0.23 -2.0 438 - 390 390 390 N N/A N/A

7440-23-5 Sodium 129 B 836 mg/kg Wr-105-92 (01/01/89) 5/18 29.1 - 1000 836 - - · - - N N/A N/.A

7440-28-0 Thallium 0.82 B 31.2 mg/kg SS-22 (0-0.167 ftbgs; 07/18/03) 6/13 0.64 - 1.26 31.2 - 5.5 5.2 5.2 N N/A N/A . X
744042-2 Vanadium 5.4 263 mg/kg SS-20(0-0.167 ftbgs; 07/18/03) 18/18 - 263 150 78 78 78 N N/A N/A X

7440-66-6 Zinc 9.7 1 1400 mg/kg SS·301/07/96) 16/16 - 1400. 20 23000 23000 20 N N/A N/A X

h!£1%/

(1) Minimum/maximum dete,·ted con,·entration.

(2) Based on data rnllerted from slalt sampling Int·ations: SB-JA, SS-3, SS-15, SS-16, SS-20, SS-22, SS-23, SS-24, SS-27, SS-30, SS-32, SS-32,
SS-37, SS-40, WT-105-92, WT-106-92, WT-107·92. WT-108-92.

(3) Terhnical and Administralive Guidance Memorandum #4046, Determination of Soil Cleanup Obia tives and Cleanup Levels,

NYSDEC. january 24,1994.

(4) Region m Risk-Based Conentration (DRBC) Table, Soil Residential, October 8,2004.

(5) Region IX Preliminary Remed'latitin Gnals (R+PRG) Table, Snil Residential, O-tober 20.2004.

(6) S,·mening rriterion is the lower cif the NYSDEC TAGM 4046, R3-RBC Soil Residential or R9-PRC Soil Residential value.
(7) Rationale Codes Sela·tion Reason: Maximum det .·ted above Screening Criterion (ASC)

Deletion Reason: Maximum det„·ted below Screening Criterion CBSC)

Essential Nutrient (NUT)

(8) Value derived using USEPA rUEBK pharmacnkinetic model.

CRA 19867(5)

Definitions: C=Carcinogenk

N =Non-Carcinogenk

ARAR/TBC = Applable or Relevant and Appropriate Requirement/To Be Considered
- c Not Available

N/A . Not Applicable

J = Associated value is estimated.

E = Estimated above quantification limit.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.
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TABLE 2.5

OCCURRENCE DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENHAL CONCERN IN SOIL AND SLAG -FUTURE RECEPTORS
Of'ERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

tenadonmeframe: Future

Medium: Soil and Stag (0-10 ftbgs)
Exposure Medium: Soil

lExposure Point: Ingestion, Dermal and Inhalatior||

Cheini'cal Minhnuin (1.21 Mini,num Mari,num (1,2) Masimu,i, Units Location Detection Range of Co•ce•Dation R3-RBC R9-PRG Screening (6) Potential Potential COX Rationolefm 0 
Colle,lt•atioll Qualifie, COMCEMtratiol Quotifier of Maxi,num Frequency Detect;M Used for NYSDEC Soil Soil Toxicity Value ARAR/TBC ARARMBC I'lag Contaminam

Conce•tralion (23 Limits Value Source Deletion ,Screening TAGM 40,16 Industrial Industrial

(23 (13 03 (43 (5) m Selection

Metals

Aluminum 1500 113000 mg/kg SS·3 (surface slag; 11/07796) 105/105 - 113000 - 1000000 100000 100000 N N/A N/A · X

Antimony 1.7 N 339 , mR/kg SB-JA (surface stag; 11/07/96) 44/86 0.893 - 24.2 339 410 410 410 N N/A N/A-
Arsenic 0.34 8 70 mg/kg MW-20 (4.5-6.0 flbgs; slag; 07/25/03) 85/105 0.47-2.06 70 7.5 1.9 1.6 1.6 C N/A N/A X

Barium 11.3 J 1410 • mg/kg Green Surface Waste (surface soil; 1 1/07/96) 105/105 - 1410 ' 300 72000 67000 300 N N/A N/A X

Beryllium 0.06 8 35 mg/kg Green Surface Waste (surface soil; 1 1/07/96) 86/105 0.05-1.0 3.5 . 0.16 2000 1900 0.16 C N/A N/A X

Cadmium 0.0609 1 141 mg/kg SS-3 (surface slag; 11/07/96) 57/105 0.17.1.67 141 · 1.0 510 450 1.0 N ' N/A N/A X

Calcium 2100 249000 mg/kg MW·18 0-4 flbgs; slag; 07/28/03) 68/68 - 249000 - - - N N/A N/A

Chromium 4.9 11800 mg/kg 5B-3A (surface slag; 11/07/96) 103/103 - 11800 10 1500000 450 10 N . N/A N/A X

Chromium VI (Helavalent) 0.15 BN 430 mg/kg MW-21 0-10 ftbgs; slag;07/28/CO) 52/98 0.003 · 6.7 430 - 'MOO 64 64 N N/A N/A X

Cobalt 0.265 1 536 B mg/kg 554 (surfacesoil; 11/07/96) 101/105 0.83 - 33 536 30 20000 1900 30 C · N/A N/A X

Copper 2.31 1 5420 E mg/kg SS-3 (surface slag; 11/07/96) 104/105 2.47 5420 25 41000 41000 25 N N/A N/A X.

Cyanide 0.176 1 1.4 mg/kg MW-20 (4.54.0 ftbgs; stag; 07/25/03) 26/52 0.495 · 0.826 1.4 - 20000 12000 12000 N N/A N/A

Iron 533 123000 E• mg/kg 81/82COMP-CRID (0.25-1.0 ftbgs, soil,03/01/00) 105/105 - 123000 2000 310000 100)00 2000 N N/A N/A X

Lead 1.25 1870 mg/kg 81/82COMP-GRID (0.25-1.0 fibgs, soil,03/01/00) 102/105 0.63 -0.75 1870      - 800"' 800 C N/A N/A X

Magne'ium 354 118000 mg/kg MW-21(8-10 ftbgs; sig 07/28/00) 105/105 - 118000 - - - - N N/A N/A

Mang'nese 134 78300 E• mg/kg SEMB (24 ftbgs; slag; 11/07/96) 105/105 - 78300 - 20000 19000 19000 N N/A N/A X

Mercury 0.0108 1 16.8 mg/kg Bl/B2COMP-GRID (0.25-1.0 ftbgs: soil:03/01/00) 53/105 0.0284-0.16 168 0.1 100 62 0.1 N N/A N/A X

Nickel 1.6 B 5160 mg/kg SB-3A (surface slag; 11 /07/96) 101/105 031-5.6 5160 13 20000 20000 13 N N/A N/A X

Potassium 42 8240 mg/kg Green Surface Waste (surface soil; 11/07/96) 86/105 24.1-1000 8240 - - - - N N/A N/A

Selenium 0.95 J 40.4 mg/kg SEMB (2-4 ftbgs; slag; 1 1/07/96) 49/103 0.943 -24.2 40.4 2.0 5100 5100 2.0 N N/A N/A X

Silver 0.147 J 11.9 N · mg/kg SB-48(2-4 ftbgs; slag; It/07/96) 48/104 0.23 -2.0 11.9 - 5100 5100 5100 N N/A N/A

Sedium 83.7 1 1750 mg/kg C-5·GRID (soil; 03/01/00) 47/105 28.8 - 2420 1750 - - - - N N/A N/A

Thallium 0.486 1 89.6 mg/kg MW-20 (4.5-6.0 Abgs; slag; 07/25/03) 29/101 0.24 - 10.6 89.6 - 72 67 67 N N/A N/A X

Vanadium 3.9 B 278 Ing/kg 59-68 (7-8 ftbgs; slag: 11/07/96) 105/105 - 278 150 1000 1000 150 N N/A N/A X ·

Zinc g.7 J 1400 mg/kg SS-3 (surfaceslag; 1 3/07/96) 102/103 1.86 1400 20 310000 100000 20 N N/A N/A X

Minimum/maximum detected roncentra/iwn.

Based on data collected frnm soil and slag sampling lacalions: A-2-GRID, A-5.GRID, B.1.CRID, B.4A·GRID. C*GRID, C-5-GRID, C-12-GRID,
Green Surface Waste, MOUND1 -CRID, MW·101 A, MW-102A, MW-103A, MW-104A, MW-105A, SMA, SB·9A, SB-!OA, SS-1, 552, SS-3, SS-4,

SS-5, 56, SS-7, SS-8, SS-9, SS-10. SS-11, SS-12, SS-13, SS-14, SS-15. SS-16, SS-17, SS-18. SS-19, SS.20, SS-21. SS.22. SS-23, 55-24, SS-25, SS-26,

SS-27, SS-28, SS-29, SS-30, SS-31, SS-31, SS-33, SS-34, SS-35, SS-36, SS-37, SS-38, SS-39, SSAO, Wr-105-92, WT·106-92, WT-107-92, WT-108·92,

6-1 A, 8-2, 8-2-CRID, 8-3, BH-12, 81/82COMP-GRID, MW-15, MW·16, MW-18, MW-20, MW-21, MW-22, MW-23, MW-25, MW-25, MW-26, MW-27,

MW-28, TP-1. TP-2, SB-!B, SB·28, SB-2C, SB-38, SB-413, SB-4C, SMC, SB·63, SMC, SB-12E.

Technical and Administrative Guidance Memorandum #4046, Determination of Soil Cleanup Objectives and Cleanup L.evels,

NYSDEC January 24,1994.

Region Ill Risk·Based Concentration (10-REIC) Table, Soil Industrial, atober 8,2004.

Region IX Preliminary Remedlation Coats (R9-PRG) Table, Soil Industrial, dtober 20,2004.
Screening criterion is the lower of khe NYSDEC TAGM 4046, R)-RBC Soil Industrial or R9-PRG Soil Industrial value.

Rationale Codes Selertion Reason: Maximum detected above Ser-ing Criterion (ASC)

&1etion Reason: Maximum detected below &·reening Criterion CBSC)

Essential Nutrient (NUT)

Value derived using USEPA IUEBK pharmacnkinetic mt,del.

CRA 19867 (5)

Definitions: C = Carcinogenie

N = Non-Carcinogenic

ARAR/TBC = Applable or Relevant and Appropriate Requirement/To Be Considered

= Not Available

N/A . Not Applicable

I = Associated valueisestimated

E = Estimated above quantification limit.

N = Spike sample recovery not within control limits

• .Duplicate analysts not within control limits.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.
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TABLE 16

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SOIL - FUTURE RECEPTORS

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

ke=Mollmeframe: Future

Medium: Soil

Exposure Medium: Soil

IExposure Point: Ingestion, Dermal and Inhalatic,41

Chemical Mii,nui. 11.2) Minimum Mui,Mwin (11} Maximurn Units Location Detection Ra.Re of Collcolt'ation RJ-RBC RS-PRG Screening M Potential Potentiat COPC Rationale for (7)
Concentration Quatific• Concentration QUOIifier of Maxi,nuin P•equenc DefecUOM Used for NYSDEC Soil Soi/ Toxicity Value ARARITBC ARARrrBC Flag Conta,ninant

Concentration (23 Limits Screening , TAGM 4046 Industrial industrial Value Source Deletion

(D (1) (3) (4) (5) 0, Selection

Metals

Aluminum 1500 49600 mg/kg Green Surface Waste (surfai soil; 11/07/96) 81/81 - 49600 - 1000000 100000 100000 N N/A N/A

Antimony 1.6 B M.9 mg/kg SS·4 (surface soil; 11 /07/96) 19/72 0.736 -7.2 64.9 - 410 410 410 N N/A · N/A

Arsenic 0.67 B 21.9 • mg/kg SB·lOA (surface soil; 1 1/07/96) 76/81 0.51 - 1.1 21.9 7.5 1.9 1.6 1.6 C N/A N/A X

Barium 1 1.3 1 1410 • mg/kg Green Surface Waste (surface soil; 11/07/96) 81/81 - 1410 300 72000 67000 300 N N/A N/A X

Beryllium 0.09 B 35 mg/kg Green Surface Waste (surface soil; 11/07/96) 76/81 0.05-0.28 3.5 0.16 2000 1900 0.16 C N/A N/A X

Cadmium 0.0609 1 5.4 mg/kg St}+C (8-9 ftbgs; soil; 11/07/96) 53/81 0.17-0.631 5.4 1.0 510 450 1.0 N N/A N/A X

Calcium 2100 • 163000 mg/kg SH-12 (8-10 ftbgs; soil;07/23/03) 47/47 - 163000 - - - - N N/A N/A

Chromium 4.9 2260 mg/kg SS-4 (surface soil; 11 /07/96) 81/81 - 2260 10 1500000 450 10 N N/A N/A X

Chromium VI (Hexavalent) 0.15 'BN 24.6 mg/kg SS-2 (surface soil; 11/07/96) 20/7-0 1.0-6.7 24.6 3100 64 64 N N/A N/A

Cobalt 1.47 J 536 B mg/kg SM (surface soil: 1107/96) 80/81 083 536 30 20000 1900 30 C N/A N/A X

Copper . 3.7 8 257 mg/ks 81/82COMP-GRID (0.25-1.0 ftbgs; soil; 03/01/00) 81/81 - 257 25 41000 41000 25 N N/A N/A X

Cyanide 0.193 1 0.937 mg/kg MW·16 (2·4 ftbgs; soil; 07/27/03) 14/35 0.495 - 0.635 0.937 - 20000 12000 12000 ' N N/A N/A

Iron 1890 · 123000 E· mg/kg Bl/82COMP·GRID (0.25-1.0 ftbgs: soil: 03/01/00) 81/81 - 123000 2000 310000 100000 2000 N N/A N/A X

1-ead 5.1 · 1870 • ma/Itt Bl/BXOMP-CRID (0.25-1.0 flbgs; soil; 03/01/00) 81/81 - 1870 - - 800"' 800 C N/A N/A X

Magnesium 2600 • 101000 mg/kg BH·12(8-10 ftbgs.soil.07/23/03) 81/81 - 101000 - - -                                                                                                - N N/A N/A.

Manganese 134 24400 E• mg/kg Green Surface Waste (surface soil; 11/07/96) 81/81 - 24400 - 20000 19000 19000 N N/A N/A X

Merrury 0.0108 1 16.8 mg/kg 81/82COMP-GRID (0.25·1.0 fibgs,soil,03/01/00) 36/81 0.0284 - 0.14 16.8 0.1 100 62 0.1 N N/A N/A X

Nickel 1.6 B 54.1 • mg/kg C-S-GRID (0-0.25 ftbgs; surface soil; 03/01/00) 80/81 1.2 54.1 13 20000 20000 13 N N/A N/A X

Potassium 101 BE 8240 mg/kg Gruen Surface Waste (surface soil; 11/07/96) 76/81 433 ·45 8240 - - - - N N/A N/A

Selenium 0.95 1 15.9 mg/kg Green Surface Waste (surface soil; 11/07/96) 39/81 0.943 - 23.1 15.9 2.0 5100 5100 2.0 N N/A N/A X

Silver 0.147 J 7.6 N mg/kg Green Surface Waste (surface soil; 11/07/96) 27/81 023 -1.22 7.6 - 5100 5100 5100 N N/A N/A

Sodium 105 B 1750 mg/kg C+GRID (soil; 03/01/00) 42/81 28.8-150 1750 - - - - N N/A N/A

Thallium 0.486 1 18.8 mg/kg Green Surface Waste (surface soil; 1 1/07/96) 18/81 0.24 -3.72 18.8 - n 67 67 N N/A N/A

Vanadium 3.9 B n.2 mg/kg · SS-4 (surface soil; 11/07/96) 81/81 - · 71.2 150 1000 1000 150 N N/A N/A

Zinc 12.7 1090 E Ing/kg Bl/82COMP-GRID (0.25-1.0 ftbgs; soil; 03/01/00) 81/81 1090 20 310000 100000 20 N N/A N/A X

Minimum/maximum detected ront·entratitin.

Bas on dala cotteeted from soil sampling locations: A-2-GRID, A-5-GRID, 8-1-GRID, MA·CRID, C+GRID, C-5-GRID, C·12·GRID,
Gre,r, Surface Waste, MOUNDZ<;RED, MW-101 A, MW·102A, MW-103.A, MW-104A, MW-105A, SB-VA, SB-lOA, SS-1, SS-2, SS-4, SS-5, SS.6, SS-7, SS-8,

SS-9, SS-10, SS·11, SS-12, 5-13, SS-14, SS-17, SS-/8, SS-/9, SS-21, SS-25, SS·26, SS-28, SS-29, SS-33, SS-34, SS-35. SS-36, SS-38, SS-39,

6-2. 42<GRUD. B-3. BH-1 2, 81 / B2COMP-GRID, MW-1 5, MW-16, MW-17, MW·19, MW-20, MW-22, MW-23, MW-24, MW-25, MW·26, MW·27, MW-28, SMC,

SB-]C, SB€, SMC. SE€C, SB-7(Z, SBJC, SB€, SB-10(, SB-1 1(, SB-1 X.

Tix·hnical and Administrative Guidance Memorandum #4046. Determlnation of Soil Cleanup Objectives anct Cleanup Levels,
NYSDEC, Janual 24,1994.

Region III Risk-Based Concentration (113-RBC) Table, Soil Industrial, amber 8,2004.

Region IX Preliminary Remediation Goats (R9-PRO) Table, Soil Industrial, October 20,2004.
Screening criterion is the lower of the NYSDEC TAGM 4046, R3-RBC Soil Industrial or R9-PRG Soil Industrial value.

Rationale Codes Sele,·tion Reason: Maximum detected above Screening Criterion (ASC)

Ddetion Reason: Maximum detected below Screening Criterion (BSC)

Essential Nutrient (NUT)

Value derived usint USEPA nJEBK pharmae<,kinetic· meel. .

CRA 19867 (5)

Definitions: C. Carcinogertie

N = Non-Caninogenic

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
- c Not Available

N/A . Not Applicable

1 0 Associated valle is estimated.

E = Estimated above quanti nation limit.

N • Spike sample recovery not within control limits.

• = Duplicate analysis not within control limits.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.3293 9

830 .FE/*INg/MouggE/%5/EEKE#/M
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TABLE 2-7

OCCURRENCE DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SLAG -FUTURE RECEFTORS
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

kenario Timeframe: Future

Medium: Stag
Exposure Medium: &,i!

Exposure Point: Ingestion, Dermal and Inhalation

GAS

Numbe

429-90-5

440.38.2

440-43-9

Chemical Mini,nuin (1.Z} Minimum Moxi,num (11) Maxi,nui. Units Location Defect;M Range Of Concent•ation R.3-RBC R9-PRG Screming (6) Potential Polentill COPC Rtionate joy m
C.•Centration Quatifier CoMcentratio. Baliji- of Maxim.ir, Frequency Detection Used 10, MYSDEC SOU Soil Toxicit, Value ARARrTBC ARAR/TBC FI,g Con.milani

Conce,lation (23 Limil Screening TAGM 6 Industrial Industrial Value Source Deletion

(21 (2) 0) (4) (5) . 0, Selection

Metals

Aluminum 5100 113000 mg/kg SS-3 (surface slag; 11/07/96) 56/56 - 113000 - 1000000 100000 100000 N N/A N/A X

Antimony 1.77 J 339 mg/kg SNA (surface slag; 11 /07/96) 37/46 0.98 - 24.2 339 - 410 410 410 N N/A N/A
Arsenic O.34 8 70 mg/kg MW·20 (4.5-6.0 ftbgs; slag; 07/25/03) 34/56 0.47 -2.06 70 7.5 1.9 1.6 1.6 C N/A N/A X

Barium 16 B 675 mg/kg SS-24 (0-0.167 ftbgs; surface slag; 07/18/03) 56/56 - 675 300 72000 67000 300 N N/A N/A X

Ber'yllium 0.06 B 3.04 mg/kg BH-12 (4.06.5 ftbp; slag; 07/23/03) 36/56 005-1.0 3.04 0.16 2000 1900 0.16 C N/A N/A X
Cadmium 0.191 1 141 mjt/kg SS·3 (surface slag; 11/07/96) 17/56 0.24 - 1.67 141 1.0 510 450 1.0 N N/A N/A X

Calcium 5370 249000 mg/kg MW-18 0-4 ftbgs.slag; 07/28/03) 31/31 - 249000 - - - - 'N N/A N/A

Chrnmium 17.6 E 1!800 mf/kg SB-3A (surface slag; 11/07/96) 54/54 - 11800 10 1500000 450 10 N N/A N/A X

Chromium VI (Hin,avalent) 0.08 BN 430 mg/kg MW-21 (8-10 ftbgs; stag; 07/28/03) 44/54 0.003 - 5.6 430 - 3100 64 64 N N/A N/A X

Cobalt 0.265 J 132 mg/kg SMB (24 ftbgs; slag; 11/07/96) 52/56 2.4 -3.3 132 30 20000 1900 30 C N/A N/A X

C,pper 1.8 B• 5420 E mg/kg SS-3 (surface slag; 11/07/96) 55/56 . 2.47 5420 25 41000 41000 25 N N/A N/A X

Cyanide f 0·176 1 1.4 mg/kg MW-20 (454.0 ftbgs; slag; 07/25/03) 12/27 0.509 -0.826 1.4 - 20000 12000 12000 N N/A · N/A
Iron 533 65500 mg/kg MW-25 (2-3 ftbgs; slag; 07/23/03) 56/56 i 65500 2000 310000 1(k*)00 2000 N N/A N/A X

Lead 1.25 1760 mg/kg SS-3 (surface slag; 11/07/96) 48/56 0.63 -0.98 1760 - .. 800"' 800 C N/A N/A X

Magnesium 354 118000 · mg/kg MW-21 (840 flbgs; slag; 07/28/03) 56/56 - 118000 - - - - . N N/A N/A

Manganese 131 78300 E• mg/kg SIMS (2-4 ftbgs; slag; 1 1/07/96) 56/56 - 78300 - 20000 19000 19000 N N/A N/A X

Mercury

3.2 - B 5160 mg/kg SB-3A (surface slag; 11/07/96) 47/56 031-5.6 5160 13 20000 20000 13 N N/A N/A X

0.0115 1 0.375 mg/kg SS·40 (00.167 ftbgs; surfaces!,5 07/18/03) 20/56 0.0358 - 0.16 0375 0.1 100 62 0.1 N N/A N/A X

Nickel

Potassium 42 3730 mg/kg MW-18 (12·14 flbgs; slag; 07/28/03) 34/56 24.1 - 1000 3730 - - - - N N/A N/A

Selenium 1.6 40.4 Ing/kg SBAE(2-4 ftbgs,slag; 11/07/96) 28/54 0.429 - 24.2 40.4 2.0 5100 5100 2.0 N N/A N/A X

Silver 0.215 - J 1 1.9 N mg/kg SMS (24 ftbgs; slag; H /07/96) 24/55 0.23 - 2.0 11.9 - 5100 5100 5100 N N/A N/A

Sodium 83.7 1 836 mg/kg WT-105-92 (surface slag; 01/01/89) 21/56 29.1 . 2420 836 - - - - N N/A N/A

Thallium 0.792 3 89.6 mg/kg MW-20 (4.5-6.0 ftbgs; stag; 07/25/03) 11/52 0.24 -10.6 89.6 - · 72 67 67 N N/A N/A X

Vanadium 5.4 278 mg/kg SB·68 9-8 fibgs; slag; 11/07/96) 56/56 - 278 iso 1000 1000 150 N N/A N/A X

Zint· 4.7 B 1400 mg/kg SS-3 (surface slag; 11/07/96) 53/54 1.86 1400 20 310000 100000 20 N N/A N/A X

Minimum/maximum detected concentration.

Basd on data collection from slag sampling locations: SS-3, SS·15, SS-16, SMC), SS-22, SS-23, SS-24. SS·27. SS·30, SS-31, SS-32, SS-37, SS-40,
WT-105-92, Wr-106-92, WT-107-92, WT·108-92, MW-18, MW·19, MW-20, MW-21, MW.22, MW·23, MW-24, MW-25, MW-26, MW-27, MW·28, MW·104A,

B-IA, B-2. B-3. BH-1 2, SB-1 B, SB-28. SB-JA, SB-38, SB-4B, SB·6B, SB-78, SB-8B, SB-98, SB-103, SB-11 8, SB-128, SB-12[), SB-1 2E,TP-1, TP-2, Nexi to TP-20.

Technical and Administrative Guidance Memorandum #4046, Determination of Soil Cleanup Obiertives and Cleanup Levels,
NYSDEC,lanuary 24,1994.

Region 111 Risk-Based Concentrati,in (FO-RBC) Table, Soil Industrial. dtober 8,2004.

Region IX Preliminary Remediation Coals (R9-PRG) Table, Soil Industrial, Ck:tober 20,2004.
S,·reening criterion is the lower of the NYSDEC TAGM 4046, R>RBC Soil Industrial or R9-PRG Soil Industrial value.

Rationale Codes Selection Reason: Maximum detected above Sereening Criterion (ASCD

Deletion Reason: Maximum detected below Sereening Criterion (BSC)

Essential Nutrient (NUT)

Value derived using USEPA RJEBK pharmarokinetic m,ldel.

Definitions: C . Careinogenic

N = Non<arcinogenic

ARAR/TBC . Applicable or Relevant and Apprnpriate Requirement/To Be Considered
- c Not Available

N/A = Not Applicable

J = Associated value is estimated.

E = Estimated above quanti fication limit.

N = Spike samplerecovery not within control limits.

I =Duplicate anal),5is not within control limits.

B = Value greater or equal to the instrument detection limit but less than tile contract required detection limit.

CRA 19867 (5) . ,
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TABLE Tl

OCCURRENCE DISTRIBUTION AND SELECTION OF CHEMICALS OP POTENTIAL CONCERN [N GROUNDWATER · FUTURE RECEPTORS
OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

|Scena: o Timeframe: Future
•Medium: Gmundwater

,Exposure Medium: Groundwater
0Exposuye Point ingalion and Demal

Chi.hl Mi.im.m (1.1) Minim.il Me&.= (102) M.m.. U.0. LorN.. Detran R..1. Of Corrwr„N,I Screr.4 (6) P.I.N./ P,titi,! cope R.ti...140. mCO•re•fr,tio. Q..lifier Con,ti,f,» Quilip. 4 Mci=•m 1/1.-1 D,tictio. U..for NYSDOH RJ-RBC R9-PRG Toxicity V•1•, AliARUTBC ARAR,rBC Flag C.t,-6,-t
Com#d# a) Lim't. S.".1.g MA T.p W.1- T.p Water V,t,1 S,I,, D.Irfi.,1

a) m (4) fs)

Dissolt,rd M.tali

Aluminum 11{1384 1.82 mg/L M W.20 (Shallow; 10/01 /03) 9/14 0.2 1.82 - 37 36 36 N N/A N/A BSC

:YO'J 0.00817 ; 0.00915 J mg/L MW-27 (Shallow; 10/03/03) 2/14 0.01 0.00915 0.006 0.015 0.015 0.006 N N/A N/A X ASC
0.0112 0.0232 I mg/L MW-20 (Shallow; 08/18/03) 8/14 0.025 0.0232 0.05 0.000045 0 000045 0.000045 C N/A N/A X ASC

Barium 0.06 0.318 Ing/L MW·23 (Shallow; 08/20/03) 14/14 - 0.208 20 26 26 2-0 N N/A N/A Bsc
Calcium 66.8 732 ma/L MW-23 (Shallow: 08/20/03) 14/14 - 732 - - - - N N/A N/A NUT
Chromium 0.00*1817 0.106 mg/L MW-23 (Shillow; 08/20/03) 10/14 0.01 0.106 0.1 55 55 0.1 N N/A N/A X ASC
Chromium VI (Hewavalenl) ..008 1 0.09 mg/L MW-23 (Shallow; 08/20/03) 3/14 0.01 0.09 - 0.11 0.1, .0.1, N N/A N/A BSC
Coball 0.000855 0.00135 mg/L MW-15 (Shallow; 08/15/03) 4/14 0.02 0.00135 - 0.73 0.73 0.73 C N/A N/A BSC
Copper 000344 0.0102 ; Ing/L MW-15 (Shallow:08/15/03) 2/14 0.02 0.0102 1.3 1.5 1.5 1.3 N N/A N/A BSC
Cyanide 0.00219 0.00436 mg/L MW-27 (Shallow: 10/03/03) 3/11 0.01 0.00436 0.2 0.73 073 0.2 N N/A N/A BSC
Iron I.495 3.92 mg/t MW·104A (Deep; 10/03/03) 8/14 0.2 3.92 0.3 11 11 0.3 N N/A N/A X ASC
Lead 0.00467 1 0.00751 . mg/L MW-15 (Shallow; 08/15/03) 3/14 0.005 0.00751 0.015 - - .0.015 C N/A N/A BSC
Magndium 13 81.7 mg/l MW·103A (Deep; 10/06/03) 7/14 1.5 81.7 - - - - N N/A N/A NUT
Manganm 0.00316 1 0.858 mg/L MW-104A (Deep: 08/25/03) 9/14 0.01 0 858 0.3 0.73 0.88 0.3 N N/A N/A X ASC

Nickel 0.00 176 ; /.00714 ; mg/L MW-20 (Shallow; 10/01/03) 6/14 0.02 0.00714 ' - . 0.73 o.n 0.73 N N/A N/A BSC

Potassium 0.852 3 8.38 4/L MW·27 (Shallow; 08/18/03) 14/14 - 8.38 - - - - N N/A N/A NUT
Selenium 0.00725 1 0.0547 mg/L MW-10]A (Deep: 10/06/03) 9/14 0.02 00547 0.05 0.18 0.18 0.05 N N/A N/A X ASC
Sodium 30.1 192 mg/L MW-27 (Shallow: 08/18/03) 14/14 - 192 - - - - N N/A N/A NUT
Vanadium 0.00378 1 0,0131 1 Ing/L MW-l{BA (Deep: 10/06/03) 4/14 0.02 0.0131 - · 0.037 0.036 0.036 N N/A N/A BSC
Zinc (100494 1 0.0263 mg/L MW-104A (Deep: 08/25/03) 4/14 0.01 0.0263 5.0 0.011 0.011 0.01 i N N/A N/A X ASC

Total Mit.li

Aluminum 0.0601 64.3 mg/L MW-19 (Shallow: 08/15/03) 32/37 0.2 64.3 - 37 36 36 N N/A N/A X

Antimony 0.00683 0.0194 mg/L MW-23 (Shallow; 10/22/03) 11/37 0.01 0 0194 0.006 0.015 0,015 0.006 N N/A N/A X
Arsent'· 0.0104 1 0.0437 mg/L MW·19 (Shallow: 08/15/03) 24/37 0.025 0.0437 0.05 0.000045 0.000045 0 000045 C N/A N/A X
Barium 0.0226 1.12 mg/L MW.24 (Shallow: 10/22/03) 37/37 1.12 20 26 26 20 N N/A N/A

Begllium 0.0//67 1 0.00219 ; mg/L MW47 (Shallow; 08/28/03) 7/37 0.005 0.00219 0,004 0.073 0.073 0 004 C N/A N/'

Cadmium 0.000891 ; 0.00395 J mg/L MW. 17 (Shallow; 10/06/03) 4/37 0.005 000395 0.005 0.018 0.018 0.005 N N/A N/A
CCalcium 57.2 751 mg/L MW-23 (Shallow: 03/20/03) 37/37 - 751 , - - - N N/A N/A

Chromium 0.00106 1 0.655 mg/L MW-19 (Shallow; 08/15/03) 31/37 0.01 0.655 0.1 55 55 0.1 N N/A N/A X

Chnimium Vi (He·*aval·nl) 0.005 1 0.181 mg/L MW-18 {Shallow; 08/28/03) 15/37 0.01 0.181 - 0.11 all 0.11 N N/A N/A X
Cobalt 0.00322 1 0.0303 mg/L MW-17 (shallow; 08/28/03) 15/37 002 0.0303 0.73 0.73 0.73 C N/A N/'

Cepper 0./)628 0.105 mg/L MW·19 (Shallow:08/15/03) 18/37 0.02 0.105 1.3 1.5 1.5 1.3 N N/A N/A

Cyanide 0.00195 0.0*385 J mg/L MW-27 (Shallow; 10/03/03) 5/37 0.01 00385 0.2 0.73 0.73 0.2 N N/A N/A

Irnn 0.128 1 85.5 mg/L MW-19 (Shallow; 08/15/03) 19/37 0.2 85,5 0.3 11 . 0.3 N N/A N/A X
Lead 0.00539 0.379 mg/L MW-17 (Shallow; ton)6/03) 18/37 0.005 0.379 0.015 - 0.015 C N/A N/A X

Magndium 0.0382 ' 1 157 mg/L MW-107* (Deep; 08/28/03) 35/37 1.5 157 - - - - N N/A N/A

Mang"m o.tx)203 1 2.47 mg/L MW-17 (Shallow; 10/06/03) 36/37 0.01 2.47 0.3 0.73 088 1).3 N N/A N/A X

Mercury 0.0000718 1 0.000291 ; mg/L MW·17 (Shallow; 08/28/03) 5/37 0.0004 0.000291 0.002 0.0037 0.0036 0.002 N N/A N/A

Nickel 0.00172 j /769 mg/L MW-19 (Shallow: 08/15/03) 23/37 0.02 0.0769 - 0.73 0.73 0.73 N N/A N/A
Potas.ium 0.896 1 228 mg/L MW-21 (Shallow; 08/28/03) 37/37 - 218 - - - - N N/A N/A

Selenium 0.00669 ' 3 (}.0739 mg/L MW·17 (Shallow; 10/06/03) 31/37 0.02 0.0739 0.05 0.18 0.18 0.05 N N/A N/A X

Sodium 7.18 191 mg/L MW-27 (Shallow; 08/18/03) 37/37 - 191 - - - - N N/A N/A

Ihallium 0.00941 J [}.0158 J mg/L MW-23 (Shallow; 10/22/03) 2/37 0.02 -0.04 0.0158 0.002 0.0026 0.0024 0.002 N N/A N/A X

Vanadium 0.00312 1 0.161 ms/L MW·19 (Shallow; 08/15/03) 30/37 002 0.161 - 0.037 0.036 0.036 N N/A N/A X

Zine 0,{10315 1 1.79 mg/L MW-17 (Shallow; 10/06/03) 30/37 0.01 ·0.02 1.79 5.0 0.011 0.011 0.011 N N/A N/A X

Minimum/maximum det.·t. rn/:tration.

Based on data rolleeted during 21103 - 20tM from sampling loeallons: MW·15, MW-16, MW-17. MW-18, MW-19. MW-20. MW-21.
MW-22. MW-23, MW-24. MW-25. MW-26. MW-27, MW-28. MW·1(BA, MW-10*A, MW-1105A. MW-106A. MW·107A.

NYCRR 11lle 1{). Part 5-Drinking Water Supplies. Subparl 5.1 Public Water Systems: Maximum Contaminanl Levels (MCLs), NYSDOH. May 26.2004.
Region 111 Risk-Based Ctin.MIration (R3·RBC) Table, Tap Waler, Ck·lober 8,21*)4

Region 1X Pkliminary Rerrwdiation Conts (R9.PRG} Table, Tap Water. O,·Inber 20.2004.
&·reening enterion id the lower of the NYSDOH MCLs. R3-RBC Top Water or T9·PRG Tap Water value.
Rationale Cod,9 Sel®tion Reaim Maximurn deli ·led sbove Se™ening Criterien (ASC)

Deletion Reason: Ma,imum det,wted below &·reening Crilerion (BSC)

Essential Nutrient (Null

IDefinitions: C • Carcinogenic

N . Non-Caninogenk

ARIR/TBC - Applicableor Relevanl and Appropriate Requirement/To Be Considered
- a Not Available

N/A • Not Applicable
1 - A,loetated value is estimated
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TABLE 2.9

OCCURRENCE DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER - CURRENT/FUTURE RECEPTORS
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

cenario Timeframe: Current/Future
tedium: Surface Water
tposure Medium: Surfare Water
»posure Point: Ingestion and Dermal

CAS Cheinicof Mini,num (1.2) Minimuin Max„nuin (l.2) Mu,mu,M Units Location · Detection Range of Concellt•'till Smening (6) Potential Potential COPC Ratio„atefor 0
Nuinber Concentration Qualitiey Concentratiol Qualgier 01 Maximw," rieq•ency Detection Used for N¥SDEC &3-RBC RD-PRG Toxicity Value ARAR/TBC ARARMBC Flag Contaminant

Concentration m Limits Srree"ing TOGS 1.1.1 Tap Water Tap Water Vallie Source Dellfic' !

m . (23 - 0) m (5) 0, Selection

Metals

Aluminum 0.0238 J 66.7 mg/L SW-1 1 (10/07/03) 42/46 0.2 , 66.7 - 37 36 36 N N/A + N/A X

Antimony 0.00744 .J 0.0169 mg/1- SW·13 (08/21/03) 4/46 0.01 · 0.05 0.0169 - 0.015 0.015 0.015 N N/A N/A X
Arsenic 0.00722 ' J 0.0648 rr,g/L SW-11 (10/07/03) 41/46 0.025 0.0648 0.05 0.000045 0.000045 0.000015 C N/A N/A X

Barium 0.0236 2.53 mg/L sw-11 (10/07/03) 46/46 - 2.53 1.0 2.6 2.6 1.0 N N/A N/A X

Ber'yllium 0.000156 J 0.00304 J mg/L sw-11 (10/07/03) ·4/46 0.005 0.00304 0.003 0.073 0.073 0.003 C N/A N/A X

Cadmium 0.00463 J 0.00463 J mg/L SW-1 1 (10/07/03) 1/46 0.005 0.00463 0.005 0.018 0.018 0.005 N N/A N/A
Calcium 22.2 675 mg/L SW.13 (08/21/03) 46/46 - 675 - - - N N/A N/A

Chromium 0.000768 J 639 mg/L SW-11(10/07/03) 46/46 - 639 0.05 55 55 0.05 N N/A N/A X

Chromium VI (llexavatent) , 0.004 J 0.571 mg/L SW-14 00/07/03) 27/46 0.01 0.571 - . 0.11 0.11 0.11 N N/A N/A X

Cobalt 0.000612 J . 0.0753 mg/L SW-11 (10/07/03) 16/46 0.02 0.0753 - 0.73 0.73 0.73 C N/A N/A

Copper 0.00343 J 1.09 mg/L SW-11(10/07/03) 28/46 0.02 1.09 0.2 1.5 1.5 0.2 N N/A N/A X

Cyanide 0.00216 0.00869 ; mR/L sw-14 (08/21/03) 10/46 0.01 0.00869 0.2 0.73 0.73 0.2 N N/A N/A

Iron 0.0533 1 151 mg/L sw.1 1 (10/07/03) 35/46 0.2 ,5, 0.3- 11 11 03 · N N/A N/A X

Lead 0.0051 0.865 mg/L SW.1 1 00/07/03) 25/46 0.005 0.865 0.05 - - 0.05 C N/A N/A X

Magnesium 103 mg/L SW-11 (10/07/03) 45/46 1.5 103 35 - - 35 N N/A N/A0.0581 1

Manganese 0.00165 1 19.2 mg/L SW-11 (10/07/03) 44/46 0.01 19.2 0.3 0.73 0.88 0.3 N N/A N/A .X

Mercury 0.0013 0.0013 mg/L Sw-11 (10/07/03) 1/46 0.0002-0.0004 0.DOD 0.0007 0.0037 0.0036 0.0007 N N/A N/A X

Nickel 0.00177 j 0.544 mg/L SW-11 (10/07/03) 26/46 0.02 0.544 0.1 0.73 0.73 0.1 N N/A N/A ; X

Potassium 0.327' 1 72.3 . mg/L SW-13 00/07/03) 46/46 - n.3 - - - N N/A N/A

Selenium 0.00775 J 0.0957 mg/L SW-11 cio/07/03) 14/46 0.02 - 0.04 0.0957 0.01 0.18 0.18 0.01 N N/A N/A X

Silver 0.0016 J 0.00203 1 .8/L sw.23 (08/21/03) 2/46 0.01 0.00203 0.05 0.18 0.8 0.05 N N/A N/A

Sodium 1.47 1 112 mf/L SW.23 (05/12/04) 46/46 - 112 - - N N/A N/A

Thallium 0.00776 J 0.0936 mg/L SW-20(08/21/03) 12/46 0.02 - 0.03 0.0936 0.0005 0.0026 0.0024 0.0005 N N/A N/A X

Vanadium 0.00334 1 0.231 mg/L SW-11 (10/07/00) 19/46 0.02 0.231 - 0.037 0.036 0.036 N N/A N/A X

Zine 0.00218 1 2.84 mg/L SW-11 (10/07/03) 45/46 0.01 2.84 2.0 0.011 0.011 0.011 N N/A N/A X

Minimum/maximum detected mn entration.

Based on data collected during 2003 - 2004 frnm sampling locations: SW-11, SW-12, SW-13, SW-14. SW-15, SW-16.
SW-17, SW-18, SW-19, SW-20, SW-21, SW-22, SW-23, SW 24.

Ambient Water Quality Standards and Guidance Values and Grnundwater Effluent Umitations, Division of Water Technical and

Operation Guidance Series (1.1.1), NYSDEC,june 1998. Including addenda frnm 1999, 2000, and 2004.
Region Ill Risk-Based Concentration (R3-RBC) Table, Tap Water, October 8.2004

Region IX Preliminary Remediation Goals (R+PRG) Table. Tap Water, October 20.2004.
Screening criterion is ihe lower of the NYSDEC TOGS 1.1.1. R3-RBC Tap Water or 79-PRGTap Water value.
Rationale Cdes Selection Reason: Maximum detected above Sena,ning Criterion (ASC)

Deletion Reason: Maximum detected below Screening Criterion (BSC)

Essential Nutrient (NUT)

CRA 19867 (5)

Definitions: C = Carcinogenic

N = Non-Carcinogenic

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

- = Not Available

N/A = Not Applicable

J = Associated value is estimated
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TABLE 110

OCCURRENCE. DISTRIBUTION AND SELECTION OFCHEMICALS OF POTENTIAL CONCERN IN SED,MENT - FUTURE RECEPTORS
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Ingestion and Dermal

(LAS Cheinical Mini,n.in (1.2) Mini)..in Maximuin (1.2) Mari,nuin Units Locatio. Dete,NoN Range of ConcentratioM R.3-RBC RD-PRG Screening (6) Potentiot Potential COPC Rationate#, (7) ,Number Concentration Qualifier Concent,ation Qualifier of Maximwin 1-quenc, Detection Used for NYSDEC Soil Soil Toxicitg Value ARAR/!BC ARARMBC Flag Contaminant
Content,olion (2) Limits Screrni.g TAGM I016 :•distrial industrial value Source Deletion I

m (23 03 U) (5) O, Selection

Metals

Aluminum 334 25000 mg/kg SW-11 (08/21/03) 20/20 - 25000 1000000 100000 100000 N N/A N/A
Antimony 0.971 J 56.5 rng/kg ' SB-2 Pond (11/07/96) 10/20 1.08-12 56.5 - 410 410 410 N N/A N/A
Arsenic . 4.2 J 27.9 mg/kg SW.11 (08/21/03) 14/20 1.3-17.2 27.9 7.5 1.9 1.6 1.6 C N/A N/A X
Ba:um 98.9 666 mg/kg sw.11 (08/2/03) 20/20 - 666 300 72000 67000 300 , N N/A N/A X
Bery!]ium · 0.0558 j 1.09 mg/kg SW-24 (08/21/03) 17/20 0.623 -1.0 1.09 0.16 2000 1900 0.16 C N/A N/A X
Cadmium 0.0526 1 2.1 mg/kg SB-2 Pond (11/07/96) 7/20 0.623 -1.0 2.1 1.0 50 450 1.0 N N/A N/A X
Calcium 4870 353000 mf/kg SW-16 (05/12/04) 19/19 - 353000 ---.-N N/A N/A
Chromium 7.17 2380 N• mg/kg SB-2 Pond (11/07/96) 20/20 - 2380 10 1500000 450 10 N N/A N/A X
Chromium VI (Hexavalent) 0.45 E· 6.83 I mg/kg SD-105 (01/01/98) 5/20 5.1 - 15 6.83 3100 . 64 64 N N/A N/A
Cobalt 0.183 278 mg/kg SW-11 (08/21/03) 18/20 2.49 - 2.75 27.8 30 MOO0 1900 30 C N/A N/A
Copper 2.65 J 307 mg/kg SW-11 (08/21/03) 18/20 2.8 -4.99 307 25 41000 41000 25 N N/A N/A X

SW-23 (08/21/03) 4/17 1.16 - 20000 12000 12000 N N/A N/A

sw-11 (08/21/03) 20/20 - 42600 2000 310000 100000 2000 N N/A N/A X

p7·12-5 Cyanide 0.242 1.16 mg/kg
439-89-6 Iron 417 42600 mg/kg
439-92·1 Lead 8.55 240 mg/kg Sw.11 (08/21/03) 10/20 - 240 - 800"' 800 C N/A N/A

Magnesium 385 46100 mg/kg SB-2 Pond (11/07/96) 90/29 - 46100 - - - N N/A N/A
Manganese 20.4 6330 J mg/kg SW-11 (08/21/03) 20/20 - 6330 - 20000 19000 19000 N N/A N/A
Mercury 0.00865 J 0.42 mg/kg SD-103 (01/01/89) 13/20 004 -0.07 0.42 0.1 100 · 62 · 0.1 N N/A N/A X
Nickel . 1.63 216 mg/kg SB-2 Pond (11/07/96) 18/20 2.75-4.99 216 13 20000 20000 13 N N/A N/A X
Potassium 73.3 1 4580 J mg/kg SW-19 (08/21/03) 19/20 45.6 4580 - - - - N N/A N/A
Selenium · 2.2 25.1 mg/kg SW·11(08/21/03) 15/18 2.66 - 5.49 25.1 - 2.0 5100 5100 2.0 N N/A N/A X
Silver · 1.8 1 3.36 I mg/kg SW.11(08/21/03) 3/18 031 -2.09 336 - 5100 5100 5100 N N/A N/A
Sodium 22.5 399 mg/kg SW.20(08/21/03) 17/20 36.8 - 1000 399 - - - N N/A N/A
Thallium 1.42 J 3.26 mg/kg SW-16 (08/14/03) 3/18 0.88 - 13.7 3.26 - 72 67 67 N N/A N/A
Vanadium 1.72 J 88.6 mg/kg sw.11(08/21/03) 20/20 - 88.6 150 1000 1000 150 N N/A N/A
Zine 16.5 J 798 mg/kg SW-11 (08/21/03) 20/20 - . 798 20 310000 100000 20 N N/A N/A X

Minimum/maximum detected „incentration.

Based on data rnita·ted frum sampling locations: SB-02 Pond, SI>103. SD-104, SW-10, SW-11, SW-12. SW-13, SW-14, SW-15. SW·16.
SW·17, SW-18, SW·19, SW-20, SW-21, SW-22, SW-23, SW-24.

Technical and Administrative Guidance Memorandum #4046, Determination nf Soil Cleanup Obiectives and Cleanup Levels, -
NYSDEC. January 24,1994.

Region m Risk-Based Concentration (R3-RBC) Table, Soil Industrial, October 8.2004.
Region IX Preliminary Rem,diatitin Goals (R9-PRG) Table, Soil Industrial, a·tober 20,2004.
Screening criterion is the lower of the NYSDECTAGM 4046, R3-RBC Soil Industrial or R9-PRG Soil Industrial value.
Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC)

Detetion Reason: Maximum detected below Screening Criterion (BSC)
Essential Nutrient (Null -

Value derived using USEPA [UEBK pharmacokinetic model.

CRA 19867 (5)

Definitio.: C. Carcirlogenic

N . Non<arcinogenic

ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
- = Not Available

N/A = Not Applicable

1 = Associated valle is estimated.

E. Estimated abobe quanti fication limit.

N. Spikesample recovery not within control limits.

• = Duplicate analysis riot within control limits.
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TABLE 3.1

2 EXPOSURE POINT CONCENTRATION (EPO SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL AND SLAG
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil
Exposure Point Ingestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Quatifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Conoern El'C El'C EPC El'C El'C EPC

Value Stat,sfic Rationale Value Statistic Rationale

Metals

Aluminum mg/kg 1.88£+04 (1) 1.13E+05 mg/kg 3.69E+04 95% UCL-NP W-Test (2) 1.87E+04 Mean-NP W-Test (2)
Antimony mg/kg 2292+01 (1) 3.39E+02 mg/kg 3.82£+01 95% UCL-NP W-Test (2) 2.30+01 Mean-NP W-Test (2)
Arsenic mg/kg 6.33£+00 (1) 4.538+01 mg/kg 1.81E+01 95% UCL-NP W-Test (2) 6.43E+00 Mean-NP W-Test (2)

Barium · mg/kg 1.67£+02 (1) 1.41E+03 * mg/kg 3.77£+02 95% UCL-NP W-Test (2) 1.66£+02 Mean-NP W-Test (2)
Beryllium mg/kg 5.54E-01 (1) 3.50E+00 mg/kg 1.21E+00 95% UCL-NP W-Test (2) 5.85E-01 Mean-NP W-Test (2)
Cadmium mg/kg 3.33E+00 (1) 1.41E+02 mg/kg 162£+01 95% UCL-NP W-Test (2) 3.35E+00 Mean-NP W-Test (2)
Chromium Total mg/kg 1.26E+03 (1) 1.18£+04 mg/kg 1.97'E+03 95% UCL-NP W-Test (2) 1.24E+03 Mean-NP W-Test (2)
Chromium VI (Hexavalent) mg/kg 5.88E+00 (1) 9.16E+01 mg/kg 9.95E+00 95% UCL-NP W-Test (2) 6.80E+00 Mean-NP W-Test (2)
Cdbalt mg/kg 2.28£+01 (1) 5.36£+02 B mg/kg 9.15E+01 95% UCL-NP W-Test (2) 2.24£+01 Mean-NP W-Test (2)

Copper mg/kg 1.69E+02 (1) 5.42E+03 E mg/kg 1.27E+03 95% UCL-NP W-Test (2) 1.65E+02 Mean-NP W-Test (2)

Iron . (1) 5.13E+04 mg/kg 2.16E+04 95% UCL-NY W-Test (2) 1.92E+04 Mean-NP W-Test (2)mg/kg 1.92£+04

Lead mg/kg 7.36E+01 (1) 1.76E+03 mg/kg 3.09E+02 95% UCL-NP W-Test (2) 7.23E+01 Mean-NP W-Test (2)

Manganese mg/kg 1.78E+03 (1) 2.44]5+04 r mg/kg 5.39E+03 95% UCL-NP W-Test (2) 1.76E+03 Mean-NP W-Test (2)

Mercury mg/kg 2.99E-01 (1) 1.18E+01 ' mg/kg 2.49E+00 95% Ua-NP W-Test (2) 3.OOE-01 Mean-NP W-Test (2)
Nickel mg/kg 2.58E+02 . (1) 5.16E+03 mg/kg 1.04E+03 95% UCL-NY W-Test (2) 2.54E+02 Mean-NP W-Test (2)
Selenium mg/kg 4.38£+00 (1) 2.63£+01 mg/kg 6.61E+00 95% UCL-NP W-Test (2) 4.87£+00 Mean-NP W-Test (2)
Thallium mg/kg 2.35E+00 (1) 3.12E+01 mg/kg 3.89E+00 95% UCL-NP W-Test (2) 2.62£+00 Mean-NP W-Test (2)

Vanadium mg/kg 5.258+01 (1) 2.63E+02 mg/kg 6.60E+01 95% Ua-NP W-Test (2) 5.22E+01 Mean-NP W-Test (2)
Zinc mg/kg 1.76E+02 (1) 1.40E+03 mg/kg 4.17E+02 95% UCL-NP W-Test (2) 1.74£+02 Mean-NP W-Test (2)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concentration.
W-Test: Developed by Shapiro and Wilk for data sets with under 50 samples.

W-Test : Developed by Shapiro and Francia for data sets with greater than 50 but less than 99 samples.

Statistics: Maximum Detected Val ue (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% UC
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

E = Estimated above quantification limit

B = Value greater or equal to the insument detection limit but less than the contract required detection limit

* = Duplicate analysis not within control limits.

(1) Data set is neither normally or lognormally distributed.

(2) Shapiro-Wilk W Test was used for data sets where n<=50. Shapiro-Francia W Test was used for data sets where: 50<n>100.

CRA 19867 (5)
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TABLE 3.2

EXPOSURE POINT CONCENTRATION (EPC) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Ingestion and Dermal

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualitier Units

Potential ' Data Concentration Medium Medium Medium Medium Medium Medium

Concern · EPC EPC EPC EPC EPC EPC

Vallie Statistic Rationale Value Statistic Rationale

Metals

Antimony mg/kg 1.01E+01 (1) 6.49E+01 mg/kg 154E+01 95% UCL-NP W-Test (3) 1.06£+01 Mean-NP W-Test (3)

Arsenic mg/kg 6.29E+00 (1) 2.19E+01 mg/kg 7.90E+00 95% UCL-NP W-Test (3) 6.27E+00 Mean-NP . W-Test (3)
Barium mg/kg 1.66E+02 (1) 1.41E+03 mg/kg 5.40E+02 95% UCL-NP W-Test (3) 1.658+02 Mean-NP W-Test (3)

Beryllium . mg/kg 6.09E-01 (1) 3.50E+00 mg/kg 8.12£-01 95% UCL-NP W-Test (3) 6.07841 Mean-NP W-Test (3)
Cadmium mg/kg 9.09E-01 (1) 4.OOE+00 mg/kg 1.29E+00 95% UCL-NP W-Test (3) 9.43E-01 Mean-NP - W-Test (3)
Chromium Total mg/kg 2.93E+02 (1) 2.268+03 mg/kg 4.66E+02 95% UCL-NP W-Test (3) 2.90E+02 Mean-NP W-Test (3)

Cobalt mg/kg 2.45E+01 (1) 5.36E+02 B mg/kg 1.75E+02 95% UCL-NP W-Test (3) 2.43E+01 · Mean-NF W-Test O)

Copper mg/kg 3.08E+01 (2) 1.04E+02 mg/kg 3.86E+01 95% UCL-T W-Test (3) 3.10E+01 Mean-T W-Test (3)

Iron ' mg/kg 1.922+04 2.16E+04 4.82E+04 E* mg/kg 2.16E+04 95% UCL-N W-Test (3) 1.92E+04 Mean-N W-Test (3)

Manganese mg/kg 1.47E+03 (1) 2 .44£+04 r mg/kg 8.82E+03 95% UCL-NP W-Test (3) 1.45E+03 Mean-NP W-Test (3)

Mercury mg/kg 4.07E-01 (1) 1.18E+01 mg/kg 4.86E+00 95% UCL-NP W-Test (3) 4.20E-01 Mean-NP W-Test (3)

Nickel mg/kg 2.46E+01 2.78E+01 5.41E+01 * mg/kg 2.78E+01 95% UCL-N W-Test (3) 246E+01 Mean-N W-Test (3)

Selenium mg/kg 2.07E+00 (1) 1.59501 mg/kg 3.85E+00 95% UCL-NP W-Test (3) 2.76E+00 Mean-NP W-Test (3)

Thallium mg/kg 1.26E+00 (1) 1.88E+01 mg/kg 2.28E+00 95% UCL-NP W-Test (3) 134E+00 Mean-NP W-Test (3)
Zinc mg/kg 1.56E+02 (1) 6.33£+02 E mg/kg 2.03E+02 95% UCL-NP W-Test (3) 1.55E+02 Mean-NP *W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concentration.
W-Test : Developed by Shapiro and Wilk for data sets with under 50 samples.

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of L,og-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% U
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

E = Estimated above quantification limit.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.
* = Duplicate analysis not within control limits.

(1) Data set is neither normally or lognormally distributed.
(2) Data set is lognormally distributed.

(3) Shapiro-Will< W Test was used for data sets where n<=50.
CRA 19867 (5)
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TABLE 3.3

EXPOSURE POINT CONCENTRATION (EPC) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SLAG

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Slag

Exposure Medium: Surface Soil
Exposure Point 1ngestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Quatter Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern . EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Metals

Aluminum mg/kg 2.07E+04 (1) 1.13£+05 mg/kg 7.70E+04 95% UCL-NP W-Test (3) 2.07'E +04 Mean-NP W-Test (3)
Antimony · mg/kg 7.11 E+01 (2) 3.39E+02 mg/kg 3.392·+02 Max (41) 9.77E+01 Mean-T W-Test (3)
Arsenic (2) 4.53E+01 mg/kg 1.39E+01 95% UCL-T W-Test (3) 4.60E+00 Mean-T W-Test (3)mg/kg 6.42£+00
Barium mg/kg 1.70E+02 (2) 6.75£+02 mg/kg 2-73E+02 95% UCL-T W-Test (3) 1.75E+02 Mean-T W-Test (3)
Beryllium mg/kg 4.36E-01 5.48E-01 1.10E+00 mg/kg 5.48E-·01 95% UCL-N W-Test (3) 4.36}E-01 Mean-N W-Test (3)
Cadmium mg/kg 8.59E+00 (1) ' 1.41E+02 mg/kg 2.llE+01 95% UCL-NP W-Test (3) 8.90£+00 Mean-NP W-Test (3)
Chromium Total - mg/kg 3.60E+03 (2) 1.18E+04 mg/kg 8.38E+03 95% UG-T W-Test (3) 3.86E+03 Mean-T W-Test (3)
Chromium VI (Hexavalent) mg/kg 1.34E+01 (1) 9.16E+01 mg/kg 7.93E+01 95% UCL-NP W-Test (3) 1.40E+01 Mean-NP W-Test (3)
Cobalt mg/kg 1.89E+01 (2) 7.23E+01 mg/kg 3.65E+01 95% UCL-T W-Test (3) 2.02E+01 Mean-T W-Test (3)
Copper mg/kg 4.68E+02 (2) . 5.42E+03 E mg/kg 1.70E+03 95% UCL-T W-Test (3) 3.44E+02 Mean-T W-Test (3)
Iron mg/kg 1.93E+04 2.43E+04 5.13E+04 mg/kg 2.43E+04 95% Ul-N W-Test (3) 1.93E+04 Mean-N W-Test (3)
Lead mg/kg 1.35E+02 (1) 1.76E+03 mg/kg 1.22£+03 95% UCL-NP W-Test (3) 1.35E+02 Mean-NP W-Test (3)

Manganese mg/kg 2.48E+03 (2) 8.99E+03 mg/kg 5.68E+03 95% UCL-T W-Test (3) 2-68E+03 Mean-T W-Test (3)
Mercury .mg/kg 6.48502 (1) 3.75E-01 mg/kg 3.75E-01 Max (4) 7.ZOE-02 Mean-NP W-Test (3)
Nickel mg/kg 7.65E+02 (2) 5.1615+03 mg/kg 5.16£+03 Max (4) 1.413+03 Mean-T W-Test (3)

Selenium . mg/kg 1.00£+01 (2) 2.63E+01 mg/kg 2-63£+01 Max (4) 1.29E+01 Mean-T W-Test (3)
Thallium mg/kg 5.65E+00 (1) 3.12E+01 mg/kg 1.01E+01 95% UCL-NP W-Test (3) 5.88E+00 Mean-NP W-Test (3)
Vanadium mg/kg 9.15!E+01 (2) 2.63E+02 mg/kg 1.87E+02 95% UCL-T W-Test (3) 1.00£+02 Mean-T W-Test (3)
Zinc mg/kg. 2.25£+02 (1) 1.40E+03 mg/kg 9.94E+02 95% UCL-NP W-Test (3) 2.NE+02 Mean-NP W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concentration.
W-Test: Developed by Shapiro and Wilk for data sets with under 50 samples. -
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-Th Non-parametric Method used to Determine 95% UCL (95% UC

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).
E = Estimated above quantification limit

(1) Dataset is neither normally or lognormally distributed.
(2) Data set is lognormally distributed.

(3) Shapiro-Wilk W Test was used for datasets where n<=50.

(4) The exposure point concentration (EPC) calculated is greater than maximum detected concentratian; therefore maximum detected concentration is the EK.

(IRA 19867 (5)
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TABLE 3.4

EXPOSURE POINT CONCENTRATION (EPO SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL AND SLAG

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NlAGARA FALLS, NEW YORK 

Scenario Timeframe: Future .

Medium: Soil and Slag (0-10 ftbgs)
Exposure Medium: Soil ·

Exposure Point Ingestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Metals

Aluminum mg/kg 1.79E+04 (1) 1.13E+05 mg/kg 2.89E+04 95% UCL-NP · W-Test (3) 1.80E+04 Mean-NP W-Test (3)
Arsenic mg/kg 6.852+00 (1) 7.OOE+01 mg/kg 9.68E+00 95% UCL-NP W-Test (3) 6.94 E+00 Mean-NP W-Test (3)
Barium mg/kg 1.47E+02 (2) 1.41E+03 * mg/kg 1.70E+02 95% UCL-T W-Test (3) 1.45E+02 Mean-T W-Test (3)

Beryllium mg/kg 6.39E-01 (2) 3.50E+00 mg/kg 9.71E41 95% UCL-T W-Test (3) 7.66E-01 Mean-T W-Test (3)

Cadmium . mg/kg 2.27E+00 (1) 1.41E+02 mg/kg 1.34£+01 95% Ua-NP W-Test (3) 2.41E+00 Mean-NP W-Test (3)
Chromium Total mg/kg 1.24E+03 1.59E+03 1.18E+04 mg/kg 1.59E+03 95% UCL-N W-Test (3) 1.24£+03 Mean-N W-Test (3)
Cromium VI (Hexavalent) mg/kg 1.69E+01 (1) 4.30E+02 mg/kg 5.82£+01 95% UCL-NP W-Test (3) 1.70E+01 Mean-NP W-Test (3)
Cobalt mg/kg 1.78E+01 (1) 5.36E+02 B mg/kg 5.70E+01 95% UCL-NP W-Test (3) 1.78E+01 Mean-NP W-Test (3)
Copper mg/kg 1.16£+02 (1) . 5.42£+03 E mg/kg 5.37E+02 95% UCL-NP W-Test (3) 1.16E+02 Mean-NP W-Test (3)

Iron · mg/kg 2.01E+04 (2) 1.23£+05 r mg/kg 2.83E+04 95% UCL-T W-Test (3) 2.29E+04 Mean-T W-Test (3)
Lead mg/kg 7.GOE+01 (2) 1.87E+03 mg/kg 8.16E+01 95% UCL-T W-Test (3) 5.67E+01 Mean-T W-Test (3)

Manganese mg/kg 2.518+03 (2) 7.832+04 E* mg/kg 1.81E+03 95% UCL-T W-Test (3) 1.43E+03 Mean-T W-Test (3)
Mercury mg/kg 3.50E·01 (1) 1.68E+01 mg/kg 3.56E+00 95% UCL-NP W-Test (3) 3.60£-01 Mean-NP W-Test (3)

Nickel mg/kg 1.72£+02 (1) 5.16£+03 mg/kg 6.17E+02 95% UCL-NP W-Test (3) 1.74E+02 Mean-NP W-Test (3)
Selenium mg/kg 3.62E+00 (1) 4.04E+01 mg/kg 5.41E+00 95% Ua-NP W-Test (3) 4.30E+00 Mean-NP W-Test (3)
Thallium mg/kg 3.03E+00 (2) 8.96E+01 ' mg/kg 5.40E+00 95% UCL-NP W-Test (3) 375£+00 Mean-NP W-Test (3)

Vanadium · mg/kg 5.07E+01 5.84E+01 . 2.78E+02 mg/kg 5.84E+01 95% UCL-N W-Test (3) 5.07E+01 Mean-N W-Test (3)
Zinc mg/kg 1.70E+02 2.08E+02 1.40E+03 mg/kg 2.08E+02 95% UCL-N W-Test (3) 1.70E+02 Mean-N W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concentration.

W-Test : Developed by Shapiro and Francia for data sets with greater than 50 but less than 99 samples.

W-Test: Studentized Range for data sets with greater than 99 samples.

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% UC
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

E = Estimated above quantification limit.

B = Value greater or equal to the instrument detection limit but less than the contract required detection limit.
* = Duplicate analysis not within control limits.

CRA 19867 (5)

(1) Data set is neither normally or lognormally distributed.
(2) Data set is lognormally distributed.

(3) Shapiro-Francia W Test was used for data sets where : 50<n<100 and Studentized Range WTest was used for data sets whre :n> 100.
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TABLE 3.5

EXPOSURE POINT CONCENTRATION (EFC) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL

OPERABLE UNrr 3

VANADIUM CORPORAT[ON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion and Dermal

1

Chemical Units Arithmetic 95% UCL of Maximum Maximum  EPC Reasonable Maximum Exposure Central Tendency

of Mean Nonnal Detected Qualqier lIMits

Potential I)ata Concent,ation Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Vallie Statistic Rationale

Metals

Arsenic mg/kg 6.18E+00 (1) 2.19E+01 * · mg/kg 7.06E+00 95% UCL-NP W-Test (2) 6.16£+00 Mean-NP W-Test (2)

Barium . mg/kg 1.49E+02 (1) 1.41E+03 * mg/kg 3.36E+02 95% UCL-NP W-Test (2) 1.48E+02 Mean-NP W-Test (2)

Beryllium mg/kg 6.9115-01 (1) 3.50E+00 mg/kg 7.90E-01 95% UCL-NP W-Test (2) 6.90E-01 Mean-NP W-Test (2)

Cadmium mg/kg 1.15E+00 . (1) 5.40E+00 mg/kg 1.52£+00 95% UCL-NP W-Test (2) 122£+00 Mean-NP W-Test (2)

Chromium Total mg/kg 1.67E+02 (1) 2.26E+03 . mg/kg 2.58E+02 95% UCL-NP W-Test (2) 1.65E+02 Mean-NP W-Test (2)

Cobalt mg/kg 1.81E+01 (1) 536E+02 B mg/kg 8.89E+01 95% UCL-NP W-Test (2) 1.79£+01 Mean-NP W-Test (2)

Copper mg/kg 3.36E+01 (1) 2.57E+02 mg/kg 4.68E+01 95% UCL-NP W-Test (2) 334E+01 Mean-NP W-Test (2)

Iron mg/kg 2.43E+04 (1) 113£+05 r mg/kg 3.85E+04 95% UCL-NP W-Test (2) 2.42£+04 Mean-NP W-Test (2)

Lead mg/kg 5.47£+01 (1) 1.87E+03 mg/kg 2.26E+02 95%·UCL-NP W-Test (2) 5.41E+01 Mean-NP W-Test (2)

Manganese mg/kg 1.06E+03 (1) 2.44E+04 E* mg/kg 4.49E+03 95% UCL-NP W-Test (2) 1.05E+03 Mean-NP W-Test (2)

Mercury mg/kg 4.30E-01 (1) 1.68E+01 mg/kg 8.44E-01 95% UCL-NP W-Test (2) 4.40E-01 Mean-NP W-Test (2)

Nickel mg/kg 2.62£+01 (1) 5.41E+01 * mg/kg 2.82E+01 95% UCL-NP W-Test (2) 2.62E+01 Mean-NP W-Test (2)

Selenium mg/kg 1.84E+00 (1) 1.59E+01 mg/kg 2.88E+00 95% UCL-NP W-Test (2) 2.35E+00 Mean-NP W-Test (2)

Zinc mg/kg 1.65E+02 . (1) 1.09E+03 E mg/kg 2.08E+02 95% UCL-NIP W-Test (2) 1.64£+02 Mean-NP W-Test (2)

Notes:

For non-detects, 1 /2 laboratory detection limit was used as a proxy concentration.

W-Test : Developed by Shapiro and Francia for data sets with greater than 50 but less than 99 samples.
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% U

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

E = btimated above quantification limit.

B = Value greater or equal to the instnunent detection limit but less than the contract required detection limit.

* = Duplicate analysis not within control limits.

(1) Data set is neither norrnally or lognormally distributed.

(2) Shapiro-Francia W Test was used for data sets where: 50<n<100.

CRA 19867 (5)
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TABLE 3.6

EXPOSURE POINT CONCENTRATION (EPC) SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SLAG

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Soil

Exposure Point Ingestion and Dermal

Chemical Units An-thmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration ' Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Metals

Aluminum · mg/kg 1.82£+04 (1) 1.13E+05 mg/kg 3.45E+04 95% UCL-NP W-Test (3) 1.81£+04 Mean-NP W-Test (3)
Arsenic mg/kg 6.24E+00 (1) 7.00E+01 mg/kg 1.08£+01 95% UCL-NP W-Test (3) 6.38E+00 Mean-NP W-Test (3)

Barium mg/kg 1.23E+02 (2) 6.75E+02 mg/kg 1.72E+02 95% UCL-T W-Test (3) 1.29£+02 Mean-T W-Test (3)

Beryllium mg/kg 5.38501 (2) 3.NE+00 mg/kg 8.09E-01 95% UCL-NP W-Test (3) 6.07'E-01 Mean-NP W-Test (3)
Cadmium mg/kg 3.27E+00 (1) 1.41E+02 mg/kg 7.37E+00 95% UCL-NY' W-Test (3) 3.40E+00 Mean-NP W-Test (3)

Chromium Total . mg/kg 2.31£+03 (1) 1.18E+04 mg/kg 3.02£+03 95% UCL-NP W-Test (3) 2.30E+03 Mean-NP W-Test (3)

Chromium VI (Hexavalent) mg/kg 3.15£+01 (1) 4.30£+02 mg/kg 1.07E+02 95% UCL-NP W-Test (3) 3.15E+01 Mean-NP W-Test (3)

Cobalt mg/kg 1.31E+01 (2) 1.32£+02 mg/kg 1.90E+01 95% UCL-T W-Test (3) 1.29E+01 Mean-T W-Test (3)

Copper mg/kg 1.BOE+02 (1) 5.42£+03 E mg/kg 9.75E+02 95% UCL-NP W-Test (3) 1.76E+02 Mean-NP W-Test (3)

Iron h mg/kg 1.39E+04 (2) 6.55E+04 mg/kg 2-54E+04 95% UCL-T W-Test (3) 1.643+04 Mean-T W-Test (3)

Lead mg/kg 5.69E+01 (2) 1.76E+03 mg/kg 1.33£+02 95% UCL-T W-Test (3) 5.67E+01 Mean-T W-Test (3)

Manganese mg/kg 3.52E+03 (1) 7.83E+04 E* mg/kg 1.85E+04 95% UCL-NP W-Test (3) 3.45E+03 Mean-NP W-Test (3)

Mercury mg/kg 5.712-02 (1) 3.75E-01 mg/kg 9.32E-02 95% UCL-NP W-Test (3) 7.90E-02 Mean-NP W-Test (3)
Nickel mg/kg 2.97£+02 ' (2) 5.16E+03 mg/kg 1.10£+03 95% UCL-T W-Test (3) 4.30E+02 Mean-T W-Test (3)
Selenium mg/kg 5.20£+00 (1) 4.04£+01 mg/kg 8.39E+00 95% UCL-NP W-Test (3) 5.80E+00 Mean-NP W-Test (3)

Thallium mg/kg 4.76E+00 (1) 8.96E+01 mg/kg 8.76£+00 95% UCL-NP W-Test (3) 5.71£+00 Mean-NP W-Test (3)

Vanadium mg/kg 6.60E+01 m. 2.78E+02 mg/kg 8.16E+01 95% UCL-NP W-Test (3) 6.57E+01 Mean-NP W-Test (3)

Zinc ·mg/kg 1.24E+02 (2) 1.40E+03 mg/kg 2.15E+02 95% UCL-T W-Test (3) 1.29E+02 Mean-T W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concenation.

W-Test : Developed by Shapiro and Francia for data sets with greater than 50 but less than 99 samples.

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% UC
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

E = Estimated above quantification limit.

* = Duplicate analysis not within control limits.

(1) Data set is neither normally or lognormally distributed.

(2) Data set is lognormally distributed.

(3) Shapiro-Francia W Test was used for data sets where: 50<n<100.

CRA 19867 (5)
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TABLE 3.7

EXPOSURE POINT CONCENTRATION (EPO SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIA(DARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point. Ingestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Ontral Tendency
of Mean Normal Detected Qualiher Units

Potential Data Concent,ation Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Dissolved Metals

Antimony mg/L 5.52£-03 (1) 9.15£43 J mg/L 9.15E-03 Max (4) 9.15E-03 Max (4)
Arsenic mg/L 1.56E-02 (1) 2.32E-02 J mg/L 2.32E-02 Max (4) 2.09E-02 Mean-NP W-Test (3)
Chromium mg/L 1.88[-02 (1) 1.06341 mg/L 3.29E-02 95% UCL-NP W-Test (3) 2.20E-02 Mean-NP W-Test (3)
Iron mg/L 9.29E-01 (1) 3.92E+00 mg/L 1.81E+00 95% UCL-NP W-Test (3) 9.70E-01 Mean-NP W-Test (3)
Manganese mg/L 1.86£-01 (1) 8.58E-01 mg/L 3.38E-01 95% UCL-NP W-Test (3) 1.90E-01 Mean-NP W-Test (3)
Selenium mg/L 1.54E·02 0) 5.472-02 mg/L 2.70E42 95% UCL-NP W-Test (3) 2.30E-02 Mean-NP W-Test (3)
Zinc ' mg/L 7.29£-03 (1) 2.63E-02 mg/L 1.28£-02 95% UCL-NP W-Test (3) 1.10E-02 Mean-NP W-Test (3)

Total Metals

Aluminum mg/L 7.12E+00 (2) 6.43E+01 mg/L 2.33E+01 95% UCL-T W-Test (3) 9.21E+00 Mean-T W-Test (3)

Antimony mg/L 6.59£-03 (1) 1.94£42 mg/L 1.07-502 95% UCL-NP W-Test (3) 1.00E-02 Mean-NP W-Test (3)
Arsenic mg/L 1.77£42 (1) 4.37£-02 mg/L 2.57E-02 95% UCL-NP W-Test (3) 2.21E-02 Mean-NP W-Test (3)
Chromium . mg/L 6.27£-02 (2) 6.5513-01 mg/L 1.53E-01 95% UCL-T W-Test (3) 5.10E-02 Mean-T W-Test (3)
Chromium VI (Hexavalent) mg/L 2.23£-02 (1) 1.81E-01 mg/L 3.52E-02 95% UCL-NP W-Test (3) 2.50E-02 Mean-NP W-Test (3)
Iron mg/L 9.57E+00 (1) 8.55E+01 mg/L 1.58E+01 95% UCL-NP W-Test (3) 9.50]5+00 Mean-NP W-Test (3)
Lead mg/L 3.75£-02 (1) 3.79E-01 mg/L 6.12E-02 95% UCL-NP W-Test (3) 3.90E-·02 Mean-NP W-Test (3)
Manganese mg/L 4.79E-01 (1) 2.47E+00 mg/L 7.06E-01 95% UCL-NP W-Test (3) 4.76E-01 Mean-NP W-Test (3)
Selenium mg/L 2.6215-02 (1) 7.3915-02 mg/L 3.33E-02 95% UCL-NP W-Test (3) 2.77E-02 Mean-NP W-Test (3)
Thallium * mg/L 1.04E-·02 (1) 1.58502 J mg/L 1.58E-02 Max (4) 1.58E-02 Mean-NP (4)
Vanadium mg/L 2.13E-02 (1) 1.61501 mg/L 6.44£-02 95% UCL-NP W-Test (3) 2.31502 Mean-NP W-Test (3)
Zinc mg/L 2.14E-01 (1) 1.79E+00 mg/L 3.45E-01 95% UCL-NP W-Test (3) 2.14.501 Mean-NP W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concenation.
W-Test : Developed by Shapiro and Wilk for data sets with under 50 samples.
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCI- of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95%

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).
J = Associated value is estimated.

(1) Data set is neither normally or lognormally distributed.

(2) Data set is log-normally distributed.

(3) Shapiro-Wilk W Test was used for data sets where n<=50.

(4) The exposure point concentration (EPC) calculated is greater than maximum detected concentration; therefore maximum detected concentration is the EPC.

CRA 19867 (5)
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TABLE 3.8

EXPOSURE POINT CONCENTRATION (EPO SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

MAGARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qua/(Aer Units

Potential Data Concentration Medium Medium Medium Medium · Medum Medium

Conim EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Metals

Aluminum mg/L 3.02E+00 (1) 6.67E+01 mg/L 5.74£+00 95% UCL-T W-Test (3) 2.39E+00 Mean-T W-Test (3)
Antimony mg/L 8.14E-03 (2) 1.69E-02 mg/L 1.69E-02 Max (4) 1.505-02 Mean-NP W-Test (3)
Arsenic mg/L 1.96E-02 (1) 6.48502 mg/L 2.26E·02 95% UCL-T W-Test (3) 1.96!E-02 Mean-T W-Test (3)
Barium mg/L 1.92501 (2) 2.53E+00 mg/L 3.3712-·01 95% UCL-NP W-Test (3) 1.90E-01 Mean-NP W-Test (3)

Beryllium mg/L 2.38E-03 (2) 3.04E-03 J mg/L 3.04E-03 Max (4) 3.04LE-03 Max (4)

Chromium . mg/L 2.63E-01 (1) 6.39E+00 mg/L 6.84£-01 95% UCL-T W-Test (3) 2.80E-01 Mean-T W-Test (3)

Chromium VI (Hexavalent) mg/L 6.12£-02 (2) 5.71E-01   . mg/L 1.02E-01 95% UCL-NP W-Test (3) 6.30E-02 Mean-NP W-Test (3)

Copper mg/L 3.86502 (2) 1.09E+00 mg/L 2.66E-01 95% UCL-NP W-Test (3) 4.20£-02 Mean-NP W-Test (3)
Iron mg/L 5.43E+00 (2) 1.51E+02 mg/L 3.15E+01 95% UCL-NP W-Test (3) 5.30E+00 Mean-NP W-Test (3)
Lead mg/L 2.95E-02 (2) 8.65E-01 mg/L 1.84E-01 95% UCL-NP W-Test (3) 3.00E-02 Mean-NP W-Test (3)

MaI·ganese mg/L 7.68E-01 (1) 1.92£+01 mg/L 1.91 E+00 95% UCL-T W-Test (3) 7.19501 Mean-T W-Test (3)

Mercury mg/L 1.93E-04 (2) 1.30E-03 mg/L 4.00£-04 95% UCL-NP W-Test O) 3.60£-04 Mean-NP W-Test (3)
Nickel mg/L 2.00E-02 (2) 5.44E-01 mg/L 1.44E-01 95% UCL-NP W-Test (3) 2.40E-02 Mean-NP W-Test O)

Selenium mg/L 1.54£42 (2) 9.57E-02 mg/L 2.58E-02 95% UCL-NP W-Test (3) 2.30E-02 Mean-NP W-Test'O)

Thallium mg/L 2.13E-02 (2) 9.36£-02 mg/L 3.4212-02 95% UCL-NP W-Test (3) 2.90E-02 Mean-NP W-Test (3)

Vanadium mg/L 1.51£-02 (2) 2.31E-01 mg/L 2.84E-02 95% UCLINP W-Test (3) 2.10E-02 Mean-NP W-Test (3)

Zinc mg/L · 1.01£-01 (2) 2.84£+00 mg/L 2.66E-01 95% UCL-NP W-Test (3) 9.93E-02 Mean-NP W-Test (3)

Notes:

For non-detects, 1 /2 laboratory detection limit was used as a proxy concentration.
W-Test: Developed by Shapiro and Wilk for data sets with under 50 samples.

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% L

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

J = Associated value is estimated.

(1) Data set is log-normally distributed.

(2) Data set is neither normally or lognormally distributed.

(3) Shapiro-Wilk W Test was used for data sets where n<=50.

(4) The exposure point concentration (EPC) calculated is greater than maximum detected concentration; therefore maximum detected concentration is the EPC.
CRA 19867 (5)
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TABLE 3.9

EXPOSURE POLNT CONCENTRATION (EPO SUMMARY FOR CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT

OPERABLE UNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualife' Units

Potential . Data Concentration Medium Medium Medium Medium Medium Medium

Concern . EPC EPC EPC EPC EPC EPC

Value Statistic Rabonale Value Statistic RaNonale

-

Arsenic mg/kg 6.99E+00 (1) 2.79E+01 mg/kg 1.NE+01 95% UCL-NP W-Test (3) 7.94E+00 Mean-NP W-Test (3)
Barium mg/kg 1.93E+02 (1) 6.66E+02 mg/kg 4.89E+02 95% UCL-NP W-Test (3) 1.92E+02 Mean-NP W-Test (3)

Beryllium mg/kg 5.06E-01 6.30E-01 1.09E+00 mg/kg 6.30E-01 95% UCL-N W-Test (3) 5.062-01 Mean-N W-Test (3)
Cadmium mg/kg 4.83E-01 (1) 2.10E+00 mg/kg 9.08E-01 95% UCL-NP W-Test (3) 7.52E-01 Mean-NP W-Test'(3)

Chromium mg/kg 3.81£+02 (2) 2.388+03 N' mg/kg 1.02E+03 95% UCL-T W-Test (3) 4.09E+02 Mean-T W-Test (3)

Copper . mg/kg 4.81E+01 (2) 3.07E+02 mg/kg 1.28E+02 95% UCL-T W-Test (3) 5.42E+01 Mean-T W-Test (3)

Iron mg/kg 1.88E+04 2.39E+04 4.26E+04 mg/kg 2.39E+04 95% UCL-N . W-Test (3) 1.88E+04 Mean-N W-Test O)

Mercury . tng/kg 8.58E-02 - (2) 4.20E-01 mg/kg 1.59E-01 95% UCL-NP W-Test (3) 9.75E-02 Mean-NP W-Test (3)

Nickel mg/kg 4.56E+01 (2) 2.16E+02 mg/kg 1.41E+02 95% UCL-T W-Test (3) 5.81E+01 Mean-T W-Test (3)

Selenium mg/kg 1.02E+01 1.28E+01 2.51E+01 mg/kg 1.28E+01 95% UCL-N W-Test (3) 1.01E+01 Mean-N W-Test (3)

Zinc mg/kg 1.88E+02 (2) 7.98E+02 mg/kg 3.48E+02 95% UCL-T W-Test (3) 1.958+02 Mean-T W-Test (3)

Notes:

For non-detects, 1/2 laboratory detection limit was used as a proxy concentration.

W-Test: Developed by Shapiro and Wilk for data sets with under 50 samples.

Statishcs: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Non-parametric Method used to Determine 95% UCL (95% UC
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N); Non-parametric Method used to Determine Mean (Mean-NP).

J = Associated value is estimated.

N = Spike sample recovery not within control limits.

* = Duplicate analysis not within control limits.

(1) Data set is neither normally or lognormally distributed.
(2) Data set is log-normally distributed.

(3) Shapiro-Will< W Test was used for data sets where n<=50.

CRA 19867 (5)
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TABLE 3.10

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SOIL AND SLAC - CURRENT MAINTENANCE WORKER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Stag
Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adults

e Parameter Paramete, Definition
Code

Ingestion CS Chemical Concentration in Soil

IR Ingestion Rate of Soil
CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT·C Averaging Time (cancer)
AT-N Averaging Time (non-cancer)
ABS Absorption Factor

Dermal CS Chemical Concentration in Soil

Units RME RME

Value Rationatel

Reference

mg/kg (1) m

mg/day 100 USEPA, 2002

kg/mg 1.00E-06 -

days/year 16 Professional Judgement (2)

years 25 USEPA, 2004

kg 70 USEPA, 2002

days 25,550 USEPA, 1989

days 9,125 USEPA, 1989

%/100 1 Professional Judgement (3)

mg/kg . (1) + (1)

CT CT

Value Rationale#

Reference

(1) (1)

100 USEPA, 2002
1.00E-06

8 Professional Judgement (2)
9 USEPA, 2004

70 USEPA, 2002

25,550 USEPA, 1989

3,285 USEPA, 1989

1 Professional Judgdment (3)

(1) (1)

Intake Equationl

Model Naine

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x 1R x ABS * CF x EF x ED x 1/BW x 1/AT

CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact

CF Conversion Factor

EF Exposure Frequency
ED Exposune Duration ·
BW Body Weight

AT-C Averaging Time (cancer)
AT+N Averaging Time (non<ancer)

AF Soil to Skin Adherence Factor

ABS Absorphon Factor

cm'

kg/mg

days/year

years

kg

days

days

mg/cm,

%/100

i300 USEPA, 2004 3,300 USEPA, 2004 CS x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

1.001-06 - 1.00IE-06 0 -

16 Professional Judgement (2) 8 Professional Judgement (2)
25 USEPA, 2004 9 USEPA, 2004

70 USEPA, 2002 · 70 USEPA, 2002

25,550 USEPA, 1989 25,550 USEPA, 1989

9,125 USEPA, 1989 3,285 USEPA, 1989

0.2 USEPA, 2004 0.02 USEPA, 2004

chemical-specific USEPA, 2004 (4) chemica 1-specific USEPA, 2004 (4)

Inhalation CS

INR

Er

EF

ED

BW

AT-C

AT-N

PEF

Chemical Concentration in Soil

[nhaation Rate

Exposure Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (cancer)

Averaging Time (nonancer)

Particulate Emission Factor

mg/kg (1)

m'/hr 0.83

hrs/day 8

days/year 16

years 25

kg 70

days 25,550

days 9,125

m'/kg 1.36E+09

(1)

USEPA, 2002

Professional Judgement (5)

Professional Judgement (2)

USEPA, 2004

USEPA, 2002
USEPA, 1989

USEPA, 1989

USEPA, 2002

(1) (1)

0.83 USEPA, 2002

8 Professional Judgement (5)

8 Professional Judgement (2)

9 USEPA, 2004

70 USEPA, 2002

25,550 USEPA, 1989

3,285 USEPA, 1989

1.36E+09 USEPA, 2002

CDI (mg/kg-€lay) =

CS x INR x El' x EF x ED x 1/PEF x 1/BW x 1/AT

Notes:

(1) For surface soil concentrations including stag, see Table 3.1. For surface soil concentmtions only, see Table 31 For slag concentrations only, see Table 3.3.
(2) Professional Judgement; commercial worker will do maintenance for 2 days/month from April to November or 16 days (RME) and 1 day/month from April to November or 1 days (CT).
(3) Pro fessional Judgment; assumed 100% absorption for conservatism.
(4) Published numbers include: Arsenic (356), Cadmium (0.1%), Metals (1%).

(5) Professional Judgment; assumed 8 hour work day.

Sources :

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERR. EPA/540-1 a-002

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, Decembei 2002.
USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.
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TABLE 3.11

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE SOIL AND SLAG -CURRENT/FUTURE TRESPASSER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS. NEW YORK

'Scena rio Timeframe: Current/Futule

Medium: Surface Soil and Slag

-Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposure P.rameter · Parameter Definition

Route Code

Ingestion  Chemical Concentration in Soil

IR Ingestion Rate of Soil

G Conversion Factor

EF Exposure Frequency

ED Exposure Duration
BW Body Weight

ATC Averaging Time (cancer)
AT-N Averaging Time (non<ancer)
ABS Absorption Factor

Dermal CS Chemical Concentration in Soil

SA Skin Surface Area Available for Contact

CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration

BW BodyWeight
AT< Averaging Time (cancer)

AT-N Averaging Time (non-cancer)

· AF Soil to Skin Adherence Factor

ABS Absorption Factor

[nhalation CS Chemical Concentration in Surface Soil

'INR Inhalation Rate .

ET Exposure Trne

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)

AT-N Averaging Time (non<ancer)
PEP Particulate Emission Factor

hi=ii

Un;fs RME

Valle

mg/kg (1)

mg/day 100

kg/mg 1.002-06

days/year 128

years 12

kg 50

days 25.550

days 4.380

%/100 1

mg/kg (1)

cm' 4,400

kg/Ing 1.00E-06

days/year 128

years 12
kg 50

days 25.550

days 4380

mg/cm' 0.2

96/100 chemical-specific

mg/kg (1)

m'/hr 1.2

hrs/day 4

days/year 128

years 12

kg 50

days 25.550

days 4.380

m'/kg 1.36£+09

RME

Rationald

Reference

- (1)

USEPA, 1997

Pmfessional judgement (2)

Professional judgement (3)
LEEPA, 1997 (4)

USEPA, 1989
USEPA, 1989

Professional Judgement (5)

(1)

USEPA, 1997 (6)

Professional ludgement (2)
Professional ludgement (3)

USEPA, 1997 (4)

USEPA, 1989
USEPA, 1989

USEPA, 2004

USEPA, 2004 (7)

(1)

USEPA, 1997 (8)

Professional Judgement (9)
Professional Judgement (2)

Pifessionalludgement (3)

USEPA, 1997 (4)

USEPA, 1989

USEPA, 1989

USEPA, 2002

cr

Value

(1)

100

1.00E-06

64

12

50

25,550

4,380

1

(1)

4,400

1.00E-06

64

12

50

25350

4380

0.04

chendcal-specific

0)

1.2

2 ·

64

12

50

25,550

4.380

136£+09

cr

Rationald

Ref=ce

0)

USEPA, 1997

Professional Judgement (2)
Professional ludpment (3)

USEPA, 1997 (4)

USEPA, 1989
USEPA, 1989

Professional Judgement (5)

0)

USEPA, 1997 (6)

Professional tudgement Q) .
Pmmisional judgment (3)

USEPA, 1997 (4)
USEPA, 1989
USEPA, 1989

USEPA, 2004

USEPA. 2004 (7)

(1)

USEPA, 1997 (8)

Professional Judgement (9)

Professional ludgement (2)

Professional judgement (3)
USEPA, 1997 (4)

USEPA. 1989

USEPA, 1989

USEPA, 2002

Intake Equotiold

Model Name

Chronic Daily intake (CDI) (mg/kg-day) =
CSx !Rx ABS *CF * EF x ED* 1/BW x 1/AT

CD! (mg/kg-day)=

CSx CF x SA x AF x ABS x EF x ED* 1/BW x 1/AT

CDI (mg/kg-day).

CS x [NR x ET x EF x ED x 1/PEP x 1/BW x 1 /AT

Page lof 1

(1) For surface soil concent,ations including slag, see Table 3.1. For surface soil concentrations only, see Table 3.2. For stag concentrations only, see Table 3.3.
(2) Professional judgement; adolescent will trespass for 16 days/month from April to Novemberor 128 days (RME)and 8 days/month horn April to Novemberor64 days (CT).
(3) Tmspasser b an 7 mmugh 18 year old there fore the exposure duration is 12 years.
(4) Body weight is the average of 13 yrold mean body weights, Table 7-3 of Exposure Factor Handbook. Volume 1.
(5) Professional Judgement assumed 100% absorption for conservatism.

(6) Skin surface area for youths aged 12-13 yrs old; assuming 25% of the total body surface area is exposed.
(7) Published numbers include: Arsenic (3%),Cadmium (0.196), Metals (196).
(8) Recommended short-term exposure inhalation rate for children performing moderate activities, Table 5-23 of Exposure Factor Handbook Volume 1.
(9) Professional Judgement adolescent wiD trespass for 2 hours (Cr) and 4 hours (RME)

22251

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pan A OERA EPA/540-1 49402.
USEPA. 1997: Exposure Factors Handbook. Volume. 1: General Factors. EPA/600/P-95/002Fa. August 1997.
USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.+24, December 2002.
USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual. Part E: Supplemental Guidance for Dermal Risk Assessment. EPA/540/R/99/005, July 2004
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TABLE 3.12

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SOIL AND SLAG - FUTURE INDUSTRIAU COMMERCIALWORKER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

'Scenario Timeframe: Future

Medium: Soil and Slag
Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and inhalation
'Receptor Population: industrial/ Commercial Worker
Receptor Age: Adults

Paramtter Parameter Definition
Code

CS Chemical Concentration in Soil

R Ingestion Rate of Soil
CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

ALC Averaging Time (cancer)
AT-N . Averaging Time (non<ancer)
ABS Absorption Factor

CS Chemical Concentration in Soil

Units RME RME

Value ' Rationalel

Reference

mg/kg (1) (1)

mg/day 100 USEPA, 2002

kg/mg 1.00[46 -

days/year 250 USEPA, 2004

years 25· USEPA, 2004

kg ,70 USEPA, 2002

days 25,550 USEPA, 1989

days 9,125 USEPA, 1989

%/100 1 Professional Judgement (2)

mg/kg (1) (1)

cr cr

Value Rationald

RAerence

(1) (1)

100 USEPA, 2002

1.00E-06

219 USEPA, 2004

9 USEPA, 2004

70 USEPA, 2002

25350 USEPA, 1989

3.285 USEPA, 1989
1 Professional Judgement (2)

0) 0)

Intake Equationt

Model Nang

Chronic Daily Intake (CD!) (mg/kg-day) =
5 x IR x ABS xCFxEFxEDxl/BW xl/AT i

CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact

CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration

BW Body Weight
AT€ Averaging Time (cancer)

AT-N Averaging Time (non<ancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

cm' 3,300 USEPA, 2004 3,300 USEPA, 2004 (3 x CF * SA x AF x ABS x EF x ED x 1/BW x 1/AT

kg/mg 1.GOE-06 - 1.00E-06 -

days/year 250 USEPA, 2004 219 USEPA, 2004

years 25 USEPA, 2004 9 USEPA, 2004

kg 70 USEPA, 2002 70 USEPA, 2002

days 25350 USEPA, 1989 25.550 USEPA, 1989

days 9,125 USEPA, 1989 3,285 USEPA, 1989

mg/cm' 0.2 USEPA, 2004 0.02 USEPA, 2004

%/100 chemiel-specific USEPA, 2004 (3) chemical-specific USEPA, 2004 (3)

Inhalation CS Chemical Concentration in Soil mg/kg (1) m (1) 0) CDI (mg/kg-day)=

INR Inhalation Rate m'/hr 0.83 USEPA, 2002 0.83 USEPA, 2002 CS * INR I ET x EF I ED x 1/PEF x 1/BW x 1/AT

ET Exposure TLme hrs/day 8 Professional Judgement (4) 8 Professional Judgement (4)
EF Exposure Frequency days/year 250 USEPA, 2004 219 . USEPA, 2004

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004
BW Body Weight kg 70 USEPA, 2002 70 USEPA, 2002

AT-C Averaging Time (cancer) · days 25.550 USEPA. 1989 25.550 USEPA, 1989

AT-N Averaging Time (non-<ancer) days 9,125 USEPA, 1989 3,285 USEPA, 1989

PEF Particulate Emission Factor m'/kg 1.36E+09 USEPA, 2002 1.36£+09 USEPA, 2002

hlgigii

(1) For soil concentrations including slag, see Table 3.4. For soil concentrations only, see Table 3.5. For stag concentrations only, see Table 3.6.

(2) Professional Judgment assumed 100% absorption for conservatism.

(3) Published numbers include: Arsenic (3%), Cadmium (0.1%), Metals (1%)

(4) Professional Judgment assumed 8 hour work day.

2111£5=2.1

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA/540-1-89-002.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening LEvels for Superfund Sites, OSWER 9355.+24, December 2002-

USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E Supplemental Guidance for Dermal Risk Assessment EPA/540/R/99/005, July 2004.
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TABLE 3.13

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SOIL AND SLAG - FUTURE CONSTRUCTION/ UTILITY WORKER

OPERABLE UNIT 3

VANADIUM CORPOUTION OF AMERICA

NIACAM FALLS, NEW YORK

Scenario Time frame: Future

Medium: Soil and Slag

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Construction/ Utility Worker
Receptor Age: AdulB

E Parameter Parameter Definition
Code

CS Chemical Concentration in Soil

IR Ingestion Rate of Soil

CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration

BW Body Weight
AT-C Averaging Time (cancer)
AT-N Averaging Time (non-cancer)

ABS Absorption Factor

CS Chemical Concentration in Soi]

SA Skin Surface Area Available for Contact

CF Conversion Factor

EF Exposure Frequency
ED Exposure Duration

BW Body Weight

AT€ Averaging Time (cancer)

AT-N Averaging Time (non<ancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

Inhalation CS Chemical Concentration in Soil

INR Inhalation Rate

ET Exposure Time

EF Exposure Frequency
ED Exposure Duration

BW Body Weight
AT-C Averaging Time (cancer)
AT-N Averaging Tune (non-cancer)

PEP Particulate Emission Factor

h!21£21

Units RME

Value

mg/kg (1)

mg/day 330

kg/rng 1.00E-06

days/year 20

years 1

kg 70

days 25350

days 365

%/100 1

mg/kg (1)

cm' 3,300

kg/rng 1.00E-06

days/year · 20

years 1

kg 70
days 25,550

days 365

mg/cnn' 0.3

%/100 chemical-specific

Ing/kg (1)

m'/hr 0.83

hA/day 8

days/year 20
years 1

kg 70

days 25350

days 365

-3/kg 4.72£+07

RME

Rational

Reference

(1)

USEPA, 2002

Professional Judgement (2)

Professional Judgement
USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional ludgement (3)

(1)

USEPA, 2004

Professional Judgement (2)
Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA. 2004

USEPA, 2004 (4)

(1)

USEPA, 2002

Professional Judgement (5)

Professional Judgement (2)

Professional Judgement
USEPA, 2002

USEPA, 1989

USEPA, 1989

See Table 3.14

CT

value

(1)

330

100E-06

10

1

70

25,550

365

1

(1)

3,300

1.008-06

10

1

70

2550

365

0.1

chemical-specific

(1)

0.83

8

10

1

70

25,550

365

4.72£+07

cr

Rationald

Riference

(1)

USEPA, 2002

Professional Judgement (2)
Professional Judgment

USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional judgement (3)

(1)

USEPA, 2004

Professional Judgement (2)
Professional Judgement

USEPA, 2002

USEPA, 1989
USEPA, 1989

USEPA. 2004

USEPA, 2004 0)

(1)

USEPA, 2002

Professional Judgement (5)

Professional Judgement (2)

Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

See Table 3.14

Intake Equationl

Model Name

Chronic Daily Intake (CD!) (mg/kg-day) =
CS x IR x ABS x CF x EF x EDx 1/BW x 1/AT

COI (Ing/kg-day) =

e x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

CD!(mg/kg-day)=

ES x INR x ET x EF x ED x 1 /PEF x 1/BW x 1/AT

(1) For soil concentrations including slag, see Table 3.4. For soil concentrations only, see Table 3.5. For slag concentrations only, see Table 3.6.
(2) Professional Judgement; assumes 2 weeks (CD and one month (RME) excavation period during a construction campaign.

(3) Professional Judgement; assumed 100% absorption for conservatism.
(4) Published numbers include: Arsenic (396),Cadmium (0.1%), Metals (1%).

(5) Professional Judgement; assumed 8-hour work day.

Sour-i:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERR. EPA/540-1-89-002.
USEPA, 2002: USEPA Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.
USEPA, 2004: RAGs Volume 1, Hurnan Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA /540/R/99/005, July 2004.
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TABLE 3.14

DERIVATION OF PARTICULATE EMISSION FACrOR (PEF) - CONSTRUCTION/ UTILITY WORKER INHALATION EXPOSURE TO PARTICULATES

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

PEFsc = Q/CS, x 1/Fo x [ (T x AR) / (556 x ((W/3)" x ((365 d/y- p) / 365 d/y) x ViCI)]

Q/Csr= Ax EXP[(InAs- 18)2/C]

INPUT PARAMETERS

PEF./ subchronic road particulate emission factor (m'/kg) =

Q/Csr/ inverse of ratio of the 1-h geometric mean air concentration =

A/ constant (unitless) =

B/ constant (unitless) =

C/ constant (unitless) =

As/ areal extent of site surface soil contamination (acres) =

Fo/ dispersion correction factor (unitless) =

T/ total time over which construction occurs (s) =

Alt/ surface area of contaminated road segment (m2) =

LR -length of road segment (ft) =

WR - width of road segment (ft) =

W/ mean vehicle weight (tons) =

p/ number of days with at least 0.01 inches of precipitation (days/yr) =

VKT/ sum of fleet vehicle kilometres traveled during the exposure duration (km) =

REFERENCE

4.72E+07 Equation 5-5, USEPA, 2002

13.22 Equation 5-6, USEPA, 2002

12.9351 USEPA, 2002

5.7383 USEPA, 2002

71.7711 USEPA, 2002

88.0 Site Specific

0.185 USEPA, 2002

3.15E+07 USEPA, 2002 (site-specific, within a 1 year construction campaign)

3,638 Site Specific (AR = LR'WR*0.092903 m2/ ft')

1,958 Site Specific

20 USEPA, 2002

8 USEPA, 2002, Assumes 20 two-ton cars and 10 twenty-ton tiucks (W = (209+10•20)/30)
150 USEPA, 2002

358.2 Assuming that the area is configured as a square with the unpaved construction access

road segment dividing the square evenly, the road length would be

equal to the square root of 356,123 mt 596.8 m (0.597 km)

Assuming that each vehicle travels the length of the road once per day, 5 days per week for a

total of 20 days, (30*0.597*20).

Reference:

USEPA, 2002: Supplemental Guidance for Developing Soil Screening L.evels for Superfund Sites, Office of Emergency and Remedial Response, OSWER 9355.4-24, December 2002.
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TABLE 3.15

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR GROUNDWATER - FUTURE CONSTRUCTION/ UnLITY WORKER
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point Ingestion and Dermal

Receptor Population: Construction/ Utility Worker
Receptor Age: Adult

Erposure Parameter Parameter Definition Units

Route Code

Ingestion CW Chemical Concentration in Groundwater mg/L
IR Ingestion Rate L/hour

ET Exposure Time hour/day
EF Exposure Frequency days/year
ED Exposure Duration years
BW Body Weight kg

AT-C Averaging Time (cancer) days
AT-N Averaging Time (non<ancer) days

Dermal CW Chemical Concentration in Groundwater mg/L
2

SA Skin Surface Area Available for Contact cm

RME RME

Value Rationate;

Reference

(1) (1)
0.005 USEPA, 1989 (2)

2 Professional Judgement (3)

20 Professional Judgement (4)
1 Professional Judgement

70 USEPA, 2002

25.550 . USEPA, 1989

365 USEPA, 1989

(1) (1)

3,300 - USEPA, 2004

cr cr

Value Rah'onale/

Re#rence

(1) (1)
0.005 USEPA, 1989 (2)

1 Professional Judgement (3)

10 Professional Judgement (4)

1 Professional Judgement
70 USEPA, 2002

25,550 USEPA, 1989
365 USEPA, 1989

M . 0)

3,300 USEPA, 2004

Intake Equationt
Model Name

CDI (mg/kg-day) =
CW x [R x Er x EF x ED x 1/BW x 1/AT

CDI (mg/kg-day) =

CWxSAxCFxPC:xErxEFxEDxl/BWxl/AT

AT-C

AT-N

PC

Notes:

Conversion Factor

Exposure Time

Exposure Frequency
Exposure Duration

Body Weight

Averaging Time (cancer)
Averaging Time (non-cancer)
Permeability Constant

L/cm'

hour/day

days/year

years

kg

days

days

cm/hour

1

70

25,550

365

chemical-specific

Professional Iudgement (3)

Professional Judgement (4)
Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

10

1

70

25,550

365

chemical-specific

Professional Judgement (3)

Professional Judgement (4)

Professional Judgement
USEPA. 2002

USEPA, 1989

USEPA, 1989

USEPA. 2004

(1) For groundwater concentrations, see Table 3.7.

(2) The inadvertent groundwater ingestion rate is 5 ml/how or 0.005 L/hour. The incidental ingestion rate of 50 ml/hour as specified in RAGS Part A (1989) was derived from the incidental water ingestion rate for an adult while swimming.
Because the workers are not swimming in the exposed groundwater, but instead may have only occasional limited contact, a factor of 10 was applied to arrive at the reasonable incidental ingestion rate of 0.005 L/hr.

(3) Professional Judgement; assumes worker is in direct contact with groundwater for 1 hour/day (CT) and 2 hours/day (RME)
(4) Professional Judgement; assumes 2 weeks (CD and one month (RME) excavation period during a construction campaign.
Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluadon Manual, Part A OERK EPA/540-1-89*002.
USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.
USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004
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TABLE 3.16

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE WATER - CURRENT MAINTENANCE WORKER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point Ingestion and Dermal

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposure Parameter Parameter Definition Units RME RME Cr cr Intake Equation/

Rou# Code Value Rationale/ Value Rationale/ Model Name

Re»ence Re#renee

Ingestion CW Chemical Concentration in Surface Water mg/

IR Ingestion Rate L/ho

ET Exposure Time hour/,

EF Exposure Frequency days/,.
ED Exposure Duration yeal
BW Body Weight kg

AT-C Averaging Time (cancer) day

AT-N Averaging Time (non-cancer)  day

L (1) 1

ur 0.005 USEPA, 1989 (2) ·

day 1 Professional Judgement (3)

rear 16 Professional Judgement (4)

-s 25 USEPA, 2004

70 USEPA, 2002

25,550 USEPA, 1989

9,125 USEPA, 1989

(1) (1)

0.005 USEPA, 1989 (2)
0.5 Professional Judgement (3)

8 Professional Judgement (4)

9 USEPA, 2004

70 USEPA, 2002

25,550 USEPA, 1989
3,285 USEPA, 1989

CIM (mg/kg-day) =
CW x [Rx Erx EF x ED x 1/BW x 1/AT

Dermal CW Chemical Concentration in Surface Water mg/L (1) (1) (1) (i) CDI (mg/kg-day) =
SA Skin Surface Area Available for Contact cm, 3,300 USEPA, 2004 3,300 USEPA, 2004 CWxSAxCFxPCxETxEFxEDxl/BWxl/AT

CF Conversion Factor

ET Exposure Time

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)
AT-N Averaging Time (non<ancer)

K Permeability Constant

L/crn' 0.001

hour/day 1

days/year 16

years 25

kg 70

days 25.550

days 9,125

cm/hour chemical-specific

Professional Judgement (3)

Professional Judgement (4)
USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

8

9

70

25,550

3,285

chemical-specific

Professional Judgement (3)

Professional Judgement (4)
USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

Notes:

(1) For surface water concentrations, see Table 3.8

(2) The inadvertent surface water ingestion rate is 5 ml/hour or 0.005 L/hour. The incidental ingestion rate of 50 ml/hour as specified in USEPA (1989) was derived from the incidental water ingestion rate for an adult while swimming.
Because the workers are not swimming in the surface water, but instead may have only occasional limited contact, a factor of 10 was applied to arrive at the reasonable incidental ingestion rate of 0.005 L/hr.

(3) Professional Judgment; assumes worker is in direct contact with surface water for half an hour/day (CD and 1 hour/day (RME).

(4) Professional Judgement; commercial worker will do maintenance for 2 days/month from April to November or 16 days (RME) and 1 day/month from April to November or 1 days (CI).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA/540-1-89-002.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.

USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.
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TABLE 3.17

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE WATER -CURRENT/FUTURE TRESPASSER
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point Ingestion and Dermal

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Parameter Parameter Dejinition Units RME RME cr cr Intake Equation/
Route Code Value Rationatel Value Rationatel · Modet Name

Reference Reference

Ingestion CW Chemical Concentration in Surface Water mg/

IR Ingestion Rate L/ho

ET Exposure Time ' hour/,

EF Exposure Frequency days/

ED Exposure Duration yea
BW Body Weight kg

AT< Averaging Time (cancer) day
AT-N Averaging Time (non<ancer) day

L (1) (1)

ur 0.005 USEPA, 1989 (2)
day 4 Professional Judgement (3)

fear 128 Professional Judgement (4)

12 Professional Judgement (5)

50 USEPA, 1997 (6)

s .25.550 USEPA, 1989

s 4.380 USEPA, 1989

(1) - (1)

0.005 USEPA, 1989 (2)
2 Professional Judgement (3)

64 Professional Judgement (4)

12 Professional Judgement (5)

50 USEPA, 1997 (6)
25,550 USEPA, 1989

4.380 USEPA, 1989

CDI (mg/kg-day) =
CW x IRx El'x EF x EDx 1/BW x 1/AT

Dermal CW ' Chemical Concentration in Surface Water.

SA Skin Surface Area Available for Contact

mg/L (1) (1) (1) (1) . CDI (mg/kg-day) =

cm' . 4,400 USEPA, 1997 (7) 4,400 USEPA, 1997 (7) CWxSAxCFxPC]xETxEFxEDxl/BWxl/AT

AT-C

AT-N

PC

Notes:

Conversion Factor

Exposure Time

Exposure Frequency
Exposure Duration

Body Weight

Averaging Time (cancer)

Averaging Time (non<ancer)

Permeability Constant

L/crn3

hour/day

days/year

years

kg

days

days

cm/hour chemical-specific

Professional Judgement (3)

Professional Judgement (4)

Professional Judgement (5)

USEPA, 1997 (6)

USEPA, 1989

USEPA, 1989

USEPA, 2004

12

50

25,550

4,380

chemical-specific

Professional Judgement (3)

Professional Judgement (4)

Professional Judgement (5)

USEPA, 1997 (6)

USEPA, 1989

US}EPA. 1989

USEPA, 2004

(1) For surface water concentrations, see Table 3.8

(2) The inadvertent surface water ingestion rate is 5 mt/hour or 0.005 L/hour. The incidental ingestion rate of 50 ml/hour as specified in USEPA (1989) was derived from the incidental water ingestion rate for an adult while swimming.

Because the trespassers are not swimming in the surface water, but instead may have only occasional limited contact, a factor of 10 was applied to arrive at the reasonable incidental ingestion rate of 0.005 L/hr.
(3) Professional Judgement; adolescent wii! trespass for 2 hours (Cr) and 4 hours (RME).
(4) Professional Judgement; adolescent will trespass for 16 days/month from April to November or 128 days (RME) and 8 days/month from April to November or 64 days (CD.
(5) Trespasser is an 7 through 18 year old therefore the exposure duration is 12 years.

(6) Body weight is the average of 13 yr old mean body weights, Table 7-3 of Exposure Factor Handbook, Volume 1.

(7) Skin surface area for youths aged 12-13 yrs old; assuming 25% of the total body surface area is exposed.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA/540-1-89-002-

USEPA, 1997: Exposure Factors Handbook. Volume. 1: General Factors. EPA/600/P-95/002Fa. August 1997.
USEPA. 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermai Risk Assessment, EPA/540/R/99/005, July 2004
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TABLE 3.18

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE WATER - FUTURE INDUSTRIAUCOMMERCIAL WORKER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Ingestion and Dermal

Receptor Population: Industrial/ Commercial Worker
Receptor Age: Adult

Exposure Parameter Parameter D«inition Units RME RME C[ CT Intake Equation;
Route Code Vallie Rationale/ Value Rationale/ Model Name

Rejerence Re#rence

Ingestion CW Chemical Concentration in Surface Water mg/

IR Ingestion Rate L/ho

ET Exposure Time hour/

EF Exposure Frequency days/,
ED Exposure Duration yeal

BW Body Weight kg
AT-C Averaging Time (cancer) day
AT-N Averaging Time (non<ancer) day

L (1) (1)
ur 0.005 USEPA, 1989 (2)

day 1 Professional Iudgement (3)

mar 250 . USEPA, 2004

1 25 USEPA, 2004

70 USEPA, 2002

s 25,550 USEPA, 1989
s 9,125 USEPA, 1989

(1) (1)

0.005 USEPA. 1989 (2)

0.5 Professional judgement (3)
219 USEPA, 2004

9 USEPA, 2004

70 USEPA, 2002

25,550 USEPA, 1989

3,285 USEPA, 1989

CDI (mg/kg-day) =
CWiIRxETxEFxEDxl/BWxl/AT

Dermal CW Chemical Concentration in Surface Water

SA Skin Surface Area Available for Contact

mg/L (1) (1) (1) (1) CDI (mg/kg-day) =

cm' 3,300 USEPA, 2004 3,300 USEPA, 2004 CW x SA x CF x i'C x ET x EF x ED x 1/BW x 1/AT

EF

ED

BW

AT-C

AT-N

PC

Conversion Factor

Exposure Time

Exposure Frequency

Exposure Duration

Body Weight

Averaging Time (cancer)

Averaging Time (non-cancer)

Permeability Constant

L/cm'

hour/day

days/year

years

kg

days

days

cm/hour

25,550

9,125

chemical-specific

Professional Judgement (3)

USEPA, 2004

USE'A, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

219

9

70

25,550

3,285

chemical-specific

Professional Judgement (3)

USEPA, 2004

USEPA, 2004

USEPA, 2002

USEPA, 1989
USEPA, 1989

USEPA, 2004

Notes:

(1) For surface water concentrations, see Table 3.8

(2) The inadvertent surface water ingestion rate is 5 ml/hour or 0.005 L/hour. Ihe incidental ingestion rate of 50 ml/hour as specified in USEPA (1989) was derived from the incidental water ingestion rate for an adult while swimming.
Because the workers are not swimming in the surface water, but instead may have only occasional limited contact, a factor of 10 was applied to arrive at the reasonable incidental ingestion rate of 0.005 L/hr.

(3) Professional judgment; assumes worker is in direct contact with surface water for half an hour/day (Cr).and 1 hour/day (RME).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluaon Manual, Part A OERK EPA/540-1-89-002
USEPA, 2002: Supplemental Guidance for Developing Soil Screening L.evels for Superfund Sites, OSWER 9355.4-24, December 2002.

USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.
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TABLE 3.19

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SURFACE WATER - FUTURE CONSTRUCnON/ UTILITY WORKER

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NlAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point Ingestion and Dermal

Receptor Population: Construction/ Utility Worker
Receptor Age: Adult

Exposure Parameter Parameter Definition Units RME RME CT CIT Intake Equation,
Route Code Value Rationate/ Value Rationate/ Model Name

Reference Reference

Ingest CW Chemical Concentration in Surface Water ' mg/

IR Ingestion Rate L/ho

ET Exposure Time hour/i
EF , Exposure Frequency days/
ED Exposure Duration yeal

BW Body Weight kg
AT-C Averaging Time (cancer) day
AT-N Averaging Time (non-cancer) day

L (1) (1)

ur 0.005 USEPA, 1989 (2)
day 2 Professional Judgement (3)

Cear . 20 Professional Judgement (4)

1 1 Professional Judgement

70 USEPA, 2002

s 25,550 USEPA, 1989

365 USEPA, 1989

(1) (1)

0.005 USEPA, 1989 (2)

1 Professional Judgement (3)

10 Professional Judgement (4)

1 Professional Judgement

70 USEPA, 2002

25,550 USEPA, 1989

365 USEPA, 1989

CDI (mg/kg-day) =
CW x IRx El' x EF x ED x 1/BW x 1/AT

Dermal CW Chemical Concentration in Surface Water

SA Skin Surface Area Available for Contact

mg/L (1) (1) (1) (1) CDI (mg/kg-day) =

cm' 3,300 USEPA, 2004 3,300 USEPA, 2004 CW x SA x CF x PC x Er x EF x ED x 1/BW x 1/AT

EF

ED

BW

AT-C

AT-N

PC

Conversion Factor

Exposure Time

Exposure Frequency
Exposure Duration

Body Weight

Averaging Time (cancer)

Averaging Time (non-cancer)
Permeability Constant

L/crn'

hour/day

days/year

years

kg

days

days

cm/hour

1

70

25,550

365

chemical-specific

Professional Judgement (3)
Professional Judgement (4)

Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

10

1

70

25,550

365

chemical-specific

Professional Judgement (3)

Professional Judgement (4)

Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

Notes:

(1) For surface water concentrations, see Table 3.8

(2) 1he inadvertent surface water ingestion rate is 5 ird/hour or 0.005 L/hour. The incidental ingestion rate of 50 mi/hour as specified in USEPA (1989) was derived from the incidental water ingestion rate for an adult while swinuning.
Because the workers are not swimming in the surface water, but instead may have only occasional limited contact, a factor of 10 was applied to arrive at the reasonable incidental ingestion rate of 0.005 L/hr.

(3) Professional Judgment; assumes worker is in direct contact with groundwater for 1 hour/day (CT) and 2 hours/day (RME).
(4) Professional Judgement; assumes 2 weeks (CD and one month (RME) excavation period during a construction campaign.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERR EPA/540-1-89-002.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2001
USEPA. 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.
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TABLE 3.20

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SEDIMENT - CURRENT MAINT-ENANCE WORKER

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

;Scenario Timeframe: Current
Medium. Sediment

Exposure Medium: Sediment
Exposure Point Ingestion and Dermal

Receptor Population: Maintenance Worker
Receptor Age: Adults

Exposul Parameter Parameter Dejin;Non
Rouu Code

Ingestion CS Chemical Concentration in Sediment

IR Ingestion Rate of Soil
CP Conversion Factor

EF Exposure Frequency
ED Exposure Duration

BW Body Weight
AT-C Averaging Time (cancer)
AT-N Averaging Time (non-cancer)

ABS Absorption Factor

Dermal CS Chemical Concentration in Sediment

SA Skin Surface Area Available for Contact

CF Conversion Factor

EF Exposure Frequency

ED . Exposure Duration
BW . Body Weight

AT€ Averaging Time (cancer)
AT-N Averaging Time (non<ancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

liMits RME

value

mg/kg (1)
mg/day 100

kg/mg 1.00E-06

days/year 16
years 25

kg 70

days 25.550

days 9,125

96/100 1

mg/kg (1)
cm' ' 3,300

kg/mg 1.00E-06

days/year 16
years 25

kg 70

days 25,550

days 9,125

mg/cm' 0.2

%/100 chemical-specific

RME

Rationale/

Reference

(1)

USEPA, 2002

Professional Judgement (2)
USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional Judgement (3)

(1)

USEPA, 2004

Professional Judgement (2)

USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (4)

cr

Value

(1)

100

1.00E-06

8

9

70

25,550

3,285

1

3,300

1.00E-06 '

8

9

70

25,550

3,285

0.02

chemical-specific

cr

Rationatd

Reference

(1) -

USEPA, 2002

Professional Judgement (2)
USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional Judgement (3)

(1)

USEPA, 2004

Professional Judgement (2)
USEPA, 2004

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (4)

Intake Equao,d
Model Name

Chronic Daily Intake (CDI) (mg/kg-day) =
CS x m x ABS x CF x EF x ED x 1/BW x 1/AT

CDI (mg/kg-day) =

e x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

Nalli21

(1) For sediment concent,ations, see Table 3.9

(2) Professional Judgement commercial worker will do maintenance for 2 days/month from April to November or 16 days (RME) and 1 day/month from April to November or 1 days (Cr).
(3) Professional Judgment; assumed 100% absorption for conservatism.
(4) Published numbers include: Arsenic (396), Cadmium (0.1%), Metals (1%)

&91Mzi,I

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA/540-1-89-002.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.
USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment EPA/540/R/99/005, July 2004.
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TABLE 3.21

VALUES USED FOR DAILY INTAKE CALCULAMONS FOR SEDIMENT - CURRENT/FUTURE TRESPASSER
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Futum

Medium: Sediment

Exposure Medium: Sediment

,Exposure Point 1ngestion and Dermal

Receptor Population: Trespasser
,Receptor Age: Adolesent

Exposure Parameter Pammeter Definition
Route Code

ingestion CS Chemical Concentration in Sediment

IR Ingestion Rate of Soil
G Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)
AT-N Averaging Time (non-cancer)
ABS Absorption Factor

Dermal CS Chemical Concentration in Sediment

SA Skin Surface Area Available for Contact

CP Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)
AT-N Averaging Time (non-cancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

Units RME

Value

mg/kg (1)

mg/day 100

kg/mg 1.00E-06

days/year 128

years 12
kg 50

days 25,550

days 4,380

96/100 1

mg/kg (1)
cmi 4,400

kg/mg 1.OOE-06

days/year 128

years 12

kg 50

days 25,550

days 4/80

mg/cm' 0.2

%/100 chemical-specific

RME

Ratiollate;

Reprence

(1)

USEPA, 1997

Professional Judgement (2)

Professional Judgement (3)
USEPA, 1997 (4)

USEPA, 1989

USEPA, 1989

Professional Judgement (5)

(1)

USEPA, 1997 (6)

Professional Judgement (2)

Professional Judgement (3)

USEPA, 1997 (4)

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (7)

CT

Value

(1)

100

1.00E-06

64

12

50

25,550

4,380

1

(1)

4,400

1.00EE-06

64

12

50

25,550

4.380

0.04

chemical-specific

CT

R.NonaW

Re#renee

(1)

USEPA, 1997

Professional Judgement (2)

Professional Judgement(3)
USEPA, 1997(4)

USEPA, 1989

USEPA, 1989

Professional Judgement (5)

(1)

USEPA, 1997 (6)

Professional Judgement (2)

Professional Judgement (3)

USEPA, 1997 (4)

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (7)

Intake Equationi

Maciel Name

Chronic Daily Intake (CDI) (ing/kg-day) =
 x m x ABS x CF x EF x ED x 1/BW x 1/AT

CDI (mg/kg-day) =

CS x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

Not&22

(1) For sediment concentradons, see Table 3.9.

(2) Professional Judgement; adolescent will trespass for 16 days/month from April to November or 128 days (RME) and 8 days/month from April to November or 64 days (CD.
(3) Trespasser is an 7 through 18 year old therefore the exposure duration is 12 years.

(4) Body weight is the average of 13 yr old mean body weights, Table 7-3 of Exposure Factor Handbook. Volume 1.
(5) Professional Judgement; assumed 100% absoiption for conservatism.
(6) Skin surface area for youths aged 12-13 yrs old; assuming 25% of the total body surface area is exposed. · -
(7) Published numbers include: Arsenic (3%), Cadmium (0.1%), Metals (156).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA /540-1-89-002.
USEPA, 1997: Exposure Factors Handbook Volume. 1: General Factors. EPA/600/P-95/002Fa. August 1997.
USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, Jay 2004.
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TABLE 322

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR SEDIMENT -FUTURE INDUSTRIAU COMMERCIAL WORKER

OPERABLEUNTT 3

VANADIUM CORPORAWON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment
'Exposure Medium: Sediment

Exposure Point Ingestion and Dermal
Receptor Population: Industrial/ Commercial Worker

Receptor Age: Adults

Exposure Parameter Parameter Definition liMits RME RME CT cr Intake Equabon/
Route Code Value RoN'.ate/ Value RationaW Model Name

Reference . Reference

Ingestion CS Chemical Concentration in Sediment mg/kg (1) (1) - (1) (1) Chronic Daily tntake (CDI) (mg/kg-day) =
IR Ingestion Rate of Soil mg/day 100 USEPA, 2002 100 USEPA, 2002 6 x IR x ABS x CF x EF x ED x 1 /BW x 1 /AT

CF Conversion Factor · kg/mg 1.003-06 - 1.00E·06

EF Exposure Frequency days/year 250· USEPA, 2004 219 USEPA, 2004

ED Exposure Duration years 25 USEPA, 2004 9 USEPA, 2004
BW Body Weight kg 70 USEPA, 2002 70 USEPA, 2002

AT-C Averaging Time (cancer) days 25,550 USEPA, 1989 25350 USEPA, 1989

AT-N Averaging Time (non-cancer) days 9,125 USEPA, 1989 3,285 USEPA, 1989

ABS Absorption Factor %/100 . 1 Professional Judgement (2) 1 Professional Judgement (2)

Dermal CS Chemical Concentration in Sediment mg/kg 11) (1) (1) (1) CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact

CP Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)

AT-N Averaging Time (non.cancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

2
cm

kg/mg

days/year

years

kg

days

days

mg/cm2
96/100

3,300 USEPA, 2004 3,300 USEPA, 2004 CS x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

1.00E-06 - 1.003-06 -

250 USEPA, 2004 219 USEPA, 2004

25 USEPA, 2004 9 USEPA, 2004

70 USEPA, 2002 70 USEPA, 2002

25,550 USEPA, 1989 25.550 USEPA, 1989

9,125 USEPA, 1989 3285 USEPA, 1989

0.2 USEPA, 2004 0.02 USEPA, 2004

chemical-specific USEPA, 2004 (3) chemical-specific USEPA, 2004 (3)

Notes:

(1) For sediment concentrations, see Table 3.9

(2) Professional Judgment assumed 100% absorption for conservatism.

(3) Published numbers include: Arsenic (396), Cadmium (0.1%), Metals (1%)

2211=Li

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERK EPA/540-1-89-002.

USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.

USEPA, 2004: RAGs Volume 1, Human Health Evaluation Manual, Part E: Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.
. I
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TABLE 3.23

VALUES USED FOR DAILY INTAKECALCULAMONS FOR SEDIMENT - FUTURE CONSTRUCTION/UTILITY WORKER

OPERABLE UNTr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point Ingestion and Dennal
Receptor Population: Construction/ Utility Worker
Receptor Age: Adults

Exposure Parameter Parameter Definition
Route Code

Ingestion CS Chemical Concentration in Sediment

IR Ingestion Rate of Soil
CP Conversion Factor

EF Exposure Frequency
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)
AT-N Averaging Time (non<ancer)
ABS Absorption Factor

Dermal CS - Chemical Concentration in Sediment

SA Skin Surface Area Available f6r Contact

CF Conversion Factor

EF Exposure Frequency,
ED Exposure Duration
BW Body Weight

AT-C Averaging Time (cancer)
AT-N Averaging Time (non<ancer)

AF Soil to Skin Adherence Factor

ABS Absorption Factor

Units RME

Value

mg/kg (1)

mg/day 330

kg/mg 1.OOE-06

days/year 20

years 1
kg 70

days 25.550

days 365

96/100 1

mg/kg (1)
cm' 3,300

kg/mg 1.00E-06

days/year 20

years 1

kg 70

days 25,550

days 365

mg/cm' 0.3

96/100 chemical-specific

(1)

USEPA, 2002

Professional Judgement (2)

Professional Judgement
. USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional Judgement (3)

(1)

USEPA, 2004

Pmfessional judgement (2)

Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (4)

cr

Value

(1)

' 330

1.00E-06

10

70

25,550

365

1

(1)

3,300

1.00[-06

10

1

70

25,550

365

0.1

chemical-specific

CT

Rationa!£/

Rrferenee

(1)

USEPA, 2002

Professional Judgement (2)

Professional Judgement
USEPA, 2002

USEPA, 1989

USEPA, 1989

Professional Judgement (3)

(1)

USEPA, 2004

Professional judgement (2)

Professional Judgement

USEPA, 2002

USEPA, 1989

USEPA, 1989

USEPA, 2004

USEPA, 2004 (4)

Intake Equationl

Model Name

Chronic Daily Intake (CDD (mg/kg-day) =
 x [R x ABS x CP x EFx ED x 1/BW x 1/AT

CD! (mg/kg-day) =

CS x CF x SA x AF x ABS x EF x ED x 1/BW x 1/AT

(1) For sediment concentrations, see Table 3.9.
(2) Professional Judgement; assumes 2 weeks (CD and one month (RME) excavation period during a construction campaign.

(3) Professional Judgement assumed 100% absorption for conservatism.
(4) Published numbers include: Arsenic (396), Cadmium (0.1%), Metals (1%).·

2211!mi

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A OERE EPA /540-1-89-002.

USEPA, 2002: USEPA Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.

USEPA, 2004: RAGs Volume 1, Human Health Evaluaeon Manual, Part E: Supplemental Guidance for Dennal Risk Assessment, EPA/540/R/99/005, July 2004.
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Model Parameters

Concentration of Lead in Soil

Concenfration of Lead in Surface Water

95th Percentile PbB in fetus

R (Mean ratio of fetal to maternal PbB)

Individual geometric standard deviation
Baseline blood lead value

Biokinetic slope factor

Soil ingestion rate

Water ingestion rate

Soil Exposure Frequency
Water Exposure Frequency

Absolute absorption fraction of lead if soil

Absolute absorption fraction of lead in water
Averaging time

EXPOSURE VALUE

Blood lead contribution from Soil

Blood lead contribution from Surface Water

Total from site exposure
Total from site exposure + non-site exposure

95th percentile for fetal blood lead

N6tes:

TABLE 3.24

ADULT LEAD MODEL FOR MAINTENANCE WORKERS EXPOSED TO LEAD

OPERABLE UNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Surface Soil & Stag Surface Soil Su,face Stag
Symbol - * liMits Maintenance Worker Maintenance Worker Maintenance Worker Rey

PbS .g/g 309 - 1221 Site-Speciic
PbW Ag/L 184 184 184 Site-Specific

PbB,etal],5

0.9 09

Bg/dL 10 10 10 (1)
Rfetal/rrutern, 1 unitless 0.9 (1)

GSDi unitless 2- 2 2 (2)

PbBId.1,0 0.4
0.4

Bg/dL 1.98 1.98 1.98 (2)
BKSF #g/dL perBg/day 0.4 (1)

IRs g/day 0.1 0.1 0.1 (3)

IRW L/d 0.005 0.005 ' 0.005 0.005 L/h x 1 h/d

EFS days/yr 16 16 16 Exposure scenario Specific
EFw days/yr 16 16 16 Exposure scenario Specific
ASs 0.12 · 0.12 0.12 0)

AI:w 0.2 0.2 0.2 (1)
AT days/yr 365 365 365 - (1)

Forrnula PbB (Bg/dL) PbB (Bg/dL) PbB (Bg/dL)

PbBsoll = (PbS x BKSF x IRs x AFs x EFs)/AT '6.50£-02 - 2.57E-01

PbBwATER = gbW x BKSF x IRw x AFw x EFw)/AT 3.23E-03 3.23E-03 3235·03

PbBp,o,n sue Exposur. = PbBsoll + PbBwATER 6.82E-02 3.23E-03 2.60E-01

PbBsite + no-ite = PbBFrom Site Exposure + PbB.dull. 0 2.05 , 1.98 2.24

PbBfel,1,0.95 = Rfetal*,ernal x GSDi 1.645 x pbB,ite + non,ite 5.77 5.58 6.31

(1) USEPA, 2003:Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to kad in
Soil. EPA-540-R-03-001. January 2003.

(2) USEPA, 2002. Blood Lead Concentrations of U.S. Adult Females: Sununary Statistics from Phase 1 and 2 of the National Health and Nutrition Evaluation Survey
(NHANES III). O ffice of Solid Waste and Emergency Response. OSWER #9285.7-52, March 2002.

(3) USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December 2002.
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Model Parameters

Concentration of LEad in Soil

Concentration of Lkad in Surface Water

95th Percentile PbB in fetus

R (Mean ratio of fetal to maternal PbB)

Individual geometric standard deviation
Baseline blood lead value

Biokinetic slope factor

Soil ingestion rate

Water ingestion rate

Soil Exposure Frequency

Water Exposure Frequency

Absolute absorption fraction of lead in soil

Absolute absorption fraction of lead in water
Averaging time

EXPOSURE VALUE

Blood lead contribution from Soil

Blood lead contribution from Surface Water

Total from site exposure

Total from site exposure + non-site exposure

95th percentile for fetal blood lead

Notes:

-
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TABLE 3.25

ADULT LEAD MODEL FOR ADOLESCENT TRESPASSERS EXPOSED TO LEAD

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Su,face Soil & Slag Surface Soil Sulace Slag
Symbol liMits Adolescent Trespasser Adolescent Trespasser Adolescent Trespasser Ref

PbS .g/g 309 - 1221 Site-Specific
PbW , #g/L 184 184 184 Site-Specific

PbBfetal,0.95 Bg/dL 10 · 10 ' 10 (1)
Rfetal/miternal unitless 0.9 0.9 0.9 (1)

GSDi unitless 2 2 2 (2)
PbBaduaw ug/dL 1.98 1.98 1.98 (2)

BI<SF Bg/di.per ttg/day 04 0.4 0.4 (1)

IRs g/day 0.1 0.1 0.1 (3)

[Rw L/d 0.005 0.005 0.005 0.005 L/h x 1 h/d

EFs . days/yr 128 128 128 Exposure scenario Specific
EFw days/yr 128 128 128 Exposure scenario Specific
AFS 0.12 0.12 0.12 · (1)

AFW 0.2 0.2 0.2 (1)

AT days/yr 365 365 365 (1)

Formula PbB (Bg/dL) PbB (Bg/dL) PbB (Bg/dL)

PbBson. = (PbS x BKSF x IRs x AFS x EFS)/AT 5.202-01 . - 2.06E+00

PbBWATER - (Pbw x BKSF x IR- x AFw x EFw)/AT 2.58E-02 2.58E-02 2.58E-02

PbBFrom Site Exposure I PbBSO[1 + PbBWATER 5.45E-01 2.58E-02 2.08E+00

PbBsite + non ite - PbBprorn site Exposure + PbBadult, 0 2.53 2.01 4.06

PbBfetal.095= Rfetal/rrutemai x GSD,1.645 x PbB site + non-site · 7.11 5.65 11.43

(1) USEPA, 2003:Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in
Soil. EPA-540-R-03-001. January 2003.

(2) USEPA, 2002: Blood Lead Concentrations of U.S. Adult Females: Summary Statistics from Phase 1 and 2 of the National Health and Nutrition Evaluation Survey

(NHANES III). Office of Solid Waste and Emergency Response. OSWER #9285.7-52, March 2002.

(3) USEPA, 1997: Exposure Factors Handbook. Volume. 1: CGeneral Factors. EPA/600/P-95/002Fa. August 1997.
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Model Parameters

Concentration of Lead in Soil

Concentration of Lead in Surface Water

95th Percentile PbB in fetus

R (Mean ratio of fetal to maternal PbB)

Individual geometric standard deviation
Baseline blood lead value

Biokinetic slope factor

Soil ingestion rate

Water ingestion rate

Soil Exposure Frequency

Water Exposure Frequency

Absolute absorption fraction of lead in soil

Absolute absorption fraction of lead in water

Averaging time

EXFOSURE VALUE

Blood lead contribution from Soil

Blood lead contribution from Surface Water

Total from site exposure

Total from site exposure + non-site exposure

95th percentile for fetal blood lead

Notes:

Page 1 of 1
, TABLE 3.26

ADULT LEAD MODEL FOR INDUSTRIAU COMMERCIAL WORKERS EXPOSED TO LEAD

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Soil & Stag Soil Slag

Symbol Units Industrial Worker Industrial Worker Industrial Worker Ref

PbS #g/g 81.6 226 133 Site-Specific

PbW Kg/L 184 184 184 Site-Specific

PbBfetal.0.95 Bg/dL 10 10 10 (1)

Rfetal/matenul unitless 0.9 0.9 0.9 (1)

GSDi unitless 2 2 · 2 (2)

PbB.dult.0
0.4 04

Bg/dL 1.98 1.98 1.98 (2)

BI<SF Bg/d'Lper lig/day 0.4 (1)

IR g/day 0.1 0.1 0.1 (3)

IRw L/d . 0.005 0.005 0.005 0.005 L/h x 1 h/d

Eps days/yT 250 250 250 Exposure scenario Specific

EFW days/yr 250 250 250 Exposure scenario Specific

APs 0.12 0.12 0.12 (1)

AFw 0.2 0.2 . 0.2 (1)

AT days/yr 365 365 365 ' (1)

Formula PbB (,g/dL) FbB (Bg/dL) PbB (Bg/dL)

PbBson. = (PbS x BKSF x IRs x AFs x EFS)/AT 2.68E-01 7.44E-01 4.38E-01

PbBwATER = (FbW x BKSF x IR,v x AFw x EFW)/AT 5.04E-02 5.04E-02 .5.04E-02

PbBprom site Exposure = PbBson. + PbBWATER 3.19501 7.94E-01 4.882-01

PbB.ite + nonitte = PbBFrom Site Exposure + PbBadult, 0 2.30 . 2.77 · 2.47

PbBfe•ID.95= Rfetal/nuternai x GS[);1.645 x PbB site + non-,ite 6.47 7.81 6.95

(1) USEPA, 2003:Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in
Soil. EPA-540-R-03-001. January 2003.

(2) USEPA, 2002. Blood Lead Concentrations of U.S. Adult Females: Summary Statistics from Phase 1 and 2 of the National Health and Nutrition Evaluation Survey
(NHANES In). Office of Solid Waste and Emergency Response. OSWER #9285.7-52, March 2002.

(3) USEPA, 2002: Supplemental Guidance for Developing Soil Screening 1£vels for Superfund Sites, OSWER 9355.4.-24, December 2002.
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Model Parameters

Concentration of Lead in Soil

Concentration of Lkad in Ground Water

Concentration of Lead in Surface Water

95th Percentile PbB in fetus

R (Mean ratio of fetal to maternal PbB)

Individual geometric standard deviation
Baseline blood lead value

Biokinetic slope factor
Soil ingestion rate

Water ingestion rate

Soil Exposure Frequency

Water Exposure Frequency

Absolute absorption fraction of lead in soil

Absolute absorption fraction of lead in water
Averaging hme

EXPOSURE VALUE

Blood lead contribution from Soil

Blood lead contribution from Ground Water

Blood lead contribution from Surface Water

Total from site exposure

Total from site exposure + non-site exposure

95th percentile for fetal blood lead

Notes:

Page 1 of 1
TABLE 3.27

ADULT LEAD MODEL FOR CONSTRUCHON/UTILITY WORKERS EXPOSED TO LEAD

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Soil & Slag Soil Stag
Symbol Units Construction Worker Construction Worker Construction Worker Ref

PbS Bg/g 81.6 226 133 Site-Specific
PbW #g/L 61.2 61.2 61.2 Site-Specific
PbW Bg/L . 184 184 184 Site-Specific

PbBfetal,0.95 ug/dL 10 10 10 (1)

Rfetal/maternal unitless 0.9 0.9 0.9 (1)

GSDi. unitless 2 2 2 (2)

PbB.dulw UBg/dL 1.98 1.98 1.98 (2)

BKSF #g/dL per #g/day 0.4 0.4 (1)

IRs g/day 0.33 0.33 0.33 (3)

IRW 1./d · 0.005 0.005 0.005 0.005 L/h x 1 h/d

EFS  days/yr 20 20 20 Exposure scenario Specific
EFw days/yr 20 20 20 Exposure scenario Specific
APs 0.12 0.12 · 0.12 (1)

APw 0.2 0.2 0.2 (1)

AT days/yr 365 365 365 (1)

Formula -. PbB (Bg/dL) FbB (Bg/dL) PbB (Bg/dL)

PbBSOIL = (RS x BKSF x IRs x AFs x EFs)/AT 7.08E-02 1.96E-01 1.16E-01

PbBWATER = WbW x BKSF x IRw x AFw x EFw)/AT 1.34E-03. 1.34E-03 1.34E-03

PbBwATER - WbW x BKSFx IRw x AFw x EFw)/AT 4.03503 4.03E-03 .. 4.03E-03

PbBFrom Site Exposure I PbBson- + PbBWATER 7.62E-02 2.02E-01 1.21E-01 ·

PbBsite + non,ite = PbBIA,omsitebposure + FbBadult,O 2.06 · 2.18 2.10

PbBfetal,0.95 = Retal/rte,nal x GSDi
1.645

x PbB site + non-site 5.79 6.14 5.91

(1) USEPA, 2003:Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with Adult Exposures to Lead in

Soil. EPA-540-R-03-001. Ianuary 2003.

(2) USEPA, 2002. Blood Lead Concentrations of U.S. Adult Females: Summary Statistics from Phase 1 and 2 of the National Health and Nutrition Evaluation Survey

(NHANES I[I). Office of Solid Waste and Emergency Response. OSWER #9285.7-52, March 2002.

(3) USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.+24, December 2002.
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TABLE 4.1

NON-CANCER TOXICITY DATA - ORAL/DERMAL ROUTE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Chemical of Chronic/ Oral RfD Oral RfD Oral to Denital Adjusted Units Primary Combined Sources of RfD: Dates of RfD:
Potential Concern Subchronic Value Units Adjustment Factor (1) Dental Target Uncertainty/Modifying Ta'Net O,gan Target Ogan o)

(COPC) Km (2) . 09 Factors (MNUDDrrn

Metals

Aluminum chronic 1.00E+00 mg/kg-d 100% . 1.OOE+00 mg/kg-d , - NCEA 10/01/04

Antimony chronic 4.00E-04 mg/kg-d 1596 6.OOE-·05 mg/kg-d blood system 1000 IR]S 11/10/04

Arsenic chronic 300E-04 mg/kg-d 100% 3.00E-04 mg/kg-d skin discoloration 3 IRIS 11/10/04
Barium chronic 7.00E-02 mg/kg-d 7% 4.90E-03 mg/kg-d no effects 3 IRIS 11/10/04

Beryllium chronic 2.00E-03 mg/kg-d 0.7% 1.40E-05 mg/kg-d chronic beryllium disease 300 IRIS 11/10/04

Cadmium chronic 5.00E-04 mg/kg-d 5% 2.50E-05 .mg/kg-d kidney 10 ' IRIS 11/10/04

Chromium chronic 1.50E+00 mg/kg-d 1.3% 1.95E-02 mg/kg-d no effects 1000 IRIS 11/10/04

Chromium VI (Hexavalent) chronic 3.OOE-03 mg/kg-d 2.5% 7.50E-05 mg/kg-d no effects 900 IRIS 11/10/04

Cobalt chronic 2.OOE-02 mg/kg-d 100% 2.OOE-02 mg/kg-<1 - - NCEA 10/01/04

Copper chronic 4.OOE-02 mg/kg-d 100% 4.0OE-02 mg/kg-d gastrointestinal system - HEAST 07/01/97

Iron chronic 3.00£-01 mg/kg-d 100% 3.OOE-01 mg/kg-d ' - NCEA 10/01/04

Lkad chronic - - -

Manganese chronic 4.67E-02 mg/kg-d 4% 1.87E-03 mg/kg-d central nervous system 3 IRIS 11/10/04

Mercury chronic 3.00£-04 mg/kg<1 100% 3.OOE-04 mg/kg-d autoimmune system 1000 IRIS 11/10/04

Nickel chronic 2.OOE-02 mg/kg-{1 4% 8.00E-04 mg/kg-d body weight 300 IRIS 11/10/04

Selerlium chronic 5.OOE-03 mg/kg-d , 100% 5.00£-03 mg/kg-d clinical selenosis 3 IRIS 11/10/04

Thallium chronic 7.OOE-05 mg/kg-d . 100% 7.00E45 mg/kg-d liver 3000 IRIS 11/10/04

Vanadium chr·onic 1.00]E-03 mg/kg-d 2.6% 2.60£-05 mg/kg-d - NCEA 10/01/04

Zinc chronic 3.OOE-01 mg/kg-d 100% 3.OOE-01 mg/kg-<1 3 IRIS 11/10/04blood system

Notes:

- = Not Available

N/A = Not Applicable

(1) USEPA, Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual, Part E Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99/005, July 2004.

(2) Adjusted Dermal RfD = Oral RfD x Oral to Dermal Adjustment Factor

(3) IRIS, Integrated Risk Information System Database, November 10, 2004.

Provisional values supplied by NCEA. Values may be taken from either Region m Risk-Based Concentration Table (10/08/04) or Region IX Preliminary Remediation Goals Table (10/20/04).

HEAST, Health Effects Assessment Summary Table, July 1,1997.
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TABLE 42

NON-CANCER TOXICITY DATA - INHALATION

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK -

Chemical of Chronid Value liMits Adjusted Units Primary Combined Sources of Dates CD
Potentiat Concern Subchronic Inhatation tnhalation Target Uncertainty/Modifying RfC:RfD: (MMIDDIYY)

(cope) RfC RF m Organ Factors Target Organ

Metals

Aluminum chronic 3.50E-03 mg/nO 1.00E-03 mg/kg-d - - NCEA 10/01/04

Antimony - - - - - - - - -
Arsenic - _ _ _

Banum chronic 5.00504 mg/m3 1.402-04 mg/kg-d no effects 1000 MEAST 07/01/97

Beryllium chronic 2.00E-05 mg/n13 5.70E-06 mg/kg-€1 chronic beryllium disease 10 IRIS 11/10/04
Cadmium chroruc 2.00E-04 mg/m3 5.70E-05 mg/kg-d - - NCEA 10/01/04
Chromium

Chromium VI (Hexavalent) Q)

Cobalt

chronic 1.OOE-04 mg/m3 2.80E-05 mg/kg-d no effects 300 IRIS 11/10/04

chronic 2.00E-05 mg/m3 5.70506 mg/kg-d - - NCEA 10/01/04

Copper - -

Iron -
Lead - _
Manganese chronic 5.00E-05 mg/md 1.43E-05 mg/kg-{1 central nervous system 1000 IRIS - 08/16/04

Mercury chronic 3.00E-04 mg/Ir,3 8.60E-05 mg/kg-d autoimmune system 30 ]IRIS 08/16/04

Nickel - - _ -
Selenium

Thallium
- - I - - I - -

Vanadium

Zinc

Notes:

- = Not Available

(1) (RfC x Lnhalation Rate)/Body Weight

(2) IRIS, Integrated Risk Information System Database, November 10, 2004.

Provisional values supplied by NCEA. Values may be taken from either Region m Risk-Based Concentration Table (10/08/04) or Region IX Prelinlinaly Remediation Goals Table (10/20/04).
HEAST, Health Effects Assessment Summary Table, July 1, 1997.

(3) Toxicity data for Chromium VI particulates.
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TABLE 4.3

CANCER TOXICITY DATA - ORAL/DERMAL ROUTE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Chemical of , Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (3)

Potential Concern Adjustment Cancer Slope Factor (2) Cancer Guideline (MMIDDrm

(COPC) Factor (1) Description

Metals

Aluminum - - - - -

-- - - IZE 1.50E+00 100% 150E+00 (mg/kg-{lay) -1 A IRIS 11/10/04

Barium - -

Beryllium - - -

Cadmium - -.

Chromium - - -

Chromium Vl (Hexavalent) - - -

Cobalt - - -
Copper - -

Iron - - -

Lkad - - -
Manganese - - -

Mercury - - -

Nickel - -

Selenium - - -
Thallium - - -

Vanadium - -

Zinc -

Notes:

- = Not Available

(1) USEPA, Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual,

Part E Supplemental Guidance for Dermal Risk Assessment, EPA/540/R/99 /005, July 2004

(2) Adjusted Dennal CSF = Oral CSF / Oral to Dermal Adjustment Factor

(3) IRIS, Integrated Risk Information System Database, November 10,2004.

Provisional values supplied by NCEA. Values may be taken from either Region III Risk-Based Concentration

Table (10/08/04) or Region IX Preliminary Remediation Goals Table (10/20/04).

HEAST, Health Effects Assessment Summary Table, July 1, 1997.

CRA 19867 (5)

D - . -

Bl

81. - -

-D - -

-

I - -

D - -

-

B2 - -

D - -

D - -

-- I -

D - --

-

-

D - -

EPA Weight of Evidence Classification:

A - Known Human carcinogen

Bl - Probable human carcinogen - indicates that limited human data are available·

82 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen .

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity
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TABLE 4.4

CANCER TOXICITY DATA - INHALATION

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Chemical of Unit Risk Units Adjustment (1) Inhatatioll Cancer liMits Weight of Evidencel Source Date (3)

Potential Concern Slope Factor (2) Cancer Guideline (MMIDDIn,

(COPO Descriphon

Metals

Aluminum

Antimony

3500 1.50E+01 (mg/kg-day)

-

Arsenic 4.30E-03 #g/m' ·1
A IRIS 11/10/04

Barium - - - - D

Beryllium 2.40E-03 Il3 3500 8.40E+00 (mg/kg-day)

Cadmium 1.80E-03 I,3 3500 6.30E+00 (mg/kg-day)

·1

.1

Bl IRIS 11/10/04

Bl IRIS 11/10/04 j
Chromium - - - - D - -

Chromium VI (Hexavalent) 1.20E-02 #g/m' 3500 4.20E+01 (mg/kg-day) 1
Cobalt 2.80E-03 Ng/mi 3500 9.80E+00 (mg/kg-day) -1

A ' IRIS 11/10/04

- NCEA 10/01/04

Copper - - -

Iron - -

Lead - - -

Manganese --

Mercury - -

Nickel

Selenium - - -
Thallium ·

Vanadium - -

Zinc - -
- d

Note:

- = Not Available

(1) Adjustment Factor = 70 kg x 1 /20 02/day x 1,000 Ng/mg

(2) Inhalation CSF = Unit Risk x Adjustment Factor

(3) IRIS, Integrated Risk Information System Database, November 10, 2004.

Provisional values supplied by NCEA. Values may be taken from either Region III Risk-Based Concentration

Table (10/08/04) or Region IX Preliminary Remediation Goals Table (10/20/04).

HEAST, Health Effects Assessment Summary Table, July 1, 1997.
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.- D.--

-- I -

- B2 - -

-D - -

D - -

-

D -

-

- I -

D - -

EPA Weight of Evidence Classification:

A - Known Human carcinogen

Bl - Probable human carcinogen - indicates that limited human data are available

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans

C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity
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TABLE 5.1

RISK ASSESSMENT SUMMARY FOR CURRENT/FUTURE TRESPASSER

REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/ Future

Receptor Population: Trespasser
Receptor Age: Adolescent

1

Exposure Exposure Chemical

Medium Point

Carcinogenic Risk Chemical
Non-€arcinogenic Hazard Quotient

Ingestion Inhalation Dennal Exposure Primary Ingestion khalation Dennal Erposure
Routes Total Target O,San Routes Total

Surface Soil Surface Soil/ - Aluminum NC - NC NC NC Aluminum - 2.59£-02 9.14E-04 2.28E-03 2.91E-02
and Slag Ambient Air

Z= 3.26E-06 1.15E-09 8.60E-07 4.12£-06 Arsenic skin discoloration 4.22£42 NC 1.llE-02 5.34E-02

NC NC NC NC. Antimony blood system 6.70£-02 NC 3.93E-02 1.06£-01

Cadmium NC 7.00E-10 NC 7.00E-10 Cadmium kidney 3.67E-02 1.14E-05 6.46E-03 4.32E-02

Copper NC NC NC NC Copper gastrointestinal system 2.24£-02 NC 1.97£-03 243E-02

Iron NC NC NC NC Iron - 5.05E-02 NC 4.45E-03 5.50E-02

Mar%ganese NC NC NC NC Manganese cenb·al nervous system 8.10£-02 934E-03 1.78E-01 2.68E-01

Nickel. NC NC NC NC Nickel body weight 3.63E-02 NC 7.99E-02 1.16E-01

Thallium NC NC NC NC Thallium Uver 3.89£-02 NC 3.43£-03 4.24}5-02

Vanadium NC NC NC NC Vanadium - 4.63£-02 NC 1.57£-01 2.03E-01

Surface Water Surface Water - AnOmony
Beryllium chronic beryllium disease 2.1313-04

NC - NC NC Antimony blood system 5.93£-03 - 3.48£42 4.07£-02

Beryllium NC - NC NC - · 2.68E-02 2.705-02

Chromium VI (Hexavalent) NC - NC NC Chromium Vt (Hexavalent) no effects 4.78£-03 ' - 3.3713-01 3.42£-01

Iron NC - NC NC Iron - 1.47£-02 - 1.30£-02 2.77E-02

Manganese NC - NC NC Manganese central nervous system 5.74503 - 1.26501 1.32£-01

Thalliurn NC - NC NC Thallium liver 6.85E-02 - 6.03E-02 1.29E-01

Vanadium NC - NC NC Vanadium · - 3.99E-03 - 1.35£-01 1.393-·01

Sediment Sediment - Arsenic 2.41€-06 - 6.37E-07 3.05£46 Arsenic · skin discoloration 3.13E-02 - 8.25E-03 3.95E-02

Iron NC - NC NC Iron · - 5.58£-02 - 4.91E-03 6.07E-02

Total Risk Across Surface Soil and Slag |
Total Risk Across Surface Water

Total Risk Across Sediment

4.l E-06

NC

3.OE-06

Total Hazard Index Across Surface Soil and Slag 

Total Hazard Index Across Surface Water 1

Total Hazard Index Across Sediment

9.4£-01

8.4E-01

1.OE-01

Total Risk Across All Media and All Exposure Routes (surface soil and slag)

Total Risk Across All Media and All Exposure Routes (surface soil)

. Total Risk Across All Media and All Exposure Routes (slag

8.7E-06

6.4£-06

7.8E-06

Total Hazard Index Across All Media and All Exposure Routes (surface soil and slag)

Total Hazard Lndex Across All Media and All Exposure Routes (surface soil)

Total Hazard Index Across All Media and All Exposure Routes (slag)

ZOE+00

1.6E+00

3.9E+00

Note:

NC = Not Calculated
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TABLE 5.2

RISK ASSESSMENT SUMMARY FOR FUTURE INDUSTRIAL WORKER

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUMCORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/ Commercial Worker

,Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carrinogenic Hazard Quotient
Ntediu,n Point

Ingesbon Inhalation Dermat Exposure Primary Ingestion Inhalation Dermat Exposure
Routes Total To,yet O,Nan Routes Total

Soil Sur face Soil / - Aluminum NC NC NC NC Aluminum - 2.83E-02 1.38£43 1.87£-03 3.156-02

and Slag Ambient Air Arsenic 5.078-06 2.48E-09 1.00506 6.08E-06 Arsenic skin discoloration 3.16E-02 NC 6.25E-03 3.78E-02

Cadmium NC 1.44 E-09 NC 1.44£-09 Cadmium kidney 2.62£42 1.12£-05 3.46E-03 2.978-02

Chromium VI (Hexavatent) NC 4.17E-08 NC 4.17E-08 Chromium VI (Hexavalent) no effects 1.90£-02 9.93E-05 5.01E-02 6.92E-02

Iron NC NC NC NC Iron - 9.NE-02 NC 6.108-03 9.85E-02

Manganese NC NC NC NC Manganese central nervous system 3.80E-02 6.06E-03 6.26£-02 1.078-01

Nickel NC NC NC NC Nickel body weight 3.02E-02 NC 4.98E-02 8.00E-02

Thallium NC NC NC NC rhalhum liver 7.55E-02 NC 4.98E-03 8.04E42

Vanadium NC NC NC NC Vanadium · -· 5.72£-02 NC 1.45E-01 2.025-01

Surface Water Surface Water - Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 1.67E-03 - 8.81£-02 8.981-02

Manganese NC - NC NC Manganese , central nervous system 2-OOE-03 - 3.3OE-02 3.50E-02

Thallium NC - NC NC Thallium liver 2.39E-02 - 1.58E-02 3.97E-02

Vanadium NC - NC NC Vanadium - 1.39E-03 - 3.532-02 3.67E-02

Sediment Sediment Arsenic 7.01E-06 - 1.39£-06 8.4OE-06 Arsenic skin discoloration 4.36E-02 - 8.63E-03

Iron NC - NC NC Iron - 7.793-02 - 5.14E-03

5.22E-02

8.30E-02

Total Risk Across Soil and Slag 6.l E-06 Total Hazard Index Across Soil and Slag  7.4E-01

Total Risk Across Surface Water NC Total Hazard Index Across Surface Water I 2.OE-01

Total Risk Across Sediment I 8.4E-06 Total Hazard Index Across Sediment I 1.4E-·01

Total Risk Across All Media and All Exposure Routes (soil and slag) · 1.6E-05 Total Hazard Index Across All Media and All Exposure Routes (soil and slag) 1.2£+00 

- Total Risk Across All Media and All Exposure Routes (soil) 1 1.4E-05 1 Total Hazard Index Across All Media and All Exposure Routes (surface soil) 1 8.8£-01 

Total Risk Across All Media and All Exposure Routes (slag) 1.6E-05 Total Hazard Index Across All Media and All Exposure Routes (slag) 2.4E+00 

Note:

NC = Not Calculated

CRA 19867 (5)
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1.0 INTRODUCTION

Two estimates of exposure are used in the risk assessment process:. (i) the mean, or
central tendency (CT), exposure, and (ii) the reasonable maximum exposure (RME). The
CT exposure scenario uses the mean value to represent probable exposure conditions.
The RME scenario generally uses a conservative 95 percent upper confidence limit of the
mean to estimate a reasonable maximum exposure. The determinations of the CT and
RME estimates are statistically based and driven by characteristics of the data. Key

factors determining the statistical methodologies employed include: (i) the probability
distribution of the observed data (e.g., normal vs. lognormal, etc.), and (ii) the degree of
censored data (non-detected results) present.

The following sections present the procedures used to determine the CT and RME
values of the chemicals of potential concern (COPCs) in this risk assessment. A number
of guidance documents will be consulted in developing the statistical methodologies
including MOE (1997), USEPA (1989), USEPA (1992) updated by USEPA (2002), USEPA
(1997), USEPA (2000), and USEPA (2003).
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2.0 STATISTICAL PROCEDURES

The development of COPC exposure estimates for each parameter and area of concern is

a three step process consisting of (i) determining the percentage of non-detects present,
(ii) data. distribution testing, and (iii) selecting the appropriate statistical method for .

exposure estimate calculations.

The first step of the statistical evaluation is to determine the percentage of the
non-detects present in each data set. Suggested approaches to account for the presence
of non-detect analytical results are outlined in USEPA (2000), and USEPA (2002), and-
these guidelines are summarized in Table A.1.

The second step of the statistical analysis to establish COPC exposure estimates is to

determine the data distribution. Each data set is tested for normality and lognormality
using either the Shapiro-Wilk W-test (1965) (for sample sizes up to 50) or the
Shapiro-Francia W'-test (1972) (for sample sizes of 50 to 100). Additional tests of

normality for larger data sets, if needed, are presented in USEPA (2000).

Methods for determining the CT and RME values are discussed in USEPA 2002 (which
updates USEPA 1992), USEPA 1997, and USEPA 2003. The alternative procedures
suggested are listed in Table A.2. A summary of the selected statistical methods used to
determine the CT and RME values, based on the observed distribution of the data and

the proportion of non-detect values is given in Tables A.3 and A.4.

The following sections discuss the calculation procedures used to develop the CT and
RME estimates. Section 2.1 deals with the statistical methods used for normally
distributed data sets, Section 2.2 discusses the statistical methods used for the

lognormally distributed data sets, and Section 2.3 discusses statistical methods used for
non-normal data sets. Each section is organized into separate divisions to deal with the
cases of a low degree of censored (non-detect) data (0 to 15 percent), moderately

censored (16 to 50 percent), highly censored (51 to 75 percent), very highly censored (76
to 99 percent), and 100 percent non-detected data.

2.1 NORMAL DISTRIBUTION

2.1.1 UP TO 15 PERCENT NON-DETECTS

In order to calculate the CT and RME values, the non-detect values will be replaced with
one-half the reported detection limit. The arithmetic mean and standard deviation of

19867 (5) A-2 - CONESTOGA-ROVERS & ASSOCIATES



this substituted data set will be then calculated. The calculated mean is taken as the CT

value. The RME value is established by calculating the 95 percent upper confidence

limit (UCL) of the arithmetic mean for the normal distribution using the following

equation.

95%UCL = W + t (005,n-1,1)•s/'/i

Where:

40.05, n-1,1)

S

n

mean of the substituted data set;

student t-statistic for a one-tailed 95 percent confidence (a=0.05) and n-1

degrees of freedom;
standard deviation of the substituted data set; and

number of samples.

2.1.2 NON-DETECTS GREATER THAN 15 PERCENT

UP TO 50 PERCENT

In this case, the mean and standard deviation of the censored data set are adjusted using

Cohen's method, as recommended in USEPA 2002. This method is presented in McBean

& Rovers (1998) and USEPA (2000). Cohen's method adjusts the sample mean and
sample standard deviation to account for the censored data below the detection limit as
follows.

Step 1) Compute the sample mean Y, using detected data only.

Step 2) Compute the sample variance s using detected data only.

Step 3) Compute the two parameters h (proportion of non-detects) and 7 as:

n - m sj
h= - y=

n g - DL)2

Where m is the number of detected data points, n is the total number of samples and DL
is the detection limit.

-

Step 4) Determine the value of the parameter A from the Table A.5 based on h and y.

Step 5) Estimate the corrected sample mean (x) and standard deviation (s) as:

i=xd -i @d -DL) and s==sd2+1(i-DL)2 .
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The Cohen-adjusted mean is taken as the CT value. The RME value is established using
the Cohen-adjusted mean and standard deviation to calculate the 95 percent UCL of the
arithmetic mean using the equation presented in Section 2.1.1.

2.1.3 NON-DETECTS GREATER THAN 50 PERCENT

UP TO 74 PERCENT

When more than half of a data set consists of non-detect results, estimates of the mean

value and standard deviation become uncertain. If the data set contains greater than
50 percent non-detects (up to 75 percent), the CT and RME values will be calculated
using a bounding method estimating maximum values for the mean and 95 percent
UCL, as described in Section 3.2 and Appendix A of USEPA (2002).

The CT value is calculated as the mean of the data set, substituting non-detect values
with the full reported detection limit. This provides a conservative maximum value for
the CT estimate.

For the RME value, an optimization process [USEPA's (2002) bounding method] is
applied to find a conservative maximum bound for the 95 percent UCL of the arithmetic
mean. This involved re-calculating the normal UCL (see Section 2.1.1) iteratively,

allowing the non-detect values to vary between zero and the reported detection limit
until a maximum value for the 95 percent UCL is obtained.

2.1.4 NON-DETECTS GREATER THAN 75 PERCENT

UP TO 99 PERCENT

According to USEPA (2002), for highly censored data sets (greater than 75 percent
non-detects), the recommended approach to calculate exposure estimates is to substitute
non-detect results with their full detection limits and report the resulting exposure terms
as values likely to be overestimated.

2.1.5 100 PERCENT NON-DETECTS

In any cases where all analytical data for a COPC are non-detect results, then the
maximum detection limit is taken for both CT and RME scenarios.
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2.2 LOGNORMAL DISTRIBUTION

USEPA (2003) presents three recommended methods for establishing CT and RME
estimate from lognormally distributed data depending on the standard deviation of the
log-transformed data. These methods are (i) the Student's t method, (ii) the Land
(H-statistic) method, and (iii) the Chebyshev Inequality method.

The Student's t method is presented in Section 2.1.1. If the standard deviation of the
lognormal data is small (less than 0.5), then USEPA recommends using the Student's
t method.

The Land method is appropriate for calculating UCLs of lognormally distributed data.
However, as USEPA (2002) notes, the method is very sensitive to deviations from
lognormality, large variance or skewness of the dataset, and small datasets (fewer than
thirty data points). The Land method can be used in conjunction with a modified
Cohen's procedure (USEPA, 2002; Gilbert, 1987) to account for non-detect data.

The Chebyshev Inequality method may provide a more useful estimate (i.e., lower) of
the UCL than obtained using the Land Method (USEPA, 2002). It is a distribution-free
method that is applicable to a wide variety of data sets (not only lognormal data), as
long as the skewness of the dataset is not large. The Chebyshev Inequality method
using minimum variance unbiased estimators (MVUEs) of the mean and standard
deviation of lognormal data sets is recommended for use by USEPA (2002). For small,
moderately skewed datasets, a 99 percent UCL calculation using the Chebyshev
Inequality is recommended (as opposed to the 95 percent value typically used).

A list of specific methods recommended for calculating RME estimates for lognormally
distributed data sets are given in Table A.4 (USEPA, 2002).

2.2.1 UP TO 15 PERCENT NON-DETECTS

In order to calculate the CT and 1*IE values, the non-detect values will be replaced with
one-half the reported detection limit.

For the CT exposure estimate, the arithmetic mean of lognormally-distributed data (X)
is calculated as follows:

2
S

r=e

19867 (5)
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Where:

3 = mean of the natural log-transformed, substituted data set; and
2

sy = standard deviation of the natural log-transformed substituted data set.

If a calculated CT exposure estimate exceeded the corresponding RME estimate (see
following), the CT exposure will be set equal to the RME estimate.

For the RME exposure estimate,.the standard deviation of the log-transformed data will
be calculated, and Table A.4 used to select the UCL method to use. The selected method

will be either (i) the Student's t UCL (see Section 2.1.1), (ii) Land's H-UCL, or

(iii) Chebyshev Inequality UCL.

Land's H-UCL is calculated as follows:

Step 1) Compute the arithmetic mean iog of the log-transformed data.

Step 2) Compute the standard deviation slog of the log-transformed data.

Step 3) Look up the Hl-a statistic from Table A.6.

Step 4) Compute the one-sided (1 - a) upper confidence limit on the mean as:

UCL

Si.8
2

H,-asioll
4 nA J

1-a

Li.81
=e

Where n is the number of samples.

The Chebyshev Inequality UCL is calculated as follows:

Step 1) Compute the arithmetic mean Fig of the log-transformed data.

Step 2) Compute the variance <g of the log-transformed data.
Step 3) Look up the gn statistic from Table A.7.

Step 4) Compute the minimum-variance unbiased estimator (MVUE) of the

population mean for a lognormal distribution as:

logS ' 2
Aog = e

Where n is the number of samples.
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Step 5) Calculate the MVUE of the variance of this mean as:

G
2

B
=e

(S
24  n _

2

log

2 12-gatsn-

ag J

Step 6) Compute the one-sided (1 - a) upper confidence limit on the mean as:

Icl h
UCI,1-a = Kiloglu -1Jf .

2.2.2 NON-DETECTS GREATER THAN 15 PERCENT

UP TO 50 PERCENT

When a moderate proportion of non-detect results is present in a data set, in order to
calculate the CT estimate, a correction for non-detects will be made using Gilbert's

modified Cohen's method (USEPA, 2002). Gilbert (1987, page 182) suggests extending
Cohen's method to account for non-detect values in lognormally distributed
concentrations. Cohen's method (USEPA, 2000, page 4-43) assumes the data are

normally distributed, so it must be applied to the log-transformed concentration values.
If A and dy are the Cohen-corrected (see Section 2.1.2) sample mean and standard
deviation, respectively, of the log-transformed concentrations, then the corrected
estimates of the mean and standard deviation of the underlying lognormal distribution
can be obtained from the following expressions:

14+
- 1

d.
2

P =e,

6 = A*e€- 1

This method assumes a single detection level for all the data values. During CT
calculations, if the detection limit varied, then the highest detection limit will be used for
the calculations to provide a conservative estimate.

If a calculated CT exposure estimate exceeded the corresponding RME estimate (see

following), the CT exposure will be set equal to the RME estimate.
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For the RME value, USEPA's bounding methodology (2002) is applied to untransformed
data to find a maximum value for the mean, standard deviation, and skewness. The

95 percent UCL is then calculated using Hall's Bootstrap.

The use of Gilbert's modified Cohen's method for lognormal data is evaluated for use in

calculating RME estimates for moderately censored data sets. However, attempts to use

the procedure in cobjunction with the lognormal UCL methods (e.g., Land's method,
Chebyshev Inequality) most often resulted with unusable values. This resulted from

either calculating UCLs much higher than the maximum data point observed, or by data

characteristics being unsuitable for the required calculation (e.g., needing to use a

Cohen's parameter X that is far outside existing tabulated values for this method). As a

result of persistent issues with these methods, RME estimates for lognormal, moderately

censored data will be calculated using Hall's Bootstrap procedure. This procedure takes

into account sample bias and skewness (such as present in lognormal distributions), and

may be used with a bounding methodology to provide upper bonds on the UCL

(USEPA, 2002). Hall's Bootstrap is calculated as follows.

Step 1) Compute the arithmetic mean Y.

Step 2) Compute the standard deviation s.

Step 3) Compute the skewness k.

Step 4) Re-sample the data a very large number of times, and calculate the each
bootstrap set's mean i, standard deviation sb and skewness 4.

Step 5) For each bootstrap set, calculate the studentized mean:

(Yb- Y)
W =

Sb

Step 6) For each bootstrap set, calculate Hall's statistic:

k,0„2
Q=PF+2--+

3

kAW3
27

kb

6n

Step 7) Sort all the Q values (lowest to highest) and select the lower a m quantile of

the B re-sample sets. This is the (aB)th lowest value (e.g., for 10,000 resample

sets, and an a=0.05, select the 500th lowest value).
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Step 8) Compute the one-sided (1 - a) upper confidence limit on the mean as:

W(Q)== 11+Qa ---1
Where n is the number of samples.

Step 9) Compute the one-sided (1 - a) upper confidence limit on the mean as:

UCI.1-a=Y-W(QDs.

In calculating Hall's bootstrap, five replicate calculations of the ten-thousand resample
sets each will be generated, and the median UCL value used. These replicates will be

used to determine whether or not each given data set is sensitive to small differences
with the random re-sampling algorithm used by the procedure.

2.2.3 NON-DETECTS GREATER THAN 50 PERCENT

UP TO 74 PERCENT

In order to calculate exposure estimates for highly-censored data sets (i.e., greater than
50 percent non-detect up to 75 percent), conservative bounding assumptions will be
made, as described below.

The CT value is determined by substituting the full detection limit for non-detect values
and applying a bootstrap re-sampling procedure. The bootstrap is carried out using

2,000 re-sampled data sets of the same sample size as the original data set, and the CT
estimate is then taken as the average of the bootstrap means.

In this case of a highly censored data set, Hall's Bootstrap procedure fails with
increasing degrees of non-detect data due to undefined skewness values if a re-sampled
data set by random chance contains only non-detects. For the RME value, USEPA's
Bootstrap t methodology (2003) will therefore be applied to calculate the 95 percent
UCL. A modified bounding methodology is applied by considering four non-detect
substitution scenarios: i) zero, ii) one-half detection limit, iii) full detection limit, and

iv) alternating zero and full detection limit. These scenarios will be considered because
attempting bounding procedures on each individual re-sample set in computationally
impractical. The bootstrap t calcuhation is applied under each of the four scenarios and
the largest resulting UCL will be selected as the RME estimate.
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The bootstrap t is calculated as follows (USEPA, 2003):

Step 1) Calculate the arithmetic mean X of the original data.

Step 2) Re-sample the original data a very large number of times (in this case
thousands of times) and calculate each resample set's mean (i) and
standard deviation (Sb).

Step 3) For each re-sample set calculate the value.

tb =C b -x)*4n-Sb

Where n is the number of samples.

Step 4) Sort the tb ValueS from the lowest to the highest, and select the pivotal
quantity tca·N), where N is the number of bootstrap sets (e.g., if 10,000
bootstrap sets are generated and a=0.05, select the 500th lowest tb value)

Step 5) Calculate the UCL of the population mean as:

tUCL = x (a•N,3
41

2.2.4 NON-DETECTS GREATER THAN 75 PERCENT

UP TO 99 PERCENT

For very highly censored data sets (greater than 75 percent non-detects), USEPA (2002)
recommends calculating exposure estimates substituting non-detects with their full
detection limits, and reporting the resulting values as likely to be overestimated. The CT
value is calculated as the arithmetic mean of a lognormal distribution (introduced in
Section 2.2.1), setting non-detects as their detection limits. If a calculated CT exposure
estimate exceeded the corresponding RME estimate (see following), the CT exposure is
set equal to the RME estimate. For the RME calculation, the non-detects will be .
substituted with the full detection limit, the standard deviation of the log-transformed
data calculated, and Table A.4 will be consulted to select an appropriate UCL method.
The selected methods are presented in Section 2.1.1 (Student's t method) and
Section 2.2.1 (Land's Method and Chebyshev Inequality Procedure).
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2.2.5 100 PERCENT NON-DETECTS

As for the normal case, in any situations where all analytical data for a COPC with a
lognormal distribution will be non-detect results, then the maximum detection limit will
be taken for both CT and RME scenarios.

2.3 NON-NORMAL DATASETS

For any data sets that will be neither normally, nor lognormally distributed, the
non-parametric/distribution-free methods presented in USEPA (2002) will be used to
calculate CT and RME exposures. The specific methods applied are presented below.

2.3.1 UP TO 15 PERCENT NON-DETECTS

For the CT exposure estimate, the arithmetic mean is calculated substituting non-detects
with one-half the detection limit and using a bootstrap method to estimate the arithmetic
mean. The bootstrap is carried out using 2,000 re-sampled data sets of the same sample
size as the original data set. The CT value is then taken as the average of the bootstrap
means.

For the RME exposure estimate, non-detects will be substituted with one-half the
detection limit, and the standard deviation calculated. If the standard deviation is below

0.75 and the number of samples is 30 or greater, then the adjusted central limit theorem
(CLT) UCL is calculated. Otherwise, Hall's bootstrap 95-UCL is used.

If sample size is sufficiently large, the Central Limit Theorem (CLT) states that the mean
will be normally distributed, no matter how complex the underlying distribution of
concentrations might be (USEPA, 2002). An adjusted CLT UCL method is presented in
USEPA (2002) and is calculated as follows.

Step 1) Compute the arithmetic mean Y.

Step 2) Compute the standard deviation s.

Step 3) Compute the skewness 13.

Step 4) Let za be the (1 -a)th quantile of the standard normal distribution (for
95 percent confidence, za = 1.645).
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Step 5) . Compute the one-sided (1 - a) upper confidence limit on the mean as:

UCA-a = 5+ (z I B (1 + 22)) -3--
a 647 41

Where n is the number of samples.

The Hall's Bootstrap procedure is calculated as described in Section 2.2.2.

2.3.2 NON-DETECTS GREATER THAN 15 PERCENT

AND LESS THAN 50 PERCENT

For CT exposure estimates, a conservative approach is taken substituting non-detects
with the full detection limit and calculating the bootstrap arithmetic mean (see
Section 2.3.1).

For RME exposure estimates, Hall's bootstrap procedure (see Section 2.2.2) is used,
applying bounding methodology to find maximum mean, standard deviation, and
skewness values for the original data set prior to re-sampling. These bounded estimates
will be used to calculate the Hall's Bootstrap UCL for the data using 5 sets of 10,000
re-samples each (as in Section 2.3.1), and the median of these five UCLs taken as the
RME estimate.

2.3.3 NON-DETECTS GREATER THAN 50 PERCENT
UP TO 75 PERCENT

For CT exposure estimates, the conservative method used for the moderately censored
case (described in Section 2.3.2) is used. For RME exposure estimates, the Bootstrap
t method with modified bounding procedure described in Section 2.2.3 is applied.

2.3.4 NON-DETECTS GREATER THAN 75 PERCENT

UP TO 99 PERCENT

As noted for the normal (Section 2.1.4) and lognormal (Section 2.2.4) cases for very
highly - censored data sets (greater than 75 percent non-detects), USEPA (2002)
recommends substituting non-detects with their full detection limits and reporting
exposure estimates as likely to be overestimated. Both CT and RME values will be
calculated accordingly, as follows.
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For CT exposure estimates, a conservative approach is taken substituting non-detects

with the full detection limit and calculating the bootstrap arithmetic mean (see

Section 2.3.1). This is the same method used for the moderately censored 15 to

50 percent non-detect case (Section 2.3.2).

For RME estimates, the non-detects will be substituted with the full detection limit and

Bootstrap t is used to calculate the UCL (refer to Section 2.2.3).

2.3.5 100 PERCENT NON-DETECTS

In any cases where all analytical data for a COPC will be non-detect results, then the
maximum detection limit is taken for both CT and RME estimates.
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3.0 MAXIMUM DETECTED VALUE

USEPA (1992 and 2002) allow an optional use of the maximum observed concentrations
for the RME estimate in cases where the calculated UCL exceeds the maximum value.

However, USEPA (2002) warns that this may not be appropriate for data sets with very

small sample sizes, because the observed maximum may be below the population mean.

If the RME estimate calculated using any of the statistical methods presented in

Section 2.0 is larger than the maximum detected value, then the maximum detected
value is used for the RME.
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Page 1 of 1

TABLE A.1

GUIDELINES FOR ANALYZING DATA WITH NON-DETECTS (1)

Percentage of Non-detects Statistical Analysis Method

<15% Replace non-detects with detection limit/2,
detection limit, or a very small number.

15% - 50% Trimmed mean, Cohen's adjustment, Winsorized
mean and standard deviation, bounding method(2),
probability substitution based on specific
distributionO).

>50% - 90% Use tests for proportions, bounding method(2)(3).

Notes:

0) adapted from USEPA, (2000), Guidance for Data Quality Assessment Practical Methods for
Data Analysis EPA QA/G-9, EPA/600/R-96/084, July 2000.

(2) USEPA, (2002),Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites, Office of Emergency and Remedial Response, OSWER 9285.6-10,
December 2002.

(3) When greater than 75 percent non-detects present and the sample size is small (less than
five samples), the bounding method should be conservatively applied setting non-detects
at the detection limit (USEPA, 2002).
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TABLE A.2

RECOMMENDED METHODS FOR CALCULATING UPPER CONFIDENCE LIMITS (UCLs)

Method Applicability Advantages Disadvantages Reference

(i) For Normal or Lognormal Distributions

means normally
Student's t distributed, samples

random

simple, robust if n is distribution of means Gilbert 1987; EPA

large must be normal 1992

sensihve to deviahons

lognormal data, from lognormality,
Land's H small variance, large good coverageci) produces very high -

n, samples random values for large
variance or small n

Gilbert 1987; EPA 

1992

Chebyshev
Inequality
(MVUE)

skewness and . may need to resort to
variance small or often smaller than higher confidence

Singh et al. 1997
moderate, samples ·Land levels for adequate
random coverage

second order

Wong gamma distribution (2)
accuracy

requires numerical
solution of an

improper integral '

Schulz and Griffin

1999; Wong 1993

(ii) Nonparametric/Distribution-ftee Methods t

Central Limit
large n, samples

Theorem -
random

Adjusted ,

simple, robust
sample size may not Gilbert 1987; Singh
be sufficient et at. 1997

Bootstrap t sampling is random
Resampling and representative

useful when

distribution cannot be

identified

inadequate coverage
for some distributions; Singh et al. 1997;

computationally Efron 1982

intensive

Hall's Bootstrap
Procedure

sampling is random

and representative

useful when

distribution cannot be

identified; takes bias

and skewness into

account

inadequate coverage Hall 1988; Hall

for some distributions; 1992; Manly 1997;

computahonally Schultz and Griffin

intensive 1999

Jackknife sampling is random
Procedure and representative

useful when

distribution cannot be

identified

inadequate coverage
for some distributions;

computationally
intensive

Singh et al. 1997

skewness and

Chebyshev variance small or

Inequality modera te, samples
random

useful when

distribution cannot be

identified

inappropriate for
small sample sizes Singh et al. 1997;
when skewness or EPA 2000c

variance is large

Notes:

This Table was taken from USEPA, 2002.
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Page 2 of 2
TABLE A.2

RECOMMENDED METHODS FOR CALCULATING UPPER CONFIDENCE LIMITS (UCLs)

(1) Coverage refers to whether a UCL method performs in accordance with its definition.
m As opposed to maximum likelihood estimation, which offers first order accuracy.
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TABLE A.3

STATISTICAL METHODS USED FOR DETERMINING EXPOSURE ESTIMATES
UNDER CENTRAL TENDENCY (CD AND REASONABLE MAXIMUM EXPOSURE (RME) SCENARIOS

Percentage · Data Distribution
of Non-detect Normal Lognonnal Not Normal

Values

I) Central Tendency (CT) Exposure Scenarios

0-15 percent Substitute non-detect results with one-half
detection limit. Calculate arithmetic mean.

Substitute non-detect results with one-half

detection limit. Calculate arithmetic mean of

lognormal distribution.

Substitute non-detect results with one-half

detection limit. Calculate arithmetic·mean of

2000 bootstrap resample set means.

Page 1 of

>15-50 percent Use Cohen's method to determine non-detect-
adjusted estimate of arithmetic mean.

Use Gilbert's modified Cohen's method to

determine non-detect-adjusted eshmate of
arithmetic mean for lognormal data.

Substitute non-detect results with full

detection limit. Calculate arithmetic mean of

2000 bootstrap resample set means.

>50-74 percent Substitute non-detect results with full
detection limit. Calculate arithmetic mean.

Substitute non-detect results with full

detection limit. Calculate arithmetic mean of

2000 bootstrap resample set means.

Substitute non-detect results with full

detection limit. Calculate arithmetic mean of

2000 bootstrap resample set means.

>75-99 percent Substitute non-detect results with full
detection limit. Calculate arithmetic mean.

Substitute non-detect results with full

detection limit. Calculate arithmetic mean of

Iognormal distribution.

Substitute non-detect results with full

detection limit. Calculate arithmetic mean of

2000 bootstrap resample set means.

100 percent Use maximum detection limit. Use maximum detection limit. - Use maximum detection Limit.
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Page 2 of 2
TABLE A.3

STATISTICAL METHODS USED FOR DETERMINING EXPOSURE ESTIMATES

UNDER CENTRAL TENDENCY (CT) AND REASONABLE MAXIMUM EXPOSURE (RME) SCENARIOS

Percentage

of Non-detect Normal

Values

ID Reasonable Maximum Exposure (RME) Scenarios m

0-15 percentG) Substitute non-detect results with one-half
detection limit. Calculate Student's t 95-

percent UCL of arithmetic mean.

>15-50 percen¢2) Use Cohen's method to determine non-detect-
adjusted estimates of mean and standard
deviation. Calculate Student's t 95-percent
UCL of arithmetic mean.

>50-74 percent(2) Use a bounding methodology" to find
maximum Student's t 95-percent UCL of
arithmetic mean.

>75-99 percenta) Substitute non-detects with their full detection
limit. Calculate Student's t UCL of arithmetic

mean (likely to be overestimated - per USEPA
2002).

100 percent Use maximum detection limit.

Notes:

Data Distribution

Lognormal

Substitute non-detect results with one-half

detection limit. Calculate standard deviation of

log-transformed data. Use Table D.4 to select
UCL, method.

Use Cohen's method to determine non-detect-

adjusted estimates of mean and standard

deviation of log-transformed data. Use Table
D.4 to select UCL method.

Considering data set with ND=0, ND=0.5 DL,
ND=DL and alternating NDs 0 and DL.
Calculate bootstrap-t 95-percent UCL for each
of the four data sets. Select the largest value as
'bounded" UCL.

Substitute non-detects with their full detection

limit. Calculate standard deviation of log-
transformed data. Use Table D.4 to select UCL

method (likely to be overestimated - per
USEPA 2002).

Use maximum detection limit.

Not Normal

Substitute non-detect results with one-half

detection limit. If s >0.75 and n>29: Use

Adjusted Central Limit Theorem 95-percent
UCL of mean. Otherwise, calculate Hall's

bootrap 95-UCL.

Use bounding methodologycm to find
maximum mean, standard deviation and

skewness. Calculate Hall's bootstrap 95-percent
UCL.

Considering data set with ND=0, ND=0.5 DL,
ND=DL and alternating NDs 0 and DL.
Calculate bootstrap-t 95-percent UCL for each
of the four data sets. Select the largest value as
'bounded" UCL.

Substifute non-detects with their full detection

limit. Calculate bootstrap-t 95-percent UCL
(likely to be overestimated - per USEPA 2002).

Use maximum detection limit.

c) RMEs are calculated as 95 percent upper confidence limits of the mean. Specific UCL methods were chosen based on Figure 1 and the text of USEPA (2002) and (2003).
12) As per USEPA 2002, if the calculated UCL value exceeds the maximum detected value and a sufficient number of samples have been collected to meet

data quality objectives, then the maximum detected value is used for the UCL.
(3) See Appendix A of USEPA 2002 for description of bounding methodology (note that "Step 9" of the appendix should say "less than", not "greater than").
(4) For Student's 1 UCL, use Cohen's method; for Land's H UCL, use Gilbert's modified Cohen's method; for Chebyshev UCL, use Cohen's method on log-transformed data.
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TABLE A.4

95 PERCENT UPPER CONFIDENCE LIMIT (UCL) CALCULATION METHODS

FOR LOGNORMAL DATA

Standard deviation of Number of

log-transformed data Samples Selected Upper Confidence Limit Method a)
(S) (n)

Oss<0.5 For all n (25) Student's t UCL

0.5 Ss< 1.0 For all n Land's H-UCL

1.0 Es< 1.5 n< 25 Chebyshev UCL (95% MVUE)
n225 Land's H-UCL

1.5 gs< 2.0 n< 20 Chebyshev UCL (99% MVUE)
20sn550 Chebyshev UCL (95% MVUE)

n 250 Land's H-UCL

2.0 Es< 2.5 n< 25 Chebyshev UCL (99% MVUE)
25 Sn670 Chebyshev UCL (95% MVUE)

nk70 Land's H-UCL

2.5 Es< 3.0 n< 30 Chebyshev UCL (max of 99% MVUE or 99% mean)
30 in 570 Chebyshev UCL (max of 95% MVUE or 95% mean)

n 2 70 Land's H-UCL

s 2 3.0 Small n Further investigation required
n > 100 Land's H-UCL

Note:

c» Source: Table Al of USEPA (2003) -- ProUCL User's Guide Version 2.1, February, 2003.
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TABLE A.5

VALUES OF LAMBDA (U FOR COHEN'S METHOD

Percentage of Non-detects (h)
1 0.01 0.05 0.10 0.15 0.25 0.40 0.50

0.01 0.0102 0.0530 0.1111 . 0.1747 0.3205 0.5989 0.8403

0.05 0.0105 0.0547 0.1143 0.1793 0.3279 0.6101 0.8540

0.10 0.0110 0.0566 0.1180 0.1848 0.3366 0.6234 0.8703

0.15 0.0113 0.0584 0.1215 0.1898 0.3448 0.6361 0.8860

0.20 0.0116 0.0600 0.1247 0.1946 0.3525 0.6483 0.9012

0.30 0.0122 0.0630 0.1306 0.2034 0.3670 0.6713 0.9300

0.40 0.0128 0.0657 0.1360 0.2114 0.3803 0.6927 0.9570

0.50 0.0133 0.0681 0.1409 0.2188 0.3928 0.7129 0.9826

0.60 0.0137 0.0704 0.1455 0.2258 0.4045 0.7320 1.0070

0.70 0.0142 0.0726 0.1499 0.2323 0.4156 0.7502 1.0303

0.80 0.0146 0.0747 0.1540 0.2386 0.4261 0.7676 1.0527

0.90 0.0150 0.0766 0.1579 0.2445 0.4362 0.7844 1.0743

1.00 0.0153 0.0785 0.1617 0.2502 0.4459 0.8005 1.0951

1.10 0.0157 0.0803 0.1653 0.2557 0.4553 0.8161 1.1152

1.20 0.0160 0.0820 0.1688 0.2610 0.4643 0.8312 1.1347

1.30 0.0164 0.0836 0.1722 0.2661 0.4730 0.8458 1.1537

1.40 0.0167 0.0853 0.1754 0.2710 0.4815 0.8600 1.1721

1.50 0.0170 0.0868 0.1786 0.2758 0.4897 0.8738 1.1901

1.60 0.0173 0.0883 0.1817 0.2805 0.4977 0.8873 1.2076

1.70 0.0176 0.0898 0.1846 0.2851 0.5055 0.9005 1.2248

1.80 0.0179 0.0913 0.1876 0.2895 0.5132 0.9133 1.2415

1.90 0.0181 0.0927 0.1904 0.2938 0.5206 0.9259 1.2579

2.00 0.0184 0.0940 0.1932 0.2981 0.5279 0.9382 1.2739

2.10 0.0187 0.0954 0.1959 0.3022 0.5350 0.9502 1.2897

2.20 0.0189 0.0967 0.1986 0.3062 0.5420 0.9620 1.3051

2.30 0.0192 0.0980 0.2012 0.3102 0.5488 0.9736 1.3203

2.40 0.0194 0.0992 0.2037 0.3141 0.5555 0.9850 1.3352

2.50 0.0197 0.1005 0.2062 0.3179 0.5621 0.9962 1.3498

2.60 0.0199 0.1017 0.2087 0.3217 0.5686 1.0072 1.3642

2.70 0.0202 0.1029 0.2111 0.3254 0.5750 1.0180 1.3784

2.80 0.0204 0.1040 0.2135 0.3290 0.5812 1.0287 1.3924

2.90 0.0206 0.1052 0.2158 0.3326 0.5874 1.0392 1.4061
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Page 2 of 2
TABLE A.5

VALUES OF LAMBDA (1) FOR COHEN'S METHOD

Percentage of Non-detects (h)
1 0.01 0.05 0.10 0.15 0.25 0.40 0.50

3.00 0.0209 0.1063 0.2182 0.3361 0.5935 1.0495 1.4197

3.10 0.0211 0.1074 0.2204 0.3396 0.5995 1.0597 1.4330

3.20 0.0213 0.1085 0.2227 0.3430 0.6054 1.0697 1.4462

3.30 0.0215 0.1096 0.2249 0.3464 0.6112 1.0796 1.4592

3.40 0.0217 0.1107 0.2270 0.3497 0.6169 1.0894 1.4720

3.50 0.0219 0.1118 0.2292 0.3529 0.6226 1.0990 1.4847

3.60 0.0221 0.1128 0.2313 0.3562 0.6282 1.1086 1.4972

3.70 0.0223 0.1138 0.2334 0.3594 0.6337 1.1180 1.5096

3.80 0.0225 0.1148 0.2355 0.3625 0.6391 1.1273 1.5218

3.90 0.0227 0.1158 0.2375 0.3656 0.6445 1.1364 1.5339

4.00 0.0229 0.1168 0.2395 0.3687 0.6498 1.1455 1.5458

4.10 0.0231 0.1178 0.2415 0.3717 0.6551 1.1545 1.5577

4.20 0.0233 0.1188 0.2435 0.3747 0.6603 1.1634 1.5693

4.30 0.0235 0.1197 0.2454 0.3777 0.6654 1.1722 1.5809

4.40 0.0237 0.1207 0.2473 0.3806 0.6705 1.1809 1.5924

4.50 0.0239 0.1216 0.2492 0.3836 0.6755 1.1895 1.6037

4.60 0.0241 0.1225 0.2511 0.3864 0.6805 1.1980 1.6149

4.70 0.0242 0.1235 0.2530 0.3893 0.6855 1.2064 1.6260

4.80 0.0244 0.1244 0.2548 0.3921 0.6903 1.2148 1.6370

4.90 0.0246 0.1253 0.2567 0.3949 0.6952 1.2230 1.6479

5.00 0.0248 0.1262 0.2585 0.3977 0.7000 1.2312 1.6587

5.10 0.0249 0.1270 0.2603 0.4004 0.7047 1.2394 1.6694

5.20 0.0251 0.1279 0.2621 0.4031 0.7094 1.2474 1.6800

5.30 0.0253 0.1288 0.2638 0.4058 0.7141 1.2554 1.6905

5.40 0.0255 0.1296 0.2656 0.4085 0.7187 1.2633 1.7010

5.50 0.0256 0.1305 0.2673 0.4111 0.7233 1.2711 1.7113

5.60 0.0258 0.1313 0.2690 0.4137 0.7278 1.2789 1.7215

5.70 0.0260 0.1322 0.2707 0.4163 0.7323 1.2866 1.7317

5.80 0.0261 0.1330 0.2724 0.4189 0.7368 1.2943 1.7418

5.90 0.0263 0.1338 0.2741 0.4215 0.7412 1.3019 1.7518

6.00 0.0264 0.1346 0.2757 0.4240 0.7456 1.3094 1.7617

Source: McBean & Rovers, 1998

CRA 19867 (5)



Page 1 of 1
TABLE A.6

VALUES OF H(0.95) FOR LAND'S METHOD

Standard deviation of Number of Samples
log-transformed data 3 5 7 10 12 15 21 31 51 101 301 601 1001

(S log)
0.10 2.750 2.035 1.886 1.802 1.775 1.749 1.722 1.701 1.684 1.670 1.659 1.656 1.654

0.20 3.295 2.198 1.992 1.881 1.843 1.809 1.771 1.742 1.718 1.697 1.680 1.674 1.671

0.30 4.109 2.402 2.125 1.977 1.927 1.882 1.833 1.793 1.761 1.733 1.709 ' 1.700 1.696

0.40 5.220 2.651 2.282 2.089 2.026 1.968 1.905 1.856 1.813 1.777 1.746 1.734 1.728

0.50 6.495 2.947 2.465 2.220 2.141 2.068 1.989 1.928 1.876 1.830 1.790 1.776 1.769

0.60 · 7.807 3.287 2.673 2.368 2.271 2.181 2.085 . 2.010 1.946 1.891 1.843 1.825 1.816

0.70 9.120 3.662 2.904 2.532 2.414 2.306 2.191 2.102 2.025 1.960 1.902 1.881 1.870

0.80. 10.43 4.062 3.155 2.710 2.570 2.443 2.307 2.202 2.112 2.035 1.968 1.944 1.931

0.90 11.74 4.478 3.420 2.902 2.738 2.589 2.432 2.310 2.206 2.117 2.040 2.012 1.997

1.00 . 13.05 4.905 3.695 3.103 2.915 2.744 2.564 2.423 2.306 2.205 2.117 2.085 2.068

1.25 1633 6.001 4.426 3.639 3.389 3.163 2.923 2.737 2.580 2.447 2.330 2.288 2.266

1.50 19.60 7.120 5.184 4.207 3.896 3.612 3.311 3.077 2.881 2.713 2.566 2.514 2.486

1.75 22.87 8.250 5.960 4.795 4.422 4.081 3.719 3.437 3.200 2.997 2.820 2.757 2.723

2.00 26.14 9.387 6.747 5.396 4.962 4.564 4.141 3.812 3.533 3.295 3.088 3.013 2.974

2.50 32.69 11.67 8.339 6.621 6.067 5.557 5.013 4.588 4.228 3.920 3.650 3.553 3.503

3.00 39.23 13.97 9.945 7.864 7.191 6.570 5.907 5.388 4.947 4.569 4.238 4.119 4.057

3.50 45.77 16.27 11.56 9.118 8.326 7.596 6.815 6.201 5.681 5.233 4.842 4.700 4.627

4.00 52.31 18.58 13.18 10.38 9.469 8.630 7.731 7.024 6.424 5.908 5.456 5.293 5.208

4.50 58.85 20.88 14.80 11.64 10.62 9.669 8.652 7.854 7.174 6.590 6.077 5.892 5.796

5.00 65.39 23.19 16.43 12.91 11.77 10.71 9.579 8.688 7.929 7.277 6.704 6.497 6.390

6.00 78.47 27.81 19.68 15.45 14.08 12.81 11.44 10.36 9.449 8.661 7.968 7.718 7.588

7.00 91.55 32.43 22.94 18.00 16.39 14.90 13.31 12.05 10.98 10.05 9.242 8.949 8.797

8.00 104.6 37.06 26.20 20.55 18.71 17.01 15.18 13.74 12.51 11.45 10.52 10.19 10.01

9.00 117.7 41.68 29.46 23.10 21.03 19.11 17.05 15.43 14.05 12.85 11.81 11.43 11.23

10.00 130.8 46.31. 32.73 25.66 23.35 21.22 18.93 17.13 15.59 14.26 13.10 12.67 12.45

Sources: Land (1975) and Gilbert (1987).
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TABLE A.7

VALUES OF gn FOR CHEBYSHEV'S METHOD

Variance + 2 of Number of Samples

log-transformed data 2 5 8 10 13 15 20 25 30 50 70 90 100 150 200 500 00

(S/42 + 2)
1.025 1.041 1.045 1.046 1.047 1.048 1.049 1.049 1.049 1.050 1.050 1.051 1.051 1.051 1.051 1.051 1.051
1.050 1.082 1.091 1.093 1.096 1.097 1.099 1.100 1.101 1.103 1.103 1.104 1.104 1.104 1.105 1.105 1.105
1.076 1.125 1.138 1.143 1.147 1.149 1.152 1.154 1.155 1.158 1.159 1.160 1.160 1.161 1.161 1.161 1.162
1.102 1.169 1.187 1.194 1.200 1.203 1.207 1.210 1.212 1.216 1.217 1.218 1.218 1.219 1.220 1.221 1.221
1.128 1.214 1.238 1.247 1.255 1.259 1.265 1.268 1.271 1.276 1.278 1.280 1.280 1.281 1.282 1.283 1.284

0.30 1.154 1.260 1.291 1.302 1.312 1.317 1.325 1.330 1.333 1.340 1.342 1.344 1.345 1.346 1.347 1.349 1.350
0.35 1.180 1.307 1.345 1.359 1.372 1.378 1.387 1.393 1.398 1.406 1.410 1.412 1.412 1.415 1.416 1.418 1.419
0.40 1.207 1.356 1.401 1.418 1.433 1.441 1.453 1.460 1.465 1.476 1.480 1.483 1.484 1.486 1.488 1.490 1.492
0.45 1.234 1.406 1.459 1.479 1.498 1.506 1.521 1.530 1.536 1.548 1.554 1.557 1.558 1.562 1.563 1.566 1.568
0.50 1.261 1.457 1.519 1.542 1.564 1.574 1.592 1.602 1.610 1.625 1.631 1.635 1.637 1.641 1.643 1.646 1.649

0.55 1.288 1.509 1.581 1.608 1.633 1.645 1.666 1.678 1.687 1.705 1.713 1.717 1.719 1.724 1.726 1.730 1.733
0.60 1.315 1.563 1.645 1.675 1.705 1.719 1.743 1.757 1.768 1.789 1.798 1.803 1.805 1.811 1.813 1.819 1.822
0.65 1.343 1.618 1.711 1.746 1.780 1.796 1.823 1.840 1,852 1.876 1.887 1.893 1.895 1.902 1.905 1.911 1.916
0.70 1.371 1.675 1.779 1.818 1.857 1.876 1.907 1.926 1.940 1.968 1.981 1.988 1.990 1.998 2.002 2.009 2.014
0.75 1.399 1.733 1.849 1.894 1.938 1.959 1.994 2.016 2.032 2.064 2.079 2.087 2.090 2.099 2.103 2.111 2.117

0.80 1.427 1.792 1.922 1.971 2.021 2.045 2.085 2.110 2.128 2.165 2.182 2.191 2.194 2.205 2.210 2.219 2.226
0.85 1.456 1.853 1.996 2.052 2.108 2.134 2.179 2.208 2.228 2.270 2.289 2.300 2.304 2.316 2.322 2.332 2.340
0.90 1.485 1.915 2.074 2.135 2.197 2.227 2.278 2.310 2.333 2.381 2.402 2.415 2.419 2.432 2.439 2.451 2.460
0.95 1.514 1.979 2.153 2.221 2.291 2.323 2.380 2.417 2.442 2.496 2.521 2.535 2.539 2.555 2.562 2.576 2.586
1.00 1.543 2.044 2.235 2.310 2.387 2.424 2.487 2.528 2.557 2.617 2.645 2.660 2.666 2.683 2.692 2.707 2.718

1.05 1.573 2.111 2.320 2.403 2.487 2.528 2.598 2.644 2.676 2.744 2.774 2.792 2.798 2.818 2.827 2.845 2.858
1.10 1.602 2.180 2.407 2.498 2.591 2.636 2.714 2.765 2.800 2.876 2.911 2.930 2.938 2.959 2.970 2.990 3.004
1.15 1.632 2.250 2.497 2.596 2.699 2.748 2.834 2.891 2.930 3.014 3.053 3.075 3.083 3.108 3.120 3.143 3.158
1.20 1.662 2.321 2.589 2.698 2.810 2.864 2.960 3.022 3.066 3.159 3.203 3.227 3.236 3.263 3.277 3.303 3.320

1.25 1.693 2.395 2.685 2.803 2.926 2.985 3.090 3.159 3.207 3.311 3.359 3.387 3.397 3.427 3.442 3.471 3.490

1.30 1.724 2.470 2.783 2.911 3.045 3.111 3.226 3.301 3.354 3.470 3.523 3.554 3.565 3.599 3.616 3.648 3.669
1.35 1.754 2.547 2.884 3.023 3.169 3.241 3.367 3.450 3.508 3.636 3.695 '3.729 3.741 3.779 3.798 3.833 3.857

1.40 1.786 2.626 2.988 3.139 3.298 3.376 3.513 3.604 3.669 3.809 3.875 3.912 3.926 3.968 3.989 4.028 4.055
1.45 1.817 2.706 3.096 3.259 3.431 3.515 3.666 3.766 3.836 3.991 4.063 4.105 4.120 4.166 4.190 4.233 4.263
1.50 1.849 2.788 3.206 3.382 3.569 3.661 3.825 3.933 4.011 4.181 4.260 4.307 4.323 4.374 4.400 4.448 4.482

1.55 1.880 2.873 3.320 3.510 3.711 3.811 3.990 4.108 4.193 4.379 4.467 4.518 4.536 4.592 4.621 4.675 4.711

1.60 1.913 2.959 3.437 3.642 3.859 3.967 4.161 4.291 4.383 4.587 4.683 4.739 4.759 4.821 4.853 4.912 4.953
1.65 1.945 3.047 3.558 3.777 4.012 4.129 4.339 4.480 4.581 4.804 4.910 4.971 4.993 5.062 5.097 5.162 5.207
1.70 1.977 3.137 3.682 3.918 4.171 4.297 4.525 4.678 4.788 5.031 5.147 5.215 5.239 5.314 5.353 5.424 5.474
1.75 2.010 3.229 3.810 4.062 4.334 4.471 4.717 4.883 5.003 5.269 5.395 5.469 5.496 5.578 5.621 5.700 5.755

1.80 2.043 3.323 3.942 4.212 4.504 4.651 4.917 5.097 5.227 5.517 5.655 5.736 5.766 5.856 5.903 5.990 6.050
1.85 2.077 3.420 4.077 4.366 4.680 4.838 5.125 5.320 5.461 5.776 5.927 6.016 6.048 6.147 6.198 6.294 6.360

1.90 2.110 3.518 4.216 4.525 4.861 5.031 5.341 5.552 5.705 6.048 6.212 6.309 6.344 6.453 6.509 6.613 6.686
1.95 2.144 3.619 4.359 4.688 5.049 5.232 5.566 5.794 5.959 6.331 6.511 6.617 6.655 6.773 6.834 6.949 7.029

2.00 2.178 3.721 4.506 4.858 5.243 5.439 5.799 6.045 6.224 6.628 6.823 6.938 6.980 7.109 7.176 7.302 7.389

Source: After Gilbert (1987).
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TABLE B.1.1.Cr Page 1 of 2

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG

CENTRAL TENDENCY

OPERABLE UNrr 3

VANADIUM CORPORAMON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Slag

Exposum Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposi,re Chimicni Medium Mrdium Rowte Route EPC Intake Intake Reference Reference Refere.ce Reference Haxord

Ro,it, .f Pot",tint EPC EPC EPC EPC Selected (Non-Conce,) (Non-Cancer) Dose Dose Units Concent,ntion Concentration Quotient

Concern . Vatle lIMItS Value Units for Hatord lIMitS LIMItS

CO/rultion (1)

Ingestion Aluminum 1.87£+04 mg/kg 1.87E+04 mg/kg M 5.85E-04 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 5.85E-04

Antimony 2.32£+01 ing/kg 2.32£+01 mg/kg M 7.26E-07 mg/kg-day 4.00£-04 mg/kg-day N/A N/A 1.82E-03

Arsenic 6.432+00 mg/kg 6.43E+·00 mg/kg M ' 2.011-07 mg/kg-€lay 3.00E-04 mg/kg-day N/A N/A 6.71 E-04

Barium 1.66E+02 Ing/kg 1.66E+02 mg/kg M .· 5.19£-06 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 7.42E-05

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M 1.83£-08 mg/kg-day 2.00E 03 mg/kg€lay N/A N/A 9.16E-06

Cadmium 3.35£+00 ing/kg 3.35E+00 mg/kg M 1.05E-07 mg/kgday 5.002+04 mg/kg-clay N/A N/A 2.101-04

Chromium Total 1.DIE+03 ing/kg 1.246+03 mg/kg M 3.892-05 mg/kg-day 1.502+00 mg/kg-day N/A N/A 2.59E-05

Chromium VI (Hexavalent) 6.80E+00 .g/kg 6.80E+00 mg/kg M 2.13E-07 mg/kg-day 3.OOE-03 mg/kg-day N/A N/A 7.10505

Cobalt 2.24E+01 mg/kg 2.24E+01 mg/kg M 7.01 E-07 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 3.51E-05

Copper 1.65£+02 ing/kg 1.65E+02 mg/kg M 5.17E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.29E-04

Iron 1.92£+04 ing/kg 1.92£+04 mg/kg M 6.00E-04 mg/kg-day 3.00E-01 mg/kg€lay N/A N/A 2.00603

Lead 7.238+01 ing/kg 7.DE+01 mg/kg M 2.26E-06 mg/kg-day - mg/kg-day N/A N/A NC

Ma,ganese 1.76E+03 mg/kg 1.762+03 mg/kg M 5.52£45 mg/kg€lay 4.678·02 mg/kg·day N/A N/A 1.18£43

Mercury 3.ODE-01 ing/kg 3.0OE-01 mg/kg M 9.39E-09 mg/kg-day 3.DOE-04 mg/kg<lay N/A N/A 3.138-05

Nickel 2.54£+02 mg/kg 2.54E+02 mg/kg M 7.95E46 mg/kg-day 2.00E-02 mg/kgday N/A N/A 3.97E-04

Selenium 4.878+00 ing/kg 4.872+00 mg/kg · M 1.52£-07 mg/kg<lay 5.00E-03 mg/kg-€lay N/A ' N/A 3.05E-05

Thalliuin 2.62E+00 mg/kg 2.62E+00 mg/kg M 8.20E-08 mg/kg·€lay 7.008-05 mg/kg-€lay N/A N/A 1.17£-03

Vanadium 5.22E+01 ing/kg 5.22£+01 mg/kg M 1.63£-06 mg/kg-(lay 1.OOE-03 mg/kg-day N/A N/A 1.63E-03

Zinc 1.746+02 mg/kg 1.74E+02 mg/kg M 546E-06 mg/kg-<lay 3.00E1 mg/kg-day N/A N/A 1.82E-05

(Total) 1.01 E-02

Dennal Aluminum 1.87E+04 mg/kg 1.87£+04 mg/kg M 3.86E-06 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 3.86E-06

Antimony 2.32 E+01 mg/kg 2.322+01 mg/kg M 4.79E-09 ms/kg-day 6.00E-05 mg/kg-day N/A N/A 7.99E-05

Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 3.99E-09 mg/kg-day 3.002-04 mg/kg-day N/A N/A 1.33 E-05

Barium 166E+02 ng/g 1.66E-01 mg/kg M 3.43E-11 mg/kg-day 4.90E·03 mg/kg-day N/A N/A 6.99£49

Beryllium 5.85£-01 mg/kg 5.85E-01 mg/kg M 1.21 E-10 mg/'g-day 1.40E-05 mg/kg-day N/A N/A 8.ME-06

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 6.928-11 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.77£-06

Chromium Total 1.24E+03 ing/kg 1.24 E+03 mg/kg M 257E-07 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 1.32E-05

Chromium VI (Hexavalent) 6.BOE+00. mg/kg 6.80E+00 mg/kg M 1.41E-09 mg/kg-day 7.50E-05 mg/kgday N/A N/A 1.87£·05

Cobalt 2.24£+01 mg/kg 2.24E+01 mg/kg M 4.63E-09 mg/kg·€lay 2.00£-02 m./4-day N/A N/A 2.31 E-07

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 3.41 E-08 mg/kg-day 4.002-02 mg/kg-day N/A N/A 8.52E-07

Iron 1.92E+·04 mg/kg 1.92£+04 mg/kg M 3.96E-06 mg/kg-day 3.00E1 mg/kg-day N/A N/A 132E-05

Lead 7.23E+01 Ing/kg 7.23E+01 mg/kg M 1.49E-08 mg/kg-,lay - mg/kg-clay N/A N/A - NC

Manganese 1.76£+03 mg/kg 1.76£+03 mg/kg M 3.64E-07 mg/45-day 1.87£-03 ms/18-day N/A N/A 1.95E-04

Merrury 3.OOE-01 ing/kg 3.00E-01 mg/kg M 6.203-11 mg/kg-€lay 3.00E-04 Ing/kg-day N/A N/A 2.07E-07

Nickel 2.54E+02 ing/kg 2.54E+02 mg/kg M 5.24E-08 mg/kg-€lay 8.00E-04 mg/kg·clay N/A N/A 6-56E-05

Selenium 4.87E+00 ins/kg 4.87E+00 mg/kg M 1.01 E-09 mg/kg-day 5.00£43 mg/kg-day N/A N/A 2.01 E-07

Thallium 2.62E+00 mg/kg 2.62E+00 mg/kg M 5.4!E-10 mg/kg·day 7.00E-05 mg/kg-day N/A N/A 7.73E-06

Vanadium 5.22E+01 ing/kg 5.22£+01 mg/41 M 1.08E-08 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 4.15E-04

Zinc 1.74E+02 mg/kg 1.74£+02 mg/kg M 3.602-08 mg/kg-day 3.OOE-01 mg/kg€lay N/A N/A 1.ZOE-07

crotat)
8.38£-04
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TABLE B.1.1.(Jr Page 2 of 2

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAC
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Slag
Exposure Medium: Surface Soil

Exposure Point: tngestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Expost,re Chimirn/ Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reffience Hazard
Roi, tr of Potential EPC EPC EPC EPC Se/ected (Non-Cancer) (Non-Cance.) Dose Dose Un,fl Conrentrotion Concenfration Quotient

Concer,1 Value liMits Vallie Units for Hataid lIMits Units

Calculation (1)

Inhalation Aluminum 1.87E+04 mg/kg 1.87E+04 Ing/kg M 2.85E-03 Ing/4-day 1.OOE-03 mg/kg-day N/A N/A 2.85 E-05

Antimony 2.32 E+01 mg/kg 2.32E+01 mg/kg M 355 E·11 mg/kg-day - mg/kg-day N/A N/A NC
Arsenic 6.43E+00 mg/kg 6.43£+00 mg/kg M 9.83E·12 mg/kg-day - mg/kg<Lay N/A N/A NC
Barium 166E+02 mg/kg 1.66E+02 mg/kg M 2.53E-10 mg/kg-day 1.40504 mg/kg€lay N/A N/A 1.81 E-06

Beryllium 5.85E-01 mg/kg 5.85£01 mg/kg M 8.94E-13 mg/kg-day 5.70£-06 mg/kg-day N/A N/A 1.572-07
Cadmium 3.35E+00 ing/kg 3.35E+00 mg/kg M 5.12E-12 mg/kg-{lay 5.70E-05 mg/kg-day N/A N/A 8.98E-08
Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 1.908-09 mg/kg-day - mg/kg-day N/A N/A NC

Chromium VI (Hexavalent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 1.04 E-11 mg/kg-{lay 2.80£-05 mg/kg-<lay N/A N/A 3.71 E-07

Cobalt 2.24£+01 Ing/kg 2.24E+01 mg/kg M 3.42E-11 mg/kg-day 5.70E-06 Ing/kg-day N/A N/A 6.01E-06

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 2.522-10 mg/kg·day - mg/kg·day N/A N/A NC
Iron 1.92 E+04 mg/kg 1.92E+04 mg/kg M 2.932-08 mg/kg-day - mg/kgday N/A N/A NC
Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M 1.11£-10 mg/kg-day - mg/kg-{lay N/A N/A NC

Manganese 1.766+03 ing/kg 1.76£•03 mg/kg M 2.698·09 mg/kg€lay 1.436-05 mg/k*-clay N/A N/A 1.88&-04

Mercu ry 3.00E-01 ing/kg 3.OOE-01 mg/kg M 4.592-13 mg/kg<lay 8.60E-05 mg/kg·day N/A N/A 5.33£·09

Nickel 2.54£+02 mg/kg 2.54E+02 mg/kg M 3.888-10 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 4.87E+00 mg/kg 4.87£+00 mg/kg M 7.44E-12 mg/kg-day - mg/kg-day N/A N/A NC

Thallium 2.62E+00 mg/kg 2.62E+00 mg/kg M 4.012-12 mg/kg-day - mg/kg-day N/A N/A NC

Vanadium 5.22E+01 mg/kg 5.22E+01 ing/kg M 7.98511 mg/kg-day - mg/Ig·day N/A N/A NC

Zinc 1.74E+02 mg/kg 1.74E+02 mg/kg . M 2.67E-10 mg/kg-day mg/kg-day N/A N/A NC

(Total) 2.25E-04
--

Total Hazard Index Across All Exposure Routes/Pathways  1.1£-02
Notes:

- =Not Available

N/A = Not Applicable
NC = Not Calculated

(1 ) Medium-Specific (M) EPC selected for hazard calculation.
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CALCULAMON OF NON<ANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

'age 1 of 2
TABLE B.1.1.RME

Scenario Timeframe: Current

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Denial, and Inhalation

Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposi,re Chemical Medium Medium Route Route EPC btake Intake Ref"""e Reference Ref""tee Reference Ha•id

Roi,te of Potentint . EPC EPC EPC EPC Selected (Non-Cancer) Flon-Cancer) Dose Dose Units Concentration Concentration Q.otient

toncirn Value lIMIt S Valle Units for Hazard Units Units

Calculation {1)

1ngestion Aluminum 3.69Et04 - mg/kg 3.69E+04 mg/kg M 2.31 E-03 ms/kg.lay 1.OOE+00 mg/kg-day N/A N/A 2.31 E-03

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 2.39E-06 mg/kg<Lay 4.00E-04 mg/kg-day N/A N/A 5.98 E-03

Arsenic 1.81 E+01 mg/kg 1.81 E+01 mg/kg M 1.132-06 mg/kg·(lay 3.00E-04 mg/kg-day N/A N/A 3.77£-03

Barium 3.77£+02 ing/kg 3.77£+02 mg/kg M 2.36E-05 Ing/kg-day 7.OOE-02 mg/kg-day N/A N/A 3.38E-04

Beryllium 1.21 E+00 mg/kg 1.21£+00 mg/kg M 7.578-08 mg/kg-€lay 2.00E-03 mg/kg-day N/A N/A 3.79E-05

Cadmium 2.62E+01 mg/kg 2.62£+01 mg/kg M 1.ME-06 mg/kg·clay 5.00E-Oil mg/kg-day N/A N/A 3.28£-03

Chromium Total 1.97£+03 mg/kg 1.97 E+03 mg/kg M 1.24 E-04 mg/kg·day 1.50 E+00 mg/kgday N/A N/A 8.24£-05

Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 mg/kg M 6.232-07 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 2.08E-04

Cobalt 9.151+01 mg/kg 9.15E+01 mg/kg M 5.73E-06 ms/4.lay 2.00E-02 mg/kg-day N/A N/A 2.86E-04

Copper 1.272+03 ing/kg 1.27E+03 mg/kg M 7.98E-05 mg/kg-day 4.008-02 mg/kg-day N/A N/A 2.OOE-03

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 1.35 E-03 mg/kgday 3.00E-01 mg/ks·day N/A N/A 4.51 E-03

Lead 3.09£+02 mg/kg 3.09£402 mg/kg M 1.93£-05 mg/kg-day - mg/kg-<day N/A N/A NC

Mangariese 5.39£+03 ing/kg 5.39E+03 mg/kg M 3.38E-04 mg/kg<lay 4.67E-02 mg/kgday N/A N/A 7.23E-03

Mercury · 2.49&+00 mg/kg 2.49E+00 mg/kg M 1-56£-07 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 5.19£-04

Nicket 1.04E+03 mg/kg 1.04£+03 mg/kg M ' 6.498-05 mg/kg-day 2.00E-02 mg/kg.day N/A N/A 3.24E-03

Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 4.14E-07 mg/kg·day 5.00E-03 mg/kg-{lay N/A N/A 8.28E-05

Thallium 3.89£+00 mg/kg 3.89E+00 mg/kg M 2.43£-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 3.48£-03

Vanadium 6.60E+·01 mg/kg 6.60£+01 mg/kg M 4.132-06 mg/kg-day 1.OOE-03 mg/kg-day N/A N/A 4.13E-03

Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 2.61505 mg/kg-day 3.OOE-01 mg/kg-€lay N/A N/A 8.702-05

(Total)
4.16502

Dennal Aluminum 3.69E+04 mg/kg 3.69E+04 mg/kg M 1.53£-04 mg/kg-{lay 1.00E+00 mg/keday N/A N/A 1.53£-04

Antimony · 3.82E+01 mg/kg 3.82£+01 mg/kg M 1.58£-07 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 2.63E-03

Arsenic 1.812+01 ing/kg 1.81 Dot mg/kg M 2.24E-07 mg/kg-day 3.OOE·04 mg/kg-day N/A N/A 7.476-04

Barium 3.772+02 ng/g 3.77<-01 mg/kg M 1.56£-09 mg/kg·€lay 4.90E-03 mg/kg-day N/A N/A 3.18E-07

Beryllium 1.21 E+00 mg/kg 1.21£+00 mg/kg M 5.00E-09 mg/kg-€lay 1.40E-05 mg/kg-day N/A N/A 3.57£-04

Cadmium 2.622+01 mg/kg 2.62£+01 mg/kg M 1.08£-08 mg/kg-day 2.50E-05 mg/kg·€lay N/A N/A 4.33E-04

Chromium Total 1.97E+03 ing/kg 1.97£+03 mg/kg M 8.152-06 mg/kgday 1.95E-02 mg/kg-day N/A N/A 4.18E-04

Chromium VI (Hexavalent) 9.95£+00 mg/kg 9.95E+00 mg/kg M 4.llE-08 mg/kg-day 7.50E·05 mg/kg-day N/A N/A 5.48£44

Cobalt 9.15£+01 mg/kg 9.152+01 mg/kg M 3.78 E-07 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.89£-05

Copper 1.27E+03 mg/kg 1 27 E+03 mg/kg M 5.27E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.32E-04

Iron. 2.16£+04 mg/kg 2.16E+04 mg/kg M 8.93E-05 mg/kg€lay 3.00E-01 mg/kglay N/A N/A 2.98E-04

Lead 3.09E+02 mg/kg 3.092+02 Ing/kg M 1.282-06 mg/kg-day - mg/kg·day . N/A N/A NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M - 2.23505 mg/kg-day 1.871-03 mg/kg-day N/A N/A 1.191-02

Mercury 249£+00 mg/kg 2.49E+00 mg/kg M 1.03E-08 mg/kg-day 3.00!-04 mg/kg-day N/A N/A 3.42E-05

Nickel 1.04E+03 mg/kg 1.04E+03 mg/kg · M 4.28£-06 mg/kg-day 8.0OE-04 mg/kg-day N/A N/A 5.35E-03

Selenium 6.61 E+00 ing/kg 6.6IE+00 mg/kg M 2.732-08 mg/kg-day 5.00&·03 - mg/kg-day N/A N/A 5.47E-06

Thallium 3.89E+00 ing/kg 3.89E+00 mg/kg M 1.61 E-08 mg/kg-<lay 7.00E-05 mg/k*<lay N/A N/A 2.30E-04

Vanadium 6.60E+01 mg/kg 660E+01 mg/kg M 2.73£-07 mg/kgday 2.60E-05 mg/kg-day N/A N/A 1.05E-02

Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 1.72E-06 mg/kg-€lay 3.OOE-01 mg/kg-day .N/A N/A 224&4§

(Total)
3.38E-02

.
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CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemirn/ Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Routf of Potential EPC EPC EPC EPC Selected Mon-Cancer) (Non-Conce) Dose Dose Units Concentiation Concentration Quofient

Concern value Units Valle Units fo, Hoiard Units Units

Calculation (1)

1.halation Aluminum 3.69E+04 mg/kg 3.698+04 mg/kg M 1.BE-07 mg/kg-{lay 1.001-03 mg/kg-day N/A N/A 1.13504

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 1.17E-10 mg/kg-day - mg/kg-day N/A N/A NC
Arsenic 1.81 E+01 mg/kg 1.81£+01 mg/kg M 5.52E-11 mg/kg-day - mg/kg-day N/A N/A NC
Barium 3.778+02 mg/kg 3.77E+02 mg/kg M 1.15E-09 mg/kg.day 1.40E+Oil mg/kg·day N/A N/A 8.24E·06

Beryllium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 3.70E·12 mg/kg-{lay 5.70E-06 mg/4-day N/A N/A 6.493-07
Cadmium 2.62£+01 mg/kg 2.626+01 mg/kg M 8.00611 mg/kg-{lay 5.70£45 mg/kg-clay N/A N/A 1.402-06
Chromium Total 1.976+03 mg/kg 1.97 E+03 , mg/kg M 6.03E-09 mg/kg-day - mg/kg-day N/A N/A NC
Chromium Vt (Hexavalent) 9.95E+00 mg/kg 9.95£+00 mg/kg M 3.04E-11 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 1.09E-06
Cobalt 9. t 5E+01 mg/kg 9.15E+01 mg/kg M 2.80E-10 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 4.91 E-05

Copper 1.27£+03 ing/kg 1.272+03 mg/kg M 3.90E-09 mg/kg-€lay - mg/kg-day N/A N/A NC
Iron 2.16E+04 ing/kg 2.16E+04 mg/kg M 6.618-08 mg/kg-€lay - mg/kg-day N/A N/A NC
Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 9.44E-10 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 5.39£+03 - mg/kg 5.39E+03 mg/kg 1.65E-08 mg/kg-clay 1.43 E-05 mg/kg-<lay N/A N/A 1.15£-03

Mercury 2.49E+00 ing/kg 2.49E+00 mg/kg 7.602-12 mg/ks-day 8.602-05 mg/kg-<lay N/A N/A 8.84£-08
Nickel 1.04 E+03 mg/kg 1.04E+03 mg/kg 3.17E-09 mg/kg-€lay - mg/kg-day N/A N/A NC
Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg 2.02E-11 mg/kg-day - mg/kg-<lay N/A N/A NC

Thallium 3.89E+00 mg/kg 3.89E+00 mg/kg 1.19E-11 mg/kg-day - ms/kg-day N/A N/A NC
Vanadium 6602•01 mg/kg 6.60E+01 mg/kg 2.02£-10 mg/kg-lay - mg/kg-day N/A N/A NC
Zinc 4.17E+02 mg/kg 4.172+02 mg/kg 1.27E-09 mg/kg-<lay - mg/kg-day N/A N/A h!£

= Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.

CRA 198670
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(Total)
1.33E-03

Total Hazard Index Across All Exposure Routes/Pathways 7.7E-02
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TABLE B.1.2.CT

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURETO SURFACE SOIL

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Mrdium Midium Route Route EPC Intake Intake Reference Reference Re/trence Reference Hazard

Routi of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concintration Concentration Quitint

Concirn Voluf Units Valur Units for Hazard Units Units

Colculotion fl)

Ingestion Antimony 1.06E+01 mg/kg 1.06E+01 mg/kg M 3.32E-07 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 8.30E-04

Arsenic · 6.27£+00 mg/kg 6.27E+00 mg/kg M 1.96EE-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A · 6.54E-04

Bariun1 1.65E+02 mg/kg 1.65£+02 mg/kg M 5.17£-06 mg/kg-day 7.00E-02 mg/kg-day N/A . N/A 7.38E-05

Beryllium 6.07£41 mg/kg 6.07E-01 rug/kg M 1.90E-08 mg/kg-day 2.OOE-03 mg/kg-day N/A N/A 9.50E-06

Cadmium 9.43£-01 mg/kg 9.43E-01 mg/kg M 2.95E-08 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 5.91 E-05

Chromium Total 2.90E+02 mg/kg 2.90E+02 mg/kg M 9.07E-06 mg/kg-day 1.50E+00 mg/kg-day N/A N/A · 6.05E-06

Cobalt 2.43E+01 mg/kg 2.43E+01 mg/kg M 7.61 E·07 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 3.80E-05

Copper , 3.loE+01 . mg/kg 3.10E+01 mg/kg M 9.69E-07 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.42E-05

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 6.OOE-04 mg/kg-day 3.008-01 mg/kg-day N/A N/A 2.001-03

Maliganese 1.45E+03 mg/kg 1.45E+03 mg/kg M · 4.54£45 mg/kg-day ' 4.67E-02 mg/kg-day N/A N/A 9.73E-04

r:Zlry
4.20E-01 mg/kg 4.20£-01 mg/kg M 1.32E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.38E-05

2.46£+01 mg/kg 2.46E+01 nig/kg M 7.72E-07 mg/kg-day 2.00E-02 mg/kg.day N/A N/A 3.86E-05

Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 8.64E-08 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A IDE-05

Thallium 1.54E+00 mg/kg 1.54£+00 mg/kg M 4.82E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 6.89£-04

Zinc 1.55E+02 Ing/kg 1.55E+02 mg/kg M 4.85£46 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 1.62E-05

(Total) · 5.472-03

Dermal Antimony , 1.06E+01 mg/kg 1.06£+01 mg/kg M 2.192-09 mg/kg-day 6.00E-05 mg/kg-{lay N/A N/A 3.65E-05

Arsenic · 6.27E+00 mg/kg 6.27E+00 mg/kg M 3.89E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.30E-05

Barium 1.65E+02 ng/g 1.65£·01 mg/kg M 3.41 E-1 1 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 6.96E-09

Beryllium 6.07E-01 mg/kg 6.07E·01 nig/kg M 1.25E-10 mg/kg-day ' 1.40E-05 mg/kg-day N/A · N/A 8.96E-06

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M 1.95E-11 mg/kg-day - 2.50E45 mg/kg-day N/A N/A 7.79E-07

Chromium Total 2.90E+02 mg/kg 2.90E+02 mg/kg M 5.99E-08 mg/kg-day 1.95502 mg/kg-day N/A . N/A 3.07E-06

Cobalt 2.43E+01 mg/kg 2.43E+01 mg/kg M 5.02E-09 mg/kg-day 2.00E-02 mg/kg·day N/A N/A 2.ME-07

Copper 3.105+01 mg/kg 3.10E+01 mg/kg M 6.40E-09 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.60507

I ron · 1.92£+04 mg/kg 1.92£+04 mg/kg M 3.96£46 mg/kg-day 3.00£-01 mg/kg-day N/A N/A 1.32£-05

Mang,uese 1.45E+03 mg/kg 1.45E+03 mg/kg M 3.00E-07 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 1.6OE-04

Mercury 4.20E·01 mg/kg 4.20E-01 mg/kg M 8.68E-11 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 2.89E-07

Nickel 2.463+01 mg/kg 2.46£+01 mg/kg M 5.09E·09 mg/kg-day 8.00£44 mg/kg-day N/A N/A 6.37E-06

Selenium · 2.76£+00 mg/kg 2.76E+00 mg/kg M 5.70E-10 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.14E-07

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 3.18E-10 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 4.55E-06

Zinc 1.55E+02 mg/kg ·1.55E+02 mg/kg M 3.20E-08 mg/kg-day 3.00E-01 mg/kg-clay N/A N/A 1.07E-07

(Total) 2.48£-04

CRA 19867 (5)



Page 2 of 2
TABLE B.1.2.CT

CALCULATION OF NON*CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL

CENTRALTENDENCY

OPERABLE UNrr 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Ingestion, Dermal. and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

--

Exposure Chimical Midium Medium Rout, Rout, EPC Intake Intake Reference Refe•ence Reference Reference Hazard

Routr of Potmtial EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cance,) Dosi Dose Units Concentration Concentration Quotient
Concern Vaur Units Vallf Units for Hazard · Units Units

Calculation m

inhalation Antimony 1.06£+01 mg/kg 1.06E+01 mg/kg M 1.62E. 11 mg/kg-day - mg/kg-day N/A N/A NC
Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 9.59E-12 mg/kg-day - mg/kg-day N/A N/A NC

Barium 1.65E+02 mg/kg 1.65E+02 mg/kg M 2.52E-10 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 1.80E-06

Beryllium 6.07E-01 mg/kg 6.078-01 mg/kg M · 9.28E-13 mg/kg-day 5.70£-06 mg/kg-day N/A N/A 1.63E-07

Cadmium . 9.431-01 mg/kg 9.43 E-01 mg/kg M 1.44E-12 mg/kg-day 5.702-05 mg/kg-day N/A N/A 2.53E-08

Chromium Total 2.90E+02 mg/kg 2.902+02 mg/kg M 4.43E-10 mg/kg-day - mg/kg-day N/A N/A NC

Cobalt 2.43E+01 mg/kg 2.43E+01 mg/kg M 3.71E-11 mg/kg-day 5.70E-06 mg/kg·day N/A N/A 6.52£-06

Copper 3.10E+01 nig/kg 3.10E+01 nig/kg M 4.73E-11 mg/kg-day - Ing/kg-day N/A N/A NC

Iroll 1.92E+04 mg/kg 1.92E+04 mg/kg M 2.93E-08 mg/kg-day - mg/kg-day N/A N/A NC

Manginese 1.45E+03 mg/kg 1.45EE+03 mg/kg M 2.22E-09 mg/kg-day 1.43£-05 mg/kg-day N/A N/A 1.558-04

Mercury 4.20E-01 mg/kg 4.20E-01 mg/kg M 6.42£-13 mg/kg-day 8.60E-05 mg/kg-day N/A N/A 7.47E-09

Nickel 2.46E+01 mg/kg 2.46E+01 mg/kg M 3.77E-11 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 2.762+00 mg/kj 2.76E+00 mg/kg M 4.22E-12 mg/kg-day - mg/kg-{lay N/A N/A NC

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 2.35E-12 mg/kg-day - mg/kg-day N/A N/A NC

Zi,C 1.55E+02 Ing/kg 1.55E+02 Ing/kg 2.37E-10 mg/kg-day - mg/kg-day N/A N/A NE

Notes:

= Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Speci fic (M) El'C selected for hazard calculation.

CRA 1986

M

(Total) 1.64504

Total Hazard Index Across All Exposure Routes/Pathways 5.9E-03
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TABLE B.1.2.RME

CALCULAnON OF NON-CANCER HAZARDS FOR CURRENT MAiNTENANCE WORKER EXPOSURE TO SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Midium Medium Routi Route EPC Int.ki Intake Reference Reference Reference Reference Hazard
Route of potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration QuotieIt

Concern Valuf Units Value Units for Hazard Units Units

Calculation m

Ingestion Antiniony . 1.54E+01 mg/kg 1.54E+01 mg/kg M 9.67E-07 mg/kg-day 4.002-04 mg/kg-€lay N/A · N/A . 2.42E-03
Arsenic 7.9OE+00 mg/kg 7.9OE+00 mg/kg M 4.955-07 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 1.65E-03
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 3.38£-05 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 4.83E-04

Beryllium 8.12E-01 mg/kg 8.12E-01 mg/kg M 5.08E-08 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 2.54E-05

Cadmium 1.29E+·00 mg/kg 1.29E+·00 mg/kg M 8.05E-08 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 1.61 E-04

Chromium Total 4.66£+02 mg/kg 4.66E+02 mg/kg M 2.92£-05 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 1.95£·05

Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 1.10!E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 5.48504

Copper 3.86E+01 mg/kg 3.86E·•01 mg/kg M 2.428-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 6.04E-05

I ron 2.16E+04 mg/kg 2.16 E+04 mg/kg M 1.36£-03 mg/kg-day 3.00£-01 mg/kg-day N/A N/A 4.52£-03

Maitgaliese 8.82E+03 mg/kg 8.82E+03 Ing/kg M 5.52E-04 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.18E-02

Mercury 4.86E+00 mg/kg 4.86E+00 mg/kg M 3.04E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.01 E-03

Nickel 2.78E+01 mg/kg 2.78E+01 mg/kg M 1.74E-06 mg/k*day 2.00E-02 mg/kg-day N/A · N/A 8.69E-05

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 2.41507 mg/kg-day 5.00£-03 mg/kg-day N/A N/A 4.82£-05

Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 1.431-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 2.04E-03

Zinc 2.03E+02 mg/kg 2.OBE+02 mg/kg M 1.27£45 mg/kg·{lay 3.00E-01 mg/kg-day N/A N/A 4.23E-05

(Total) 2.49£-02

Dermal Antimony 1.54E+01 mg/kg 1.54 E+01 mg/kg M 6.38E-08 mg/kg-day 6.002-05 mg/kg-day N/A N/A 1.06£-03

Arsenic 7.90E+00 mg/kg 7.9OE+00 mg/kg M 9.79E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.26E-04

Barium 5.40E+02 ng/g 5.40E-01 mg/kg M 2.23E-09 mg/kg-day 4.902-03 mg/kg-day N/A N/A 4.55 E-07

Beryllium 8.12 E-01 mg/kg . 8.12E-01 mg/kg M 3.36E-09 mg/kg-day 1.4OE-05. mg/kg-day N/A N/A 2.40E-04

Cadmium 1.29E+00 mg/kg 1.296+00 mg/kg M 5.31E-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.12E-05

Chromium Total 4.66£+02 mg/kg 4.66E+02 mg/kg M 1.93E-06 mg/kg-day 1.95E-02 mg/kg-clay N/A N/A 9.88E-05

Cobalt 1.75E+02 mg/kg 1.75£+02 mg/kg M 7.23E-07 mg/kg·€lay 2.00E-02 mg/kg-day N/A N/A 3.62E-05

Copper 3.86£+01 mg/kg 3.86E+01 mg/kg M 1.59E-07 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 3.99E-06

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 8.94E-05 ·mg/kg-day 3.00£-01 mg/kg-day N/A N/A 2.98E-04

Manganesi . 8.82E+03 mg/kg 8.82£+03 mg/kg M 3.642-05 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 1.95E-02

Mercury 4.86E+00 mg/kg 4.86E+00 mg/kg M 2.ONE-08 mg/kg-day 3.DOE·04 mg/kg-day N/A N/A 6.69E-05

Nickel 2.78E+01 mg/kg 2.78E+01 mg/kg M 1.15E-07 mg/kg·day 8.00E-04 mg/kg-day N/A N/A 1.43£-04

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 1.59£-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 3.18E-06

Thallium 2.28E+00 Ing/kg 2.28E+00 mg/kg M 9.43E-09 mg/kg<lay 7.00E-05 mg/kg·day N/A N/A 1.35£-04

Zinc 2.03E+02 mg/kg 2.03E+·02 nig/kg M 8.38E-07 mg/kg-day 3.00£-01 mg/kg-day N/A N/A 2.79E-06

(Total) 2.19E-02

CRA 19867 (5)
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TABLE B.1.2.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OFERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure, Chemical Medium Midium Route Route EPC Intake intlk, Refe-nce Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentrotion Quotient 1

Concern valu, liMits Vallf Units for Hazard liMits liMitS '

Colculation m

1nhalation Antimony 1.54£+01 mg/kg 1.542+01 rns/kg M 4.72E-11 mg/kg-day - mg/kg-day N/A N/A NC
-

Arsenic 7.90E+00 mg/kg 7.905+00 mg/kg M 2.41 E-11 mg/kg-day - mg/kg-day N/A N/A NC
Barium , 5.40E+02 mg/kg 5.40E+02 mg/kg M . 1.65E-09 mg/kg·clay 1.40E-04 mg/kg-(lay N/A N/A 1.18£-05
Beryllium 8.12E-01 mg/kg 8.12E-01 mg/kg M 2.48E-12 mg/kg-day 5.70506 mg/kg-day N/A N/A 4.352-07
Cadmium 1.29E+·00 mg/kg 1.29E+00 mg/kg M 3.93E-12 mg/kg-day 5.702-05 mg/kg-day N/A N/A 6.89E-08
Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 1.43E-09 mg/kg·,lay - mg/kg-day N/A N/A NC
Cobalt 1.75£+02 mg/kg 175E+02 mg/kg M 5.35E-10 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 9.39E-05
Copper 3.86E+01 mg/kg 3.86E+01 mg/kg 1.18E-10 mg/kg-day - mg/kg-day N/A N/A NC
Iron 2.16E+04 Ing/kg 2.16E+04 Ing/kg 6.62E-08 mg/kg-day - mg/kg-day N/A N/A NC
Maliganese 8.82E+03 mg/kg 8.82E+·03 mg/kg 2.70E-08 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 1.89[-03
Mercury 4.86E+00 nig/kg 4.86E+00 mg/kg 1.49E-11 mg/kg-day 8.60E-·05 mg/kg-day N/A N/A 1.733-07
Nickel 2.78E+01 Ing/kg 2.78£+01 mg/kg 8.49E-11 mg/kg-day - mg/kg-day N/A N/A NC
Selenium 3.85E+00 mg/kg 3.85E+00 Ing/kg 1.18E-11 mg/kg-day - mg/kg-day N/A N/A NC
Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg 6.97E-12 mg/kg-day - mg/kg-day N/A N/A NC
Zinc 2.03E+02 mg/kg 2.03E+·02 mg/kg 6.201-10 mg/kg-day - mg/kg-day N/A N/A tic

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
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(Total)
1.99E-03

Total Hazard Index Across All Exposure Routes/Pathways 4.9E-02
Notes:
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TABLE B.1.3.Cr

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORAMON OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dennal, and Inhalation
Receptor Population: Maintenance Worker

Receptor Age: Adult

Exposti. Chrmirnl Medium Meditim Route Route EPC Intake Intake Ref"",re Reference Reference Reference Hazard

Route of potentint EPC EPC EPC EPC Seluted (Non-Cale-) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value lIMits fo, Hazo.d lIMIts · Units 1

Calculation m

Ingestion Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 6.49E-04 mg/kg-{lay 1.008+00 mg/kg-day N/A N/A 6.49E-04

Antimony · 9.77E+01 mg/kg 9.VE+01 mg/kg M 3.06E-06 mg/kg-day 4.OOE-04 mg/kg-day N/A N/A 7.65E-03

Arsenic 4.60£+00 mg/kg 4.60E+00 mg/kg M 1.44507 mg/kg·day 3.00E-04 mg/kg-day N/A N/A 4.80504

Bar·ium 1.75£+02 mg/kg 1.75E+02 mg/kg M 5.48 E-06 mg/kg-day· 7.00E-02 mg/kg-{lay N/A N/A 7.836-05

Beryllium 4.368-01 mg/kg 4.36£-01 mg/kg M 1.36E-08 mg/kg-day 200E-03 mg/kg€lay N/A N/A 682E-06

Cadmium 8.90E+00 018/4 8.908+00 mg/kg M 2.79E-07 mg/keday 5.OOE-044 mg/kg<lay N/A N/A 5.57504

Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 1.2!E-04 mg/kg·<lay 1.50 E+00 mg/kg-day N/A N/A 8.06£45

Chromium VI (Hexavatent) , 1.40E+01 mg/kg 1.40E+01 mg/kg M 4.38E-07 mg/kg-day 3.OOE-03 mg/kg-day N/A N/A 1.46£44

Cobalt 202E+01 mg/kg 2.02E+01 mg/kg M 6.31 E-07 mg/kg€fay 2.0(E-02 mg/kg-day N/A N/A 3.16E-05

Copper 3.44E+02 mg/kg 3.44E+02 mg/kg M 1.08E-05 mg/kg-day 4.0OE-02 mg/kg-day N/A N/A 2.69E-04

Iron 1.93E+04 ing/kg 1.93E+04 mg/kg M 6.04E-04 mg/kg-€lay 3.00601 mg/kg-day N/A N/A 2.0l E-03

Lead 1.35£+02 mg/kg 1.35£+02 mg/kg M 4.23E-06 mg/kgday - mg/kg-day N/A N/A + NC

Manganese 2.68E+03 mg/kg 2.68£+03 . mg/kg M 8.40E-05 mg/kg-<lay 4.67E-02 mg/kg-day N/A N/A 1.80E-03

Mercury 7.20E-02 mg/kg 7.20E-02 mg/kg M 2.25E-09 mg/kg<lay 3.002-04 ms/kg-day N/A · N/A 7.51 E-06

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg M 4.41 E-05 mg/kg-day 2.OOE-02 mg/kg-day N/A N/A 2.20E-03

Selenium 1.29E+01 mg/kg 1.29 E+01 mg/kg M 4.046-07 mg/kg-day 5.KE-03 mg/kg-day N/A N/A 8.07E-05

Thallium 5.88 E +00 mg/kg 5.88E+00 mg/kg M 1.84£-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 2.63E-03

Vanadium 1.0OE+·02 mg/kg 1002+02 mg/kg M 3.14E-06 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 3.14E-03

Zinc 2.24£+02 mg/kg 2.24E+02 mg/kg M 7.01 E-06 mg/kg-day 3.00E-01 mg/kg-(lay N/A N/A 2.ME-05

Notal) . 2.19E-02

Dennal Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 4.28E-06 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 4.28 E-06

Antimony 9.778+01 mg/kg 9.77E+01 mg/kg M 2.02E-08 mg/kg-day 6.00605 mg/kg-day N/A ' N/A 3.37E-04

Arsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M 285£-09 mg/kg-€lay 3.002-04 mg/kg-day N/A N/A 9.51 E-06

Barium 1.75£+02 ng/g 1.75 E-01 mg/kg M 3.62E-11 mg/kg-day 4.90E-03 mg/kgday N/A N/A 7.38£49

Beryllium 4.36E-01 mg/kg 4.36E-01 mg/kg M 9.01 E-11 mg/kg-day 1.408-05 mg/kg-{lay N/A N/A 6.43E-06

Cadmium 8.90E+00 mg/kg 8.90E+00 mg/kg M 1.84E-10 mg/kg-day 2.50E-05 mg/kg-€lay N/A N/A 7.36E-06

Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 7.98E-07 mg/kg-(lay 195E-02 mg/kg-day N/A N/A 4.09E-05

Chromium VI (Hexavalent) 1.40E+01 ing/kg 1.40E+01 mg/kg M 2.89E-09 mg/kg-day 7.50E 05 mg/kg-(lay N/A N/A 3.86E-05

Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 4.17E-09 mg/kg-{lay 2.00602 mg/kg-day N/A ' N/A 2.OBE-07

Copper 3.44£+02 mglks 3.44E+02 mg/kg M 7.10E-08 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1782-06

Iron 1.93E+04 mg/kg 1.93E+04 mg/kg M 3.99E-06 mg/kg·day 3.00E-01 mg/kg-day N/A N/A .1.331-05

Lead 1.35E+02 mg/kg 1.35£+02 mg/kg M 2.79E-08 ./4-<lay - mg/kg-day N/A N/A NC

Mar+nese 2.68E+·03 mg/kg 2.68 E+03 mg/kg M 5.54E-07 mg/kg-day 1.876-03 mg/kg-€lay N/A N/A 2.96E-04

Mercury 7.20}-02 mg/kg 7.20E-02 mg/kg M 1.49E-11 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.96E-08

Nickel 1.41£+03 mg/kg 1.41 E+03 mg/kg M 2.91 E-07 mg/kg-day 8.00£-04 mg/kg-day N/A N/A 3.64£-04

Selenium 1.29E+01 mg/kg 1.29E+01 mg/kg M · 2.661-09 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 5.33E-07

Thallium 5.88E+00 ing/kg 5.88E+00 mg/kg M 1.221>09 mg/kg-day 7.00E-05 'mg/kg-day N/A N/A 1.74£-05

Vanadium 1.002+02 mg/kg 1.00E+02 mg/kg M 2.08E-08 mg/kg·{lay 2.60E-05 mg/kg-day N/A N/A 7.98£-04

Zinc 2.24£+02 mg/kg 2.24E+02 mg/kg M 4.63E-08 mg/kg-€lay 3.00E-Ot mg/kg<lay N/A N/A 1.54507

(Total) 1.941-03
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TABLE B.1.3.Cir

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

-

E=posuri Chemical Medium Medium Route Route EPC Inloke heake Rfference R,ference Reference Reference Hazard
Rotite of Potential EPC EPC EPC EPC Selected (Non-Cance) (Non-Cancer) Dose Dose Units Concentration Conce:tration Q.otie.t

Concern V,1/Ue Unds Valle Units fo, Hotord Units lIMitS

Colculation (1)

1nhalation Aluminum 2.07£+04 mg/kg 2.07E+04 mg/kg M 3.17£48 mg/kg-,lay 1.002-03 mg/kg·{lay N/A N/A 3.17605
Antimony 9.77E+01 mg/kg 9.77£+01 mg/kg M 1.495-10 mg/kg-clay - mg/kg·day N/A N/A NC
A rsenic 4.6OE+00 mg/kg 4.6OE+00 mg/kg M 7.03&42 mg/kg-{lay - mg/kg-<day N/A N/A NC
Barium 1.75E+02 mg/kg 1.75E+02 mg/kg M 2.67E-10 mg/kgiby 1.40E-04 ing/kg·day N/A N/A 1.91£-06

Beryllium 4.36E-01 mg/kg 4.ZE-01 mg/kg M 6.ME-13 mg/kg<lay 5.70E-06 mg/kg-day N/A N/A 1.17507
Cadmium 8.90E+00 ing/kg 8.90E+00 mg/kg M 1.36£-11 mg/kg·day 5.70E05 mg/kg-day N/A N/A 2.39E-07
Chromium Total 3.86E+03 mg/kg 3.86E+·03 mg/kg M 5.91 E-09 mg/kg-day - mg/kg-day N/A N/A NC
Chromium VI (Hexavalent) 1.40E+01 mg/kg 1.40E+01 mg/kg M 2.146-11 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 7.ME-07
Cobalt 2.02£•01 mg/kg 2.02E+01 mg/kg M 3.08[-11 mg/kg-{lay 5.70E-06 mg/kg€lay N/A N/A 5.411-06

Copper 3.44E+02 mg/kg 3.44£402 mg/kg M 5.25E-10 mg/kg-€lay - mg/kg-day N/A N/A NC
Iron 1.93E+04 mg/kg 1.93E+04 mg/kg M 2.95£48 mg/kg-day - mg/kg-day N/A N/A NC
Lead 1.35E+02 mg/kg 1.35E+02 mg/kg M 2.07E-10 ./4-day - mg/kg-day N/A N/A NC
Manganese 2.682+03 mg/kg 2.682+03 mg/kg M 4.10E-09 mg/keday 1.43E·05 mg/kg<lay N/A N/A 2.87£·04

Mercury 7.20E-02 mg/kg 7.20E-02 mg/kg M 1.1 OE-13 mg/kg-day 8.60£-05 mg/kg-day N/A N/A 1.28E-·09

Nickel 1.41 E+03 mg/kg 1.41£+03 ing/kg M 2.15509 mg/kg day - mg/kg-day N/A N/A NC
Selenium 1.29£+01 mg/kg 1 29E+01 mg/kg M 1.97£-11 mg/kg-<lay - mg/k,day N/A N/A NC
Thallium 5.88E+00 mg/kg 5.88E+00 mg/kg M 8.99E-12 mg/kg-day - mg/kg-<lay N/A N/A NC
Vanadium 1.00£+02 mg/kg 1.00E+02 mg/kg M 1.54E-10 mg/kg-day - mg/kg-day N/A N/A NC
Zinc 2.24£+02 mg/kg 2.24E•02 mg/kg M 3.42E-10 mg/kg-day - mg/kg-<lay N/A N/A NC

(Total)
3.27E-04

Total Hazard Index Across All Exposure Routes/Pathways 2 4E-02
Notes:

- =Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.

CIA 19867
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TABLE B.1.3.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal,·and Inhalation

Receptor Population: Maintenance Worker

Receptor Age: Adult

Expos,Ire Chin,irnl Medium Medium Route Route EPC Intake Intake Reference Reference Refeience Reff,ence Hazard

Routi of Pot,/tini · EPC EPC EPC EPC Selected (Non-Ca.cer) (Non-Cancer) Dose Dose Units Concentrotion Concentration Quotlent

Concern VIlle Units Value Units fi, Hata.d Units Units

Calculation (1)

1ngestion Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 4.82E-03 mg/kg-day 1005+00 mg/kglay N/A N/A 4.821-03

A:timmy 3.39E+02 mg/kg 3.39E+02 mg/kg M 2.12E-05 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 5.31 E·02

Arsenic 1.39E+01 mg/kg 1.39£+01 mg/kg M 8.682-07 mg/kg-day 3.00E-04 mg/kg·day N/A N/A 2.89E-03

Barium 2.73E+02 ing/kg 2.73E+02 mg/kg M 1.ME-05 mg/kgday 7.OOE-02 mg/kg-day N/A N/A 2.44E-04

Beryllium 5.48E-01 mg/kg. 5.48£-01 mg/kg M 3.43£-08 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 1.72E-05

Cadmium 2.llE+01 mg/kg 2.11 E+01 mg/kg M 1.32E-06 mg/kg-{lay 5.00E-04 mg/kgday N/A N/A 2.65E-03

Chromium Total 8.382+03 mg/kg 8.38E+03 mg/kg M 5.25E-04 mg/kg-day 1.50E+00 mg/kg·day N/A N/A 3.50E-04

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 4.96£-06 mg/kg-day 3.00E-03 mg/kg-(lay N/A N/A 1.652-03

Cobalt 365E+01 mg/kg 3.65E+01 mg/kg M. 2.29E-06 mg/kg-day 2.0OE-02 mg/kg-day N/A N/A 1.14[-04

Copper 1.702+03 mg/kg 1.70E+03 mg/kg M 1 068-04 mg/kg-day 4.00502 mg/4-day N/A N/A 2.66E-03

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 1.52£-03 mg/kg-day 3.00601 mg/kg-day N/A N/A 5.06E-03

Lead 1.22E+03 mg/kg 1.221+03 mg/kg M 7.65E-05 mg/kg-day - mg/kg·day N/A N/A NC

Manganisa 5.68£+03 mg/kg 5.68E+03 mg/kg M 3.56E-04 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 7.62E-03

Mercury 3.75E-01 mg/kg 3.75E-01 mg/kg M . 2.35E-08 mg/kg-day 3.008-04 mg/kg-€lay N/A N/A 7.83E-05

Nickel 5.16E+03 mg/kg 5.16£+03 mg/kg M 3.232-04 mg/kg-day 2.00E-02 mg/kg-day N/A· N/A 1.62E-02

Selenium 2.63E+01 mg/kg 2.63E+01 mg/kg M 1.653-06 ./kg-day 5.00[-03 mg/kg-day N/A N/A 3.29E+04

Thallium 1.ME+01 mg/kg 1.ME+01 mg/kg M 6.34£-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 9.05£-03

Vanadium · 1.87E+02 mg/kg 1.87E+02 mg/kg M 1.17E-05 mg/kg-day 1.00[-03 mg/kg-day N/A N/A 1.176-02

Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 6.22E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 2.07E-04

(rotal)
1.19£-01

Dermal Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 3.188-04 mg/kg·day 1.00E+00 mg/kgday N/A N/A 3.18£-04

Anti,nony 3.39E+02 ing/kg 3.39E+02 mg/kg M 140E-06 mg/kg-day 6.00E-05 mg/kglay N/A , N/A 2.ME-02

Arsenic · 1.39E+01 mg/kg 1.39E+01 mg/kg M 1.72E-07 mg/kg-day 3.OOE-04 mg/kgday N/A N/A 5.732-04

Barium 2.73£+02 ng/g 2.73E-01 mg/kg M 1.13E-09 mg/kg-day 4.90E-03 mg/kg-day N/A . N/A 2.308-07

Beryllium 5.48E-01 mg/kg 5.48 E-01 mg/kg M 2.26E+09 mg/kgday 1.40E-05 mg/kg-day N/A N/A 1.62E-04

Cadmium 2.113+01 mg/kg 2.11 E+01 mg/kg M 8.RE-09 mg/kg-day 2.508-05 mg/kg-day N/A N/A 3.49E-04

Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 3.46E-05 mg/kg-day 1.95E·02 mg/kg-day N/A + N/A 1.78E-03

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 3.28E-07 mg/kg<lay 7.50E-05 mg/kg<lay N/A N/A 4.37E-03

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 1.51507 mg/kg-€lay 2.OOE-02 mg/kg-day N/A N/A 7.558-06

Copper 1.70E+03 mg/kg 1705+03 mg/kg M · 7.01E-06 mg/k,·day 4.00E-02 mg/kglay N/A N/A 1.75E-04

Iron 2.43E+04 · mg/kg 2.43E+04 mg/kg M 1.OOE-04 mg/kg·day 3.00601 mg/kg-day N/A N/A 3.34E-04

Lead 1.22E+·03 ing/kg 1 22 E+03 mg/kg M 5.05E-06 ms/kg-day - mg/kg-<lay N/A N/A NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 2.356-05 mg/kg€lay 1.871-03 mg/kg.day N/A N/A 1.26£-02

Mercury 3.75601 mg/kg 375E-01 mg/kg M 1.55E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 5.17E-06

Nickel + 5.16E+03 mg/kg 5.16£+03 mg/kg M 2.13[·05 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 2.67E-02

Setenium 2.63E+01 mg/kg 2.63E+01 mg/kg M 1.09 E-07 mg>kg-day 5.OOE-03 mg/kgjay N/A N/A 2.17E-05

Thallium 1.ME+01 mg/kg 1.01£+01 mg/kg M 4.18E-08 mg/kg-day 7.00£-05 mg/kg-day N/A N/A 5.97E-04

Vanadium 1.87E+02 mg/kg 1.87E+02 mg/kg M 7.72E-07 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 2.97E-02

Zinc 9.94E+02 mg/kg 9.94£+02 mg/kg M 4.11£-06 mg/kg-day 3.00E-01 mg/kg-day ·N/A N/A 1.37E-05

7 Crotal) ' 1.01E-01
CRA 19867 (5)
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TABLE B.1.3.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAC
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Expos•re Chimicni Medium Medium Route Route EPC intAke Intake Reference Reference Refere„Cr R,jr"flce Hataid
Route of Potentint EPC EPC EPC EPC Silerfid (Norl-Cancer) (Non-Cance.) Dose Dose Units Concentration CoM¢entration Quotient

Concern Vah,f Un,ts Voll. Units fo, Hazoid Units Units

Colrufation m

Inhalation Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 2.35E-07 mg/kg-day 1.00603 mg/kg<Lay N/A N/A 2.35E-04
Antimony 3.39E+02 ing/kg 3.39E+02 mg/kg M 1.04E-09 mg/kg-<lay - mg/kgday N/A N/A NC
Arsenic 1.39£+01 mg/kg 1.39E+01 mg/kg M 4.24E-11 mg/kg-day mg/kg-day N/A N/A NC
Barium 2.73E+02 mg/kg 2.73E•02 mg/kg M 8.35E-10 mg/kg-day 1.40E·04 mg/kg<lay N/A N/A 5.97E·06

Beryllium 5.48E-01 Ing/kg 5.482·01 mg/kg M 1.68E-12 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 2.94E-07
Cadmium 2.11 E+01 mg/kg 2.11 E+·01 mg/kg M 6.46E-11 mg/kg-day 5.70E-05 mg/kg-day N/A N/A 1.13!46
Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 2.56E-08 mg/kg-day - mg/kg€lay N/A N/A NC
Chromium V! (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 2.42E-10 mg/kg-€lay 2.80E-05 mg/kg-€lay N/A N/A 8.66E-06
Cobalt 3.65E+01 Ing/kg 3.655+01 mg/kg M 1.12E-10 mg/kglay 5.70E-06 Ing/kg-€lay N/A N/A 1.96505

Copper 1.7012+03 mg/kg 1.70£+03 mg/kg M 5.19 E-09 mg/kg-lay - mg/kg-day N/A N/A NC
Iron 2.43E+04 mg/kg 2.43£+04 mg/kg M 7.41 E-08 mg/kg-day - mg/4-clay N/A N/A NC

Wad 1.22E+03 mg/kg 1.22£+03 mg/kg M 3.73£-09 mg/kg-€lay - mg/kg-day N/A N/A NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 1.74[-03 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 1.21 E-03

Merury 3.75E-01 mg/kg 3.756-01 mg/kg M 1.15E-12 mg/kg-day 8.60£-05 mg/kg-day N/A N/A 1.33E-08

Nickel 5.16£+03 mg/kg 5.16 E+03 mg/kg M 1.58E-08 mg/kg-<lay - mg/kg€lay N/A N/A NC
Selenium 2.63E+01 mg/kg 2.63 E+01 mg/kg M 8.04[-11 mg/kg-€lay - mg/kg-day N/A N/A NC

Thallium 1.01 E+01 mg/kg 1.01£+01 mg/kg M 3.09511 mg/kg-day - mg/kg-day N/A N/A NC
Vanadium 1.876+02 mg/kg 1.87£+02 mg/kg M 5.71E-10 mg/kg-day - mg/kg€lay N/A N/A NC
Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 3.04 E-09 mg/kg-day - mg/kgday N/A N/A &!Q

(Total) 1.49E-03

Total Hazard Index Across All Exposure Routes/Pathways  2,2£-01
Notes:

=Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard callation.
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TABLE B.1.4.Cr

CALCULATION OF NON<ANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG

CENTRAL TENDENCY

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Stag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Popu lation: Trespasser
Receptor Age: Adolescent

Exposuir Chemical Medium Medium Route + Route EPC Intake Intake Reference Refe,ence Reference Refe,ence Hazard

Roi,te of Potentini - EPC EPC EPC EPC Selected (Non-Canfey) Mon-Cancer) Dose Dose LIMItS Concentration Conceitintion Quotient
Concern Value Units Vah,i Units for Hotord LIMitS Units

Calculation (1)

Ingestion Aluminum · 1.8712+04 mg/kg 1.87E+04 mg/kg M 6.5603 mg/kg-€lay 1.005+00 mg/kg-day N/A N/A 6.55E-03

Antimony . 2.32E+01 mg/kg 2.32E+01 mg/kg M 8.14 E-06 mg/kg-day 4.OOE-04 mg/kg-day N/A N/A 2.0]E-02

Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 2.25E-06 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 7.52E·03

Barium 1.66£+02 mg/kg 1.66E+02 mg/kg M 5.81 E-05 mg/kg-day 7.OOE·02 mg/kg-day N/A N/A 8.31504

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M 2.05E-07 mg/kg-day 2.OOE-03 mg/kg-day N/A N/A 1.03£44

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 1.171-06 mg/kg-{lay 5.00E-04 mg/kg-clay N/A N/A 2.35E-03

Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 436E-04 mg/kg-€lay 1501+00 mg/kg-day N/A N/A 2.90E-04

Chromium VI (Hexavalent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 2.38E-06 mg/4-€lay 3.00E-03 mg/kg-€lay N/A N/A 7.952-04

Cobalt 2.24E+01 mg/kg 2.24E+01 mg/kg M 7.86E-06 mg/kg-(lay 2.002·02 mg/kg-day N/A N/A 3.93E·04

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 5.792-05 mg/kg-day 4.00£-02 mg/kg-day N/A N/A 1.45£-03

Iron 1 92 E +·04 mg/kg 1.92E+04 mg/kg M 6.72E-03 mg/kg-day 3.00E-01 mg/4pday N/A N/A 2.24E-02

Lead 7.23E+01 ing/kg 7.23E+01 ms/4 M 2.5¢IE-05 mg/kg-€lay - . mg/kg-day N/A N/A NC

Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M 6.18£-04 mg/kg<lay 4.67E-02 mg/kg-day N/A N/A 1.32 E-02

Mercury 3.00E-01 mg/kg 3.OOE-0 1 mg/kg M . 1.05/-07 mg/kg-day 3.002-04 mg/k€lay N/A N/A 3.51 E-·04

Nickel 2.54£+02 mg/kg 2.54E+02 mg/kg M 8.90E-05 mg/kg-day 2.00E-02 mg/kgday N/A N/A 4.455-03

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M 1.71 E-06 mg/kgday 5.OOE·03 mg/kg-day N/A N/A 3.42E-04

Thallium 2.62E+00 mg/kg 2.62£+00 mg/kg M 9.19E-07 mg/kgday 7.00E-05 mg/kg-day N/A N/A 1.31E-02

Vanadium + 5.22E+01 mg/kg 5.22£+01 Ing/kg M 1.83E-05 mg/kg-day 1.OOE-03 mg/kg-day N/A N/A · 1.83 E-02

Zinc 1.742+02 mg/kg 1.74£+02 mg/kg M 6.122-05 mg/kg<lay 3.00£-01 mg/kg·(lay. N/A N/A 2.04E•04

(Total) 1.13£41

Der,nal Alum:um 1.87E+04 mg/kg 1.87E+·04 mg/kg M 1.15E-04 mg/kg-{lay 1.00E+00 mg/kg-day N/A N/A 1.15504

Antimony . . 2.32E+01 mg/kg 2.32£+01 mg/kg M 1.43E-07 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 2.39£-03

Arsenic + 6.43E+00 mg/kg 6.43E+00 mg/kg M 1.192-07 mg/kg-(lay 3.OOE-04 mg/kg<lay N/A N/A 3.97£-04

Barium 1.66E+02 ng/g 1.661-01 mg/kg M . 1.02509 mg/kg-day 4.9'OE-03 mg/kg-day N/A N/A 2.09E-07

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M . 3.61E-09 mg/kg-<lay 1.40E-05 mg/kg€lay N/A N/A 2.58E-·04

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 2.07£49 mg/kg-day 2.50 E-05 mg/kg-day N/A N/A 8.27E-05

Chromium Total 1.24E+03 ing/kg 124£+03 mg/kg M 7.67E-06 mg/kg-day 1.95502 mg/kg-€lay N/A N/A 3.93E-04

Chromium VI (Hexavalent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 4.20E-08 mg/kg-day 7.50E-05 mg/kg€lay N/A N/A 5.60£-04

Cobalt 2.24E+01 mg/kg 2.24E+01 mg/kg M 1.38£-07 mg/kg-day 2.00£-02 mg/kg-day N/A N/A 6.916-06

Copper 165E+02 mg/kg 1.65E+02 mg/kg M 1.02E-06 mg/kg<lay 4.00E-02 mg/kg€y N/A N/A 2.55£-05

- Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.18E-04 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 3.94E-04

Lead . 7.23E+01 mg/kg 7.23E+01 mg/kg M 4.46E-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.76£+03 mg/kg 1 76E+03 mg/kg M 1.09 E-05 mg/kg-day 1.87E·03 mg/kg-day N/A N/A 5.82E-03

Mercury + 3.002-01 mg/kg 3.00E-01 mg/kg M 1.85£-09 mg/kg-day 3.OOE-04 [ng/4-day N/A N/A 6.17[2-06

Nickel 2.54E+02 mg/kg 2.54E+02 mg/kg M 1.57E-06 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 1.96E-03

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M 3.01 E-08 mg/kg-clay 5.OOE-03 mg/kg€lay N/A N/A 6.01 E-06

Tha"ium 2.62E+00 mg/kg 2.62E+00 mg/kg M 1.62E·08 mg/kg·day 7.00E-05 mg/kg-day N/A N/A 2.31 E-04

Vanadiu-In 5.22E+01 mg/kg 5.22£•01 mg/kg M 3.22E 07 mg/kg·€lay 2.60E-05 mg/kg-day N/A N/A 1.24E-02

Zinc , 1.74E+02 mg/kg 1.74 E+02 mg/kg M 1 081-06 mg/kg·€lay 3.00E-01 mg/4-day N/A N/A 3.59E-06

frotal) 2.50E-02
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TABLE B.1.4.CT

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUrURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNrT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Time frame: Current/Future

Medium: Surface Soil and Slag
Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical Medium Meditim Route Route EPC Intake Intake Refer.re Refe,ence Refe,ence Reference Horaid
Route of Potential EPC EPC EPC EPC Selected (Non-Cance,) (Non-Cairer) Dose Dose Units Concentrotion Concentintion Quotient

Conffr,1 Value Units Vallie Units fo, Hazaid Units Units

Calculation (1)

Inhalation Aluminum 1.87E+04 mg/kg 1.876+04 mg/kg M 1.161-07 mg/kg-day 1.OOE-03 mg/kg·€lay N/A N/A 1.16E-04

Antimony 2.32 E+01 mg/kg 2.32 E+01 mg/kg M 1.44510 mg/kg-day - Ing/kg-day N/A N/A NC
Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 3.98E-11 mg/k#-day - Ing/kg·€lay N/A N/A NC
Barium 1.ME+02 mg/kg 1.66E+02 mg/kg M 1.03E-09 mg/kg-day 1.40E-04 mg/kg<lay N/A N/A 7.33E-06

Beryllium 5.85£41 mg/kg 5.85E-01 mg/kg M 3.62E·12 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 6.358-07
Cadmium 3.35E+00 mg/kg 3.35£+00 mg/kg M 2.07611 rns/kg-day 5.70£05 mg/kg·€lay N/A N/A 3.641-07
Chromium Total 1.24 E +03 mg/kg 1.24E+03 mg/kg M 7.69£-09 mg/kg-day - mg/kg-€lay N/A N/A NC,
Chromium VI (Hexavatent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 4.21 E-11 mg/kg€lay 2.80E-05 mg/kg-day N/A N/A 1.50E-06

Cobalt 2.24E+01 mg/kg 2.24E+01 mg/kg M 1.39£-10 mg/kg-day 5.70£-06 mg/kg-day N/A N/A 2.43£-05

Copper 1.65£+02 :ng/kg 1.65E+02 mg/kg M 1.02 E-09 mg/kg-€lay - mg/kg·day N/A N/A NC
Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.19507 mg/kg-day - mg/keday N/A N/A NC

Uad 7.23E+01 mg/kg 7.23E+01 mg/kg M 4.47£-10 mg/kg-{lay - mg/kg-day N/A N/A NC

Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M 1.09E-08 mg/kg-day 1.431-05 mg/kg-<lay N/A N/A 7.63E-04

Mercury 3.00E-01 mg/kg 3.00E-01 mg/kg M 1.86E-12 mg/kg-day 8.60E45 mg/kg-day N/A N/A 2.166·08

Nickel 2.54E+02 mg/kg 2.54E+02 mg/kg M 1.57509 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 4.87£+00 mg/kg 4.87E+00 mg/kg M 3.01 E-11 mg/kg-{lay - mg/kg-day N/A N/A NC

Thallium 2.62E+00 1.62E-11 mg/kg-day - mg/kg-€lay N/A N/A NCing/kg 2.62E+00 mg/kg M
Vanadium 5.22E+01 mg/kg 5.22 E+01 mg/kg M 3.23E·10 mg/kg<lay - mg/kg-day N/A N/A NC

Zinc 1.74£+02 mg/kg 1.74 E +02 mg/kg M 1.08E-09 mg/kg-day - mg/kg.day N/A N/A

(Total) 9.12E-04

Total Hazard Index Across All Exposure Routes/Pathways  1.4E-01
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
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TABLE B.1.4.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUrURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OFERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA ;

NIAGARA FALLS, NEW YORK

Scenario Thneframe: Current/Future

Medium: Surface Soiland Slag ·  '

Exposum Medium: Surface Soil

Exposure Point: Ingestion, Dennal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Evposi.e Chemical Medium Medium Route Route EPC ktake Intake Reference Refevence Reference Reference Hazard

Rotite of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Nor,-Cancer) Dose Dose Units Concentration Concent,ation Quotient

Conce•n Value Units VIlle Units + fo,Hazard lIMitS Units

Calruation (1)

1ngestion Aluminum 3.69E+04 mg/kg 369E+04 mg/kg M 2.59£-02 mg/kg<lay 1.00E+00 mg/kg-day N/A N/A 2.59£02

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 2.68E-05 mg/kg-day 4.002-04 mg/kg-day N/A N/A 6.70E-02

Arsenic 1.81 E+01 ing/kg 1.818+01 mg/kg M 1.27E-05 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.22£42

Barium . · 3.77E+02 mg/kg 3.77£+02 mg/kg M 2.65E-04 mg/kg·{lay 7.00E-02 mg/kg<lay N/A N/A 3.78E-03

Be,+Ilium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 8.48 E-07 mg/kg<lay 2.00£-03 mg/kg-da; N/A N/A 4.24E-04

Cadmium 2.62 E+01 mg/kg 2.62£+01 .mg/kg ·M 1.84£-05 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 3.67E-02

Chromium Total 1.971+03 mg/kg 1.97E+03 mg/k, M 1.38E-03 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 9.22E-04

Chromiuin VI (Hexavatent) 9.95£+00 mg/kg 9.95E+00 mg/kg M 6.98E-06 mg/kg-day 3.00E-03 mg/kg·day N/A N/A 2.332-03

Cobalt 9.15E+01 mg/kg 9.15E+01 mg/kg M 6.42£-05 mg/kg-day 2.OOE-02 mg/kg-day N/A N/A 3.21£-03

Copper 1.27E+03 mg/kg 1.27£+03 mg/kg M 8.94E-04 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.24E·02

Iron 2.16E+04 mg/kg 2.16£+04 mg/kg M 1.52E+02 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 5.05E-02

Lead 3.09E+·02 mg/kg 309E+02 mg/kg M 2.17£-04 mg/kg-day - mg/kg-day N/A . N/A NC

Manganese 5.39£+03 mg/kg 5.39E+03 mg/kg M 3.78E-03 mg/ktday 4.67E-02 mg/kg-day N/A N/A 8.10E-02

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 1.745-06 mg/kg-day 3.002-04 mg/kg-day N/A N/A 5.81 E-03

Nickel 1.04E+03 mg/kg 1.04E+03 mg/kg ' M 7.271-04 mg/kg-(lay 2.00E-02 mg/kg-day N/A N/A 3.63E-02

Setenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 4.64E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 9.28£-04

Thallium 3.89E+00 ing/kg 3.89E+00 mg/kg M 2.73E-06 ms/kg·€lay 7.002-05 mg/kg-day N/A N/A 3.89E-02

Vanadium 6.60E+01 mg/kg 6.602+01 mg/kg M 4.63E-05 mg/kg-day 1.00[-03 mg/kg-day N/A N/A 4.638-02

Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 2.92E-04 mg/kg-day 3.0OE-01 mg/kg€lay N/A N/A 2=21&44

Crotal) . 4.66E-01

Dennal Aluminum 3.69E+04 mg/kg 369E+04 mg/kg M 2.28E-03 mg/kg·day 1.00E+00 mg/kg-day N/A N/A 2.288-03

Antimony 3.82E+01 mg/kg 3.82 E+01 mg/kg M 2.36E-06 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 3.93E-02

Arsenic 1.81 E+01 mg/kg 1.81 E+01 mg/kg M 3.34£-06 mg/kg-day 300E-04 mg/kg-{lay N/A N/A 1.11 E-02

Ba.um 3.77E+02 ng/g 3.77E-01 ing/4 M 2.33£-08 mg/41-day 4.902-03 mg/kg-day N/A N/A 4.75£46

BeryUium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 7.46E·08 mg/kg·day 1.40E·05 mg/kgay N/A N/A 5.33E-03

Cadmium 2.62E+01 mg/kg 2.628+01 mg/kg M 1.62£-07 mg/kg-day 2.502-05 mg/kg-day N/A N/A 6.46£-03

Chromium Total 1.971+03 mg/kg 1.97£+03 mg/kg M 1.22E-04 mg/kg€lay '1.953-02 mg/kg-day N/A N/A 6.24E-03

Chromium VI (Hexavalent) 9.958+00 mg/kg 9.95E+00 mg/kg M 6.14£-07 mg/kg€lay 7.50E-05 mg/kg-day N/A N/A 8.19E-03

Cobalt 9.15E+01 mg/kg 9.15E+01 mg/kg M 5.65 E-06 mg/kg-€lay 2.00E2 mg/kg-day N/A N/A 2.82E-04

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 7.87E-05 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 1.97£-03

Iron 2.16E+04 mg/kg ' 2.16£+04 mg/kg M 1.33E-03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A ' 4.45E-03

Lead 3.09E+02 mg/kg 3.098+02 mg/kg M 1.911-05 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M · 3.33E-04 . mg/kg-day 1.87603 mg/kg-day N/A N/A 1.78}-01

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 1.53E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 5.llE-04

Nickel 1.04E+03 mg/kg 1.04E+03 mg/kg M 6.39E-05 mg/kg-•day 8.002-04 mg/kg-day N/A N/A 7.99E-02

Selenium 6.61 E+00 mg/kg . 6.61 E+00 mg/kg M 4.08E-07 mg/kg-(lay 5.00E-03 Ing/kg·dlay N/A N/A 8.16 E-05

Thallium + 3.89£+00 mg/kg 3.89 E +00 mg/kg M 2.40E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 3.43E-03

Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M 4.07E-06 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 1571-01

Zinc 4.17E+02 mg/kg 4.178+02 mg/kg M 2.572-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 8.57E-05

(Total) ,  5.04£-01
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TABLE B.1.4.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAC
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Ch.in:Int Medium Medium Routi Route EPC Intake intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentratio• Concentration Quotient

Concern Value Units Value tin'#S for Hotord Units lIMitS

Calculation (1)

Inhalation Aluminum 3.69E+04 mg/kg 3.698+04 mg/kg M 9.14£47 mg/kg·€lay 1.OOE-03 Ing/kg-day N/A N/A 9.NE-04

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 9.46E-10 mg/kg·day - mg/kg-clay N/A N/A NC
Arsenic · 1,81 E+01 mg/kg 1.81 E+01 mg/kg M 4.47E-10 mg/kg-<lay - mg/kg·day N/A N/A NC
Barium 3.77E+·02 mg/kg 3.775+02 mg/kg M 9.34E-09 mg/kg-<lay 1401-04 mg/kg·€lay N/A N/A 6.67E-05

Beryllium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 2.99E·11 mg/kg·day 5.708-06 mg/ks-€lay N/A N/A 5.25E-06
Cadmium 2.62£+01 ing/kg 2.62E+01 mg/kg M 6.48E·10 mg/kg-<lay 5.70£45 mg/kg€lay N/A N/A 1.14£-05
Chromium Total 1.97E+03 mg/kg 197E+03 mg/kg M 4.88E-08 mg/kg·<lay - mg/kg·day N/A N/A NC

Chroinium Vi (Hexavalent) 9.952+00 mg/kg 9.955+00 mg/kg M 2.46E-10 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 8.79E·06
Cobalt 9.15E+·01 mg/kg 9.15E+01 mg/kg M 2.26E-09 mg/kg·day 5.702-06 mg/kg·day N/A N/A 3.972-04

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 3.16£-08 mg/kg-day - mg/kg-day N/A N/A NC
Iron 2.168+04 mg/kg 2.166+04 mg/kg M 5.35E-07 mg/kg·day - mg/kg·day N/A N/A NC
Lead 3.09£+02 mg/kg 3.09E+02 mg/kg M 7.64E-09 mg/kg-<lay - mg/kg-day N/A N/A NC
Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 1.34 E-07 mg/kg-day 1.43E-05 mg/kg-€lay N/A N/A 9.34£-03

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 6.15E-11 mg/kg-(lay 8.60£45 mg/kg-€lay N/A N/A 7.15507
Nickel 1.04 E+03 mg/kg 1.04E+03 mg/kg M 2.56£-08 mg/kg-{lay - mg/kg-day N/A N/A NC
Selenium 6.NE+00 mg/kg 6.61 E+00 mg/kg M 1.64E-10 mg/kg-€lay - mg/ktday N/A N/A NC
Thallium 3.89E+00 mg/kg 3.89E+00 mg/kg M 9.62E-11 mg/kg-(lay - mg/kg-<lay N/A N/A NC
Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M 1.63E-09 mg/kg-{lay - mg/kg-day N/A N/A NC
Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 1.03E-08 mg/kg-day - mg/kg-day N/A N/A E

(Total)
1.07E-02

Total Hazard Index Across All Exposure Routes/Pathways 9.8E-01
Notes:

= Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
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Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

-.

Exposure Chemical . Medium Medium Route Rout. EPC Intake Intake Reffrence Refrrenci ·Reference Reference Hazard

Routi of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentrati'on Concentrotion Quotient
Concent Voluf Units Vatuf liMits for Hazed Units lIMItS

Colculation (1)

Page 1 of 2
TABLE B.1.5.Cr

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Ingestion Antimony 1 06 E+01 mg/kg 1.06E+01 '- mg/kg . M 3.72E-06 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 9.29E-03

Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 2.20E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 7.33E-03

Barium - 1.65E+02 mg/kg 1.656+02 mg/kg M 5.79E-05 mg/kg-day 7.002-02 mg/kg-day N/A N/A 8.27E-04

Beryllium 6.07E-01 mg/kg 6.07E-01 mg/kg M 2.13E-07 mg/4-day 2.00E-03 mg/kg-day N/A N/A 1.06E-04

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M . 3.31 E-07 mg/kg-day 5.00E-04 mg/kg-day N/A N/A . 6.61E-04

Chromium Total 2.90E+02 mg/kg 2.90E+02 Ing/kg M 1.02£-04 mg/kg·day 1.50E+00 mg/kg-day N/A N/A 6.77E-05

Cobalt 2.43E+01 mg/kg 2.43£+01 mg/kg M · 8.52£-06 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 4.26E-04

Copper 3.10E+01 · mg/kg 3.10E+01 Ing/kg M 1.09505 mg/kg-day 4.00£-02 mg/kg-day N/A N/A 2.71 E-04

Iron 1.92£+04 mg/kg 1.92£+04 mg/kg M 6.72E-03 mg/kg-day 3.OOE.01 mg/kg-day N/A N/A 2.24E-02

Mangmese 1.45E+03 Ing/kg 1.45E+03 Ing/kg M 5.09E-04 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.09E-02

Mercury 4.205-01 . mg/kg 4.20E·01 mg/kg M 1.47 E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.91 E-04

Nickel · 2.46E+01 mg/kg 2.46E+01 mg/kg M 8.64 E-06 mg/kg-day 2.002-02 mg/kg-day N/A N/A 4.32E-04

Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 9.68E-07 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 1.94E-04

Thallium' 1.54£+00 mg/kg 1.54E+·00 mg/kg M 5.40E-07 mg/kg-day 7.00£-05 mg/kg-day N/A N/A 7.72E-03

Zinc 1.55E+02 mg/kg 1.552+02 mg/kg M 5.435-05 mg/kg-(lay 3.00E-01 mg/kg-day N/A N/A 1.812-04

(Total) 6.13E-02

Dermal Antirrony 1.06E+01 mg/kg 1.06E+01 mg/kg M 6.54E-08 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 1.092-03

A rsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 1.165-07 mg/kg-day 3.002-04 mg/kg-day N/A N/A 3.87E-04

Barium 1.65E+02 ng/g 1.65E-01 mg/kg M 1.02E-09 mg/kg-day 4.902-03 mg/kg-day N/A · N/A 2.082-07

Beryllium 6.07£-01 mg/kg 6.07E-01 mg/kg M 3.75E-09 mg/kg-day 1.40505 mg/kg-clay N/A N/A 2.68£44

Cadmium 9.43 E·01 mg/kg 9.43EE-01 mg/kg M 5.82E-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.33E-05

Chromium Total 2.90E+02 nig/kg 2.908+02 mg/kg M 1.79E-06 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 9.17E-05

Cobalt ' 2.43E+01 mg/kg 2.43E+01 mg/kg M 150E-07 mg/kg-day 2.00 E-02 mg/kg·day N/A N/A 7.50E-06

Copper 3.10E+01 mg/kg 3.10E+01 mg/kg M 1.91E-07 mg/kg-day 4.00E-02 mg/kg-clay N/A N/A 4.78E-06

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.18E-04 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 3.94E-04

Manganese . 1.45£+03 mg/kg 1.45E+03 mg/kg M 8.96E-06 mg/kg-day 1.87[-03 mg/kg-{lay N/A N/A 4.79E-03

Mercury 4.20E-01 mg/kg 4.20E-01 mg/kg M 2.59E-09 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 8.ME-06

Nickel 2.46E+01 mg/kg 2.46E+01 mg/kg M. 1.52E-07 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 1.90E-04

Selenium 2.76E+00 nig/kg 2.76E+00 mg/kg M 1.70508 mg/kg-day 5.OOE·03 mg/kg-day N/A N/A 3.41 E-06

Thallium 1.54 E+00 . mg/kg 1.54E+00 mg/kg M · . 9.50E-09 mg/kg-day 7.00£45 mg/kg-day N/A N/A 1.36E-04

Zi"C 1.55E+·02 mg/kg 1.55E+02 mg/kg M 9.55E-07 mg/kg-day 3.00E·01 mg/kg-day N/A N/A 3.ME-06

(Total) · 7.40£-03

CRA 19867 (5)
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TABLE B.1.5.CT

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL
CENTRALTENDENCY

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposur, Chimical Medium Medium Rout, Route EPC Intake Intake Reference Referrice Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Setected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Con/m Value Units Value Units fo, Hazard Units liMits

Calculation (13

1nhalation Antimony 1.06 E+01 mg/kg 1.06£+01 mg/kg M 6.562-11 mg/kg-day - mg/kg-day N/A N/A NC
Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 3.88E-11 mg/kg-day mg/kg-day N/A N/A NC
Barium 1.652+02 Ing/kg 1.65E+02 mg/kg M 1.02£-09 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 7.29E-06

Beryllium 6.072-01 mg/kg 6.07E-01 mg/kg M 3.76E-12 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 6.59E-07

Cadmium 9.43E-01 mg/kg 9.43 E-01 mg/kg M 5.84E-12 mg/kg-day 5.70E-05 mg/kg-day N/A N/A 1.mE·07

Chromium Total 2.902+02 mg/kg 2.90E+02 mg/kg M 1.79509 mg/kg-day - mg/kg-day N/A N/A NC
Cobalt 2.43£+01 mg/kg 2.43E+01 mg/kg M 1.502-10 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 2.ME-05

Copper 3.10E+01 mg/kg 3.1OE+01 mg/kg M 1.92E-10 mg/kg-day - mg/kg-day N/A N/A NC
Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.19 E-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.45E+03 Ing/kg 1.45E+03 mg/kg M 8.98E-09 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 6.28E-04

S:lotry 4.20E·01 mg/kg 4.20E-01 mg/kg M 2.60E-12 mg/kg-day 8.60E-05 mg/kg-day N/A N/A 3.02E-08

2.46E+01 mg/kg 2.46E+01 Ing/kg M 1.53£-10 mg/kg-day - mg/kg-clay N/A N/A NC
Selenium 2.76E+·00 mg/kg 2.76E+00 mg/kg M 1.71 E-11 mg/kg-day - mg/kg-day N/A N/A NC
Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 9.53E-12 mg/kg-day mg/kg-day N/A N/A NC
Zinc 1.55£+02 mg/kg 1.55E+02 mg/kg M 9.58£-10 mg/kg-day - mg/kg-day N/A N/A NE

(Total) 6.62E-04

Total Hazard Index Across All Exposure Routes/Pathways 6.9£-02

Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CIA 19867/



Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical Medium M,dium Route Route EPC Intake intake Reff.nce Refe,ence Reference Reference Hazard

Routi of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cance,) Dose Dose Units Concentration Concintration Quotient

Con/m Vollf liMits Value liMits for Hazaid Units Units

Calculation (1)

Page 1 of 2
TABLE B.1.5.RME

CALCULAnON OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIA GARA FALLS, NEW YORK

Ingestion Antimony 1.54£+01 mg/kg 1.ME+01 mg/kg M 1.08E-05 mg/kg-day 4.00E-04 · mg/kg-day ·N/A N/A 2.71 E-02

Arsenic · 7.90E+00 mg/kg 7.90E+00 mg/kg M 5.54E-06 mg/kg-day 3.00E-04 mg/kg-day . N/A N/A 1.85E-02

Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 3.79E-04 mg/kg-day 7.00E-02 mg/kg-day . N/A N/A 5.41 E-03

Beryllium 8.12E-01 mg/kg 8.12E-01 mg/kg M 5.69E-07 mg/kg-day 2.00E-03 mg/kg-{lay N/A . N/A 2.85E-04

Cadmium . 1.29E+00 mg/kg 1.29£+00 mg/kg M 9.01 E-07 mg/kg-day 5.00E-04 * mg/kg-day N/A N/A 1.80E-03

Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 3.27E-04 ' mg/kg-day 1.50£+00 mg/kg-day N/A N/A 2.18504

Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 1.23E-04 mg/kg-day . 2.OOE-02 mg/kg-day N/A N/A 6.14£-03

Copper 3.86E+01 mg/kg 3.86£+01 mg/kg M 2.71E-05 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 6.77E-04

Iron 2.162+04 mg/kg 2.16E+·04 mg/kg M 1.52E-02 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 5.06E-02

Manganese 8.82E+03 mg/kg 8.82E+03 mg/kg M 6.18E·03 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.32E-01

Mercury 4.86E+00 mg/kg 4.86E+00 mg/kg M 3.41 E-06 mg/kg-day 3.00£-04 mg/kg-day N/A N/.A 1.14£-02

Nickel· 2.78E+01 mg/kg 2.78E+01 mg/kg M 1.95E-05 mg/kg-day 2.00£-02 mg/kg-day N/A N/A 9.74E-04

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 2.70 E-06 mg/kg-day 5.00£-03 Ing/kg-day N/A N/A 5.40£-04

Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 1.60E-06 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 2.29E-02

Zill 2.032+02 ing/kg 2.03E+02 mg/kg M 1.42504 mg/kg-day 3.OOE-01 Ing/kg-day N/A N/A 4.74E-04

(Total) 2.79 E-01

Derma! Antimony 1.54E+01 mg/kg
Arsenic 7.908+00 mg/kg
Barium 5.40£+02 ng/g

Beryllium 8.12E-01 mg/kg

Cadmium 1.29EE+00 mg/kg

Chromium Total 4.66E+02 mg/kg
Cobalt 1.75E+02 mg/kg

Copper 3.86E+01 mg/kg

Iron 2.16E+04 mg/kg

Manganese 8.82E+03 mg/kg

Mercury 4.86E+00 mg/kg

Nickel 2.78E+01 mg/kg

Selenium 3.85E+00 mg/kg

Thallium 2.28E+00 mg/kg

Zi,C 2.035+02 mg/kg

1.54E+01 mg/kg M 9.53E-0.7 mg/kg-day 16.OOE-05 mg/kg-day N/A N/A 1.59EE-02

7.90E+00 mg/kg M 1.46£·06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.87E-03

5.40£-01 mg/kg M 3.33E-08 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 6.80E-06

8.126-01 mg/kg M 5.01 E-08 mg/kg-day 1.40£-05 mg/kg-day N/A N/A 3.58E-03

1.29E+00 mg/kg M 7.93E-09 mg/kg-day 2.50E-05 ' mg/kg-day N/A N/A 3.17504

4.66E+02 mg/kg M 2.88E-05 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 1.48E-03

1.755+02 mg/kg M 1.08E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 5.40£-04

3.86E+01 mg/kg M 2.38E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 5.95E-05

2.16E+04 mg/kg M 1.34E-03 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 4.45E-03

8.82E+03 mg/kg M 5.44E-04 mg/kg-day 1.87E-03 mg/kg-day N/A· N/A 2.91 E-01

4.86E+00 mg/kg M 3.00E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 9.99E-04

2.78E+01 mg/kg M 1.71E-06 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 2.14503

3.85E+00 mg/kg .M 2.38E-07 Ing/kg-day 5.003-03 mg/kg-day N/A N/A 4.75E-05

2.28E+00 Ing/kg M 1.41507 mg/kg-day 7.002-05 mg/kg-day N/A .N/A 2.01503

2.03E+02 mg/kg M 1.25E-05 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 4.17E-05

(Total)
3.27E-01

CRA 19867 (5)
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TABLE B.1.5.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNrl-3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical Midium M.dium Routi Routi EPC Intake Intake Reference Refe.ence Reference Reference Hazard

Routi of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dosi Dose Units Concintration Concentrahon Quotient
Concern Valu, Units Valuf Units for Haw,d liMits Units

Colcufation m

Inlialation Antimony 1.54 E+01 mg/kg 1.542+01 mg/kg M 3.82E-10 mg/kg-day - mg/kg-day N/A N/A NC

Arsenic ' 7.90E·,00 mg/kg 7.90E+00 mg/kg M 1.96E-10 mg/kg-day - mg/kg-day N/A N/A NC

Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 1.34E-08 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 9.55E-05

Beryllium 8.128-01 mg/kg 8.12 E-01 mg/kg M 2.01 E-11 mg/kg-day 5.70£-06 mg/kg-day N/A N/A 3.53E-06

Cadmium 1.29E+00 mg/kg 1.29E+·00 Ing/kg M 3.18£-11 mg/kg-day 5.RE-05 mg/kg-day N/A N/A 5.58E-07

Chromium Total 4.66£+02 mg/kg 4.66E+02 mg/kg M 1.15E-08 mg/kg-day - mg/kg-day N/A N/A NC

Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 4.33E-09 mg/kg·day 5.70E-06 mg/kg-day N/A N/A 7.60 E-04

Copper 3.86E+01 mg/kg 3.86£+01 mg/kg M 9.55E-10 mg/kg-day - mg/kg-day N/A N/A NC

Iron . 2.16E+04 mg/kg 2.16E+04 mg/kg M 5.36E-07 mg/kg-day - mg/kg-clay N/A N/A NC

Manganese 8.82£+03 mg/kg 8.82E+03 mg/kg 2.18547 mg/kg-day 1.43645 mg/kg-day N/A N/A 1.53E-02

Mercury 4.86E+00 mg/kg 4.86E+00 mg/kg 1.20E-10 mg/kg-day 8.60E-05 mg/kg-day N/A N/A 1.40E-06

Nickel 2.78E+01 mg/kg 2.78E+01 mg/kg 6.87E-10 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg 9.53E-11 mg/kg-day - mg/kg-day N/A N/A NC

Thallium 2.28£+00 nig/kg 2.28E+00 nig/kg 5.65E-11 mg/kg-day - mg/kg-day N/A N/A NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg 5.02E-09 mg/kg-day - mg/kg-day N/A N/A NE

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 1986

M

M

M

M

M

M

(Total) 1.61 E-02

Total Hazard Index Across All Exposure Routes/Pathways ' 6.2&-01
Notes:
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TABLE B.1.6.CT

CALCULATION OF NON<ANCER HAZARDS FOR CURRENT/FUIURE TRESPASSER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLE UNTr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag ..

Exposure Medium: Surface Soil

Exposure Point: ingestion, Dennal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposi,re Chimirn/ Medium Medium Route Roi,te EPC Intake Intake Referm" Refere,ICE Refeye,ce Reference Hazard
Rotite of Potitini EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concent,ation Quotient

ConcerM Vallie Units Vall{, lIMItS for Hized Units .Units

Calculation (1) ·

Ingestion Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 7.27E-03 mg/kg-{lay 1.OgE+00 mg/kg-day N/A N/A 7.27E-03

Antimony 9.77E+01 mg/kg 9.778+01 mg/kg M 3.43E-05 mg/kg-day 4.002-04 mg/4-day N/A N/A 8.57E-02

Arsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M 1.61 E-06 mg/kg-day 3.00E-04 mg/kg€lay N/A N/A 5.38E-03

Barium 1.75E+02 :ng/kg 1.75E+02 mg/kg M 6.14E-05 mg/kg-day 7.OOE-02 mg/kg-day N/A N/A 8.77E44

Beryllium 4.361-01 mg/kg 4.36E-01 mg/kg M 1.53E-07 mg/kg-day 2.002-03 Ing/kg-day N/A N/A - 7,64£·05
Cadmium 8 90 E +00 mg/kg 8.90E+00 mg/kg M 3.12E-06 mg/kg-day 5.002-04 mg/4-day N/A N/A 6.242-03

Chromium Total 3.86E+03 mg/kg 3.86£+03 mg/kg M 1.355-03 mg/kg-day 1.50E•00 mg/kg·day N/A N/A 9.03E-04

Chromium VI (Hexavalent) 1.402+01 mg/kg 1.40E+01 mg/kg M 4.91 E-06 mg/kg-day 3.OOE-03 mg/kg-day N/A N/A 1.64E-03

Cobalt 2.028+01 mg/kg 202E+01 mg/kg M 7.07E-06 mg/kg-day 2.00E42 mg/kg-day N/A N/A 3.53E-04

Copper 3.44E+02 mg/kg 3.44E+02 mg/kg M 1.21 E-04 mg/kg-day 4.00E-02 mg/kg-day N/A . N/A 3.01 E-03

iron 1.93E+04 mg/kg 1.93£+04 mg/kg M 6.77E-03 mg/kg-day 3.00601 mg/kg-day N/A N/A 2.26E-02

Lead 1.35E+02 4.74E-05 mg/kg-day - Ing/kg-day N/A N/A NCing/kg 1.35£+02 mg/kg M

Manganese 2.68£+03 mg/kg 2.68£+03 mg/k€ M 9.4IE-04 mg/kg-day 467E-02 mg/kg-day N/A N/A 2.01 E-02

Mercu ry 7.20502 mg/kg 7.20E-02 mg/kg M 2.52E-08 mg/kg-day 3 OOE-04 mg/kglay N/A N/A 8.42£-05

Nickel 1.4!E+03 . mg/kg 1.41&+03 mg/kg M 4.94E-01 mg/kg-{lay 2.00E-02 mg/kg-day N/A N/A 2.47/-02

Selenium 1.29E+01 mg/kg 1.29E+01 mg/kg M 4.52E-06 mg/kg-day 5.00E-03 mg/kg-€lay N/A N/A 9.04E·04

Thallium 5.88E+00 mg/kg 5.88E+00 mg/kg M 2.06E-06 mg/kg-€lay 7.00£-05 mg/kgday N/A N/A 2.95E-02

Vanadium 1.00E+02 mg/kg 1.00E+02 mg/kg M 3.52E-05 mg/kg-day 1.001-03 mg/kg-day N/A N/A 3.52£-02

Zinc 2.24E+02 · mg/kg 2.24E+02 mg/kg M 7.86E-05 mg/kg-day 3.002-01 ./4-day N/A N/A 2.62£·04

(Total) 2.45£41

Dennal Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 1.28E-04 · mg/kgday 1.OOE+00 mg/kg-day N/A N/A 1.28604

Antimony . . 9.77'E+01 mg/4; 9.77E+01 mg/kg M 6.03£-07 mg/kg-day 6.00E-05 mg/kg-day N/A . N/A 1.OlE-02

Arsenic 4.60 E +00 mg/kg 4.60E+00 mg/kg M 8.52£-08 mg/4-day 3.00£-04 mg/kg-{lay N/A N/A 2.84£-04

Barium 1.75E+02 ng/g 1.75E-01 mg/kg M 1.08E-09 mg/kglay 4.90E-03 mg/kg-{lay N/A N/A 2.20E-07

Beryllium 4.36E-01 mg/kg 4.36E-01 mg/kg M 2.69E-09 mg/kg-day 1.4QE-05 mg/kg-clay N/A N/A 1.92£-04

Cadmium . 8.90E+00 mg/kg 8.90E+00 mg/kg M 5.49E-09 mg/kg-day 2.50E-05 mg/kgday N/A N/A 2.20£+04

Chromium Total 3.86E+03 mg/kg 3.868+03 mg/kg M 2.38E-05 mg/kg-day 1.95E·02 mg/kg-day N/A . N/A 1.22 E-03

Chromium VI (Hexavalent) 1.40£+01 mg/kg 1.40E+01 mg/kg M 8.64E-08 mg/kg<lay 7.50E-05 mg/kg-day N/A N/A 1.15E-03

Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 1.24E-07 mg/kg<lay 2.00E-02 mg/kg-day N/A N/A 6.228-06

Copper 3.44 E+02 mg/kg 3.44£+02 mg/kg M 2.12E-06 mg/kglay 4.00E-02 mg/kg-day N/A N/A 5.30E-05

Iron 1.93E+04 mg/kg 1.93 E +04 mg/kg M 1.19£-04 mg/kg-day 3.00201 mg/kgday N/A N/A 3.97E-04

Lead 1.35E+02 mg/kg 1.35E+02 mg/kg M ' 8.34£-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 2.68E+03 mg/kg 2.68£+03 ing/kg M 1.66£45 mg/kg-€lay 1.87£-03 mg/kg·day N/A N/A 8.86£-03

Mercu ry 7.20£-02 . mg/kg 7.20842 mg/kg M 4.44E-10 mg/kg-{lay 3.002-04 mg/kg-day N/A N/A 1.48506

Nickel 1.4]E+03 mg/kg 1.RE+03 mg/kg M 8.69E-06 mg/kg-(lay 8.00£-04 mg/kg-day N/A N/A 1.098-02

Selenium 1.29E+01 ing/kg 1.29E+01 mg/kg M 7.96E-08 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 1.596·05

Thallium 5.88E+00 mg/kg 5.881+00 mg/kg M 3.63E-08 mg/kg-day 7.0(E-05 mg/kg-day N/A N/A 5.18E-04

Vanadium 1.00£+002. mg/kg 1.00E+02 mg/kg M 6.20£-07 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 2.38E-02

Zinc 2.24£+02 mg/kg 2.24E+02 mg/4 M 1.38£-06 mg/k,day 3.00E-01 mg/kg-day N/A N/A 4.61[-06

Crotal) 5.78£·02

CRA 19867 (5)
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TABLE B.1.6.CT

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SLAG

CENTRAL TENDENCY

OFERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dennal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical Medium Medium Route Route EPC Intake litoke Refere.re Refnence REfern,fe Reference Ho.ord

Rot,te of Potential EPC EPC EPC EPC Selected (Non-Cance,) (Non-Cancer) Dose Dose liMits Concentration Conrentration Quotient

Concen, VIlle Units Vallie Units for Hazoid Units · Units

Calrldation fl)

Inhalation Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg 1.28607 mg/kg-€lay 1.00E-03 mg/kg-day N/A N/A 1.28E-04

Antimony

2.85E-11 mg/kg-day - mg/kg-day

9.77£+01 mg/kg 9.77E+01 mg/kg 6.05E-10 mg/kg-day - mg/kg-day N/A N/A NC

A rsenic 4.60E+00 mg/kg 4.60E+00 mg/kg N/A N/A NC

Barium 1.75E+02 mg/kg 1.75 E+02 mg/kg 1.08E-09 mg/kg-day 1.40£-04 mg/kg-day N/A N/A 7.73E-06

Beryllium 4.36E-01 mg/kg 4.36E-01 mg/kg 2.70E-12 mg/kg·€lay 5.RE-06 mg/kg-€lay N/A N/A 4.73E-07

Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specifc (M) EPC selected for hazard calculation.

CRA 198670
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Cadmium 8.90E+00 mg/kg 8.90E+00 mg/kg 5.51 E-11 mg/kg-day 5.70E·05 mg/kg-day N/A N/A 9.66E-07

Chromium Total 3.86 E+03 mg/kg 3.86E+03 mg/kg 2.39E-08 mg/kg·<lay - mg/kg·(lay N/A N/A NC

Chromium VI (Hexavalent) 1.402+01 mg/kg 1.405+01 mg/kg 8.66£-11 mg/kg-day 2.80£-05 mg/kg-day N/A N/A 3.09£-06

Cobatt 2.02E+01 mg/kg 2.02E+01 Ing/kg 1.25E-10 mg/kg-€lay 5.70E-06 mg/kg-(lay N/A N/A 2.19505

Copper 3.44E+02 mg/kg 3.44E+02 mg/kg 2.13£-09 mg/kgday - mg/kg-day N/A N/A NC

Iron 1.93 E+04 mg/kg 1.93E+04 Ing/kg 1.19E-07 mg/kg-day - mg/kgday N/A N/A NC

dad 1.35 E+02 mg/kg 1.35E+02 mg/kg 8.37E·10 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 2.682+03 ing/kg 2.68 E+03 mg/kg 1.66508 mg/kg-day 1.43£-05 mg/kg-day N/A N/A 1.161-03

Mercury 7.2OE-02 mg/kg 7.20E-02 mg/kg 4.46E·13 Ing/kg-day 8.60E·05 mg/kg·day N/A N/A 5.18£-09

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg 8.72E-09 mg/kg<lay - mg/4-day N/A N/A NC

Selenium 1.29E+01 mg/kg 1.29E+01 mg/kg 7.98511 mg/kg-day - mg/kg-day N/A N/A NC

Thallium 5.88 E+00 mg/kg 5.NE•00 ms/kg 3.64E-11 mg/kg-{lay - mg/kg-day N/A N/A NC

Vanadium 1.002+02 mg/kg 1.OOE+02 mg/kg 6.22E-10 mg/kg-day - mg/kg-day N/A N/A NC

Zinc 2.24E+02 mg/kg 2.24E+02 mg/kg 1.39E-09 mg/kg-day - ms/kg<lay N/A N/A NC

(Total) 1.32E-03

Total Hazard Index Across All Exposure Routes/Pathways ; 3.OE-01
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TABLE B.1.6.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUIURE TRESPASSER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Der,nal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent .

Expost,re Chemical Medium Medium Rosite Route . EPC Intake Intake - Rife,ence Reference REference Riference H.z,id
Rotiti of Potenti.i EPC EPC EPC EPC Selected (Non-Car,crO (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concfrn Value Units Vnttle Units for Hotard Units Units

Calculation M

Ingestion Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 5.40£-02 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 5.40E-02
Antimony 3.392+02 mg/kg 3.39E+02 mg/kg M 2.38E-04 mg/kg-€lay 4.OOE-04 Eng/kg-day N/A N/A 5.94E-01
Arse,kic 1.39£+01 mg/kg 1.39E+01 mg/kg M 9.72E-06 mg/kg-{lay 3 OOE-04 mg/kg-day N/A N/A 3.24E-02
Barium 2.73E+02 mg/kg 2.73E+02 mg/kg M 1.92E-04 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 2.74£43

Beryllium 5.48E-01 mg/kg 5.481-01 mg/kg M 384E-07 mg/kg-day 2.002-03 mg/kg-€lay N/A . N/A 1.92504 '
Cadmium 2.1 IE+01 1.48E-05 mg/kg-day 5.005-04 mg/kg-day N/A N/A 2.96£42ing/kg 2·11 E+01 mg/kg M
Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 588E-03 mg/kg-day 1.503+00 mg/kg-day N/A N/A 3.92£-03

Chroinium V[ (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 5.56E05 mg/kg-day 3.002-03 mg/kg·{lay N/A N/A 1.85£-02
Cobalt 3.65£+01 mg/kg 3.65E+01 ing/kg M 2.56E-05 mg/kg€lay 2.005+02 mg/kg-day N/A N/A 1.28 E-03

Copper 1.70E+03 11,8/4 1.70E+03 mg/kg M 1.19E-03 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.97£-02

Iron 2.436+04 mg/kg 2.43E+04 mg/kg M 1.70E-02 mg/kg·day 3.00E-01 mg/k#;<lay N/A ' N/A 5.67E-02

Lead 1.22£+03 mg/kg 1.22E+03 mg/kg M 8.56E-04 mg/kg-{lay . mg/kg-day N/A N/A NC

Manganese 5.68E+03 ing/kg 5.68E+03 mg/kg M 3.98E-03 mg/kg-€lay 4.67E-02 mg/kg-day N/A N/A 8.53E-02

Mercury 3.75E-01 ing/kg 3.75E-01 mg/kg M 2.63E-07 mg/kg-€lay · 3.ODE-04 mg/kg€lay N/A N/A ·8.77E-04

Nickel 5.16E+03 mg/kg 5.16E+03 mg/kg M 362E-03 mg/kg·day 2.00E-02 mg/kg-day N/A N/A 1.81 E-01

Selenium 2.63E+·01 mg/kg 2636+01 mg/kg M 1.84E-05 mg/kg-day 5./603 mg/kg-day N/A N/A 3.69E-03

Thallium 1.01 E+01 mg/kg 1.012+01 mg/kg M 7.10E-06 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.01£-01

Vanadium 1.87£+02 mg/kg 1.87£+02 mg/kg M 1.31 E-04 . mg/kg-{lay 1.OOE-03 mg/kg-day N/A N/A 1.31 E-01

Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 6.97E-04 mg/kg-day 3.00601 mg/kg-day N/A N/A 2.32E-03

(Total) + . 1.33£+00

Dennal - Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 4.75£-03 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 4.75£-03

Antimony 3.39E+02 mg/kg 3.39E+02 mg/kg M 2.09E-05 mg/kg<lay 6.002-05 mg/kg€lay N/A N/A 3.49601

Arsenic 1.39E+01 ing/kg 1.392+01 mg/kg M 2.57£-06 mg/kg-{lay 3.00E-04 mg/kg-{lay · N/A · N/A 8.55E-03

Barium 2.73E+02 ng/g 2.73E-01 mg/kg M 1.69E-08 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 3.44£-06

Beryllium 5.48E-01 ing/kg 5.48E-01 mg/kg M 3.38E-08 mg/kg-day 1.40E-05 mg/kg<lay N/A N/A 2.42E-03

Cadmium 2.11 E+01 mg/kg 2.11 E+01 mg/kg M 1.30E·07 mg/kg-day 2.50£-05 mg/kg-day N/A N/A 5.22E-03

Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 5.17E-04 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 2.65£-02

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 4.89E-06 mg/kg-day 7.50E-05 mg/kg-day N/A N/A 6.52602

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 2.25E-06 mg/kg-<lay 2.00E-02 mg/kg-day N/A N/A 1.13£-04

Co]4. 1.70E+03 mg/kg 1.70E+03 mg/kg M 1.05504 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.62£43

Iron 2.43E+04 mg/kg. 2.43E+04 mg/kg M 1.50E-03 mg/kg-day 3.00E-01 mg/kg·day N/A N/A 4.99E-03

Lkad 1 22 E+03 Ing/kg 1.22£+03 mg/kg M 734£-05 mg/kg-day - mg/kg-clay N/A N/A NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 3.51 E-04 mg/kg-day 1.87£>03 mg/kg-day N/A N/A 187E-01

Mercury 3.75E-01 mg/kg 3.75E-01 mg/kg M 2.31E-08 mg/kg-{lay 3.OOE-04 mg/kg-day N/A N/A 7.72E-05

Nickel 5.16E+03 IT,g/kg 5.16E+03 mg/kg M 3.18£-04 mg/kg-€lay 8.00E-04 mg/kg-{lay N/A N/A 3.98E-01

Selenium , 2.635+01 mg/kg 2.63E+01 mg/kg M 1.62E-06 mg/4-day 5.00E-03 mg/kg·clay N/A N/A 3.25E-04

Thallium 1.01E+01 mg/kg ' 1.01E+01 mg/kg M 6.25E-07 mg/kg·day 7.00E-05 mg/kg-day N/A N/A 8.92603

Vanadium 1.87E+02 mg/kg 1.87 E+02 mg/kg M 1.15E-05 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 4.43£-01

Zinc 9.94E+02 mg/kg 9.94£+02 mg/kg M . 6.13E-05 mg/kg-<lay 3.002-01 mg/kg-day N/A N/A 2.04£-04

(Total) 1.51E+00

CRA 19867.(5)
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TABLE B.1.6.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SLAG

REASONABLE MAXIMUM EXPOSURE

OFERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA PALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dennal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Expos,le ChimUn/ Midium Medium Route Route EPC Intake Intake Reference Reference Reference Referrnce Hazard

Rolite of Poteltill EPC EPC EPC EPC Selected (Non-Cantu) (Non-Cancer) Dose Dose Units Concentration Conrentintion Quofient

Conce,n Valle lIMItS VIlle Units fo, Ha.,d lIMitS liMits

Colcuution (I)

Inhalation Aluminum 7.70E+04 Ing/kg 7.70E+04 mg/kg M 1.91£-06 mg/kg-day 1.00£43 mg/kgdy N/A N/A 1.91 E-03

Antimony 3.39E+·02 mg/kg 3.39E+02 mg/kg M 8.39£-09 ung/kt<lay - mg/kg·clay N/A N/A NC

Arsenic 1.39£+01 mg/4; 1.39£401 mg/kg M 3.43510 mg/kg-day - mg/kg€lay N/A N/A NC

Barium 2.73E+02 mg/kg 2.73E+02 mg/kg M 6.76£-09 mg/kg-day 1.40E-04 mg/kgday N/A N/A 4.83E-05

Beryllium 5.488-01 mg/kg 5.48E-01 mg/kg M 1.362·11 mg/kg·day 5.70E-06 mg/kg-day N/A N/A 2.38E-06

Cadmium 2.liE+01 ing/kg 2.11 E+01 ing/kg M 5.23E-10 mg/kg-day 5.70E·05 mg/kg-day N/A N/A 9.181-06

Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 2.07E-07 mg/kg€lay - mg/kg-day N/A N/A NC

Chromium VI (Hexavalent) 7.93£+01 mg/kg 7.93£+01 mg/kg M 1.96509 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 7.01 E+05

Cobalt 3.65E•01 mg/kg 3.65E+01 mg/kg M 9.04E-10 mg/kg-{lay 5.70E-06 mg/kgday N/A N/A 1.BE-04

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 4.20E-08 mg/#day - mg/kg€day N/A N/A NC

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 6.00E-07 mg/kg-day mg/kg-day N/A N/A NC

Lead 1.22 E +03 mg/kg 1.22E+03 mg/kg M 3.02E-08 mg/kg-day - mg/kg-day N/A N/A NC

Manginese 5.68E+03 mg/kg 5.68E+03 mg/kg M 1.41507 mg/kg-day 1.432-05 mg/kg-day N/A . N/A 9.83£-03

Mercury 3.75E·01 mg/kg 3.75£-01 mg/kg M 9.28E-12 mg/kg-day 8.60E-05 mg/kg-day N/A N/A 1.08E-07

Nickel 5.16E+03 mg/kg 5.16E+03 mg/kg M 1285-07 mg/kg-day - mg/4-day N/A N/A NC

Selenium 2.63£+01 mg/kg 2.63E+01 mg/kg M 6.51£-10 Ing/kg-(lay - mg/kgday N/A N/A NC

Thattium 1.018+01 mg/kg 1.01 E+·01 mg/kg M 2.50E·10 mg/kg-day - mg/kg-<lay N/A N/A NC

Vanadium 1.87E+02 mg/kg 1.87£+02 mg/kg M 4.62E-09 ms/kg-{lay - mg/kg.<lay N/A N/A NC

Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 2.46E-08 mg/kg-day - mg/kg-day N/A N/A NE

(Total) 1.2OE-02

Total Hazard Index Across All Exposure Routes/Pathways  2.8£+00
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867,|
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TABLE B.1.7.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUrURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag (0-10 ftbgs)

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Denial, and Inhalation
R,eceptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expos,ire Chemic; Medium Midium Route Route EPC Intake Intake Reference Reference Reference Reference Haxard
Roite of Potentint EPC EPC EPC EPC Selected (No.-Cancer) (Non-Cance,) Dose Dose Units Concmtration Concentration Quotient

Concern Vallf Unfs Vnlue Un'ts fo, Hazed Units liMits

Calculation (1)

ingition Aluminum 1.808+04 mg/kg 1.80E+04 mg/kg M 1.54502 mg/keday 1.00E+00 mg/kg-day N/A N/A 1.54E-02
Arsenic 6.94E+00 mg/kg 6.94£+00 mg/kg M 5.95E-06 mg/kg<lay 3.00E-04 mg/kgday N/A N/A 1.98 E-02

Barium + 1.45£+02 mg/kg 1.45£+02 mg/kg M 1.243-04 mg/kg-day 7.00E-02 mg/kg-day N/A · ' N/A 1.77E-03

Beryllium 7.66E-01 mg/kg 7.66£-01 mg/kg M 6.57E-07 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 3.28E-04
Cadmium 2.DE+00 mg/kg 2.41 E+00 mg/kg M 2.07E-06 mg/4-day 5.00E-04 mg/kg-day N/A N/A 4.13E-03

Chromium Total 1.24E+03 mg/kg 1.248+03 mg/kg M 1.061-03 mg/kg-{lay 1.503+00 ms/4-clay N/A N/A 7.07E-04

Chromium VI {Hexavalent) 1.70E+01 mg/kg 1.70E+01 mg/kg M 1.46605 mg/kgday 3 OOE-03 mg/kg·day N/A N/A 4.86E-03

Cobalt 1.78E+01 mg/kg 1.78E+01 mg/kg M 1.53E-05 mg/kg-dlay 2.OOE-02 .3/4-clay N/A N/A 7.63E-04

Copper , 1.16E+02 mg/kg 1.16£+02 mg/kg M 9.93E-05 mg/kg-€lay 4.00£-02 mg/kg-day N/A N/A 2.48E-03

Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M. 1.96E-02 mg/kg-day 3.002-01 4/kg-day N/A N/A 6.55£-02

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 4.86E-05 mg/kg€lay - mg/kg-day N/A N/A NC

Manganese 1432+03 mg/kg 1.43E+03 mg/kg M 1.222-03 mg/kg·day 4.67E-02 mg/kg-day N/A . N/A 2.62E-02

Mercury 3.60E-01 ing/kg 3.60E-01 mg/kg M 3.09E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.03E-03

Nickel 1.74E+·02 mg/kg 1.74£+02 mg/kg M 1.49E-04 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 7.46E-03

Selerium 4.302+00 mg/kg 4.30E+00 . mg/kg M 3.69E-06 mg/kg-clay 500E-03 mg/kg·€lay N/A N/A 7.37E-04
A

Tha Ilium . 3.75E+00 mg/kg 3.75E+00 mg/kg M 3.21506 mg/4-day 7.00E45 mg/kg-day N/A N/A 4.59E-02

Vanadium 5.071+01 mg/kg 5.07E+01 mg/kg M 4.34E-05 mg/kg-{lay 1.OOE-03 mg/kg-day N/A N/A 4.ME-02

Zinc 1.70E+02 mg/kg 1.70E+02 mg/kg M 1.45E-04 mg/kg€lay 3.00E-01 mg/kg<lay N/A N/A 4.85£-04

, ('Total) p · 24"E-01

Dermal Aluminum 1.80E +04 /8/kg 1.80E+04 mg/kg M 1.02[-04 mg/kg-€lay 1.DOE+00 mg/kg-day N/A N/A 1.02E-04

Arsenic 6.94E+00 mg/kg 6.94E+00 mg/kg M 1.18 E-07 mg/kg-day 3.OOE.04 mg/kg-day N/A N/A 3.93E-04

Barium 1.45£+02 ng/g 1.45501 . mg/kg M 8.19£-10 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 1.67E-07

Beryllium 7.66E-01 mg/kg 7.66E-01 mg/kg M 4.33E-09 mg/kg-day 1.40E·05 mg/kg-(lay N/A N/A 3.10£-Oil

Cadmium 2.41 E+00 mg/kg 2.416+00 mg/kg M 1.36E-09 mg/kg-day 2.508-05 mg/kg-day N/A N/A 5.45E-05

Chromium Total 1.24E+03 mg/kg 1.24 E+03 mg/kg M 7.006-06 mg/kg-day 1.95502 mg/kg-day N/A N/A 3.59E-04

Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70E+01 mg/kg M 9.62E-08 mg/kg-day 7.50E-05 mg/kg-(lay N/A N/A 1.28£-03

Cobalt 1.782+01 mg/kg 1.78E+01 mg/kg M 1.01£-07 Ing/kg-day 2.00E-02 . mg/kg-day N/A N/A 5.03/-06

Copper 1.16£+02 mg/kg 1.16E+02 mg/kg M 6.55E-07 mg/kg·day 4.KE-02 mg/kg-day N/A N/A 1.ME-05

Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 1.308-04 mg/kg-day 3.00601 mg/kg-day N/A N/A 4.32E-04

Dd 5.678+01 mg/kg 5.67£+01 mg/kg M 3.21 E-07 mg/kg-day mg/kg-day N/A N/A NC

Manganese 1.43E+03 mg/kg· 1.43£+03 mg/kg · M 8.07E06 mg/kg-day 1.878-03 mg/kg·day N/A N/A 4.322-03

Mercury 3.60E-01 mg/kg 3.60E-01 mg/kg M 2.04E-09 Ing/kg-clay 3.00E-04 mg/kg-€lay N/A N/A 6.79E-06

Nickel 1.74E+02 mg/kg 1.742+02 mg/kg M 9.84E·07 mg/k8-day 8.008-04 mg/kg-day N/A N/A 1.23 E-03

Selenium 4.30E+00 mg/kg 4.30E+00 mg/kg M 2.43E-08 mg/kg-day 5.00903 mg/kgday N/A N/A 4.878-06

Thallium /75E+00 mg/kg 3.758+00 mg/kg M 2.12E-08 mg/kg-clay 7.00£45 mg/kg-day N/A N/A 3.03E-04

Vanadium 5.07E+01 mg/kg 5.07£+01 mg/kg M 2.87E-07 mg/kg-day 2.60£-05 mg/4-day N/A N/A 1.101-02

Zinc 1.70E+02 mg/kg 1.70E+02 mg/kg M 9.602-07 mg/kg·day 3.002-01 mg/kg-day N/A N/A 3.20E-06

Botal) 1.98E-02
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TABLE B.1.7.CT

CALCULAMON OF NON-CANCER HAZARDS FOR FUrURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

.
Scenario Timeframe: Future

Medium: Soil and Slag (O-10 ftbgs)
Exposure Medium: Surface Soil

Exposure Point: ingestion, Denial, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposm Chemical Medium Mfdium Route Route EPC Intake Intake Refern" Reference Rffere.re Reference Hazard
Route of Potentint EPC EPC EPC EPC Selected (Non-Cancer) (Non-Catier) Dow Dose Units Concentration Concentration Quotient

Concern Valle Units value U.ill for Hai.,d Units 11,1115

Colmiction m 
--

Inhalation Aluminum 1.80E+04 mg/kg 1.80E+04 mg/kg M 7.53E-07 mg/kg-{lay 1.00603 mg/kg€lay N/A N/A 7.532-04
Arsenic 6.94 E+00 mg/kg 6.94E+00 mg/kg M 2.90E-10 mg/kg-day - mg/kg<lay N/A N/A NC

Barium · 1,45£+02 mg/kg 1.45E+02 mg/kg M 6.06E-09 mg/kg-day 1.40604 mg/kg€Lay N/A N/A 4.33E-·05

Beryllium 7.66E-01 mg/kg 7.66E-01 mg/kg M 3.215-11 mg/kg-day 5.70E-06 mg/kg·day N/A N/A 5.63£-06
Cadmium 2.41E+00 mg/kg 2.4 l E+00 mg/kg M 1.01 E-10 mg/kg-(lay 5.70E-05 mg/ks-day N/A N/A 1.77E-06
Chromium Total 1.24 E+03 mg/kg 1.24E+03 mg/kg M 5.18E-08 mg/kg-day _ mg/keday N/A N/A NC
Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70E+01 mg/kg M 7.llE-10 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 2.54E-05
Cobalt 1.78E+01 mg/kg 1.78E+01 mg/kg M 7.452-10 mg/kg-day 5.702-06 mg/kg·day N/A N/A 1.31 E-04

Copper 1.16 E+02 mg/kg 1.16E+02 mg/kg M 4.85E-09 mg/kg-<lay - mg/kg-day N/A N/A NC
Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 9.59E47 mg/kg-day - mg/kg-(lay N/A N/A NC
Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 2.37E-09 mg/kg-day mg/kg-day N/A N/A NC

Manganese 1.43E+03 ing/kg 1.43 E+03 mg/kg 5.97£-08 mg/kg-<lay 1.43505 mg/kg-day N/A N/A 4.18 Em

Mercury 3.60601 mg/kg 360E-01 mg/kg 1.51£·11 mg/ks-day 8.60E-05 ms/4-day N/A N/A 1.75507

Nickel 1.74 E+02 mg/kg 1.NE+02 mg/kg 7.28E-09 mg/kg-day - mg/kg-clay N/A N/A NC
Selerium 4.30E+00 mg/kg 4.30E+00 mg/kg 1.80[-10 mg/kg<lay - mg/kg<lay N/A N/A NC
Thallium 3.75£+00 mg/kg 3.75£+00 mg/kg 1572-10 Ing/kg-day - mg/kg-day N/A N/A NC
Varu,dium 5.07E+01 mg/kg 5.07£+01 mg/kg 2.12E·09 mg/kg-{lay - mg/keday N/A N/A NC
Zinc 1.70E+02 mg/kg 1.70E+02 mg/kg 7.10E-09 mg/kg-{lay - mg/k,day N/A N/A NE

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.

CRA 19867
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(Total) 5.14E-03

Total Hazard Index Across All Exposure Routes/Pathways  2 7E-01
Notes:
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TABLE B.1.7.RME

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag (O-10 ftbgs)
Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation.

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expos,1,1 Cheme/ Medium Medium Ro.te Route EPC Intake Intake Reference Ref""" Rff"ence Refer"ce Hazard .

Roi,te of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Conce•,tration Quotimt i,
Concern Value Units VAllIe lin'ts for Hazard liMits Units

Calculation (1)

Ingestion Aluminum 2.89E+04 mg/kg 2.89E+04 mg/kg M 2.83E-02 mg/kg-{lay 1.00E+00 mg/kg<lay ' NIA N/A 2.83E-02

Arsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M 9.47£46 mg/kg-day 3.00E-04 mg/kg-{lay N/A · N/A 3.16E-02

Barium 1.70£+02 mg/kg 1.70E+02 mg/kg M 1.671-04 mg/kg-day 7.002-02 mg/kg-day N/A · N/A 2.382·03

Beryttium 9.71 E-01 · mg/kg 9.71 E-01 mg/kg M 9.51 E-07 mg/kg€lay 2.005-03 mg/kg-day N/A N/A 4.75E-04

Cadmium 1.34E+01 mg/kg 1.34£+01 mg/kg M 1.ME-05 mg/kg·€lay 5.00E-04 mg/kglay N/A N/A · 2.62£-02

Chromium Total 1592+03 mg/kg 1.59E+03 mg/kg M 1.56E-03 mg/kg-day 1.50£+00 mg/kg-day N/A N/A 1.04 E-03

Chromium VI (Hexavalent) 5.82£+01 mg/kg 5.82E+01 mg/kg M 5.70E-05 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 1.90E-02

Cobalt , 5.RE+01 mg/kg 5.70E+01 mg/kg M 5.58E-05 mg/kg·day 2.0OE-02 mg/kg-day N/A N/A 2.79E-03

Copper 5.37E+02 .g/kg 5.37E+02 mg/kg M 5.25E-04 mg/kg-day .4.OOE-02 mg/kg-day N/A N/A 1.31E-02

Iron 2.83E+04 mg/kg 2.83E+04 mg/kg M 2.77E-02 mg/kg-day 3.00601 mg/kg-day N/A N/A 9.24E-02

Lead 8.16E+01 mg/kg 8.16E+01 mg/kg M 7.99E-05 mg/kg·day - mg/kg-day N/A N/A NC

Manganese 1.81 E+03 mg/kg 1.81 E+03 mg/kg M 1.77E-03 mg/kg-day 4.67£-02 mg/kg-day N/A N/A 3.80E42

Mercury 3.56E+00 mg/kg 3.56E+00 mg/kg M 3.48E-06 mg/kg-day 3.00E-04 Ing/kg-day N/A N/A 1.16£-02

Nickel 6.17E+02 mg/kg 6.17£+02 mg/kg M 6.04E-04 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 3.02E-02

Selenium 5.41 E+00 mg/kg 5.41£+00 mg/kg M 5.29E-06 mg/kg-day 5.00E-03 mg/kg·clay N/A N/A 1.06E-03

Thallium 5.40E+00 mg/kg 5.40E+00 mg/kg M 5.28£46 mg/kg-day 7.OOE-05 fng/kg-day N/A N/A 7.55£-02

Vanadium 5.84 E+01 mg/kg 5.84E+01 mg/kg M 5.72E-05 mg/kg-<lay 1.00503 mg/kg-day N/A N/A 5.72E-02

Zinc . 2.08E+02 mg/kg 2.08E+02 mg/kg M 204E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.79E-04

(Total) 4.31 E-01

Dermal Aluminum 2.89E+04 .8/4 289E+04 Ing/kg M 1.87E-03 mg/kg-(lay 1.00£+00 mg/kg-day N/A N/A 1.87E-03

Arsenic 9.68 E +00 mg/kg 9.68E+00 mg/kg M 1.878-06 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 6.25E-03

Barium 1.70E+02 ng/g 1.70501 ing/kg M 1.10E-08 mg/kg-(lay 4.90E-03 mg/kg-day N/A N/A 2.24E-06

Beryllium 9.71501 mg/kg 9.71£-01 mg/kg M 6.27E-08 mg/kg-day 1.40605 mg/kg-day N/A N/A 4.4603

Cadmium 1.34E+01 mg/kg 1.34E+01 mg/kg M 8.65E-08 mg/kg-€lay 2.50E-05 mg/kg-day N/A N/A 3.46E-03

Chromium Total 1.59E+03 mg/kg 1.59E+03 ing/kg . M 1.03E-04 mg/kg€lay 1.95E-02 mg/kg·€lay N/A N/A 5.27E-03

Chromium VI (Hexavalent) 5.82£+·01 mg/kg 5.82E+01 mg/kg M 3.76E-06 mg/kg-€lay 7.50£-05 mg/kg-day N/A N/A 5.01 E-02

Cobalt 5.70E+01 mg/kg 5.70E+01 mg/4 M 3.682-06 mg/kg-day 2.008-02 mg/kg-€lay N/A N/A 1.841-04

Copper 5.37E+02 mg/kg .5.37E+02 mg/kg M 3.47E·05 mg/kg-day 4.OOE-02 mg/kg-€lay ·N/A N/A 8.67E-04

Iron 2.832+04 mg/kg 2.83E+04 mg/kg M 1.83E-03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.1 OE-03

lead 8.16£+01 mg/kg 8.16E+·01 mg/kg M 5.27E-06 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.81 E+03 mg/kg 1.81 E+03 mg/kg M 1.17EE-04 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 6.26£-02

Mercury 3.56E+00 mg/kg 3.56E+00 mg/kg M 2.30£-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 7.662-04

Nickel 6.176+02 mg/kg 6.17E+02 mg/kg M 3.99E-05 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 4.98E-02

Selenium 5.41£+00 mg/kg 5.41 E+00 mg/kg M 3.49E-07 mg/kg-day 5.OOE-03 . mg/kg-{lay N/A N/A - 6.98£45

Thallium 5.40E+00 mg/kg 5.40E+00 mg/kg M 3.492-07 mg/kg-day 7.00E-05 mg/kg-€lay N/A N/A 4.98E-03

Vanadium 5.84 E+01 mg/kg 5.84 E+01 mg/kg M 3.77E-06 mg/kg-{lay 2.60E-05 mg/kg-day N/A N/A 1.45 E-01

Zinc 2.08E+02 mg/kg 2.ORE+02 mg/kg M 1.ME-05 mg/kg-day 3.00E-01 mg/kg·day N/A N/A 4.48£-05

(Total) 3.428-01

CRA 19867 (5)
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TABLE B.1.7.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAC
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Stag (O-10 ftbgs)
Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dennal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium M.dium Route Route EPC intake Intake Reference R.f.ente R,fer,"ce R,ferenee Hataid
Route of Potentint EPC EPC EPC EPC Selected Mon-Cancer) (Non-Cancer) Dog Dose Units Concentmtion Concentration Quotient

Concern Valu, Units value Units for Hataid liMItS Units

Calculation (1)

1nhalation Aluminum 2.89E+04 mg/kg 2.898+04 mg/kg M 1.38[-06 mg/kgday 1.OOE-03 [ng/kgday N/A N/A 1.38E-03
Arsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M 4.62E-10 mg/kgday - mg/kg-day N/A N/A NC
Barium 1.70£+02 mg/kg 1.703+02 mg/kg M 8.13E-09 mg/kg-day 1.4OE-04 mg/kgfay N/A N/A 5.81 E-05

Beryllium 9.71501 mg/kg 9.71 E-01 mg/kg M 4.64E·11 mg/kg-day 5.70E-06 mg/kg·€lay N/A N/A 8.14£-06
Cadrnium 1.34 E+01 mg/kg 1.34 E+01 mg/kg M 6.40E-10 mg/kg-<lay 5.70E-05 '8/kg-day N/A N/A 1.121-05
Chroinium Total 1.59E+03 mg/kg 1.59 E+03 mg/kg M 7.61 E-08 mg/kg-day - mg/kg-day N/A N/A NC
Chromium VI (Hexavalent) 5.82E+·01 mg/kg 5.82E+01 mg/kg M 2.78£-09 mg/kg-day 2.802-05 mg/kg·€lay N/A N/A 9.932-05

Cobalt 5.70E+·01 ing/kg 5.70E+01 mg/kg M 2.72E-09 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 4.78E-04

Copper · 5.37E+02 mg/kg 5.376+02 mg/kg M 236E-08 mg/kg-day - mg/kg-day N/A N/A NC

Iron 2.83E+04 mg/kg 2.83E+04 mg/kg M 1.35E-06 mg/kg-day mg/kg-day N/A N/A NC

Lead 8.165+01 mg/kg 8.168+01 mg/kg M 3.90E-09 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.81 E+03 mg/kg 1.81£+03 mg/kg M 8.66E-08 mg/kg-day 1.43£-05 mg/kg-day N/A N/A 6.06£-03

Mercu ry 3565+00 mg/kg 3.56E+00 mg/kg M 1.70£-10 mg/kg-day 8.60E-05 mg/kg-(lay N/A N/A 1.98506

Nickel 6.17E+02 mg/kg 6.17E+02 mg/kg M 2.95E-08 mg/kg-day - mg/kglay N/A N/A NC
Selenium 5.41 E+00 mg/kg 5.41 E+00 mg/kg M 2.58£-10 mg/kg-{lay - mg/kg-day N/A N/A NC
Thallium 5.40E+00 mg/kg 5.40E+00 mg/kg M 2.58510 mg/kg-<lay - mg/kg-day N/A N/A NC

Vanadium 5.84E+01 mg/kg SNE+01 mg/kg M 2.79E-09 mg/kg€lay - mg/kg-day N/A N/A NC
Zinc 2.088+02 mg/kg 2.08E+02 mg/kg M 9.95E-09 mg/kg-day - mg/kg-€lay N/A N/A NG

gotal)
8.09 E-03

--

Total Hazard Index Across Atl Exposure Routes/Pathways ; 7,8E·01
Ngle'

= Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specifc (M) EPC selected for hazard catculation
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TABLE B.1.8.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SOIL

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestio,1, Dermal, and [nhalation

Receptor Population: Industrial/Commercial Worker

Receptor Age: Adult

Exposulf Ch/mical Midium Medium Rout, Route EPC ktake ktake Referew Refevence RefeFence Reference Hazard

Routi of Potential EPC EPC EPC EPC Se/ected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration ConcentroNon Quotient

Concint Valur Units Valur Units for Hazard Un;ts Units

Calculation (1)

Ingestion Arsenic · ' 6.16E+00 mg/kg 6.16E+00 mg/kg M 5.28E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.76502

Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 1.27E-04 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 1.81 E-03

Beryllium 6.90E-01 mg/kg 6.90Eal mg/kg M 5.91 E-07 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 2.96£-04

Cadmium 1.22E+00 mg/kg 1.22E+00 mg/kg M 1.05E-06 mg/kg-day 5.OOE-04 mg/kg-day N/A N/A 2.0'DE-03

Chromium Total 1.65E+02 mg/kg 1.65E+02 mg/kg M 1.4212-04 mg/kg<lay 1.50E+00 mg/kg-day N/A N/A 9.43E-05

Cobalt 1.79[+01 mg/kg 1.79E+01 mg/kg M 1.53E·05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 7.67E-04

Copper 3.34E+01 mg/kg 3.34 E+01 mg/kg M 2.86E-05 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 7.15E-04

Iron 2.42E+04 mg/kg 2.42E+04 mg/kg M 2.08£-02 mg/kgday 3.00E-01 mg/kg-day N/A N/A 6.92E-02

Lead 5.41 E+01 mg/kg 5.41£+01 mg/kg M 4.64E-05 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 9.OOE-04 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.93E-02

Mercury 4.40E·01 mg/kg 4.40£-01 mg/kg M 3.775-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.26E·03

Nickel 2.62£+01 mg/kg 2.62E+01 mg/kg M · 2.24E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.12E-03

Selenium 2.35E+00 mg/kg 2.35 E+00 mg/kg M 2.01E-06 mg/kg-day 5.00£-03 mg/kg-day N/A N/A 4.03E-04

Zinc 1.64 E+02 mg/kg 1.64E+·02 mg/kg M 1.40E-04 mg/kg-·day 3.00E-01 mg/kg-(lay N/A N/A 4.67E·04

(Total) · 1.15E-01

Dermal Arsenic 6.16£+00 Ing/kg 6.16E+00 mg/kg M 1.OSE·07 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 3.48E-04

Bariuni 1.48 E+02 ng/8 1.48E-01 mg/kg M 8.36E-10 . mg/kg-day 4.90E.03 mg/kg-day N/A N/A 1.71 E-07

Beryllium 6.902-01 mg/kg 6.90E-01 mg/kg M 3.90E·09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 2.79604

Cadmium 1.22£+00 mg/kg 1.22E+00 mg/kg M 6.90E-10 mg/kg-clay 2.50E-05 mg/kg-day N/A N/A . 2.76E-05

Chromium Total · 1.65E+02 mg/kg 1.65 E+02 mg/kg M 9.ME-07 mg/kg-day 1.95E-02 mg/4-day N/A N/A 4.796-05

Cobalt 1.79E+01 mg/kg 1.792+01 mg/kg ·M 1 OJE-07 mg/kg-day 2.001-02 mg/kg-day N/A N/A 5.06E-06

Copper 3.34 E+01 mg/kg 3.34E+01 mg/kg M 1.89507 mg/kg-day 4.00£-02 mg/kg-day N/A N/A 4.nE-06

Iron 2.42E+04 mg/kg 2.42E+04 mg/kg M 1.373-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A . 4.57E-04

Lead 5.41 E+01 mg/kg 5.41 E+01 mg/kg M 3.06E-07 - mg/kg-day - mg/kg-day N/A , N/A NC

Mmiga,iese 1.05E+03 mg/kg 1.05E+03 Ing/kg M 5.94E-06 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 3.18 E-03

Mercury 4.40E-01 mg/kg 4.40E-01 mg/kg M 2.49E-09 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 8.30E-06

Nickel 2.62£+01 mg/kg 2.62£+01 mg/kg M 1.48E-07 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 1.85E-04

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 1.33E-08 mg/kg<lay 5.OOE-03 mg/kg-<lay N/A N/A 2.66E-06

Zinc 1.64£+02 mg/kg 1.64E+02 mg/kg M 9.25E-07 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.08E-06

(Total)
4.54E-03

CRA 19867 (5)



Page 2 of 2
TABLE B.1.8.CT

CALCULAT[ON OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and 1,halation

Receptor Population: Indusbial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Midium Medium Route Route EPC Intake litake Reference Reference Reference Reference Hazard

Routf of Potentiat EPC EPC EPC EPC Setected (Dion-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quohent
Concern Value Units Valu. liMits for Hazard Units  Units

ColculaNon (1)

1nhalation Arsenic 6.162+00 mg/kg 6.168+00 mg/kg 2.58£-10 mg/kg-day - mg/kg-day N/A N/A NC

Barium 1.48£+02 mg/kg 1.48E+02 mg/kg 6.18E-09 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 4.423-05

Beryllium 6.90E·01 mg/kg 6.90E-01 mg/kg 2.89E-11 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 5.07E-06

Cadmium 1.22 E+00 mg/kg 1.22£+00 Ing/kg 5.llE-11 mg/kg-day 5.70E-05 mg/kg-day N/A N/A 8.96E-07

Chromium Total 1.65E+02 mg/kg 1.65E+02 mg/kg 6.91 E-09 mg/kg-day - mg/kg-day N/A N/A NC

Cobalt 1.792+01 mg/kg 1.79E+01 mg/kg 7.49E-10 mg/kg-day 5.70E 06 mg/kg-day N/A N/A 1.31 E-04

Copper 3.342+01 mg/kg 3.34£401 mg/kg 1.40E-09 mg/kg-day - mg/kg-day N/A N/A NC

Iron 2.42E+04 mg/kg 2.42E+04 mg/kg 1.NE-06 mg/kg-day - mg/kg-day N/A N/A NC

Lead 5.41 E+01 mg/kg 5.41 E+01 mg/kg 2.265-09 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.05E+03 mg/kg 1.05E+03 Ing/kg 4.39E-08 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 3.07E,03

Mercury mg/kg 4.40E-01 mg/kg4.40E-01 1.84E-11 mg/kgday 8.60£-05 mg/kg-day N/A N/A 2.14£-07

Nickel 2.62E+01 mg/kg 2.621+01 mg/kg 1.10E-09 mg/kg-day - mg/kg-day N/A N/A NC
Selenium 2.35E+00 mg/kg 2.35£+00 mg/kg 9.83£-11 mg/kg·day - mg/kg·day N/A N/A NC

Zilc 1.64 E+02 mg/kg 1.64 E+02 mg/kg 6.84E-09 mg/kg-day - mg/kg-day N/A N/A MC

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 1986
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(Total) 3.25E-03

Total Hazard Index Across All Exposure Routes/Pathways 1 2E-01
Notes:
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TABLE B.1.8.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil 

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expos.,i Chimical M.dium Medium Route Route EPC Intak, Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cance,) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazaid lIMItS Units

Calculation (1)

Ingestion Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 6.91 E-06 mg/kg·day 3.00E-04 mg/kg-day N/A N/A 2.30E-02

Barium . 3.36E+02 mg/kg 3.36E+02 mg/kg M 3.29E-04 mg/kg-day 7.0OE-02 mg/kgday N/A N/A 4.70E-03

Beryllium 7.90E-01 mg/kg 7.902-01 nig/kg M 7.732-07 mg/kg-day 2.00E-03 mg/kg-day N/A · N/A 3.87E-04

Cadmium 1.52E+00 mg/kg 1.52£+00 mg/kg M 1.49E·06 mg/kg-day 5.00£-04 mg/kg-day N/A N/A 2.98E-03

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 2.53E-04 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 1.68E-04

Cobalt 8.89£+01 mg/kg 8.89E+01 mg/kg .. M 8.70E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 4.35503

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 4.57E-05 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.14£-03

Iron 3.BE+04 mg/kg 3.856+04 mg/kg M 3.77E-02 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 1.26E-01

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 2.21E-04 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M . 4.39E-03 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 9.40E-02

Mercury 8.44E-01 mg/kg 8.442-01 mg/kg M 8.26£-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 2.752-03

Nickel / 2.82E+01 mg/kg 2.82£+01 Ing/kg M 2.76E-05 mg/kg-·clay 2.00E-02 mg/kg-day N/A N/A 1.38E-03

Setenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 2.82 E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A . 5.65504

Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 2.03E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.78£-04

(Total) 2.62 E-01

Dermal Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 1.37506 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.56E-03

Barium 3.36E+02 ng/g 3.36 E-01 mg/kg M 2.17E-08 mg/kg-day 4.90E-03 mg/kg€lay N/A N/A 4.43E-06

Beryllium 7.90E-01 mg/kg 7.90E-01 mg/kg M 5.10£-08 mg/kg·day 1.40E·05 mg/kg-{lay N/A N/A 3.65E-03

Cadmium 1.52£+00 mg/kg 1.52E+00 mg/kg M 9.83£-09 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 3.93E-04

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 1.67E-05 mg/kg-day 1.95£-02 mg/kg-day N/A N/A 8.55E-04

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 5.74E-06 mg/kg-day 2.00E-02 mg/kg-day ' N/A N/A 2.87E-04

Copper · 4.68E+01 mg/kg 4.68E+01 mg/kg M 3.02£-06 mg/kg-day 4.00£-02 mg/kg-day N/A N/A 7.55E-05

Iron 3.85E+04 mg/kg 3.85£+04 mg/kg M 2.49£-03 mg/kg-{lay 3.OOE-01 mg/kg-day N/A . N/A 8.29E-03

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg ,M 1.462-05 mg/kg-day - mg/kg-day. N/A N/A NC

Mangatiese · 4.49E+03 mg/kg 4.49E+03 mg/kg M 2.90E-04 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 1.551-01

Mercury 8.44E-01 mg/kg 8.44E-01 mg/kg M 5.45E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A + 1.82504

Nickel · 2.82E+01 mg/kg 2.82£+01 mg/kg M 1.82E-06 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 2.28E-03

Setenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 1.86£-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 3.73E-05

Zillc 2.08£+02 mg/kg 2.08E+02 mg/kg M 1.34E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 4.48E-05

(Total) . 1.76£-01

CRA 19867 (5)
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TABLE B.1.8.RME

CALCULAnON OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL-

REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Midium Medium Rout, Routr EPC f.take Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Conce.trahan Concentration Quotient

Concern Valuf Units Value Units for Hataid Units Units

Calculation m

1nhalation Arsenic 7.062+00 mg/kg 7.06E+00 Ing/kg M 3.37E-10 mg/kg-day - mg/kg-day N/A N/A NC

Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 1.61 E-08 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 1.15E-04

Beryllium 7.90£41 ing/kg 7.90E-01 mg/kg M 3.78E-11 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 6.62E-06

Cadmium 1.52E+00 mg/kg 1.52£+00 mg/kg M 7.27E-11 mg/kg-day 5.70E-05 mg/kg-clay N/A N/A 1.28E-06

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 1.23£48 mg/kg-day - mg/kg-day N/A N/A NC

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 4.25 E-09 mg/kg€lay 5.70E-06 mg/kg-day N/A N/A 7.45E-04

Copper 4.68E+01 mg/kg 4.68E+01 Ing/kg M 2.23E-09 mg/kg-day - mg/kg-day N/A N/A NC

Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 1.848-06 mg/kg-day - mg/kg-day N/A N/A NC

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 1.08£48 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 449E+03 mg/kg 4.49E+03 mg/kg M 2.NE-07 mg/kg-day 1.43505 mg/kg-day N/A N/A 1.50EE-02

Mercury M 1 35E-09 mg/kg-day

8.44E-01 mg/kg 8.44£-01 mg/kg M 4.03E-11 mg/kg-day 8.60505 mg/kg-day N/A N/A 4.69E-07

Nickel 2.82E+01 mg/kg 2.82£+01 mg/kg - mg/kg-day N/A N/A NC

Selenium 2.88E+00 mg/kg 2.88E+00 ing/kg M 1.38E-10 mg/kg-day - mg/kg-day N/A N/A NC

Zil,C 2.08E+02 mg/kg 2.08E+02 mg/kg M 9.93E-09 mg/kg-day - mg/kg-day N/A N/A NE

(Total) 1.59E-02

Total Hazard Index Across All Exposure Routes/Pathways 4.53-01

Notes:

= Not Avanable

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 1986
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TABLE B.1.9.CT

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Coinmercial Worker
Receptor Age: Adult

Exposure Chemirni Medium Medium Route Route EPC Intake Intake Reference . Refevence Reference Reference Hazard

Ro,ite 6f Potent;nt EPC EPC EPC EPC Selected (Non-Cance,) (Non-Cancer) Dose Dose Unifs Concent,ation Concentration Quofient
Co•cern Value lIMItS Value Units for Hotord lIMItS liMits

Calculation m

Ingestion Aluminum 1.81 E+04 mg/kg 1.81 E+04 mg/kg M 1.55602 mg/kg-day 1.00E•00 mg/1.-lay N/A N/A 1.55£02

Arsenic 6.38E+00 mg/kg 6.38£+00 mg/kg M 5.47E-06 cng/kg-day 3.00E-04 mg/kg<lay N/A N/A 1.82&-02

Barium 129E+02 mg/kg 129E+02 mg/kg M 1.10£-04 mg/kg-day 7.00E-02 mg/kglay N/A N/A 1.58£03

Beryllium 607E-01 mg/kg 607E-01 mg/kg M 5.202-07 mg/kg-{lay 2.00E-03 mg/kg-day N/A N/A 2.60£-04
Cadmium 3.40E+00 mg/kg 3.408+00 mg/kg M 2.91 E-06 mg/kg-day 5.00£-04 mg/kg-day N/A N/A 583E43

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 1.97E-03 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 1.31 E-03

Chromium VI (Hexavalent) 3.15£+01 mg/kg 3.BE+01 mg/kg M 2.70E-05 mg/kg-day 3.00E-03 mg/kg-<lay N/A N/A 9.00&03

Cobalt 1296+01 mg/kg 1.29E+01 mg/kg M 1.11 E-05 mg/kgday 2.00E-02 mg/kg·day N/A N/A  5.541-04
Copper 1.76E+02 mg/kg 1.76E+02 mg/kg M 1.51E·04 mg/kg-€lay 4.00E-02 mg/ks-day N/A N/A 3.77£-03

[ron 1.642+04 mg/kg 1.64£+04 mg/kg M 1.402-02 mg/kg-€lay 3.002-01 mg/kg-day N/A N/A 4.68E-02

Lead 5.67E+01 mg/kg 5.67/+01 mg/kg M 4.86£-05 mg/kg·€lay - mg/kg-day N/A N/A NC

Manganese . 3.45£+03 mg/kg 3.455+03 mg/kg M 2.96£-03 mi/kg-day 4.67E-02 mg/kg-€lay N/A . N/A 6.34 E-02

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 6.77E-08 mg/kg-day 3.OOE·04 mg/kg-day N/A N/A 2.26£44

Nickel 4.30£+02 mg/kg 4.30E+02 mg/kg M 3.68£·04 ms/kg-day 2.00E-02 mg/kg-€lAy N/A N/A 1.84502

Selenium 5.80E+00 mg/kg 5.80E+00 mg/kg M 4.97E-06 mg/kg-€lay 5.00E-03 mg/kg-day N/A N/A 9.94E-04

Thallium 5.71 E+00 mg/kg 5.713+00 mg/kg M 4.89E-06 mg/kg€lay 7.00E-05 mg/kg-day N/A N/A 6.99E-02

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 5.636·05 mg/kg-day 1.OOE-03 mg/kg-<lay N/A N/A 5.63£42

Zinc 1.29£+02 mg/kg 1.29E+02 mg/kg M 1.10E-04 mg/kg-day - 3.0(E-01 mg/kg-{lay N/A N/A 3.67E-04

(Total) · 3.12£41

Dennal Aluminum 1.81 E+04 · mg/kg 1.8!E+04 mg/kg M 1.028-04 mg/kg-clay 1.00E+00 mg/kg-day N/A N/A 1.02504

Arsenic 6.38E+00 mg/kg 6.38E+00 mg/kg M 1.08E-07 mg/kg-{lay 3.00E-04 mg/kg-day N/A N/A 3.61 E-04

Barium 1.29E+02 ng/g 1.29E-01 mg/kg M 7.29E-10 mg/kg-day 4.90E-03 mg/1(8€lay N/A N/A 1.49/-07

Beryllium 6.07E-01 mg/kg 6.07E-01 mg/kg M 3.43E-09 mg/kg·day 1.40E-05 mg/kg·clay N/A N/A 2.45E-04

Cadmium

Chromium Total

Chromium VI (Hexavalent)

Cobalt

Copper

3.402+00 mg/kg 3.40£+00 mg/kg M 1.92E-09 mg/kg-€lay 2.50E-05 mg/kg-day N/A N/A 7.698·05

2.30E+03 mg/kg 2.30E+03 mg/kg M 1.30605 mg/kg-€lay 1.95E-02 mg/kg€lay N/A N/A 6.67E-04

3.15E+01 mg/kg 3.15£+01 mg/kg M 1.78£-07 mg/kg·(lay 730E-05 mg/kg-day N/A N/A 2.38£-03

1.29E+01 mg/kg 1.292+01 mg/kg M 7.ME-08 mg/kg-€lay 2.OOE-02 mg/kg-day N/A N/A 3.66E-06

1.76E+02 mg/kg 1.76E+02 mg/kg M 9.96E-07 mg/kg-day 4.ODE·02 mg/kglay N/A N/A 2.49E-05

tron 1.64E+04 mg/kg 1.64E+04 mg/kg M 9.27E-05 mg/kg-day 3.00E-01 mg/kgday N/A N/A 3.09E-04

Lead 5.67E+01 mg/kg 5.67£+01 mg/kg M 3.21£-07 mg/kg-{lay - mg/kg-day N/A N/A NC

Manganese 3.45£+03 mg/kg· 3.45£+03 mg/kg M 1.95£-05 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 1.04E-02

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 4.47E-10 mg/kg€lay 3.00E-04 mg/kg-day N/A N/A 1.49£-06

Nickel 4.30E+02 mg/kg 4.3OE+02 mg/kg M 2.43E-06 mg/kg-€lay 8.00E-04 mg/kg-day N/A N/A 3.04E-03

Selenium 5.80E•00 mg/kg 5.80E+·00 mg/kg M 3.286-08 mg/kg-day 5.00E-03 mg/4-day N/A N/A 6.56E-06

Thallium 5.71 E+00 mg/kg 5.71 E+00 mg/kg M 3.232-08 mg/kg-day 7.0(E-05 mg/kg-day N/A N/A 4.6 l E-04

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 3.72E-07 mg/kg-day 2.60£45 mg/kg-day N/A N/A 1.43E-02

Zinc 1.29E+02 mg/kg 1.29£+02 mg/kg M 7.27E-07 mg/kg-day 3.00E+01 mg/ks-day N/A N/A 2.42£-06

(Total) 3.242-02

CRA 19867 (5)
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TABLE B.1.9.CT

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and lahalation

Receptor Population: Industrial/Coinmercial Worker

Receptor Age: Adult

Expos:,re Chimical Medium Medium Route Route EPC Intake Intake Rep."e R,frienre Reference Reference Hatard

Rotit, of Potentint EPC EPC EPC EPC Selected (NO.-Concer) (Non-Cancer) Dose Dose Units Concentration Concentration Quill'Mit

Conrin, Volur Units Vatur Units joi Hawid Units U.ill

Calculotion (1)

Inhalation Aluminum 1.81 E+04 mg/kg 1.812+04 mg/kg M 7-57£-07 mg/kg€lay 1.OOE-03 mg/kg-{lay N/A N/A 7.57E-04

Arsenic 6.38£+00 mg/kg 6.38E+00 mg/kg M 2.67E-10 mg/kgday - mg/kg-day N/A N/A NC

Barium 1.29E+02 mg/kg 1.29E+02 mg/kg M 539E-09 mg/kg-<lay 1.408-04 mg/kg-day N/A N/A 3.85£-05

Beryllium 6.07£-01 mg/kg 6.07£41 mg/kg M 254E-11 mg/kg-day 5.708-06 mg/kg-day N/A N/A 4.46E-06

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 1.42E-10 mg/kg-day 5.70E-05 mg/kg-day N/A N/A 250E-06

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 9.62E-08 mg/kg-€lay - mg/kg-day N/A N/A NC

Chromium VI (Hexavatent) 3.15£+01 mg/kg 3.15£+01 mg/kg M 1.32E-09 mg/kg-day 2.80E-05 mg/kg·day N/A N/A 4.71505

Cobalt 1.29E+01 mg/kg 1.29£+01 mg/kg M 5.4IE-10 mg/kg€lay 5.708-06 mg/kg-(lay N/A N/A 9.49E-05

Copper 1.76E+02 mg/kg 1.76£+02 mg/kg M 7.372-09 mg/kg-day - mg/kg-day N/A N/A NC

Iron 1.ME+04 mg/kg 1.64£+04 mg/kg M 6.86E-07 mg/kg-day - mg/kg-day N/A N/A NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 2.37£-09 mg/kg-day - ms/kg·(lay N/A N/A NC

Manganese 3.45£+03 mg/kg 3.45E+03 mg/kg M 1.44£-07 mg/kg-day 1.43£45 mg/kg-day N/A N/A 1.01 E-02

Mercury 7.90E-02 mg/kg 7.90E-02 Ing/kg M 3.3IE-12 mg/kg-day 8.60£·05 mg/kg-clay N/A N/A 3.84E-08

Nickel 4.30E+02 mg/kg 4.30E,02 mg/kg M 1.80E-08 mg/k*·day - mg/kg·day N/A N/A NC

Selenium 5.80E+00 ing/kg 5.80E+00 mg/kg 2.43E-10 mg/kg€lay - mg/kg·day N/A N/A NC

Thalium 5.71 E+00 mg/kg 5.71 E+00 mg/kg 2.39E-10 mg/ktday - mg/kg-(lay N/A N/A NC

Vanadium 6.57E+01 mg/kg 6.57£+01 mg/kg 2.75E-09 mg/kg-day - mg/kg-day N/A N/A NC

Zinc 1.29E+·02 Ing/kg 1.29E+02 mg/kg 5.38E-09 mg/kg-day - mg/kg·day N/A N/A

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1 ) Medium·Specific (M) El'C selected for hazard calculation.

CRA 19867

M

M

M

M

rrotmt) 1.10£-02

Total Hazard Index Across All Exposure Routes/Pathways  3.6601
Notes:
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TABLE B.1.9.RME

CALCULATION OF NON-CANGER HAZARDS FOR FUTURE INDUSTRIAL, COMMEROAL WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commemal Worker
Receptor Age: Adult

Expost,re Chemicol Medam Medium Route Route EPC Intake Intake Reference Refe,ence Reference Rderence Hazard
Roi,tr of Potentinl EPC EPC EPC EPC Selected (Non-Conce.) (Non-Cancer) Dose · Dose Units Concentiation Concentration Quotlent

Concern Volue LImits VolIf Units for Hozoid liMits liMits

CalcutatioM CD

Ii. Ill -.Ii,gestion Aluminum 3.45E+04 mg/kg 3.45E+04 mg/kg M 3.37£-02 Ing/kg-day 1.OOE+00 mg/kg-day N/A N/A 3.37E-02

Arsenic 1.08E,01 mg/kg 1.08E+01 mg/kg M 1.06E-05 mg/kg-{lay 3.002-04 mg/kg·clay N/A N/A 3-52E-02

Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 1.68E-04 mg/kg-day 7.00E-02 Ing/kg-day N/A N/A . 2.40E-03

Beryllium 809E-01 mg/kg 8.09E-01 mg/kg M 7.92E-07 mg/kg-€lay 2.00E-03 ./4.day N/A N/A 3.96£-04

Cadmium 7.372+00 mg/kg 7.37E+00 mg/kg M 7.21 E-06 mg/kg-day 500E-04 mg/kg·day N/A N/A 1.44E-02
Chromium Total 3.02£+03 ing/kg 3.02£403 mg/kg M 2.95E-03 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 1.97E-03

Chromium VI (Hexavalent) 1.07£+02 mg/kg 1.07 E+02 mg/kg M . 1.04E-04 mg/kg-day 3.00£-03 mg/kg-day N/A N/A 3.48E42

Cobalt 1.90E+01 mg/kg 1.902+01 mg/kg M 1.86 E-05 mg/kg-{lay 2.0OE-02 mg/kg-day N/A N/A 9.30E-04

Copper . 9.75E+02 mg/kg 9.75£+02 mg/kg M 9.54£-04 mg/kg-day 4.0OE-02 mg/kg-day N/A N/A 2.39E-02

Iron 2.54E+04 mg/kg 2.54E+04 mg/kg M 2.482-02 mg/kg-day 3.OOE-01 mg/kgpday N/A N/A 8.28E-02

Lead 1.33E+02 mg/kg 1.33£+02 mg/kg M 1.30E-04 mg/kg-day - mg/kg·day N/A N/A NC

Mang.nele 1.85£+04 mg/kg 1.85E+04 mg/kg M 1.81 E-02 mg/kg-<lay 4.67E-02 mg/kg-day N/A N/A 3.87E-01

Mercury 9.32E-02 mg/kg 9.32E-02 mg/kg M 9.12£>08 mg/kg-day 300E-04 mg/kg-day N/A N/A 3.04E-04

Nickel 1.toE+03 mg/kg 1.loE+03 mg/kg M 1.071-03 mg/kg-day 2.OOE-02 mg/kg-clay N/A N/A 5.37£-02

Selenium 8.39£+00 mg/kg 8.39E+00 Ing/kg M 8.21 E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.64603

Thallium 8.76E+00 mg/kg 8.76E+00 ' mg/kg M 8.57E-06 mg/kg-€lay 7.OOE-05 mg/kg-(lay N/A N/A 1.22E-01

Vanadium 8.16£+01 mg/kg 8.16£+01 mg/kg M 7.98£-05 mg/kg-day. 1.00E-03 mg/kg-day N/A N/A 7.98£-02

Zinc 2.15E+02 mg/kg 2.15E+·02 Ing/4 M 2.103-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 7.01£-04

rrotai) 8.76E-01

Dermal Aluminum 3.45E+04 mg/kg 345E+04 mg/kg M 2.23603 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 2.23E-03

Arsenic 1.OSE+01 mg/kg 1 OBE+01 mg/kg M 2.09E·06 mg/kg-{lay 3.00 E-04 mg/kglay N/A N/A 6.97E-03

Barium 1.72E+02 ng/g 1.721-01 mg/kg M 1.11 E-08 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 2.26E-06

Beryllium 8.091-01 mg/kg 8.09E-01 mg/kg M 5.22E-08 mg/kg·€lay 1.40605 mg/kg-day N/A N/A 3.73£-03

Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 4.76E+08 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 1.90603

Chromium Total 3.02E+03 mg/kg 3.02E+03 mg/kg M 1.95E-04 mg/kg-{lay 1.95E-02 mg/kg-€lay N/A N/A 9.99E-03

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07E+·02 mg/kg M 689£-06 mg/kg€lay 7.50£45 ./1.-day N/A N/A 9.19 E-02

Cobalt 1.90£+01 mg/kg 1.903+01 mg/kg M 1.23E46 mg/kg-day 2.00502 mg/kg-day N/A N/A 6.14E-05

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 6.30E-05 mg/kg-day 4.0OE-02 mg/kgday N/A N/A 1.57£43

Iron 2.ME+04 mg/kg 2.54E+04 mg/kg M 1.64 E-03 mg/kg-day 3.00£·01 mg/kg-clay N/A . N/A 5.46E-03

Uad 1.33 E-+02 mg/kg 1.33E+02 mg/kg M 8.608-06 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.85E+04 mg/kg 1.85E+04 ing/kg M 1.1912-03 mg/kg-day 1.87[-03 mg/kg-day N/A N/A 6 38£-01

Mercury 9.32E-02 mg/kg 9.32E-02 mg/kg M 6.02E-09 . mg/kg-day 3.00E-04 mg/kg€lay N/A N/A 2.01 E-05

Nickel 1.1 OE+03 mg/kg 1.10E+03 mg/kg M 7.08EO5 mg/kg<lay 8.001-04 mg/kg-day N/A N/A 8.85E-02

Selenium ' 8.39E+00 mg/kg 8.39£+00 mg/kg M 5.42E-07 mg/4-day 5.OOE-03 mg/kg-day N/A N/A 1.08E-04

Thallium 8.76E+00 mg/kg 8.76E+00 mg/kg M 5.66E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 8.OBE-03

Vanadium 8.161+01 mg/kg 8.16£+01 mg/kg M 5.27E-06 mg/kg-day 2.60£-05 mg/kg-day N/A N/A 2.03E-01

Zinc 2.15E+02 mg/kg 2.152+02 mg/kg M 1.3913-05 mg/kg·{lay 3.00E-01 mg/kg·day N/A N/A 4.63E-05

Gital) 1.06!+00

CRA 19867 (5)
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TABLE B.1.9 RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil
Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure ChimicnI Medium Medium Route Route EPC intake Intake Reference Reference Refer.,re Reference Hazard

Roi,Ir . of Potential EPC EPC EPC EPC Selected (Non-Cancer) (NoM-Cancer) Dose Dose Units Concentiation Concentiation Quotint

Conrrn, Vnlue Units Value Ulit' for Hazard Units Un'#S

Catrutation (1)

Inhalation Aluminum 3.45E+04 mg/kg 3.45E+04 mg/kg M 1.653-06 mg/kg-day 1.001-03 mg/kg-day N/A N/A 1.65E-03

Arsenie 1.08E+01 mg/kg 1.OSE+01 mg/kg M 5.16E-10 mg/kg-day - mg/kg·clay N/A N/A NC

Barium 1.72£+02 mg/kg 1.725+02 mg/kg M 8.21E·09 mg/kg-{day 1.4OE-04 mg/kg€lay N/A N/A 5.86E-·05

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 3.86£-11 mg/kg-day 5.70E-06 mg/kg€lay N/A N/A 6.78£-06

Cadmium 7.37E+00 mg/kg 7.37£+00 mg/kg M 3.52E-10 mg/kg-day 5.70E-05 mg/kg<lay N/A N/A 6.18E-06

Chroinium Total 3.02E+03 mg/kg 3.02£+03 mg/kg M 1.44E-07 mg/kg-day - mg/kg-day N/A N/A NC

Chromium Vt (Hexavalent) 1.07E+02 mg/kg 1.07E+02 mg/kg M 5.10E-09 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 1.82 E-04

Cobalt 1.90E+01 mg/kg 1.90E+01 mg/kg M 9.08£-10 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 1.59E-04

Copper 9.75E+02 ing/kg 9.755+02 mg/kg 4.66E-08 mg/kg-day - mg/kg-day N/A N/A NC

Iron 2.54 E+·04 mg/kg 2.54E+04 mg/kg 1.21 E-06 mg/kg-€lay - mg/kg-day N/A N/A NC

Lead 1.33£+02 ing/kg 1.332+52 mg/kg 6.37549 mg/kg-(lay - mg/kg<lay N/A N/A NC

Manganese 1.85E+04 ing/kg 1.85E+04 mg/kg 8.82E-07 mg/kg-day 1.43£-05 mg/kg-day N/A N/A 6.17E-02

Mercury 9.326-02 mg/kg 9.32£·02 mg/kg 4.45E-12 mg/kg·{lay 8.60E-05 mg/kg·day N/A N/A 5.18£·08

Nickel 1.10E+03 mg/kg 1.10E+03 ms/kg 5.24E-08 mg/kg·€lay - mg/kg·€lay N/A N/A NC

Selenium 8.398+00 mg/kg 8.39E+00 mg/kg 4.01 E-10 mg/kg·€lay - mg/ktday N/A N/A NC

Thallium 8.76E+00 mg/kg 8.76E+00 mg/kg 4.18E·10 mg/k,day _ mg/kg-day N/A N/A NC

Vanadium 8.16E+01 mg/kg 8.16£+01 mg/kg 3.90E-09 mg/kg-<lay - mg/kg·day N/A N/A NC

Zinc 2.15E+02 Ing/kg 2.15E+02 mg/kg 1.03E-08 Ing/kg-€lay - mg/kg-day N/A N/A NC

- = Not Available

N/A = Not Applicable

NC = Not Cala,lated

(1) Medium-Specific (M) El'C selected for hazard calculation.
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(Total) 6.37E-02

Total Hazard Index Across All Exposure Routes/Pathways 2.OE+00

Notes:
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TABLE B.1.10.CT

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCnON/ Urn.ITY WORKER EXPOSURE TO SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag (810 ftbgs)
Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chonical Medium Medium Route Route EPC Intake Intake Rfference Rgference R,fere"" Refer€,tre Hazard

Route of Potentill EPC EPC EPC Epc Selected (Non-Cancer) (Ne.-Carcer) Dose Dose Units Concentration Concent,ation Quotignt
COCern Valle Units Vallie UMits for Hazard limits Units

Calculation (1)

Ingestion Aluminum 1.801+04 mg/kg 1.80£+04 nig/kg M 2.32£-03 mg/kgday 1.00E+00 mg/kg-day N/A N/A 2.32£43

Arsenic 6.94E+00 mg/kg 6.94£+00 mg/kg M 8.96E-07 mg/kg-day 3.00E-04 mg/kg-y N/A N/A 2.99£-03

Barium 1.45E+02 mg/kg t.45E+02 mg/kg M 1.87E·05 mg/kg-day 7.00£-02 mg/kg-day N/A N/A 2.67E-04

Beryllium 766E-01 rig/kg 7.66E-01 mg/kg M 9.90E-08 mg/kg-day 200E-03 mg/kg-day N/A N/A 4.95E-05

Cadmium 2.41 E+00 mg/kg 2.41 E+00 mg/kg M 3.11 E-07 mg/kg-day 5.00E44 mg/kg-day N/A N/A 6.23E-04

Chromium Total 124£+03 mg/kg 1.NE+03 mg/kg M 1.60E·04 mg/kg-day 1.50E+00 mg/kgday N/A N/A 1.07£+04

Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70E+01 Ing/kg M 2.20£-06 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 7.32£44

Cobalt 1.78£+01 mg/kg 1.78£+01 ing/kg M 2.30E-06 mg/kg·day 2.00E-02 mg/keay N/A , N/A 1.158-04

Copper 1.16£+02 mg/kg 1.16£+02 mg/kg M 1.50E-05 mg/k,day 4.00£42 mg/kg-day N/A N/A 3.74£-04

Iron 2.298+04 mg/kg 2.29E+04 mg/kg M 2.96£-03 mg/kgday 3.00E·01 mg/kg-day N/A N/A 9.87E-03

Lead  . 5.67E+01 mg/kg 5.67E+01 mg/kg M 7.32E-06 mg/4.day - · mg/kg-day N/A N/A NC

Mang.nese 1.43 E+03 mg/kg 1.43 E+03 ing/kg M 1.84E-04 mg/kgday 4.67E-02 mg/kg-day N/A N/A 3.95E-03

Mercury 3.60£-01 mg/kg 3.60E-01 mg/kg M 4.65£-08 mg/keay 3.OOE-04 mg/kg-day N/A N/A 1.55E-04

. Nickel 1.74E+02 mg/kg 1.74 E+02 mg/kg M 2.25E-05 mg/kg-day 2.OOE·02 mg/kg-day N/A N/A 1.12 E-03

Selenium 4.30E+00 mg/kg 4.30£+00 mg/kg M 5.55E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.11 E-04

Thallium 3.75E+·00 nig/kg 3.75E+00 mg/kg M 4.84E-07 mg/kg-day 7.00E-05 mg/kg<lay N/A N/A 6.92E-03

Vanadium 5.07E+01 mg/kg 5.07E+01 rig/kg M 6.55E-06 mg/kgday 1.00E-03 mg/kg-day N/A N/A 635E-·03

Zinc 1.70E+02 nig/kg 1.701402 nig/kg M 2.19605 mg/kg-{lay 3.00E-01 mg/kg-day N/A N/A Z:09£&&

(Total) 3.63E-02

Dermal Aluminum 1.80E+04 mg/kg 1.80!+04 Ing/kg M 2.328·05 mg/kg-day 1.00£+00 mg/kg-day N/A N/A 2.32E-05

Arsenic 6.94E+00 mg/kg 6.94 E+00 mg/kg M 2.69E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.%E-05

Barium 1.45E+02 .g/g 1.45 E-Ot mg/kg M 1.87£-10 mg/kg-day 4.90£-03 mg/kg€lay N/A N/A 3.82E·08

Beryllium 7.66E-01 mg/kg 7.66E·01 mg/kg M 9.90E-10 mg/kg-<lay 1.40E-05 mg/kg-day N/A N/A 7.07£-05

Cadmium 2.41£+00 mg/kg 2.41 E+00 mg/kg M 3.llE-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 1.25 E-05

Chromium Total 1.24 E+03 mg/kg 1.24£+03 mg/kg M 1.60E-06 mg/kg-day 1.951-02 mg/kg-day N/A N/A 8.20E-05

Chromium Vt (Hexavalent) 1.70E+01 mg/kg 170[+01 mg/kg M 2.20£-08 mg/kg·{lay 7.50£-05 mg/kg€lay N/A N/A 2.93E-04

Cobalt 1.78 E+01 mg/kg 1 78 E+01 mg/kg M 2.302-08 mg/kg-(lay 2.OOE-02 mg/kg<iay N/A N/A 1.15EE-06

Copper 1.165+02 mg/kg 1.16E+02 mg/1€ M 1.502-07 mg/kg-day 4.OOE-02 mg/kg-<lay N/A N/A 3.74E-06

Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 2.96E-05 mg/kg-day 3.00E·01 Ing/kg-day N/A N/A 9.87E-05

Lead 5.67E+·01 mg/kg 5.67E+01 mg/kg M 7-33&48 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.43E+03 mg/kg 1.43E+03 mg/kg M 1 NE-06 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 9.85E-04

Mercury 3.60E-01 mg/kg 3.60E-01 mg/kg M 4.65E-10 mg/kg-day 3.00E-04 mg/kg·€lay N/A N/A 1.55506

Nickel 1.74E+02 mg/kg 1.74 E+02 mg/kg M 2.25E-07 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 2.81 E-04

Selenium 4-30E+00 mg/kg 4.30E+00 mg/kg M 535£49 mg/kg-<lay 500E-03 mg/1€-day N/A N/A· 1.11 E-06 i

Thallium 3.75E+00 mg/kg 3.75E+00 mg/kg M 4.84E-09 Ing/kg-day 7.00E-05 mg/kgday N/A N/A 6.92E-05

Vanadium 5.07E+01 mg/kg 5.07E+01 mg/kg M 635E-08 mg/kg-day 2.6OE-05 mg/kg-<lay N/A N/A 232£43

Zinc 1.70E+02 mg/kg 1.70E+02 mg/kg M 2.19£-07 mg/kg-day 3.00E-01 mg/kg<lay N/A N/A LEE:e ,

(Total) 4.53E-03

CRA 19867 (5)
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TABLE B.1.10.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/trrTLIT,WORKER EXPOSURE TO SOIL AND SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag (0-10 ftbgs)
Exposure Medium: Soil
Exposure Pobt. ingestion, Dennal, and Inhalation

Receptor Population: Constnlition/Utility Worker
Receptor Age: Adult

Expos.re C,emical Medium Medium Route Route EPC Intake Intake Reference Rzference Refere•:re Reference Hazard

Route of Potential EPC Epc EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentiation Quotient
Concern Vnlue liMits ValLie Units for Hazard Units liMits

Calcu;ation m

Inhalation Aluminum 1.80E+04 mg/kg 1.80E+04 ing/kg 9.911-07 mg/kg-day 1.00E-03 nig/kg<lay N/A N/A 9.91 E-04

Arsenic 6.94£+00 mg/kg 6.94 E+00 inS/kg 3.82£-10 mg/kg€lay - Ing/kg-clay N/A N/A NC
Baum 1.453+02 mg/kg 1.45£+02 mg/kg 7.97E-09 mg/kg-day 1.408-04 mg/kg-day N/A N/A 5.69E-05

Beryllium 7.66Eal mg/kg 7.66£41 4.22£-11 mg/kg€lay 5.70E-06 nig/kg-€lay N/A N/A 7.40£-06mg/kg
Cadmium 2.41 E+00 nig/kg 2.41 E+00 mg/kg 1.338-10 mg/kg-day 5.70E-05 mg/kg<lay N/A N/A 2.33E-06

Chromium Total 1.24 E+03 mg/kg 1.24E+03 ing/kg 6.8,E-08 mg/kg-day - mg/kg-day N/A N/A NC

Chromium VI (Hexavalent) 1.RE+01 mg/kg 1.70£+01 mg/kg 9.36£-10 mg/kg-€lay 2.80£-05 mg/kg-day N/A N/A 3.34£-05

Cobalt 1.78E+01 mg/kg 1.78E+01 mg/kg 9.80E-10 mg/kg-day 5.70E-06 mg/kgay N/A N/A 1.72 E·04

Copper 1.16£+02 mg/kg 1.16 E+02 mg/kg 6.38&49 mg/kg-day - mg/kg-day N/A N/A NC

Iron 2.29E+04 mg/kg 2.29 E+04 ing/kg 1.26E-06 mg/kg-{lay - mg/kg-day N/A N/A NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg 3.12£-09 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.43 E+03 mg/kg 1.4]E+03 mg/kg 7.86£-08 mg/kg·(lay 1.436-05 mg/kg-<lay N/A N/A 549E-03

Mercury 3.608+01 mg/kg 3.602-01 mg/kg 1.98E-11 mg/kg-day 8.60E-05 mg/kg-day N/A N/A 2.30E-07

Nickel 1.74£+02 mg/kg 1.74E+02 ing/kg 9.58E-09 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 4.30E+00 mg/kg 4.3OE,00 mg/kg 2.37E-10 mg/kg-day - mg/kglay N/A N/A NC

Thallium 3.75E+·00 mg/kg 3.75E+00 Ing/kg 2.06E-10 mg/kg-day - mg/kg-day N/A N/A NC

Vanadium 5.07£+01 ing/kg 5.07E+01 mg/kg 2.79E-09 mg/kg·day - mg/kg-day N/A N/A NC

Zinc 1 701+02 mg/kg 1.706+02 mg/kg 9.34£-09 mg/kg-day - mg/kg-day N/A N/A MC

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard cala, lation
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(Total) 6.76£-03

Total Hazard Index Across All Exposure Routes/Pathways 4.8E-02

Ng!:ii
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TABLE B.1.10.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCIION' UnLITY WORKER EXPOSURE TO SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag (0-10 ftbgs)
Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhatation
Receptor Population: Construction/Utility WorkerReceptor Age: Adult ' 

Exposure Chemical Medum Medium Route Route EPC Intake Intake Reference Rfference Reference Rtfevence Hazard

Route Of Potentiol EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentvation Concent,ation Quotient
Colcer,1 Valle Units Value Units fo¥ Hatard liMItS liMItS

Calculation (1)

Ingestio,i Aluminum 2.89E+04 ing/kg 2.89E+04 mg/kg M 7.46503 mg/k€-day 1.00E+00 - mg/kg-day N/A N/A 7.46£43

Arsenic 9.68E+·00 mg/kg 9.68E+00 mg/kg M 2.50E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.33E-03

Barium , 1.70E+02 mg/kg 1.70E+02 mg/kg M 4.40E-05 mg/kg-day 7.OOE-02 mg/kg-day N/A N/A 6.28£-04

Beryllium 9.71 E-01 Ing/kg 9.71£-01 mg/kg M 2.5!E-07 mg/kg-day 2.00£-03 mg/kg-day N/A N/A 1.25504

Cadmium 1.VE+01 mg/kg 1.34£+01 mg/kg M 3.46E-06 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 6.92£-03

Chromium Total 1.59E+03 mg/kg 1.59E·103 . mg/kg M 4.11 E-04 mg/kg-<day 1.50E+00 mg/kg-day N/A N/A 2.74E-04

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 150£-05 mg/kg-day 3.00£43 mg/kg-day N/A N/A 5.01603

Cobalt 5.70£+01 mg/kg 5.70E+01 mg/kg.2M 1.47E-05 mg/4pday 2.00E-02 mg/kg-day N/A N/A 7.36E-04

Copper 5.37E+02 mg/kg 5.37E+02 mg/kg M 1.39£-Oil mg/kg-day 4.00E-02 mg/kg-€lay N/A N/A 3.47503

Iron 2.83£+04 ing/kg 2.83E+04 mg/kg M 7.32E-03 mg/kg-day 3.00601 mg/kg-day N/A N/A 2.44E-02

Lead 8.16E+01 mg/kg 8.16E+01 mg/kg M 2.11 E-05 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.81 E+03 mg/kg 1.81 E+03 mg/kg . M 4.6SE-04 mg/kg-day ·4.67E-02 mg/kg-€lay N/A N/A 1.00E-02

Mercury 3.56E+00 mg/kg 3.56 E+00 mg/kg M 9.19E-07 mg/kg-day 3.00E·04 mg/kg·day N/A N/A 3.06E-03

Nickel 6.17E+02 nig/kg 6.17E+02 mg/kg M 159E-04 mg/kg-day 2.OOE-02 mg/kg-<lay N/A N/A 7.97E-·03

Selenium 5.41 E+00 mg/kg 5.41 E+00 mg/kg M 1.40£-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 2.79E-04

Thallium 5.406+00 mg/kg 5.40E+00 mg/kg M 1.39E-06 mg/kg-day 7.00[-05 mg/kg-day N/A N/A 1.99£-02

Vanadium 5.84£+01 mg/kg 5.84 E+01 mg/kg M 1.51 E-05 . mg/kg-day 1.OOE-03 mg/kg-day N/A N/A 1.51 E-02

Zinc 2.08£+02 nig/kg 2.08E+02 mg/kg M 5.8605 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 122&44

(Total) 1.NE-01

Dermal Aluminum 2.898+04 mg/kg 2.89£404 mg/kg M 2.24£-04 mg/kglay 1.00E+00 mg/kg-day N/A N/A 2.24E-04

Arsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M - 2.25£-07 mg/kg-day 3.00£-04 mg/kg-day N/A N/A 7.50E-04

Barium 1.70E+02 .g/g 1.701-01 mg/kg M 1.32509 mg/kg€lay 4.90E-03 mg/kg-day N/A N/A 2.69£·07

Beryllium ' 9.71 E-01 mg/kg 9.71 E-01 mg/kg M 7.535-09 mg/kg-day 1.40£45 mg/kg€lay N/A · N/A 5.38E-04

Odmium 1.ME+01 mg/kg 1.VE+01 mg/kg M 1.04548 mg/kg-day 2.50E-05 mg/kg<lay N/A N/A 4.15E-04

Chromium Total 1.59 E+03 mg/kg 1.59E+03 mg/kg M 1.23E-05 mg/kg-day 1.95£42 mg/kg-day N/A N/A 6.33E-04

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 4.51 E-07 mg/kg-day 7.50E-05 mg/kg-day N/A N/A 6.02E-03

Coba It 5.70E+01 mg/kg 5.70E+01 mg/kg M 4.42£-07 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 2.21 E-05

Copper 5.37E+02 mg/kg 5.37E+·02 mg/kg . M 4.16E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.04£·04

Iron 2.83E+04 2.20E-04 mA/kg·<lay 3.00E-01 mg/kg-day N/A . N/A 7.32E-04mg/kg 2.83£+04 mg/kg M
Lead 8.16£+01 mg/kg 8.16E+01 mg/kg M 6.32E-07 mg/kg-day - mg/kg·day N/A N/A NC

Manganese 1.ME+03 mg/kg 1.81 E+03 mg/kg M 1.40505 mg/kg-day 1.87£-03 Ing/kg·day N/A N/A 7.51 E-·03

Mercury 3.56£+00 mg/kg 3.56E+00 mg/kg M 2.76E-08 mgtkg-day 3.00E-04 mg/kg-(Lay N/A N/A 9.192-05

Nickel 6.17E+02 mg/kg 6.17&+02 mg/kg M 4.78E-06 mg/kg-day 8.00E-04 Ing/kg-<lay N/A N/A 5.98E-03

Selenium 5.41 E+00 mg/kg 5.41 E+00 [ng/kg M 4.19E-08 mg/kg-<lay , 5.00E-03 mg/kg-day N/A N/A 8.383-06

Tha'ium 5.40£+00 mg/kg 5.402+00 mg/kg M 4.18E-·08 mg/kg-<lay 7.OOE-05 mg/kg-day N/A N/A 5.98£-04

Vanadium 5.84E•01 mg/kg 5.84E+01 mg/Ug M 43]E-07 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 1.74£42

Zinc 2.08E+·02 mg/kg 2.08E+02 mg/kg M 1.61 E-06 mg/kg-day 3.OOE-01 mg/kg-day N/A . N/A *Mi

(Total) ' 4.105-02

CRA 19867 (5)
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TABLE B.1.10.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUrURE CONSTRUCTION, UTILIn WORKER EXPOSURE TO SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARAFALLS, NEWYORK

Scenario Timeframe: Future

Medium: Soil and Slag (0-10 hbgs)
Exposure Medium: Soil

Exposure Point: Ingestion. Dermat, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Expos.ie Cheinicni Medium Medium Route Route EPC Intake 1,1/ake Referer,ce Reference Reference Rderence Hazard

Route of Potentint EPC EPC EPC EPC Selected (Non-Cafteer) (Non-Cancer) Dose Dose Units Concentratio•$ Concentration Quotie.t
Concern Volue liMits Voll, Units fo, Hazard Unlts Units

C.!culation (1)

Inhalation A luni inum 2.89E+04 mg/kg 2.89£+04 mg/kg 3.18£-06 mg/kglay 1.003·03 nig/kg·day N/A N/A 3.18£-03

Arsenic 9.68E+·00 1.07E-09 inS/kg-day - mg/kg·{lay N/A N/A NCmg/kg 9.68E+00 mg/kg
Barium 1.70E+02 mg/kg 1.7OE+02 mg/kg 1.87E-08 mg/kg-<lay 1.40E-04 mg/kgday N/A N/A 134£-04

Beryllium 9.71 E-01 mg/kg 9.71£-01 rig/kg 1.07£-10 ing/kg-day 5.70E-06 mg/kg-day N/A N/A 1.88E-05

Cadmium 1.34E+01 nig/kg 1.34E+01 mg/kg 1.4813-09 rug/kg-day 5.70E45 mg/kg-day N/A N/A 2.59E-05

Chromium Total 1.59E+03 mg/kg 1.59£+03 mg/kg 1.75£-07 mg/kg-day - mg/kg-<lay N/A N/A NC

Chroinium VI (He.avalent) 5.82E+·01 mg/kg 5.82E+01 mg/kg 6.41 E-09 mg/kg-day 2.80E-05 mg/kg-day N/A N/A 2.29E-04

Cobalt 5.70E+01 mg/kg 5.70E+01 mg/kg 6.28E-09 nig/kg-{lay 5.70E-06 mg/kgday N/A N/A 1.10E-03

Copper 5.37E+02 inK/kg 5.37E+02 mg/kg 5.91 E-08 mg/kglay - mg/keday N/A N/A NC

Iron 2.83£+04 rig/kg 2.83£+04 mg/kg 3.12E-06 mg/kg-day - mg/kg-€lay N/A N/A NC

Lead 8.165+01 nig/kg 8.161+01 rig/kg 8.99E-09 ing/kgday mg/kg-day N/A N/A NC

Manganese 1.81 E+03 mg/kg 1.AE+03 mg/kg 2.00E-07 mg/kg-day 1.43E-05 mg/kgday N/A N/A 1.406·02

Mercu ry 3.56E+00 mg/kg 3.56E+00 mg/kg 3.92£-10 mg/kg-day 8.605-05 mg/kgday N/A N/A 4.56E-06

Nickel 6.17E+02 mg/kg 6.17E+02 mg/kg 6.802-08 mg/kg-day - mg/kg-day N/A N/A NC

Selenium 5.41 E+00 mg/kg 5.41 E+·00 mg/kg 5.95E-10 mg/kg-day - mg/kg-day N/A N/A NC

Thallium 5.40£+00 mg/kg 5.40E+·00 mg/kg 5.94E-10 mg/kg-day - mg/kg-day N/A N/A NC

Vanadium 5.84£+01 mg/kg 5.EME+01 mg/kg 6.43£-09 mg/kglay - mg/kg<lay N/A N/A NC

Zinc 2.08£+02 mg/kg 2.08E·+02 mg/kg 2.29E-08 mg/kg-day - mg/kg-day N/A N/A g

(Total) 1.871-02

Total Hazard Index Across All Exposure Routes/Pathways | 1.7£-01
h!52!&£

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected forhazard calculation.
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EXPOSUrf Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Routr of potentiat EPC EPC .EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation (1)

ingestion A rsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 7.96E-07 mg/kg-day 3.00E-04 mg/kg-day N/A · N/A 2.65E-03

Barium 1.482+02 mg/kg 1.48E+02 mg/kg M 1.91 E-05 mg/kg-day 7.00E-02 mg/kg-da-y N/A N/A 2.73E-04

Beryllium 6.90E-01 mg/kg 6.905-01 mg/kg M 8.91 E-08 mg/kg-day 2.00E-03 mg/kg-(lay N/A N/A 4.46E-05

Cadmium 1.22E+00 nig/kg 1.22E+00 mg/kg M 1.58E-07 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 3.15E-04

Chromium Total 1.65E+02 mg/kg 1.65£+02 mg/kg M 2.13£-05 mg/kg-day 1.503+00 mg/kg-day N/A N/A 1.42E-05

Cobalt 1.79£+01 mg/kg 1.79£+01 mg/kg M 2.31 E·06 mg/kg-day 2.00E-02 mg/kg·day N/A N/A 1.16E-04

Copper 3.34£+01 mg/kg 3.34E+01 mg/kg M 4.31 E-06 mg/kg-<lay 4.OOE-02 mg/kg-day N/A N/A 1.081-04

Iron 2.42E+04 mg/kg 2.42E+04 mg/kg M 3.DE-03 mg/kg-day 3.00E-01 mg/kg·day N/A N/A 1.043-02

Uad 5.41 E+01 mg/kg 5.41 E+01 mg/kg M 6.99E-06 mg/kg-day - · mg/kg-day N/A N/A NC

Manganese 1.05£+03 mg/kg 1.05E+03 mg/kg M 1.36E-04 mg/kg-day 4.67£42 mg/kg-day N/A N/A 2.90E-03

Mercury 4.40E·01 mg/kg 4.401-01 mg/kg M 5.68E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.89E-04

Nickel 2.62 E+01 mg/kg 2.62£+01 mg/kg M 3.38E-06 mg/kg-day 2.00E-02 mg/kg-€lay N/A N/A 1.69E-04

Selenium 2.35£+00 mg/kg 2.35E+00 mg/kg M 3.04E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 6.07E-05

Zinc 1.64E+02 .mg/kg 1.64E+02 mg/kg M 2.llE-05 mg/kg-(lay 3.00E·01 mg/kg-day N/A N/A LatE:93

(Total) 1.73&-02

Dermal Arsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 2.39E-08 mg/kg-day 3.00E-04 mg/kg-<lay N/A N/A 7.96£-05

Barium 1.483+02 ng/g 1483-01 mg/kg M 1.91 E-10 mg/kg-day 4.90E-03 mg/kg-lay N/A N/A 3.89E-08

Beryllium 6.90E 01 mg/kg 6.9013·01 mg/kg M 8.91£-10 mg/kg-day 1.40505 mg/kg-day N/A N/A 6.37E-05

Cadmium 1.22E+00 mg/kg 1.22E+00 mg/kg M 1.58 E-10 mg/kg-day 2.508-05 mg/kg-day N/A N/A 6.30£-06

Chromium Total 1.65£+02 mg/kg 1.65£+·02 mg/kg M 2.132-07 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 1.09E-05

Cobalt 1.79 E+01 mg/kg 1.79E+01 mg/kg M 2.31 E-08 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.162-06

Copper 3.34 E+01 mg/kg 3.34E+01 mg/kg M 4.31 E-08 mg/kg·day 4.00E-02 mg/kg<lay N/A N/A 1.08E-06

Iron 2.42E+04 mg/kg 2.42£+04 mg/kg M 3.13E-05 mg/kg-day 3.00E-01 mg/kg-day N/A N/A + 1.04£-04

Lead 5.41 E+01 mg/kg 5.41 E+01 Ing/kg M 6.99E-08 mg/kg-day - ' Ing/kg·day N/A N/A NC

Mar%ganese 1.05£+03 mg/kg 1.05E+·03 mg/kg M 1.36£46 mg/kg-day 1.871-03 mg/kg-day N/A N/A 7.25E-04

Mercur'y ' 4.40501 mg/kg 4.40E-01 mg/kg M 5.68E-10 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.89E-06

Nickel 2.62E+01 mg/kg 2.62E+01 mg/kg M 3.38E-08 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 4.23E-05

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 3.04E-09 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 6.07E-07

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 2.11507 mg/kgday 3.00E-01 mg/kg-day N/A N/A Z.21£2

(rota]) 1.0:E-03
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TABLE B.1.11.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION# UnLITY WORKER EXPOSURE TO SOIL

CENTRALTENDENCY

OPERABLE UNrr 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future I
Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion. Dermal, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

CRA 19867 (5)



Page 2 of 2
TABLE B.1.11.Cr

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE CONSTRUCTION/ UT,trrY WORKER EXPOSURE TO SOIL
CENTRAL TENDENCY

OPERABLE UNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Med
ario Timeframe: Future

iurn: Soil

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Med,um Routi Route EPC litake Intake Riferenci Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC 52/ert,d (Non-Cancer) (Non<ancer) Dos, Dose Units Concentration Concentration QUON,It

Concern Value Units Value Units fo. Hazard Units liMits

Calculation (1)

Inhalation A rsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 3.39E-10 mg/kg-day - mg/kg-<lay N/A N/A NC
Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 8.DE-09 mg/kg-day 1.40£-04 mg/kg-day N/A N/A 5.81 E-05

Beryllium 6.9OE-01 mg/kg 6.90E-01 mg/kg M 3.80£-11 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 6.67E-06
Cadmium 1.22E+00 mg/kg 1.22E+00 mg/kg M 6.72E-11 mg/kgday 5.70E-05 mg/kg-day N/A N/A 1.183-06
Chromium Total 1.65£+02 mg/kg 1.65E+02 mg/kg M 9.ME-09 mg/kglay - mg/kg-day N/A N/A NC
Cobalt 1.79E+01 mg/kg 1.79E+01 mg/kg M 9.86£-10 mg/kg-day 5.70506 mg/kg-day N/A N/A 1.731-04

Copper 3.34£+01 mg/kg 3.34E+01 mg/kg M 1.84£-09 mg/kg·day - mg/kg-day N/A N/A NC
Iron 2.42E+·04 mg/kg 2.42E+04 mg/kg M 1.33£46 mg/kg-day mg/kg-day N/A N/A NC
Lead 5.41 E+·01 mg/kg 5.41 E+01 mg/kg M 2.98£-09 mg/kg-day mg/kg·day N/A N/A NC
Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg 5.78E-08 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 4.04 E-03

Mercury 4.40E-01 mg/kg 4.40E-01 mg/kg 2.42E-11 mg/kg,day 8.60E·05 mg/kg·day N/A N/A 2.82E-07

Nickel 2.621+01 mg/kg 2.62 E+01 mg/kg 1.44 E-·09 mg/kg-day -- mg/kg-day N/A N/A NC
Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg 1.29E-10 mg/kg-day - mg/kg-day N/A N/A NC
Zinc 1.64 E+·02 mg/kg 1.6¢E+02 mg/kg 9.00E-09 mg/kg<lay - mg/kg-day N/A N/A NC

CRA 19867,,
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(Total) 4.28£43

Total Hazard index Across At! Exposure Routes/Pathways ll 2.3E-02
Notes:

= Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.
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TABLE B.1.11.RME

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE CONSTRUCTION/ Urn.!TY WORKER EXPOSURE TO SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium. Soil

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Refennce Reference Reference Hazard

Route of Potential EPC I.PC EPC EPC Se/ected (Noit-Cancer) (Non-Cancer) - Dose Dose Units Concentration Concentration Quotient
Concern Vall, Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Arsenic 7.06E+00 mg/kg 7.06£+00 mg/kg M 1.82£-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 6.08 E-03

Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 8.69E-05 mg/kg-day 70OE-02 mg/kg-,lay N/A N/A 1.24 E-03

Beryllium - 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.04E-07 mg/kg-day 2.0OE-03 mg/kgday N/A N/A 1.02504

Cadmium 1.52 E+00 mg/kg 1.52E+00 mg/kg M 3.93E-07 mg/kg-day 5.OCE-04 mg/kg-day N/A N/A 7.86E-04

Chromium Total 2.58£+02 Ing/kg 2.58E+02 mg/kg M 6.67£-05 . mg/kg-day 1.50E+00 mg/kg-day N/A N/A 4.45E-05

Cobalt 8.89 E+01 mg/kg 8.89E+01 mg/kg M 2.30E-05 mg/kg-day 2.00£-02 mg/kg-day N/A N/A 1.155-03

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 1.2]E-05 mg/kg-day 4.0OE-02 mg/kgday N/A N/A 3.02E-04

Iron · 3.85E-+04 mg/kg 3.85E+04 mg/kg M 9.95£-03 mg/kg·day 3.00£-01 mg/kg·day N/A N/A 3.32E-02

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 5.85E-05 mg/kg-{lay - mg/kg-day N/A N/A NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 1.16E-03 mg/kg<lay 4.67E-02 mg/kg·€lay N/A N/A 2.48E-02

Mercury 8.44E-01 mg/kg 8.443-01 mg/kg M 2.18£-07 mg/kg-day 3.00 E-04 mg/kg-day N/A N/A 7.27E-04

Nickel 2.82£+01 mg/kg 2.82E+01 mg/kg M 7.29E-06 mg/kg-day 2.00E-02 mg/kg-{lay N/A N/A 3.64E-04

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 7.45E.07 mg/kg-{lay 5.00E-03 mg/kg-day N/A . N/A 1.49 E-04

Zinc · 2.08E+02 mg/kg 2.08E+02 mg/kg M 5.37E-05 mg/kg·day 3.OOE-01 mg/kg-day N/A N/A 1.ZiE:21

(Total) 6.91 E-02

Dermal Arsenic 7.06E+00 mg/kg 7.06£+00 mg/kg M 1.64 E-07 mg/kg-<lay 300E-04 mg/kg-day N/A N/A 5.47E-04

Barium 3.36E+02 ng/g 3.362-01 mg/kg M 2.61 E-09 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 5.32E-07

Beryllium 7.90£-01 mg/kg 7.90E-01 mg/kg M 6.12E-09 mg/kg-day 1.40E-05 mg/kg·day N/A N/A 4.37£-04

Cadmium 1.52&+00 mg/kg 1.52E+00 mg/kg M 1.18E-09 mg/kg-day 2.50E-05 mg/kg-day N/A · N/A 4.72E-05

Chromium Total 2.588+02 mg/kg 2.58£+02 mg/kg M 2.OOE-06 mg/kg-day 1.95£-02 mg/kg-day N/A N/A 1.03E-04

Cobalt 8.89E+01 mg/kg 8.89£+01 mg/kg M 6.89E-07 mg/kg-day 2.00£-02 mg/kg-€lay N/A N/A 3.44 E-05

Copper 4.68E+01 mg/kg 4.68£+01 mg/kg M 3.62E-07 mg/kg-(lay 4.00£·02 mg/kg-day N/A N/A 9.06E-06

Iron · 3.85E+04 mg/kg 3.85E+04 mg/kg M 2.98E-04 mg/kg-day 3.00 E-01 mg/kg-day N/A N/A 9.95E-04

Lead 2.26E+02 . mg/kg 2.26E+02 mg/kg M 1.75506 mg/kg-<lay - mg/kg-day N/A N/A NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 3 48£-05 mg/kg-day 1.87'E-03 mg/kg-day N/A N/A 1.86E-02

Mercury 8.44 Eal mg/kg 8.44E-01 mg/kg M 6.54E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 2.18£+05

Nickel 2.82E+01 mg/kg 2.82 E+01 mg/kg M 2.19E-07 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 2.73£-04

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg . M 224E-08 mg/kg-day 5.00643 mg/kg-day N/A N/A 4.47E-06

Zinc 2.OBE+02 . mg/kg 2.08E+02 mg/kg M 1.61 E·06 mg/kg-day 3.001-01 mg/kg-day N/A N/A laZE:O§

(rotal) 2-118-02

CRA 19867 (5)
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TABLE B.1.11.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCI'ION/ UTILITY WORKER EXPOSURE TO SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

tScenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Re,ference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dosi Units Concentration Concent,ation Quit¥int

Concern value Units Vallie Units for Hatard Units Units

Calculation (1)

Inhalation A rsenic 7.066+00 mg/kg 7.06E+·00 mg/kg M 7.78E-10 mg/kg-day - mg/kg-day N/A N/A NC
Barium 3.36E+02 mg/kg 3.36£+02 mg/kg M 3.701-08 mg/kg-day 1.40E-04 mg/kg-day N/A N/A 2.65E-04

Beryllium 7.90E-01 mg/kg 7.90£-01 mg/kg M 8.706-11 mg/kg-day 5.70E-06 mg/kg-day N/A N/A 1.53E-05
Cadmium 1.52£+00 mg/kg 1.52£+00 mg/kg M 1.68E-10 mg/kg-day 5.7OE-05 mg/kg-day N/A N/A 2.94E-06

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 2.84£-08 mg/kg-day - mg/kg-day N/A N/A NC
Cobalt 8.892+01 mg/kg 8.89E+01 mg/kg M 9.796-09 mg/kg-day 5.70E-06 mg/kg-{lay N/A N/A 1.72E-03

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 5.15E-09 mg/kg-day - mg/kg-day N/A N/A NC
Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 4.24 E-06 mg/kg-day  - mg/kg-day N/A N/A NC
Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 2.49E-08 mg/kg-day - . mg/kg-day N/A N/A NC

Manganese 4.49£+03 mg/kg 4.49E+03 mg/kg M 4.94E-07 mg/kg-day 1.43E-05 mg/kg-day N/A N/A 3.46E-02

Mercury 8.441-01 mg/kg 8.44E41 mg/kg M 9.29E-11 mg/kg-clay 8.60£45 mg/kg-day N/A N/A 1.08£-06

Nickel 2.82E+01 mg/kg 2.82E+01 mg/kg M 3.11 E-09 mg/kg-€lay - mg/kg-day N/A N/A NC

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 3.18£-10 mg/kg-day - mg/kg<lay N/A N/A NC
Zinc 2.08£+02 mg/kg 2.08E+02 mg/kg M 2.29£-08 mg/kg-day - mg/kg-day N/A N/A NC

(Total) 3.663-02

Total Hazard Index Across All Exposure Routes/Pathways | 1.3E-01
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 1986
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TABLE B.1.12.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

' Scenario Timeframe: Future

Medium. Stag

Exposure Medium: Soil
Exposure Point: Ingestion, Dennal, and inhalation

Receptor Population: Construction/Utility Worker

Receptor Age: Adult

Exposure Chemic.1 Medium Mediu,n Route Route EPC Intake Intake Referenre Reference Reference Rffer€11" Hazard

Route of Potentint EPC EPC EPC EPC Selected (No.-Cancer) (Ncr-Cancer) Dose Dose Units Concentrf:tion Concer,tration Quotient

Concern VAlUe Units V.lue Units for Hazard Unils LIMitS

Calculation (1 h

Ingestion Aluminum 1.81E+04 mg/kg 1.81 E+04 ing/kg M -2.VE-03 mg/kgday 1.005+00 mg/kglay N/A N/A 2.34E-03

Arsenic 6.38E+00 ing/kg 6.38E+00 ing/kg M 8.24E-07 Ing/41·day 3.00E-04 mg/kg-day N/A N/A 2.75£-03

Barium 1.29 E+·02 Ing/kg 1.29E+02 mg/kg M 1.66£-05 mg/kg·{lay 7.OOE-02 mg/kgday N/A N/A 2.38£-04

Berylium 6.071-01 mg/kg 6.07£-01 mg/kg M 7.84 E-08 mg/kg-day 2.00£-03 mg/kg-day N/A N/A 3.92E·05

Cadmium 3.40£+00 mg/kg 3.40E+00 mg/kg M 4.39E-07 mg/kg-day 5.00E-04 mg/kg-day N/A N/A · 8.78E-04

Chromium Total 2.30£+03 mg/kg 2.30E+03 mg/kg M 2.97E-04 mg/kg-,blay 1.50E+00 mg/k*day N/A N/A 1.98E-04

Chromium VI (Hexavalent) 3.15E+01 mg/kg 3.15£+01 ing/kg M 4.07£-06 mg/kg-<lay 3.00E-03 mg/kg-<lay N/A N/A 1.36E·03

Cobalt 1.29E+01 mg/kg 1.29 E+01 nig/kg M 1.67£-06 mg/kg-day 2.00£-02 mg/kg-day N/A N/A 8.35E-05

Copper . 1.76E+02 mg/kg 1.76E+02 mg/kg M 2.27£45 mg/kg-<lay 4.OOE-02 mg/kg-day N/A N/A 5.68£-Oil

Iron 1.64E+04 mg/kg 1.64 E+04 mg/kg M 2.12E·03 mg/kg-day 3.00E-01 mg/kg€lay N/A N/A 7.06£-03

Lead 5.67E+01 mg/kg 5.67E·01 mg/kg M 7.33£-06 ing/kg-day - mg/kg-day N/A N/A NC

Mang/nese 3.45E+03 nng/kg 3.45E+03 mg/kg M 4.46E-04 mg/kg-€lay 4.67E-02 mg/kg-day N/A N/A 9.55E-03

Mercury 7.90£-02 mg/kg 7.90E-02 mg/kg M 1.02£-08 mg/kg-day 3.0(}E-04 mg/kg-€lay N/A N/A 3.40£-05

Nickel 4.30E+02 5.55E-05 ins/'g-day 2.OOE-02 mg/kg-day N/A N/A 2.77E-03/g/kg 4.30£+02 mg/kg M

Selenium 5.80E+00 mg/kg 5.SOE+00 mg/kg M 7.49£-07 mg/kg€lay 5.00£·03 mg/kg-day N/A N/A 1-501-04

Thallium 5.71 E+00 mg/kg 5.71 E+00 mg/kg M 7.378-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.05£42

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 8.48£-06 mg/kg-€lay 1.00E-03 mg/kg-day N/A N/A 8.48E-03

Zinc 1.RE+02 mg/kg 1.29 E•02 mg/kg M 1.66£-03 mg/kg-day 3.KE-01 mg/kg-<lay N/A N/A 2=:Qi

(Total) 4.71 E-02

Dermal Aluminum 1.8!E+04 mg/kg 1.81 E+04 mg/kg M 2.ME-05 mg/kg-day 1.OOE•00 mg/kg-day N/A N/A 2.34E-05

Arsenic 6.38E+00 mg/kg 6.38E+00 mg/kg M 2.47£-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.24£-05

Barium 1.29£+02 ng/g 129E-01 mg/kg M 1.66£-10 mg/kg-day 4.90E-03 mg/kg·day N/A N/A 3.408-08

Ber>'llium 6.07 E-01 mg/kg 6.07E-01 mg/kg M 7.84£-10 mg/kg-day 1.40 E-05 mg/kg-day N/A N/A 5.60£-05

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 4.39£-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 1.76E-05

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 2.97£46 mg/4-day 1.955-02 mg/kg-day N/A N/A 132E-04

Chromium VI (Hexavalent) 3.BE+01 mg/kg 3.15£+01 mg/kg M 4.07E-08 mg/kg-day 7.50£45 mg/kg-day N/A N/A 5.42E-04

Cobalt 1.29Etal mg/kg 1.293+01 mg/kg M 1.67£-08 mg/kg·€lay 2.00E-02 mg/kg-day N/A N/A 8.35E-·07 -

Copper 1.76£+02 mg/kg 1.76E+02 mg/kg M 2.27£-07 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 5.68E-06

Iron 1.64£+04 mg/kg 1.ME+04 mg/kg M 2.12£-05 mg/kg<lay 3.00£-01 mg/kg-day N/A N/A 7.06£-05

dad 5.67E+01 mg/kg 5.67E+01 mg/kg M 7.33£-08 mg/kg-€lay - mg/kg-€lay N/A N/A NC

Manganese 3.45E+03 mg/kg 3.45E+03 mg/kg M 4.46E·06 mg/kg-day 1.87E·03 mg/kg-day N/A N/A 2.38E-03

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 1.02E-10 mg/kg-day 3.00E-04 mg/kgday N/A N/A 3.40E-07

Nickel 4.30E+02 mg/kg 4.30E+·02 mg/kg M 535E€ mg/kgday 8.00E-04 mg/kg-day N/A N/A 6.94E-04

Selenium 5.8OE+00 mg/kg 5802+00 ,ng/kg M 7.49E-09 Ing/kg-day 5.00E-03 mg/kg-day N/A N/A 1.50E-06

Thallium 5.71 E•00 Ing/kg 5.71 E+00 Ing/kg M 7-37£-09 mg/kg-day 7.002-05 mg/kg-day N/A N/A 1.05£-04

Vanadium 6-57E+01 mg/kg 6.57E+01 mg/kg M 8.48£-08 mg/kg-day 2.60E-05 mg/kg-<lay N/A N/A 3.26£-03

Zinc 1.29E+02 mg/kg 1.NE+02 cng/kg M 1.66507 mg/kg.day 3.00601 mg/kg-€lay N/A N/A i:ialf ,

7.40E-03(Total)

(IRA 19867 (5)
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TABLE B.1.12.Cr

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/ UnLIT, WORKER EXPOSURE TO SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

•Scenario Timeframe: Future

tMedium: Slag

 Exposure Medium: Soil
IExposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utilily Worker
Receptor Age: Adult

Exposure Chemic.1 Medium Medium Route Route EPC infnke Infnke Reference Referenee Reference Reference Hazard

Route of Potential EPC EPC EPC EPC 52/erfed (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concemtration Quotient
Concern Value Unifs Value Units for Ho:n.,1 Units liMItS

Calculation (1)

Inhalation Aluminum 1.81 E+04 mg/kg 1.81 E+01 ing/kg M 9.95E-07 ing/kg-lay 1.00£-03 ing/kg-day N/A N/A 9.95£44

Arsenic 6.38E+·00 3.51£-10 mg/kg·{lay - mg/kg-day N/A N/A NCmg/kg 6·38E+00 mg/kg M
Elarium 1.29E+02 mg/kg 1.29E+02 nig/kg M 7.09 E-09 mg/kg-day 1.40E-04 mg/kg€lay N/A N/A 5.07E-05

Beryllium 6.07E-01 mg/kg 6.07£41 mg/kg M 3.34£-11 ing/kg·€lay 5.70E-06 mg/kg-€lay N/A N/A 5.86E-06

Cadmium 3.40E+00 mg/kg 3.40E+00 nng/1,8 M 1.87E-10 mg/keday 5.70£-05 mg/kg-day N/A N/A 3.28E-06

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 1.27[-07 mg/kg-day - mg/kg-day N/A N/A NC

Chromium VI (Hexavalent) 3.15E+01 nig/kg 3.15£+01 mg/kg M 1.73E-09 nig/kg·day 2.80E-05 mg/kgday N/A N/A 6.19E-05

Cobalt 1.291+01 mg/kg 1.29E+01 mg/kg M 7.12E-10 mg/kg-day 5.70&-06 mg/kg-day N/A N/A 1.25504

Copper 1.76£+02 mg/kg 1.76E+02 mg/kg M 9.69E-09 mg/kg-¢lay - mg/kg-day N/A N/A NC

Iron 1.64E+04 mg/kg 1.ME+04 mg/kg M 9.02607 mg/kg-day mg/kg-day N/A N/A NC

Lead 5.6/E+01 mg/kg 5.67E+01 mg/kg M 3.12E-09 mg/kg-day - mg/kg·day N/A N/A NC

Manganese 3.45E+03 Ing/kg 3.45£+03 mg/kg M 1.90E-07 mg/kg-day 1.43£45 mg/kg·day N/A N/A 1.33E-02

Mercury 7.9'OE-02 nig/kg 7.90E-02 mg/kg 4.35E-12 mg/kg-day 8.60£-05 mg/4.day N/A N/A 5.06E-08

Nickel 4.30E+02 nig/kg 4.30£+02 mg/kg 2.37£·08 ing/kg-<lay - mg/kg-day N/A N/A NC

Selenium 5.80£+00 3.19E-10 mg/kg-€lay - mg/kg·day N/A N/A NCnig/kg 5.802+00 mg/kE
Thaltium 5.7IE+00 mg/kg 5.71 E+00 mg/kg 3.14E-to mg/kg-day - mg/kg-day N/A N/A NC

Vanadium 6.57E+·01 mg/kg 6.57£+·01 mg/kg 3.62E-09 mg/kg-day - mg/kg-day N/A N/A NC

Zille 1.29E•02 mg/kg 1.29E+02 mg/kg 7.08 E-09 mg/1<g-day - mg/kg-day N/A N/A g

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.

CRA 1986

M

M

M

M

M

M

rrotal) 1.45E-02

Total Hazard Index Across All Exposure Routes/Pathways | 6.9E-02
Notes:
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TABLE B.1.12-RME

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE CONSTRUCTION/Urn.rr,WORKER EXPOSURETO SLAG
REASONABLE MAXIMUM EXPOSURE

OFERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA PALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult .

Exposure Chemiwl Medium Medium Route Route EPC Intake 1.take Reference Reference Rfference Reference Hizard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer (Non-Oncer) Dose Dose Units Concent,ation Concentration Quotient

Concern Volue 1/Mits Volue Unifs for Hazard Units liMits

61culation fl)

Ingestion Aluminum 3.45E+04 8.91 E-03 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 8.91 E-03nig/kg 3.45£+04 mg/kg M
Arsenic I.OSE+01 mg/kg 1.OSE+01 mg/kg M 2.79£-06 mg/kg-{lay 3.OOE-04 mg/kg-<lay N/A N/A 9.29£-03
Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 4.44E-05 mg/kg-day 7.OOE-02 mg/kg-day N/A N/A 6.34E-04

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 2.09E-07 ots/kg.day 2.008-03 mg/kg-day · N/A N/A 1.04[-04

Odmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 1.901-06 mg/kg-day 5.00E·04 mg/kg-day N/A N/A 3.81 E-03

Chromium Total 3.02£+03 mg/kg 3.02E+03 . mg/kg M 7.79£-04 mg/kgday 1.50E+00 mg/kg-day N/A N/A 5.20E-04

Chromium VI (Hexavatent) 1.07£+02 mg/kg 1.07E+·02 mg/kg M 2.76£45 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 9.19E-03

Cobalt 1.90E+01 4.91£-06 mg/kg-day 2.OOE-02 mg/kg-clay N/A N/A 2.46£44n.g/kg 1.90E+01 mg/kg ; M
Copper 9.75E+02 mg/kg 9.75£+02 mg/kg M 2_52E-04 mg/kg-day 4.00E·02 mg/kg-day N/A N/A 6.301-03

Iron 2.54 E +04 mg/kg 2.54 E +04 mg/kg M . 6.56503 mg/kg-da>. 3.00E+01 mg/kg-day N/A N/A 2.19E-02

Lead 1.33£+02 3.44£45 mg/kg-day mg/kg€lay N/A N/A NCIng/kg 1.33£+02 mg/kg M

Manganese 1.85E+04 mg/kg 1.85£+04 mg/kg M 4.77£-03 mg/kg-day 4.67£+02 mg/kg-day N/A N/A 1.02 E-01

Mercury 9.32E-02 nig/kg 9.RE-02 mg/kg M 2.41 E-08 mg/kg-day 3.OOE-04 mg/kg-day N/A . N/A 8.02£·05

Nickel ' 1.102+03 nig/kg 1.10E+03 mg/kg M 2.83E-04 mg/kg-day 2.0OE-02 mg/kg-€lay N/A N/A 1.42 E-02

Selenium 8.39E+00 mg/kg 8.396+00 mg/kg M 2.17[3-06 mg/kg-day 5.00E-03 mg/kg-(lay N/A N/A 4.33£-04

Thallium 8.76£+00 2.26£-06 mg/kg-day 7.0OE-05 mg/kg-day N/A N/A 3.23E-02mg/kg 8.76£+00 mg/kg · M
Vanadium 8.16E+01 2.llE-05 mg/kg-day 1.00E-03 Ing/kg-day N/A N/A 2.11 E-02mg/kg 8.16£+01 mg/kg M
Zinc · 2.15E+02 mg/kg 2.15£+02 mg/kg M 5.55£-05 mg/kgay 3.OOE·01 mg/kg-day N/A N/A . 1.85E-04

(Total) 2.31 E-01

Dermal Aluminum 3.45E+04 mg/kg 3.45E+04 mg/kg M 2.6/E-04 mg/kg-day 1.001+00 mg/kg-day N/A N/A 2.67E-04

Arsenic 1.OSE+01 mg/kg 1.08E+01 mg/kg M 2.511-07 mg/kg-day 3.00E-04 mg/ktday N/A N/A 8.36E-04

Barium 1.72E+02 ng/g 1.72E-01 mg/kg M 1.33E-09 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 2.72E-07

Beryllium 8.09E-01 mg/kg 8.09601 mg/kg M 6.27E-09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 448E-04

Cadmium 7.37£+00 mg/kg 7.37E+00 mg/kg M 5.71 E-09 mg/kg-day 2.50£-05 mg/kg-€lay N/A N/A 2.28E-04

Chromium Total 3.02£+03 mg/kg 3.02E+03 mg/kg M 2.34E-05 mg/kg<Lay 1.95 E-02 mg/kg-day N/A N/A 120E-03

Chromium VI (Hexavalent) 1.075+02 mg/kg 1.07E+02 mg/kg M 8.27E-07 mg/kg-day 7.50E-05 mg/kg-€lay N/A N/A 1.10[-02

Cobalt 1.90E+01 mg/kg 1.90£+01 mg/kg M 1.47[-07 mg/4pday 2.00E-02 mg/kg-day N/A N/A 7.37E-06

Copper 9.75E+02 mg/kg 9.756+02 mg/kg M 7.56E-06 mg/1<g-day 4.00E42 mg/kg<lay N/A N/A 1.89E-04

Iron 2.54£+04 mg/kg 2.54E+04 mg/kg M 1.97E-04 mg/kg-day 3.00E-01 mg/kg€Lay N/A N/A .6.56E-04

Lead 1.33£+02 mg/kg 1.33£+02 mg/kg M 1.03E-06 mg/kg-day - mg/kgday N/A N/A NC

Manganese 1.85E+04 mg/kg 1.85E+04 mg/kg M 1.43504 {ng/kg·day 1.87£-03 mg/kg-€lay N/A N/A 7.65E-02

Mercury 9.32£-02 mg/kg 9.32E-02 mg/kg M 7.22E-10 Ng/kg-day 3.00£-04 mg/kg-day N/A N/A 2.41506

Nickel · 1.10/+03 mg/kg 1.10E+03 mg/kg M 8.50E-06 mg/kg-day 8.008-04 mg/kgday N/A N/A 1.06142

Selenium 8.39E+00 mg/kg 8.39E•00 mg/kg M 6.50E-08 mg/kg-day 5.00E-03 ong/kg-day N/A N/A 130505

Thallium 8.76£+00 mg/kg 8.76E+00 mg/kg M 6.798-08 mg/kg-day 7.002·05 mg/kg-day N/A N/A 9.70£-04

Vanadium 8.16E+01 Ing/kg 8.16E+01 mg/kg M 632£-07 mg/kg<lay 2.60E-05 mg/kg-day N/A N/A 2.43E-02

Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M 1.67£-06 mg/kg-{lay 3.00E-01 cng/kg-day N/A N/A 2.22&:0

(Total) 1.278-01

CRA 19867 (5)
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TABLE B.1.12.RME

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE CONSTRUCTION/UTTLITY WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNrr 3

VANADIUM CORPORAnON OF AMERICA

NIACARAFALLS. NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Soil

Exposu re Point Ingestion, Dermal,and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Che•,ical Mediuin Medium Route Route EPC Fnt'ke infnke Reference Reference Reference Reference Haxid
Route of Potentioi EPC EPC EPC EPC Setected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concerts Vallie Units VAl UE Units for Hazard Units liMits

Cnicul'tion (1)

lillialation Aluminum 3.45£+01 ing/kg 3.45£+04 ing/kg M 3.80£46 ing/kg·<lay 1.00£·03 mg/kg-day N/A N/A 3.80E-03
Arsenic 1.OSE+01 nig/kg 1.OBE+01 mg/kg M 1.19 E-09 ing/kg-day . mg/kg-day N/A N/A NC
Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 1.891-08 Ing/kg-day 1.40£-04 mg/kg-day N/A N/A 1.35[-04

Beryllium 8.09E-01 mg/kg 8.09£-01 ing/kg M 8.91 E-11 mg/kg-<lay 5.702-06 mg/kg-day N/A N/A 1.56£-05
Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 8.12E-10 mg/kg-day 5.70£45 mg/kg-day N/A N/A 1.42 E-05

Chromium Total 3.02E+03 mg/kg 3.02£+03 mg/kg M 3.32E-07 nig/kg-day - mg/kg<day N/A N/A NC
Chrodum VI (Hexavalent) 1.075+02 mg/kg 1.07E+02 mg/kg M 1.18608 mg/kg-day 2.80E-05 mg/kgpday N/A N/A · 4.20£-04

Cobalt 1.90E+01 rig/kg 1902+01 mg/kg M 2.09£-09 mg/kg-day 5.70E-06 mg/kg-,lay N/A N/A 3.67E-04

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 1.07 E-07 mg/kg€lay - mg/kg-day N/A N/A NC
Iron 2.54E+04 Ing/kg 2.54E+04 mg/kg M 2.80£-06 rig/kg·(lay - Ing/kg-day N/A N/A NC
Lead 1.33E+02 1.47E-08 mg/kg-day - mg/kg·day N/A N/A NCmg/kg 1.3]E+02 mg/kg M
Manganese 1.85£+04 mg/kg 1.85£404 n,g/kg M 2.03£-06 mg/kg-€lay 1.43E-05 mg/kg·day N/A N/A 1.42141

Mercury 9.32E-02 mg/kg 932E-02 mg/kg M 1.03E-11 inS/kg-day 8.60E-05 mg/kglay N/A N/A 1.19E-07

Nickel 1.102403 mg/kg 1.1 OE+03 mg/kg M 1.2IE-07 nng/kg-€lay - mg/kg-day N/A . N/A NC
Selenium 8.39E+00 mg/kg 8.39£+00 mg/kg M 9.24£-10 mg/kg€lay - mg/kg-day N/A N/A NC

Thallium 8.76E+00 mg/kg 8.76£400 mg/kg M 9.65£-10 mg/kglay - mg/kg-€lay N/A N/A NC
Vanadium 8.168+01 mg/kg 8.16E+01 mg/kg M 8.98£-09 mg/kg-day - mg/kg€lay N/A N/A NC
Zinc 2.15£+02 mg/kg 2.15£+02 mg/kg M 2.37E-08 mg/kg-day - mg/kg·day N/A N/A E

(Total) 1.47 E-01

Total Hazard Index Across All Exposure Routes/Pathways | 5,13-01
hlgt:&i

= Not Available

N/A = Not Appticable
NC = Not Calculated

(1) Medium-Specific (M) EPCselected for hazard calculation.

CRA 19867
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TABLE B.1.13.Cr

CALCULATION OFNON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO GROUNDWATER

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point: Ingestion and Dermal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route . EPC Intake Intake Reference Reference Reference Refeience Hazard

Route of PotenUat Ept EPC EPC EPC Selected - (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value units foy Hazard Units . Units

Calculation (11

Ingestion Aluminum 9.21E+00 mg/L 9.21E+00 mg/L M

Antimony 1.00E-02 ing/L 1.OOE-02 mg/L M
Arsenic 2.21E-02 rng/L 2.212-02 mg/L- M_

Chromium 5.10E-02 ing/L 5.10502 mg/L M

Chroniium VI (Hexavalent) 2.50E-02 mg/L 2.50E-02 mg/L M

Iron 9.50E+00 mg/L 9.50E+00 mg/L · M
Lead 3.90E-02 ing/L 3.90E-02 0 mg/L M
Manganese 4.76E-01 mg/L 4.76E-01 mg/L M
Selenjuu, 2.772-02 ing/L 2.77E-02 mg/L .M

Thallium 1.58502 mg/L 1.582-02 mg/L M
Vanadium 2.31E-02 mg/L 2.31E-02 mg/L M
Zillc 2.148-01 mg/L 2.143-01 mg/L M

1.80£-05 mg/kg-day 1.00E+00 ing/kg-day N/A N/A 1.80E-05

1.96E-08 mg/kg-day 4.OOE-04 mg/kg-{lay N/A N/A 4.89E-05

4.32E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.44£-04

9.98E-08 mg/kg-day 1.50E+00 mg/kg-day N/A N/A . 6.65508

4.89£-08 nig/kgay 3.00E-03 ing/kg-day N/A N/A 1.63E-·05

1.86E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 6.205-05

7.63£-08 mg/kg-day - mg/.kg-day N/A N/A NC

9.32E-07 mg/kg-day . 4.67E-02 mg/kg-(lay N/A N/A 2.00E-05

5.42£48 · mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.08E-05

3.09E-08 nig/kg-day 7.00E-05 mg/kg-day N/A N/A 4.42E-04

4.52£-08 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 4.52E-05

4.193-07 mg/kg-{day 3.00E-01 mg/kg-day N/A N/A 1.40E·06

(Total) . 8.092-04

Dermal Aluminum 9.21E+00 mg/L 9.21E+00 mg/L M 1.19E-05 mg/kg-clay 1.00E+00 ing/kg-clay N/A N/A 1.19E-05

Antimony 1.00502 ing/L 1.OOE-02 mg/L M 1.29E-08 mg/kg-day 6.00E-05 mg/kg-day. N/A N/A 2.15E-04

Arsenic . 2.NE-02 mg/L 2.21502 nig/L M 2.85E-08 Ing/kg-day 3.00E-04 mg/kg-day N/A N/A 9.51E-05

Chromium 5.10E-02 mg/L 5.10E-02 mg/L M 6.59£-08 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 3.38E-06

Chromium Vt (Hexavalent) 2.50E-02 mg/L· 2.5OE-02 mg/L M 6.46E-08 mg/kg-day 7.50E-05 mg/kg-day N/A N/A 8.61E-04

Iron 9.50E+00 Ng/L 9.50E+00 mg/L M 1.23E45 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 4.09E-05

Lead 3.90E-02 mg/L 3.90E-02 mg/L M 5.04E-08 mg/kg-day - · nig/kg-{lay N/A N/A NC

Manganese 4.763-01 mg/L. 4.76E-01 mg/L M 6.15E-07 mg/kg-day 1.87503 Ing/kg-day N/A N/A 3.29E-04

Selenium 2.77E-02 mg/L 2.77E-02 mg/L M 3.58E-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 7.165-06

Thallium · 1.58E-02 mg/L 1.58E-02 mgm M 2.04£-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 2.92E-04

Vanadium 2.31E-02 mg/L 2.31502 mg/L M 2.98E-08 mg/kg-day 2.60E-05 mg/kg-day N/A . N/A 1.15E·03

Zinc 2.14£-01 nig/L 2.14£-01 mg/L M 1.66E-07 mg/kg-day 3.00E-01 mg/kg€lay N/A N/A 5.53£·07

(Total) 3.00E-03

Total Hazard Index Across All Exposure Routes/Pathways  3.BE-03
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

(ERA 19867 (5)
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TABLE B.1.13.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point: Ingestion and Dermal

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non -Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Co,icent Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Aluminuni 2.33E+01 Ing/L 2.33E+01 rug/L M 1.83E-04 mg/kg-day 1.OOE+00 ing/kg-day N/A N/A 1.83E-04

Antimony 1.07E-02 ing/L 1.07E-02 mg/L M 8.34E-08 mg/kg-day 4.005-04 mg/kg-day N/A N/A 2.09E-04
Arsenic 2.57E-02 mg/L 2.57E-02 mg/L M 2.01E-07 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 6.71E-04
Clrom i uln 1.53£-01 mg/L 1.53£41 Ing/L M 1.20E-06 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 8.00E-07

Chromium VI (Hexavalent) 3.525-02 nig/L 3.52E-02 Ing/L M 2.75EE-07 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 9.18£-05
Iron 1.58£+01 Ing/L 1.58E+01 Ing/L M 1.243-04 mg/kg-day 3.OOE-01 mg/kg-clay N/A N/A 4.13£-04

Lkad 6.12502 ing/L 6.12E-02 Ing/L M 4.79E-07 mg/kg-day - ing/kg-day N/A N/A NC

Manganese 7.06E-01 ing/L 7.06E-01 mg/L M 5.52EE-06 mg/kg-day 4.67E-02 nig/kg-day N/A N/A 1.18E-04
Selenium 3.33£-02 mg/L 3.33E·02 mg/L M 2.61£47 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 5.21505

Thallium 1.58E-02 Ing/L 1.58E-02 mg/L M 1.24E-07 mg/kg-day 7.00505 mg/kg-day N/A N/A 1.77E-03
Vanadium 6.44E-02 nig/L 6.44E-02 mg/L M 5.04E-07 mg/kg-day 1.00503 nig/kg-day N/A N/A 5.04£-04

Zinc 3.45E-01 nig/L 3.45E-01 mg/L M 2.70E-06 mg/kg-day 3.OOE-01 rug/kg·day N/A N/A 8.99E-06

(Total) 4.02E-03
I)emal Aluminum 2.33E+01 mg/L 2.33E+01 mg/L M 1.21E-04 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 1.21E-04

Antimony 1.075·02 ing/L 1.07E-02 mi/L M 5.51E-08 mg/kg-day 6.00E-05 ing/kg-day N/A N/A 9.18E-04

Arsenic 2.57E-02 mg/L 2.578-02 Ing/L M 1.33E-07 mg/kg-day 3.OOE-04 ing/kg-day N/A N/A 4.43E-04

Chromium 1.53E-01 ing/L 1.53E-01 mg/L M 7.92E-07 mg/kg-<lay 1.953-02 mg/kg-day N/A N/A 4.06E-05

Chromium Vi (Hexavatent) 3.52E-02 mg/L 3.52E-02 mg/L M 3.63£47 mg/kg-day 7.5OE-05 mg/kg-day N/A N/A 4.85E-03

Iron 1.58£+01 mg/L 1.58E+01 nig/L M 8.18E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 2.73E-04

Uead 6.12E-·02 mg/L 6.12£-02 mg/L M 3.16507 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 7.06E-01 ing/L 7.06£-01 mg/1 M 3.64£-06 mg/kg-<lay 1.87E-03 mg/kg-clay N/A N/A 1.95E-03

Selenium 3.33E-02 mg/L 3.33E-02 mg/L M 1.72£-07 mg/kg-{lay 5.OOE-03 mg/kg-day N/A N/A 3.44£-05

Thallium 1.58502 mg/L 1.58E-02 Ing/L M 8.16E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.173-03

Vanadium 6.44E-02 mg/L 6.44E-02 mg/L M 3.33E-07 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 1.28E-02

Zinc 3.45E-01 mg/L 3.45E-01 mg/L M 1.07£-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.56E-06

(Total) 2.26£-02

CRA 198

2.7Total Hazard Index Across All Exposure Routes/Pathways E-02

Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Mediu2ecific (M) EPC selected for hazard calculation.
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TABLE B.1.14.Cr

CALCULATION OF NON<ANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE WATER
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORI'ORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Lngestion and Dermal

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC fitake Intake Reference Refere,ice Refer"ice Refemice Hazard

Route of Potential EPC OC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concintration Colicelitratio,1 Quoties,t
Collcen, Vallf UNItS Value Units for Hazard Units Units

Calculation m

gestion Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 1.87£·06 mg/kg-day 1.00&+00 mg/kg-day N/A N/A 1.87E-06

=y 1.50E-02 mg/L 1.50602 mg/L M 1.17E-08 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 2.943-05

1.96 E+02 mg/L 1.96E-02 mg/L M 1.53£+08 mg/kg-day 3.0qE-04 mg/kg-day N/A N/A 5.10E-05

Barium 1.90E-01 mg/L 1.90E-01 mg/L M 1.49£-07 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 2.123-06

Beryllium 3.04503 mg/L 3.04E-03 mg/L M 2.38 E-09 mg/kg-day . 2-OOE-03 mg/kg-day N/A N/A 1.19E-06

Chromium 2.80E·01 mg/L 2.80E-01 mg/L M 2.19 E-07 mg/kg-day 1.50 E+00 mg/kg-day N/A N/A 1.46E-07

Chromium VI (Hexavalent) 6.30E-02 mg/L 6.30E-02 mg/L M 4.93E-08 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 1.64E-05

Copper 4.20E-02 mg/L 4.201·02 mg/L M 3.29E-08 mg/kg-day 4.002-02 mg/kg-day N/A N/A 8.22E„07

Iron DOE+00 mg/L 5.30E+00 mg/L M 4.15E-06 mg/kg-day 3.00601 mg/kg-day N/A N/A 1.38E 05

Lead - 3.008-02 mg/L 3.00E-02 mg/L , M 2.35E-08 mg/kg-day - mg/kg-Jay N./A N/A NC

Manganese 7.19E·01 mg/L i19E-01 mg/L M 5.63E·07 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.21 E·05

Mercury 3.60E-04 mg/L 3.60£·04 mg/L M 2.82E-10 mg/kg-day 3.00E-04 mg/kg-day N/A . N/A 9.39E-07

Nickel 2.40E·02 mg/L 2.40£-02 mg/L M 1.88E-08 mg/kg-day 2.OOE-02 mg/kg-day N/A N/A 9.39 E-07

Selenium 2.30E-02 mg/L 2.30E-02 mg/L M 1.80E-08 mg/kg-clay 5.00E-03 mg/kg-day N/A N/A 3.60E-06

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 2.27£48 mg/kg-clay 7.00E-05 mg/kg-day N/A N/A 3.24E-04

Vanadium 2.10£-02 mg/L 2.10&02 mg/L M 1.ME-08 mg/kg-day 1.OOE-03 mg/kg-day N/A N/A 1.64605

Zinc + 9.93E-02 mg/L 9.93E-02 mg/L M 7.77E-08 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 2.59£-07

(Total) - 4.75E-04
ermal Aluminum 2.392+00 mg/L 2.39E+00 mg/L M 1.23 E-06 mg/kg-day 1.002+00 mg/kg-day N/A N/A 1.23£-06

1.50E-02 mg/L 1.50E-02 mg/L M 7.75E-09 mg/kg-day 6.00E-05 mg/kg·(lay N/A N/A 1.29£-04=y
1.96E-02 mg/L 1.96!E-02 mg/L M 1.01 E-·08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.37E-05

Barium 1.90E-01 mg/L 1.90E-01 mg/L M 9.81 E-08 mg/kg-(lay 4.90E-03 mg/kg-day N/A N/A 2.00E-05

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 1.572-09 mg/kgday 1.40605 mg/kg-day N/A N/A 1.12 E-04

Chromium 2.80841 mg/L 2.80501 mg/L M 1.45E·07 mg/k€-day 1.95E-02 mg/kg-clay N/A N/A 7.42E-06

Chromium Vi (Hexavolent) 6.30E-02 mg/L 630 E-02 · mg/L M 6.51 E-08 mg/kg-day 7.50E-05 mg/kg-,lay N/A N/A 8.68E-04

Copper · 4.202-02 mg/L 4.20E-02 mg/L M 2.17E-08 mg/kg-day 4.OOE-02 mg/kg-day N/A . N/A 5.42E-07

Iron · 5.30E+00 mg/L 5.30E+00 mg/L M 2.74E-06 mg/kg-day 3.00601 mg/kg-day N/A N/A 9.13846

Lead, 3.00E-02 mg/L 3.00E-02 mg/L M 1.55£-08 mg/kg-day mg/kg-day N/A N/A NC

Manganese 7.19£-01 mg/L 7.19E-01 mg/L M 3.72E-07 mg/kg-day 1.87503 mg/kg-day N/A N/A 1.99E-04

Mercur·y 3.60E-04 mg/L 3.6OE-04 mg/L M 1.86E-10 mg/kg-day 3.00E-04 mg/kg-day N/A ' N/A 6.20E-07

Nickel · 2.ZOE-02 mg/L 2.40E-02 mg/L M 2.48E-09 mg/kg-day 8.00E-04 mg/kg-day N/A N/A · 3.10E-06

Selenium 2.30E·02 mg/L 2.30£-02 . mg/1 M 1.193-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 2.38506

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 1.50£-08 mg/kg-day 7.00£-05 mg/kg-day N/A' N/A 2.14 E-04

Vanadium 2.10E-02 mg/L 2.10E-02 mg/L M 1.081-08 mg/kg-day 2.60 E-05 mg/kg-day N/A N/A 4.17E-04

Zinc 9.93E-02 mg/L 9.93E-02 mg/L M 3.08E-08 mg/kg-day 3.ODE-01 mg/kg-day N/A N/A 1.03E-07

(Total) 2.02E-03

Total Hazard Index Across All Exposure Routes/Pathways  2.5E-03
l9XX22

= Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
CRA 19867 (5)
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TABLE B.1.14.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNm 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

ediw

o Timeframe: Current

n: Surface Water

re Medium: Surface Water

re Point Ingestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC intake Intake Reference Rfference Refere.re Reference Hazard

Rowte of Poteutial EPC EPC EPC EPC Se/ected (Non-Cancer) (Noit-Cancer) Dose Dose Units Concentration Concentration Quotient
Concens Valle lini'ts Value Units for Hazard Units Units

Calculation (1)

Ingestion Aluminum 5.74E+00 mB/L 5.74E+00 mg/1. M 1.80£-05 rns/kg.day 1.00E+00 mg/kg-day N/A N/A 1.80[-05

Antimony 1.69E-02 mg/L 1.69E-02 mg/L M 5.29E-08 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 1.3.E-04

Arsenic 2.26E·02 mg/L 2.26E-02 nng/L M 7.07E-08 mg/kg-€lay 3.00E-04 mg/kg-day N/A N/A 2.36E-04

Barium 3.37601 mg/L 3.37E-01 mg/L M 1.05 E-06 mg/kg-day 7.00E-02 mg/kg-<lay N/A N/A 151 E-05

Beryllium · 3.04E-03 mg/L 3.04£43 mg/L M 932E-09 mg/kg-(lay 2.00 E-03 mg/kg-day N/A N/A 476E-06

Chromium 6.84 E-01 mg/L 6.84E-01 mg/L M 2.14£-06 mg/kg·day 1.50E+00 mg/kg-day N/A N/A 143E-06

Chromium VI (Hexavalent) 1.023-01 mg/L 1.02£·01 mg/L M 3.20E-07 mg/kg-day 3.OOE-03 mg/kg-day N/A N/A 1.07E-04

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 8.33 E-07 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.08E-05

Iron 3.15£+01 mg/L 3.15E+01 mg/L M 9.87E-05 mg/kg-{lay 3.0'OE-01 mg/kg-ay N/A N/A 3.29E-04

Lead 1.842-01 mg/L 1.84E-01 Ing/L M 5.772-07 mg/kg-day - mg/kg-<lay N/A N/A NC

Manganese 1.91 E+00 mg/L 1.91 E+00 Ing/L M 5.98£-06 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 1.28E-04

Mercury 4.00E-04 mg/L 4.00E-04 mg/L M 1.25E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.17E-06

Nickel 1.44 E-01 mg/L 1.44501 mg/L M 4.50E-07 mg/kg-day 2.OOE-02 mg/kg-day N/A N/A 2.25E-05

Selenium 238E-02 mg/L 2385-02 mg/L M 8.07£·08 Ing/kg-day 5.0003 mg/kg-day N/A N/A 1.61 E-05

Thallium 3.42£-02 mg/L 3.42E-02 mg/L M 1.07E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 153E-03

Vanadium 2.84E-02 mg/L 2.84 E-02 Ing/1 M 8.90E-08 mg/kg-€lay 1.00£43 mg/kg-day N/A N/A 8.90E·05

Zinc 2.66£-01 mg/L 2.66E-01 mg/L M 8.33E-07 mg/kg·day 3.00E-01 mg/kg-day N/A N/A 2.78E·06

(Total) 2.ME-03

Dermal Aluminum 5.74 E+00 mg/L 5.74E+00 mg/L M 1.19505 Ing/kg-day 1.OOE+00 mg/kg·day N/A N/A 1.192-05

Antimony 1.69502 mg/L 1.6912-02 mg/L M 3,49E-08 mg/kg-day 6.00£-05 mg/kg-day N/A N/A 5.82E-04

A rsenic 2.26E-02 mg/L 2.26E-02 mg/L M 4.ME-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 135E-04

8arium 3.37 E-01 mg/L 3.37E-01 mg/L M 6.96£-07 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 1.42£-04

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 6.28E-09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 4.49E-04

Chromium 6.84E-01 mg/L 6.84 E-01 mg/L M 1.411·06 mg/kg-day 1.95£42 mg/kg-day N/A ·N/A 7.25E-05

Chromium Vt (Hexavalent) 1.O2E·01 mg/L 1.02E-01 mg/L M 4.23E-07 mg/kg-<lay 730E-05 mg/kg-day N/A N/A 5.64 E-03

Copper 2.66601 mg/L 2.66E-01 mg/L M 5.50E-07 mg/kg-<lay 4.00E-02 mg/kg-€lay N/A N/A 1.378-05

Iron 3.15E+01 mg/L 3.15£+01 mg/L M 632E-05 mg/kg-day 3.00&01 mg/kg-day N/A N/A 2.17604

Lead 1.84 E-01 mg/L 1.84E-01 mg/L M 3.81 E-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.91 E+00 mg/L 1 91 E+00 mg/L M 3.95E-06 mg/kg-{lay 1.87E-03 mg/kg-day N/A N/A 2.llE-03

Mercur·y 4.OCE-04 mg/L 4.00E-04 mg/L M 8.27E-10 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 2.76E-06

Nickel 1.44601 mg/L 1.44E-01 mg/L M 5.94E-08 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 7.43 E-05

Selenium 258E-02 mg/L 2-58£-02 mg/L M 5.33E-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.07E•05

Thallium 342E-02 mg/L 3.42E-02 mg/L M 7.07E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.01 E-03

Vanadium 2.84 E-02 mg/L 2.84 E-02 mg/L M 5.87E-08 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 2.26£-03

Zinc 2.66E-01 Ing/L 2.66£-01 mg/L M 33(E-07 Ing/kg-day 3.00601 Ing/kg-day N/A N/A 1.1,2&2

Crotal) 1.28E-02

Total Hazard Index Across All Exposure Routes/Pathways 13E-02

CRA 1986

imies

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for hazard calculation.
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CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE WATER
CENT1UL TENDENCY

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future
:Medium: Surface Water

Exposure Medium: Surface Water
.Exposure Point Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemicul Medium Medium Rout, Route. EPC Intake Intakt Reference R«errnre Reference Reference Hazard
Route. of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units COMCentration Conce,:tration Quotient

Concern Vallie Uvits Value Units for Hanard Units Units

Calculation m

Ingestion Aluminum

Anthony 4
Arsenic

Barium

Beryllium
Chromium

Chromium VI (Hexavalent)

Copper
tron

Lead

Manganese
Mercury
Nickel

Selenium

Thallium

Vanadium

Zinc

2.39E+00 mg/L 2.39E+00 mg/L M . 8.38E-05 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 8.38E-05

130E-02 mg/L 150E·02 mg/L M 5.26E-07 mg/kg-day 4.OOE-04 mg/kg-day N/A N/A 1.32E-03

1.96E-02 mg/L 1.96E-02 mg/L M 6.86E-07 mg/kg-day 3.00 E-04 mg/kg·day N/A N/A 2.29E-03

1.90&01 mg/L 1.902-01 mg/L M 6.66E-06 mg/kg-day 7.00E-02 mg/kg-day N/A . N/A 9518-05

3.04E-03 mg/L 3.04£-03 mg/L M 1.07E-07 mg/kgdy 2.OOE-03 mg/kg-day N/A N/A 5.33£-05

2.80E-01 mg/L 2.80E-01 mg/L M 9.83E-06 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 635E-06
6.30E-02 mg/L 6.30E-02 mg/L M 2.21 E-06 mg/kg-day 3.OOE-03 mg/kg-day N/A . N/A 7.36E-04
4.20E-02 mg/L 4.20E-02 mg/L M 1.47E-06 mg/kg-day 4.00E-02 rig/kg-day N/A. _ N/A 3.68E-05

5.3OE+00 mg/L 5.30E+00 mg/L M 1.86E-04 mg/kg<lay 3.OOE-01 mg/kg-day N/A N/A 6.20E-04

3.00E-02 mg/L 3.00E-02 mg/L M 1.05E-06 mg/kg-day - mg/kg·<lay N/A N/A NC
7.19E-01 mg/L 7.19E-01 mg/L M 2.52E-05 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 5.4OE-04

3.60E-04 mg/L 3.60E-04 mg/L M 1.26E·08 mg/kg-day 3.00E·04 Ing/kg-day N/A N/A 4.21 E-05

2.40E-02 mg/L 2,4OE-02 mg/L M 8.42E-07 rns/kg-d'y 2.00E-02 mg/kg-day N/A N/A 4.21 E-05

2.30£-02 mg/L 2.3OE-02 mg/L M 8.07E-07 mg/kg-day 5.00E-03 mg/kgday N/A N/A 1.61 E-·04

2.90E-02 mg/L 2.90£-02 mg/L M 1.02£-06 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.45 E-02

2.10E-02 mg/L 2.1OE-02 mg/L M 7.36£-07 mg/kg-day 1.00E-03 mg/kg-<jay N/A N/A 7.36E-04

9.93E-02 mg/L 9.93E-02 mg/L M 3.48E-06 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 1.16E·05

(Total) 2.135·02

Dermal Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 7.37E-05 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 737E-05

Antimony 1.50502 mg/L 1302-02 mg/L M 4.63E-07 mg/kg-day 6.00£45 mg/kg-day N/A N/A 7.72E·03

Arsenic 1.96E-02 Ing/L 1.96E-02 mg/L M 6.04 E-07 mg/kg-day 3.00E·04 mg/kg-day N/A N/A 2.0l E-03

Barium 1.90E·01 mg/L 1.90E-01 mg/L M 5.86E-06 rns/kg-day 4.90E-03 mg/kg-day N/A N/A 1.20503

Beryllium 3.04 E-03 mg/L 3.04E·03 mg/L M 9.38E-08 mg/kg-day 1.40505 mg/kg-day N/A N/A 6.RE-03

Chiomium 2.80E-01 mg/L 2.80E-01 mg/L M 8.65E-06 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 4.43£-04

Chromium VI (Hexavalent) . 6.30E-02 mg/L 6.30E-02 mg/L M 3.89E-06 mg/kg-day 730E-05 mg/kg€lay N/A N/A 5.18E-·02

Copper 4.20E-02 mg/L 4.20E-02 mg/L M 1.30£-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 3.24£45

Iron 5.30E+·00 mg/L 5.30E•00 mg/L M 1.64E-04 mg/kg-day 3.00501 mg/kg-day N/A N/A 5.45E-04

Lead 3.00E-02 mg/L 3.00E-02 mg/L M 9.26E-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 7.19E-01 mg/L 7.19E-01 mg/L M 2.22E-05 mg/kg-€lay 1.87£-03 mg/kg-€lay N/A N/A 1.19E-02

Mercury 3.6OE-04 mg/L 3.60E-04 mg/L M 1.11£-08 mg/kg-<lay 3.OOE-04 mg/kg-day N/A N/A 3.70E-05

Nickel 2.40E-02 mg/L 2.40E-02 mg/L M 1.48E-07 mg/kg-day 8.00E-04 mg/kg€lay N/A N/A 1.85£-04

Selenium 2.30E42 mg/L 2.30E-02 mg/L M 7.1OE-07 mg/kg-day 5.OOE·03 mg/kg-day N/A N/A 1.42E-04

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 8.95E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 1.28E-02

Vanadium 2.1OE-02 mg/L 2.103-02 mg/L M 6.48E-07 mg/kg-day 2.6OE-05 mg/kg-day N/A N/A 2.49E-02

Zinc 9.93 E-02 mg/L 9.93E-02 mg/L M 1.84E-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.13846

Notal) 1.21 E-01 |

Total Hazard Index Across All Exposure Routes/Pathways ' 1.4 E-01

21¤i

= Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)



TABLE B.1.15. RME

Page 1 of 1
CALCULATION OF NON-CANCER HAZARDS FOR CURRENr/FUTURE TRESPASSER EXPOSURE TO SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chentical Medium Medium Route Route EPC litake intake Reference Reference Reference Reference HazardRoute of Potential EPC EPC EPC EPC Selected €Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentratioil QuotientCollcent Vallie Ulits value U,lits for Hazard Units Units
Calculation (1)

Ingestion Aluminum 5.74E+00 mg/L 5.74E+00 mg/L M 8.06E-04 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 8.06EE·04
Antimony 1.69E-02 ing/L 1.69E-02 ,„g/1. M 2.37E-06 mg/kg-day 4.00£·04 mg/kg<lay N/A N/A 5.93E-03 '
Arsenic 2.26£-02 mg/L 2.26E·02 ing/L M 3.17£46 Ing/kg·day 3.00E-04 mg/kg-day N/A N/A 1.06502
Barium 3.37E-01 mg/L 3.FE-01 mg/L M 4.72E-05 mg/kg·day 7.00£42 mg/kg-day N/A N/A 6.75£-04
Beryllium 3.04£-03 Ing/L 3.041-03 Ing/L M 4.26E-07 mg/kg-day 2.OOE-03 mg/kg-€lay N/A N/A 2.13E-04
Chromium 6.84£-01 mg/L 6.84E-01 mg/L M 9.60E-05 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 6.40£-05
Chromium V[ (Hexavalent) 1.02£-01 mg/L 1.02£-01 mg/L M 1.44505 mg/kg-day 3.OOE-03 mg/kg-day N/A N/A 4.78503 i
Copper 2.66E-01 mg/L 2.66E·01 mg/L M 3.73E-05 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 9.33504
Iron 3.15E+01 mg/L 3.15E+01 mg/L M 4.421-03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 1.47E-02
Lead 1.84E-01 mg/L 1.841-01 mg/L M 2.59E-05 mg/kg-day - mg/kg·day N/A N/A NC :
Manganese 1.91 E+00 mg/L 1.91 E+00 ing/L M 2.68E-04 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 5.74E-03
Mercury 4.00E-04 mg/L 4.00E-04 mg/L M 5.61£-08 mg/kg-day 3.00E-04 mg/kgday N/A N/A 187EE-04
Nickel 1.44£-01 mg/L 1.44501 mg/L M 202E-05 mg/kg-€lay 2.OOE-02 mg/kg-day N/A N/A 1.01503
Selenium 2.58E-02 mg/L 2.58E-02 mg/L . M 3.621-06 mg/kg<lay 5.00E-03 mg/kg-day N/A N/A 7.23E-04
Thallium 3.42E-02 mg/L 3.42£-02 ing/L M 4.80E-06 mg/kg-day 7.00E-05 Ing/kg-€lay N/A N/A 6.85E-02
Vanadium 2.84502 mg/L 2.EME-02 mg/L M 3.99E-06 mg/kg-day 1.OOE-03 mg/kg-day N/A N/A 3.99E-03 ·
Zinc 2.66E-01 mg/L 2.66601 mg/L M 3.73E-05 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 12&:91

(Total)
1.19E-01

Dermal Aluminum 5.74E+00 mg/L 5.74£+00 mg/L M 7.09£-04 mg/kg·day 1.OOE+00 mg/kg-day N/A N/A 7.09E-04
Antimony 1.69£42 mg/L 1.69502 mg/L M 2.09£-06 mg/kg-day 6.00E-05 Ing/kg-day N/A N/A 3.48E-02
Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 2.792-06 mg/kg€tay 3.00E-04 mg/kg-day N/A N/A 9.29E-03
Barium 3.37E-01 mg/L 3.37[-01 mg/L M 4.16E-05 mg/kg-day 4.90£-03 mg/kg-day N/A N/A 8.48503

Beryllium 3.04E·03 mg/L 3.04 E-03 tng/L M 3.75507 mg/kg-day 1.40605 mg/kg-day N/A N/A 2.68E-02

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 8.45E-05 mg/kg€lay 1.95E-02 mg/kg-day N/A N/A 4.33E-03

Chromium VI (Hexavatent) 1.02501 mg/L 1.02E-01 mg/L M 2.535-05 mg/kg-day 7.50 E-05 mg/kg-€lay N/A N/A 3.37E-01

Copper 2.66E-01 mg/L 2.66601 mg/L M 3.28E-05 mg/kg-day 4.00E-02 mg/kg<lay N/A N/A 8.218-04
Iron 3.15E+01 mg/L 3.15E+01 mg/L M 3.89E-03 mg/kg-day 3.00E-01 mg/kg-(lay N/A N/A 1.30E-02

L?ad 1.84E-01 mg/L 1.84501 mg/L M 2.28E-05 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 2.365-04 mg/kg-day 1.87£-03 mg/kg·day N/A N/A 1.261-01

Mercury 4.002-04 mg/L 4.00 E-04 mg/L M 4.94E-08 mg/kg€lay 3.00£-04 mg/kg<lay N/A N/A 1.65604
Nickel 1.44E-01 mg/L 1.44601 mg/L M 3.55E-06 mg/kg-day 8.00E-04 mg/kgday N/A N/A 4.44E-03
Selenium 2-58 E-02 mg/L 2.58E-02 mg/L M 3.182-06 mg/kg-day 5.00E-03 mg/kgday N/A N/A 6.36504
Thal[ium 3.42E-02 mg/L 3.42502 mg/L M 4.22506 mg/kg-<lay 7.00E-05 mg/kg·€lay N/A N/A 6.03£-02
Vanadium 2.84 E-02 mg/L 2.84E-02 mg/L M 3.51 E-06 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 1.35E-01

Zinc 2.66E·01 mg/L 2.66E-01 mg/L M 1.97£45 mg/kg-{lay 3.003-01 mg/kg-day N/A N/A &21225

(rotaD 762£-01

Total Hazard Index Across All Exposure Routes/Pathways ' 8.8E-01
Notes:

= Not Available

/A = Not Applicable
C = Not Calculated

) Medium-Specific (M) EPC selected for hazard lculation

IZZ
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Page 1 of 1
TABLE B.1.16.CT

CALCULAnON OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCAL WORKER EXPOSURE TO SURFACE WATER
CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposu re Medium: Surface Water

Exposure Point: Ingestion and Dermal
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expos,iri Chinizin/ Medium Medium Route Route El'C Intake h,foke Refe,ellce Reference Reference Reference Hazard
Roit, of Pote„tint EPC EPC EPC EPC Selected (Non-Comcir) (Non-Cance,) Dose Dose Units Coilmitration CO,Icentratio,1 Quotient

Cottcens Vals,f Uilits vallie Units for Hazard Units Units

Calculation 0)

--Ingestion Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 5.121-05 mg/kg-day 1.00E+00 mg/kg-day N/A N/A 5.12605

Antimony 1.50E-02 mg/L 1501-02 mg/L M 3.21£-07 mg/kg-day 4.OOE+04 mg/kg-day N/A N/A 8.04E-04
A rsenic 1.96E-02 mg/L 1.96E-02 mg/L M 4.19£-07 mg/kg-€lay 3.00E-04 mg/kg-day N/A . N/A 1.40503
Barium · 1.90[-01 mg/L 1.901-01 mg/L M 4.07E-06 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 5.8 l E-05

Beryllium 3.04E-03 mg/L 3.04503 mg/L M 6.51 E-08 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 3.26E-05

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 6.00E-06 mg/kg-day 1.50E+00 mg/kg-{lay N/A N/A 4.00E-06

Chromium VI (Hexavalent) 6.30E-02 inS/L 6.30E-02 mg/L M 1.35506 mg/kg-{lay 3.00E-03 · mg/kg-day N/A N/A 4505-04

Copper 420E-02 mg/L 4.DE-02 mg/L M 9.00£-07 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.25£-05

Iron 5.30E+00 mg/L 5.30E+00 mg/L M 1.14E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.792-04

Lead 3.OOE-02 mg/L 3.00£·02 mg/L M 6.43E-07 mg/kg-day mg/kg-day N/A N/A NC

Manganese 7.19E-01 mg/L 7.192-01 mg/L M 134E-05 mg/kg-day 4.67E·02 mg/kg-day N/A N/A 3.30E·04

Mercury 3.60E-04 mg/L 3.602-04 mg/L M 7.71 E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 257E-05

Nickel 2.40E-02 mg/L 2.4OE-02 mg/L M 5.14E-07 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 2.57E-05

Selenium DOE-02 mg/L 2.30£·02 mg/L M 4.93E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 9.86E-05

Thalliuin 2.90E-02 mg/L 2.90£-02 mg/L M 6.21E-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 8.88£43

Vanadium 2.loE-02 mg/L 2.10E-02 mg/L M 450E-07 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 4-501-04

Zinc 9.93E-02 mg/L 9.93E-02 mg/L M 2.13E-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 7.09E-06

(Total) · 1.30£42Dermal Aluminum . 2.39E+00 mg/L 2.39E+00 mg/L M 3.38E-05 mg/kg-day 1.002+00 mg/kg-day N/A N/A 3.38E-05

Antimony 1.50E-02 mg/L 1.502-02 mg/L M 2.123·07 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 3.54603

Arsenic 1.96E-02 mg/L 1.96E-02 mg/L M 2.773-07 mg/kg-day ' 3.OOE-04 mg/kg-day N/A N/A 9.nE-04

Barium 1.90[-01 mg/L 1.90E-01 mg/L M 2.68E-06 ms/4-lay 4.90E-03 mg/kg-day N/A N/A 5.48£-04

Beryllium 3.045-03 mg/L 3.042·03 mg/L M 4.302-08 mg/kg-day 1.4OE-05 , mg/kg-day N/A N/A 3.07E-03

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 3.96£-06 mg/kg-day 1.95 E-02 mg/kg-day N/A N/A 2.03E-04

Chromium VI (Hexavalent) 6.30E-02 mg/L 6.30£-02 mg/L M 1.78E-06 mg/kg-day 7502-05 mg/kg-day N/A N/A 2.382-02

Copper 4.20E-02 mg/L 4202-02 mg/L M 5.94E-07 mg/kg-{lay 4.002-02 mg/kg-{lay N/A N/A 1.49E-05

Iron 5.30boo mg/L 5.308+00 mg/L M 7.50E-05 mg/kg-€lay 3.00E-01 mg/kg-day N/A N/A 2.50E-04

Lead 3.00E-02 mg/L 3.00E-02 mg/L M 4.24E-07 mg/kg-(lay - mg/kg-day N/A N/A NC

Manganese 7.198-01 mg/L 7.192-01 mg/L M 1.mE-05 mg/kg-€lay 1.87E-03 mg/kg-day N/A N/A 5.45603

Mercury 3.60E-04 mg/L 3.60E-04 mg/L M 5.09E-09 mg/kg·day 3.00E-04 mg/kg-day N/A N/A 1.70E-05

Nickel 2.40E-02 mg/L 2.40E-02 mg/L M 6.79E-08 mg/kg-day 8.00E-04 m./4-{lay N/A N/A 8.49E-05

Selenium 2.30E-02 mg/L 2.30E-02 mg/L M 3.25E-07 mg/kg-day 5.OOE-03 mg/4.(lay N/A N/A 6.51 E-05

Thallium 2.90E-02 mg/L 2.90E-02 ms/L M 4.10£-07 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 5.86£-03

Vanadium 2.10£-02 mg/L 2.10E-02 mg/L M 2.97E-07 mg/kg-day 2.60E-05 mg/kg-€lay N/A N/A 1.14E-02

Zinc 9.935-02 mg/L 9.93£-02 mg/L M 8.425-07 mg/kg-{lay 3.00E-01 mg/kg-day N/A N/A 2.81E-06

frotal) 552E-02

Total Hazard Index Across All Exposure Routes/Pathways 6.8E-02

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
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TABLE B.1.16.RME

CALCULATION OF NON<ANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SURFACE WATER
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dermal

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expost,/ Ch/mirot Medium Medium Rosite Roi,tr EPC Intake Intake Reference Refere.ce Refeienrc Refe"ence Hazard
Rout, of Potential EPC EPC EPC EPC Setected (Non-Cance,) (Non-Cance,) Dose Dose Units Concentration Concentration Quotient

Conre™ Value Units Vallie liMits for Hazaid liMits · Units

Calculation m

Ingestion Aluminum 5.74E+00 mg/L 5.748+00 mg/L M 2.81 E-04 mg/4-{lay 1.00E+00 Ing/4-day N/A N/A 2.81E-04
Antimony 1.69E-02 mg/L 1.69E-02 mg/L M 8.27E-07 mg/kg-day 4.00E-04 mg/kg-day N/A N/A 2.07E-03
Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 1.1 OE-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.68E-03
Barium 3.372-01 mg/L 3.372-01 mg/L M 1.65E-05 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 2.352-04

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 1.492-07 mg/kg-day 2.OOE-03 mg/kg-day N/A N/A 7.44E-05
Chromium 6.84E-01 mg/L 6.84E·01 mg/L M 3.35E-05 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 2.23E·05
Chromium VI (Hexavalent) 102E-01 mg/L 1.02£-01 mg/L M 5.01 E-06 mg/kg-day 3.00E-03 mg/kg-day N/A N/A 1.67E-03

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 1.30E-05 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 3.25E-04
Iron 3.15£+01 mg/L 3.15E+01 mg/L M 154E-03 mg/kg-day 3 00601 mg/kg-day N/A N/A 5.14E-03
Lead 1.84E-01 mg/L 1.842-01 mg/L M 9.02E-06 mg/kg-clay - mg/kg-day N/A N/A NC

Manganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 9.35E-05 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 2.00E-03

Mercury 4.00E-04 mg/L 4.OOE-04 mg/L M 1.96E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 6-52E-05
Nickel 1.44[-01 mg/L 1.44&01 mg/L M 7.04E-06 mg/kg-day 2.002-02 Ing/kg-day N/A N/A 3.52E-04

Selenium 238£-02 mg/L 2.58£-02 mg/L M 1.263-06 Ing/kg-dlay 5.00E-03 mg/kg-day N/A N/A 232E-04

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 1.67506 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 2.39£-02

Vanadium 2.84E-02 mg/L 2.84E-02 mg/L M 1.39E-06 mg/kg-day 1.00E-03 mg/kg-day N/A N/A 1.39E-03

Zinc 2.66£-01 mg/L 2.ME-01 mg/L M 1.30E-05 mg/kg-day 3.00E-01 mg/kg·day N/A N/A 4.ME-05

(Total) · 4.1502
Der,nal Aluminum 5.74£+00 mg/L 5.74E+00 mg/L M 1.85E-04 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 1.85504

Antimony 1.69E-02 mg/L 1.69£-02 mg/L M 5.46E-07 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 9.09E·03

Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 7.29E-07 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 2.43[-03

Barium 3.37E-01 mg/L 3.37E-01 mg/L M 1.09E-05 mg/kg-day 4.902-03 mg/kg-day N/A N/A 2.22£43

Beryllium 3.04E-03 mg/L 3.04£-03 mg/L M 9.82E-08 mg/kg-day 1.40505 mg/kg-day N/A N/A 7.01 E-03

Chromium 6.84 E-01 mg/L 6.84 E-01 mg/L M 2.21 E-05 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 1.131-03

Chromium Vl (Hexavalent) 1.02E-01 mg/L 1.02E-01 mg/L M 6.61 E-06 mg/kg-day 730E-05 mg/kg-day N/A N/A 8.81E-02

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 8.59E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.15E-04

Iron 3.15E+01 mg/L 3.15 E+01 mg/L M 1.02E·03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.39E-03

Lead 1.848-01 mg/L 1.84E-01 mg/L M 5.95 E-06 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 6.178-05 mg/kg-day 1.87E-03 mg/kg-day N/A N/A 3.30E-02

Mercury 4.00E-04 mg/L 4.002-04 mg/L M 1.29E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.313-05

Nickel 1.44E-01 mg/L 1.44E-01 mg/L M 9.29E-07 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 1.16E-03

Selenium 238E-02 mg/L 2.58E-02 mg/L M 8.32E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.66E-04

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 1.10E-06 mg/kg-day 7.002-05 mg/kg-day N/A N/A 158E-02

Vanadium 2.84502 mg/L 2.84 E·02 mg/L M 9.18£-07 mg/kg-day 2.60E-05 mg/kg-day N/A N/A 333E-02

Zinc 2.66E·01 mg/L 2.66E-01 mg/L M 5.153-06 mg/kg·{lay 3.OOE·01 mg/kg-day N/A N/A 1.72E-05

(Tota I) 1.99£-01

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

Total Hazard Index Across All Exposure Routes/Pathways  2.4E-01

CRA 1986
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TABLE B.1.17.CT Page 1 of 1 -

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SURFACE WATER
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water.
Exposure Point: Ingestion and Dernlai

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Expos,1,0 Chemfral Midium Midium Route Route EPC Intake Intake Rrferenre Reference Reference R,ference Hazard
Route of petentint EPC EPC EPC EPC · Selected (lion-Cancer (Non-Cance,) Dose Dose Units Concentration Concentration Quotient

Conrern Vallie Units Vallie Units for Hazard Units Units

Calculation (1)

]ngestion Aluminum 2.39E+00 mg/L 2.39E+00, mg/L M 4.68E-06 mg/kg-day 1.00E+00 mS/kg-day N/A N/A . 4.68E-06

Antimony 1.50602 mg/L 130E-02 mg/L M 2.94 E-08 mg/kg-day 4.00E-04 mg/kg-day N/A · N/A 7.346-05
A rsenic 1.96E-02 mg/L 1.96E-02 mg/L M 3.83E-08 mg/kg-day 3.OOE-04 mg/kg-clay N/A N/A 1.28E-04

Barium 1.90E-01 mg/L 1.902-01 mg/L M 3.71 E-07 mg/kg-day 7.00E-02 mg/kg-{lay N/A N/A 5.31 E-06

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 5.95E-09 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 2.97E-06

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 5.48E-07 mg/kg-day 130E+00 mg/kg-day N/A N/A 3.ME+07

Chromium VI (Hexavalent) 6.30E-02 mg/L 6.30£-02 mg/L M 1.23E-07 Ing/4-day 3.00E-03 mg./kg-day N/A N/A 4.11£45

Copper 4.20E-02 mg/L 4.20E-02 mg/L M 8.22E-08 mg/kg-day 4.002-02 mg/kg-day N/A N/A 2.05E-06

Iron 5.30E+00 mg/L 5.302+00 mg/L M ·· 1.04505 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.46E-05

Lead · 3.00E-02 mg/L 3.OOE-02 mg/L M 5.87E-08 mg/kg-day - mg/kg-day N/A N/A NC

Marginese 7.193-01 mg/L 7.19E-01 mg/L M 1.41 E-06 mg/kg-day 4.67E-02 mg/kg-day N/A N/A 3.01 E-05

Mercury

mg/L M 4.70E-08 mg/kg-day 2.00E-02 mg/kg-day

3.60E-04 mg/L 3.60E-04 mg/L M 7.05E-10 mg/kg-day 3.002-04 mg/kg-day N/A N/A 2.35E-06

Nickel 2.40E-02 mg/L 2.40E-02 N/A N/A 2.35E-06

Selenium 2.30E-02 mg/L 2.30E-02 mg/L . M 4.50E-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 9.00E-06

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 5.68E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 8.llE-04

Vanadium 2.10E-02 mg/L -2/OE-02 mg/L M 4.1 lE-08 mg/kg-day 1.00603 mg/kg-day N/A N/A 4.llE-05

Zinc 9.93E·02 mg/L 9.93E-02 mg/L M 1.94607 mg/kg-€lay 3.00&01 mg/kg-day N/A N/A 6.472-07

('Total) 1.192-03

Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 3.09£-06 mg/kg-day 1.OOE+00 mg/kg-day N/A N/A 3.09E-06

Antimony 150E-02 . mg/L 150E-02 mg/L M 1.94E-08 mg/kg-day 6.00E-05 mg/kg-day N/A N/A 3.23E-04

Arsenic 1.96E-02 mg/L 1.96E-02 mg/L M · 2.53E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.42E-05

Barium 1.90501 mg/L 1.90E-01 mg/L M 2.45 E-07 mg/kg-day 4.90E-03 mg/kg·day N/A N/A 5.00E-05

Beryllium 3.04E·03 mg/L 3.042-03 mg/L M 3.93E-09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 2.80E·04

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 3.62E-07 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 1.86505

Chromium Vt (Hexavalent) 6.30E-02 mg/L 6.30E·02 mg/L M 1.631+07 mg/kg-day 750E-05 mg/kg-day N/A N/A 2.17E-03

Copper 4.20E·02 mg/L 4.20E-02 mg/L M 5.42E-08 mg/kg-day 4.OOE-02 mg/4·day N/A N/A 1.361-06

Iron 5.30E+00 ing/L 5.30E+00 mg/L M 6.85£46 mg/kg-day 3.00E-01 mg/kg-day N/A · N/A 2.28E-05

Lead 3.00E-02 mg/L 3.00E-02 mg/L M 3.87E-08 mg/kg·day - mg/kg-day N/A N/A NC

Manganese . 7.19E-01 mg/L 7.19E-01 mg/L M 9.29E-07 mg/kg-day 1.87503 mg/kg-day N/A N/A 4.97E-04

Mercury . 3.602·04 mg/L 3.60504 mg/L M 4.65E-10 mg/kg-day 3.00E-04 mg/kg·clay N/A N/A 1.55£-06

Nickel 2.40E-02 mg/L 2.40E-02 mg/L M 6.20E-09 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 7.75E-06

Selenium 2.30E-02 mg/L 2.30E-02 mg/L M 2.WE-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 5.94 E-06

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 3.75 E-08 mg/kg-day 7.00E-05 mg/kg-day N/A N/A 5.35E-04

Vanadium 2.10/-02 mg/L 2.10E-02 mg/L M 2.71508 mg/kg-day 2.60E·05 mg/kg-day N/A N/A 104E-03

Zilic 9.93E-02 mg/L 9.93E-02 mg/L M 7.69E-08 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 2.56507

Botal) . 5.04E-03
-.-'..

Total Hazard Index Across All Exposure Routes/Pathways 6.2E-03

Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)
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CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SURFACE WATER
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dennal

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposi:re Chemiral Medilim Medium Roite Route EPC Intake ;nfoke Rd.ence Reff,ence Reference Reference Hazard
Ro,it, of Potential EPC EPC EPC EPC Selected Mon-Cancer) (Non-Conre,) Dose Dose Units Concent,ation Conrintratfon Quotient

Co•rim Value Units Volu, Units for Hazard lIMItS Units

Calculation m

-Inge st ion Aluminum 6.NE+00 mg/L 5.74E+00 mg/L M 430E·05 mg/kg-(lay 1.0(E+00 mg/kg-(lay N/A N/A 450£-05 
Anthony 1.69E·02 mg/L 1.69E·02 Ing/L M 1.32E-07 rns/kg-(lay 4.00E-04 mg/kg-day N/A N/A 331504 |
Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 1.77507 Ing/4.day 3.00E-04 Ing/kg-day N/A N/A 5.89E-04
Barium 3.37£·01 mg/L 3.37 E-01 mg/L M 2.63E-06 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 3.76E-05

Beryllium 3.04:E·03 mg/L 3.04603 mg/L M 2.38E-08 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 1.19E·05
Chromium 6.84E·01 mg/L 6.84601 mg/L M 5.36E-06 mg/kg-day 150E+00 mg/kg-{lay N/A N/A 357E-06

Chromiuin VI (Hexavalent) 1.02E-01 mg/L 1.OZE-01 mg/L M 8.01 E-07 mg/kg-clay 3.00E-03 mg/kg-day N/A N/A 2.67E-04

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 2.08E-06 mg/kg-day 4.KE-02 mg/kg-€lay N/A N/A 5.21E·05

Iron 3.15E+01 mg/L 3.15 E+01 mg/L M 2.47E-04 mg/kg-€lay 3.00E-01 mg/kg-day N/A N/A 8.23E-04

Lead 1.84E·01 mg/L 1.84E-01 mg/L M 1.44E-06 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.91 E+00 mg/L 1.91/+00 mg/L M 1.50E-05 mg/kg-day 4.67E-02 Ing/kg-(lay N/A N/A 3.20E-04

Mercury 4.OOE·04 mg/L 4.00E-04 mg/L M 3.13£-09 ing/kg-day 3.00E-04 mg/kg-day N/A N/A 1.04E-05

Nickel 1.44E·01 mg/L 1.44601 mg/L M 1.13E-06 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 5.63E-05

Selenium 2.58£02 mg/L 238E-02 mg/L M 2.02E-07 mg/kg-day 5.002-03 Ing/kg-day N/A N/A 4.04E-05

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 2.68E-07 mg/kg-day 7.00E-05 Ing/kgday N/A N/A 3.82E-03
Vanadium 2.84E·02 mg/L 2.84E-02 mg/L M 2.22£·07 mg/kg-day 1.001-03 mg/kg-day N/A N/A 2.22£44

Zillc 2.66E·01 mg/L 2.66E-01 mg/L M 2.08E-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.94E-06

(Total) 6.64E-03

Dermal Aluminum 5.74E+00 mg/L 5.74E+00 mg/L M 2.97E-05 mg/kg·{lay 1.OOE+00 mg/kg-day N/A N/A 2.97E-05

Antimony 1.69£42 mg/L 1.691-02 mg/L M 8.73E-08 mg/kg-day 6.00E-05 mg/kg-day .N/A N/A 1.46E-03

Arsenic 2.26£-02 mg/L 2.26E-02 mg/L M 1.17507 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.89E-04

Bariu,n 3.372-01 mg/L 3.37E-01 mg/L M 1.74 E-06 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 335E-04

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 1.57E-08 mg/kg-day 1.40E-05 mg/k*day N/A N/A 1.12E-03

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 354E-06 mg/kg-day 1.95502 Ing/kg-day N/A N/A 1.81£-04

Chromium VI (Hexavalent) 1.02E-01 mg/L 1.02E·01 mg/L M 1.06506 mg/kg-day 730E-05 mg/kg-day N/A N/A 1.41 E-02

Copper 2.66E-01 mg/L 266E-01 mg/L M 1.NE-06 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 3.44E-05

Iron 3.15E+01 mg/L 3.15E+01 mg/L M 1.63£-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 5.43E-04

Lead 1.84E-01 mg/L 1.84501 mg/L M 952E-07 mg/kg-day - mg/kg-day N/A N/A NC

Manganese 1.RE+00 mg/L 1.91 E+00 mg/L M 9.87E-06 · mg/kg-day 1.87503 mg/kg-day N/A N/A 5.28E-03

Mercury 4.002-04 mg/L 4.OOE-04 mg/L M 2.07E-09 mg/kg-day 3.00 E-04 mg/kg-day N/A N/A 6.898-06

Nickel 1.44501 mg/L 1.44501 mg/L M 1.49E-07 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 1.86E-04

Selenium 238E-02 mg/L 238E-02 mg/L M 1.33E-07 mg/kg-day 5.002-03 mg/kg-day N/A N/A 2.66E-05

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 1.77E-07 mg/kg-day 7.00E-05 mg/kg·day N/A N/A 2-52E-03

Vanadium 2.84E-02 mg/L 2.84E-02 mg/L M 1.47£-07 mg/kg-day 2.60E-05 Ing/4-day N/A N/A 5.65E-03

Zinc 2.662-01 mg/L 2.66E-01 mg/L M 8.25E-07 mg/kg-day 3.00601 mg/kg-{lay N/A N/A 2.75E-06

(Total) 3,192-02

Total Hazard Index Across All Exposure Routes/Pathways  3 *02

CRA 19867

Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium·Specific (M) EPC selected for hazard calculation.
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TABLE B.1.18.CT

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SEDIMENT
CENTRAL TENDENCY

OPERABLE UNIT 3

· VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment
Exposure Point Ingestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Chnnicat Medium Medium Route Route EPC Ii:take Intake Refereitce Refere„ce Refere.ce · Reference Hazard

of Potential EPC EPC EPC EPC Selected (Non-Caitce.) (Non-Cancer) Dose Dose Units Concentration Conceittration Quotient
Concen, Value UNItS Value Ulits for Hazard UY,its Units

Calculation m

Ingestion Arsenic 7.94E+00 mg/kg 7.94E+00 mg/kg M 2.49E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.29E-04
Barium · 1 92E+02 mg/kg 1.92E+02 mg/kg M 6.02E-06 mg/kg-clay 7.00E-02 mg/kg-day N/A N/A 8.60E-05

Beryllium · 5.06E-01 mg/kg 5.06E-01 mg/kg M 1.58£-08 mg/kg-day 2.OOE-03 mg/kg-day N/A N/A 7.92E-06

Cadmium . 7.52£41 mg/kg 7.52E-01 mg/kg M 2.35E-08 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 4.71£45
Chromium 4.09E+02 mg/kg 4.09E+02 mg/kg M 1.28E-05 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 8.54;E·06

Copper 5.42E+01 mg/kg 5.42E+01 mg/kg M 1.70E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 4.25E-05

1 ron 1.88E+04 mg/kg 1.88E+04 mg/kg M 5.896-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 1.96503

Mercury 9.75E-02 mg/kg 9.75E-02 mg/kg M 3.05E-09 mg/kg-clay 3.00E-04 mg/kg-day N/A N/A 1.02E-05

Nickel 5.81 E+01 mg/kg 5.81 E+01 mg/kg M 1.82E-06 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 9.10E-05
Selenium 1.01£+01 mg/kg 1.01E+01 mg/kg M 3.16507 mg/kg-day 5.00£43 mg/kg-day N/A N/A 6.31 E-05

Zinc 1.95E+02 mg/kg 1.95E+02 mg/kg M 6.12£-06 mg/kg-day 3.00E-01 mg/kg-(lay N/A N/A 2.04E-05

(Total)
Dermal Arsenic · 7.94E+00 mg/kg

Barium 1.92E+02 mg/kg

Bery!!ium 5.06E-01 mg/kg
Cadmium 7.52E41 mg/kg
Chromium 4.09E+02 Ing/kg
Copper 5.42E+01 mg/kg
Iron 1.88£+04 mg/kg
Mercury 9.75£42 mg/kg
Nickel 5.81 E+01 mg/kg
Selenium 1.01E+01 mg/kg
Zinc 1.95E+02 mg/kg

3.17503

7.94E+00 mg/kg M 4.92509 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.64£-05

1.92E+02 mg/kg M 3.978-08 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 8.llE-06

5.06E-01 mg/kg M 1.055-10 mg/kg-<lay 1.40E-05 mg/kg-clay N/A N/A 7.47E-06

7.52E-01 mg/kg M . 1.55E-11 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 6.22E-07

4.09E+02 mg/kg M 8.46E-08 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 4.34£·06

5.42E+01 mg/kg M 1.12E-08 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.80E-07

1.88E+04 mg/kg M 3.89E-06 mg/kg-day 3.00E-01 mg/kg-day N/A. N/A 1.30E-05

9.75E-02 mg/kg M 2.01 E-11 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 6.72£-08

5.81 E+01 mg/kg M 1.20E-08 mg/kg-day 8.0OE-04 mg/kg-day N/A N/A 1.5OE-05

1.01 E+01 mg/kg M 2.08E·09 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 4.1715-07

1.95E+02 mg/kg M 4.04E-08 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 1.35E-07

(Total) 6.58E-05

Total Hazard Index Across All Exposure Routes/Pathways  3.2E-03
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)
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TABLE B.1.18.RME

CALCULATION OFNON-CANCERHAZARDS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NlAGAU FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Ro.tr EPC hitaki Intake Refereitce Reference Referi,ice Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Noit-Cancer) (Non -Caitcer) Dose Dose Units Concentration Conceittration Quotie,it

Co,icent Value Units Value U,lits for Hazard Units Units

Calculation (I)

Ingestion Arsenic 1.34 E+01 mg/kg 1.34E+01 mg/kg - -d 8.37£-07 mg/kg-<lay 3.00E-04 mg/kg-day -- N/K - N/A - 2.79£-03
Barium 4.89E+02 mg/kg · 4.89E+02 mg/kg M 3.06E-05 mg/kg-day 7.00E-02 mg/kg<lay N/A N/A 438E-04

Beryllium 6.301-01 mg/kg 6.30£-01 mg/kg M 3.952-08 mg/kg<lay 2.005-03 mg/kg-clay N/A N/A 1.978-05
Cadmium 9.08£-01 mg/kg 9.08E-01 mg/kg M 5.69E-08 mg/kg-day 5.00E-04 mg/IQ-clay N/A N/A 1.14E-04
Chromium 1.02£+03 mg/kg 1.02E+03 mg/kg M 6.39E·05 mg/kg-{lay 1.50E+00 mg/kg<lay N/A N/A 4.26E-·05
Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 8.04E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.01 E-04
Iron 2.39E+04 mg/kg 2.39E+04 mg/kg M 1.50E-03 mg/kg·day 3.00E-01 mg/kg-day N/A N/A 4.98E-03

iecrkculry 1.59£-01 Ing/kg 1.59E-01 mg/kg M 9.93£-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.31 E-05
1.41E+02 mg/kg 1.41E+02 mg/kg M 8.81 E-06 mg/kg-day 2.00£-02 mg/kg-day N/A N/A 4.40E-04

Selenium 1.28E+01 mg/kg 1.28E+01 mg/kg M 8.04E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.61 E-04

Zinc 3.48E+02 mg/kg 3.48E+02 mg/kg M 2.18£-05 mg/kg-day 3.00E-01 mg/kgday N/A N/A 7.26E-05

(Total) 9.30E-03
Dermal Arsenic 1.345+01 mg/kg 1.34E+01 mg/kg M 1.66£-07 mg/kg-day 3.002-04 mg/kg€lay N/A N/A 5.53&-04

Barium 4.89E+02 Ing/kg 4.89E+02 mg/kg M 2.02E-06 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 4.13E-04

Beryllium 6.30E-01 mg/kg 6.30E-01 mg/kg M 2.60E-09 mg/kg<lay 1.40E-05 mg/kg-day N/A N/A 1.86504

Cadmium 9.085-01 mg/kg 9.08E-01 mg/kg M 3.75E-10 mg/kg<lay 2.50E-05 mg/kg-day N/A N/A 1.50E·05

Chromium 1.02E+03 mg/kg 1.02E+03 mg/kg M 4.22E-06 mg/kg<lay 1.955-02 mg/kg.{lay N/A N/A 2.16E-04

Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 5.30E-07 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 1.33E-05

Iron 2.39£+04 mg/kg 2.39E+04 mg/kg M 9.87£45 mg/kg-day 3.00£-01 mg/kg-day N/A N/A 3.29E-04

Mercury 1.59E-01 mg/kg 1.593-01 mg/kg M 6.55E-10 mg/kg-clay 3.OOE-04 mg/kg-day N/A N/A 2.18E-06

Nickel 1.41&+02 mg/kg 1.41£+02 mg/kg M 5.81 E-07 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 7.27E-04

Selenium . 1.28E+01 mg/kg 128E+01 mg/kg M 5.31 E-08 mg/kg-day 500E-03 mg/kg-day N/A N/A 1.06E-05

Zinc 3.48E+02 mg/kg 3.48E+02 mg/kg M 1.44E-06 mg/kg-day 3.COE-01 mg/kg-day N/A N/A 4.79E-06

Crotal) 2.47E-03

Total Hazard Index Across All Exposure Routes/Pathways 
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 198

1.2E-02
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TABLE B.1.19.Cr

CALCULATION OF NON-CANCER HAZARDS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SEDIMENT
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future
Medium: Sediment

Exposure Medium: Sediment
Exposure Point Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Cheinical Medium Mediui,i Route Route EPC Intake Intake Reference Reference Referetice Reference HazardOf Pote.ttial EPC EPC EPC EPC Selected (Non-Ca,icer) (Noii-Cancer) Dose Dose Units Conce'trahon Concentration · QuotientConcern valur Units Value. Units for Hazard Units UNItS
Calculation (1)

1ngestion Arsenic 7.94E+00 mg/kg 7.94E+00 mg/kg M 2.78E-06 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A 9.28E-03Barium 1.92E+02 mg/kg 1.92E+02 mg/kg M 6.74505 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 9.63£-04Beryllium ' 5.06E-01 mg/kg 5.06£-01 mg/kg M 1.77E-07 mg/kg-day 2.00£-03 mg/kg-{lay N/A N/A 8.87E-05Cadmium 7.52E-01 mg/kg 7.52E-01 mg/kg M 2.ME·07 mg/kg-clay 5.00E-04 mg/kg-day N/A N/A 5.271-04Chromium 4.09E+02 mg/kg 4.09E+02 mg/kg . M 1.44E-04 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 9.57E-05Copper 5.42E+01 mg/kg 5.42E+01 ' mg/kg M 1.90E-05 mg/kg-day 4.008-02 mg/kg-day N/A N/A 4.75£-04Iron . 1.88E+04 mg/kg 1.88E+04 mg/kg M + 6.593-03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 2.20E-02
Mercury 9.75£-02 mg/4 9.75E·02 mg/kg M 3.42E-08 mg/kg-day 3.005-04 mg/kg-day N/A N/A 1.14E-04Nickel 5.81 E+01 mg/kg 5.81 E+01 mg/kg M 2.04E-05 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.02E-03Selenium 1.01E+01 ' mg/kg 1.01&+01 mg/kg M -3.53E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 7.07E-04
Zinc 1.95E+02 mg/kg 1.95E+02 mg/kg M 6.85E-05 mg/kg-day • 3.00£-01 mg/kg-day N/A N/A 2.28£-04

(Total) · , 3.55E-02Dermal Arsenic ' 7.94E+00 mg/kg 7.94E+00 mg/kg M 1.47E-07 mg/kg-day 3.OOE·04 mg/kg-day N/A N/A 4.90E-04
Barium 1.92E+02 mg/kg 1.92E+02 mg/kg M 1.19 E-06 mg/kg-day 4.905-03 mg/kg-day N/A N/A 2.42E-04
Beryllium 5.06E-01 mg/kg 5.06E-01 mg/kg M 3.125·09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 2.23E-04
Cadmium 7.52E-01 mg/kg 7.52E-01 Ing/kg M 4.64£-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 1.86E-05
Chromium 4.09E+02 mg/kg 4.09E+02 mg/kg M 2.53E-06 mg/kg-day 1.95502 mg/kg·day N/A . N/A 1.30 E-04
Copper 5.42E+01 mg/kg 5.42E+01 mg/kg M 3.35E-07 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 8.37E·06

* Iron 1.88E+04 mg/kg 1.88E+04 mg/kg M 1.16EE-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.87E-·04
Mercury 9.755-02 mg/kg 9.75E-02 mg/kg M 6.02E-10 mg/kg-day 3.00E-04 mg/kg«lay N/A N/A 2.01 E-06
Nickel 5.81 E+01 mg/kg 5.81 E+01 mg/kg M 3.59507 mg/kg-day 8.OOE-04 mg/kg-day N/A N/A 4.48E-04
Selenium 1.01 E+01 mg/kg 1.NE+01 mg/kg M 6.22E-08 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 1.24E-05
Zinc . 1.95E+02 mg/kg 1.95£+02 mg/kg M 1.21 E-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 4.02E-06

frotal) ! 1.97E-03

Total Hazard Index Across All Exposure Routes/Pathways | 3.7E-02
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)
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TABLE B.1.19.RME

CALCULATION OF NON-CANCER HAZARDS FOR CURRENTRUTURE TRESPASSER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future
Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Cheinical Medium Mediain Route Route EPC bitake Ii:take Reference Refere„ce Reference Refe,ence HazardRoute of Potential EPC EPC EPC EPC Selected (Non-Calicer) (Non-Cancer) Dose Dose Units Concentration Concentrahoi, QuotientColleen value U.its Value units for Hazard Units Units
Calculation (1)

Ingestion Arsenic 1.ME+01 mg/kg 1.34E+01 mg/kg M 9.38E-06 mg/kg-(lay 3.OOE-04 mg/kg-day N/A N/A 3.13E-02Barium 4.89£+02 mg/kg 4.89E+02 mg/kg M 3.43E-04 mg/kg·day 7.OOE-02 . mg/kg-day N/A N/A 4.90E-03
Beryllium 6.30E-01 mg/kg 6.30E-01 mg/kg M 4.42E-07 mg/kg·day 2.00E-03 mg/kg-day N/A N/A 2.21 E-04Cadmium 9.08E-01 mg/kg 9.08 E·01 mg/kg M 6.NE-07 mg/kg·day 5.00E-04 mg/kg-day N/A N/A 1.27E-03Chromium 1.02E+03 mg/kg 1.02£+03 mg/kg M 7.16£-04 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 4.77£44Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 9.00E-05 mg/kg-day 4.OOE-02 mg/kg-day N/A N/A 2.256-03Iron 2.39E+04 mg/kg 2.39E+04 mg/kg M 1.672-02 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 5.58E-02
Mercury 1.59501 mg/kg 1.592-01 mg/kg M 1.UE-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.71 E-04Nickel 1.41 E+02 mg/kg 1.411+02 mg/kg M 9.86E·05 mg/kg-{lay 2.00E-02 mg/kg-day N/A N/A 4.93E-03Selenium 1.28E+01 mg/kg 1.28£+01 mg/kg M 9.01 E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.80E-03
Zinc 3.48E+02 mg/kg 3.48E+02 mg/kg M 2.44E-04 mg/kg-day 3.00501 mg/kg-day N/A N/A 8.13E-04

(Total)
1.04E-01

Dermal Arsenic 1.34E+01 mg/kg 1.34£+01 mg/kg M 2.48E-06 mg/kg-day 3.OOE·04 mg/kg-day N/A N/A 8.25E-·03
Barium 4.89E+02 mg/kg 4.89E+02 mg/kg M 3.02E-05 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 6.16E-03
Beryllium 6.30E-01 mg/kg 6.30£-01 mg/kg M 3.89E-08 Ing/kg-day 1.40E-05 mg/kg-day N/A N/A 2.78503
Cadmium 9.08[-01 mg/kg 9.08E-01 mg/kg M 5.61£-09 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.241-04
Chromium 1.02E+03 mg/kg 1.02E+03 mg/kg M 6.30E-05 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 3.23E-03
Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 7.92E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.98E-04
Iron 2.39E+04 mg/kg 2.39E+04 mg/kg M 1.47E-03 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 4.91503
Mercury 1.59E·01 mg/kg 1.59501 mg/kg M 9.78E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.26E-05
Nickel 1.41 E+02 mg/kg 1.4!E+02 mg/kg M 8.68E-06 mg/kg-day 8.00E-04 mg/kg€lay N/A N/A 1.08E-02
Selenium 1.28 E+01 mg/kg 1.28E+01 mg/kg M 7.92£-07 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 1.58£-04
Zinc 3.48E+02 mg/kg 3.48E+02 mg/kg M 2.15£-05 mg/kg-day 3.0'OE-01 mg/kg-day N/A N/A 7.15E-05

(Total)
3.69E-02

Total Hazard Index Across All Exposure Routes/Pathways |
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Speci fic (M) EPC selected for hazard calculation.

CRA 1986
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TABLE B.1.20.CT /

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SEDIMENT
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point Ingestion and Dennal
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential · EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard liMits Units

Calculation (1)

Ingestion Arsenic 7.94E+00 ing/kg 7.94E+00 mg/kg M 6.81E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 227E-02
Barium 1.92E+02 Ing/kg 1.92E+02 ing/kg M 1.65E-04 mg/kg-day 7.00E-02 mg/kg-day N/A N/A 235E-03

Beryllium 5.06E-01 mg/kg 5.06E-01 ing/kg M 4.34507 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 2.17E-04
Cadinium 7.52E-01 ing/kg 7.52E-01 mg/kg M 6.45E-07 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 1.29E-03
Chromium 4.09E+02 ing/kg 4.09E+02 ing/kg M 3.51E-04 mg/kg-day 1.50E+00 mg/kg-day . N/A N/A 2.34E-04

Copper 5.42E+01 ing/kg 5.42E+01 mg/kg M 4.65E-05 mg/kg-clay 4.00E-02 mg/kg-day N/A N/A 1.16E-03
Iron 1.88E+04 ing/kg 1.88E+04 mg/kg M 1.61 E-02 mg/kg-clay 3.00E-01 mg/kg-day N/A N/A 5.37E-02

Mercury 9.75E-02 mg/kg 9.75E-02 ing/kg M 8.36E-08 mg/kg-day 3.OOE-04 mg/kg-day N/A N/A · 2.79E-04

Nickel 5.81 E+01 ing/kg 5.81 E+01 ing/kg M 4.98E-05 mg/kg-day 2.OOE-02 ing/kg-day N/A N/A 2.49£-03

Selenium 1.01 E+01 ing/kg 1.01 E+01 ing/kg M 8.64E-06 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.73E-03

Zinc ' 1.95E+02 ing/kg 1.95E+02 ing/kg M 1.67E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 5.58E-04

(Total)  . 8,67E-02
Dennal Arsen ic 7.94E+00 ing/kg 7.94E+00 mg/kg M 1.35E-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.49E-04

Barium 1.92E+02 ing/kg 1.92E+02 mg/kg M 1.09E-06 . mg/kg-day 4.90E-03 mg/kg-(lay N/A N/A 2.22E-04

Beryllium 5.06E-01 ing/kg 5.06E-01 nig/kg M 2.86E-09 mg/kg-day 1.40E-05 ing/kg-clay N/A N/A 2.04E-04

Cadmium . 7.52E-01 ing/kg 7.52E-01 mg/kg M 4.25E-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 1.70E-05

Chroinium 4.09E+02 ing/kg 4.09E+02 mg/kg M 231E-06 mg/kg-day 1.953-02 Ing/kg-day N/A N/A 1.19E-04

Copper 5.42E+01 Ing/kg 5.42E+01 mg/kg M · 3.07E-07 mg/kg-day 4.00E-02 ing/kg-day N/A N/A 7.67E-06

Iron 1.88E+04 ing/kg 1.88E+04 ing/kg M 1.06E-04 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 3.55E-04

Mercury M 3.29E-07 -9.75E-02 mg/kg 9.75E-02 ing/kg M 5.52E-10 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.84E-06

Nickel 5.81E+01 ing/kg 5.81 E+01 ing/kg mg/kg-day 8.00E-04 mg/kg-day N/A N/A 4.llE-04

Selenium 1.01E+01 ing/kg 1.01 E+01 ing/kg M 5.70E-08 mg/kg-day 5.00E-03 mg/kg-day ' N/A N/A 1.14E-05

Zillc 1.95E+02 mg/kg 1.95E+02 mg/kg .M 1.11 E-06 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 3.68E-06

(Total) . 1.BOE-03

Total Hazard Index Across All Exposure Routes/Pathways 8.9E-02

Notes:

= Not Available .

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)
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TABLE B.1.20.RME

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALIS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Ingestion and Dermal
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference HazardRoute of Potentiat EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration QuotientConcern Valite lIMItS Vatue Units for Hazard Units Units

Calculation (1)

Ingestion Arsenic 1.34E+01 ing/kg 1.34E+01 ing/kg M 1.31505 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 436E-02Barium 4.89E+02 ing/kg 4.89E+02 mg/kg M 4.79E-04 mg/kg-day 7.00E-02 mg/kg-day N/A · N/A 6.84E-03
Beryllium 6.30E-01 ing/kg 6.30E-01 ing/kg M 6.16E-07 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 3.08E-04Cadmium 9.08E-01 ing/kg 9.08E-01 mg/kg M 8.89E-07 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 1.78E-03Chromium 1.02E+03 mg/kg 1.02E+03 ing/kg M 9.98E-04 mg/kg-day 1.50E+00 mg/kg-day N/A N/A 6.65E-04
Copper 1.28E+02 mg/kg 1.28E+02 ing/kg M 1.26E-04 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 3.14E-03
Iron 2.39E+04 ing/kg 2.39E+04 mg/kg M 2.34E-02 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 7.79E-02
Mercury 1.59E-01 Ing/kg 1.59E-01 ing/kg M 1.55E-07 mg/kg-day 3.00E-04 ing/kg-day N/A N/A 5.17E-04
Nickel 1.41E+02 mg/kg 1.41E+02 ing/kg M 1.38E-04 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 6.88E-03
Selenium 1.28E+01 mg/kg 1.28E+01 mg/kg M 1.26E-05 mg/kg-day 5.00E-03 mg/kg-day N/A . N/A 2.51E-03
Zinc 3.48E+02 mg/kg 3.48E+02 mg/kg M 3.40E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 1.13503

(Total)
1.45E-01

Dermal Arsenic 1.34E+01 mg/kg 1.34E+01 mg/kg M 2.59E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 8.63E-03
Barium 4.89E+02 mg/kg 4.89E+02 ing/kg M 3.16505 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 6.45E-03
Beryl lium 6.30E-01 mg/kg 6.30E-01 mg/kg M 4.07E-08 mg/kg-day 1.40505 mg/kg-day N/A N/A 2.91E-03
Cadmium 9.08E-01 mg/kg 9.08E-01 ing/kg M 5.87E-09 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.35E-04
Chroinium 1.02E+03 ing/kg 1.02E+03 ing/kg M 6.59E-05 mg/kg-day 1.95E-02 mg/kg-day N/A N/A 3.38E-03
Copper 1.28E+02 ing/kg 1.28E+02 ing/kg M 8.29E-06 mg/kg-€lay 4.00E-02 mg/kg-day N/A N/A 2.07£-04
Iron 2.39E+04 · ing/kg 2.39E+04 ing/kg M 1.54E-03 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 5.14E-03
Mercury 1.59E-01 ing/kg 1.59E-01 ing/kg M 1.02E-08 mg/kg-<lay 3.00E-04 mg/kg-day N/A N/A 3.41E-05
Nickel 1.41E+02 ing/kg 1.41 E+02 ing/kg M 9.08£-06 mg/kg€lay 8.00E-04 mg/kg-day N/A N/A 1.14 E-02
Selenium 1.28E+01 ing/kg 1.28E+01 ing/kg M 8.29E-07 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.66E-04
ZBC 3.48E+02 ing/kg 3.48E+02 ing/kg M 2.25E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 7.48E-05

(Total)
3.86E-02

Total Hazard Index Across Ali Exposure Routes/Pathways 1.8£-01
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 1986
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TABLE B.1.21.CT

CALCULATION OF NON-CANCER HAZARDS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SEDIMENT
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure , Chemical , Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) ' Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation (1)

Ingestion Arsenic ' 7.94£+00 mg/kg 7.94E+00 ing/kg M 1.03E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 3.42E-03

Barium - 1 92E+02 ing/kg 1.92E+02 ing/kg · M 2.48E-05 mg/kg-day 7.00E-02 mg/kg-day N/A· - N/A 3.55E-04

Beryllium 5.06E-01 ing/kg 5.06E-01 mg/kg M 6.54E-08 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 3.27E-05

Cadmium 7.52E-01 mg/kg 7.52E-01 mg/kg M 9.71 E-08 mg/kg-day 5.00E-04 mg/kg-day N/A N/A 1.94504

Chromium 4.09E+02 mg/kg 4.09E+02 mg/kg M 5.29E-05 mg/kg-day 1.50E+00 mg/kg-day . N/A N/A 3.52E-05

Copper 5.42E+01 mg/kg 5.42E+01 mg/kg M 7.00E-06 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 1.75E-04

Iron , 1.88E+04 mg/kg 1.88E+04 ing/kg M 2.43E-03 mg/kg-day · 3.00E-01 mg/kg-day N/A N/A 8.10E-03

Mercury 9.75E-02 mg/kg 9.75E-02 ing/kg M 1.26E-08 mg/kg-<lay 3.00E-04 mg/kg-day N/A N/A 4.20E-05

Nickel 5.81E+01 mg/kg 5.81E+01 mg/kg M 7.51E-06 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 3.75E-04

Selenium 1.01E+01 ing/kg 1.01E+01 mg/kg M 1.30E-06 mg/kg-day 5.OOE-03 ' mg/kg-day N/A N/A 2.60E-04

Zi,C 1.95E+02 mg/kg 1.95E+02 mg/kg M 2.52E-05 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 8.41E-05

(Total) ' 1.31£-02
Dennal Arsetiic 7.94E+00 mg/kg ·7.94E+00 mg/kg M 3.08E-08 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.03E-04

Barium 1.92E+02 mg/kg 1.92E+02 ing/kg M 2.48E-07 Ing/kg-day 4.90E-03 mg/kg-day N/A N/A 5.07E-05

Beryllium 5.06E-01 ing/kg 5.06E-01 mg/kg M 6.54E-10 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 4.67E-05

Cadmium 7.52E-01 ing/kg 7.52£-01 mg/kg M 9.71 E-11 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 3.89E-06

Chroinium . 4.09E+02 mg/kg 4.09E+02 mg/kg M 5.29E-07 mg/kg-day 1.953-02 mg/kg-day N/A N/A 2.71E-05

Copper · . 5.42E+01 mg/kg 5.42E+01 ing/kg M 7.00E-08 mg/kg-day 400E-02 mg/kg-clay N/A N/A 1.75E-06

Iron 1.88E+04 mg/kg 1.88E+04 ing/kg M 2.43E-05 mg/kg-day 3.00E-01 mg/kg-clay N/A · N/A 8.10E-05

Me ury M 7.51 E-08 mg/kg-day 8.00E-04 mg/kg-day · N/A -

9.75E-02 ing/kg 9.75E-02 ing/kg M 1.26E-10 mg/kg-day 3.00£-04 ing/kg-day N/A N/A 4.20E-07

Nickel 5.81£+01 mg/kg 5.81E+01 Ing/kg N/A 9.38E-05

Selenium 1.01E+01 mg/kg 1.01E+01 mg/kg M 1.30E-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 2.60E-06

Zil,c 1.95E+02 ing/kg 1.95E+02 mg/kg M 2.528-07 Ing/kg-day 3.OOE-01 ing/kg-day N/A N/A 8.41E-07

(Total) . 4.llE-Oil

Total Hazard Index Across All Exposure Routes/Pathways 1.3E-02

Notes:

-- = Not Available

N /A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.

CRA 19867 (5)
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TABLE B.1.21.RME

CALCULATION OFNON-CANCER HAZARDS FOR FUTURECONSTRUCrION/UTILITY WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Ingestion and Dermal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Erposure Chemical Medium Medium Route Route EPC intake Intake Rderence Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern value Units Vatue Units for Hazard Units Units

CalculaNon (1)

Ingestion Arsenic 1.342+01 Ing/kg 1.34E+01 ing/kg M 3.45E-06 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.15E-02
Barium 4.89E+02 ing/kg 4.89E+02 ing/kg M 1.263-04 mg/kg-day 7.OOE-02 mg/kg-day N/A N/A 1.81E-03

Beryllium · 6.30E-01 mg/kg 6.30E-01 ing/kg M 1.63E-07 mg/kg-day 2.00E-03 mg/kg-day N/A N/A 8.14£-05
Cadmium 9.08E-01 ing/kg 9.08E-01 ing/kg M 235E-07 mg/kg-day 5.OOE-04 mg/kg-day N/A N/A 4.69604
Chromium 1.02E+03 ing/kg 1.02E+03 mg/kg M 2.64E-04 mg/kg-clay 1.50E+00 mg/kg-day N/A N/A 1.763-04

Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 3.31E-05 mg/kg-day 4.00E-02 ing/kg-day N/A N/A 8.29E-04
Iron 2.39E+04 mg/kg 2.39E+04 mg/kg M 6.17503 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 2.06E-02

Mercury 1.59E-01 ing/kg 1.59E-01 mg/kg M 4.09E-08 mg/kg-day 3.OOE-04 mg/kg-clay N/A N/A 1.36504
Nickel 1.41E+02 ing/kg 1.41 E+02 mg/kg M 3.63505 mg/kg-day 2.00E-02 mg/kg-day N/A N/A 1.82E-03
Selenium 1.28E+01 ing/kg 1.28E+01 mg/kg M 3.32E-06 mg/kg-day 5.OOE-03 mg/kg-day N/A N/A 6.63E-04

Zinc 3.48E+02 ing/kg 3.48E+02 mg/kg M 8.98E-05 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 29224

(Total) 3.83E-02

Dermal Arsen ic 1.34E+01 mg/kg 1.34E+01 mg/kg M 3.llE-07 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 1.04E-03

Barium 4.89E+02 ing/kg 4.89E+02. mg/kg M 3.79E-06 mg/kg-day 4.90E-03 mg/kg-day N/A N/A 7.74E-04

Beryllium 6.30E-01 mg/kg 6.30E-01 Ing/kg M 4.88E-09 mg/kg-day 1.40E-05 mg/kg-day N/A N/A 3.49E-04

Cadmium 9.08E-01 mg/kg 9.08E-01 mg/kg M 7.04E-10 mg/kg-day 2.50E-05 mg/kg-day N/A N/A 2.82E-05

Chromium 1.02E+03 mg/kg 1.02E+03 mg/kg M 7.91 E-06 mg/kg-clay 1.95E-02 mg/kg-day N/A N/A 4.05E-04

Copper 1.28E+02 mg/kg 1.28E+02 mg/kg M 9.94E-07 mg/kg-day 4.00E-02 mg/kg-day N/A N/A 2.49E-05

Iron 2.39E+04 ing/kg 2.39E+04 Ing/kg M 1.85E-04 mg/kg-day 3.00E-01 mg/kg-day N/A N/A 6.17E-04

Mercury 1.59£-01 mg/kg 1.59E-01 mg/kg M 1.23E-09 mg/kg-day 3.00E-04 mg/kg-day N/A N/A 4.09E-06

Nickel 1.41 E+02 mg/kg 1.41E+02 ing/kg M 1.09E-06 mg/kg-day 8.00E-04 mg/kg-day N/A N/A 1.36!3-03

Selenium 1.28E+01 mg/kg 1.28E+01 mg/kg M 9.95E-08 mg/kg-day 5.00E-03 mg/kg-day N/A N/A 1.99E-05

Zillc 3.48E+02 mg/kg 3.48E+02 mg/kg M 2.69E-06 mg/kg-day 3.OOE-01 mg/kg-day N/A N/A 821&=06

(Total) 4.63E-03

Total Hazard Index Across All Exposure Routes/Pathways | 43E-02
Notes:

== Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for hazard calculation.
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CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

M AGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Stag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposisie Chemiral Medium Midium Route Route EPC Intake Intake Canee' Slope Cance, Slope Cancer

Roite of Potential EPC EPC EPC EPC Selected (Cancer) . (Cance¥) Fartoi actor Units Risk

COMefr,1 Vall' Units Vallie Units for Hazard Units

Calculation m

tilgestioil Aluminum . 1.87IE+07 mg/kg 1.87E+04 mg/kg M
Antimony 2.32E+01 mg/kg 2.32E+01 mg/kg M
Arsenic · 6.43E+00 mg/kg 6.43E+00 mg/kg M
Barium 1.668+02 mg/kg 1.66E+02 mg/kg M
Beryllium 5.851-01 mg/kg 5.85E-01 mg/kg · M
Cadmium 3.35 E+00 mg/kg 3.35E+00 mg/kg M
Chromium Total 1.241+03 mg/kg 1.24 E+03 mg/kg M
Chromium VI (Hexavalent) 6.802+00 mg/kg 6.80E+00 mg/kg M
Cobalt 2.242+01 mg/kg 2.24E+01 mg/kg M

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M
Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M
Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M
Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M

Mercury 3.00E-01 mg/kg 3.OOE-01 mg/kg M
Nickel 2.54E+02 mg/kg 254E+02 rns/kg M

Selenium 4.87E+00 mg/kg 4.87E+00. mg/kg M
Thallium 2.62E+00 mg/kg 2.62E+00 mg/kg · M
Vanadium 5.22E+01 mg/kg 5.22£+01 mg/kg M
Zinc 1.74E+02 mg/kg 1.74E+02 mg/kg M

752E-05 mg/kg-day - (mg/kg-day) ·' NC

9.34E-08 mg/kg-day - (mg/kg-day) ' NC

2392-08 mg/kg-day 150E+00 (mg/kg-day) ·' 3.88£-08 - i
6.67E-07 mg/kg-day - (ing/4-day) ·1 NC

2.36£49 mg/kg-day - (Ing/kg·day) ·' NC '

1.35E-08 mg/kg-day - (mg/kg-day) -1 NC

5.00E-06 mg/kg-day - (mg/kg-day) -1 NC

2.74 E-08 mg/kg-day - (mg/kg-day) -t NC

9.02E-08 mg/kg-day - (mg/kg-day) -' NC

6.64/-07 mg/kg-day - (mg/kg-day) -' NC
7.72E-05 mg/kg-day - (mg/kg-day) -' NC

2.91 E-07 mg/kg-day (mg/kg-day) ·1 NC

7.09E-06 mg/kg-day (mg/kg-day) 1 NC

1.21509 mg/kg-day - (mg/kg-day) -1 NC

1.02E-06 mg/kg-day - (rng/kg-day) -' NC

1.961-08 mg/kg-day - (rng/k*day) ·t NC

1.05E-08 mg/kg-day (mg/kg-day) -' NC

2.10E-07 mg/kg-day (rng/kg-day) 4 NC

7.02E-07 mg/kg-day - (mg/kg-day) -1 E

(Total)

Dennal Aluminum 1.87E+04 mg/kg 1.87E+04 mg/kg M 4.96E-07

Antunony 2.32E+01 mg/kg 2.32E+01 mg/kg M 6.16E-10

Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 5.13E-10

Barium 1.66£+02 mg/kg 1.ME+02 Ing/kg M 4.41509

Beryllium 5.85E 01 mg/kg 5.85E-01 mg/kg M 135E-11

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 8.90E-12

Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 3.30E-08

Chromium VI (Hexavalent) 6.808+00 mg/kg 6.80E+00 mg/kg M 1.81 E-10

Cobalt 2.24E+01 mg/kg 2.24 E+01 mg/kg M 5.95E-10

Copper 1.65£+02 mg/kg 1.65E+02 mg/kg M 4.38E-09

Iron 1.92E+04 mg/kg 1.92£+04 mg/kg M 5.09E-07

Lead . 7.23E+01 mg/kg 7.23E+01 mg/kg M 1.921-09

Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M . 4.68E-08

Mercury 3.OOE-01 mg/kg 3.00E-01 mg/kg M 7.97£-12

Nickel 2.54 E+02 mg/kg 2.54£+02 mg/kg M 6.74E-09

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M 1.29E-10

Thallium + 2.621+00 mg/kg 2.62£+00 mg/kg M 6.96E-11 '

Vanadium 5.22E+01 . mg/kg 5.22E+01 mg/kg M 1.39E-09

Zinc 1.74E+02 mg/kg 1.74E+02 mg/kg M 4.63E-09

3.88E-08

mg/kg-day - (Ing/kg-day) *' NC

mg/kg-day - · (mg/kg-day) -1 NC

mg/kg-day 130E+00 (mg/kg-clay) -1 7.69E-10

mg/kg-day . (Ing/kg-day) -1 NC

mg/kg-day - (Ing/kg-day) 4 NC

mg/kg-day (mg/kg-day) -1 NC

mg/kg-day - (mg/kg-day) -' NC

mg/kg-clay - (rng/kg-day) ·' NC

mg/kg-day (mg/kg-day) -1 NC

ms/kg-day , - (mg/kg-day) ·1 NC

mg/kg-day - (Ing/kg-day) -' NC

mg/kg-day - (mg/kg-day) -' NC

mg/kg-day - (mg/kg-(lay) -1 NC

mg/kg-day - (mg/kg-day) -1 NC

mg/kg-day - (mg/kg-day) 4 NC

mg/kg-day - (mg/kg-day) ·' NC

mg/kg-day - «ng/kg-day) -' NC

mg/kg-day - (mg/kg-clay) -1 NC

mg/kg-clay - (mg/kg-day) ·' ' big

CTotal) 7.6910
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CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAC
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGAU FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Expostire Chemical Midilim Med iii m Rotite Route El'C Intoke Intake Canm Slope Cancer Slope Cancer

Route of Potentiat EPC EPC EPC EPC Selected (Cancer) (Concer) Factor Factor Units Risk

Conrern Volile Units Vallie Units for Hataid Units

Calculat,0,1 (1)

lilla la tien Aluminum 1.878+04 mg/kg 1.872+04 mg/kg M 3.67E-09 mg/kg-day (Ing/kg-day) -1 NC

Antimony 2.32E+01 mg/kg 2.32E+01 mg/kg M 456E-12 mg/kg-day (mg/4-day) -1 NC

Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 1.26E-12 mg/kg-day 150E+01 (mg/kg-day) -1 1.90E-11

Barium 1.ME+02 mg/kg 1.66E+02 mg/kg M 3.26E-11 mg/kg-day - (mg/kg-clay) ·1 NC

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M 1.15 E-13 mg/kg-day 8.40E+00 (mg/kg-day) -' 9.66E-13

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 6.58E-13 mg/kg-day 6.302+00 (mg/kg-day) ·' 4.15E-12

Chromium Total 1.24E+03 mg/kg 1.24 E+03 mg/kg M 2.44E-10 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 1.34E-12 mg/kg-day 4.20E+01 (mg/ kg-day) -' 5.612-11
Cobalt 2.243+01 mg/kg 2.24E+01 mg/kg M 4.40E-12 mg/kg-day 9.80E+00 (mg/kg-day) -' 4.312-11

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 3.24E-11 Ing/kg-clay - Ong/kg-day) ·' NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 3.77E-09 mg/kg-day (mg/kg-day) -' NC

Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M 1.421-11 mg/kg-day (mg/kg-day) ·' NC

Manganese · 1.76E+03 mg/kg 1.76E+03 mg/kg M 3.46E-10 mg/kg-day (mg/kg-day) ·' NC

Mercury 3.OOE-01 Ing/kg 3.00601 mg/kg M 5.90E-14 mg/kg-day (mg/kg-day) ' NC

Nickel 2-54E+02 mg/kg 2.54 E+02 mg/kg M 4.99E-11 mg/kg-day - (mg/kg-day) ·' NC

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M 957[43 mg/kg-day - (Ing/kg-day) -' NC

Thallium 2.62£+00 mg/kg 2.62E+00 mg/kg M 5.15E-13 mg/kg-day - (mg/kg-day) ·' NC

Vanadium 5.22£+01 mg/kg 5.22E+01 mg/kg M 1.03E-11 mg/kg€lay - (mg/kg-day) -1 NC

Zinc 1.RE+02 mg/kg 1.741+02 mg/kg M 3.43E-11 mg/kg-day (mg/kg-day) 4 b!52

(Total) 1 - 1.PEI

Total Risk Across All Exposure Routes/Pathways  4.OE-08
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Cakulated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.1.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil and Slag
Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

-

Exposire Ch,mi'raf Mfdium Midium Route Route EPC fnt/ki ktak, Cance, Stope Cancer Slope Cance,

Roste Of Potpntial EPC EPC EPC EPC Sebcted (Conce,) (Cance,) Factor Factor Units R;sk

Concern Vattle Units Vallie Units for Hazard U.'ts

Coladation (1)

tngestion Aluminum 3.69E+04 mg/4 3.69E+04 mg/kg M 8.26E-04 mg/kg-day - -im237;y) 4 NC

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 854E-07 mg/kg·<lay - (rng/kg-day) ·' NC

Arsenic 1.81 E+01 mg/kg 1.81 E+01 mg/kg M 4.04E-07 mg/kg-day 150£+00 (mg/kg-day) -1 6.06E-07

Barium 3.77E+02 mg/kg 3.DE+02 mg/kg M 8.44E-06 mg/kg-day - (mg/kg-day) -1 NC 1

Beryllium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 2.70E"08 mg/kg-day - (mg/4-day) .1 NC |
Cadmium 2.62E+01 mg/kg 2.62E+01 mg/kg M 5.85E+07 mg/kg-day - (mg/kg-day) -' NC

Chromium Total 1.97E+03 mg/kg 1.97E+03 mg/kg M 4.41 E-05 mg/kg-day NC(mg/kg-day) 4
Chromium Vi (Hexavalent) 9.95E+00 .mg/kg 9.952+00 mg/kg M 2.22E·07 mg/kg-day - (mg/kg-day) ·' NC

Cobalt 9.15E+01 mg/kg 9.15E+01 Ing/kg M 2.05E-06 mg/kg-day - (mg/kg-day) ·' NC

Copper 1.27E+03 mg/kg 1.278+03 mg/kg M 2.85E-05 mg/kg-day - (mg/kg-day) ·' NC

Iron 2.16£+04 mg/kg 2.16E+04 mg/kg M 4.83E-04 mg/kg-day - (mg/kg-day) -' NC

Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 6.90£-06 mg/kg-day - (mg/kg-day) -' NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 1.21 E-04 mg/kg-day - (mg/kg-day) -' NC

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg · M 536E-08 mg/kg-day - · (Ing/4-day) -1 NC

Nickel 1.04E+03 mg/kg 1.04E+03 mg/kg M 2.32E-05 mg/kg-day - (rng/kg-day) -1 NC

Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 1.48507 mg/kg-day - (mg/kg-day) ·1 NC

Thallium * 3.89E+00 mg/kg 3.89E+00 mg/kg M 8.69E-08 mg/kg-day (mg/kg-day) ·1 NC

Vanadium 6.608+01 mg/kg 6.60E+01 mg/kg M 1.48E-06 mg/kg-day . (mg/kg-day) ·' NC

Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 9.32E-06 mg/kg-day · - (mg/kg-day) ·' NE

(Tota» 6.06E-07

Dermal Aluminum 3.69E+04 mg/kg 3.69E+04 mg/kg M 5.45E-05 mg/kg-day (mg/kg-day) -' NC

Antimony
8.00E-08 mg/kg-day 13OE+00 (mg/kg-day) ·' 1.20E-07

3.82E+01 mg/kg 3.82E+01 mg/kg M 5.64608 mg/kg-day - (mg/kg-day) ·' NC

Arsenic 1.81£+01 mg/kg 1.81 E+01 mg/kg M
Barium 3.77E+02 mg/kg 3.77E+02 mg/kg M ' 5.57E-07 mg/kg-day - (ms/kg-day) ·' NC

Beryllium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 1.78E-09 mg/kg-day (mg/kg-day) -1 NC

Cadmium 2.62E+01 mg/kg 2.62E+01 mg/kg M 3.86E-09 mg/kg-day - (mg/kg-day) -' NC

Chromium Total . 1.97E+03 mg/kg 1.97E+03 mg/kg M 2.912-06 mg/kg-day (Ing/kg-day) ., NC

Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 mg/kg M · 1.47E-08 Ing/kg-day - (mg/kg-day) ·' NC

Cobalt 9.15E+01 mg/kg 9.15 E+01 mg/kg M 1.35E-07 mg/kg-day - (mg/kg-day) ·' NC

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 1.88[46 mg/kg-day - (mg/kg-day) ·' NC

Iron 2.16E+04 mg/kg 2.16£+04 mg/kg M 3.19£-05 mg/kg-day - (mg/kg-day) -1 . NC
Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 4.56E-07 ms/kg-day - (mg/kg-day) ·' NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 7.96£-06 mg/kg-day (rng/kg-day) 4 NC

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 3.67E-09 mg/kg-day (Ing/kg-day) ·1 NC

Nickel . 1.04£+03 mg/kg 1.GIE+03 mg/kg M 133£46 mg/kg-day . (Ing/kg-day) 4 NC

Selenium 6.61 E+00 mg/kg 6.61£+00 mg/kg M 9.76E-09 mg/kgday - (Ing/kg-day) -1 NC

* Thi"ium 3.89E+00 mg/kg 3.89E+00 mg/kg M 5.74 E-09 mg/kg-day - (mg/kg-day) ·' NC

Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M - 9.741-08 mg/kg-day - (mg/kg-day) ·' NC

Zinc 4.17E•02 mg/kg 4.17E+02 mg/kg M 6.15E-07 mg/kg-day . - (mg/kg-day) -1 MC

(Total) 1.20E-07

CRA 19867 (5)
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TABLE B.2.1.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: CliTrent

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

EXPostt'f Chemical Midi,im Medium Route Route EPC Intake Inf/ki Cance¥ Slope Cance, Stope Concer
Roitte of Potentiat EPC EPC EPC EPC Selected (Cance') (Cancer) Factor iactor liMits Risk

COM,7,71 vatuf liMits Vollf Units fo, Hazard Units

Calcutation (1)

1nhalation Aluminum 3.69E+04 rns/4 3.69E+04 mg/kg M 4.03E-08 Ing/kg·day - (Ing/kg-day) ·' NC
Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 4.17!-11 mg/kg-day - (Ing/'tday) .1 NC
A rsenic 1.81 E+01 mg/kg 181 E+01 mg/kg M 1.97E-11 mg/kg<Lay 130E+01 (mg/kg-day) ·' 2.96£-10
Barium 3.77E+02 mg/kg 3,77E+02 mg/kg M 4.12E-10 mg/kg-day (mg/'g-day) -1 NC
Beryllium 1.21 E+00 mg/kg 1.21 E+00 mg/kg M 1.32E-12 mg/kg-day 8.40E+00 (Ing/kg-day) ·' 1.1 l E- 11
Cadmium 2.62E+01 mg/kg 2.62E+01 mg/kg M 2.86E-11 mg/kg-day 6.30E+00 (mg/kg.day) ·' 1.80E-10
Chromium Total 1.97E+03 mg/kg 197E+03 mg/kg M 2.15509 ms/kg-,lay - (rng/kg-day) -1 NC
Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 mg/kg M ·1.09E-11 mg/kg·(lay 4.202+01 (mg/4-(lay) -1 436€-10
Cobalt 9.15E+01 mg/kg 9.15E+01 mg/kg M 9.99E-11 mg/kg-day 9.80E+00 (rng/kg-(lay) -1 9.79E-10
Copper 1.275+03 mg/kg 1.27E+03 mg/kg M 1.39509 mg/kg€lay - (Ing/kg·{lay) ·' NC
Iron 2.16E+04 mg/kg 2.16£404 mg/kg M 2.36E-08 mg/kg€lay - (mg/kg-day) ·' NC '
Lead 3.09E+02 mg/kg 3.092+02 mg/kg M 3.37E-10 mg/kg-day - (Ing/kg.day) 4 NC
Manganese 5.39E+03 mg/kg 5.392+03 mg/kg M 5.89E-09 mg/kg-day - (rng/kg-day) -1 NC

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 2.71512 mg/kg<lay - (mg/kg·day) ·'
Nickel 1.04E+03 mg/kg 1.NE+03 mg/kg M 1.13509 mg/kg-day (Ing/Ig-day) -1 31
Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 7.22E-12 mg/kg-day - (rng/'g-{lay) .1 NC
Thallium 3.89E+00 Ing/kg 3.89E+00 ms/kg M 4.24E-12 mg/kg-day - (Ing/kg-day) -' NC
Vanadium 6.60£+01 mg/kg 6.60E+01 mg/kg M 7.21 E-11 mg/kg-<lay (Ing/4-day) ·, NC I
Zinc 4.17E+02 mg/kg 4.17E+02 . mg/kg M 455E-10 mg/kg-day (mg/kg-day) -1 N£

frotal) 1.92E-09

Total Risk Across All Exposure Routes/Pathways  7.3E·07
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986|
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TABLE B.2.2.CT

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion. Dermaj, and Inhalation
Receptor Population: Maintenance Wprker
Receptor Age: Adult

Exposure Chen,ical Medium Medium Route Route EPC intak£ Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cance,) (Cancer) Factor Factor liMits Risk

Concern Vatue Units Value Units for Hazard Units

Calculation (1)

Ingestion ttrr
6.27E+00 mg/kg 6.27E+00 mg/kg M 2.52E-08 mg/kg-day 1.505+00 (mg/kg-day) ·' 3.79E-08

1.06E+01 mg/kg 1.06E+01 mg/kg M 4.27-E-08 mg/kg-day - (mg/kg-day) -1 NC

Barium 1.65£+02 Ing/kg 1.65E+02 mg/kg M 6.64E-07 mg/kg-day (mg/kg-day) ·1 NC

Beryllium 6.07£-01 mg/kg 6.07£41 mg/kg M 2.44E-09 mg/kg-clay - (mg/kg-day) -1 NC

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M 3.80E-09 mg/kg-day - (mg/kg-day) ·1 NC

Chromium Total 2.90E+02 mg/kg 2.90E+02 mg/kg M 1.17E-06 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 2.4.E+01 mg/kg 2.43£+01 mg/kg M 9.78E-08 mg/kg-day (mg/kg-day) -1 NC

Copper 3.10£+01 mg/kg 3.10E+01 mg/kg M 1.25E-07 mg/kg-day - (mg/kg-day) ·1 NC

Iron 1.925+04 mg/kg 1.92E+04 mg/kg M 7.72E-05 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 1.45E+03 mg/kg 1.45E+03 mg/kg M . 5.84E-06 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 4.20E-01 mg/kg 4.20501 mg/kg M 1.69£-09 mg/kg-day - (mg/kg-day) 4 NC

Nickel - 2.46£+01 mg/kg 2.46E+01 mg/kg M 9.92E-08 mg/kg-day - (mg/kg-day) 4 NC

Selenium 2.76E+00 mg/kg 2.765+00 mg/kg M 1.11 E-·08 mg/kg-day - (mg/kg-clay) ·1 NC

Thallium ' 1.54E+00 mg/kg 1.54E+00 mg/kg M 6.20E-09 mg/kg-day . - (mg/kg-day) -1 NC

Zinc 1.55E+02 mg/kg 1.55E+02 mg/kg M 6.23E-07 mg/kg-day (mg/kg-day) -1 Ng

(Total) 3.79£-08

Dermal Antimony . 1.06E+01 mg/kg 1.06£+01 mg/kg M . 2.82E-10 mg/kg-day - (mg/kg-day) ·' NC

Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 5.00E-10 mg/kg€lay 1.50E+00 (mg/kg-day) -1 7.50E-10

Barium 1.65E+·02 mg/kg 1.65E+02 mg/kg M 4.38E-09 mg/kg-day - (mg/kg-clay) -1 NC

Beryllium 6.07E-01 mg/kg 6.072-01 mg/kg M 1.61E-11 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 9.43501 mg/kg 9.43E-01 mg/kg M 2.51E-12 mg/kg-day - (mg/kg-day) ·1 NC

Chromium Total 2.90E+02 mg/kg 2.90E+02 mg/kg M 7.70E-09 mg/kg-day · -- (mg/kg-day) -1 NC

Cobalt 2.43E+01 mg/kg 2.43E+01 mg/kg M 6.46E-10 mg/kg-day (mg/kg-day) -1 NC

Copper 3.10£+01 mg/kg 3.10E+01 mg/kg M 8.22E-10 mg/kg-day (mg/kg-day) -1 NC

Iron 1.92E+04 mg/kg 1.92£+04 mg/kg M 5.09E-07 mg/kg-day -- (mg/kg-day) -' NC

Manganese 1.45E+03 mg/kg 1.45E+03 mg/kg M 3.868-08 mg/kg-day - (mg/kg-day) -' NC

Mercury . 4.201£-01 mg/kg 4.20E-01· mg/kg M 1.12E-11 mg/kg-day - (mg/kg-day) -1 NC

Nickel · 2.46E+·01 mg/kg 2.46E+01 mg/kg M 6.55E-10 mg/kg-day - (mg/kg-day) -1 . NC

Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 7.33E-11 mg/kg-day - (mg/kg-day) -1 NC

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 4.09E-11 mg/kg-day · - (mg/kg-day) ·, NC

Zinc 1.55E+02 mg/kg 1.55E+02 mg/kg M 4.113-09 mg/kg-day * - (mg/kg-day) -1 hiC

(Total) · 7.50E-10

CRA 19867 (5)
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TABLE B.2.2.Cr

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

IScenario Timeframe: Current I

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC El'C Selected (Cancel (Cancer) Facto, Factor Units Risk

Concern Value Ulits Value Unim for Hazard Units

Calculation (1)

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CIRA 1986
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Inhalation

Antimony M
1.06E+01 Ing/kg 1.06£+01 mg/k M 2.08E-12 mg/kg-day - (mg/ktday) -' NC

Arsenic 6.27E+00 mg/kg 6.27£+00 mg/k 1.23E-12 mg/kg-(lay 1.50E+01 (mg/kg-day) -1 1.85E-11
Barium 1.65E+02 mg/kg 1.65E+02 mg/k M 3.24E-11 mg/kg-day - (mg/kg-day) -1 NC
Beryllium 6.07E-01 mg/kg 6.07E-01 mg/k M 1.19E-13 mg/kg-{day 8.40E+00 (mg/kg-day) ·1 1.00E-12
Cadmium 9.4]E-01 mg/kg 9.4]E-01 mg/k M 1.85£-13 mg/kg-day 6.30E+00 (mg/kg-day) -1 1.17E-12

· Chromium Total . 2.90E+02 mg/kg 2.90E+02 mg/k M 5.69E-11 mg/kg-day - (mg/kg-day) -1 NC
Cobalt 2.43E+01 mg/kg 2.43£+01 mg/k M 4.78E-12 mg/kg-day 9.80E+00 (mg/kg-€lay) ·1 4.68E-11
Copper 3.10E+01 mg/kg 3.10E+01 mg/k M 6.08£-12 mg/kg-day - (mg/kg-clay) ·1 NC
Iron 1.92£+04 mg/kg 1.92£+04 mg/k M 3.7/E-09 mg/kg€lay - (mg/kg-day) -1 NC

Manganese 1.45E+03 mg/kg 1.45E+03 mg/k M 2.85£-10 mg/kg-day - (mg/kg-day) -1 NC

Mercury 4.203-01 mg/kg 4.20£-01 mg/k M 8.26E-14 mg/kg-day - (mg/kg-clay) -1 NC
Nickel 2.46E+01 mg/kg 2.46E+01 mg/k M 4.84E-12 mg/kg-day - (mg/kg-day) -1 NC
Selenium 2.76E+00 mg/kg 2.76£+00 mg/k M 5.42E-13 mg/kg€lay - (mg/kg-day) -1 NC
Thallium 1.542+00 mg/kg 1.54E+00 mg/k M 3.03E-13 mg/kg-day - (mg/kg-day) -1 NC
Zinc 1.55E+02 mg/kg 1.55E+02 mg/k M 3.0#E-11 mg/kg-day - (mg/kg-day) -1 NC

(Total) 6.75E-11

Total Risk Across All Exposure Routes/Pathways 3.9E-08



Page lof 2
TABLE B.2.2.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake . Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC El'C Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern ' Value Units Value Units for Hazard Units

Calculation (1)

Ingestion Antimony M 1 77E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1

1.54E+01 mg/kg 1.54E+01 mg/kg M 3.46E-07 mg/kg-clay - (mg/kg--day) -1 NC

Arsenic 7.90E+00 mg/kg 7.90E+00 mg/kg 2.65E-·07

44 Barium

1.822-08 mB/kg-day - (mg/kg-day) ·1

5.40E+02 mg/kg 5.40E+02 mg/kg M 1.212-05 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium 8.128-01 mg/kg 8.12£-01 mg/kg M NC

Cadmium 1.29E+00 mg/kg 1.29E+00 mg/kg M 2.87E-08 mg/kg-(lay (mg/kg-day) 4 NC

Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 1.043-05 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M '3.9 lE·06 mg/kg-day - (mg/kg-day) -1 NC

Copper 3.86E+01 - mg/kg 3.86E+01 mg/kg M 8.63E-07 mg/kg-(jay (mg/kg-{lay) -1 NC

Iron 2.16£+04 mg/kg 2.16E+04 mg/kg M 4.84E-04 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 8.82£+03 mg/kg 8.82E+03 mg/kg M . 1.97E-04 mg/kg<lay - (mg/kg-day) -1 NC

Mercury 6.21E-07 ms/kg-day - (mg/kg-day) ·1

4.86E+00 mg/kg 4.86E+00 mg/kg M 1.09E-07 mg/kg-day - (mg/kg-day) ·' NC

Nickel 2.78E+01 mg/kg 2.788+01 mg/kg M NC

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 8.61508 mg/kg-day (mg/kg-day) -1 . NC

Tha]Iium 2.28E+00 mg/kg 2.28E+00 mg/kg M 5.10E-08 mg/kg-day . - (mg/kg-day) -1 NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M . 4.53E-06 mg/kg-day - (mg/kg-day) -1 NE

(Total)

Dermal Antimony · 1.54E+01 mg/kg 1.54£+01 mg/kg M · 2.28E-08 mg/kg-day (mg/kg-day) -1
Arsenic . 7.90E+00 mg/kg 7.90E+00 mg/kg M 3.50E-08 mg/kg-day 1.50£+00 (mg/kg-day) -1
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 7.97E-07 mg/kg-day (mg/kg-day) -'
Beryllium 8.12E-01 mg/kg 8.123-01 mg/kg M 1.20£-09 mg/kg-day - (mg/kg-day) -1
Cadmium 1.29E+00 mg/kg 1.29E+00 mg/kg M 1.90£-10 mg/kg-day - (mg/kg-day) -1
Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 6.88E47 mg/kg-clay - (mg/kg-day) -1
Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 2.58E-07 mg/kg-day - (mg/kg-day) -1
Copper 3.86E+01 mg/kg 3.86£+01 mg/kg M 5.70E-08 mg/kg-day - (mg/kg-day) 1
Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 3.19505 mg/kg-day - Ong/kg-day) -'
Manganese 8.82£+03 mg/kg 8.82E+03 mg/kg M 1.3OE-05 mg/kg-day (mg/kg-day) -1
Mercury

4.105-08 mg/kg-day · - (mg/kg-day) -1

4.86E+00 mg/kg 4.86E+00 mg/kg M 7.17E-09 mg/kg-day (mg/kg-{lay) 4
Nickel 2.78E+01 mg/kg 2.78E+01 mg/kg M
Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 5.68E-09 mg/kg€lay (mg/kg-day) -1
Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 3.37E-09 mg/kg-day - (mg/kg-day) -1
Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M 2.99E-07 mg/kg-day . - (mg/kg-day) -1

(Total) 5.25E-08

CRA 19867 (2)



Page 2 of 2
TABLE B.2.2.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC fntake Intake Cancer Slope Cancer Slope. Cancer
Route of potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units value Units for Hazard Units

Calculation (1)

Inhalation Antimony 1.54£+01 mg/kg 1.54E+01 mg/kg M 1.69E-11 mg/kg-day - (mg/kg-(lay) ·t NC
Arsenic 7.90E+00 mg/kg 7.90E+00 mg/kg M 8.62E-12 mg/kg-day 1.50E+01 (mg/kg-day) ·' 1.29E-10
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 5.90E-10 mg/kg-day · - (mg/kg-day) -1 NC

Beryllium 8.12£-01 mg/kg 8.12£-01 mg/kg M 8.86E-13 mg/kg-day 8.40E+00 (mg/kg-day) ·1 7.45E-12
Cadmium 1.29E+·00 mg/kg 1.29E+00 mg/kg M 1.40E-12 mg/kg-day 6.30E+00 (mg/kg-day) 4 8.84E-12
Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 5.09£-10 mg/kg·day - (mg/kg-day) -1 NC
Cobalt 1.752+02 mg/kg 1.75E+02 mg/kg M 1.91E-10 mg/kg-day 9.80E+00 (mg/kg-day) -1 1.87E-09

Copper 3.86E+01 mg/kg 3.86£+01 mg/kg M 4.21£-11 mg/kg-day - (mg/kg-day) -1 NC
Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 2.36E-08 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 8.82£+03 mg/kg 8.82£+03 mg/kg M 9.63E-09 mg/kg-day - (mg/kg-day) -1 NC

Mercury 4.86E+00 mg/kg 4.86£+00 mg/kg M 5.30E-12 mg/kg-day - (mg/kg-day) -1 NC

Nickel 2.78E+01 mg/kg 2.78E+01 mg/kg M 3.03E-11 mg/kg-day - (mg/kg-(lay) 1 NC

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 4.21E-12 mg/kg-day - (mg/kg-day) -1 NC

Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 2.49E-12 mg/kg-day - (mg/kg-day) -' NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M 2.21E-10 mg/kg-day - (mg/kg-day) ·1 b!£

(Total) - 2.02E-09

Total Risk Across All Exposure Routes/Pathways | 3.2£-07
Notes:

-- = Not Available

N/A = Not Applic,ble
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986
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TABLE B.2.3.Cr

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion. Dermal. and Inhalation
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemiral Medium Midium Route Route EPC Intake Intake Cancer Stope Cancer Slope Cancer
Rolitf of Potentiat EPC EPC EPC EPC Selected (Cance,) (Confer) Factor Factor Units Risk

Conrin, Vatuf Units Value Units for Hazard Units

Calculation (1)

Ingestion Aluminum 2.07E+04 mg/kg 207E+04 mg/kg M 8.352-05 nng?kg-day - ---  (msliJAy) --1 NC

Anttmony 9.77E+01 mg/kg 9.77E+01 mg/kg M 3.936-07 mg/kg-day (mg/kg-day) -1 NC
A rsenic 4.6OE+00 mg/kg 4.60E+00 mg/kg M 1.85508 mg/kg-clay 150E+00 (mg/kg.day) -1 2.78E-08

Barium 1.75 E+02 mg/kg 1.753+02 mg/kg M · 7.04E-07 mg/kg-day · - (mg/kg-€lay) -1 NC

Beryllium 4.36£41 mg/kg 4.36E·01 mg/kg M 1.75 E-09 mg/kg-{lay - (mg/kg-day) -1 NC

Cadmium 8.90E+00 Ing/kg 8.90E+00 mg/kg M 338E-08 mg/kg-day - (mg/kg-day) ·' NC

Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 156E-05 mg/kg-day (rng/kg-day) -' NC

Chromium VI (Hexavatent) 1.40E+01 mg/kg 1.402+01 mg/kg M 5.64E-08 mg/kg-day (mg/kg-day) -1 NC

Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 8.11508 mg/kg-day - (Ing/kg-day) ·' NC

Copper 3.44E+02 mg/kg 3.44E+02 mg/kg M 1.38E-06 mg/kg-day (mg/kg-€lay) -' NC
Iron 1.93E+04 mg/kg 1.93E+04 mg/kg M 7.77E-05 mg/kg-day - (mg/kg-day) -' NC

Lead 1.35E+02 mg/kg 1.35E+02 mg/kg M 5.44E-07 Ing/kg-{lay - (mg/kg-day) ·' NC

Manganese 2.68E+03 mg/kg 2.68E+03 mg/kg M 1.08E-05 mg/kg-day (mg/kg-day) -1 NC

Mercury 7.20E-02 mg/kg 7.20502 mg/kg M 2.90E-10 mg/kg-<lay - (mg/kg-day) ' NC

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg M 5.67£46 mg/kg-day - (Ing/kg-day) -1 NC

Selenium 1.29E+01 mg/kg 1.29E+01 - mg/kg M 5.19E-08 mg/kg-day (mg/kg-day) ·' NC
Thallium 5.882+00 mg/kg 5.88E+00 mg/kg M 2.37E-08 mg/kg-day (mg/kg-day) ·' NC

Vanadium 1.00E+02 mg/kg 1.OOE+02 mg/kg M 4.04 E-07 mg/kg-€day (mg/kg-day) 1 NC

Zinc 2.24E+02 mg/kg 2.24E+02 mg/kg M 9.02247 mg/kg-day (mg/kg-day) -1 =

(Total) 2.78E-08

Dennal Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 5.51 E-·07 mg/kg-€lay (mg/kg-day) ·t NC

Antimony 9.77£+01 mg/kg 9.77E+01 mg/kg M 2.60£-09 mg/kg-day - (mg/kg-day) ·' NC

Arsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M 3.67E-10 mg/kg-day 1.50E+00 (mg/kg-day) ·1 550E-10

Ba rium 1.75£+02 mg/kg 1.75E+02 mg/kg M 4.65E-09 mg/1*day - (mg/kg-day) ·' NC

Beryllium 4.36601 mg/kg 4.3612-01 mg/kg M 1.16E-11 Ing/kg-(lay - (mg/kg-day) ·' . NC

Cadmium 8.90E+00 mg/kg 8.902+00 mg/kg M 2.36E-11 mg/kg-day - (mg/kg·{lay) ·' NC
Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 1.03E-07 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Helavalent) 1.408+01 mg/.kg 1.40 E+01 mg/kg M 3.722-10 mg/kg-(lay - (mg/kg-day) -' NC

Cobalt 2.02 E+01 mg/kg 2.02E+01 mg/kg M 5.36£-10 mg/kg-day (mg/kg-day) ·t NC

Copper 3.44E+02 mg/kg - 3.44E+02 mg/kg M 9.13E-09 mg/kg-day · - (mg/kg-day) -' NC

Iron 1.93E+04 mg/kg 1.93£+04 mg/kg M 5.13E-07 mg/kg-day (mg/kg-day) -' NC.

Lead 1.DE+02 mg/kg 1.35E+02 mg/kg M 3.59E-09 mg/kg<lay - (mg/Ig·day)-' NC

Manganese 2.68E+03 mg/kg 2.68E+03 mg/kg M · 7.13E-08 mg/kg-day (mg/kg-day) -1 NC

Mercury 7.20E-02 mg/kg 7.20E·02 mg/kg M 1.RE-12 mg/kg-day (mg/4.day) ·' NC

Nickel 1.41E+03 mg/kg 1.41 E+03 mg/kg M 3.74E-08 mg/kg-day - Ong/kg·day) -1 NC

Selenium 1.29E+01 mg/kg 1.29E+01 mg/kg M 3.42E-10 Ing/kg·{lay - (mg/kg-day) -1 NC

Thallium · 5.88EE+00 mg/kg 5.88E+00 mg/kg 4- M 1.56E-10 mg/kg-day (mg/kg-day) ·1 NC '
Vanadium 1.00[+02 · mg/kg 1.OOE+02 mg/kg M 2.67E-09 . mg/kg-day - (mg/kg-clay) -1 NC

Zinc 2.24E+02 mg/kg 2.24E+02 mg/kg . M 5.95E-09 mg/kg-day - (mg/kg-day) -' I

(Total) ' 5.502-10
CRA 19867 (5)
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TABLE B.2.3.CT

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG

CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposs,re Chimiral Medium Medium Route Route EPC Intake Intake Conce, Slope Colin Slope Cancer

Route of Potential EPC EPC EPC EPC Selected (Cance•) (Cancer) Factor Factor Units Risk

Concern Value Units Vallf Unies fo, Haia,d Units

Calculation (1)

1nhalation Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 4.07E·09 mg/kg-day - (mg/kg-day) 1 NC

9,77E+01 mg/kg 9.77E+01 mg/kg M 1.92E-11 ms/4-day - Ong/kg-day) -' NC 'Antimony
A rsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M 9.04E-13 mg/kg-day 1.50E+·01 (ms/kg-day) -1 1.362-11

Barium 1.75 E+02 mg/kg 1.75E+02 mg/kg M 3.44E-11 mg/kg-day - (Ing/kg·day) ·' NC

Beryllium 4.362-01 mg/kg 4.362-01 mg/kg M 837E-14 mg/kg-clay 8.40E+00 (Ing/4-day) 4 7.20E-13 i

Cadmium 8.90E +00 mg/kg 8.90E+00 mg/kg M 1.75E-12 mg/kg-day 6.KE+00 (Ing/kg-day) ·' 1.10E-11

Chromium Total 3.86£+03 mg/kg 3.86E+03 mg/kg M 759E-10 mg/kg-day - (mg/kg-day) ' NC

Chromium VI (Hexavalent) 1.40E+01 mg/kg 1.40E+01 mg/kg M 2.75E-12 mg/kg-day 4.20E+01 (mg/kg-day) 1 1.16 E-10

Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 3.96E-12 mg/kg-day 9.80£+00 (mg/kg-day) -' 3.88E-11

Copper 3.44E+02 mg/kg 3.442+02 mg/kg M 6.76E-11 mg/kg-day (ing/kg-day) -1 NC

Iron 1.93E+04 mg/kg 1.93E+04 mg/kg M 3.79E-09 mg/kg-day (mg/kg-day) ' NC

Lead 1.35E+02 mg/kg 1.35E+02 mg/kg M 2.ME-11 Ing/kg-€lay (mg/kg-day) ·' NC

Manganese 2.68E+03 mg/kg 2.68E+03 mg/kg M 5.27E-10 mg/kg-day (mg/kg·day) -1 NC

Mercury 7.20E-02 mg/kg 7.208-02 mg/kg M 1.42E-14 Ing/kg-day - (mg/kg-day) ·' NC

Nickel 1.41£+03 mg/kg 1.412+03 mg/kg M 2.77E-10 mg/kg-day - (mg/kg-day) -1 NC

Selenium 1.29 E+01 mg/kg 1.29E+01 mg/kg M 233E-12 mg/kg-day - (rng/kg-clay) ·1 NC

Thallium 5.88£+00 mg/kg 5.88E+00 mg/kg M 1.16E-12 mg/kg-day - (Ing/kg-day) 1 NC

Vanadium 1.00E+02 mg/kg 1.00E+02 mg/kg M 1.97E-11 mg/kg-day - (mg/kg-day) ' NC

Zinc 2.24E+02 mg/kg 2.24£+02 mg/kg M 4.40E-11 mg/kg-day (mg/kg-day) ·' NC

(Total)

Total Risk Across All Exposure Routes/Pathways
Notes:

-- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

1.80E-10

2.9E-08

CRA 1986;1
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TABLE B.23.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal. and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chimirol Medi,im Medium Route Route EPC Intake Intake Cancer Store CaMee, Slope Cancer
Routf of Potent{at EPC EPC EPC EPC Seterted (Cancer) (CaMel) Factor Factor Units Risk

Concern Vallie Units Vallie Units for Hotard Units

Calculation m

Ingestion Aluminum · 7.70E+04 mg/kg 7.70E+04 mg/kg M 1.72E-03 Ing/kg-day ing/kg-day) 4 NC

Antimony

3.10E-07 mg/kg-day 130£+00 (Ing/4-day) -1 4.65E-07 '

3.39E+02 mg/kg 3.39E+02 mg/kg M 7.58E-06 mg/kg·<lay - (mg/kg-day) ·' NC

Arsenic 1.39E+01 mg/kg 1.39E+01 mg/kg M
Barium 2.73£+02 mg/kg 2.73£+02 mg/kg M 6.11 E-06 mg/kg-day (mg/4-day) -1 NC

Beryllium 5.48E-01 mg/kg 5.48E-01 mg/kg M 1.23£-08 mg/kg-day - (rng/kg-day) 4 NC
Cadmium 2.11 E+01 mg/kg 2.11 E+01 mg/kg M 4.73E-07 mg/kg-day - (rns/kg-day) -' NC

Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 1.87E-04 mg/kg-day - (mg/kg-day) ·' NC

Chromium Vt (Hexavalent) 7.93E+01 mg/kg 7.93£+01 mg/kg M 1.77E-06 mg/kg-day - (rng/kg-day) ·' NC

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 8.17E-07 mg/kg·day (mg/kg-day) ·' NC

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 3.79E-05 mg/kg-day - (mg/ks.day) 4 NC

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 5.42E-04 mg/kg-day (mg/kg-day) -' NC

Lead 1.22E+03 mg/kg 1.22E+03 mg/kg M 2.73£·05 rns/kg-day (mg/kg-day) -1 NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 1.271-04 mg/kg-day - (ing/kg-day) ·' NC

Mercury 3.75E-01 mg/kg 3.75E-01 mg/kg M 8.392-09 mg/kg-day (mg/kg-day) ·' NC·

Nickel 5.16E+03 mg/kg 5.16E+03 mg/kg M 1.151-04 mg/kg-day (mg/kg-day) ·t NC

Selenium . 2.63E+01 mg/kg 2.63E+01 mg/kg M 5.88E-07 mg/kg-day - (mg/4-day) -1 NC

Thallium ' 1.01 E+01 kng/kg 1.OZE+01 mg/kg M 2.26E-07 Ing/4-€lay - (Ing/4-day) -1 NC

Vanadium 1.87E+02 mg/kg 1.87£+02 mg/kg M 4.18E-06 mg/kg-day - (Ing/kg-day) -' NC

Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 2.22E-05 mg/kg-day · - (mg/kg-day) ·1 NE

(Total) 4.65E-07

Dermal Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 1.148-04 mg/kg-day - (mg/kg-day) -' NC

Antimony

6.14E-08 mg/kg-day 130E+00 (Ing/kg-day) -1 9.21 E-08

3.39E+02 mg/kg 3.39E+02 mg/kg M 5.COE-07 mg/kg-day (mg/kg-day) .1 NC

Arsenic 1.39E+01 mg/kg 1.39 E+01 mg/kg M
Barium 2.73E+02 mg/kg 2.73£+02 mg/kg M 4.03E-07 mg/kg-day - Ong/kg-day) -1 NC

Beryllium 5.48E-01 mg/kg 5.48E-01 mg/kg M 8.09E-10 mg/kg-day - (mg/kg-day) -' NC

Cadmium 2.1 1 GOT mg/kg 2.llE+01 mg/kg M 3.12E-09 mg/kg-day - (Ing/kg-day) 4 NC

Chromium Total . 8.38E+03 mg/kg 8.38E+03 mg/kg M 1.24 E-05 Ing/kg·day (mg/kg-day) ·' NC

Chromium VI (Hexavalent) 7.93£+01 mg/kg 7.93E+01 mg/kg M 1.17E-07 mg/kg-day (mg/kg-day) -' NC

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 5.39£-08 mg/kg-day - (mg/kg-day) -' NC

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 2.50E-06 mg/kg·day - (mg/kg-day) ·' NC

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 3.58 E-05 mg/kg-day - (rng/kg-day) ·' NC

' Lead 1.22E+03· mg/kg 1.22E+03 mg/kg M 1.80506 mg/kg-day - (mg/kg-day) ·' NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 8.38506 mg/kg-day - (Ing/kg-day) ·1 NC

Mercury 3.75E-01 mg/kg 3.752-01 mg/kg M 53#E·10 mg/kg-day (mg/kg-day) -1 NC

Nickel · 5.16E+03 mg/kg 5.16E+03 mg/kg M 7.62E-06 mg/kg-day (mg/kg-day) -8 NC

Selenium 2.63E+01 mg/kg 2.63E+01 mg/kg M 3.88E-08 mg/kg-clay - (mg/kg-day) ·' NC

Thallium 1.01 E+01 mg/kg 1.ONE+01 mg/kg M 149E-08 mg/kg-day - (mg/kg-day) -1 'NC

Vanadium 1.87E+02 mg/kg 1.87E+02 mg/kg M . 2.76E·07 mg/kg-day - (rng/kg-day) ·' NC

Zinc 9.94E+02 mg/kg 9.94E+02 mg/kg M 1.47E-06 mg/kg-clay . (mg/kg-day) ·' NC

(Total) 9.212-08

CRA 19867 (5)



Page 2 of 2
TABLE B.2.3.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Stag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposi/ Chemical Medium Medi,im Rotit/ Route El'C 1•fake Intake Caller Stope Cance,Slope Cance,
Roi,t/ of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cance,) Factor Factor Units Risk

Conrin, Valiff Units value liMits for Hazard Units

Calculation m

Inhalation Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 8.4OE-08 mg/kg-day - (mg/kg-day) 4 NC

Antimony 3.392+02 mg/kg 3.39E+02 mg/kg M 3.70E-10 mg/kg-day (ing/4-day) -1 NC
Arsenic 1.39E+01 mg/kg 1.39E+01 mg/kg M 151 E-11 mg/kg-day 1.50E+01 (mg/kg-day) ·' 2.27E-10
Barium 2.73E+02 mg/kg 2.73E+02 mg/kg M 2.98E·10 mg/kg-day - (Ing/ktday) -1 NC
Beryllium 548E-01 mg/kg 5.48E-01 mg/kg M 5.98E-13 Ing/kg-day 8.40E+00 (Ing/kg-day) ·' 5.03E·12
Cadmium 2.llE+01 mg/kg 2.llE+01 mg/kg M 2.31 E-11 mg/kg-day 6.30E+00 (mg/kg-day) ·1 1.45E-10
Chromium Total 8.38E+03 mg/kg 8.38£+03 mg/kg M 9.15 E-09 mg/kg-day (mg/kg€lay) ·' NC

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 8.ME-11 Mg/kg-day 4.20E+01 (mg/kg-day) ·' 364E-09
Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 3.99E-11 mg/kg-{lay 9.80E+00 (Ing/4-day) .1 3.91E-10

Copper 1.70E+·03 Ing/kg 1.70E+03 mg/kg M 1.85E-09 mg/kg-day - (Ing/kg-day) ·' NC
Iron 2.432+04 mg/kg 2.43E+04 mg/kg M 2.65E-08 mg/kg·clay - (rng/kg-day) -1 NC
Lead 1.22E+03 mg/kg 1.22E+03 mg/kg M 1.33E-09 mg/kg-day - (mg/kg·day) -1 NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 6.20E-09 mg/kg-day - (mg/kg-€lay) ·' NC

Mercury 3.75E-01 mg/kg 3.75E-01 mg/kg M 4.09E-13 mg/kg€lay (mg/kg€lay) 4 NC
Nickel 5.16E+03 mg/kg 5.16 E+03 mg/kg M 5.63E-09 mg/kg-day - (mg/kg-day) -' NC

Selenium . 2.63E+01 mg/kg 2.63E+01 mg/kg M 2.87E-11 mg/kg-day - (mg/4-{lay) .1 NC
Thallium 1.01 E+01 mg/kg 1.012+01 mg/kg M 1.10E-11 mg/kg-day - (mg/4-(lay) .1 NC

Vanadium 1.87E+02 mg/kg 1.873+02 mg/kg M 2.04E-10 mg/kg-day - (mg/Ig.day) -' NC

Zinc. 9.94E+02 mg/kg 9.94E+02 mg/kg M 1.09E-09 mg/kg-day - (mg/kg-day) ·' DER

(Total) 4.4OE-09

Total Risk Across All Exposure Routes/Pathways  5.6E-07
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation:

CRA 1986



TABLE 8.2-4.CT Page lof 2

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

-

Exposure Cherifrot Mrdium Medium Route Route EPC Intak, Intake Cancer Slope Cance• Slope Cancer

Route of Potentiat EPC EPC EPt EPC Selected (Cancer) (Cance,) Factor Factor Units Risk

Conrfrn Vollt, liMItS Vallie Units fo, Haia.d Units

Calculation (1)

]ngestion Aluminum 1.87E+04 mg/kg 1.87E+CA .mg/kg M 1.1£03 mg/kg-day - (mkg-day) 1 NC

Antimony 2.32E+01 ' mg/kg 2.32E+01 mg/kg M 1.392-06 mg/kg-day (mg/kgday) -1 NC

Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M - 3.87E-07 mg/kg-day 1.50E+00 (mg/kg·day) -' 5.80E-07

Barium 1.66E+02 mg/kg 1.66E+02 mg/kg M 9.972-06 mg/kg-day - (mg/kg-day) 4 .NC

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M 3.52E-08 · mg/kg-day - (mg/kg-day) -1 NC

Cadmium 3.35E+00 mg/kg - 3.35E+00 mg/kg M 2.NE-07 mg/kg-day - (Ing/kg-day) -' NC

Chromium Total 1.24E+03 mg/kg 1.24 E+03 mg/kg M 7.47E-05 mg/kg-day - (Ing/kg-day) -1 NC

Chromium VI (Hexavatent) 6.80E+00 mg/kg 6.80E+00 mg/kg M . 4.09E-07 mg/kg-day - (mg/kg-day) -' NC

Cobalt 2.24E+01 mg/kg 2.24E+01 mg/kg M 1.35E-06 mg/kg-day - (ms/kg-€lay) -1 NC

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 9.92E-06 mg/kg-day · - (Ing/kg-day) ·1 NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.15503 mg/kg-day - (mg/kg-day) ·' NC

Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M 4.35E-06 mg/kg·day - (mg/kg-day) -1 NC

Manganese 1.76£+03 mg/kg 1.76£+03 mg/kg M 1.061-04 mg/kg-clay - (Ing/kg-day) ·1 NC

Mercury- 3.00E-01 mg/kg 3.00E-01 mg/kg M 1.80£-08 mg/kg-day _ (Ing/kg-day) ·' NC

Nickel 254E+02 mg/kg 2.54E+02 mg/kg M 153E-05 mg/kg-day (rng/kg-clay) .1 NC

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M , 2.93E-07 mg/kg·day - (mg/kg-day) ·1 NC

ThaUium 2.62E+00 mg/kg 2.62E+00 mg/kg M 138£-07 mg/kg-day - (mg/kg-€lay) -' NC

Vanadium 5.22E+01 mg/kg 5.22E+01 mg/kg M 3.14E-06 mg/kg-€lay - (rng/kg-day) -' NC

Zinc 1.74 E+02 mg/kg 1.74E+02 mg/kg M 1.05E-05 mg/kg-{lay (Ing/kg-day) -1 NE

(TOUID 5.80E-07

Dermal Aluminum 1.87E+04 mg/kg 1.87E+04 mg/kg M 1.98E-05 mg/kg-day - (mg/kg-day) ' NC

Antimony 2.32E+01 mg/kg 2.32E+01 mg/kg M 2.45E-08 mg/kg-day - (ms/kg-day) ·' NC

Arsenic ' 6.43E+00 mg/kg 6.43E+00 mg/kg M 2.04£-08 mg/kg-day 1-502+00 (mg/kg-day) ·' 3.06E-08

Barium 1.66E+02 mg/kg 1.66E+02 mg/kg M 1.751-07 mg/kg-day (mg/kg-day) ·' NC

Beryllium 5.85E-01 mg/kg 5.85£-01 mg/kg M 6.19E-10 mg/kg-day - (Ing/kg-day) 4 NC

Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 334E-10 mg/kg-{lay - (mg/kg-day) 1 NC

Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 1.31 E-06 mg/kg-day - (mg/kg-day) ·' NC

Chromium VI (Hexavalent) 6.80E+00 mg/kg 6.80E+00 mg/kg M 7.19E-09 mg/kg-day - (mg/kg-day) 4 NC

Cobalt 2.24E+01 mg/kg 2.24 E+01 mg/kg M 2.37E-08 mg/kg-day (mg/kg-day) -1 NC

Copper 1.65E+02 mg/kg 1.65E+02 mg/kg M 1.75 E-07 mg/kg-day (mg/kg-day) ·' NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 2.03E-05 mg/kg-day . - (Ing/kg-day) -' NC

Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M 7.65E-08 mg/kg-day (mg/kg-day) ·1 NC

Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M 1.86E-06 mg/kg-day - (mg/kg-day) ' NC

Mercury 3.00E-01 mg/kg 3.002-01 mg/kg M 3.17E-10 mg/kg-day · - (mg/kg-day) 4 - · NC
Nickel 254 E+02 mg/kg 254E+02 mg/kg M 2.69E-07 mg/kg-day - (rng/kg-day) -' NC

Selenium 4.87E+00 mg/kg 4.87E+00 mg/kg M 5.15E-09 mg/kg-day - (Ing/kg-day) -' NC

T-hallium 2.62E+00 mg/kg 2.62£+00 mg/kg M 2.77E-09 mg/kg·day - (mg/kg-day) ·' NC

Vanadium 5.22E+01 mg/kg 5.22E+01 mg/kg M 532E-08 mg/kg-day - (mg/kg-day) 4 NC

Zinc 1.74E+02 mg/kg 1.74 E+02 mg/kg M 1.85507 mg/kg-day - (mg/kg-day) -1 ' NE

(Total) 3.06E-08
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TABLE B.2.4.Cir Page 2 of 2

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG
CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORAHON OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Stag

Exposure Medium: Surface Soil

Exposure Point: Ingestion. Dermal, and inhalation
Receptor Population: Trespasser

Receptor Age: Adolescent

Expos're Chembl Midium Medium Route Rorte EPC lntoki Intake Cance• Slope Cance, Stope Concer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancen Factor Factor Units Risk

Confern vall, Units Value UNItS for Hataid Units

Catrulation m

lilhalation Aluminum 1.87E+04 mg/kg 1.87E+04 Ing/kg M 1.98E-08 mg/kg-day - (Ing/kg-,lay) ·1 NC
Antimony 2.32E+01 mg/kg 2.32E+01 mg/kg M 2.462-11 mg/kg-day - (Ing/kg-day) ·' NC
Arsenic 6.43E+00 mg/kg 6.43E+00 mg/kg M 6.82E-12 rns/kg·day 1302+01 (mg/kg-day) -' 1.02E-10
Barium 1.66E+02 mg/kg 1.66E+02 mg/kg M 1.76E-10 mg/kg-day - (rns/kg-day) -1 NC

Beryllium 5.85E-01 mg/kg 5.85E-01 mg/kg M 6.21 E-13 mg/kg-day 8.40E+00 (Ing/4-day) -1 5.21E-12
Cadmium 3.35E+00 mg/kg 3.35E+00 mg/kg M 355512 mg/kg-day 6.30E+00 (nng/4-day) -1 2.24E-11
Chromium Total 1.24 E+03 mg/kg 1.24E+03 mg/kg M 1.32E-·09 mg/kg-day - (mg/kg-day) -1 NC

Chromium Vt (Hexavalent) 6.80E+00 mg/kg 6.80E+00 Ing/kg M 7.21 E-12 mg/kg-day 4.20E+01 (Ing/kg.day) -1 3.03E-10
Cobalt 2.242+01 mg/kg 2.24E+01 mg/kg M 2.38E-11 Ing/kg·day 9.80E+00 (mg/kg-day) -1 2.33510

Copper 1.65£+02 mg/kg 1.65E+02 mg/kg M 1.75E-10 Ing/kg-day - (mg/kg-day) -1 NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 2.03 E·08 mg/kg-day - (mg/kg-day) -1 NC
Lead 7.23E+01 mg/kg 7.23E+01 mg/kg M 7.67E-11 mg/kg-clay -- (mg/kg-day) -' NC

Manganese 1.76E+03 mg/kg 1.76E+03 mg/kg M 1.87E-09 mg/kg-day - (mg/kg-day) 4 NC

Mercury 3.00E·01 mg/kg 3.00E·01 ms/4 M 3.18E-13 mg/kg.day (mg/kg-day) 1 NC
Nickel 2.54E+02 mg/kg 2-54E+02 mg/kg M 2.69E-10 mg/kg-day - (mg/kg-day) 4 NC
Selenium 4.872+00 mg/kg 4.87E+00 mg/kg M 5.17E-12 mg/kg-day - (mg/kg-day) -' NC
Thallium 2.62E+00 ing/kg 2.62E+00 mg/kg M 2.78E.12 mg/kg-day - (mg/kg-day) ·t NC

Vanadium 5.22E+01 mg/kg 5.22E+01 mg/kg M 5.54 E-11 mg/kg-day - (Ing/kg-day) 1 NC

Zille 1.74E+02 mg/kg 1.74 E+02 mg/kg M 1.858-10 mg/kg-day - (mg/kg-day) 4 MC

(Total) 6.66E-10

Total Risk Across All Exposure Routes/Pathways 6.lE-07

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.4.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point:. Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser

Receptor Age: Adolescent

Expos're Chemical Medium Medium Route Route EPC Intake Intake Cance, Slope Cancer Stope Cancer

Rent, of Potential EPC EPC EPC EPC Selected (Cance,) (Cancer) Factor Factor Units Risk

Con"rn Vatti, Units Value Units fet Hataid liMits

C.tr:,1.No. (1).

]ngestion Aluminum 3.69E+04 mgikg 3.69E+04 mg/kg M 4.44£43 mg/kg-day 1 ' ' (rng/kg-€i*) -' NC

Antimony 3.82E+01 mg/kg 3.82E+01 mg/kg M 439E-06 mg/kg-day _ (rng/44ay) -' NC

Arsenic 1.81 E+01 mg/kg 1.81 E+01 mg/kg M 2.17E-06 mg/kg-day 1.50E+00 (mg/kg-day) ·' 3.26E-06

Barium 3.77E-+02 mg/kg 3.77E+02 mg/kg M 4-54 E-05 mg/kg-day - (mg/k*day) -1 NC

Beryllium 1.212+00 mg/kg 1.21 E+00 mg/kg M 1.45£-07 mg/kg-day - (Ing/kg-day) -' NC

Cadmium 2.62E+01 mg/kg 2.62E+01 mg/kg M 3.15 E-06 mg/kg-day - (mg/kg·day) ·' NC

Chromium Total 1.97E+03 mg/kg 1.97E+03 mg/kg M 2.37E-04 mg/kg-day - (mg/kg-day) ·' NC

Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 mg/kg M 1.20E-06 mg/kg-day - (mg/4-day) -1 NC

Cobalt 9.15 E+01 mg/kg 9.15E+01 mg/kg M 1.102-05 mg/kg-,lay (mg/kg-day) ·' NC

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 133E-04 mg/kg-day (mg/kg-day) -1 NC

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 2.60E-03 mg/kg-day - (Ing/kg-day) ·' NC

Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 3.71£-05 mg/kg-day - (mg/kg-day) 4 NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 6.48E-04 mg/kg-day - (mg/kg-day) 1 NC

Mercury 2.49E+00 mg/kg 2.49E+00 mg/kg M 2.99E-07 mg/kg-day - (mg/kg-day) ·1 NC

Nickel 1.042+03 mg/kg 1.04E+03 mg/kg M 1.25£44 mg/kg-(lay - (mg/kg-day) 4 NC

Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 7.95E-07 mg/kg-day - (mg/kg-day) ·' NC

Thallium . 3.89E+00 mg/kg 3.89E+00 mg/kg M 4.67E-07 mg/kg-day - (Ing/kg-day) -' NC

Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M 7.94 E-06 mg/kg-day (mg/kgday) ·1 NC

Zinc 4.17E+02 mg/kg 4.17E+02 mg/kg M 5.01 E-05 mg/kg-day - (Ing/kg-(lay) -1 NE

rrotal) 3.26E-06

Dermal Aluminum · 3.69E+04 mg/kg 3.69E+04 mg/kg M + 3.91£44 mg/kg-day - (Ing/kg-day) ·' NC

Antmony
5.73£-07 mg/kg·day 1.50£+00 (mg/4-day) '' 8.60E-07

3.82E+01 mg/kg 3.82E+01 mg/kg M 4.04E-07 mg/kg-day Ong/kg-day) -' NC

Arsenic 1.81 E+01 mg/kg 1.81 E+01 mg/kg M
ria rium 3.77E+02 mg/kg 3.77E+02 mg/kg M 3.99E-06 mg/kg-day - (mg/kg-clay) -' NC

Beryllium 1.21 E+00 mg/kg 1.21£+00 mg/kg M 1.28E-08 mg/kg-day - (mg/kg-day) -' NC

Cadmium 2.62E+01 mg/kg 2.62£+01 mg/kg M 2.77E-08 mg/kg-day - . (mg/kg-day) ·' NC

Chromium Total 1.97E+03 mg/kg 1.973+03 mg/kg M 2.09E-05 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 mg/kg M 1-05607 mg/kg-day - (mg/kg-day) ·' NC

Cobalt · 9.ISE··01 mg/kg 9.15E+01 mg/kg M 9.68E-07 mg/kg-day (mg/kg-day) ·t NC

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 1.35E-05 mg/kg-day (mg/kg-day) 4 NC

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 2.29E-04 mg/kg-day - Ong/kg-day) -1 NC

Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 3.27E-06 mg/kg-day - (mg/kg day) -1 NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 5.71 E-05 mg/kg-day - (mg/kg·clay) -1 NC

2.492+00 mg/kg 2.49E+00 mg/kg M 2.63E-08 mg/kg-day - (mg/kg-day) ' NC

ZE 1.04£+03 mg/kg 1.04E+03 mg/kg M 1.10E-05 mg/kg-day . (mg/kg-day) -1 NC
Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 7.002-08 mg/kg-day - (mg/kg-day) -' NC

Thallium 3.89E+00 mg/kg 3.89E+·00 mg/kg M 4.llE-08 mg/kg-day . (mg/kg·€lay) ' NC

Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M 6.98E-07 mg/kg-day - . (mg/kg-day) -1 NC

Zinc 4.17E+02 mg/kg 4.171+02 mg/kg M 4.41 E-06 mg/kg-day (mg/kg-day) 4 MC

(Total) 8.60E-07

-

CRA 19867 (5)
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TABLE B.2.4.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGAM FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Denial. and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemiral Medium Medium Rout/ Roub EPC Intake Intake Calcer Slope Cancer Slope COMET
Route of potential EPC EPC EPC EPC Selected (Cancel) (Cance,) Factor Factor Units Risk

Conrin, Vallie Units Value Units for Hazard Units

colculation m

lilhalation Aluminum 3.69E+04 mg/kg 3.69E+04 mg/kg M 1.57E-07 mg/kg-day (Ing/kg-day) -1 NC
3.82E+01 mg/kg 3.82E+01 rns/kg M 1.62E-10 mg/kg-day - (Ing/4.day) ·' NCny
1.81£+01 mg/kg 1.81 E+01 mg/kg M 7.67E-11 mg/kg-day 1.50E+01 (mg/kg.day) ·' 1.15E-09

Barium 3.77E+02 mg/kg 3.77E+02 mg/kg M 1.6OE-09 mg/kg-day - (mg/4.day) ·' NC

Beryllium 1.21£+00 mg/kg 1.21 E+00 mg/kg M 5.13E-12 mg/kg-day 8.40E+00 (mg/4-day) -1 4.31 E-11

Cadmium 2.62E+01 mg/kg 2.62E+01 mg/kg M 1.llE-10 mg/kg-day 6.30E+00 (mg/kg-day) -1 7.00E-10

Chromium Total 1.97E+03 mg/kg 1.97E+03 mg/kg M 8.37£49 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 9.95E+00 mg/kg 9.95E+00 Ing/kg M 4.22E·11 mg/kg-day 4.20E+01 (mg/kg-day) -' 1.77E-09

Cobalt 9.15E+01 mg/kg 9.15 E+01 mg/kg M 3.88E-10 mg/kg-day 9.80E+00 (mg/kg-day) -1 3.81 E-09

Copper 1.27E+03 mg/kg 1.27E+03 mg/kg M 5.41 E-09 mg/kg-day - (mg/kg-day) -' NC
Iron 2.16E+04 ing/kg 2.16£+04 mg/kg M 9.17E"08 mg/4-day Ong/kg-day) 4 NC
Lead 3.09E+02 mg/kg 3.09E+02 mg/kg M 1.ME-09 mg/kg-day (mg/kg-day) -' NC

Manganese 5.39E+03 mg/kg 5.39E+03 mg/kg M 2.292-08 mg/kg-day - (mg/kg-day) ·' NC

Mercury 2.49E+00 mg/kg 2.492+00 mg/kg M 1.05E-11 mg/Ig-day NC(rng/kg-day) -1
Nickel 1.04E+03 mg/kg 1.04E+03 mg/kg M 4.40E-09 mg/kg-(lay - (mg/kg-day) ·' NC I
Selenium 6.61 E+00 mg/kg 6.61 E+00 mg/kg M 2.81E·11 mg/4-{lay - (Ing/kg-day) ·1 NC
Thallium 3.89E+00 mg/kg 3.89E+00 mg/kg M 1.65E-11 mg/kg-clay - (mg/kg-day) -1 ' NC i
Vanadium 6.60E+01 mg/kg 6.60E+01 mg/kg M 2.80E-10 mg/kg-day - (Ing/kg-day) -1 NC
Zinc 4.17E+02 mg/kg 4.17£+02 mg/kg M 1.77£-09 mg/kg-day - (mg/kg.day) ' NC

(Total) 7.47E-09

Total Risk Across All Exposure Routes/Pathways  4.l E-06
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19861
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TABLE B.2.5.CT

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical · Medium Mediunt Route Route EPC Intake Intake Calice, Slope Cance• Slope Cancer

Route of Potential EPC EPC EPC El'C 5ected (Cancer) (Cancer) Factor Factor Units Risk

Collect'11 Value lIMItS Value Units for Hazard U,lits

Calculation (1)

Ingestion Antimony M 3.77!S-07
mg/kg-day 1.505+00 (mg/kg-day) -1

1.06E+·01 mg/kg 1.06E+01 mg/kg M 6.37E-07 mg/kg<lay - Ong/kg-day) ·' NC

Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg 5.65E-07

Barium 1.65E+02 mg/kg 1.65E+02 mg/kg M 9.92£-06 mg/kg-day - (mg/kg-day)  -1 NC

Beryllium 6.0778-01 mg/kg 6.07£-01 mg/kg M 3.65E-08 mg/kg-day - (mg/kg-day) ·1 NC

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M 5.67E-08 mg/kg-day - (mg/kg-day) 4 NC

Chromium Total - 2.90E+02 mg/kg 2.90E+02 mg/kg M 1.74E-05 mg/kg-day - (mg/kg-day) -1 NC

Cobalt . 2.43£+01 mg/kg 2.43E+01 mg/kg M 1.46E-06 mg/kg-day . - (mg/kg-day) ·1 NC

Copper 3.10E+01 mg/kg 3.10E+01 mg/kg M 1.86506 mg/kg-day - (mg/kg-day) 4 NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 1.153-03 mg/kg-day (mg/kg-day) -' NC

Manganese 1.45E+03 mg/kg 1.45E+03 mg/kg M 8.72£-05 mg/kg-day (mg/kg-day) -1 NC

Mercury

1.48E-06 mg/kg-day (mg/kg-day) 1 NC

4.20E-01 mg/kg 4.20E-01 mg/kg M . 2.52E-08 mg/kg-day - (mg/kg-day) -1 NC

Nickel 2.46E+01 - mg/kg 2.46E+01 mg/kg M
Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 1.66E-07 mg/kg-day - (mg/kg-day) 4 NC

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M · 9.26E-08 mg/kg-day - (mg/kg-day) ·' NC

Zinc · 1.55E+02 mg/kg 1.55E+02 mg/kg M 9.31E-06 mg/kg-day - (mg/kg-day) -1 h!£

(Total) 5.65507

Dermal Antimony

1.993-08 mg/kg-day 1.5OE+00 (mg/kg-day) -1 2.99E-08

1.063+01 mg/kg 1.06E+·01 mg/kg M 1.122-08 mg/kg-day - Ong/kg-day) *1 NC

Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M
Barium 1.65E+02 mg/kg 1.65E+·02 mg/kg M 1.75E-07 mg/kg-day (mg/kg-day) -1 NC

Beryllium 6.07E-01 mg/kg 6.07501 mg/kg M 6.42E-10 mg/kg-day - (mg/kg-day) -' NC

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M 9.98E-11 mg/kg-day (mg/kg-day) ·1 NC

Chromium Total 2.90E+02 mg/kg 2.90£+02 mg/kg M 3.07E-07 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 2.43E+01 mg/kg 2.43E+01 mg/kg M 2.572-08 mg/kg-day - (mg/kg-day) -1 NC

Copper · 3.10E+01 mg/kg · 3.10E+01 mg/kg M 3.27E-08 mg/kg-day (mg/kg-day) -1 NC

Iron . 1.92E+04 mg/kg 1.92E+04 mg/kg M 2.03E-05 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.45£+03 mg/kg 1.45E+03 mg/kg M 1.542-06 mg/kg-day - (mg/kg-day) ·1 NC

4.20E-01 mg/kg 4.20E-01 mg/kg M 4.44E-10 mg/kg-day - (mg/kg-day) ·1 NC

, =culry 2.46£+01 mg/kg 2.46E+01 mg/kg . M 2.61508 mg/kg-day - (mg/kg-day) -1 NC
Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 2.92£-09 mg/kg-day - (mg/kg-day) -1 NC

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 1.63E-09 mg/kg-day (mg/kg-{lay) 4 NC

Zinc . 1.55E+02 mg/kg 1.55E+02 mg/kg M 1.64E-07 mg/kg-day - (mg/kg-day) 1 NE

(Total) 2.99£-08

CIRA 19867 (5)



Page 2 of 2
TABLE B.2.5.CT

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL

CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Cheinical Medium Medium Route ROWlr EPC Intake Intake Cancer Stope Cance, Slope Cancer

Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concent Value Units Value Units for Hazard Units

Calculation m

Inhalation Antimony 1.06E+01 mg/kg 1.06E+01 mg/kg M 1.12£-11 Ing/kg-day - (mg/kg-{lay) -1 NC

Arsenic 6.27E+00 mg/kg 6.27E+00 mg/kg M 6.65E-12 mg/kg-day 1.50£+01 (mg/kg-day) ·1 9.98E-11
Barium 1.65£+02 mg/kg 1.65E+02 mg/kg M 1.75£-10 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium 6.072-01 mg/kg 6.07E-01 mg/kg M 6.44E-13 mg/kg-<lay 8.40E+00 (mg/kg-day) ·1 5.41E-12

Cadmium 9.43E-01 mg/kg 9.43E-01 mg/kg M 1.00E-12 mg/kg-day 6.30E+00 (mg/kg-day) ·1 6.30E-12

Chromium Total 2.90E+02 mg/kg 2.90E+02 mg/kg M 3.07E-10 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 2.43E+01 ing/kg 2.43E+01 mg/kg M 2.58E-11 mg/kg-(lay 9.802+00 (mg/kg-day) -1 2.53E-10

Copper 3.10E+01 mg/kg 3.10E+01 mg/kg M 3.28E-11 mg/kg-day - (mg/kg-day) 4 NC

Iron 1.92E+04 mg/kg 1.92E+04 mg/kg M 2.03E-08 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.45E+03 mg/kg 1.45£+03 mg/kg M 1.545-09 mg/kg-day - (mg/kg-day) -1 NC

4.20E-01 mg/kg 4.20E-01 mg/kg M 4.46E-13 mg/kg-day - (mg/kg-day) -1 NCZE
2.46E+01 mg/kg 2.462+01 mg/kg M 2.61E-11 mg/kg-day - (mg/kg-day) -' NC

Selenium 2.76E+00 mg/kg 2.76E+00 mg/kg M 2.93E-12 mg/kg-day - (mg/kg-day) ·1 NC

Thallium 1.54E+00 mg/kg 1.54E+00 mg/kg M 1.63E-12 mg/kg-day (mg/kg-day) -1 NC

Zinc 1.55£+02 mg/kg 1.55E+02 mg/kg M 1.64E-10 mg/kg-day - (mg/kg-day) -1 NE

(Total) 3.64E-10

Total Risk Across All Exposure Routes/Pathways  6.OE-07
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 198
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TABLE B.2.5.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO*SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Expostire Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Stope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cance,) Factor Factor Units Risk

Concern . Value Units Value lIMitS for Hazard LIMitS

Calculation m

Ingestion Antimony 1.54E+01 mg/kg 1.54 E+01 mg/kg M 1.86£-06 mg/kg-day - (mg/kg-day) -1 NC
Arsenic 7.90E+00 mg/kg 7.90E+00 mg/kg M 9.5OE-07 mg/kg-day 1.50E+00 (mg/kg-day) ·1 1.42£-06
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 6.49E-05 mg/kg-·clay - (mg/kgpday) -1 NC

Beryllium 8.12E-01 mg/kg 8.12£-01 mg/kg M 9.76£-08 mg/kg-day (mg/kg-day) -1 NC

Cadmium 1.29E+00 mg/kg 1.29E+00 mg/kg M 1.55E-07 mg/kg-clay (mg/kg-day) 1 NC

Chromium Total 4.66E+02 mg/kg 4.66E+02 mg/kg M 5.60E-05 mg/kg-clay - (mg/kg-day) -1 NC

Cobalt 1.75E+02 mg/kg 1.755+02 mg/kg M 2.10E-05 mg/kg-day . - (mg/kg-day) -1 NC

Copper 3.86E+01 mg/kg 3.86E+01 mg/kg M 4.64E-06 mg/kg<lay - (mg/kg€lay) -' NC

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 2.60E-03 mg/kg-day - (mg/kg-clay) -1 NC

Manganese 8.82E+03 mg/kg 8.82E+03 mg/kg M 1.06E-03 mg/kg-day (mg/kg-day) 1 NC

Nk:k 2.78E+01 mg/kg 2.78E+01 mg/kg M 3.34E-06 mg/kg-day - (mg/kg-day) 4 NC

4.86£+00 mg/kg 4.86E+00 mg/kg M 5.84E-07 mg/kg-day - (mg/kg-day) -1 NC

Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 4.63507 mg/kg-day - (mg/kg-day) -1 NC

Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 2.74£47 mg/kg-day (mg/kg-day) 1 + NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M 2.44E-05 mg/kg-{lay (mg/kg-day) 4 1

(Total) 1.42E-06

Dermal Antimony

2.515-07 mg/kg-day 1.50E+00 (mg/kg-day). ·1 0 3.76E-07

1.54E+01 mg/kg 1.548+01 mg/kg M 1.633-07 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 7.90E+00 mg/kg 7.90E+00 mg/kg M
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 5.71606 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 8.12£-01 mg/kg 8.12£-01 mg/kg M 8.59E-09 mg/kg-day - (mg/kg-day) ·1 NC

Cadmium 1.29E+00 mg/kg 1.29E+00 mg/kg M 1.36E-08 mg/kg-day - (mg/kg-day) -1 + NC

Chromium Total . 4.66E+02 mg/kg 4.66E+02 mg/kg M 4.93E-06 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 1.858-06 mg/kg-day - (mg/kg-clay) 4 NC

Copper · 3.86E+01 mg/kg 3.86£+01 mg/kg M 4.08E-07 mg/kg-day - (mg/kg-day) -1 NC

Iron 2.16E+04 mg/kg 2.16E+04 mg/kg M 2.29E-04 mg/kg-day - (mg/kg-day) -1 NC

Manganese 8.82.E+03 mg/kg 8.82E+03 mg/kg M 9.33E-05 mg/kg-day (mg/kg-day) ·1 NC

4.86E+00 mg/kg 4.86E+00 mg/kg M 5.14E-08 mg/kg-day - (mg/kg-day) -1 NC

Nike1 2.78E+01 mg/kg 2.78E+01 mg/kg M 2.94E-07 mg/kg<lay - (mg/kg-day) -1 NC
Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 4.07£-08 mg/kg-day (mg/kg-day) -' NC

Thallium 2.28E+00 mg/kg 2.28£+00 mg/kg M 2.412-08 mg/kg-day (mg/kg-day) -1 NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M 2.15E-06 mg/kg-day - (mg/kg-day) -1 tic

(Total) 3.76E-07

CRA 19867 (2)
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TABLE B.2.5.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Expos,ire Chemical Medium Medium Route Route EPC Intake Intake Cance,Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Un,ts Value Units for Hazard Units

Calculation (1)

Inhalation Antimony 1.54E+01 mg/kg 1.54E+01 mg/kg M 6.56E-11 mg/kg-clay - (mg/kg-day) -1 NC
Arsenic 7.90E+00 mg/kg 7.90E+·00 mg/kg M 3.35E-11 mg/kg-day 1.50E+01 (mg/kg-day) ·' 5.03E-10
Barium 5.40E+02 mg/kg 5.40E+02 mg/kg M 2.29E-09 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium 8.12£-01 mg/kg 8.12£-01 mg/kg M 3.44E-12 mg/kg-day 8.40E+00 (mg/kg-day) -1 2.89E-11
Cadmium 1.29E+00 mg/kg 1.29E+00 mg/kg M 5.45E-12 mg/kg-clay 6.30E+00 (mg/kg-day) -1 3.44E-11
Chromium Total 4.66E+02 mg/kg 4.66E+·02 mg/kg M 1.98509 mg/kg-day - (mg/kg-day) ·1 NC
Cobalt 1.75E+02 mg/kg 1.75E+02 mg/kg M 7.43E-10 mg/kg-day 9.80E+00 (mg/kg-day) ·' 7.28E-09

Copper 3.86E+01 mg/kg 3.86E+01 mg/kg M 1.64E-10 mg/kg-day - (mg/kg-day) 1 NC
Iron 216E+04 mg/kg 2.16E+04 mg/kg M 9.18E-08 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 8.82E+03 mg/kg 8.82E+03 mg/kg M 3.74E-08 mg/kg-day - (mg/kg-day) -1 NC

Mercury

1.18E.10 ms/kg-day (mg/kg-day) ' NC

4.86E+00 mg/kg 4.86E+00 mg/kg M 2.06E-11 mg/kg-day (mg/kg-day) ·1 NC
Nickel 2.78E+01 mg/kg 2.78£+01 mg/kg M
Selenium 3.85E+00 mg/kg 3.85E+00 mg/kg M 1.63E-11 mg/kg-day - (mg/kg-day) ·3 NC

Thallium 2.28E+00 mg/kg 2.28E+00 mg/kg M 9.68E-12 mg/kg-day - (mg/kg-day) ·' NC

Zinc 2.03E+02 mg/kg 2.03E+02 mg/kg M 8.60E-10 mg/kg-<lay - (mg/kg.day) ·1 ME

Crotal) 7.84E-09

Total Risk Across All Exposure Routes/Pathways 1.8E-06

Notes:

-- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986
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TABLE B.2.6.Cr

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposi,re Chnnirol Medium Midium Route Route EPC Intake Intake Cancer Slope Cance¥ Slope Cancer
Routr of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Rist

Conrern Vallf Units V.lu, Units for Hazard Units

CatrulaHon (1)

Inge st ion Aluminum 2.07E+04 mg/kg 2.07Eibi7 -mg/kg M i.SE-03 mg/kg<day -  (4*kg-day) =r NC
Anthony

27'ZE-07 mg/kg-day 13OE+00 (mg/kg-day) -1 4.15 E-07

9.77E+01 mg/kg 9.77E+01 mg/kg M 5.87E-06 mg/kg-day - (mg/kg-<lay) -1 NCI

A rsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M
Barium 1.75E+02 mg/kg 1.75E+02 mg/kg M 1.05 E-05 mg/kg-day - (mg/4-day) ·' NC
Beryllium 4.36E-01 mg/kg 4.36E-01 mg/kg M 2.62E-08 mg/kg-day - (Ing/kg-{lay) 4 NC
Cadmium 8.90E+00 mg/kg 8.90E+00 mg/kg M 5.35E-07 mg/kg-day - (Ing/kg-day) ' NC

Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 2.32E-04 mg/kg-day - (Ing/kg·day) ·' NC

Chromium VI (Hexavalent) 1.40E+01 mg/kg 1.40E+01 mg/kg M 8.42E-07 ms/kg-day - (Ing/kg·day) ·' NC

Cobalt 2.022+01 mg/kg 2.02E+01 mg/kg M 1.21 E-06 mg/kg-day - (mg/kg-day) ·' NC

Copper . 3.44E+02 mg/kg 3.44 E+02 mg/kg M 2.07E-05 mg/kg-clay - (mg/kg-day) ·' NC

Iron 1.93£+04 mg/kg 1.93E+04 mg/kg M 1.16503 mg/kg€lay (mg/kg-day) -1 NC

Lead 1.35E+02 mg/kg 1.352+02 mg/kg M 8.13 E-06 mg/kg-day - (mg/kg·day) ·1 NC

Manganese 2.68E+03 mg/kg 2.68£+03 mg/kg M 1.61E-04 mg/kg-day - (mg/kg-day) 1 NC

Mercury
8.47E-05 mg/kg-day

7.20E-02 mg/kg 7.20E-02 mg/kg M 4.33E-09 mg/kg-clay . (Ing/kg-day) ·' NC

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg M NC(mg/kg-day) -1
Selenium 1.29E+01 mg/kg 1.29E+01 mg/kg M 7.75E-07 mg/kg-day . - (mg/kg-(lay) -' NC

Thallium 5.88E+00 mg/kg 5.88E+00 mg/kg M 3.53E-07 mg/kg-day - (mg/kg-{lay) -' NC

Varadium 1.00E+02 mg/kg 1.00E+02 mg/kg M 6.04E-06 mg/kg day - (mg/kg-day) 4 NC

Zinc 2.24E+02 mg/kg 2.242+02 mg/kg M · 1.35505 mg/kg-day (mg/kg-day) -' MC

(Total) 4.15507

Dermal Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 2.19E-05 mg/kg-day - - (mg/kg-day) ·' NC

9.77E+01 mg/kg 9.77E+01 mg/kg M 1.03E-07 mg/kg-day (mg/kg-day) -1 NC

4.60E+00 mg/kg 4.60E+00 mg/kg M 1.46E-08 mg/kg-day 130E+00 (mg/kg-day) -' 2.193-08

Barium 1.75 E+02 mg/kg 1.75E+02 mg/kg M 1.85E-07 mg/kg-day · - (mg/kg-day) -' NC

Beryllium 4.36E-01 gig/kg 4.36E-01 mg/kg M 4.AE-10 mg/kg-day - (mg/kg-day) 4 NC
Cadmium 8.90E+00 mg/kg 8.90E+00 mg/kg M 9.42E-10 mg/kg-day (Ing/kg-day) -1 NC

Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 4.09E-06 mg/kg-day (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 1.40E+01 mg/kg 1.40E+01 mg/kg M 1.48E-08 mg/kg-day (mg/kg-day) ·1 NC.

Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 2.132-08 mg/kg-day - (mg/kg-day) ·' NC

Copper 3.44£+02 mg/kg 3.44E+02 mg/kg M 3.642-07 mg/kg-day (mg/kg-day) -' NC

Iron 1.93E+04 mg/kg 1.93£+04 mg/kg M 2.04E-05 mg/kg-day - (mg/kg-day) -' NC

Lead 1.352+02 mg/kg 1.35E+02 mg/kg M 1.43E-07 mg/kg-day - (Ing/kg-day) -' NC

Manganese 2.682+03 mg/kg 2.68E+03 mg/kg M 2.84E-06 mg/kg-day - (mg/kg-day) -' . NC
Mercury 7.20E-02 mg/kg 7.20E-02 mg/kg M 7.62E-11 mg/kg-day - (Ing/kg-day) -' NC

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg M 1.49£·06 mg/kg-day - (mg/kg-day) ·' NC

Selenium 1.29£+01 Ing/kg 1.29E+01 mg/kg M 1.36!-08 mg/kg-day - . (mg/kg·day) -1 NC

Thallium 5.88E+00 mg/kg 5.88E+00 mg/kg M 6.22E-09 mg/kg-day - (ms/1,8-day) -1 NC

Vanadium 1.00E+02 mg/kg 1.00E+02 mg/kg M 1.06E-07 mg/kg-day (mg/kg-day) -' NC

Zinc 2.24E+02 mg/kg 2.24E+02 mg/kg M 2.37E-07 mg/kg-day - (mg/kg€lay) -1 MC

(Total) 2.19E-08
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TABLE B.2.6.CT

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SLAG

CENTRAL TENDENCY
OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Stag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal. and Inhalation
Receptor Population: Trespasser
Receptor Age: Adolescent

Expos,ire Chimical Medium Medium Route Route EPC Intake Intake Cance Slope Cance• Slope Cance•
Rorite of Potential EPC EPC EPC EPC Selected (Cance,) (Cancer) Fartor Factor Units Risk

Con'Prn Vallie liMits Vallf Ulits fof Hazard lIMItS

Calrulation (1)

Inhalation Aluminum 2.07E+04 mg/kg 2.07E+04 mg/kg M 2.20E-08 mg/kg-day _ (Ing/41-<lay) ·' NC

Antimony 9.77E+01 mg/kg 9.77E+01 mg/kg M 1.04E-10 mg/kg-day - (mg/kg-day) 4 NC
Arsenic 4.60E+00 mg/kg 4.60E+00 mg/kg M 4.88E-12 mg/kg€lay 1.50E+01 (mg/kg.day) ·' 7322-11
Barium 1.75£+02 mg/kg 1.75E+02 mg/kg M 1.86E·10 mg/kg-day (mg/kg-day) -, NC

Beryllium 4.36E41 mg/kg 4.36E-01 mg/kg M 4.62E-13 mg/kg-day 8.40E+00 (mg/4-day) -1 3.88E-12 Cadmium 8.90E+00 mg/kg 8.90E+00 mg/kg M 9.44 E·12 mg/kg-day 6.30E+00 (mg/kg-day) ·' 5.95611
Chromium Total 3.86E+03 mg/kg 3.86E+03 mg/kg M 4.102-09 mg/kg-day (mg/4-day) ' NC

Chromium VI (Hexavalent) 1.40E+01 mg/kg 1.40£+01 mg/kg M 1.49E-11 mg/kg-day 4.20E+01 (Ing/kg-clay) ·' 6.242-10
Cobalt 2.02E+01 mg/kg 2.02E+01 mg/kg M 2.14E·11 mg/kg-day 9.80E+00 (mg/kg-day) -1 2.10E-10 
Copper 3.44E+02 mg/kg 3.44 E+02 mg/kg M 3.65E-10 ms/4-day - (mg/4-day) 4 NC '
Iron 1.93E+04 mg/kg 1.931+04 mg/kg M 2.05E-08 mg/kg-day - (mg/kg-day) -1 NC

Lead 1.35E+02 mg/kg 1.35E+02 mg/kg M 1.43E-10 mg/kg-day - (mg/kg-€lay) -' NC

Manganese 2.68E+03 mg/kg 2.68E+03 mg/kg M 2.85E-09 mg/kg-(lay (mg/kg-day) .1 NC

Mercury 7.20E-02 mg/kg 7.20E·02 mg/kg M 7.64E-14 mg/kg-day (mg/kg-day) -1 NC

Nickel 1.41 E+03 mg/kg 1.41 E+03 mg/kg M 1.49E-09 mg/kg-day - (mg/kE-day) .1 NC

Selenium 1.29E+01 mg/kg 1.29E+01 .18/kg M 1.372-11 mg/kg-day - Ong/kg-clay) -1 NC

Thallium 5.88E+00 mg/kg 5.88E+00 mg/kg M 6.24E-12 mg/kg-day - (mg/ks-day) -1 NC

Vanadium 1.OOE+02 mg/kg 1.OOE+02 mg/kg M 1.07E-10 mg/kg-day - (Ing/kg-day) -' NC

Zinc 2.24E+02 mg/kg 2.24E+02 mg/kg M 2.38E-10 mg/kg-€lay - (mg/kg-day) ' NE

(Total) 9.702-10

Total Risk Across All Exposure Routes/Pathways 4.4E-07

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.6.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURETO SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPOUTION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point:.Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser

Receptor Age: Adolescent

Exposurr Ch,miral Medium Medium Route Route EPC intake ktake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC Selected (Cancel) (Cancer) Factor Factor U.its Risk

Conrern Vallie Units Value Units for Hazard lIMItS

Calrulat;o• (1)

1ngestion Aluminum 7.70E+04 mg/kg 7.70E+04 .mg/kg M 9.25E-of mg/kg-day - (Ing/kg-day) -1 NC

Antimony 3.39E+02 mg/kg 3.39E+02 mg/kg M 4.08E-05 mg/kg-day (Ing/kg-day) ·' NC

Arsenk 1.39E+01 mg/kg 1.393+01 mg/kg M 1.67E-06 mg/kg-day 150E+00 (Ing/4-day) -1 2.50E-06

Barium 2.73E+02 mg/kg 2.73E+02 mg/kg M 3.282-05 mg/kg-day (mg/kg-day) -1 NC

Beryllium 5.48E-01 mg/kg 5.48E-01 mg/kg M 659 E-08 mg/kg-day - (mg/kg-day) -' NC

Cadmium 2.11 E+01 mg/kg 2.11£+01 mg/kg M 2.54E-06 mg/kg·day (mg/kg-day) ·1 NC

Chromium Total 8.38E+03 mg/kg 8.38E+03 mg/kg M 1.01ER)3 mg/kg-clay (mg/kg-day) ' NC

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93£+01 mg/kg M 9.53E-06 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 4.39E-06 mg/kg-day - (mg/kg-day) -1 NC

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 2.04E-04 mg/kg-day - (ing/kg-day) ·' NC

Iron 2.43£+04 mg/kg 2.43E+04 mg/kg M 2.92E-03 mg/kg-day - (Ing/kg-day) ·' NC

Lead 1.22E+03 mg/kg 1.22E+03 mg/kg ' M 1.472-04 mg/kg-day (mg/kg-day) -1 NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M . 6.832-04 mg/kg-day (mg/kg-day) ·1 NC

Mercury 3.75E-01 mg/kg 3.75E41 mg/kg M 451 E-08 mg/kg-day (mg/kg-day) -' NC

Nickel . 5.16E+03 mg/kg 5.16E+03 mg/kg M 6.20E-04 mg/kg-day - (mg/kg-day) 4 NC

Selenium 2.63E+01 mg/kg 2.63E+01 mg/kg M 3.16E-06 mg/kg-day - (mg/kg-day) ·' NC

Thallium · 1.01E+01 mg/kg 1.01£+01 mg/kg M 1.22E-06 mg/kg-{lay (Ing/kg-day) .1 NC

Vanadium 1.87£+02 mg/kg 1.87E+02 mg/kg M 2.25E-05 mg/kg-(lay -- (mg/kg-day) ·1 NC

Zinc 9.94E+02 mg/kg 9.94 E+02 mg/kg M 1.19504 mg/kg-day - (mg/kg·day) -3 &!C

(Total) 2.5OE-06

Dermal Aluminum · 7.kE+04 mg/kg 7.70E+04 Ing/kg M · 8.14E-04 mg/kg-day (mg/kg-day) -1 NC

Antimony 3.39E+02 mg/kg 3.39E+02 mg/kg M 339E-06 · mg/kg-day (mg/kg-day) 1 NC

A rsenic 1.39E+01 mg/kg 1.392+01 mg/kg M 4.40E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1 6.602-07

Barium 2.73E+02 mg/kg 2.732+02 Ing/kg M 2.89E-06 mg/kg-day - (ms/kg-day) ·' NC

Beryllium 5.48E-01 mg/kg 5.48£-01 mg/kg M 5.80E-09 mg/kg-day (mg/kg-day) -1 NC

Cadmium 2.ttE+01 mg/kg 2.11 E+01 mg/kg M 2.24E-08 mg/kg-day (mg/kg-day) -' NC

Chromium Total 8.38E+03 mg/kg 8.38£+03 Ing/kg M 8.87E-05 mg/kg-day (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg , M 8.39E-07 mg/kg-day - (mg/kg-day) ·' NC

Cobalt 3.65E+01 mg/kg 3.65E+01 mg/kg M 3.86E-07 mg/kg-day - (mg/kg-day) . 4 NC

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 1.79£-05 mg/kg·day - (rng/kg-day) -' NC

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 237E-04 mg/kg-day - . (mg/kg-day) ·' NC

Lead 1.22E+03 mg/kg 1.22E+03 mg/kg M . 1.29505 mg/kg-day (mg/kg-day) ·' NC

Manganese 5.68E+03 mg/kg 568E+03 mg/kg M 6.0 le-05 mg/kg-day - (mg/kg-day) ·' „ NC

Mercury 3.75E-01 mg/kg 3.75E-01 mg/kg M 3.971-09 mg/kg-day (Ing/kg·day) 7 NC

Nickel 5.16E+03 mg/kg 5.16E+03 mg/kg * M 5.46E-05 mg/kg-day . (mg/kg-day) -1 NC

Selenium 2.63E+01 mg/kg 2.631+01 mg/kg M 2.782-07 mg/kg-day - (ms/kg-day) 1 NC

Thallium · 1.01 E+01 mg/kg 1.01£+01 mg/kg M 1.07E-07 mg/kg-day . (mg/kg-day) ·' NC

Vanadium 1.87E+02 mg/kg 1.87E+02 mg/kg M 1.98506 mg/kg-day - (mg/kg-day) ·' NC

Zinc 9.94£402 mg/kg 9.94E+02 ·mg/kg M 1.05E-05 mg/kg-day - ' (mg/kg-day) -1 K

(Total) 6.602-07
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TABLE B.2.6.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURETRESPASSER EXPOSURE TO SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Trespasser
Receptor Age: Adolescent

Expos,M Chrmiral Medium Medium Route Route EPC Intake Intake Canre, Slope CaMie• Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Conrin, Val,tr Units Value Units for Hazard Units

Calculation m

Inhalation Aluminum 7.70E+04 mg/kg 7.70E+04 mg/kg M 3.27E-07 mg/kg·€lay - (Ing/kg-day) -1 NC

Antimony

5.88E-11 mg/kg-day 1.508+01 (mg/kg-day) -' 8.82E-10

3.39E+02 mg/kg · 3.39E+02 mg/kg M 1.44E-09 mg/kg-day - (mg/kg-day) ·' NC

Arsenic 1.39E+01 mg/kg 1.39E+01 mg/kg M
Ba rium 2.73E+02 mg/kg 2.73£+02 mg/kg M 1.16509 mg/kg-day - (Ing/kg-day) -' NC

Beryllium 5.48 E-01 mg/kg 5.48E-01 mg/kg M 2.33512 mg/kg-day 8.40E+00 (mg/kg-day) ·' 1.95E-11

Cadmium 2.11 E+01 mg/kg 2.llE+01 mg/kg M 8.97E-11 mg/kg-day 6.30E+00 (mg/kg-day) -1 5.65E-10

Chromium Total 8.38E+03 mg/kg 8.38£+03 mg/kg M 3.56E-08 mg/kg-day - (mg/kg-day) ·' NC

Chromium VI (Hexavalent) 7.93E+01 mg/kg 7.93E+01 mg/kg M 3.36E-10 mg/kg-day 4.20E+01 (mg/kg-day) 4 1.41 E-08

Cobalt 3.65£+01 mg/kg 3.65E+01 mg/kg M 155E·10 mg/kg-day 9.802+00 (rng/kg-day) -1 152E-09

Copper 1.70E+03 mg/kg 1.70E+03 mg/kg M 7.20E-09 mg/kg-day (mg/kg-day) -1 NC

Iron 2.43E+04 mg/kg 2.43E+04 mg/kg M 1.03E-07 mg/kg-day (mg/kg-day) -' NC

Lead 1.22E+03 mg/kg 1.nE+03 mg/kg M 5.18E-09 mg/kg·clay - (mg/kg-day) -1 NC

Manganese 5.68E+03 mg/kg 5.68E+03 mg/kg M 2.41£-08 mg/4-day - (mg/kg-day) ·1 NC

Mercury 3.75E-01 mg/kg 3.75£-01 mg/kg M 1.59E·12 mg/kg·day - (mg/kg-day) -' NC

Nickel 5.16E+03 mg/kg 5.16E+03 mg/kg M 2.19E-08 mg/kg-day - (mg/kg-€lay) 1 NC

Selenium 2.63E+01 mg/kg 2.63E+01 mg/kg M 1.12E-10 mg/kgday - (mg/kg-day) -' NC

Thallium 1.01 E+01 mg/kg 1.WE+01 mg/kg M 4.29E-11 mg/kg-day - (mg/kg-day) -' NC

Vanadium 1.87E+02 mg/kg 1.87E+02 mg/kg M 7.92E-10 mg/kg-day (mg/kg-day) ·1 NC

Zinc 9.94E+02 mg/kg 9.NE+02 mg/kg M 4.22E-09 mg/kg-day - (mg/kg-day) ·' E

crotaq 1.71 E-08

Total Risk Across All Exposure Routes/Pathways  3.2E-06
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.7.CT

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADrUM CORPORAMON OF AMERICA

N LA G A RA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Indust,ial/Commercial Worker
Receptor Age: Adult

.

Exposure Chrmical Medium Medium Rout, Route EPC Intake Intake Cancer Stope Cance. Stope Cancel
Rout/ of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Con„m · Valuf Units Value Units for Hazard liMits

Calculation (1)

Ingistion Aluminum 1.80E+04 mg/kg 1.80E+04 milks * M 1.98E-03 mg/kg-day - (mg/kg-day) ·' NC

Arsenic 6.94E+00 mg/kg 6.94E+00 mg/kg M 7.65E-07 mg/kg-day 1.502+00 (mg/kg-day) ·' 1.15E-06
Barium 1.45E+02 mg/kg 1.45E-+02 mg/kg M 1.60£45 mg/kg-day (mg/kg-day) ·1· NC

Beryllil,m 7.66E-01 mg/kg 7.66E-01 mg/kg M 8.44 E-08 mg/kg-day - (mg/kg-day) -1 NC
Cadmium 2.41 E+00 mg/kg 2.413+00 mg/kg M 2.66E-07 mg/kg-day (mg/kg-day) 1 NC
Chromium Total 1.24E+03 mg/kg 1.24 E+03 mg/kg. M 1.36E-04 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70E+01 mg/kg M 1.87E-06 mg/kg-day - (mg/kg-day) *1 NC
Cobalt 1.78E+01 mg/kg 1.78E+01 mg/kg M 1.962-06 mg/kg-day - (mg/kg-day) ·1 NC

Copper 1.16E+02 mg/kg 1.16E+02 mg/kg M 1.28505 mg/kg-day - (mg/kg-day) ·' NC
Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 2.53E-03 mg/kg-day - (mg/kg-day) *1 NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 6.25E-06 mg/kg-day - (mg/kg-day) 4 NC

Manganese 1.43E+·03 mg/kg 1.43E+03 mg/kg M 1.57E-04 mg/kg-day (mg/ks-day) -' NC

Mercury 3.60E-01 mg/kg 3.60E-01 mg/kg M 3.97E·08 mg/kg<lay - (mg/kg-day) ·' NC
Nickel 1.74E+02 mg/kg 1.74E+02 mg/kg M 1.92E-05 mg/kg-day - (mg/kg-day) -1 NC
Selenium 4.30E+00 mg/kg 4.30£+00 mg/kg M 4.74E-07 mg/kg-day - (mg/kg-day) ·' NC
Thallium 3.75E+00 mg/kg 3.75E+00 mg/kg M 4.13E-07 mg/kg·€lay (mg/kgday) -1 NC
Vanadium 5.07E+01 mg/kg 5.07£+01 mg/kg M 5.58E-06 mg/kg-day - (mg/kg-day) -1 NC

Zinc ' 1.70E+02 mg/kg 1.70E+02 mg/kg M 1.87E-05 mg/kg-day (mg/kg-day) -' MC

(Total) 1.15E-06

Dermal Aluminum 1.802+04 mg/kg 1.80E+04 mg/kg M 1.31 E-05 mg/kg-<lay · - (mg/kg-clay) .-1 NC

Arsenic 6.94E+00 mg/kg 6.94E+00 mg/kg M 1.51 E-08 mg/kg-day 1.502+00 (mg/kg-day) -' 2.27E-08

Barium 1.45E+02 mg/kg 1.45E+02 mg/kg M 1.05£-07 mg/kg-day (mg/kg-day) .1 NC

Beryllium 7.66E01 mg/kg 7.66E-01 mg/kg M 5.57E-10 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 2.41 E+00 mg/kg 2.41 E+00 mg/kg M 1.75E-10 mg/kg-day - (mg/kg·day) -1 NC

Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 9.00E-07 mg/kg-day - (mg/kg-day) -' NC

Chromium VI (Hexavalent) 1.708+01 mg/kg 1.70E+01 mg/kg M 1.24508 mg/kg-day - (mg/kg-day) ·1 NC

Cobalt ' 1.78E+01 mg/kg 1.78E+01 mg/kg M 1.29E-·08 mg/kg-day - (mg/kg-day) -1 NC

Copper 1.16£+02 mg/kg 1.16E+02 mg/kg M 8.42£-08 mg/kg-day - (mg/kg-day) '3 NC
Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 1.67E-05 mg/kg-day - (mg/kg-day) -1 NC

Lead · 5.678+01 mg/kg 5.67E+01 mg/kg M 4.RE-08 mg/kg-(lay - (mg/kg-day) -1 NC

1.433E+43 mg/kg 1.43E+03 mg/kg M 1.0:E·06 mg/kg-day - (mg/kg-day) '' NCManganese

Mercury 3.60E-01 mg/kg 3.60£41 mg/kg M 2.62E-10 mg/kg-day - (mg/kg-day) -1 NC

Nickel 1.748+02 mg/kg 1.74£+02 mg/kg M 1.27E-07 mg/kg-day - .(mg/kg-day) -1 NC

Selenium 4.30£+00 mg/kg 4.30E+00 Ing/kg M 3.13E-09 mg/kg-day · - (mg/kg-day) -1 NC

Thallium 3.752+00 mg/kg 3.75E+00 mg/kg M .2.73E-09 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 5.07E+·01 mg/kg 5.07E+01 mg/kg M 3.69E-08 mg/kg-<lay - (mg/kg-day) 1 NC

Zinc 1.70E+·02 mg/kg 1.70E+02 mg/kg M 1.23E-07 mg/kg-day - (mg/kg-<lay) -1 h£

(Total) 2.27E-08
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TABLE B.2.7.CT

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG
CENTRAL TENDENCY

OPERABLE UNK 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future · i
Medium: Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: I„dustrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer
Routi of Potentint EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Facto, Units Risk

Concern Vatue Units Value Ulits for Hazard Units

calcutotion m

Inhalation Aluminum 1.80E+04 mg/kg 1.80E+04 mg/kg M 9.68E-08 mg/kg-day - (mg/kg-day) ·1 NC
Arsenic 6.94E+00 mg/kg 6.94E+00 mg/kg M 3.73E-11 mg/kg-day 1.50E+01 (mg/kg-<lay) -' 5.60E-10
Barium 1.452+02 mg/kg 1.45E+02 mg/kg M 7.79E-10 mg/kg€lay - (mg/kg-day) -1 NC
Beryllium 7.66£-01 Ing/kg 7.66E-01 mg/kg M 4.12512 mg/kg-day 8.40E+00 (mg/kg-day) -1 3.46E-11
Cadmium 2.41 E+00 mg/kg 2.41 E-+00 Ing/kg M 1.30E- 11 mg/kg-day 6.30E+00 (mg/kg-day) ·' 8.17E-11
Chromium Total 1.24E+03 mg/kg 1.241+03 mg/kg M 6.66E-09 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 1.703+01 mg/kg 1.70E+01 ing/kg M 9.15 E-11 mg/kg-day 4.20E+01 (mg/kg-day) -1 3.84E-09
Cobalt 1.78E+01 mg/kg 1.78E+01 Ing/kg M 9.58£-11 mg/kg<lay 9.KE+00 (mg/kg-day) -1 9.392-10

Copper 1.16E+02 mg/kg 1.16 E+·02 mg/kg M 6.232-10 mg/kg-day (mg/kg-day) -1 NC
Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 1.23£-07 mg/kg-day . (mg/kg-day) -' NC
Lead 5.67E+01 mg/kg 5.673+01 mg/kg M 3.05E-10 mg/kg-day - (mg/kg-day) -1 NC
Manganese 1.43E+03 mg/kg 1.43E+03 mg/kg M 7.68E-09 mg/kg-day - (mg/kg-day) -1 NC
Mercur·y 3.60E-01 mg/kg 3.60E-01 mg/kg M 1.94£-12 mg/kg-day (mg/kg-day) -' NC
Nickel 1.74E+02 mg/kg 1.74E+02 mg/kg M 9.36£-10 mg/kg-day - (mg/kg.day) -1 NC
Selenium 4.30£+00 mg/kg 4.30E+00 rig/kg M 2.31 E-11 mg/kg-day (mg/kg-day) -1 NC
Thallium 3.75E+00 Ing/kg 3.75E+00 mg/kg M 2.02E-11 mg/kg-day - (mg/kg-day) ·' NC
Vanadium 5.07E+01 mg/kg 5.07E+01 mg/kg M 2.73E-10 mg/kg-day - (mg/kg-day) ·' . NC

Zinc 1.70E+02 mg/kg 1.70E+02 mg/kg M 9.13E-10 mg/kg-day - (mg/kg-day) -1 NE

(Total) 5.46E-09

Total Risk Across All Exposure Routes/Pathways  1.2£-06
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculadon.

CRA 1986
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TABLE B.2.7.RME

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Surface Soil
Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Midium Medium Rout/ Route EPC f.take f.take Cancer Slope Cancer Slope Cancel
Rout/ of Potential EPC EPC EPC EPC Setected (Cancer) (Cancer) Facto, Factor Units Risk

Concern Valu, UMits Value Units for Hazard ' Units

Calc„lation (1)

Ingestion Aluminum . 2.89£+04 mg/kg 2.89E+04 mg/kg M 1.01 E-02 mg/kg-day 2 -- -- (rng/4-day) *1 NC
Arsenic ' 9.68E+00. mg/kg 9.68E+00 Ing/kg M 3.38E-06 mg/kg-day 1.50E+00 (mg/kg-day) -' 5.07E-06

Barium 1.70E+02 mg/kg 1.70E+02 mg/kg M 5.95E·05 mg/kg·<lay - (mg/kg-day) 1 NC

Beryllium . 9.nE-01 mg/kg 9.71 E-01 mg/kg M 3.39E-07 mg/kg-day - (mg/kg-day) ·1 NC
Cadmium 1.34 E+01 mg/kg 1.34E+01 mg/kg M 4.68E-06 mg/kg-day - (mg/kg-day) -1 NC
Chromium Total 1.59E+03 mg/kg 1.59E+03 mg/kg M 5.56 E-04 mg/kg-day - (mg/kg-day) -1 NC

Chromium Vt (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 2.03E-05 mg/kg-day - (mg/kg-<lay) -1 NC
Cobalt 5.70E+01 mg/kg 5.70£+01 mg/kg M 1.99E-05 mg/kg-day (mg/kg-day) -' NC

Copper 5.37E+02 mg/kg 5.372+02 mg/kg M 1.88£-04 mg/kg·day - (mg/kg-day) 1 NC

Iron 2.83E+04 mg/kg 2.83E+04 mg/kg M 9.90E-03 mg/kg-day - (mg/kg-clay) -1 NC

Lead 8.16£+01 mg/kg 8.16E+01 mg/kg M 2.85E-05 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.812+03 mg/kg 1.81 E+03 mg/kg M 6.332-04 mg/kg-day - . (mg/kg-day) -1 NC

Mercury 3.56E+00 mg/kg 3.56E+00 Ing/kg M 1.24E-06 mg/kg-day (mg/kg-day) -i NC

Nickel 6.17E+02 mg/kg 6.17E+02 mg/kg M 2.16EE-04 mg/kg-day - (mg/kg-day) -1 NC

Selenium 5.41 E+00 / mg/kg 5.41 E+00 mg/kg M 1.89E-06 mg/kg-day - (mg/kg-day) -1 NC

Thallium 5.40E+00 mg/kg 5.40E+CO mg/kg M 1.89E-06 mg/kg-day - (mg/kg-day) -' NC

Vanadium 5.842+01 mg/kg 584E+01 mg/kg M 2.04 E-05 mg/kg-day - (mg/kg-day) -1 NC

Zinc 2.08£+02 mg/kg 2.08E+02 mg/kg M 7.282-05 , mg/kg-day - (Ing/kg-day) *1 hIC

(Total) 5.07E-06

Dermal Aluminum 2.89E+04 mg/kg 2.89E+04 mg/kg M 6.661-04 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 9.682+00 mg/kg 9.68E+00 Ing/kg M 6.69E-07 mg/kg-day 1.501+00 (mg/kg-day) -1 1.00E-06

Bariuni 1.70E+02 mg/kg 1.70E+02 mg/kg M 3.93E-06 mg/kg-day (mg/kg-day) -1 NC

Beryllium 9.71£-01 mg/kg 9.71 E-01 mg/kg M 2.24E-08 mg/kg-day - (mg/ks-day) I NC

Cadmium 1.34E+01 mg/kg 1.34E+01 mg/kg M 3.09E-08 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 1.59E+03 mg/kg 1.59E+03 nig/kg M 3.67E-05 mg/kg-day - (mg/kg-day) -' NC

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82£+01 mg/kg M 1.34E-06 mg/ktday ' - (mg/kg-day) -' NC

Cobalt 5.70E+01 mg/kg 5.70E+01 mg/kg M 1.31E-06 mg/kg-day (mg/kg-day) -1 NC
Copper 5.37E+02 mg/kg 5.37E+02 mg/kg M 1.24£-05 mg/kg-day - . (mg/kg-day) 1 NC

Iron 2.83£+04 mg/kg 2.83E+04 mg/kg M 6.53£-04 mg/kg-day . (mg/kg-day) -1 NC

Liad . 8.16£+01 'mg/kg 8.16£401 mg/kg M 1.88E-06 mg/kg-day - (mg/kg-day) 1 NC

Manganese 1.81 E+03 mg/kg 1.81 E+03 mg/kg M 4.18£-05 mg/kg-day - (mg/kg-day) -1 NC

Mercury 3.56E+00 mg/kg 3.56E+00 mg/kg M 8.21 E-08 mg/kg-day - (mg/kg-day) 4 NC

Nickel 6.17£+02 mg/kg 6.17E+·02 mg/kg M 1.422-05 mg/kg-day, . (mg/kg-day) -1 NC

Selenium 5.41 E+00 mg/kg 5.41 E+00 mg/kg M 1.25£-07 mg/kg-day - (mg/kg-day) -1 NC

Thallium 5.40E+00 mg/kg 5.40E+00 *mg/kg M 1.25E-07 mg/kg-day - (mg/kg-day) -1 NC

Vanadium , + · 5.84EE+01 mg/kg 5.84 E+01 mg/kg M 1.35E-06 mg/kg-day. - (mg/kg-day) *' NC

Zinc . 2.08E+02 - mg/kg 2.08E+02 mg/kg M 4.80E-06 mg/kg-day - (mg/kg-day) -1 NE

(Total) 1.00E-06

CRA 19867 (5)
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TABLE B.2.7.RME

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE
OPERABLE UNIT 3

VANADrUM CORPORAnON OF AMERICA

NIA GARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Indusial/Commercial Worker

Receptor Age: Adult

Exposure Chimical Medium M/dium Rout/ Route EPC Intake Intake Cancer Stope Cancer Stope Cancel

Rout, of Potential EPC EPC EPC EPC Sekcted (Cance,) (Conce,) Facto, Factor Units Risk

Concern Value liMits Value Units for Hazard Units

Cdculation m

Inhalatio,1 Aluminum 2.89E+04 ing/kg 2.89£+04 mg/kg M 4.93 E-07 mg/kg-day - (mg/kg-day) ·' NC
Arsenic 9.68E+00 ing/kg 9.68£+00 mg/kg M 1.65£-10 mg/kg-day 1.50E+01 (mg/kg-day) -t 2.48E-09

Bariuni 1.70E+02 mg/kg 1.70E+02 mg/kg M 2.91 E-09 mg/kg-day - (mg/kg-day) -' NC

Beryllium 9.71 EE-01 mg/kg 9.71 E-01 mg/kg M 1.66E-11 mg/kg-day 8.40E+00 (mg/kg-day) ·' 1.39E-10

Cadmium 1.34E+01 mg/kg 1.34E+01 mg/kg M 2.29E-10 mg/kg-day 6.308+00 (mg/kg-(lay) -1 1.44 3-09

Chromium Total 1.59E+03 mg/kg 1.59E+03 mg/kg M 2.nE-08 mg/kg-clay - · (mg/kg-clay) -1 NC

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 9.93£-10 mg/kg-day 4.20E+01 (mg/kg-€lay) -1 4.17E-08

Cobalt 5.70£+01 mg/kg 5.RE+01 mg/kg M 9.nE-10 mg/kg-day 9.80E+00 (mg/kg-day) -' 9.53E-09

Copper 5.37E+02 mg/kg 5.37E+02 mg/kg M 9.16E-09 mg/kg-day - (mg/kg-day) 4 NC

Iron 2.83E+04 mg/kg 2.83E+04 mg/kg M 4.83E-07 mg/kg-day (mg/kg-day) ·' NC

Lead 8.16E+01 mg/kg 8.16E+01 mg/kg M 1.39E-09 mg/kg-day - (mg/kg-day) -' NC

Manganese ' 1,81 E+03 mg/kg 1.81 E+03 mg/kg M 3.09E-08 mg/kg-day - (mg/kg-day) *' NC

Mercury 3.562+00 mg/kg 3.56E+00 mg/kg M 6.07E-11 mg/kg-day - (mg/kg-day) ' NC

Nickel 6.17E+02 mg/kg 6.17£+02 Ing/kg M 1.05£-08 mg/kg-day (mg/kg-day) -1 NC

Selenium 5.41 E+00 mg/kg 5.41 E+00 mg/kg M 9.22E-11 mg/kg-clay - (mg/kg-day) -1 NC

Thallium 5.40E+00 Ing/kg 5.40E+00 mg/kg M 9.21 E-11 mg/kg-day (mg/kg-day) -1 NC

Vanadium 5.84E+01 mg/kg 5.84 E+01 mg/kg M 9.97E-10 mg/kg-day (mg/kg-day) -1 NC

Zinc 2.088+02 mg/kg 2.08E+02 mg/kg M 3.55E-09 mg/kg-day - (mg/kg-day) -1 NE

(Total) 5.53E-08

Total Risk Across All Exposure Routes/Pathways  6.12-06
Notes:

.- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation.

CIA 1986
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CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAL/COMMERCIAL WORKER EXPOSURE TO SOIL

CENTRALTENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

LMedium: Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure · Chemical Medium Medium Route Route EPC Intake intake Cancer Slope Cancer Slope Cancer

Roiste of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

- Concern Value lIMItS Value Units for Hazard lIMitS

Calculation m

igestion Arsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 6.79E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1 1.02E-06

Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 1.63£-05 mg/kg-day - (mg/kg-day) 1 NC

Beryllium 6.908·01 mg/kg 6.90E-01 mg/kg M 7.60E-08 m/kg-day - (mg/kg-day) -1 NC

Cadmium 1.22£+00 mg/kg 1.2215+00 mg/kg M 1.34E-07 mg/kg-day - (mg/kg-day) ·' NC

Chromium Total - 1.65E+02 mg/kg 1.65E+02 mg/kg M 1.82£-05 mg/kg-day - (mg/kg-day) 4 NC

Cobalt 1.79E+·01 mg/kg 1.79E+01 mg/kg M 1.97E-06 Ing/kg-day (mg/kg-<lay) 1 NC

Copper 3.34E+01 mg/kg 3.348+01 mg/kg M 3.68E-06 mg/kg-<lay (mg/kg-day) ·' NC

Iron 2.42£+04 mg/kg 2.42E+04 mg/kg M 2.6712-03 mg/kg-day - (mg/kg-day) ·1 NC

Lead 5.41E+01 mg/kg 5.41E+01 mg/kg M 5.96E-06 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 1.16£-04 mg/kg-day - (mg/kg-day) -1 NC

4.40E-01 mg/kg 4.40E-01 mg/kg M 4.85E-08 mg/kg-day - (mg/kg-day) -1 NC

2.62£+01 mg/kg 2.62£+01 mg/kg M 2.88E-06 mg/kg-<lay - (mg/kg-day) 1 NC

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 2.598-07 mg/kg-€lay (mg/kg-clay) 1 NC

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 1.803-05 mg/kg-day - (mg/kg-day) -1 MC

(Total) 1.02£-06

Dermal Arsenic 6.16E+00 . mg/kg 6.16E+00 mg/kg M 1.ME-08 mg/kg-day 1.50E+00 (mg/kg-day) 4 2.02E-08

Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 1.07E-07 mg/kg-day (mg/kg-day) -1 NC

Beryllium 6.90E-01 mg/kg 6.90E-01 mg/kg M 5.02E-10 mg/kg-day - (mg/kg-day) 1 NC

Cadmium . 1.22£+00 mg/kg 1.22£+00 mg/kg M 8.87E-11 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total . 1.65E+02 mg/kg 1.65E+02 mg/kg M 1.208-07 mg/kg-day (mg/kg-day) 4 NC

Cobalt 1.79E+01 mg/kg 1.79E+01 mg/kg M 1.30E-08 mg/kg-day - (mg/kg-day) -' NC

Copper 3.34E+01 mg/kg 3.34E+01 mg/kg M 2.43E-08 mg/kg-day - (mg/kg-day) -' NC

tron 2.42E+04 mg/kg 2.42£+04 mg/kg M 1.762-05 mg/kg-day - (mg/kg-day) -1 NC

Lead 5.41E+01 mg/kg 5.415+01 mg/kg M 3.93E-08 mg/kg-day - (mg/kg-day) · NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 7.64E-07 mg/kg-clay (mg/kg-day) -' NC

4.40£-01 mg/kg 4.4OE-01 mg/kg M 3.20E-10 mg/kg-day - (mg/kg-day) -1 NC

2.623+01 mg/kg 2-62£+01 mg/kg M 1.90E-08 mg/kg<lay (mg/kg-{lay) -1 NC

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 1.71E-09 mg/kg-day - (mg/kg-day) 4 NC

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 1.193-07 mg/kg-day - (mg/kg-day) -1

crotal) · 2.02£-08

CRA 19867 (5)
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CALCULATION OFCANCER RISKS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SOIL
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer

Route of Pote,Itial EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor limits Risk
Colice,11 Value Units Value Units for Hazard Units

Calculation (1)

1nhalation Arsenic 6.16E+00 mg/kg 6.16£+00 mg/kg M 3.31E-11 mg/kg-<lay 1.502+01 (mg/kg-day) 4 4.97E-10
Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 7.95E-10 mg/kg-day - (mg/kg-day) 4 NC

Beryllium 6.90£-01 mg/kg 6.90E-01 mg/kg M 3.71E-12 mg/kg-day 8.4OE+00 (mg/kg-day) -1 3.12£-11

Cadmium 1.22E+00 mg/kg 1.22E+00 mg/kg M 6.562-12 mg/kg-day 6.30E+00 (mg/kg-day) 4 4.14£-11

Chromium Total 1.65£+02 mg/kg 1.65E+02 mg/kg M 8.88E-10 mg/kg-day - (mg/kg-day) -' NC
Cobalt 1.79E+01 mg/kg 1.79E+01 mg/kg M 9.63E-11 mg/kg-day 9.80E+00 (mg/kg-day) ·1 9.44E-10

Copper 3.34E+01 mg/kg 3.34E+01 mg/kg M 1.80E-10 mg/kg-day - (mg/kg-day) ·1 NC
Iron 2.42E+04 mg/kg 2.42£+04 mg/kg M 1.302-07 mg/kg-day - (mg/kg-day) -1 NC
Lead 5.41E+01 mg/kg 5.41£+01 mg/kg M 2.91E-10 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 5.65E-09 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 4.40£-01 mg/kg 4.40E-01 mg/kg M 2.37E-12 ' mg/kg-day - (mg/kg-day) -' NC
Nickel 2.62E+01 mg/kg 2.62E+01 mg/kg M 1.41E-10 mg/kg-day - (mg/kg-day) 1 NC

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 1.26&11 mg/kg-day - (mg/kg-day) ·1 NC

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 8.80E-10 mg/kg-day - (mg/kg-day) -1 NE

(Total) i 1.511-09

Total Risk Across All Exposure Routes/Pathways 1.OE-06

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 198
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CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL

REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemiral Medium Medium Route Route EPC

Route of Potential EPC EPC EPC El'C Selected

Concent Value Units Value Units for Hazard

Calculation (1)

Intake

(Cancer)

Intake Cancer Slope Cancer Slope Cancerr

(Cancer) Factor Factor Units Risk

Units

Ingestion Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 2.47£-06 mg/kg-day 1.50£+00 (mg/kg-day) -1 3.70E-06

Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 1.18504 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium 7.90E-01 mg/kg 7.903-01 mg/kg M 2.76E-07 mg/kg-day (mg/kg-day) -' NC

Cadmium 1.52E+00 mg/kg 1.52E+00 mg/kg M 5.32E-07 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 2.58E+·02 mg/kg 2.58E+02 mg/kg M 902E-05 mg/kg<lay - Ong/kg-day) -1 NC

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 3.11 E-05 mg/kg-day · - (mg/kg-day) -1 NC

Copper 4.68E+01 Ing/kg 4.68E+01 mg/kg M 1.63E-05 mg/kg-day (mg/kg-day) ·1 NC

Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M. 1.35E-02 mg/kg-day - (mg/kg<lay) -1 NC

Lead 2.26E+·02 mg/kg 2.26E+·02 mg/kg M 7.91E-05 mg/kg-day - (mg/kg-day) -1 NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 1.57E-03 mg/kg-day - (mg/kg-day) -1 NC

Mercury 8.44E-01 mg/kg 8.44£-01 mg/kg M 2.958-07 mg/kg-day - (mg/kg-day) -1 NC

Nickel 2.82£+01 mg/kg 2.82E+01 mg/kg M 9.86£-06 mg/kg-day - (mg/kg-day) -2 NC

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 1.01E-06 mg/kg-clay - (mg/kg-day) -1 NC

Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 7.27E-05 mg/kg·€lay - (mg/kg-clay) ·1 NE

(Total) 3.70E-06

Dermal Arsenic 7.06E+00 . mg/kg 7.06E+00 mg/kg M 4.89E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1 7.33E-07

Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 7.76E-06 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 7.90E-01 mg/kg 7.90£-01 mg/kg M 1.82508 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 1.52E+00 mg/kg 1.52E+00 mg/kg M 3.51E-09 mg/kg-day - (mg/kg-day) -' NC

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 5.95E-06 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 2.OSE-·06 mg/kg-day (mg/kg-day) ·' NC

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 1.08E-06 mg/kg-day - (mg/kg-day) ·1 NC

Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 8.88E-04 mg/kg-day - (mg/kg-day) -1 NC

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 5.22E-06 mg/kg-day - (mg/kg-{lay) -' NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 1.03504 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 8.44E-01 mg/kg 8.44E-01 mg/kg M 1.95508 mg/kg-day (mg/kg-day) -1 NC

Nickel . 2.822+01 mg/kg 2.82E+01 mg/kg M 6.51E.07 mg/kg-day - (mg/kg-day) -1 NC

Selenium 2.88E+·00 mg/kg 2.88E+00 mg/kg M 6.65E-08 mg/kg-day - (mg/kg-day) ·' NC

Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 4.8OE-06 mg/kg-day - (mg/kg-day) -1 NE

(Total) 7.332-07

CRA 19867 (5)



TABLE B.2.8.RME Page 2 of 2

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SOIL
REASONABLE MAXIMUM EXPOSURE

OFERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial /Commercial Worker
Receptor Age: Adult

Exposttre Chemical Medium Medium Route Route EPC fntake Intake Cancer Stope Cancer Slope Cancer
Route Of Potential EPC EPC EPC EPC Selected (Cance,) (Cance,> Factor Factor limits Risk

Concent Value Units Value Unie for Hazard Units

Calculation m

Inhalation Arsenic 7.06E+00 mg/kg 7.06£+00 mg/kg M 1.ZOE-10 mg/kg-day 1.50E+01 (mg/kg-day) 4 1.81E-09

Barium 3.36E+02 mg/kg 3.36£+02 mg/kg M 5.74E-09 mg/kg-day - «ng/kg-day) -' NC

Beryllium 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.35E-11 mg/kg-day 8.4OE+00 (mg/kg-day) -1 1.13E-10
Cadmium 1.5212+00 mg/kg 1.52E+00 mg/kg M 2.60E-11 mg/kg-day 6.30E+00 (mg/kg-day) -t 1.64E-10
Chromium Total 2.58E+02 mg/kg 2.58E+·02 mg/kg M 4.40E-09 mg/kg-day - (mg/kg-day) -1 NC
Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 1.52£-·09 mg/kg-day 9.80E+00 (mg/kg-day) -, 1.49£-08

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 7.98E-10 mg/kg-day - (mg/kg-day) -1 NC
Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 6.57E-07 mg/kg-{lay - (mg/kg-day) -1 NC
Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 3.86E-09 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 7.66£-08 mg/kg-day - (mg/kg-day) -' NC

Mercury

4.81E-10 mS/ks-day - (ms/kg-day) -1 NC

8.44E-01 mg/kg 8.44E-01 mg/kg M 1.44E-11 mg/kg-day - (mg/kg-day) ·1 NC
Nickel 2.82£+01 mg/kg 2.82£+01 mg/kg · M
Selenium 2.88E+00 mg/kg 2.88£+00 mg/kg M 4.92E-11 mg/kg-day (mg/kg-day) -1 NC
Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 3.55E-09 mg/kg-day - (mg/kg-day) -1 NE

crotal) 1.69£-08

Total Risk Across All Exposure Routes/Pathways  4,SE-06
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation.

CRA 1986@



CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SLAG
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

TABLE B.2.9.CT Page 1 of 2

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil
Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expos.. Chemical Medium Midium Route Route EPC Intake  Intake Cance, Stope Cance, Store Con©tr

Rout, of Potrntial EPC EPC EPC EPC Selected (Cance,) ((Dancer) Factor Factor Units RUE

Concfrn Valuf liMits Value Units for Hazard Units

Cairviation (i)

-Ingestion Aluminum 1.ME+04 mg/kg 1.81 £404 mg/kg M 1.99E-03 mg/kg-day - (mg/kg-Aay) 7 NC
Arsenic 6.38E+00 mg/kg 6.38E+00 mg/kg M 7.03E-07 mg/kg-day 1.SOE+00 (mg/kg-{lay) ' 1.05 E-06
Barium 1292+02 mg/kg 1.29E+02 mg/kg M 142E-05 mg/kg-day - (mg/kg-day) '. NC

Beryllium 6.07E-01 mg/kg 6.07E-01 mg/kg M 6.69E·08 mg/kg·day - (mg/kg-day) ' NC
Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 3.75£-07 mg/kg-day (mg/kg-clay) ·1 NC

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 2.53E-04 mg/kg-day - (mg/kg-(lay) ·1 NC

Chromium VI (Hexavalent) 3.15E+01 mg/kg 3.15E+01 mg/kg· M 3.47£-06 mg/kg-day - (mg/4-day) -1 NC
Cobalt 1.29E+01 mg/kg 1.29E+01 mg/kg M 1.42E-06 mg/kg-day - (mg/kg-clay) -' NC

Copper 1.76E+02 mg/kg 1.76E+02 mg/kg M 194E-05 mg/kg-day - (mg/kg-day) -1 NC

Iron 1.ME+04 mg/kg 1.64£+04 Ing/kg M 1.81 E-03 mg/kg-day - (mg/kg·<jay) -1 NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 6.25E-06 mg/kg·day - (mg/kg-day) 1 NC

Mangatiese 3.452+03 mg/kg 3.45E+03 mg/kg M 3.80E-04 mg/kg-day (mg/kg-day) -1 NC

Mercury 7.90£42 mg/kg 7.90E-02 mg/kg M 8.71 E-09 mg/kg-day (mg/kg-day) ' NC

Nickel 4.30E+02 mg/kg 4.30E+02 mg/kg M 4.73E-05 mg/kg-(lay - (nig/kg-day) -1 NC

Selenium 5.80E+00 mg/kg 5.80E+00 mg/kg M 6.39E-07 mg/kg-day - (mg/kg-day) 1 NC

Thallium 5.RE+00 mg/kg 5.71 E+00 mg/kg M 6.29E-07 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 7.24E-06 mg/kg-day - (mg/kg-day) -1 NC

Zinc 1.29E+02 mg/kg 1.29E+02 mg/kg M 1.42E-05 mg/kg-day - (mg/kg-day) -1 NC

(Total) 1.05E-06

Dermal Aluminum 1.ME+04 mg/kg 1.81 E+04 mg/kg M 1.32E-05 mg/kg-day (mg/kg-day) .-1 NC

A rsenic 6.38E+00 mg/kg 6.38E+00 mg/kg M 1.39508 mg/kg€lay 1.50E+00 (mg/kg-day) -1 2.09 E-08

Barium 1.29E+02 mg/kg 1.29£+02 mg/kg M 9.37E-08 mg/kg-day (mg/kg-day) -' NC

Beryllium 6.07E-01 mg/kg 6.07E-01 mg/kg M 4.41 E-10 mg/kg-day (mg/kg-day) 1 NC

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 2.47E-10 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 2.30E+03 mg/kg 2.302+03 mg/kg M 1.67506 mg/kg-day - (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 3.15E+01 Ing/kg 3.152+01 mg/kg M 2.29E-08 mg/ks-day - (mg/kg-day) -1 NC

Cobalt 1.29E+01 mg/kg 1.29E+·01 mg/kg M 9.40E-09 mg/kg-day - (mg/kg€lay) 1 NC

Copper 1.76E+02 mg/kg 1.76E-+02 mg/kg M 1.28E-07 mg/kg-day - (mg/kg-day) -' NC

Iron 1.64 E+04 mg/kg 1.ME+04 mg/kg M 1.19E-05 mg/kg-day - (mg/kg-day) 1 NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 4.13E-08 mg/kg-day - (mg/kg-day) -1 NC

Manganese 3.45E+03 mg/kg 3.45E+03 mg/kg M 2.51 E-06 mg/kg-day - (mg/4-day) -1 NC

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 5.75E-11 mg/kg-day - (mg/4-day) 4 NC

Nickel 4.30E+02 mg/kg 4.308+·02 mg/kg M 3.12£47 mg/kg-day (mg/kg-day) -1 NC

Selenium 5.80E+00 mg/kg 5.80E+00 mg/kg M 4.22E-09 mg/kg-day - (mg/kg-day) -' NC

Thallium 5.71[+00 mg/kg 5.71 E+00 mg/kg M 4.15E-09 mg/kg-day - (mg/kg-day) -' NC

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 4.78E-08 mg/kg-day - (mg/kg-day) '-1 NC
Zinc 1.292+02 mg/kg 1.29E+02 mg/kg · M 9.35E-08 mg/kg-day - (mg/kg-day) -1 hic

(Total) 2.09E-08

-

CRA 19867 (5)



TABLE B.2.9.Cr Page 2 of 2

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SLAG

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EK fntake Intake Cancer Slope Cancer Slope Cancer
Route of Potentiat EPC EPC EPC El'C Setected (Cancer) (Cance,) Facto. Factor Units Rak

Conum Value Units Value Units foi Hazard Units

Calculation (1)

Inhalation Aluminum 1.81 E+04 mg/kg 1.812+04 mg/kg M 9.73E-08 mg/kg-day - (mg/kg-day) ·' NC
Arsenic 6.38E+00 mg/kg 6.38E+00 mg/kg 1 M 3.43E-11 mg/kg-day 1.50E+01 (mg/kg-day) -1 5.15E-10

Barium 1.29E+02 mg/kg 1.29£+02 mg/kg M 6.93E-10 mg/kg-day - (mg/kg-day) ·' NC

Beryllium 6.07E-01 mg/kg 6.07£-01 mg/kg M 3.27E-12 mg/kg-day 8.403+00 (mg/kg-day) -1 2.74E-11

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 1.83E-11 mg/kg-day 6.30E+00 (mg/kg-€lay) -' 1.15E-10

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 1.24E-08 mg/kg·day - (mg/kg-day) -' NC

Chromium VI (Hexavalent) 3.15E+01 mg/kg 3.15E+01 mg/kg M 1.698-10 mg/kg-day 4.20E-+01 (mg/kg-{lay) ·' 7.12E-09

Cobalt 1.29E+01 mg/kg 1.29E+01 mg/kg M 6.96E-11 mg/kg-day 9.80E+00 (mg/kg-day) 1 6.82E-10

Copper 1.762+02 mg/kg 1.76E+02 mg/kg M 9.47E-10 mg/kg-day - (mg/kg-day) 4 NC

Iron 1.64E+04 mg/kg 1.64E+·04 mg/kg M 8.82E-08 mg/kg-day (mg/kg-day) -1 NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 3.05E-10 mg/kg-day (mg/kg-day) -1 NC

Manganese 3.45E+03 ing/kg 3.45E+03 mg/kg M 1.86508 mg/kg-day - (mg/kg-day) -1 NC

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 4.25E-13 mg/kg-day - (mg/kg-day) 1 NC

Nickel 4.JOE+02 mg/kg 4.30E+02 mg/kg M 2.31£49 mg/kg-day (mg/kg-day) 1 NC

Selenium 5.80E+00 mg/kg 5.80E+00 mg/kg M 3.12 E-11 mg/kg-day - (mg/kg-day) -1 NC

Thallium 5.71 E+00 mg/kg 5.71 E+·00 mg/kg M 3.07E-11 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 3.53£-10 mg/kg-day (mg/kg-day) -1 NC

Zi,C 1.29E+02 mg/kg 1.29E+·02 mg/kg M 6.92E-10 mg/kg-day - (mg/kg-day) *' NE

(Total) 8.46£49

Total Risk Across All Exposure Routes/Pathways | 1.le-06
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation.

(IRA 198



TABLE B.2.9.RME Page 1 of 2

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAL/COMMERCIAL WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNTT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure. Chemical Medium Medium Rout. Ro'& EPC Intake Intake Cancer Stope Cancer Slope Cal©fir
Routr of Potentiat EPC EPC EPC EPC Selected (Cancer) (Concer) Factor Fac·tor Units Ris:

Concern ValUf Ulits Value Ulits for Hazard Units

Calculation (1)

Ingestion Aluminum · 3.45E+04 mg/kg 3.45E+04 mg/kg  --M 1.2i €.02 mg/kg-€lay - (mg/kg-day) -' · NC

Arsenic · 1,082+01 mg/kg 1.08E+01 mg/kg M 3.77E-06 mg/kg-day 1.50E+00 (mg/kg-day) -1 5.66506
Barium 1.72E+02 mg/kg 172E+02 mg/kg M 6.00E-05 mg/kg<lay - (mg/kg-day) -' NC

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 2.83E-07 mg/kg-day - (mg/kg-day) -1 NC
Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 2.58E-06 mg/kg-day - (mg/kg-day) -'· NC

Chromium Total 3.02£+03 mg/kg 3.02E+03 mg/kg M 1.OSE-03 mg/kg-day - (mg/kg-day) -1 NC

Chromium Vt (Hexavalent) 1.07£+02 mg/kg . 1.07E+02 mg/kg M 3.73E-05 mg/kg-day - (mg/kg-day) -1 NO
Cobalt 1.90E+01 mg/kg 1.901+01 mg/kg M 6.ME-06 mg/kg-day - (mg/kg-day) ·1 NC

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 3.41 E-04 mg/kg-day - (mg/kg-day) -1 NC

Iron 2.54E+04 Ing/kg 2.54E+04 mg/kg M 8.87E-03 mg/kg-day (mg/kg-day) -' NC

Lead 1.33£+02 mg/kg 1.33 E+02 mg/kg M 4.66E-05 .mg/kg-day (mg/kg-day) *1 NC

Mar,ganese 1.858+04 mg/kg 1.85E+04 mg/kg M 6.45£-03 mg/kg-day (mg/kg-day) -1 NC'

Mercury 9.32E-02 mg/kg 9.32E-02 mg/kg , M 3.26[-08 mg/kg-day - (mg/kg-day) -' NC

Nickel 1.10E+03 mg/kg 1.10E+03 mg/kg M 3.83E-04 mg/kg-day - (mg/kg-day) '' NC

Selenium 8.39E+·00 mg/kg 8.39E+00 mg/kg M 2.93£-06 mg/kg-day - (mg/kg-day) ·' NC

Thallium 8.76E+00 mg/kg 8.765*00 + mg/kg M 3.06E-06 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 8.16E+01 mg/kg 8.16E+01 mg/kg M 2.85E-05 mg/kg-day - (mg/kg-day) *' NC

Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M ' 7.51 E-05 mg/kg-day - (mg/kg-day) -1 NS:

(Total) 5.66606

Dermal Aluminum 3.45E+04 mg/kg 3.45E+04 Ing/kg M 7.95E-04 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 1.08E+01 mg/kg 1.08£+01 mg/kg M 7.47E-07 mg/kg-day 1.50E+00 (mg/kg-day) -1 1.12506

Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 3.96E-06 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 1.87E-08 mg/kg-day + - (mg/kg-day) -1 NC

Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 1.70E-08 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 3.02E+03 mg/kg 3.02E+03 mg/kg M 6.96E-05 mg/kg-day - (mg/kg-day) *' NC

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07E+02 mg/kg M 2.46E-06 mg/kg-day (mg/kg-da])) -1 NC

Cobalt 1.905+01 mg/kg 1.90£+01 mg/kg M 4.38E-07 mg/kg-day (mg/kg-day) -1 NC

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 2.25E-05 mg/kg-day - (mg/kg-{lay) *' NC

[ron 2.54E+04 mg/kg 2.54E+04 mg/kg M 5.85E-04 mg/kg-day - (mg/kg-day) -1 NC

Lead 1.33E+02 . mg/kg 1.33E+02 mg/kg M 3.07E-06 mg/kg-day (mg/kg-day) -1 NC

Matiganese 1.85E+04 mg/kg 1.85E+04 mg/kg M 4.26£-04 mg/kg-day - (mg/kg-day) 1 NC

Mercury 9.32E-02 mg/kg 9.326-02 mg/kg M 2.15E-09 mg/kg-day - (ms/kg-day) -' NC

Nickel 1.10E+03 mg/kg 1.10E+03 mg/kg M 2.53E-05 mg/kg-day (mg/kg-day) -1 NC

Selenium 8.39E+00 mg/kg 8.398+00 mg/kg M 1.93£-07 mg/kg-day - (mg/kg-day) -' NC

Thallium 8.76£+00 mg/kg 8.76E+00 mg/kg M 2.WE-07 mg/kg-day - (mg/kg-day) ' NC

Vanadium 8.16£+01 mg/kg 8.16E+01 mg/kg M 188E-06 mg/kg-day - (mg/kg-day) 1 NC

Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M 4.96E-06 mg/kg-day - (mg/kg-day) *1 NC

(Total) 1.12£-06

CRA 19867 (5)



TABLE B.2.9.RME Page 2 of 2

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Surface Soit

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Chimical Medium Medium Routi Rouee EPC Intake Intake Cance. Slope Cance, Slope Cance,
Route of Potential EPC EPC EPC EPC Selected (Cance,) (Cance.) Factor Factor Units Risk

Concern Valu. Units Valu, Units for Hazard liMitS

Calculation (1)

1nhalation Aluminum 3.45E+04 mg/kg 3.45E+04 mg/·kg M 5.88E-07 mg/kg-day - (mg/kgday) ·' NC
Arsenic 1.08E+01 mg/kg 1.08 E+01 mg/kg M 1.84E-10 mg/kg-dlay 1.50E+01 (mg/kg-day) -' 2.76E-09
Barium 1 72 E+02 mg/kg 1.728+02 mg/kg M 2.93E-09 mg/kg-day (mg/kg-day) -' NC

Beryllium 8.09E-01 mg/kg 8.09£-01 mg/kg M 1.38Edt mg/kg-day 8.40E+00 (mg/kg-clay) ·1 1.16E-10
Cadmium 7.37E+00 mg/kg 7.372+00 ing/kg M 1.26E-10 mg/kg-day 6.30E+00 (mg/kg-<lay) ·' 7.92510
Chromium Total 3.02E+03 mg/kg 3.022+03 mg/kg M 5.15E-08 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07E+02 mg/kg M 1.82E-09 mg/kg-day 4.20E+01 (mg/4-day) -1 7.65E-·08

Cobalt 1.90E+01 ing/kg 1.90E+01 mg/kg M 3.24E-10 mg/kg-day 9.80E+00 (mg/kg-day) ·' 3.18509

Copper 9.75E+02 mg/kg 9.75 E+02 mg/kg M 1.66E-08 mg/kg-day - (mg/kg-day) -1 NC
Iron 2.54E+04 mg/kg 2.54E+04 mg/kg M 4.33E-07 mg/kg-day (mg/k*day) -1 NC
Lead 1.33E+02 mg/kg 1.33£+02 mg/kg M 2.27E-09 mg/kg-day - (mg/kg-(lay) -1 NC

Manganese 1.85E+04 mg/kg 1.85E+04 Ing/kg M 3.15E-07 mg/kg·day (mg/kg-day) -1 NC

Mercury

ing/ks.day - (mg/kg-day) -'

9.32E-02 mg/kg 9.32142 mg/kg M 1.59£-12 mg/kg-day - (mg/kg-day) ·' NC
Nickel 1.10E+03 mg/kg 1.10E+03 mg/kg M 1.87508 NC
Selenium 8.39E+00 mg/kg 8.39£+00 Ing/kg M 1.43E-10 mg/kg-day - (mg/kg-day) 4 NC
Thallium 8.76£+00 mg/kg 8.76£+00 mg/kg M 1.49E-10 mg/kg·day (mg/kg-day) '1 NC
Vanadium 8.16E+01 mg/kg 8.16E+01 mg/kg M 1.39509 mg/kg-clay (mg/kg-day) ·' NC
Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M 3.67E-09. mg/kg-day (mg/kg-day) -1 DE;

(Total) 8.34E-08
-

Total Risk Across All Exposure Routes/Pathways  6.9E-06
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CIA 1986



Page 1 of 2
TABLE B.2.10.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/UTILKY WORKER EXPOSURE TO SOIL AND SLAG

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker

Receptor Age: Adult

Exposum Chimical Midium Midium Route Route EPC Intake Intak, Cancer Slope Cancer Slope Cancer

Routi of Potinhal EPC EPC EPC EK Selected (Cancer (Cance,) Factor Factor Units Risk

Conc,m Value Units Value liMits for Hazard Units

Calculation (1)

Ingestion Aluminum 1.80E+04 mg/kg 1.80E+04 mekg M 3.32 E-05 mg/kg-day (mg/kg-day) *'
Arsenic 6.94E·+00 Ing/kg 6.94E+00 mg/kg M 1.288-08 mg/kg-day 1.50E+00 (mg/kg-day) -'
Barium ' 1.4SE+02 mg/kg 1.45E+02 mg/kg M 2.67E-07 mg/kg-day - (mg/kg-day) -'

Beryllium 7.66E-01 ing/kg 7.66E-01 mg/kg M 1.41 E-09 mg/kg-day - (mg/kg-day) ·'
Cadmium 2.411+00 mg/kg 2.41 E+00 mg/kg M 4.45E-09 mg/kg-day - (mg/kg-day) '

Chromium Total 1.24£+03 Ing/kg 1.24E+03 mg/kg M 2.28E-06 mg/kg-day - (mg/kg-day) 1

Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70EE+01 mg/kg M 3.14E-08 mg/kg-day - (mg/kg-day) -'
Cobalt 1.78E+01 mg/kg 1.78E+01 mg/kg M 3.28E-08 mg/kg-day - (mg/kg-€lay) -'

Copper 1.16E+02 mg/kg 1.16E+02 mg/kg M 2.14£-07 mg/kg-day (mg/kg-day) -1
I ron 2.29E+04 mg/kg 2.29E+·04 mg/kg M 4.23£-05 mg/kg-€lay - (mg/kg-day) 1

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 1.05507 mg/kg-day - (mg/kg-day) -1

Maliganese 1.432+03 mg/kg 1.4.E+03 mg/kg M ' 2.63£-06 mg/kg-day . (mg/kg-day) *'

Mercury 3.6OE-01 mg/kg 3.602-01 mg/kg M 6.64E-10 mg/kg-day - (mg/kg-day) -1
Nickel 1.742+02 mg/kg 1.74E+02 mg/kg M 3.21 E-07 mg/kg-day - (mg/kg-day) 1
Selenium 4.30E+00 mg/kg 4.30E+00 mg/kg M 7.93E-09 mg/kg-day - (mg/kgday) -'

Thallium 3.75E+00 mg/kg 3.75E+00 mg/kg M 6.92£-09 mg/kg-day - (mg/kg-day) -1
Vanadium 5.07E+01 mg/kg 5.07E+01 mg/kg M 9.35E-08 mg/kg-day (mg/kg-day) -1

Zinc. 1.70E+02 mg/kg 1.70E+02 mg/kg M 3.13507 mg/kg-day . - (mg/kg-day) '

(Total) . 1.92E-08
Dennal Aluminum 1.80E+04 mg/kg 1.80E+04 mg/kg M 3.32E-07 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 6.94 E+00 mg/kg 6.94E+00 mg/kg M 3.84£-10 mg/kg-day 1.50E+00 (mg/kg-day) -1 5.76E-10

Barium 1.45£+·02 Ing/kg 1.45E+02 mg/kg M 2.67E-09 mg/kg-day, (mg/kg-day) -1 NC

Beryllium 7.66E-01 mg/kg 7.66E-01 mg/kg M 1.411-11 mg/kg-day - (mg/kg-day) *1 NC

Cadmium 2.41 E+00 mg/kg 2.41 E+00 mg/kg M 4.452-12 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 1.24E+03 mg/kg 1.24E+03 mg/kg M 2.28E-08 mg/kg-day (mg/kg-day) -1 NC

' Chromium VI (Hexavalent) .1.70E+01 mg/kg 1.70E+01 mg/kg M 3.14E-10 mg/kg-day (mg/kg-day) -1 NC

' Cobalt · 1.78ED•01, mg/kg 1.78E+01 Ing/kg M 3.28£-10 mg/kg-day m (mg/kg-day) -1 NC

Copper 1.16E+02 mg/kg 1.16E+02 mg/kg M 2.14E-09 mg/kg-day . (mg/kg-day) -1 NC

Iron 2.29E+04 mg/kg 2.29E+04 mg/kg M 4.23E-07 · mg/kg-day - (mg/kg-day) -1 NC

Lead 5.67£+01 mg/kg 5.67£+01 mg/kg M 1.05£-09 mg/kg-day (mg/kg-day) -1 NC

Manganese 1.43E+03 mg/kg 1.43E+03 mg/kg M 2.63E-08 mg/kg-day - (mg/kg-day) -' NC

Mercury 3.60E-01 mg/kg 3.6OE-01 mg/kg M 6.64E-12 mg/kg-day - (mg/kg-day) -1 NC

Nickel 1.74£+02 mg/kg 1.74E+02 mg/kg M 3.21 E-09 mg/kg-day - (mg/kg-day) -1 NC

Selenium 4.30E+00 mg/kg 4.30£+00 mg/kg M 7.93E-11 mg/kg-day (mg/kg-day) 4 NC

Thallium 3.75E+00 mg/kg 3.752+00 mg/kg M 6.92E-11 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 5.07E+01 mg/kg 5.07E+01 mg/kg M 9.35E-10 mg/kg-day (mg/kg-day) '' NC

Zinc 1.70E+02 mg/kg 1.70£+02 mg/kg M, . 3.132-09 mg/kg-day (mg/kg-day) -1 INC

(Total)
5.76E-10

..
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TABLE B.2.10.CT

CALCULATION OFCANCER RISKS FOR FUTURE CONSTRUCTION, UTILIT, WORKER EXPOSURETO SOIL AND SLAG
CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NLAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal. and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposur/ Chemical Medium Medium Rout, Route EPC ;ntake /.take Cance/Slope Cancer Stove Cancer
Route of Potential EPC EPC EPC EK Selected (Cancel) (Cancer) Factor Factor Units Risk

Concin, Value Units value Units for Hazard Units

Calculation m

1nhalation Aluminum 1.8OE+·04 mg/kg 1.80E+04 mg/kg M 1.42E-08 mg/kg-day
Arsenic 6942+00 mg/kg 6.94£+00 mg/kg M 5.46E-12 mg/kg-day 1.50E+01
Barium 1.45E+02 mg/kg 1.45E+·02 mg/kg M 1.14E-10 mg/kg-day -
Beryllium 7.66E-01 nig/kg 7.66E-01 mg/kg M 6.031-13 mg/kg-day 8.4OE+00

Cadmium 2.41£+00 mg/kg 2.41 E+00 mg/kg M 1.90E-12 mg/kg-day 6.30E+00
Chromium Total 1.24E+03 mg/kg 1.24 E+03 mg/kg M 9.74£-10 mg/kg-day
Chromium VI (Hexavalent) 1.70E+01 mg/kg 1.70£+01 mg/kg M 1.ME-11 mg/kg-day 4.20E+01

Cobalt 1.78E+01 mg/kg 1.78 E+01 mg/kE M 1.40E-11 mg/kg·day 9.80£+00

Copper 1.16E+02 mg/kg 1.16£+02 mg/kg M 9.llE-11 mg/kg-day
Iron 2.29E+04 mg/kg 2.29£+04 mg/kg M 1.80E-08 mg/kg-day
Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 4.46E-11 mg/kg-day
Manganese 1.43E+03 mg/kg 1.43E+03 mg/kg M 1.12E-09 mg/kg-day
Mercury 3.60E-01 mg/kg 3.6OE-01 mg/kg M 2.83E-13 mg/kg-day
Nickel 1.74E+02 mg/kg 1.74E+02 mg/kg M 1.37£-10 mg/kg-day
Selenium 4.305+00 mg/kg 4.30E+00 mg/kg M 3.382-12 mg/kg-day
Thallium 3.75E+00 ing/kg 3.75E+00 mg/kg M 2.95£-12 mg/kg-day
Vanadium 5.072+01 mg/kg 5.07E+01 mg/kg M 3.99E-11 mg/kg-day
Zil. 1.RE+02 mg/kg 1.70E+02 mg/kg M 1.33E-10 mg/kg-day

(mg/kg-day) ·1 NC

(mg/kg-day) ·1 8.19E-11

(mg/kg-day) -1 NC

(mg/kg-day) ·1 5.06E-12

(mg/kg-day) -1 1.19E-11

(mg/kg-day) -' NC

(mg/kg-day) -' 5.62E-10

(mg/kg-day) ·' 1.37E-10

(mg/kg-day) ·' NC

(mg/kg-day) ·1 NC |

(mg/kg-day) -1 NC

(Ing/kg-day) -1 NC

(mg/kg-day) -1 NC

(mg/kg-day) -1 NC

(mg/kg-day) -1 NC

(mg/kg-day) ·' NC

(mg/kg-day) -1 NC

(mg/kg·day) -1 h!£

(Total) 7.98E-10

Total Risk Across All Exposure Routes/Pathways 2.l E-08

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (MD EPC selected for risk calculation.

CRA 1986
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TABLE B.2.10.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCIION/ UTILITY WORKER EXPOSURETO SOIL AND SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and [nhalation

Receptor Population: Construction/Utility Worker
Receptor Age:'Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancerstope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value liMits Value Units fo, Hataid Units

Calculation m

Ingestion Aluminum 2.89E+04 mg/kg 2.89E+A mg/kg M -'- -1:oiEB4 mg/kg-day _ (m>lig-day) -1
Arsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M 3.57E-08 mg/kg-day 1.50E+00 (mg/kg-day) -'
Barium 1.70E+02 mg/kg 1.70£+02 mg/kg M 6.28E-07 mg/kg-day - (mg/kg-day) -1
Beryllium 9.71 E-01 mg/kg 9.71 E-01 mg/kg M 3.59E-09 · mg/kg-clay - (mg/kg-day)· ·1
Cadmium 1.34£+01 mg/kg 1.34E+01 mg/kg M 4.94 E-08 mg/kg-day - (mg/kg-day) ·'
Chromium Total 1.59E+03 mg/kg 1.59E+03 mg/kg M 5.87E-06 mg/kg-day - (mg/kg-day) -1
Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 2.15E-07 mg/kg-day - (mg/kg-day) -1
Cobalt 5.70E+01 mg/kg 5.702+01 mg/kg M 2.1 OE-07 mg/kg-day - (mg/kg-day) -1
Copper 5.37E+02 mg/kg 5.37E+02 0 mg/kg M 1.98E-06 mg/kg-day · - (mg/kg-day) ·1
Iron 2.83E+04 mg/kg 2.83E+04 mg/kg M 1.OSE-04 mg/kg-day - (mg/kg-day) 1
Lead 8.16E+01 mg/kg 8.16E+01 mg/kg M 3.01 E-07 mg/kg-day - (mg/kg-day) -1
Manganese 1.81 E+03 nig/kg 1.81E+03 mg/kg . M 6.69E-06 mg/kg-day - (mg/kg-day) -1
Mercury 3.56E+00 mg/kg 3.56E+00 mg/kg M 1.VE-08 mg/kg-day - (mg/kg-day) -1
Nickel 6.17E+02 mg/kg 6.17E+02 mg/kg M 2.28E-06 mg/kg-day (mg/kg-day) -1
Selenium 5.41 E+00 mg/kg 5.41 E+·00 mg/kg M 2.0OE-08 mg/kg-day - (mg/kg-day) -1
Thallium 5.40£+00 mg/kg 5.4OE+00 mg/kg M 1.99E-08 mg/kg-day . (mg/kg-day) ·1
Vanadium 5.843+01 mg/kg 5.84£+01 mg/kg M 216E-07 mg/kg-day - (mg/kg-day) -1
Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 7.68£-07 mg/kg-day - (mg/kg-day) 1

(Total) · .. 5.36E-08

Dermal Aluminum 2.89E+04 mg/kg 2.89E+04 mg/kg M 3.20E-06 mg/kg-day - (mg/kg-day) -' NC

A rsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M 3.21 E-09 mg/kg-day 1.50£+00 (mg/kg-day) -1 4.82E-09

Barium 1.70E+02 mg/kg 1.70E+02 mg/kg M 1.88508 mg/kg-day - (mg/kg-day) ' NC

Beryllium 9.71 E-01 mg/kg 9.71 E-01 mg/kg M 1.08E-10 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 1.34E+·01 mg/kg 1.34E·+01 mg/kg M 1.48E-10 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total . 1.596+03 mg/kg 1.59E+03 mg/kg M 1.76E-07 mg/kg-day . (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82£+01 mg/kg M 6.45E-09 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 5.70E+01 mg/kg 5.RE+01 mg/kg M 6.31 E-09 mg/kg-day - (mg/kg-day) -1 NC

Copper 5.37E+02 mg/kg 5.37E+02 mg/kg M 5.94E-08 mg/kg-day - (mg/kg-day) -' NC

Iron ' 2.83EE+04 mg/kg 2.83E+04 mg/kg M 3.14E-06 mg/kg-day (mg/kg-day) -1 NC

Lead 8.165+01 mg/kg 8.16E+01 mg/kg M 9.04£+09 mg/kg-day - (mg/kg-day) ·' NC

Manganese 1.81£+03 mg/kg 1.81 E+03 mg/kg M 2.01 E-07 mg/kg-day - (mg/kg-day) -' NC

Mercury 3.56E+00 mg/kg 3.56E+00 mg/kg M 3.94E-10 mg/kg-day - (mg/kg-day) -' NC

Nickel 6.17E+02 mg/kg 6.17E+02 mg/kg M 6.83E-08 mg/kg-day - (mg/kg-day) 4 NC

Selenium 5.41 E+00 mg/kg 5.41£+00 mg/kg M 5.99E-10 mg/kg-day - (mg/kg-day) '' NC

Thallium 5.40E+00 mg/kg 5.40E+00 mg/kg M 5.98E-10 mg/kg-day . , (mg/kg-day) 1 NC

Vanadium 5.84E+01 mg/kg 5.84E+01 mg/kg M 6.47E-09 mg/kg-day - (mg/kg-day) 1 NC

Zi,C 2.OSE+02 mg/kg 2.08E+02 mg/kg M 2.30E-08 mg/kg-day - (mg/kg-day) 1 NE

(Total) 4.82E-09

CRA 19867 (5)
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TABLE B.2.10.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCnON/ UTILITY WORKER EXPOSURE TO SOIL AND SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil and Slag

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and tnhalation

Receptor Population: Construction/Utility Worker

Receptor Age: Adult

Exposur, Chemical M.dium Mfdium Rout, Route EPC Intake Intake Cancer Stope Cancer Stope Canm

Route of Potentiat EPC EPC EPC El'C Selected (Cancer) (Cancer) Factor Factor Units Rek

Concrm Volul Units Valuf lIMItS for H.ard Units

calculation m

11,1.latioi Aluminum 2.89E+04 mg/kg 2.89E+04 mg/kg M 4.55E-08 mg/kg-day - (mg/kg-day) -' NC

Arsenic 9.68E+00 mg/kg 9.68E+00 mg/kg M 1.52 E-11 mg/kg-day 1.50E+01 (mg/kg-day) 4 2.28E-10

Barium 1.70E+02 mg/kg 1.70E+02 mg/kg M 2.68£-10 mg/kg-day (mg/kg-<lay) ·t NC

Beryllium 9.71 E-01 mg/kg 9.71 E-01 mg/kg M 1.53£-12 mg/kg-day 8.40E+00 (mg/kg-day) 1 1.28E-11

Cadmium 1.34 E+01 mg/kg 1.ME+01 mg/kg M 2.11£-11 mg/kg-clay 6.30E+00 (mg/kg-day) -' 1.33E-10

Chromium Total 1.59E+03 mg/kg 1.59E+03 mg/kg M 2.50E-09 mg/kg-day - (ms/kg-day) .1 NC

Chromium VI (Hexavalent) 5.82E+01 mg/kg 5.82E+01 mg/kg M 9.16E·11 mg/kg-day 4.20E+01 (mg/kg-day) -1 3.85E-·09

Cobalt 5.70E+01 mg/kg 5.70E+01 mg/kg M 8.97E-11 mg/kg-day 9.80£+00 (mg/kg-day) ' 8.79E-10

Copper 5.37E+02 mg/kg 5.37E+02 mg/kg M 8.45£-10 mg/kg-day - (mg/kg-day) 1 NC

Iron 2.838+04 mg/kg 2.83E+04 mg/kg M 4.46E-08 mg/kg-day (mg/kg-day) *1 NC

Lead 8.16£+01 mg/kg 8.16E+01 mg/kg M 1.28E-10 mg/kg·day - (mg/kg-day) -1 NC

Manganese 1.81 E+03 mg/kg 1.813+03 mg/kg M 2.85E-09 mg/kg-day - (mg/kg-day) -' NC

Izzry
3.56E+00 mg/kg 3.56£+00 mg/kg M 5.60E-12 mg/kg-day - (mg/kg-day) -' NCI
6.17E+02 mg/kg 6.17 E+02 mg/kg M 9.71 E-10 mg/kg-day - (mg/kg-day) 1 NC

Selenium 5.41 E+00 mg/kg 5.41 E+00 mg/kg M 8.5013-12 mg/kg-day - (mg/kg-day) -' NC

Thallium 5.40E·+00 mg/kg 5.40E+·00 mg/kg M 8.49E-12 mg/kg-day - (mg/kg-day) 1 NC

Vanadium . 5.84E+01 mg/kg 5.84E+01 mg/kg M 9.192-11 mg/kg-day - (mg/kg-day) -' NC

Zinc 2.08E+02 ing/kg 2.08E+02 mg/kg M 3.28E-10 mg/kg-day - (mg/kg-day) 1 Ng

(Total) 5.10E-09

Total Risk Across All Exposure Routes/Pathways 6.3E-08 '

Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.11.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SOIL
CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cance, Slope Cancer Stope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value U,lits Value Units for Hazard U,lits

Calculation (1)

Ingestion Arsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 1.14E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 1.70E-08
Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 2.73E-07 mg/kg-{lay - (mg/kg-day) -1 NC

Beryllium 6.90E-01 mg/kg 6.90E-01 mg/kg M 1.27E-09 mg/kg-day ' - (mg/kg-day) 4 NC
Cadmium 1.22£+00 mg/kg 1.22£+00 mg/kg M 2.25E-09 mg/kg-day - (mg/kg-day) -3 NC
Chromium Total 1.65E+02 mg/kg 1.65E+02 mg/kg M 3.05E-07 mg/kg-day - (mg/kg-day) -' NC
Cobalt 1.79E+01 mg/kg 1.79E+01 mg/kg M 3.3OE-08 mg/kg-€lay - (mg/kg-day) -1 NC

Copper 3.34£+01 mg/kg 3.34E+01 mg/kg M 6.16508 mg/kg-day - (mg/kg-day) -1 NC
Iron 2.42E+04 mg/kg 2.42E+04 mg/kg M 4.47E-05 mg/kg-day - (mg/kg-{lay) ·1 NC
Lead 5.41£+01 mg/kg 5.41E+01 mg/kg M 9.98E-08 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 1.94E-06 mg/kg-day - (mg/kg-day) -1 NC

Mercury 4.40E-01 mg/kg 4.4OE-01 mg/kg M 8.12E-10 mg/kg-clay - (mg/kg-day) -1 NC

Nickel 2.62E+01 mg/kg 2.62E+01 mg/kg M 4.83E-08 mg/kg-day (mg/kg-day) ·1 NC

Seleniurn 2.35E+00 mg/kg 2.35E+00 mg/kg M 4.34E-09 · mg/kg-day - (mg/kg-day) ·1 NC

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 3.02E-07 mg/kg-day - (mg/kg-day) -1 ZE

(Tota]) 1.70E-08

Dermal Arsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 3.41£-10 mg/kg-day 1.50E+00 (mg/kg-day) -1 5.llE-10

Barium 1.48E+02 mg/kg 1.48E+02 mg/kg .M 2.73E-09 mg/kg-day (mg/kg-day) -1 NC

Beryllium . 6.90E-01 mg/kg 6.90E-01 mg/kg M 1.27E-11 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 1.2ZE+00 mg/kg 1.nE+00 mg/kg M 2.25E-12 mg/kg-clay - (mg/kg-day) -1 NC

Chromium Total 1.65E+02 mg/kg 1.65E+02 mg/kg M 3.052-09 mg/kgday - (mg/kg-day) -' NC

Cobalt 1.79E+01 mg/kg 1.79E+01 mg/kg M 3.30E-10 mg/kg-day - (mg/kg-day) ·' NC

Copper · 3.34E+01 mg/kg· 3.34E+01 mg/kg M 6.16E-10 mg/kg-day - (mg/kg-day) ·1 NC
Iron 2.42E+04 mg/kg 2.42£+04 mg/kg M 4.47E-07 mg/kg-day - (mg/kg-day) -1 NC

Lead 5.415+01 mg/kg 5.41E+01 mg/kg M 9.98E-10 mg/kg-day - (mg/kg-day) -1 1 NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 1.94E-08 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 4.40E-01 mg/kg 4.40E-01 mg/kg M 8.12E-12 mg/kg-day - (mg/kgpday) -1 NC

Nickel 2.62E+01 mg/kg 2.62E+01 mg/kg M 4.83E-10 mg/kg-day - ·(mg/kg-day) -1 NC

Selenium . 2.35E+00 mg/kg 2.35E+00 mg/kg M 4.34E-11 mg/kg-day - (mg/kg-<lay) ·1 NC

Zinc 1.642+02 mg/kg 1.64E+·02 mg/kg M 3.023-09 mg/kg-day - (mg/kg-day) -1 NE

(Total) 5.llE-10

CRA 19867 (5)
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TABLE B.2.11.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SOIL
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Med{unt Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units for Hazard Un'ts

Calculation (1)

Inhalation Arsenic 6.16E+00 mg/kg 6.16E+00 mg/kg M 4.85E-12 mg/kg-day 1.502+01 (mg/kg-day) -1 7.27E-11

Barium 1.48E+02 mg/kg 1.48E+02 mg/kg M 1.16E-10 mg/kg-day - Ong/kg-day) 1 NC

Beryllium 6.90E-01 mg/kg 6.90E-01 mg/kg M 5.43E-13 mg/kg-day 8.40E+00 (mg/kg-day) -1 4.56E-12

Cadmium 1.22£+00 mg/kg 1.22£+00 mg/kg M 9.60E-13 mg/kg-day 6.30E+00 (mg/kg-day) -' 6.05E-12

Chromium Total 1.65E+02 mg/kg 1.65E+02 mg/kg M 1.30E-10 mg/kg-day - (mg/kg-day) ·1 NC

Cobalt 1.79£+01 mg/kg 1.79E+01 mg/kg M 1.41E-11 mg/kg-<jay 9.80E+00 (mg/kg-day) -1 1.38E-10

Copper 3.34E+01 mg/kg 3.34E+01 mg/kg M 2.62E-11 mg/kg-day - Ong/kg-day) ·1 NC

Iron 2.42£+04 mg/kg 2.42E+04 mg/kg M 1.90E-08 mg/kg-day (mg/kg-day) -1 NC

Lead 5.41E+01 mg/kg 5.41E+01 mg/kg M 4.26E-11 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.05E+03 mg/kg 1.05E+03 mg/kg M 8.26E-10 mg/kg-day . - (mg/kg-day) ·1 NC

Mercury 4.40E-01 mg/kg 4.403-01 mg/kg M 3.4615-13 mg/kg-day (mg/kg-day) -1 NC

Nickel 2.62E+01 mg/kg 2.62£+01 mg/kg M 2.06E-11 mg/kg-clay - (mg/kg-day) -1 NC

Selenium 2.35E+00 mg/kg 2.35E+00 mg/kg M 1.85E-12 mg/kg-day - (mg/kg-day) ·1 NC

Zinc 1.64E+02 mg/kg 1.64E+02 mg/kg M 1.29E-10 mg/kg-day - (mg/kg-day) -1 NC

gotal) I 2.21E-10

Total Risk Across All Exposure Routes/Pathways 1.8E-08

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19862
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TABLE B.2.11.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SOIL

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Mediurri: Soil
Exposure Point: Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Rouee EPC Intake Intake Cancer Slope Cancer Slope Cancer

Rowte of Potentiat EPC EPC EPC EPC Setected (Cancer) (Cancer) Factor Factor Units Risk

CanceR, Value Units Value Unifs for Hazard Units

Calculation (1)

Ingestion Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 2.61E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 3.91£-08

- Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 1.24 E-06 mg/kg-day - (mg/kg-day) -' NC

Beryllium 7.90E-01 mg/kg 7.90E-01 mg/kg M 2.92E-09 mg/kg-day - (mg/kg-day) 1 NC

Cadmium 1.52£+00 mg/kg 1.52£+00 mg/kg , M 5.626-09 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 2.58E+02 mg/kg ' 2.58E+02 mg/kg M 9.53E--07 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 3.28E-07 mg/kg-day (mg/kg-day) -1 NC

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 1.73E-07 mg/kg-day - (mg/kg-day) -1 NC

Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 1.42£-04 mg/kg-day - (mg/kg-day) ·1 NC

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 8.35E-07 mg/kg-day (mg/kg-day) 1 NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 1.66E-05 mg/kg-clay (mg/kg-day) 1 NC

Mercury 8.443-01 mg/kg 8.44E-01 mg/kg M 3.11509 mg/kg-day - (mg/kg-day) -' NC

Nickel 2.82E+01 mg/kg 2.82£+01 mg/kg M 1.04E-07 mg/kg-day (mg/kg-day) ·' NC

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 1.06£-08 mg/kg-day (mg/kg-day) 1 NC

Zinc 2.08E+02 mg/kg 2.08£+02 mg/kg M 7.67E-07 mg/kg-day - (mg/kg-day) -1 Nic

(Total) 3.91E-08

Dermal Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 2.35E-09 mg/kg-day 1.50E+·00 (mg/kg-day) -1 3.52E-09

Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 3.72E-08 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 7.90501 mg/kg 7.90£-01 mg/kg, . M 8.75E-11 mg/kg-day (mg/kg-day) ·1 NC

Cadmium 1.52E+00 mg/kg 1.52E+00 mg/kg M 1.68E-11 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 2.86£-08 mg/kg-day - (mg/kg-day) 4 NC

Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 9.84E-09 mg/kg-day - (mg/kg-day) -1 NC

Copper 4.68E+01 mg/kg - 4.68E+01 mg/kg M 5.18E-09 mg/kg-day - (mg/kg-day) -1 NC

Iron · 3.85E+04 mg/kg 3.85E+04 mg/kg M 4.26506 mg/kg-day - (mg/kg-day) -1 NC

Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 2.51508 mg/kg-day (mg/kg-day) -1 NC

Manganese 4.49E+03 Ing/kg 4.49E+03 '4/kg M 4.97E-07 mg/kg-day (mg/kg-day) -1 NC

Mercury 8.44£-01 mg/kg 8.44£-01 mg/kg M 9.34E-11 . mg/kg-day (mg/kg-day) -1 NC

Nickel 2.82E+01 mg/kg 2.822+01 mg/kg M 3.12509 mg/kg-day - (mg/kg-day) -' NC

Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 3.19E-10 mg/kg-day - (mg/kg-day) -1 NC

Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 2.30E-08 mg/kg-day r (mg/kg-day) -1 NE

(Total) 3.52E-09

CRA 19867 (5)
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TABLE B.2.11.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SOIL
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and Inhalation
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Mediunt Route Route EPC Intake Intake Cancer Stope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cance,> Factor Factor Units Risk

Coicem Value Units Value UnitE for Hazard Units

Calculation (1)

Inhalation Arsenic 7.06E+00 mg/kg 7.06E+00 mg/kg M 1.llE-11 mg/kg-day 1.50E+01 (mg/kg-day) -1 1.67E-10
Barium 3.36E+02 mg/kg 3.36E+02 mg/kg M 5.29E-10 mg/kg-day - (mg/kg-day) -1 NC
Beryllium 7.90E-01 mg/kg 7.90E-01 mg/kg M 1.24E-12 mg/kg-clay 8.40E+00 (mg/kg-day) -1 1.04E-11
Cadmium 1.52£+00 mg/kg 1.52E+00 mg/kg M 2.39E-12 mg/kg-day 6.30E+00 (mg/kg-day) -1 1.51E-11
Chromium Total 2.58E+02 mg/kg 2.58E+02 mg/kg M 4.06E-10 mg/kg-day - (mg/kg-day) -1 NC
Cobalt 8.89E+01 mg/kg 8.89E+01 mg/kg M 1.40E-10 mg/kg-day 9.80E+00 (mg/kg-day) -1 1.37€-09

Copper 4.68E+01 mg/kg 4.68E+01 mg/kg M 7.36E-11 mg/kg-day - (mg/kg-day) -1 NC
Iron 3.85E+04 mg/kg 3.85E+04 mg/kg M 6.06£-08 mg/kg-day - (mg/kg-day) ·1 NC
Lead 2.26E+02 mg/kg 2.26E+02 mg/kg M 3.56E-10 mg/kg-day (mg/kg-day) -1 NC

Manganese 4.49E+03 mg/kg 4.49E+03 mg/kg M 7.06E-09 mg/kg-day . - (mg/kg-day) ·1 NC

Mercury 8.44£41 mg/kg 8.44E-01 mg/kg M 1.33E-12 mg/kg-(lay - (mg/kg-day) ·1 NC
Nickel 2.82E+01 mg/kg 2.823+01 mg/kg M 4.44E-11 mg/kg-day - (mg/kg-day) -1 NC
Selenium 2.88E+00 mg/kg 2.88E+00 mg/kg M 4.54E-12 mg/kg-day (mg/kg-day) -1 NC
Zinc 2.08E+02 mg/kg 2.08E+02 mg/kg M 3.27E-10 mg/kg-day - (mg/kg-day) -1 NE

(Total) 1.56£-09

Total Risk Across All Exposure Routes/Pathways  4,4£-08
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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TABLE B.2.12.Cr

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SLAG
CENTRALTENDENCY

OPERABLEUNIT 3

VANADrUM CORPORAPON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Med;ung: Soil

Exposure Point Ingestion, Dermal, and Inhalation
Receptor Population: Construction/Udlity Worker
Receptor Age: Adult

Exposure Chimical Midium Medium Route Route EPC f.take Intok. Cancer Slope Cancer Slope Cancel
Route Of Potential EPC EPC EPC EPC Selected (Cancer) (Cance.) Factor Factor Units Risk

Concern Vallie lIMItS Value Units for Hazard Units

Calculotion m

Ingestion Aluminum 3.8Em4                                            mi/KE 1.81 E+04 - mg?kg - M 3.34E-05 mg/kg-day - (mg/kg-day) ·' NC

Arsenic . 6.ME+00 Ing/kg 6.NE+00 mg/kg M 1.18E-08 mg/kg-day 1.50E+·00 (mg/kg·{lay) -' 1.77E-08
Barium 1.29E+02 mg/kg 1.29E+02 mg/kg M 2.38 E-07 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 6.07E-01 Ing/kg 6.07E-01 mg/kg M 1.12E-09 mg/kg-day - (mg/kg-day) ·1 NC

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 6.27E-09 mg/kg-day (mg/kg-day) ·t NC

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 4.24 E·06 mg/kg·day - · (mg/kg-day) , NC

Chromium VI (Hexavatent) 3.15E+01 mg/kg 3.15£+01 Ing/kg M 5.81 E-08 mg/kg-(lay - (mg/k*day) -1 NC

Cobalt 1.29£+01 mg/kg 1.29E+01 mg/kg M 2.39508 mg/kg-day . (mg/kg-day) *' NC

Copper 1.76E+02 mg/kg 1.76E+·02 mg/kg M 3.25E-07 mg/kg-day - (mg/kg-clay) -' NC

Iron · 1.ME+04 mg/kg 1.64E+04 mg/kg M 3.02E-05 mg/kg-day - (mg/kg-day) -' NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 1.05[-07 mg/kg-day - (mg/kg-day) 1 NC

Manganese 3.45E+03 mg/kg 3.45E+03 mg/kg M 6.37£-06 mg/kg-day - (mg/kg-day) -1 NC

Mercury 7.90E-02 mg/kg 7.9OE-02 mg/kg ' M 1.46E-10 mg/kg-day - (mg/kg-day) *1 NC

Nickel 4.30E+02 mg/kg 4.30E+02 mg/kg M 7.93E-07 mg/kg-day - (mg/kg-day) -' NC

Selenium 5.80E+00 mg/kg 5.80E+00 rig/kg M 1.07E-08 mg/kg-day - (mg/kg€lay) 1 NC

Thallium 5.71 E+00 mg/kg 5.71 E+00 mg/kg M 1.05E-08 mg/kg·day - (mg/kg-day) ·1 NC

Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 1.21 E-07 mg/kg-day - (mg/kg-day) -' NC

Zinc 1.29£+02 mg/kg 1.29E+02 mg/kg M 2.37£-07 mg/kg-day · (mg/kg-day) -1 NE

(Total) 1.77EE-08

Dermal Aluminum 1.81 E+04 mg/kg 1.81E+04 mg/kg M 3.342-07 mg/kg-day - (mg/kg-day) -1 NC

Arsenid 6.38E+00 Ing/kg 6.38E+00 mg/kg M 3.53£-10 mg/kg-day 1.50E+00 (mg/kg-day) *' 5.30E-10

Barium 1.29E+02 mg/kg 1.29E+02 mg/kg M 2.38£-09 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 6.07E-01 nig/kg 6.07EE-01 mg/kg M 1.12E-11 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 3.40E+00 mg/kg 3.40E+00 mg/kg M 6.27£-12 mg/kg-day - (mg/kg-day) -1 NC

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 4.24E-08 mg/kg-day (mg/kg-day) -1 NC

Chromium VI (Hexavalent) . 3.15E+01 mg/kg 3.15£+01 mg/kg M 5.81 E-10 mg/kg-day . (mg/kg-day) ' · NC

Cobalt 1.29E+01 mg/kg 1.29E+01 mg/kg M 2.39E-10 mg/kg-day - (mg/kg-day) 1 NC

Copper 1.76E+02 mg/kg 1:76E+02 mg/kg M 3.25£-09 mg/kg-day . (ms/kg-day) -1 NC
Iron 1.64E+04 ·· mg/kg 1.64E+04 mg/kg M 3.02E-07 mg/kg-day - (mg/kg-day) ' NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 1.053-09 mg/kg-day - (mg/kg-day) -' NC

Manganese 3.45E+03 mg/kg 3.45E+03 mg/kg M 6.37E-08 mg/kg-day (mg/kg-day) -1 NC

Mercury 7.90E-02 mg/kg 7.90E-02 mg/kg M 1.46E-12 mg/kg-day (mg/kg-day) -1 · NC

Nickel 4.30E+02 mg/kg 4.30E+02 mg/kg M 7.93£-09 mg/kg-day - (mg/kg-day) -' NC

Selenium 5.80E+00 mg/kg 5.80E+00 mg/kg M 1.07£-10 mg/kg-day - (mg/kg-day) -1 NC

Thallium * 5.71 E+00 mg/kg 5.71 E+00 mg/kg M 1.05E-10 mg/kg-day - (mg/kg-day) -' NC

Vanadium 6.5/E+01 mg/kg 6.57£+01 mg/kg M 1.2 l E-09 mg/kg-day - (mg/kg-day) -' NC

ziAc 1.29E+02 mg/kg 1.29E+02 mg/kg M · 2.37E-09 mg/kg-day - (mg/kg-day) 1 NC

(Total) 5.30 E-10

CRA 19867 (5)
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TABLE B.2.12.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCrION/UTILITY WORKER EXPOSURE TO SLAG

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Fufure

Medium: Slag

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Rout, Rou* EPC Intake intake Cancer Slope Cancer Stope Cance.

Route of Potentiat EPC EPC EPC EPC Seticted (Cance,) (Cancer Factor Factor Units Risk

Concrn, Valur Units Value Unm fo, Hataid Un;ts

Calculation (1)

Inhalation Aluminum 1.81 E+04 mg/kg 1.812+04 mg/kg M 1.42E-08 mg/kg-day - (mg/kg-{lay) -1 NC

Arsenic 6.38E+00 mg/kg 6.382+00 mg/kg M 5.02E-12 mg/kg-day 1.50E+01 (mg/kg-day) 1 7.53E-11 i

Barium 1.292+02 mg/kg 1.29&+02 mg/kg M 1.WE-10 mg/kg·day - (mg/kg-day) 1 NC

Beryllium 6.07E-01 mg/kg 6.07E-01 mg/kg M 4.77E·13 mg/kg-day 8.4OE+00 (mg/kg-day) 1 4.01 E-12

Cadmium 3.40E+00 ing/kg 3.40E+00 mg/kg M 2.67E-12 mg/kg-day 6.30E+·00 (mg/kg-day) -' 1.68E-11

Chromium Total 2.30E+03 mg/kg 2.30E+03 mg/kg M 1.81 E-09 mg/kg-day (mg/kg-day) -' NC

Chromium VI (Hexavalent) 3.15E+01 mg/kg 3.15E+01 mg/kg M 2.48E-11 mg/kg-day 4.20E+01 (mg/kg-day) -1 1.04E-09

Cobalt 1.29E+01 mg/kg 1.29£+01 mg/kg M 1.02E-11 mg/kg-day 9.80E+00 (mg/kg-day) -1 9.96E-11

Copper 1.76E+02 mg/kg 1.76£+02 mg/kg M 1.38E-10 mg/kg.day (mg/kg-day) -' NC

Iron 1.64 E+04 mg/kg 1.ME+04 mg/kg M 1.29E-·08 mg/kg-day - (mg/kg-day) 4 NC

Lead 5.67E+01 mg/kg 5.67E+01 mg/kg M 4.46£-11 mg/kg-day (mg/kg-day) -1 NC

Manganese 3.45E+03 mg/kg 3.45E+03 mg/kg M 2.nE-09 mg/kg-clay - (mg/kg-day) 4 NC

Mercury 7.90£-02 mg/kg 7.90£-02 mg/kg M 6.21 E-14 mg/kg-day (mg/kg-day) '1 NC

Nickel 4.30£+02 mg/kg 4.308+02 mg/kg M 3.38E-10 mg/kg-day - (mg/kg-day) '1 NC I

Selenium 5.80E+·00 mg/kg 5.80E+00 mg/kg M 4.56E-12 mg/kg-day - (mg/kg-day) -1 NC

Thallium 5.71E+00 mg/kg 5.71 E+00 mg/kg M 4.49E-12 mg/kg-day - (mg/kg-day) 1 NC I
Vanadium 6.57E+01 mg/kg 6.57E+01 mg/kg M 5.17E-11 mg/kg-day (mg/kg-day) -1 NC

Zinc 1.29E+02 mg/kg 1.29E+02 mg/kg M 1.018-10 mg/kg-day - (mg/kg-day) -1 K

(Total) 1.24E-09

Total Risk Across All Exposure Routes/Pathways  1.9E·08
Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation.
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TABLE B.2.12.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SLAG
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future .

Medium: Slag

Exposure Medium: Soil

Exposure Point: Ingestion, Dermal, and inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chimical Medium M,dium Route Route EPC intake 1.tak, Cancer Slope Cance. Slope Cancer

Rout, of Potentiat EPC EPC EPC EK Selected (Cance•) (Cance,) Factor Factor Units Risk

COIC,rn Volu, Units Vall, lIMitS fo, Hazard U•its

calculation m ,

Ingestion Aluminum 3.45E+04 mg/kg -3-45£404 mg/kg M T.'2€44 mg/kg-day - (mg/kg-jay) ·1 NC

Arsenic 1.08E+01 mg/kg 1.OBE+01 mg/kg M 3.98E-08 mg/kg-day 1.50E+00 (mg/kg-day) ·' 5.977E·08

Barium 1.72E+02 nig/kg 1.72E+02 mg/kg M 6.342-07 mg/kg-day - (mg/kg-day) -' NC

Beryllium 8.09E-01 ing/kg 8.095-01 mg/kg M 2.99£-09 . mg/kg-day - (mg/kg-day) -' NC
Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 2.72£-08 mg/kg-day (mg/kg-day) -' NC

Chromium Total 3.02E+03 mg/kg 3.02E+03 mg/kg M 1.11 E-05 mg/kg-day - (mg/kg-day) -' NC

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07E+02 mg/kg M 3.94 E-07 mg/kg-day (mg/kg-day) -1 NC

Cobalt · 1.90E+01 mg/kg 1.902+01 mg/kg M 7.02E-08 mg/kg-day - (mg/kg-day) -' NC

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 3.60£-06 mg/kg-day - (mg/kg-day) ·' NC

Iron 2.54E+04 mg/kg 2.54E+04 mg/kg M 9.37E-05 mg/kg-day (mg/kg-day) -1 NC

6ad 1.33E+02 mg/kg 1.33E+02 mg/kg M 4.92E-07 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.858+04 mg/kg 1.85E+04 mg/kg M 6.81 E-05 mg/kg-day - (mg/kg-day) -1 NC

Mercury 9.32E-02 mg/kg . 9.32E-02 mg/kg M 3.44E-10 mg/kg-day - (mg/kg-day) -' NC

Nickel 1.10E+03 mg/kg 1.102+03 mg/kg M 4.05E-06 nig/kg-day - (ms/kg-day) -1 NC

Selenium 8.39E+00 mg/kg 8.39E+·00 mg/kg M · 3.10E-08 mg/kg-day - (mg/kg-clay) -1 NC

Thallium 8.76£+00 mg/kg 8.76£+00 mg/kg M 3.23E-08 mg/kg-day (mg/kg-day) -1 NC

Vanadium 8.16E+01 mg/kg 8.16E+01 Ing/kg M 3.01507 mg/kg-day - (mg/kg-day) -1 NC :

Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M 7.932-07 mg/kg-day (mg/kg-day) 4 1

(Total) . 5.97E-08
Dermal Aluminum 3.45E+04 mg/kg 3.45E+04 mg/kg M 3.82E-06 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 1.08£+01 mg/kg 1.OBE+01 mg/kg M 3.58£-09 mg/kg-day 1.50E+00 (mg/kg-day) -' 5.38E-09

Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 1.90E-08 mg/kg-day - (mg/kg-day) 1 NC

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 8.96E-11 mg/kg-day - (mg/kg-day) 1 NC

Cadmium 7.37E+00 mg/kg 7.37E·+00 mg/kg M 8.16£-11 mg/kg-day - (mg/kg-day) 1 NC

Chromiuln Total 3.02E+03 mg/kg 3.02E+03 mg/kg M 3.34E407 mg/kg-day - (mg/kg-day) *' NC

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07£+02 mg/kg M 1.18E-08 mg/kg-day - (mg/kg-day) -1 NC

Cobalt 1.90E+·01 mg/kg 1.90E+01 mg/kg M 2.10E-09 mg/kg-day - (Ing/kg-day) -1 NC

Copper 9.75E+02 mg/kg 9,75£+02 mg/kg M 1.08507 mg/kg-day - (mg/kg-day) -1 NC

Iron 2.54E+04 mg/kg 2.54E+04 mg/kg M 2.81 E-06 mg/kg-day - (mg/kg-day) -1 NC

Lead 1.33E+02 mg/kg 1.33E42 mg/kg M 1.48 E-08 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.85E+04 mg/kg 1.85E+04 mg/kg M 2.04E-06 mg/kg-day (mg/kg-day) -1 NC

Mercury 9.32E-02 mg/kg 9.32E-02 mg/kg M 1.03E-11 mg/kg-day - (mg/kg-day) -1 NC

Nickel 1.10E+03 mg/kg 1.10E+03 mg/kg M 1.21 E-07 mg/kg-day - (mg/kg-day) -' NC

Selenium 8.39E+00 mg/kg 8.39E+00 mg/kg M 9.29E-10 mg/kg-day - (mg/kg-day) -1 NC

Thallium 8.76E+00 nig/kg 8.76E+00 mg/kg M 9.70E·10 mg/kg-day - (mg/kg-day) -1 NC

Val,adium 8.16E+01 rug/kg 8.16E+01 mg/kg M 9.03E-09 mg/kg-day - ,(mg/kg-day) -' NC

Zinc 2.15E+02 mg/kg 2.15E+02 mg/kg M 2.38!-08 mg/kg-day - (mg/kg-day) -1 NE

(Total) 5.38E-09

CRA 19867 (5)
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TABLE B.2.12.RME

CALCULAnON OF CANCER RISKS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SLAG

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADrUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Slag

Exposure Medium: Soil

Exposure Point Ingestion, Dermal, and Inhalation

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposuie Chemical Medium Medium Ro•ti Route EPC /n take Intake Cancer Slope Cancer Slope Cance'
Route of Pot,ntia/ EPC EPC EPC EPC Selected (Cancer) (Cance,) Factor Factor Units Risk

Concfrn Valuf Units Value Ulits for Hazard . Units

Calculation m

Inhalation Aluminum 3.45E+04 mg/kg 3.45E+04 mg/kg M 5.43E-08 mg/kg-day - (mg/kg-day) -' NC
Arsenic + 1.08E+01 mg/kg 1.OBE+01 mg/kg M 1.70E- 11 mg/kg-day 1.50E+01 (mg/kg-day) -1 2.55E-10
Barium 1.72E+02 mg/kg 1.72E+02 mg/kg M 2.70E-10 mg/kg-day - (mg/kg-day) -' NC

Beryllium 8.09E-01 mg/kg 8.09E-01 mg/kg M 1.27E-12 mg/kg-clay 8.4OE+00 (mg/kg-day) -1 1.07E-11

Cadmium 7.37E+00 mg/kg 7.37E+00 mg/kg M 1.162-11 mg/kg.day 6.30E+00 (mg/kg-day) *t 7.3OE-11
Chromium Total 3.02E+03 nig/kg 3.02E+03 mg/kg M 4.75E-09 mg/kg-day - (mg/kg-day) -' NC

Chromium VI (Hexavalent) 1.07E+02 mg/kg 1.07E+02 mg/kg M 1.68E-10 mg/kg-day 4.20E+01 (mg/kg-day) -1 7.05E-09
Cobalt 1.901+01 mg/kg 1.90E+01 mg/kg M 2.99E·11 mg/kg-day 9.80E+00 (mg/kgday) -1 2.93E-10

Copper 9.75E+02 mg/kg 9.75E+02 mg/kg M 1.533-09 mg/kg-day - (mg/kg-day) ·' NC

Iron 2.54E+04 mg/kg 2.54E+04 mg/kg M 3.99E-08 mg/kg-day (mg/kg-day) 4 NC

Lead 1.33E+02 mg/kg 1.33E+02 mg/kg M 2.10E-10 mg/kg-day (mg/kg-day) -1 NC

Maliganese 1.85E+04 mg/kg 1.85£+04 mg/kg M 2.908-08 mg/kg-day - (mg/ktday) -1 NC

Mercury 9.32E-02 mg/kg 9.32E-02 mg/kg M 1.47E-13 mg/kg-day - (mg/kg-day) -1 NC
Nickel 1.10£+03 mg/kg 1.10E+03 mg/kg M 1.73509 mg/kg-day - (mg/kg-(lay) 1 NC '
Selenium 8.39E+00 mg/kg 8.39E+00 mg/kg M 1.32E-11 mg/kg-day - (mg/kg-day) -1 NC !
Thallium 8.76E+00 mg/kg 8.76E+00 mg/kg M 1.386-11 mg/kg-day - (mg/kg-day) 1 NC

Vanadium 8.16E+01 mg/kg 8.16E+01 mg/kg M 1.28E-10 mg/kg-day - (mg/kg-day) -1 NC

Zinc 2.15E+·02 ' nig/kg 2.15E+02 mg/kg M 3.38E-10 mg/kg-day - (mg/kg-day) -1 NC

(Total) 7.69E-09

Total Risk Across All Exposure Routes/Pathways _ 7.3E-08
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Speci fic (M) El'C selected for risk calculation.

CRA 1986
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TABLE B.2.13.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO GROUNDWATER

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Ingestion and Dennal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure. Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC Setected (Cancer) (Cancer) Factor Factor Units Risk

Concern Valle liMits Value Units for Hazard lIMItS

Calculation (1)

Aluminum 9.21£+00 mg/L 9.21E+00 mg/L M 2.57507 mg/kg-day - (mg/kg-day) -1 NC

Anti inony 1.00E-02 ing/L 1.OOE-02 mg/L M 2.80E-10 mg/kg-day - (mg/kg-day) -1 NC

Arseilic 2.21E-02 mg/L 2.21E-02 mg/L M 6.18E-10 mg/kg-day 1.50E+00 (mg/kg-day) *' 9.2715-10

Chromium 5.10E-02 mg/L 5.10E-02 mg/L M 1.43E-09 mg/kg-day - (mg/kg-day) -' NC

Chromium VI (Hexavatent) 2.50E-02 mg/L 2.50E-02 mg/L M 6.99E-10 mg/kg-day - Ong/kg-day) 1 NC

Iron 9.50E+00 ing/L 9.50E+00 mg/L M 2.66E-07 mg/kg-day - (mg/kg-day) -1 . NC
Lead 3.90E-02 mg/L 3.90E-02 mg/L M 1.09E-09 mg/kg-day - (ing/kg-day) -' NC

Manganese 4.76E-01 ing/L 4.76£-01 mg/L M 1.33E-08 mg/kg-day - (mg/kg-day) -1 NC

Selenium 2.77E-02 ing/L 2.77E-02 mg/L M 7.74E-10 mg/kg-day - (mg/kg-day) 4 NC

Thallium 1.58E-02 mg/L 1.58E-02 mg/L M 4.42E-10 mg/kg-day - (mg/kg-day) ' NC

Vanadium 2.31E-02 ing/L 2.31E-02 mg/L M 6.46E-10 mg/kg-day - (mg/kg-day) -1 NC

Zinc 2.14£-01 ing/L 2.14E-01 mg/L M 5.98E-09 mg/kg-day - (mg/kg-day) 1 1£

(Total) 9.27E-10

Aluminum 9.21E+00 mg/L 9.21E+00 mg/L M 1.70E-07 mg/kg-day - (mg/kg-day) -1 NC

Antimony 1.00E-02 ing/L 1.00E-02 mg/L M 1.85E-10 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 2.21£-02 mg/L 2.21 E-02 mg/L M 4.08E-10 mg/kg-day 1.50E+00 (mg/kg-day) '1 6.12E-10
Chromium 5.10E-02 mg/L 5.10E-02 mg/L M 9.41E-10 mg/kg-day - (mg/kg-day) -1 NC

Chroinium Vt (Hexavalent) 2.50E-02 mg/L 2.50E-02 mg/L M 9.23£-10 mg/kg-day ' - (mg/kg-day) ' NC

Iron 9.50E+00 mg/L 9.50E+00 mg/L M 1.75E-07 mg/kg-day - (mg/kg-day) -1 NC

Lead 3.9OE-02 mg/L 3.90E-02 mg/L M 7.20E-10 mg/kg-day - (mg/kg-day) -' NC

Manganese 4.76E-01 ing/L 4.76E-01 mg/L M 8.792-09 mg/kg-day - (mg/kg-day) -3 NC

Selenium 2.77E-02 ing/L 2.77E-02 mg/L M 5.llE-10 mg/kg-day (mg/kg-day) -1 NC

Thallium 1.58E-02 ing/L 1.58E-02 mg/L . M 2.92£-10 mg/kg-day - (mg/kg-day) *1 NC

Vanadium 2.31E-02 mg/L 2.31E-02 mg/L M 4.26E-10 mg/kg-day - (mg/kg-day) -1 NC

Zinc 2.14£-01 mg/L 2.14E-01 mg/L M 2.NE-09 mg/kg-day - (mg/kg-day) -1 NE

Crotal) 6.12E-10

Total Risk Across All Exposure Routes/Pathways | 1.SE-09

-= Not Available

N/A = Not Applicable'
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.13.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO GROUNDWATER
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater
Exposure Point: Ingestion and Dermal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake ' Cancer Slope Cancel Slope Cancer

Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer> Factor Factor Units Risk

Colleen! Vallie liMits Value Units for Hazard Units

Calculation (1)

Ingestion Aluininum 2.33E+01 ing/L 2.33E+01 mg/L M 2.61E-06 mg/kg-day - (mg/kg-€lay) -1 NC

Alitimony 1.07E-02 ing/L 1.07£-02 ing/L M 1.19E-09 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 2.57E-02 ing/L 2.57E-02 ing/L M 2.88E-09 mg/kg-day 1.50E+00 (mg/kg-day) 4 4.32£-09
Chromium 1.53E-01 mg/L 1.53E-01 mg/L M 1.71E-08 mg/kg-day · (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 3.52E-02 ing/L 3.52E-02 mg/L M 3.93E-09 mg/kg-day - (ing/kg-day) 4 NC

Iron 1.58E+01 ing/L 1.58E+01 mg/L M 1.77E-06 mg/kg-day - (mg/kg-day) *' NC

Lead 6.12E-02 ing/L 6.12E-02 mg/L M 6.85E-09 mg/kg-day - (mg/kg<lay) -1 NC

Mangaiiese 7.06E-01 ing/L 7.06E-01 mg/L M 7.89E-08 mg/kg-clay (mg/kg-day) -1 NC

Selenium 3.33E-02 ing/L 3.33E-02 mg/L M 3.72E-09 ·mg/kg-day - (mg/kg-day) -' NC

Thallium 1.58E-02 ing/L 1.58E-02 mg/L M 1.77E-09 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 6.44E-02 ing/L 6.44E-02 mg/L M 7.20E-09 mg/kg-day - (mg/kg-day) ' NC

Zinc 3.45E-01 mg/L 3.45E-01 mg/L M 3.85E-08 mg/kg-day - (mg/kg·day) 4 g,

(Total) 4.32E-09

Dermal Aluminum 2.33E+01 ing/L 2.33E+01 mg/L M 1.72E-06 mg/kg-day - (mg/kg-day) ' NC

Antimony 1.07E-02 mg/L 1.07E-02 ing/L M 7.86E-10 mg/kg-day - (mg/kg-day) 1 NC

Arsetiic 2.57E-02 mg/L 2.57E-02 mg/L M 1.90E-09 mg/kg-day 1.50E+00 (mg/kg-day) -1 2.85E-09
Chroinium 1.53E-01 ing/L 1.53E-01 mg/L M 1.13E-08 mg/kg-day (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 3.52E-02 ing/L 3.52E-02 mg/L M 5.19E-09 mg/kg-day (mg/kg-day) -1 NC

Iron 1.58E+01 mg/L 1.58E+01 mg/L M 1.17E-06 mg/kg-day - (mg/kg-day) NC

Lead 6.12E-02 ing/L 6.12E-02 ing/L . M 4.52E-09 mg/kg-day - (mg/kg-day) 1 NC

Mangatiese 7.06E-01 ing/L 7.06E-01 ing/L M 5.21E-08 mg/kg-day - (mg/kg-day) -' NC

Selenium 3.33E-02 mg/L 3.33E-02 mg/L M 2.46E-09 mg/kg-{lay (mg/kg-day) -1 NC

Thallium 1.58E-02 mg/L 1.58E-02 mg/L M 1.17E-09 mg/kg-day - (ing/kg-day) -1 NC

Vanadium 6.44E-02 mg/L 6.44E-02 ing/L M 4.75£-09 mg/kg-day - (mg/kg-day) -1 NC

Zinc 3.45501 mg/L 3.45E-01 ing/L M 1.53E-08 mg/kg-day - (mg/kg-day) -1 NC

(Total) . 2.85609

Total Risk Across All Exposure Routes/Pathways 7.2E-09

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 198
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TABLE B.2.14.CT

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE WATER
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPOUTION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposs,re Chemiral Medium Midium Route Route EPC Intake ktake Cancer Slope Calt. Slope Calce•

Route of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cancer) Factar Factor Units Risk

Conrern Vall,f U.05 Val![f Units for Hazard Units

Calculation (1)

Ingestion Aluminum 2.39£+00 mg/L 2.3@drar- - Mil[7 --
Antimony_ 130E-02 mg/L 150E-02 mg/L
Arsenic 1.963-02 mg/L 1.961-02 mg/L
Barium 1.902-01 mg/L 1.90E-01 mg/L
Beryllium 3.04E-03 mg/L 3.04E·03 mg/L
Chromium 2.80E41 mg/L 2.808-01 mg/L
Chromium VI (Hexavatent) 6.30E-02 mg/L 6.30E-02 mg/L
Copper 4.20E-02 mg/L 4.2OE-02 mg/L
Iron 5.30E+00 ..g/L 5.30E+00 mg/L
Lead 3.00E-02 ins/L 3.00E-02 mg/L
Manganese 7.19E-01 mg/L 7.191-01 mg/L
Mercury 3.608-04 mg/L 3.60E-04 mg/L
Nickel 2.402-02 mg/L 2.40E-02 mg/L
Selenium 23OE-02 mg/L 2.30E-02 mg/L
Thallium 2.90E-02 mg/L 2.90E-02 mg/L
Vanadium 2.10E-02 mg/L 2.102-02 mg/L
Zinc 9.93E·02 mg/L 9.93£-02 mg/L

£40&2)7 mg/kg-day - (ing/kg-day) -1 NC

1.51 E-09 mg/kg-day - (mg/kg-clay) ' NC

1.971-09 mg/kg-day 1.50E+00 (mg/kg-day) , 2.95E-09

1.91 E-08 mg/kg-day (mg/kg-day) -0 NC

3.06E-10 mg/kg-day - (rng/kg-day) -1 NC

2.82E-08 mg/kg-day - (mg/4-day) -1 . NC

6.34E-09 mg/kg-day - (mg/kg-day) -1 NC

4.23£-09 mg/kg-day - (mg/kg-day) 4 NC

5.33E-07 mg/kg-day - (mg/kg-day) -1 NC

3.02E-09 mg/kg-day (mg/kg-day) -1 NC

7.24E-08 mg/kg-day - (Ing/kg-day) -1 NC

3.62E-11 mg/kg-day - (mg/kg-day) -1 NC

2.42E-09 mg/kg-day - (mg/kg-day) 1 NC

2.31£49 mg/kg-day - (rng/kg-day) -1 NC

2.92E 09 mg/kg-€lay (mg/kg-day) 1 NC

2.llE-09 mg/kg-day - (Ing/kg-day) -1 NC

9.992-09 mg/kg-day - (mg/kg-day) ' E

(Total) 2.95E-09

Dermal Aluminum 2.39E+·00 mg/L 2.39E+00 mg/L M 1.59E-07 mg/kg-{lay - (mg/kg-day) 4. NC

Antimony 1.50502 mg/L 150E-02 mg/L ·M 9.96E-10 mg/kg-day - (mg/kg-day) ·1 NC

Arsenic 1.96[-02 mg/L 1.96£42 mg/L M 1.30509 mg/kg-day 1502+00 (Ing/kg-day) -' 1.95E-09

Barium - 1.90E-01 mg/L 1.90E-01 mg/L M 1.26E-08 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 3.04 E-·03 mg/L -3.04E-03 mg/L M 2.02E-10 mg/kg-day - (mg/kg-day) -' NC

Chromium . 2.80E-01 mg/L 2.80E-01 mg/L M 1.86E-08 mg/kg-day - (mg/kg-day) , -1 NC

Chromium VI (Hexavalent) 630E-02 mg/L 6.30E-02 mg/L M 8.37E-09 mg/kg-day (mg/kg-day) ·1 NC

Copper 4.20£42 mg/L 4.20E-02 mg/L M 2.79£-09 mg/kg.clay - (Ing/kg-day) -1 NC

Iron 5.30E+00 mg/L 5.302+00 mg/L M 332E-07 mg/kg-day - (mg/kg-day) ·1 + NC

Lead 3.OOE-02 mg/L 3.00E-02 mg/L M 1.99E-09 mg/kg-day - (mg/kg-day) ' NC

Manganese 7.19E-01 mg/L 7.19E-01 mg/L M 4.78E-08 mg/kg-day (mg/kg-day) -1 NC

Mercury

mg/L M 3.19E-10 mg/kg-day .. (mg/kg-day) -'

3.602-04 mg/L 3.60E-04 mg/L M 2.39E-11 mg/kg-day - (mg/kg-day) -' NC

Nickel 240£02 mg/L 2.40E-02 NC
Selenium 2.3OE-02 mg/L 2.30E-02 mg/L M 153E-09 mg/kg-day - (mg/kg-day) -1 NC

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 1.932-09 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 2.10E-02 mg/L 2.1 OE-02 mg/L M 1.391-09 mg/kg-day (mg/kg-day) -1 NC

Zinc 9.93E-02 mg/L 9.93£-02 mg/L M 3.96509 mg/kg-day - (ing/4-day) -1 NE

(Total) 1.95E-09

Total Risk Across All Exposure Routes/Pathways 4.9E-09

Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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CALCULATION OF CANCER RISKS FO'R CURRENT MAINTENANCE WORKER EXPOSURE TO SURFACE WATER
REASONABLE MAnMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Ingestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposurr Chimical Medium Midium Routi Routz EPC Intake f•tak, Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Setected (Cance•) (Cance•) Factor Factor Units Risk

Concern Value Units Value Units fo, Hazard liMits

Calculation (1)

Ingestion Aluminum 5.74E+00 mg/L 5.74E+00 mg/L M 6.42E-06 mg/kg-day - (mg/kg-€lay) -1 NC

Antimony 1.69502 mg/L 1.69E-02 mg/L M 1.89E-08 mg/kg-day (mg/kg-day) -1 NC
Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 2.52£-08 mg/kg-clay 1.50EE+00 (mg/kg-day) 4 3.79E-08
Barium 3.37E-01 mg/L 3.372·01 mg/L M 3.76£07 mg/kg-day - (mg/kg-day) *, NC

Beryllium 3.04E-03 mg/L 3.042-03 mg/L M 3.40E-09 mg/kg-clay (mg/kg-day) -1 NC
Chromium 6.84£41 mg/L 6.84 E-01 mg/L M 7.65E-07 mg/kg.day - (mg/k*day) 4 NC
Chromium VI (Hexavalent) 1.02E-01 mg/L 1.02£-01 mg/L M 1.14E-07 mg/kg-day - (mg/kg-clay) ·1 NC

Copper 2.66 E-01 mg/L 2.662-01 mg/L M 2.WE-07 mg/kg-clay - (mg/kg-day) -1 NC

Iron 3.15E+01 mg/L 3.15E+01 mg/L M 3.53E-05 mg/kg-clay - (mg/kg-day) -' NC

Lead 1.84£-01 mg/L 1.8413-01 mg/L M 2.06E-07 mg/kg-day - (mg/kg-day) -1 NC

Mmganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 2.14E-06 mg/kg-day - (mg/kg-day) d NC

Mercury · 4.00E-04 Ing/L 4.00E-04 mg/L M 4.47E-10 mg/kg-day - (ms/kg-day) -1 NC

Nickel 1.44E-01 mg/L 1.44E·01 mg/L M 1.61 E-07 mg/kg-day - (mg/kg-day) -1 NC

Selenium 2.58E-02 mg/L 2.58E-02 mg/L M 2.88E-08 mg/kg·day (mg/kg-day) -1 NC

Thallium 3.42E-02 mg/L 3.42Em mg/L M 3.82E-08 mg/kg-day - (mg/kg-day) 4 NC

Vanadium 2.84 E-02 mg/L 2.84 E-02 mg/L M 3.18E-08 mg/kg-day - (mg/kg-day) ·1 NC

Zillc 2.66E-01 mg/L 2.66E-01 mg/L M 2.98 E-07 mg/kg·day (mg/kg-day) 4 1

(Total) 3,791-08

Dennal Aluminum 5.74E+00 mg/L 5.74£+00 mg/L M 4.24 E-06 mg/kg-day - (mg/kg-€lay) ·1
Antimony 169E-02 mg/L 1.69E-02 mg/L M 1.25E-08 mg/kg-day - (mg/kg-day) ·t
Arsenic 2.26E-02 mg/L 2.26£-02 mg/L M 1.67E-08 mg/kg-day 1.50E+00 (mg/kg-day) -'
Barium 3.37£-01 mg/L 3.37 E-01 mg/L M 2.48E-07 mg/kg-day - (mg/kg-day) -1
Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 2.24E-09 mg/kg-day (mg/kg-day) ·1
Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 5.05E-07 mg/kg-day - (mg/kg-day) -1
Chromium Vt (Hexavalent) 1.02E-01 mg/L 1.02E-01 mg/L M 1.51507 mg/kg-day - (mg/kg-day) -1
Copper 2.66E-01 mg/L 2.661-01 mg/L M 1.96507 mg/kg-day - (mg/kg-day) ·1
Iron 3.15E+01 mg/L 3.15E+01 mg/L M 2.33E-05 mg/kg-day (mg/kg-day) -1
Lead 1.84E-01 mg/L 1.84501 mg/L M 1.36£-07 mg/kg·day - (mg/kg-day) -'
Manganese 1.91E+00 nig/L 1.91£+00 mg/L M 1.41 E-06 mg/kg-elay - (mg/kgday) ·'
Mercury 4.00E-04 mg/L 4.002-04 mg/L M 2.95E-10 mg/kg-day (mg/kg-day) 4
Nickel 1.44501 mg/L 1.44501 mg/L M 2.12 E-08 mg/kg-day (mg/kg-day) ·1
Selenium 2.58E-02 mg/L 2.58E-02 mg/L M 1.90EE-08 mg/kg-day - (mg/kg-day) -1
Thallium 3.42E-02 mg/L 3.42£-02 mg/L M 2.52E-08 mg/kg-day (mg/kg-day) ·'
Vanadium 2.84E-02 mg/L 2.84E-02 mg/L M 2.10E-08 mg/kg-day - (mg/kg-day) 4
Zinc 2.66E-01 , mg/L 2.66E-01 mg/L M 1.18 E-07 mg/kg-day - (mg/kg-day) ·1

(Total) 2.50E-08

Total Risk Across All Exposure Routes/Pathways  6.3E-08
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986
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TABLE B.2.15.Cr

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE WATER
CENTRA L TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

1                                            -
Expos!,re Chemirol Midium Medium Route Route EPC Intake Intake Cancer Stove Cancer Slope Cance•

Rotite of Potential EPC EPC EPC EPC Selected (Cancer) (Cance•) Factor Factor Units Risk
Conrirn Val,lf Un'ts Vallie Units for Hataid Units

Calculation (1)

tngestion Aluminum 2.39E+00 mg/L 13¥52-- mg/1 M - 1 41¥¥ mg/kg-day - . 1 trng/kg-clay) 11 NC

Antimony . 1.502-02 mg/L 150E+02 mg/L M 9.02£-08 mg/kg-day - (mg/4-day) -1 NC
Arsenic 1.96502 mg/L 1.96[-02 mg/L M 1.18 E-07 mg/kg-day 150E+00 (ms/kg-day) -1 1.76E-07

Barium 1.90601 mg/L 1.90E-01 mg/L M 1.14E-06 mg/kg-day (mg/kg-day) ·' NC

Beryllium 3.04[-03 mg/L 3.04 E-·03 mg/L M 1.83508 Ing/4-day - (mg/kg-day) -1 NC
Chromium 2.80E·01 mg/L 2.80E·01 mg/L M 1.68E-06 mg/kg-day (mg/kg-day) ·, NC

Chromium VI (Hexavalent) 6.30E-02 mg/L 6.30E·02 mg/L M 3.79E-07 mg/kg-day - (mg/kg-day) -1 NC

Copper 4.20E-02 mg/L 4.20E-02 mg/L M 252E-07 mg/kg-day - (mg/kg-day) -1 NC

Iron' 5.30E+00 mg/L 5.30E+00 mg/L M 3.19E-05 mg/kg-day - (mg/kg-day) -1 NC

Lead 3.OOE·02 mg/L 3.00E-02 mg/L M 1.80E-07 mg/kg-day - (mg/kg-day) -1 NC

Manganese 7.19E-01 mg/L . 7.19£-01 mg/L M 4.32E-06 mg/kg-day (mg/kg-day) ·1 NC

Mercury 3.60E-04 ing/L 3.60E-04 mg/L M 2.16609 mg/kg-day - (rng/kg-day) -1 NC

Nickel 2.40E-02 mg/L 2.402-02 mg/L M 1.44E-07 mg/kg-day - (Ing/kg-day) -1 NC

Selenium 2.30E-02 mg/L 2.30E-02 mg/L M 1.38E-07 Ing/kg-€lay - (mg/kg-day) 1 NC

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 1.74 E-07 mg/kg-day - (mg/kg-day) -1 NC

Vanadium · 2.10E-02 mg/L 2.10E·02 mg/L M 1.26E-07 mg/kg-day - (mg/kg-{lay) -1 NC·

Zinc 9.93E-02 mg/L 9.93£-02 mg/L M 5.971-07 mg/kg-clay - - (mg/kg-day) -1 NE

(Total) 1.76£-07

Dermal Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 1.26!-05 mg/kg-day (Ing/kg-day) -1 NC

Antimony 150E·02 mg/L 1.501-02 mg/L M 7.942-08 mg/kg-day - (Ing/kg-day) ·1 NC

Arsenic 1.96E·02 mg/L 1.96E-02 mg/L M 1.03E-07 ms/kg·day 150 E+00 (mg/kg-day) -1 135E·07

Barium 1.90£-01 mg/L 1.901-01 . mg/L M 1.ONE-06 mg/kg-day   . (Ing/kg·day) -1 NC

Beryllium 3.04E-03 mg/L 3.04 E-03 mg/L M 1.61 E-08 mg/kg-day (mg/kg-day) -1 NC

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 1.48E-06 mg/kg-day (mg/kg-day) -1 NC

Chromium Vi (Hexavalent) 6.30E-02 mg/L 6.30E-02 mg/L M 6.67 E-07 mg/kg-day - (mg/kg-day) -' NC'

Copper 4.203-02 mg/L 4.20E-02 mg/L M 2.22E-07 mg/kg-day - (mg/kg-day) ·1 NC

Iron 5.30E+00 mg/L 5.30E+00 mg/L M 2.80E-05 mg/kg-day - (mg/kg-day) -1 NC

Lead 3.OOE-02 mg/L 3.00E-02 mg/L M 159E-07 mg/kg-day - (mg/kg-day) ·1 NC

Manganese 7.19E·01 mg/L 7.19E-01 mg/L M 3.81£-06 mg/kg-day - (mg/kg-day) -1 NC

Mercury ' 3.60E·04 mg/L 3.60E-04 . Ing/L M 1.90E-09 mg/kg-day - (mg/kg-day) -' NC

Nickel 2.40E-02 mg/L 2.40E-02 mg/L M 234E-08 mg/kg-day (mg/kg-day) -1 NC

Selenium · 2.30E-02 mg/L 2.30£-02 mg/L M 1.22E-07 mg/kg-day - (mg/kg<day) -1 NC

Thallium 2.902-02 mg/L 2.90E-02 mg/L M 153E-07 mg/kg-day - (mg/kg-clay) -' NC

Vanadium 2.10E-02 mg/L 2.10E-02 mg/L M 1.11 E-07 mg/kg-day (Ing/kg-day) -1 NC

Zinc 9.93E-02 mg/L 9.93E-02 mg/L M 3.15E-07 mg/kg-day - (mg/kg-day) -1 NE

(Total) 135E-07

Total Risk 4cross All Exposure Routes/Pathways | 3.3£-07
Notes:

-· = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) El'C selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.15.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

Of'ERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGAU FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Ingestion and Dermal

Receptor Population: Trespasser
Receptor Age: Adolescent

Expos,ire Chemical Medium Miditim Routr Rouk EPC Intake Intake Cancer Slope Cancer Slope Cance•

Roiti of Potentint EPC EPC EPC EPC Selected (Calt(ef) (Cancen Factor Factor Units Risk

Concern 'Value Units Vall,f Units for Hazard U.#t'

Calculation (1)

ingestion Aluminum 5.7iE+00 - mg/L- - 5=.7*+OC- mg/L M 1.38E-04 Ing/1+day -2 - 1:lkg-dayo NC

Antimony 1.692-02 mg/L 1.69£-02 mg/L M 4.06E-07 mg/kg-day - (Ing/kg-day) 4 NC

Arsenic 2.26 E-02 mg/L 2.26E-02 mg/L M 5.43807 mg/kg-day 150£+00 (mg/kg-day) -1 8.14E-07

Barium 3.37E·01 mg/L 3.37E·01 mg/L M 8.09E-06 mg/kg-day - (Ing/kg-day) -1 NC

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 7.31 E-08 mg/kg-day - (mg/kg-day) ·1 NC

Chromium 6.84 E-01 mg/L 6.84/-01 mg/L M 1.652-05 mg/kg-day - (mg/kg-€lay) ·1 NC

Chromium VI (Hexavalent) 1022-01 mg/L 1.02E-01 mg/L M 2.46E-06 mg/kg-day (mg/kg-day) 4 NC

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 6.40E-06 mg/kg-day (mg/kg-day) -1 NC

Iron 3.15E+01 mg/L 3.15E+01 mg/L M 7.58E-04 mg/kg-day - (mg/kg-day) -1 NC

Lead 1.84501 mg/L 1.84E-01 mg/L M 4.43E-06 mg/kg-day - (mg/kg-day) 4 NC

Manganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 439E-05 Ing/kg-day - (ms/kg-day) -1 NC

Mercury . 4.OOE-04 mg/L 4.OOE-04 mg/L M 9.62E-09 mg/kg-day (mg/kg-day) ·1 NC

Nickel 1.44£·01 mg/L 1.44E-01 mg/L M 3.46E-06 mg/kg-day - (mg/kg-day) ·1 NC

Selenium 2.58E-02 mg/L 2-58E-02 mg/L M 6.20E-07 mg/kg-day - (mg/kg-day) ·1 NC

Thallium 3.42E·02 mg/L 3.42E-02 mg/L M 8.232-07 mg/kg-€lay - (Ing/kg-day) -1 NC

Vanadium 2.84E-02 mg/L 2.84E-02 mg/L M 6.83E-07 mg/kg-day - (Ing/kg-day) ·' NC

Zinc 2.66£-01 mg/L 2.ME-01 mg/L M 6.4OE-06 mg/kg-day - (Ing/kg-day) -1 NC

(Total) 8.14E-07

Dennal Aluminum 5.74E+00 mg/L 5.74E+00 mg/L M 1.22604 rng/kg-day - (mg/kg-clay) 4 NC

Anthony 1.69E-02 mg/L 1.69E-02 mg/L M 338E-07 Ing/kg-day (mg/kg-day). -, NC

Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 4.78£-07 Ing/kg-day 130E+00 (ms/kg-day) -1 7.16E-07

Barium 3.37E-01 mg/L 3.37E-01 mg/L M 7.12E-06 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 3.04 E-03 mg/L 3.04£-03 mg/L M 6.433-08 mg/kg-day (mg/kg-day) 4 NC

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 1.45E·05 mg/kg-day (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 1.02E·01 mg/L 1.02E-01 mg/L M 4.33E-06 mg/kg-day - (mg/kg-day) -1 NC

Copper 2.66E-01 mg/L 2.ME-01 mg/L M 5.63E-06 mg/kg-day (mg/kg-day) -1 NC

Iron 3.15E+01 mg/L 3.15E+01 mg/L M 6.67E-04 mg/kg-day - (mg/kg-day) ·1 NC

Lead 1.841501 mg/L 1.84 E-01 mg/L M 3.90E-06 mg/kg-day - (mg/kg-day) -1 NC

Manganese 1.91 E+00 mg/L 1.91E+00 mg/L M 4.04E-05 mg/kg-day (mg/kg-day) ·1 NC

Mercury
1.44501 mg/L M 6.092-07 mg/kg·day .. (mg/kg-day) -1

4.002-04 mg/L 4.002-04 mg/L M 8.46E-09 mg/kg-day - (mg/kg-day) -1 NC

Nickel 1.44E-01 mg/L NC

Selenium 258E·02 mg/L 238E·02 mg/L M 5.46E-07 mg/kg-day - (mg/kg-day) -1 NC

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 7.24 E-07 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 2.84 E-02 mg/L 2.ME-02 mg/L M 6.01 E-07 mg/kg-day - (mg/kg-day) *' NC

Zinc 2.66E-01 mg/L 2.66E-01 mg/L M 3.38E-06 mg/kg-day - (mg/kg-day) 4 1

(Total) 7.16E-07

-

Total Risk Across All Exposure Routes/Pathways 15E-06
Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986
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TABLE B.2.16.CT

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SURFACE WATER
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Ingestion and Dermal

Receptor Population: I,idustrial/Commercial Worker
Receptor Age: Adult

Exposure Chemical

Rout/ Of Potential
Concern

Medim Midi.,n Route Route EPC Wake Intake Cancer Stope Cancer Slope Cartier
EPC · EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk
Value Units Valuf Units fo, Hazard lIMItS '

Calculation (1)

Ingestion Aluminum 2.39+00 mg/L 2:39E+60 - mil[- 0 -- 9---- - '--6.%216 mg/kg-day
Antimony 1.50E-02 mg/L 1.50E-02 mg/L M 4.13508 mg/kg€lay
Arsenic 1.96502 mg/L 1.96E-02 mg/L - M 5.39E-08 mg/kg-day 1.50£+00 '
Barium 1.90E-01 mg/L 1.90E-01 mg/L M 5.23507 mg/kg-day
Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 8.385-09 mg/kg·day
Chromium 2.80E-01 mg/L 2.80E·01 mg/L M 7.72E-07 mg/kg-day
Chromium VI (Hexavalent) 6.30E#2 mg/L 6.30E-02 mg/L M 1.74507 mg/kg-day
Copper 4.20E-02 mg/L 4.20E-02 mg/L M 1.16507 mg/kg-day
Iron 5.30E+00 mg/L* 5.30E+00 mg/L M 1.46E-05 mg/kg·clay
Lead 3.OOE-02 mg/L 3.OOE-02 mg/L M 8.27E-08 mg/kg-day
Manganese 7.19E-01 mg/L 7.19E-01 mg/L M 1.98 E-06 mg/kg-day · -
Mercury · 3.601-04 mg/L 3.60E-04 mg/L M 9.92E-10 mg/kg<lay · -
Nickel 2.402·02 mg/L 2.40E42 mg/L M 6.61 E-08 mg/kg·day
Selenium 2.30E-02 mg/L 2.30£-02 mg/L M 6.34 E-08 mg/kg-day
Thallium 2.90E-02 mg/L · 2.90£42 mg/L M 7998-08 mg/kg-day
Vanadium 2.10E-02 mg/L 2.10E-02 mg/L M 5.79E-08 mg/kg·clay
Zinc 9.93E-02 mg/L 9.93E-02 mg/.L M 2.DE-07 mg/kg-day

(mg/kg-Jay) -1 N(2
(mg/kg-day) -1 NC

(mg/kg-day) -1 8.08E-08

(mg/kg-day) -1 NC

(Ing/kg-day) ·1 NC

(mg/kg-day) -1 NC

(mg/kg-day) ·' NC

(mg/kg-day) -' NC

Ong/kg-day) -' NC

(mg/kg-day) -1 NC

(mg/kg-day) -1 NC

(mg/kg-day) ·1 NC

(mg/kg-day) ·' NC

(mg/kg-<lay) -1 NC

(mg/kg-day) -1 NC

(mg/kg-day) ·' NC

(mg/kg<lay) -1 19£ i

crotal) 8.08E-08

Dermal Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 4.35E-06 mg/kg-day - (mg/kg-€lay) 4 NC

Antimony 1.50E-02 mg/L 1.508-02 mg/L M . 2.73E-08 mg/kg-day - (mg/kg-day) -1 NC

Arsenic 1.96E·02 mg/L 1.96E-02 mg/L M 3.56E-08 mg/kg-day 1.50E+00 (mg/kg-day) ·' 5.34E-08

Barium 1.908-01 mg/L 1.901-01 mg/L M 3.45E-07 mg/kg-day (mg/kg-day) ·1 NC

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 5.53E-09 mg/kg-day - (Ing/kg-day) -1 NC

Chromium 2.80E·01 mg/L 2.80E·01 mg/L M 5.09E-07 Ing/kg·day - Ong/kg-day) -1 NC

Chromium VI (Hexavalent) 6.30E-02 . mg/L 6.303-02 mg/L M 2.29507 mg/kg·day - (mg/kg-day) -1 NC

Copper 4.ZOE-02 mg/L 4.20E-02. mg/L M 7.642-08 mg/kg-day - (mg/kg-day) ·1 NC

Iron 5.30E+00 mg/L 5.30E+00 mg/L M 9.64506 mg/kg-day - (Ing/kg-day) ·' NC

Lead 3.002-02 mg/L 3.002-02 . mg/L M 5.46£-08 mg/kg-day - (mg/kg-day) -1 NC

Manganese 7.19E-01 mg/L 7.19E-01 mg/L M , 1.ME-06 mg/kg-day - (ing/kg-day) -1 NC

Mercury 3.60E-04 mg/L 3.60E-04 mg/L M 6.55£-10 mg/kg<lay - (Ing/kg-day) -1 NC

Nickel 2.40E-02 mg/L 2.40E42 mg/L M 8.73E-09 mg/kg-day (mg/kg-day) -1 NC

Selenium . 2.30E-02 mg/L 2.30E-02 mg/L M 4.18 E-08 mg/'kg-day - (Ing/kg-day) -1 NC

Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 5.27E-08 mg/kg-day - (mg/kg-day) -1 NC

Val#&m 2.10E-02 mg/L 2.10E-02 mg/L . M 3.82E-08 mg/kg-day - (mg/kg-day) -1 NC

Zinc 9.93E-02 mg/L 9.93E-02 mg/L .-M 1.08507 mg/kg-day - (mg/kg-day) -1 NE

(rotal) 5.34 E-08

Total Risk Across All Exposure Routes/Pathways  1.3607
Notes:

- = Not Available

N/A = Not Applicable

NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.16.RME

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAL/COMMERCIAL WORKER EXPOSURE TO SURFACE WATER
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water.

Exposure Medium: Surface Water

Exposure Point: Ingestion and Dermal

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expost,re Chimiral Medium Medium Route Route EPC fitak/ Intake Cance• Slope Cancer Slope Cance•
Rout, of Potential EPC EPC EPC EPC Selected (Cance,> (Canrer) Farto, Factor Units Risk

Conrern Voll,f liMits Value Units fo, Hazard liMits

Calrulatton (1)

--
Inge"ion Aluminum 5.74E+00 mg/L 5.74E+00 mg/L M 1.00E-04 mg/kg-day - (mg/4.day) -1 NC

Antimony 1.69E·02 mg/L 1.692-02 mg/L M 2.95£-07 mg/kg-day . (mg/kg-day) -1 NC
Arsenic 2.26E·02 mg/L 2.26£-02 mg/L M 3.94E-·07 mg/kg-day 1.50E+00 (mg/kg-day) ·'. 592507

Barium 3.37E-01 mg/L 3.37E-01 mg/L M 5.88E-06 mg/kg-day - (mg/kg-€lay) ·, NC

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 531 E-08 mg/kg-day (ms/kg-day) -I NC

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 1.20505 mg/kg-day (mg/kg-day) -1 NC

Chromium VI (Hexavalent) 1.02E-01 mg/L 1.02£-01 mg/L M 1.79506 mg/kg-day - (mg/kg-{lay) ·' NC

Copper 2.66E·01 mg/L 2.66E-01 mg/L M 4.65E-06 mg/kg-day - (mg/kg-day) 4 NC
Iron 3.15 E+01 mg/L 3.BE+01 mg/L M 551 E-04 mg/kg-day (mg/kg-day) ·, NC

Lead 1.84501 mg/L 1.84E-01 mg/L M 3.22E-06 mg/kg-day (mg/kg-day) -i NC

Manganese 1 91 E+00 mg/L 1.91 E+·00 mg/L M 3.34E-05 mg/kg-day - (Ing/kg-day) 4 NC

Mercury 4.OOE-04 mg/L 4.0OE-04 mg/L M 6.99E-09 mg/kg-day - (mg/kg-day) 4 NC

Nickel 1.44E-01 mg/L 1.44E-01 mg/L M 2.51£46 mg/kg-clay (Ing/kg-day) ·1 NC

Selenium 238E-02 mg/L 238E-02 mg/L M 430607 mg/kg-day - (Ing/kg-day) 4 NC

Thallium 3.42E-02 mg/L 3.42E-02 mg/L M 5.98E-07 mg/kg-day (mg/kg-day) -1 NC

Vanadium 2.84E·02 mg/L 2.ME-02 mg/L M 4.971-07 mg/kg-day - (mg/kg-day) ·1 NC
Zinc 2.66E-01 mg/L 2.66E-01 mg/L M 4.65£-06 mg/kg-day (mg/kg€lay) -' NC

CTotal) 592E-07

Dermal Aluminum 5.74E+00 mg/L 5.74 E+00 mg/L M 6.62E-05 mg/kg-day - (rns/kg-day) -1 NC

Antimony
2.60E-07 mg/kg-clay 1.50£+00 (mg/kg-day) ·1 3.90E-07

1.69E-02 mg/L 1.69E-02 mg/L M 1.958-07 mg/kg-day - (mg/kg-day) ·t NC

Arsenic 2.26E-02 mg/L 2.26E·02 mg/L M
Barium 3.37E-01 mg/L 3.37E-01 mg/L M 3.88E-06 mg/kg-day - (mg/kg-day) 4 NC

Beryllium ' 3.04£43 mg/L 3.04 E-03 mg/L M 3.51 E-08 mg/kg-day - (mg/kg-day) -1 NC

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 7.89E-06 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 1.02!i-01 mg/L 1.02E-01 mg/L M 2.36E-06 mg/kg-day - (mg/kg-day) ·1 NC

Copper 2.66E-01 mg/L 2.66E-01 mg/L M 3.07E-06 mg/kg-day - (mg/kg-day) 1 NC

Iron 3.15 E+01 mg/L 3.15E+01 mg/L M 3.64E-04 mg/kg-{lay (mg/kg-day) -1 NC

Lead 1.84E-01 mg/L 1.84 E-01 mg/L M 2.13 E-06 mg/kg-day (mg/kg-day) -' NC

Manganese 1.91E+00 mg/L 1.91£+00 mg/L M 2.20E-05 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 4.OOE-04 mg/L - 4.00£-04 mg/L M 4.611-09 mg/kg-day - (Ing/kg-day) ·' NC

Nickel 1.44E-01 mg/L 1.44E-01 mg/L M 3.32E-07 mg/kg-day - (mg/kg-day) -1 NC

Selenium 2.58E-02 mg/L 238E-02 mg/L M 2.97E-07 mg/kg-day - (mg/kg-day) -1 NC

Thallium 3.42E·02 mg/L 3.42E-02 mg/L M 3.94E-07 mg/kg-day - (mg/kg-day) ·1 NC

Vanadium 2.84£02 mg/L 2.84£-02 mg/L M 3.28£-07 mg/kg-day - (mg/kg-day) -1 NC

Zinc , 2.66E-01 mg/L 2.66E-01 mg/L M 1.84506 mg/kg-day (mg/kg€lay) -1 Ng

mot,9 - 3.90E-07

Total Risk Across All Exposure Routes/Pathways  9.8EEL -
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated ·

(1) Medium-Specfic (M) EPC selected for risk calculation.

CRA 1986



CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SURFACE WATER
CENTRAL TENDENCY

OPERABLEUNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point Ingestion and Dermal

Receptor Population: Construction/Utility Worker
Receptor Age: Adult -

Page 1 of 1
TABLE B.2.17.CT

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cance'Slope Cancer Slope Cancer
Route of Potentiat EPC EPC EPC El?C Selected (Cancey) (Cancel) Factor Factor liMits Risk

Concern Valul Un;ts Value Units for Hazard Units

Calculation (1)

Ingestion Aluminum 2.39E+·00 mg/L 2.3§'M*$5- mg/L M 6.68M-08 mg/kg-day ' - (mg/kg-day) -4 NC
Antimony 1.50E-02 - mg/L 1.50£-02 mg/L· M 4.19E·10 mg/kg-day - (mg/kg-day) 4 NC
Arsenic · 1.96E-02 mg/L 1.96£-02 mg/L M 5.47E-10 mg/kg-day 1.508+00 (mg/kg-day) -1 8.202-10

Barium 1902-01 mg/L 1.90E-01 mg/L M 5.31 E·09 mg/kg-day (mg/kg-day) -1 NC

Beryllium 3.04E-03 mg/L 3.04E-03 mg/L M 8.50E-11 mg/kg-day - (mg/kg-day) -1 NC
Chromium 2.80E-01 mg/L 2.80£-01 mg/L M 7.83E-09 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 6.30E·02 mg/L 6.30E-02 mg/L M 1.76E-09 mg/kg-day - (mg/kg-day) ·1 NC
Copper 4.20E-02 mg/L 4.2OE-02 mg/L M 1.172-09 mg/kg-day (mg/kg-day) ·' NC
Iron 5.30E+00 . mg/L 5.30E+00 mg/L M 1.48E-07 mg/kg-day (mg/kg-day) 4 NC
Lead - 3.OOE-02 Ing/L 3.OOE-02 mg/L M 8.39£-10 mg/kg-day - (mg/kg-day) -1 NC

Manganese 7.19E·01 mg/L 7.19 E-01 mg/L M 2.01 E-08 mg/kg-day - (mg/kg-day) ·1 NC

Mercury

6.n E-10 mg/kg-day (mg/kg-day) -1

3.60E-04 mg/L 3.60E-04 mg/L M 1.01 E-11 mg/kg-day - (mg/kg-day) -1 NC
Nickel 2.40E·02 mg/L 2.40E-02 mg/L M NC
Selenium 2.30E-02 mg/L 2.30E-02 mg/L M 6.43E-10 mg/kg-day - (mg/kg-day) -1 NC
Thallium 2.90E-02 mg/L 2.90E-02 mg/L M 8.llE-10 mg/kg-day - (mg/kg-day) -, NC

Vanadium 2.10E·02 Ing/L 2.10E-02 mg/L M 5.87E-10 mg/kg-day (mg/kg-day) -1 NC

Zinc 9.93E-02 nig/L 9.93E-02 mg/L M , 2.77E-09 mg/kg-day - (mg/kg-day) -1 NG

(Total) 8.2OE-10
Dermal Aluminum 2.39E+00 mg/L 2.39E+00 mg/L M 4.41 E-08 mg/kg-day - (mg/kg-day) -1 NC

Antimony 1.50E-02 mg/L 1.50E-02 mg/L M 2.77E-10 mg/kg-day - (mg/kg-day) -' NC

Arsenic .1.96£-02 mg/L 1.96£-02 mg/L M 3.61£-10 mg/kg-day 1.50EE+00 (mg/kg-day) -' 5.41 E-10

Barium 1.90E-01 mg/L 1.90E-01 mg/L M 3.50E·09 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 3.04£-03 mg/L 3.04 E-03 mg/L M 5.61£-11 mg/kg-day - (mg/kg-day) ·1 NC

Chromium 2.80E-01 mg/L 2.80E-01 mg/L M 5.17E-09 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 6.30E-02 mg/L 6.30E·02 mg/L . M 2.32E-09 mg/kg-day (mg/kg-day) 4 NC

Copper 4.20E-02 mg/L 4.20E-02 mg/L M 7.75E-10 mg/kg-day - (mg/kg-day) -' NC

1:On 5.30E+00 mg/L 5.3OE+00 mg/L M 9.78E-08 mg/kg-day (mg/kg-day) 4 NC

Lead 3.00£-02 mg/L 3.00E-02 mg/L M 5.54E-10 mg/kg-day - (mg/kg-day) -1 NC

Matganese 7.19€-01 nig/L 7.19E-01 mg/L M 1.33E-08 mg/kg-day (mg/kg-day) -1 NC

Mercury 3.60E-04 mg/L 3.60E-04 mg/L M 6.ME-12 mg/kg-day - (mg/kg-day) -1 NC

Nickel 2.40E-02 mg/L 2.40E-02 mg/L M 8.86E-11 mg/kg-day - (mg/kg-day) ·' NC

Selenium 2.30E·02 mg/L 2.30E·02. mg/L M ' 4.24E-10 mg/kg-day - (mg/kg-day) -1 NC

Thallium . 2.90E-02 ing/L 2.9OE-02 mg/L M 5.35E-10 mg/kg-day (mg/kg-day) -1 NC

Vanadium 2.10E-02 mg/L 2.10E-02 mg/L M 3.87E-10 mg/kg-day (mg/kg-day) -1 NC

Zinc 9.93E-02 mg/L 9.93E-02 mg/L M 1.10E-09 mg/kg-day - (mg/kg-day) -1 NE

(Total) 5.41 E-10

Total Risk Across All Exposure Routes/Pathways | 1.4E-09
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.17.RME

CALCULATION OFCANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SURFACE WATER
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point Ingestion and Dermal

Receptor Population: Col.truction/Utility Worker
Receptor Age: Adult

Exposure Chimical Medium Midium Route Route EPC Intake intake Cancer Slope Cancer Slope Calrr,
Rout/ of Potentiat EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor liMits Risk

Con.rn Vallf Units Valur U.il, for Hazard Units

Calculation (1)

Ingestion Aluminum

Antimony
Arsenic

Barium

Beryllium
Chromium

Chromium VI (Hexavalei,t)

Copper
Iron

Lead

Manganese
Mercury
Nickel

Selenium

Thallium

Vanadium

Zinc

5.94A+00 mg/L 5.74E+00 mg/L M 6.42<47 mg/kg-day - (mg/kg-<lay) -1 NC
1.69E-02 rlig/L 1.69E-02 mg/L M 1.89509 rug/kg-day - (mg/kg-day) -1 NC
2.26E-02 mg/L 2.26E-02 mg/L M 2.52E-09 mg/kg-day 1.5OE+00 (mg/kg-day) ·' 3.79E·09

3.37E-01 mg/L 3.37 E-01 mg/L M 3.76E-08 mg/kg-day - (mg/kg-(lay) ·' NC
3.04E-03 rng/L 3.04E-03 mg/L M 3.40E-10 mg/kg-day (mg/k*day) ·' NC
6.84E-01 mg/L 6.84 E-01 Ing/L M 7.65E-08 mg/kg-clay (mg/kg-€lay) -1 NC

1.02501 mg/L 1.02E-01 mg/L M 1.14508 mg/kg-day (mg/kg-day) -1 NC
2.66E-01 mg/L 2.66E-01 mg/L M 2.97E-08 mg/kg-day - (mg/kg-day) -1 NC
3.15£+01 mg/L 3.15E+01 mg/L M 3.53E-06 mg/kg-day - (mg/kg-day) -1 NC

1.84501 mg/L 1.84E-01 mg/L M 2.06E-08 mg/kg-day (mg/kg-<lay) -1 NC

1 91 E+00 mg/L 1.91 E+00 mg/L M 2.14£-07 mg/kg-day - (mg/kg-(lay) ·' NC

4.00E-04 nig/L 4.002-04 mg/L M 4.47E-11 mg/kg·day - (mg/kg-day) 4 NC

1.44E-01 mg/L 1.44 E-01 mg/L M 1.61£-08 mg/kg-day (mg/kg-day) -1 NC

2.58E-02 mg/L 2.58 E-02 mg/L M 2.882-09 mg/kg-day - (mg/kg-day) -1 NC

3.42E-02 mg/L 3.42E-02 mg/L M 3.822-09 mg/kg-day (mg/kg-day) -1 NC

2.84£-02 mg/L 2.84E-02 mg/L M 3.18£-09 mg/kg-day (mg/kg-day) -1 NC

2.66E-01 mg/L 2.66501 mg/L M 2.98E-08 mg/kg-day - (mg/kg-day) -1 &!C

(Total) 3.79E-09 1
Dermal Aluminum 5.74E+00 mg/L 5.74 E+00 mg/L M 4.24 E-07 mg/kg-day - (mg/kg-day) -1 NC '

Antimony 1.69502 mg/L 1.69£-02 mg/L M 1.25E-09 mg/kg-day (mg/kg-day) ·1 NC
Arsenic 2.26E-02 mg/L 2.26E-02 mg/L M 1.673-09 mg/kg-day 1.50E+00 (mg/kg-day) -' 2.50E-09

Barium 3.37E-01 Ing/L 3.37E-01 mg/L M 2.48E-08 mg/kg-day (mg/kg-day) -1 NC

Beryllium 3.04E·03 mg/L 3.04 E-03 mg/L M 2.241-10 mg/kg-day (mg/kg-day) -1 NC

Chromium 6.84E-01 mg/L 6.84E-01 mg/L M 5.05£-08 mg/kg-day - (mg/kg-day) ·1 NC

Chromium VI (Hexavalent) 1.02E-01 mg/L 1.02£-01 mg/L M 1.51 E-08 mg/kg-day - (mg/kg-day) -1 NC

Copper 2.66E-01 mg/L 2.66£41 mg/L M 1.962-08 mg/kg-day - (mg/kg-day) ·' NC

Iron 3.15£+01 mg/L 3.15E+01 mg/L M 2.33E-06 mg/kg-day - (mg/kg-day) 4 NC

Lead 1.84 E-01 mg/L 1.84:E-01 mg/L M 1.36£-08 mg/kg-day - (Ing/kg-day) -1 NC

Manganese 1.91 E+00 mg/L 1.91 E+00 mg/L M 1.41 E-07 mg/kg-day - (mg/kg-day) ·' NC

Mercury 4.0012-04 mg/L 4.00E-04 mg/L M 2.95E-11 mg/kg-day - (mg/kg-day) -1 NC

Nickel + 1.44E·01 mg/L 1.44E-01 mg/L M 2.RE-09 mg/kg-day - (mg/kg-day) ·' NC ,
Selenium 2.583-02 mg/L 2.58E-02 mg/L M 1.90E-09 mg/kg-day - (mg/kg-day) -1 NC

Thallium 3.42E-02 mg/L 3.42£-02 mg/L M 2.52509 mg/kg-day - (mg/kg-day) -1 NC

Vanadium 2.84E-02 mg/L 2.84 E-02 mg/L M 2.10E-09 mg/kg-day - (mg/kg-day) -' NC

Zinc . 2.66E-01 Ing/L 2.66 E-01 mg/L M 1.18 E-08 mg/kgday - (mg/kg-day) ·' &!C 1
(Total) 2.5OE-09

Total Risk Across All Exposure Routes/Pathways 6.3£-09

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Speci fic (M) El'C selected for risk calculation.

CRA 1986
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TABLE B.2.18.Cir

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SEDIMENT
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Medium: Sediment

Exposure Medium: Sediment
Exposure Point: Ingestion and Dermal

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Mediunt Route Route EPC Intake Intake Cancer Stope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Actor Units Risk

Content . Value Units Value Unit§ for Hazard Units

Calculation (1)

Ingestion Arsenic 7.94£+00 mg/L 7.94E+00 mg/L M 3.20E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 4.79E-08

Barium . 1.92£+02 mg/L 1.922+02 mg/L M 7.74E-07 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium . 5.0601 mg/L 5.06£-01 mg/L M 2.04E-09 mg/kg<lay - (mg/kg-day) -1 NC
Cadmium 7.52£-01 mg/L 7.52£41 mg/L M 3.03509 mg/kg-day - (mg/kg-day) 9 NC
Chromium 4.09E+02 mg/L 4.09E+02 mg/L M 1.65E-06 mg/kg-clay - (mg/kg-day) -' NC

Copper 5.42£+01 mg/L 5.42E+01 mg/L f M 2.18£-07 mg/kg-day (mg/kg-day) -' NC

Iron 1.88E+04 mg/L 1.88E+04 mg/L M 7.57E-05 mg/kg-day - (mg/kg-day) 4 NC

Mercury 9.75E-02 mg/L 9.75E-02 mg/L -M 3.93E-10 mg/kgpday - (mg/kg-dayI -1 NC

Nickel 5.81 E+01 mg/L 5.81E+01 mg/L M 2.34507 mg/kg-day - (mg/kg-day) -1 NC

Selenium 1.01E+01 mg/L 1.01E+01 mg/L M 4.06£-08 nig/kg-day - (mg/kg-day) ·' NC

Zinc 1.95E+02 mg/L 1.95£+02 mg/L M 7.87E-07 mg/kg-day - (mg/kg-day) ·1 NE

(Total) 4.79E-08

Dermal Arsenic 7.94E+00 mg/L 7.94E+00 mg/L M 6.33£-10 mg/kg-day 1.505+00 (mg/kg-day) -1 9.49E-10

Barium 1.92£+02 mg/L 1.92E+02 mg/L M 5.11E-09 mg/kg-day (mg/kg-day) 1 NC

Beryllium 5.06E-01 mg/L 5.06501 mg/L M 1.34£-11 mg/kg-day - Ong/kg-day) , -1 NC

Cadmium 7.52£-01 mg/L 7.52£41 mg/L M 2.00E-12 mg/kg-day - (mg/kg-day) -1 NC

Chromium 4.09E+02 mg/L 4.09£+02 mg/L M 1.09E-08 mg/kg-day -\ (mg/kg-day) -1 NC

Copper 5.422+01 mg/L 5.42E+01 mg/L M 1.442-09 mg/kg-day - (mg/kg-day) -1 NC

Iron 1.88E+04 mg/L 1.88E+04 mg/L M 5.OOE-07 mg/kg-day - (mg/kg-day) -1 NC

Mercury 9.75E-02 mg/L 9.75E-02 mg/L M 2.59E-12 mg/kg-day - (mg/kg-day) 4 NC

Nickel 5.81E+01 mg/L 5.81E+01 mg/L M 1.54E-09 mg/kg-day - (mg/kg-clay) d NC

Selenium · 1.NE+01 mg/L 1.01E+01 mg/L M 2.68E-10 mg/kg-day (mg/kg-day) -1 NC

Zinc 1.95E+02 mg/L 1.95£+02 mg/L M 5.19E-09 mg/kg-day - (mg/kg-day) -1 h!£

(Total) 9.49E-10

Total Risk Across All Exposure Routes/Pathways | 4.9E-08
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.18.RME

CALCULATION OF CANCER RISKS FOR CURRENT MAINTENANCE WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

enario Timeframe: Current

edium: Sediment

Exposure Medium: Sediment

Exposure Point: 1ngestion and Dermal
Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer

Route of potential EPC EPC EPC EPC Selected (Cancer') (Cancer> Factor Factor Units Risk

Concern Value Units Value Unih for Hazard Units

1 Calculation (1)

Ingestion Arsenic 1.34E+01 mg/L 1.34E+01 mg/L M 2.99507 mg/kg-day 1.50E+00 (mg/kg-day) d 4.48E-07

Barium 4.89E+02 mg/L 4.89E+02 mg/L M 1.092-05 mg/kg-day - (mg/kg-day) 1 NC

Beryllium 6.30E-01 mg/L 6.30E-01 mg/L M 1 41E-08 mg/kg-day - (mg/kg<lay) -1 NC

Cadmium 9.08E-01 mg/L 9.08E-01 mg/L M 2.03E-08 mg/kg-day - (mg/kg-day) ·1 NC

Chromium . 1.02E+03 mg/L 1.02E+03 mg/L M 2.28E-05 mg/kg-day - (mg/kg-day) ·' NC

Copper 1.28E+02 mg/L 1.28E+02 mg/L M 2.87E-06 . mg/kg-day - (mg/kg-day) 1 NC

Iron 2.39E+04 mg/L 2.39E+04 mg/L M 5.34E-04 mg/kg-day - (mg/kg-day) ·1 NC

Mercury 1.59E-01 mg/L 1.59E-01 mg/L M 3.55E-09 mg/kg-day - (mg/kg-day) -' NC

Nickel 1.41E+02 mg/L 1.41E+02 mg/L M 3.15£46 mg/kg-clay - (mg/kg-day) ·1 NC

Selenium 1.28E+01 mg/L + 1.28E+01 mg/L M 2.87E-07 mg/kg-day - (mg/kg-day) -' NC

Zinc 3.48E+02 mg/L 3.48E+02 mg/L M 7.78E-06 mg/kg-day - (mg/kg-day) ·1 NC

(Total) 4.48507

Dermal Arsenic 1.34E+01 mg/L 1.34E+01 mg/L M 5.92508 mg/kg-<lay 1.50E+00 (mg/kg-day) -, 8.88E-·08

Barium 4.89E+02 mg/L 4.89E+02 mg/L M 7.22E-07 mg/kg-day - (mg/kg-day) ·' NC

Beryllium 6.30E-01 mg/L 6.30E-01 mg/L M 9.30E-10 mg/kg-day - (mg/kg<lay) -1 NC

Cadmium 9.08E-01 mg/L 9.08£-01 mg/L M 1.34509 mg/kg-day - (mg/kg-day) -1 NC

Chromium 1.02£+03 mg/L 1.02£+03 mg/L M 1.51E-06 mg/kg-day - (mg/kg-day) ·1 NC

Copper . 1.28E+02 mg/L 1.28E+02 mg/L M 1.89E-07 mg/kg<lay (mg/kg-day) -1 NC

Iron 2.39E+04 mg/L 2.39E+04 mg/L M 3.52£-05 mg/kg-day - (mg/kg-day) -1 NC

Mercury 1.59E-01 mg/L 1.59E-01 mg/L M 2.34E-10 mg/kg-day - (mg/kg-day) ·1 NC

Nickel 1.41E+02 mg/L 1.41E+02 mg/L M 2.08E-07 mg/kg-day - (mg/kg-day) 1 NC

Selenium 1.28E+01 mg/L 1.28E+01 mg/L M 1.90E-08 mg/kg-day - (mg/kg-day) -1 NC

Zinc 3.48E+02 mg/L 3.48E+02 mg/L M 5.13E-07 mg/kg-day - (mg/kg-day) ·1 kiC

(Total) 8.885-08

Total Risk Across All Exposure Routes/Pathways 5.4E-07

Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986
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TABLE B.2.19.CT

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SEDIMENT
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future
Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chemical Medium Medium Route Rou& EPC intake Intake Cancer Slope Cancer Slope Cancer
Route of potential EPC EPC EPC EPC Setected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value U,lits Value Units for Hazard Units

Calcutation m

Ingestion . Arsenic 7.94E+00 mg/L 7.94E+00 mg/L M 4.77E-07 mg/kg-day 1.50£+00 (Ing/kg-<lay) 4 7.16E-07

Barium . 1.928+02 mg/L 1.92E+02 mg/L M 1.ME-05 mg/kg-day - (mg/kg-€lay) 4 NC

Beryllium 5.06E-01 mg/L 5.06E-01 mg/L M 3.04£48 mg/kg-day . - (mg/kg-day) 4 NC

Cadmium . 7.52E-01 mg/L 7.52.E-01 mg/L . M 4.52£-08 mg/kg-day - (mg/kg-clay) ·1 NC

Chromium 4.09E+02 mg/L 4.09E+02 mg/L M 2.46E-05 mg/kg-{lay - (mg/kg-day) -1 NC

Copper 5.42E+01 mg/L 5.4212+01 mg/L M 3.26E-06 mg/kg-day - (mg/kg-day) -1 NC

Iron 1.88£+04 mg/L 1.88£+04 mg/L M 1.13E-03 mg/kg-day (mg/kg-day) -' NC

Mercury M 3.49£46
mg/kg-day - - (mg/kg-day) *1

9.75E-02- mg/L 9.75E-02 mg/L M 5.86E-09 mg/kg-day - (mg/kg-clay) -1 NC

Nickel 5.81£+01 mg/L 5.81E+01 mg/L NC

Selenium 1.01E+01 mg/L 1.01E+01 mg/L M 6.06E-07 mg/kg-clay - (mg/kg-day) ·t NC

Zinc 1.95E+02 mg/L 1.95E+02 mg/L M 1.17E-05 mg/kg-day . - (mg/kg-dayi -' INg

gotal) · ' 7.16E-07
Dermal Arsenic · 7.94E+00 mg/L 7.94E+00 mg/L M 2.52E-08 mg/kg-day 1.50E+00 (mg/kg-day) -1 3.78E-08

Barium 1.923+02 mg/L 1.92£+02 mg/L M 2.03E-07 mg/kg-clay - Ung/kg-day) -1 NC

Beryllium 5.06E-01 mg/L 5.06E-01 mg/L M 5.35E-10 mg/kg-day - (mg/kg-clay) ·t NC

Cadmium 7.52£41 mg/L 7.52E-·01 mg/L M 7.96E-11 mg/kg-day - (mg/kg-day) -1 NC

Chromium .  4.09E+02 ' mg/L 4.09E+02 mg/L M 4.33507 mg/kg-day - (mg/kg-day) -1 NC

Copper 5.42£+01 mg/L 5.42£+01 mg/L M 5.742-08 mg/kg-day (mg/kg-day) -, NC

Iron 1.88E+04 mg/L 1.88E+04 mg/L M. 1.99E-05 mg/kg-day - (mg/kg-clay) ·1 NC

Mercury 9.75E-02 mg/L 9.75E-02 mg/L M 1.03E-10 mg/kg-day - (mg/kg-day) -1 NC

Nickel · 5.81 E+01 mg/L 5.81 E+01 mg/L M 6.15E-08 mg/kg-day - Ong/kg-day) -1 NC

Selenium 1.018+01 mg/L 1.NE+01 mg/L M 1.07E-08 mg/kg-day (mg/kg-day) -1 NC

Zinc · 1.95E+02 mg/L 1.95E+02 mg/L M 2.07E-07 mg/kg-day - (mg/kg-day) -'  hIC

(Total) 3.78E-08

Total Risk Across All Exposure Routes/Pathways i 7.5E-07

Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

(IRA 19867 (5)
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TABLE B.2.19.RME

CALCULATION OF CANCER RISKS FOR CURRENT/FUTURE TRESPASSER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Chentical Medium Medium Route Route EPC fntake Intake Cance, Slope Cance,Slope Cancer I
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value lIMItS for Hazard Units

Calculation (1)

Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 1986

1ngestion Arsenic · 1.34E+01 mg/L 1.ME+01 mg/L M 1.61£-06 mg/kg-day 1.5OE+00 (mg/kg-€lay) -1 2.41E-06

Barium 4.89E+02 mg/L 4.89E+02 mg/L M 5.88E-05 mg/kg-day - (mg/kg-day) ·1 NC

Beryllium 6.30E-01 mg/L 6.30501 mg/L M 7.57E-08 mg/kg-day - (mg/kg.day) -1 NC

Cadmium 9.08501 mg/L 9.08E-01 mg/L M 1.09507 mg/kg-day - (mg/kg-day) -1 NC

Chromium 1.02E+03 mg/L 1.0212+03 mg/L M 1.23E-04 mg/kg-day - (mg/kg-day) 4 NC

Copper 1.28E+02 mg/L 1.28£+02 mg/L M 1.54505 mg/kg-{lay (mg/kg-day) -' NC

Iron 2.39E+04 mg/L 2.39E+04 mg/L M 2.87E-03 mg/kg-day - (mg/kg-day) ·' NC

Mercury M 1.69E-05 mg/kg-day - (rng/ktday) -1

1.59£-01 mg/L 1.59501 mg/L M 1.91E-08 mg/kg-day - (mg/kg-day) ·1 NC

Nickel 1.41E+02 mg/L 1.41 E+02 mg/L NC

Selenium 1.28E+01 mg/L 1.28£+01 mg/L M 1.54E-06 mg/kg-day - (mg/kg-day) -1 NC

Zinc 3.48E+02 mg/L 3.48E+02 mg/L M 4.18E-05 mg/kg-day (mg/kg-day) 4 hE:

(Total)
Dermal Arsenic 1.34£+01 mg/L 1.34£+01 mg/L M 4.24E-07 mg/kg<lay 1.5OE+00 (mg/kg-day) -1 6.37E-07

Barium 4.89E+02 mg/L 4.89E+02 mg/L M 5.18E-06 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 6.303-01 mg/L 6.30501 mg/L M 6.67E-09 mg/kg-day - (mg/kg-day) ·1 NC

Cadmium 9.08E-01 mg/L 9.08E-01 mg/L M 9.61E-10 mg/kg-day - (mg/kg-day) ·1 NC

Chromium 1.022+03 mg/L 1.02£+03 mg/1 M 1.08505 mg/kg-day - (mg/kg-day) ·' NC

Copper 1.28E+02 mg/L 1.28E+02 mg/L M 1.36E-06 mg/kg-day - (mg/kg-day) -1 NC

Iron 2.39E+04 mg/L 2.39E+04 mg/1 M 2.53E-04 mg/kg-clay - (mg/kg-day) -1 NC

Mercury

1.49EE-06 mg/kg-day - (mg/kg-day) -1 NC

1.59E-01 mg/L 1.592-01 mg/L M 1.68£-09 mg/kg-day - (mg/kg-day) -1 NC

Nickel 1.41£+02 mg/L 1.41 E+02 mg/L M
Selenium 1.28E+01 mg/L 1.28E+01 mg/[ M 1.36£47 mg/kg-day - (mg/kg-day) ·' NC

Zinc 3.48E+02 mg/L 3.48E+02 mg/1 M 3.68£-06 mg/kg-day - (mg/kg-day) ·' h!52

(Total) 6.37E-07

Total Risk Across All Exposure Routes/Pathways  3.OE-06
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TABLE B.2.20.CT

CALCULATION OFCANCER RISKS FOR FUTURE INDUSTRIAUCOMMERCIAL WORKER EXPOSURE TO SEDIMENT

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dennal

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Chemical Medium

of Potential EPC

Concern Value

Medium Route Route EPC intake Intake Cance' Slope Cancer Slope Cancer

EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Units Vatue liMits fo, Hazard + Units

Calculation (1)

Arsenic 7.94E+00 ing/L 7.94E+00 mg/L M 8.75E-07 mg/kg-{lay 1.50E+00 (mg/kg-{lay) '-1 131E-06

Barium 1.92E+02 tng/L 1.92E+02 mg/L M 2.12E-05 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 5.06E-01 mg/L 5.06E-01 mg/L M 5.58E-08 mg/kg-day - (mg/kg-day) -' NC

Cadmium 752E-01 ing/L ' 7.52E-01 mg/L M ' 8.29E-08 mg/kg-day - (mg/kg-day) 1 NC

Chromium 4.09E+02 ing/L 4.09E+02 mg/L M 4.51E-05 mg/kg-day - (mg/kg-day) -1 NC

Copper 5.42E+01 ing/L 5.42E+01 mg/L M 5 98E-06 mg/kg-day - (mg/kg-day) -1 NC

Iron 1.88E+04 ing/L 1.88E+04 mg/L M 2 07E-03 mg/kg-day - (mg/kg-day) · -1 NC
9.75E-02 ing/L 9.75E-02 mg/L M 1.07E-08 mg/kg-day - (mg/kg-day) -1 NC

5.81E+01 'ng/L 5.81E+01 ing/L M 6.40£-06 mg/kg<lay - . (mg/kg-day) -1 NC
Seleniuin 1.01£+01 mg/L 1.01E+01 mg/L M 1.llE-06 mg/kg-day - (mg/kg-day) -1 NC

Zinc · 1.95E+02 mg/L 1.95E+02 mg/L M 2.15E-05 mg/kg-day - (ing/kg-day) 4 NC

(Total)

Arsenic 7.94E+00 ing/L 7.94E+00 mg/L M 1.73E-08 mg/kg-day 1.50E+00 (mg/kg-day) -'
Bariutn 1.92E+02 ing/L 1.92E+02 mg/L M 1.40E-07 mg/kg-day - (mg/kg-day) -'
Beryllium 5.06E-01 ing/L 5.06E-01 mg/L M 3.68E-10 mg/kg-day      - (mg/kg-day) -1
Cadmium 7.52E-01 tng/L 7.52E-01 mg/L M 5.47E-11 mg/kg-day - (mg/kg-day) -1
Chromium 4.09E+02 ing/L ·4.09E+02 mg/L M 2.98E-07 mg/kg-day - (mg/kg-day) -1
Copper 5.42E+01 ing/L 5.42E+01 mg/L M 3.94E-08 mg/kg-day - (ing/kg-{lay) '
Iron 1.88E+04 ing/L 1.88E+04 ing/L M 1.37E-05 mg/kg-day - (mg/kg-day) -'
Mercury 9.75E-02 mg/L 9.75E-02 mg/L M 7.09E-11 mg/kg-day - (ing/kg-day) -1
Nickel 5.81E+01 mg/L 5.81E+01 mg/L M 4.23£-08 mg/kg-day - (mg/kg-day) -1
Selenium 1.01E+01 ing/L 1.01E+01 ing/L M 7.33509 mg/kg-day . - (ing/kg-day) -1
Zinc ' 1.95E+02 ing/L 1.95E+02 mg/L M 1.42E-07 mg/kg-day (mg/kg-day) -1

(Total) 2.60E-08

Total Risk Across All Exposure Routes/Pathways  1.3E-06
-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 19867 (5)
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TABLE B.2.20.RME

CALCULATION OF CANCER RISKS FOR FUTURE INDUSTRIAU COMMERCIAL WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Sce,iario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Expositre Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Setected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value lIMItS for Hazard Units

Calculation a)

Ingestion Arsenic 1.34E+01 ing/L 1.34E+01 mg/I M 4.67E-06 mg/kg-day 1.50E+00 (mg/kg-day) -' 7.01E-06

Barium 4.89E+02 ing/L 4.89E+02 mg/1 M 1.71E-04 mg/kg-day - (mg/kg-day) -' NC

Beryllium 6.30E-01 ing/L 6.30E-01 mg/1 M 2.ZOE-07 mg/kg-day - (mg/kg-day) 1 NC
Cadmium 9.08E-01 ing/L 9.OSE-01 ing/I M 3.17507 mg/kg-day - (mg/kg-<lay) -1 NC
Chromium 1.02E+03 ing/L 1.02E+03 ing/I M 3.57£44 mg/kg-day - (mg/kg-day) -1 NC

Copper 1.28E+02 ing/L 1.28E+02 mg/1 M 4.48505 mg/kg-day - (mg/kg-{lay) -1 NC
Iron 239E+04 ing/L 2.39E+04 mg/I M 8.34E-03 mg/kg-day - (mg/kg-day) -1 NC

Mercury M 491E-05 mg/kg-day - (mg/kg-day) -1

1.59£-01 ing/L 1.59E-01 Ing/1 M 5.54E-08 mg/kg-day - (mg/kg-day) -' NC

Nickel 1.41E+02 mg/L 1.41 E+02 mg/1 NC

Seleniuin 1.28E+01 mg/L 1.28E+01 mg/1 M 4.49E-06 mg/kg-day - (mg/kg-day) -' NC

Zilic 3.48E+02 Ing/L 3.48E+02 mg/1 M 1.22E-04 mg/kg-day - (mg/kg-day) -1 NE

(Total) 7.01 E-06

Dermal Arsenic 1.34E+01 ing/L 1.34E+01 ing/1 M 9.25E-07 mg/kg-day 1.50E+00 (mg/kg-day) 4 1.39E-06

Barium 4.89E+02 ing/L 4.89E+02 Ing/1 M 1.13E-05 mg/kg-day (mg/kg-day) *, NC

Beryllium 6.30E-01 ing/L 6.30E-01 mg/1 M 1.45E-08 mg/kg-day - (ing/kg-day) -1 NC

Cadinium 9.08E-01 ing/L 9.08E-01 ing/ M 2.09E-09 mg/kg-day - (mg/kg-day) ' NC

Chroinium 1.02E+03 ing/L 1.02E+03 mg/ M 2.35E-05 mg/kg-day - (ing/kg-day) -1 NC

Copper 1.28E+02 ing/L 1.28E+02 mg/ M 2.96E-06 mg/kg-day - (ing/kg-day) NC

Iron 2.39E+04 ing/L 2.39E+04 mg/ M 5.51E-04 mg/kg-day - (mg/kg-day) -' NC

Mercury 159E-01 mg/L 1.59E-01 mg/ M 3.66E-09 mg/kg-day - (mg/kg-day) *' NC

Nickel 1.41E+02 ing/L 1.41E+02 mg/ M 3.24E-06 mg/kg-day - (mg/kg-day) 1 NC

Selenium 1.28E+01 mg/L 1.28E+01 mg/ M 2.96E-07 mg/kg-day - (mg/kg-day) 4 NC

Zilc 3.48E+02 mg/L 3.48E+02 mg/ M 8.02E-06 mg/kg-day - (mg/kg-day) '1 NE

(Total) 1.39506

Total Risk Across All Exposure Routes/Pathways  8.4E-06
Notes:

- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.
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Expost#,

Route

Ingestion

Dennal

Notes:
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TABLE B.2.21.CT

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/UTILITY WORKER EXPOSURE TO SEDIMENT
CENTRAL TENDENCY

OF'ERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future 1
Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dennal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer

of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value LIMitS Value Units for Hazard Units

Calculation (1)

Arsenic 7.94E+00 ing/L 7.94E+00 mg/L M 1.478-08 mg/kg-<lay 1.50E+00 (mg/kg-€lay) -1 . 2.20E-08

Barium · 1.92E+02 ing/L 1.92E+02 mg/L M 3.55E-07 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 5.06E-01 ing/L 5.06E-01 mg/L M 9.34E-10 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 7.52E-01 ing/L 7.52E-01 mg/L M 1.39E-09 mg/kg-day - (mg/kg-day) 4 ·NC

Chroinium 4.09E+02 ing/L 4.09E+02 mg/L M 7.55E-07 ing/kg-day - (mg/kg-day) -1 NC

Copper 5.42E+01 ing/L 5.42E+01 mg/L M 1.00E-07 ing/kg-day - (mg/kg-day) *1 NC

Iron 1.88E+04 mg/L 1.88E+04 mg/L M 3.47E-05 mg/kg-day - (mg/kg-day) 4 NC

Skrkcel 5.81E+01 ing/L 5.81E+01 mg/L M ,1.07E-07 mg/kg-day - (mg/kg-day) -1 NC .

9.75E-02 mg/L 9.75E-02 ing/L M 1.80E-10 mg/kg-day - (mg/kg-day) -1 NC

Selenium - 1.01E+01 ing/L 1.01E+01 mg/L M 1.86E-08 mg/kg-day - (mg/kg-day) -' NC

Zinc 1.95E+02 ing/L 1.95E+02 mg/L M 3.61E-07 mg/kg-day - (mg/kg-day) '1 Nc

(Total) 2.20E-08

Arse,iic 7.94E+00 mg/L 7.94E+00 mg/L M 4.408-10 mg/kg-day 1.50E+00 (mg/kg-day) 1 6.59E-10

Barium 1.92E+02 ing/L 1.92E+02 mg/L M 3.55E-09 mg/kg-day - (ing/kg-day) -1 NC

Beryllium 5.06E-01 mg/L 5.06E-01 mg/L M 9.34E-12 mg/kg-day - (mg/kg-day) -1 NC

Cadmium 7.52E-01 Ing/L 7.52E-01 mg/L M 1.39E-12 mg/kg-day - (mg/kg-day) 4 NC
Chromium - 4.09E+02 ing/L 4.09E+02 mg/L M · 7.55E-09 mg/kg-day (mg/kg-<lay) -' NC

Copper - 5.42E+01 Ing/L · 5.42E+01 ing/L M 1.00E-09 ing/kg-day - (ing/kg-day) -1 NC

Iron 1.88E+04 ing/L 1.88E+04 mg/L M 3.47E-07 mg/kg-day - (mg/kg-day) -1 NC

:rcry 9.75E-02 ing/L 9.75E-02 ing/L M 1.80E-12 mg/kg-day - (mg/kg-day) ' NC

5.81E+01 mg/L 5.81E+01 mg/L M 1.07E-09 mg/kg-day - (mg/kg-clay)' *1 NC

Selenium 1.01E+01 ing/L 1.01E+01 mg/L M 1.86E-10 mg/kg-day - (mg/kg-day) -1 NC

Zinc 1.95E+02 Ing/L 1.95E+02 ing/L M 3.61E-09 mg/kg-day - (mg/kg-day) -1 h!£

(Total) · 6.59E-10

Total Risk Across All Exposure Routes/Pathways 2.3E-08

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for rEk calculation.

CRA 19867 (5)
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TABLE B.2.21.RME

CALCULATION OF CANCER RISKS FOR FUTURE CONSTRUCTION/ UTILITY WORKER EXPOSURE TO SEDIMENT
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Ingestion and Dermal
Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value liMits for Hazard Units

Calculation (1)

Ingestion Arsenic 1.34E+01 mg/L 1.34E+01 mg/L M 4.93E-08 mg/kg-day 1.50E+00 (mg/kg-day) -' 7.40E-08
Barium 4.89E+02 ing/L 4.89E+02 ing/L M 1.81E-06 mg/kg-day - (mg/kg-day) -1 NC
Beryllium 6.30E-01 mg/L 6.30E-01 mg/L M 2.32E-09 mg/kg-day - (ing/kg-day) -1 NC
Cadmium 9.08E-01 ing/L 9.08501 mg/L M 3.35E-09 ing/kg-day - (mg/kg-day) 4 NC
Chromium 1.02E+03 Ing/L 1.02E+03 mg/L M 3.76E-06 mg/kg-day - (mg/kg-day) *' NC

Copper 1.28E+02 mg/L 1.28E+02 mg/L M 4.73E-07 mg/kg-day - (mg/kg-day) -1 NC
Iron 2.39E+04 mg/L 2.39E+04 mg/L M 8.81E-05 mg/kg-day - (mg/kg-day) -' NC

Mercury M 5.19£47 mg/kg-day - (tng/kg-day) -'

1.59E-01 ing/L 1.59E-01 mg/L M 5.85E-10 mg/kg-day - (mg/kg-day) -1 NC
Nickel 1.41E+02 mg/L 1.41E+02 mg/L NC
Selenium 1.28E+01 ing/L 1.28E+01 ing/L M 4.74508 mg/kg-day - (mg/kg-day) -1 NC
Zinc 3.48E+02 ing/L 3.48E+02 mg/L M 1.28E-06 mg/kg-day - (mg/kg-day) -' hIC

(Total) 7.40E-08
Dermal Arsenic 1.34E+01 ing/L 1.34E+01 ing/L M 4.44509 mg/kg-day 1.50E+00 (mg/kg-day) -1 6.66E-09

Barium 4.89E+02 mg/L 4.89E+02 mg/L M 5.42E-08 mg/kg-day - (mg/kg-day) -1 NC

Beryllium 6.30E-01 mg/L 6.30E-01 mg/L M 6.97E-11 mg/kg-day - (mg/kg-day) -1 NC
Cadmium 9.08E-01 mg/L 9.08£-01 mg/L M 1.01£-11 mg/kg-day - (mg/kg-day) -1 NC

Chroinium . 1.02E+03 mg/L 1.02E+03 mg/L M 1.13507 mg/kg-day - (mg/kg-day) -1 NC

Copper 1.28E+02 ing/L 1.28E+02 mg/L M 1.42E-08 mg/kg-day - (ing/kg-day) -1 NC

Iron 2.39E+04 ing/L 2.39E+04 mg/L M 2.64E-06 mg/kg-day - (mg/kg-day) -1 NC
Mercury 1.59E-01 mg/L 1.59E-01 mg/L M 1.75E-11 mg/kg-day - (mg/kg-day) -1 NC
Nickel 1.41 E+02 mg/L 1.412+02 mg/L M 1.56E-08 mg/kg-day - (mg/kg-day) 1 NC
Selenium 1.28E+01 ing/L 1.28E+01 mg/L M 1.42E-09 mg/kg-day - (ing/kg-day) '1 NC

Zinc . 3 48E+02 ing/L 3.48E+02 mg/L M 3.85E-08 mg/kg-day - (mg/kg-day) -1 hiC

(Total) 6.66E-09

Total Risk Across All Exposure Routes/Pathways | 8.lE-08
Notes:

-- = Not Available

N/A = Not Applicable
NC = Not Calculated

(1) Medium-Specific (M) EPC selected for risk calculation.

CRA 198
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TABLE B.3.1.CT

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR Cores

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS. NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk . Chemical. Non-Carrinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal Etposure Primary Ingestion Inhalation Dernial Exposure
Routes Total Target OVI Routes Total

Surface Soil Surface Soil/ - Aluminum NC NC NC NC Aluminum - 5.85E-04 2.85E-05 3.86E-06 6.17E-04

and Slag Ambient Air Antimony NC NC NC NC Antimony blood system 1.8212-03 NC 7.99E-05 1.90E-03

Arsenic 3.88E-08 1.9OE-11 7.69E-10 3.96E-08 Arsenic skin discoloration 6.71E-04 NC 1.33E-05 6.84504

Barium NC NC NC NC Barium no effects 7.42.E-05 1.8 LE-06 6.99£49 7.60E-05

Beryllium NC 9.66E-13 NC 9.66E-13 Beryllium chronic beryllium disease 9.16E-06 1.57£-07 8.64E-06 1.80E-05

Cadmium NC 4.15E-12 NC 4.15E-12 Cadmium . kidney 2.10E-04 8.98E-08 2.77E-06 2.13E-04

Chromium Total NC NC NC NC Chromium Total no effects 2.59E-05 NC 1.32E-05 3.91505

Chromium VI (Hexavalent) NC 5.61E-11 NC 5.61E-11 Chromium VI (Hexavalent) no effects 7.10E-05 3.71E-07 1.87E-05 9.015-05

Cobalt NC 4.31£-11 NC 4.31E-11 Cobalt - 3.512-05 6.01E-06 2.31E-07 4.13E-05

Copper NC NC NC NC Copper gastrointestinal system 1.29£-04 NC 8.52E-07 1.30E-04

Iron NC NC NC NC Iron - 2.00503 NC 1.32£-05 2.01E-03

Lead NC NC NC NC Lead - i NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 1.18£-03 1.88E-04 1.95E-04 1.56E-03

Mercury NC NC NC NC Mercury autoimmune system 3.133-05 5.33E-09 2.07E-07 3.15£-05

Nickel NC NC NC NC Nickel body weight 3.97E-04 NC 6.56E-05 4.63E-04

Selenium NC NC NC NC Selenium clinical selerlosis 3.05E-05 NC 2.0 lE-07 3.07£-05

Thallium NC NC NC NC Thallium liver 1.17'E-03 NC 7.73E-06 1.18E-03

Vanadium NC NC NC NC Vanadium - 1.63503 NC 4.1512-04 2.05E-03

Zinc NC NC NC NC Zinc · blood system 1.82£105 NC 1.20E-07 1.83E-05

Surface Soil Surface Soil/ - Antimony NC NC NC NC Antimony blood system 8.30£44 NC 3.65E-05 8.66E-04

Ambient Air Arsenic 3.79E-08 1.85E-11 7.50E-10 3.86E-08 Arsenic skin discoloration 6.54E-04 NC 1.30E-05 6.67E-04

Barium . NC NC NC NC Barium no effects 7.38E-05 1.80E-06 6.96E-09 7.56E-05

Beryllium NC 1.OOE-12 - NC 1.00E-12 Beryllium chronic beryllium disease 9.50E-06 1.63E-07 8.96E-06 1.86E-05

Cadmium NC 1.17E-12 NC 1.17E-12 Cadmium kidney 5.91E-05 2.53E-08 7.792-07 5.99E-05

Chromium Total NC NC NC NC Chromium Total no effects 6.05E-06 NC 3.07E-06 9.12£-06

Cobalt NC 4.68E-11 NC 4.68E-11 Cobalt - 3.BOE-05 6.52E-06 2.51E-07 4.48E-05

Copper NC NC NC NC Copper gastrointestinal system 2.42E-05 NC 1.60E-07 2.44E-05

Iron NC NC NC NC Iron ' - 2.00503 NC 1.32£-05 2.01 E-03

Manganese NC NC NC NC Manganese . - 9.73E-04 1.55E-04 1.60E-04 1.29E-03

Mercury NC NC NC NC Mercury central nervous system 4.38E-05 7.47E-09 2.89E-07 4.41£-05

Nickel NC NC NC NC Nickel autoimmune system 3.86£-05 NC 6.37E-06 4.49E-05

Selenium NC NC NC NC Selenium clinical selenosis 1.73505 NC 1.14E-07 1.74£-05

Thallium NC NC NC NC Thallium liver 6.89E-04 NC 4.553-06 6.93E-04

Zinc NC NC NC NC Zinc blood system 1.62E-05 NC 1.078-07 1.63E-05

CRA 19867 (5)
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TABLE B.3.1.CT

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcillogenic Hazard Quotient
Medium Point

Ingestion fnhalation Dennal Erposure Ingestion Inhalation Dermal ExposurePrimary
Routes Total Target O,yan Routes Total

Slag Surface Soil/ - Aluminum NC NC NC NC Aluminum - 6.4912-04 3.17E-05 4.28E-06 6.85E-04
Ambient Air

QUE 2.78£-08 1.362-11 5.50E-10 2.835-08 Arsenic skin discoloration 4.80E-04 NC 9.51£-06 4.9OE-04

NC NC NC NC Antimony blood system 7.65E-03 NC 3.37E-04 7.98E-03

Barium NC NC NC NC Barium no effects 7.83E-05 1.91E-06 7.38E-09 8.02€-05
Beryllium NC 7.20E-13 NC 7.20E-13 Beryllium chronic beryllium disease 6.82£-06 1.17E-07 6.43E-06 1.34E-05
Cadmium NC 1.10E-11 NC 1.10E-11 Cadmium kidney 5.57E-04 2.39E-07 7.36£46 5.65E-04
Chromium Total NC NC +NC NC Chromium Total no effects 8.06E-05 NC 4.09E-05 1.22E-04

Chromium VI (Hexavalent) NC 1.16E-10 NC 1.16E-10 Chromium VI (Hexavalent) no effects 1.46E-04 7.64E-07 3.86E-05 1.85E-04
Cobalt NC 3.88E-11 NC 3.88E-11 Cobalt - 3.16E-05 5.41E-06 2.08E-07 3.72E-05
Copper NC NC NC NC Copper gastrointestinal system 2.69E-04 NC 1.78E-06 2.71E-04

1ron NC NC NC NC Iron - 2.NE-03 NC 1.33E-05 2.03E-03
Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 1.802-03 2.87]E-04 2.96E-04 2.38E-03

Mercury NC NC NC NC Mercury autoimmune system 7.513-06 1.28E-09 4.96E-08 7.57E-06
Nickel NC NC NC NC Nickel body weight 2.20E-03 NC 3.64E-04 2.57E-03
Selenium NC NC NC NC Selenium clinical selenosis 8.07E-05 NC 5.33E-07 8.13E-05

Thallium NC NC NC NC Thallium liver 2.63Ew03 NC 1.74E-05 2.65E-03

Vanadium NC NC NC NC Vanadium - 3.141£43 NC 7.98E-04 3.94E-03

Zinc NC NC NC NC Zinc blood system 2.34E-05 NC 1.54E-07 2.35E-05

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 1.87E-06 - 1.23E-06 3.llE-06

Antimony NC - NC NC Antimony blood system 2.94E-05 - 1.29E-04 1.59E-04
Arsenic 2.95E-09 - 1.95E·09 4.90E-09 Arsenic skin discoloration 5.10E-05 - 3.37E-05 8.47E-05
Barium NC - NC NC Barium no effects 2.12E-06 - 2.OOE-05 2.21E-05

Beryllium NC - NC NC Beryllium chronic beryllium disease 1.191£-06 - 1.12E-04 1.133-04

Chromium NC - NC NC Chromium no effects 1.46!E-07 -- 7.42£-06 7.571-06

Chromium Vt (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 1.64E-05 - 8.68E-04 8.84E-04

Copper NC - NC NC Copper gastrointestinal system 8.22E-07 - 5.42E-07 1.36E-06
Iron NC - NC NC Iron - 1.38E-05 - 9.13E-06 2.30E-05

Lead NC - NC NC Lead - NC - · NC NC

Manganese NC - NC NC Manganese central nervous system 1.21E-05 - 1.99E-04 2.llE-04

Mercury NC - NC NC Mercury autoimmune system 9.39E-07 - 6.20E-07

Nickel NC - NC NC Nickel body weight 9.39E-07 - 3.1012-06

Selenium NC - NC NC Selenium clinical selenosis 3.60E-06 - 2.38E-06

Thallium NC - NC NC Thallium liver 3.24E-04 - 2.14E-04

Vanadium NC - NC NC Vanadium - 1.64£45 - 4.17E-04

Zinc NC - NC NC · Zinc blood system 2.59E-·07 - 1.03E-07

CRA 1986
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Medium
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Page 3 of 3
TABLE B.3.1.CT

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR COPCs
CENTRAL TENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard QuotientMedium Point

Ingestion Inhalation Derntal Exposure Primary Inges Non Inhalation Dernial Exposure
Routes Total TaNet O.gan Routes Total

Sediment - Arsenic 4.79E-08 - 9.49E-10 4.89E-08 Arsenic skin discoloration 8.29504 - 1.64E-05 8.45E-04
Barium NC - NC NC Barium no effects 8.60E-05 - 8.11£-06 9.41E-05
Beryllium NC - NC NC Beryllium chronic beryllium disease 7.92E-06 - 7.47E-06 1.54E-05

Cadmium NC - NC NC Cadmium kidney 4.71E-05 - 6.221£-07 4.77E-05

Chromium NC - NC NC Chromium no effects 8.54506 - 4.34E-06 1.29E-05

Copper NC - NC NC Copper gastrointestinal disease 4.25E-05 - 2.80E-07 4.27E-05
Iron NC - NC NC Iron - 1.96E-03 - 1.30605 1.98E-03

Mercury . NC - NC NC Mercury autoimmune system 1.02£-05 - 6.7213-08 1.02£-05

Nickel NC - NC NC Nickel . body weight 9.10E-05 - 1.50Eu05 1.06E-04
Selenium NC - NC NC Selenium clinical selenosis 6.31£-05 - 4.17-E-07 6.35E-05
Zinc NC - NC NC Zinc blood system 2.04E-05 - 1.353-07 2.05E-05

Total Risk Across Surface Soil and Slag 4.OE-08

Total Risk Across Sur ace So' 3.9Ii-08

Total Risk Across Slag 2-9E-08

Total Risk Across Surface Wa e 4.9£49

Total Risk Across Sedimen -4.ii;48

Total Risk Across All Media and All Exposure Routes (surface soil and s ag) 9.4E-·08

Total Risk Across All Media and All Exposure Routes (surface so- ) 9.2E-08

Total Risk Across All Media and All Exposure Routes (slag) 8.2E-08

Total Hazard Index cross All Media and All Exposure Routes (surface soil and slag) .ZE-02

Total Hazard Index Across All Media and All Exposure Routes (surface soil) .2E-02

Total Hazud Index Across All Media and All Exposure Routes (slag) 3.OE-02

Surface Soil and Slag

Total [blood system] HI = 2 E-03

Total {skin discoloration] HI = .6E-03

Total [chronic beryllium disease] HI = .5E-04

Total {kidney] HI = 2.6E-04

Total [gastrointestinal system] HI = .7E-04

Total [central nervous system HI = .85-03

Total [autoimmune sys em] HI = 4.3E-05

Total [body we'gh ] HI = 5.7E-04

Total [cliaical se enosis] HI = . .OE-04

Total [ *ver HI = .TE-03

Note:

NC = Not Calculated

CRA 19867 (5)
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TABLE B.3.1.RME

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNtT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Mediunt Exposu,e Exposuve Chemical Carcinogenic Risk Chedcal Non-Carrinogenic Hazard Quotient
Medium Point

Ingestion Inhalat,(on Dernial Exposure Primary Ingesbon Inhalation Bernal Exposure
Routes Total Ta,ret Organ Routes Total

Surface Soil Surface Soil / - Aluminum NC NC NC NC Aluminum - 2.31E-03 1.133-04 1.53E-04 2.58E-03

and Slag Ambient Air NC NC NC NC Antimony227 6.06E-07 2.96E-10 1.20E-07 7.26E-07 Arsenic skin discoloration 3.77E-03 NC 7.47'E-04 4.52E-03

blood system 5.98E43 NC 2.63E-03 8.61E-03

Barium NC NC NC NC Barium no effects 3.38E-04 8.24E-06 3.18E-·07 3.46E-04

Beryllium NC 1.11E-11 NC 1.llE-11 Beryllium chronic beryllium disease 3.79E-05 6.49E-07 3.57E-04 3.95E-04

Cadmium NC 1.80E-10 NC 1.80E-10 Cadmium kidney 3.28E-03 1.40E-06 4.33E-04 3.713-03

Chromium Total NC NC NC NC Chromium Total no effects 8.24E-05 NC 4.18£-04 5.00E-04

Chromium VI (Hexavalent) NC 4.56E-10 NC 4.56E-10 Chromium VI (Hexavalent) no effects 2.08E-04 1.09E-06 5.482-04 7.57E-04

Cobalt NC 9.79E-10 NC 9.79E-10 Cobalt - 2.86E-04 4.91£-05 1.89E-05 3.54504

Copper NC NC NC NC Copper gastrointestinal system 2.00E-03 NC 1.32£-04 2.133-03

Iron NC NC NC NC Iron - 4.51£-03 NC 2.98E-04 4.81E-03

Lead NC NC NC NC Lead - NC NC NC NC

NC NC NC NC Manganese central nervous system 7.23E-03 1.15503 1.19E-02 2.03£-02

NC NC NC NC Mercury autoimmune system 5.19E-04 8.84E-08 3.42E-05 5.53E-04

NC NC NC NC Nickel body weight 3.24E-03 NC 5.35E-03 8.60E-03

NC NC NC NC Selenium clinical selenosis 8.28E-05 NC 5.47E-06 8.83E-05

NC NC NC NC Thallium liver 3.48E-03 NC · 2-30E-04 3.71E-03

NC NC NC NC Vanadium - 4.13E-03 NC 1.OSE-·02 1.46E-02

NC NC NC NC Zinc blood system 8.70E-05 NC 5.74E-06 9.27E-05

Surface Soil Surface Soil/ NC NC. NC Antimony blood system · 2.42E-03 NC 1.06E-03 3.48£43Antimony
Ambient Air Arsenic 2.65£-07 1.29£-10 5.25£-08 ' Arsenic skin discoloration 1.65E-03 NC 3.26E-04 1.98E-03

Barium NC NC NC Barium no effects 4.83E-04 1.18E-05 4.55E-07 4.95£44

Beryllium NC 7.45E-12 NC ! Beryllium chronic beryllium disease 2.54E-05 4.35E-07 2.40E-04 2.66E-04

Cadmium NC 8.84E-12 NC ! Cadmium kidney 1.61E-04 6.89E-08 2.12£-05 1.82E-04

Chromium Total NC NC NC Chromium Total no effects 1.95E-05 NC 9.88£-05 1.18E-04

Cobalt NC 1.87E-09 NC 1 Cobalt - 5.48E-04 9.39E-05 3.62E-05 6.78E-04

Copper NC NC NC Copper gastrointestinal system 6.04£45 NC 3.99£-06 6.44E-05

Don NC NC NC Iron - 4.52E-03 NC 2.98E-04 4.82£-03

Manganese NC NC NC Manganese -1 1.18E-02 1.89£-03 1.95E-02 3.32£-·02

NC

3.18£-03

NC

7.45E-11

8.84£-le

NC

1.87Ea

NC

NC

NC

NC

NC

NC

NC

NC

Mercury NC NC NC Mercury central nervous system 1.01£-03 1.73E-07 .6.69E-05 1.08E-03

Nickel NC NC NC Nickel autoimmune system 8.69E-05 NC 1.43£-04 2.30E-04

Selenium NC NC NC Selenium clinical selenosis 4.82E-05 NC 3.18E-06 5.14E-05

Thallium NC NC NC Thallium liver 2.04E-03 NC 1.35E-04 2.17E-03

Zinc NC NC NC Zinc blood system 4.23E-05 NC 2.79E-06 4.51E-05

CRA 198
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Page 2 of 3
TABLE B.3.1.RME

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medit:,it Poilit

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total To,Xet 079,1 Routes Total

Slag Surface Soil / - Aluminum NC NC NC NC Aluminum - 4.82£43 2.35E-04 3.18£-04 5.37E-03

Ambient Air Antimony NC NC NC NC Antimony · blood system 5.31£-02 NC 2.ME-02 7.64E-·02

Arsenic 4.65E-07 2.27E-10 9.21E-08 5.572-07 Arsenic skin discoloration 2.89E-03 NC 5.73E-04 3.47E-03

Barium NC NC NC NC Barium no effects 2.44 E-04 5.97E-06 2.30E-07 2.51£-04

Beryllium NC 5.03E-12 NC 5.03E-12 Beryllium chronic beryllium disease 1.72E-05 2.94£47 1.62£-04 1.79E-04

Cadmium NC 1.458-10 NC 1.45E-10 Cadmium kidney 2.65E-03 1.13E-06 3.49E-04 3.OOE-03

Chromium Total NC NC NC NC Chromium Total no effects 3.50E-04 NC 1.78£-03 2.13E-03

Chromium VI (Hexavalent) NC 3.64E-09 NC 3.64E-09 Chromium VI (Hexavalent) no effects 1.65E-03 8.66506 4.37E-03 6.03E-03

Cobalt NC 3.91E-10 NC 3.91E-10 Cobalt - . 1.14504 1.96E-05 7.55E-06 1.42E-·04

Copper NC NC NC NC Copper gastrointestinal system 2.66E-03 NC 1.75E-04 2.83E43

Iron NC NC NC NC Iron - 5.06E-03 - NC 3.34E-04 5.40E-03

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 7.62E-03 1.21 E-03 1.26E-02 2.14502

Mercury NC NC NC NC Mercury autoimmune system 7.83£-05 1.33£-08 5.178-06 8.35E-05

Nickel NC NC NC NC Nickel body weight 1.62£-02 NC 2.67E-02 4.28E-02

Selenium NC NC NC NC Seterdum clinica] selenosis 3.29E-04 NC 2.17E-05 3.51E-04

Thallium NC NC NC NC Thallium liver 9.05E-03 NC 5.97E-04 9.65E-03

Vanadium NC NC NC NC Vanadium - 1.17E-02 NC 2.97E-02 4.14E-02

Zinc NC NC NC NC Zinc blood system 2.07£-04 NC 1.3771£-05 2.21E-04

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 1.803-05 - 1.19E-05 2.99E-05

AntimonyAntimony NC - NC NC blood system 1.32£-04 - 5.82E-04 7.143-04

Arsenic 3.79E-08 - 2.50E-08 6.29E-08 Arsenic skin discoloration 2.36E-04 - 1.55£44 3.91E-04

Barium NC - NC NC Barium no effects 1.51E-05 - 1.42£-04 1.57E-04

Beryllium NC - NC NC Beryllium chronic beryllium disease 4.76E-06 - 4.49E-04 4.53E-04

Chromium NC - NC NC Chromium no effects 1.43£-06 - 7.25E-05 7.40E-05

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) ' no effects 1.07E-04 - . 5.641£-03 5.75E-03

Copper NC - NC NC Copper gastrointestinal system 2.08£-05 · - 1.37E-05 3.46E-05

NC - NC NC Iron - 3.292-04 - 2.172-04 5.46E-04

Ne - NC NC Lead - NC - NC NC

NC - NC NC Manganese central nervous system 1.28E-04 - 2.llE-·03 2.24E-03

NC - NC NC Mercury . autoimmune system 4.17E-06 - 2.76E-06 6.93E-06

NC - NC NC Nickel  body weight 2.25E-·05 - 7.43E-05 9.68E-05

NC - NC NC Selenium clinical selenosis 1.613-05 - 1.07E-05 2.68E-05

NC - NC NC Thallium liver 1.53E-03 - 1.018-03 2.54E-03

NC ' - NC NC Vanadium - 8.90E-05 - 2.268-03 2.35E-03

NC - NC NC Zinc blood system 2.78506 - 1.loE-06 3.88246

CRA 19867 (5)
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TABLE B.3.1.RME

SUMMARY OF CURRENT MAINTENANCE WORKER RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current

Receptor Population: Maintenance Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical
Non-Carcinogenic Hazard QuotientMedium Point

Ingestion Inhalation Denial Exposure Primary Ingestion Inhalation Dernial Exposure
Routes Total Ta,ret O7an Routes Total
.....

Sediment Sediment - Arsenic 4.48E-07 - 8.88£-08 5.37E-07 Arsenic skin discoloration 2.79E-03 - 5.53E-04 3.34£-03
Barium NC - NC NC Barium no effects 4.38E-04 - 4.13E-04 8.5OE-04
Beryllium NC - NC NC Berylli urn chrorlic beryllium disease 1.97E-·05 - 1.86E-04 2.06E-04
Cadmium NC - NC NC Cadmium kidney 1.142-04 - 1.50E-05 1.29E-04
Chromium NC - NC NC Chromium no effects 4.26E-05 - 2.16504 2.598-04
Copper NC - NC NC Copper gastrointestinal disease 2.01 E-04 - 1.33E-05 2.142-04
Iron NC - NC NC Iron - 4.98503 3.29E·04 5.3IE-03
Mercury NC - NC NC Mercury autoimmune system 3.312-05 - 2.18E-06 3.53E-05
Nickel NC - NC NC Nickel body weight 4.40E-04 - 7.27E-04 1.17E-03
Selenium NC - NC NC Selenium clinical selenosis 1.61E-04 - 1.06505 1.71£-04
Zinc NC - NC NC Zinc blood system 7.26E-05 - 4.79£-06 7.74E-05

Total Risk Across Surface Soiland Slag 2| .3E

Total Risk Across Surface Soil 3.2E

Total Risk Across Slag 5.6E

Total Risk Across Surface Water

Total Risk Across Sediment ,-

Total Risk Across All Media and All Exposure Routes (surface soil and slag)
Total Risk Across All Media and All Exposure Routes (surface soil)

Total Risk Across All Media and All Exposure Routes (slag)

.-0 Total Hazard Index Across All Media and All Exposure Routes (surface soil and slag) 1.OE-0

-0 Total Hazard Index Across At] Media and All Exposure Routes (surface soi ) .6E-02

-0 Total Hazard Index Across All Media and All Exposure Routes (slag 25E-0

Surfa e Soil and Slag

Total [blood system] HI = 9.51>03

Total [skin discoloration] HI =

Total [chronic beryllium disease] HI =

Total [kidney HI =

Total [gastrointestinal sys em] HI =

Total [central nervous system] HI -

Total [autoimmune system HI -

Total [body we'gh ] HI =

Total [clin'cal se enosis HI =

Total 'ver] HI =
Note:

NC = Not Calculated

CRA 1986

6.3E-08

5.42-07

.3E-06

9.2E-0

1.2E-06

8.3£-03

E-03

3.8E-03

2.4E-03

2.3E-02

6.OE-04

9.9E-03

2.9E-04

6.2E-03
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Page 1 of 3
TABLE B.3.2.Cr

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPCS

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Exposure Chemical Carcinogenic Risk Chemical
Non-Caicinogenic Hazard QuotientMedium Point

Ingestion Inhalation Dernial Exposure Primary Ingestion Inhalation Dermat Exposure
Routes Total Target C»yan Routes Total i

Surface Soil Surface Soil/ - Aluminum NC NC NC NC Aluminum -, 6.55E-03 1.16E-04 1.15E-04 6.78E-03 
and Slag Ambient Air . Antimony NC NC . NC NC Antimony blood system 2.03E-02 NC 2.39E-03 227E-02

Arsenic 5.80E-07 1.ONE-10 3.06£-08 6.tlE-07 Arsenic skin discoloration 7.52E-03 NC 3.97£-04 7.91503
Barium NC NC NC NC Barium no effects 8.31E-04 7.33E-06 2-09E-·077 8.38E-04 1
Beryllium NC 5.21E-12 NC 5.21E-12 Beryllium chronic beryllium disease 1.03E-04 6.35£-07 2.58E-04 3.61E-04
Cadmium NC 2.24E-11 NC 2.24E-11 Cadmium · kidney 2.35E-03 3.643-07 8.27£-05 2.43E-03
Chromium Total NC NC NC NC Chromium Total no effects 2.90E-04 NC 3.93E-04 6.83E-04

Chromium VI (Hexavalent) NC 3.03Ii-10 NC 3.03E-10 Chromium VI (Hexavalent) no effects 7.95E-04 1.50£-06 5.60E-04 1.36E-03
Cobalt NC 2.33E-10 NC 2.33E-10 Cobalt - 3.93E-04 2.43E-05 6.91E-06 4.24£-04

Copper NC NC NC NC Copper gastrointestinal system 1.45E-03 NC 2.55£-05 1.47'E-03

Iron . NE NC NC NC Iron - 2.24£-02 NC 3.94E-04 2.28E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 1.32£-02 7.63E-04 5.82£-03 1.98E-02

Mercury NC NC NC NC Mercury · autoimmune system 3.51504 2.16E-08 6.178-06 3.57E-04

Nickel NC NC NC NC Nickel body weight + 4.45E-03 NC 1.96503 6.41E-03

Selenium NC NC NC NC Selenium clinical selenosis 3.42E-04 NC 6.01E-06 3.48E-04

Thalium NC NC NC NC Thallium liver 1.31£-02 NC 2.31E-04 1.34E-02

Vanadium NC NC NC NC Vanadium - 1.83E-02 NC 1.24E-02 3.07E-02

Zinc NC NC NC NC Zinc blood system 2.04E-04 NC 3.59E-06 2.07£44

Surface Soil Surface Soil/ NC NC NC NC blood system 9.29E-03 NC 1.092-03 1.04E-02- Antimony +
skin discoloration 7.33E-03 NC 3.87844 7.72£-03

Antimony
Ambient Air Arsenic 5.65E-07 9.98E-11 2.99E-08 5.95E-07 Arsenic

Barium NC NC NC NC Barium no effects 8.27E-04 7.29E-06 2.08E-07 8.34E-04

Beryllium NC 5.41E-12 NC 5.41E-12 Beryllium chronic beryllium disease 1.06E-04 6.59E-07 2.68E-04 3.75E-04

Cadmium NC 6.30E-12 NC 6.30E-12 Cadmium kidney 6.61E-04 1.02£-07 2.33E-05 6.85E-04

Chromium Total NC NC NC NC Chromium Total no effects 6.77E-05 NC 9.17E-05 1.59£-04

Cobalt . NC 2.53510 NC 2.53E-10 Cobalt · - 4.26E-04 2.64E-05 7.50E-06 4.60£-04

Copper NC NC NC NC Copper gastrointestinal system 2.71E-04 NC 4.78E-06 2.76E-04

Iron NC NC NC NC Iron - 2.24E-02 NC 3.94E-04 2.28E-02

Manganese NC NC NC NC Manganese - 1.09E-02 6.28E-04 4.792-03 1.63E-02

Mercury NC NC NC NC Mercury central nervous system 4.91£-04 3.OZE-08 8.64£-06 5.OOE-04

Nickel NC NC NC NC Nickel autoimmune system 4.32E-04 NC 1.90E-04 6.22E-04

Selenium NC NC NC NC Selenium clinical selenosis 1.94504 NC 3.41E-06 1.973-04

Thallium NC NC NC NC Thallium liver 7.72£43 NC 1.36E-04 7.85E-03

Zinc NC NC NC NC Zinc blood system 1.81E-04 NC 3.18E-06 1.84504

CRA 19867 (5)
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TABLE B.3.2.CT

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPO

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Receptor Population: Trespasser
Receptor Age: Adolescent

Medium Exposure Exposure Chemical Carcinogenic Risk Chentical
Non-Carcinogenic Hazard Quotient

Mediunt Point

Ingestion Inhalation Dernial Exposure Primary Ingestion Inhalation Dernial Exposure
Routes Total Target Organ Routes Total

Slag Surface Soil/ - Aluminum NC NC NC NC Aluminum - 7.27E-03 1.28£-04 1.28E-04 7.53E-03
Ambient Air Antimony NC NC NC NC blood system 8.57E-02 NC 1.01E-02 9.57E-02Antimony

Arsenic 4.158-07 7.32£-11 2.19E-08 4.37E-07 Arsenic skin discoloration 5.38E-03 NC 2.84E-04 5.66E-03

Barium NC NC NC NC Barium no effects 8.77E-04 7.73E46 2.20E-07 8.84E-04

Beryllium NC 3.88512 NC 3.88E-12 Beryllium chronic beryllium disease 7.64E-05 4.73E-07 1.9213-04 2.69E-04
Cadmium NC 5.95E-11 NC 5.95E-11 Cadmium kidney 6.24E-03 9.66E-07 2.20E-04 6.46E-03

Chromium Total NC NC NC NC Chromium Total no effects 9.03E-04 NC 1.22£-03 2.13E-·03

Chrornium VI (Hexavalent) NC 6.24E-10 NC 6.24E-10 Chromium VI (Hexavalent) no effects 1.64E-03 3.09E-06 1.152-03 2.79E-03
Cobalt NC 2.WE-10 NC 2.10E-10 Cobalt - 3.53E-04 2.192-05 6.22£-06 3.82E-04

Copper NC NC NC NC Copper gastrointestinal system 3.01 E-03 NC 5.302-05 3.07E-03
Iron NC NC NC NC Iron - 2.26E-02 NC 3.97E-04 2.30E-02
Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 2.NE-02 1.16E-03 8.86£-03 3.02E-02

Mercury NC NC NC NC Mercury autoimmune system 8.42£45 5.18509 1.48E-06 8.57E-05

Nickel NC NC NC NC Nickel body weight 2.47£-02 NC 1.09 E-02 3.56E-02

Selenium NC NC NC NC Selenium clinical selenosis 9.04E-04 NC 1.59E-05 9.20E-04

Thallium NC NC NC NC Thallium liver 2.95E-02 NC 5.18E-04 3.00E-02

Vanadium NC NC NC NC Vanadium - 3.52EE-02 NC 2.38E-02 5.91*2

Zinc NC NC NC NC Zinc blood system 2.62£-04 NC 4.61E-06 2.66E-04

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 8.38E-05 - 7.37E-05 1.58E-04

Antimony NC - NC NC Antimony blood system 1.32E-03 - 7.7ZE-03 9.03E-03

Arsenic 1.76E-07 - 1.552-07 3.32£-07 Arsenic . skin discoloration 2.29E-03 - 2.01E-03 4.30E-03

Barium NC -- NC NC Barium no effects 9.513-05 - 1.20E-03 1.29£-03

Beryllium NC - NC NC Beryllium chronic beryllium disease 5.33E-05 - 6.703-03 6.75E-03

Chromium NC - NC NC Chromium no effects 6.55E-06 - 4.43E-04 4.50£44

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 7.36E-04 - 5.18502 5.26E-02

Copper NC - NC NC Copper gastrointestinal system 3.68E-05 - 3.24E-05 6.92E-05

Iron NC - NC NC Iron - 6.203-04 - 5.45E-04 1.16E-03

Lead NC - NC NC Lead - NC - NC NC

Manganese NC - NC NC Manganese central nervous system 5.40E-04 - 1.19E-02 1.24502

Mercury NC - NC NC Mercury autoimmune system 4.21 E-05 - 3.70E-05 7.9 l E-05

Nickel NC - NC NC Nickel body weight 4.21E-05 - 1.85E-04 2.272-04

Selenium NC - NC NC Selenium clinical selenosis 1.61E-04 - 1.42E-04 3.03E-04

Thallium NC - NC NC Thallium liver 1.45E-02 - 1.28€-02 2.73E-02

Vanadium NC - NC NC Vanadium - 7.36E-·04 - 2.49E-02 2.57E42

Zinc NC - NC NC Zinc blood system 1.16£-05 - 6.13£-06 1.77E-05

CRA 1986
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Page 3 of 3
TABLE B.3.2.CT

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Receptor Population: Trespasser
Receptor Age: Adolescent

Exposure Exposure Chentical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermat Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ Routes Total

Sediment Sediment -- Arsenic 7.16E-07 - 3.78E-08 7.54E-07 Arsenic skin discoloration 9.28E-03 - 4.90£-04 9.77E-03

Barium NC NC NC Barium no effects 9.63E-04 ' - 2.422-04 1.21503

Beryllium NC - NC NC Beryllium chronic beryllium disease 8.87E-05 - 2.23£-04 3.12E-04

Cadmium NC - NC NC Cadmium kidney 5.27'E-04 - 1.86E-05 5.46E-04

Chromium NC - NC NC Chromium no effects 9.57£-05 - 1.30E-04 2.25E-04

Copper NC - NC NC Copper gastrointestinal disease 4.75E-04 - 8.37E-06 4.84E-04

Iron NC - NC NC Iron - 2.20£-02 3.87E-04 2.24E-02

Mercury NC - NC NC Mercury autoimmune system 1.14E-04 - 2.01E-06 1.16E-04

Nickel NC - NC NC· Nickel body weight 1.02E-03. - 4.48E-04 1.47'E-03

Selenium NC - NC NC Selenium + clinical selenosis 7.07E-04 - 1.248·05 7.19E-04

Zinc NC - NC NC Zinc blood system 2.28E-04 - 4.02£-06 2.32£-04

Total Risk Across Surface Soil and Slag 1 6
Total Risk Across Surface Soil 6.0

Total Risk Across Slag 4.4

Total Risk Across Surface Water 3.3

Total Risk Across Sedimen -

Total Risk Across All Media and All Exposure Routes (surface soil and s ag) .7

Total Risk Across All Media and All Exposure Routes (surface soi ) .7

Total Risk Across A  Media and All Exposure Routes slag) · .5

E-0 Total Hazard Index Across All Media and Atl Exposure Routes (surface soil and slag) ' 3.2£-0
E-0 Total Hazard Index Across All Media and All Exposure Routes (surface so' ) 2.5E-0

E-0 Total Hazard Index Across Atl Media and All Exposure Routes (stag) 4.8EW

E-0

mm,--- Surfa e Soil and Slag

Total [blood system] HI - 3.2£-02

E-06 Total [skin discoloration HI - 2.26-02

E-06 . Total [chronic beryllium dise } HI = 7.4E-03

E-06 · Total [kidney] HI = 3.OE-03

Total [gastrointestinal system] HI = 2.OE-03

Total [central nervous system] HI - 3.23-02

Total [auto une system] HI = 5.5E-04

Total [body weigh ]HI = 8. E-03

Total [clinical selenos s HI = .4E-03

Total [liver] HI = 4. E-02 ·

Note:

NC = Not Calculated

CRA 19867 (5)
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TABLE B.3.2.RME

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPO

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNrr 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Receptor Population: Trespasser
Receptor Age: Adolescent

Medium Exposure Exposure Chentical Coicinognic Risk Chenticat
Non-Carcinogenic Hazard QuotientMediulit Point

ingestion Inhalation Dermat Exposure Primary · Ingestion Inhalation Dernial Exposure
Routes Total Ta,yet O,gan Routes Total

Surface Soil Surface Soil/ - Aluminum NC NC NC NC Aluminum - 2.59E-02 9.14E-04 2.28E-03 2.91502
and Slag Ambient Air NC NC NC NC Antimony . blood system 6.70E-02 NC 3.93E-02 1.063-01

Antimony
Arsenic 3.26E-06 1.15509 8.60E-07 4.12E-06 Arsenic skin discoloration 4.nE-02 NC 1.112-02 5.34£-02
Barium NC NC NC NC Barium no effects 3.78E-03 6.67E-05 4.75E-06 3.85E-03
Beryllium NC 4.31E-11 NC 4.31E-11 Beryllium chronic beryllium disease 4.24 E-04 5.25E-06 5.33E-03 5.76£43
Cadmium NC 7.00E-10 NC 7.00E-10 Cadmium kidney 3.67-E42 1.14E-05 6.46E-03 4.32E-02
Chromium Total NC NC NC NC Chromium Total no effects 9.22E-04 NC 6.24E-03 7.178-03
Chromium VI (Hexavalent) NC 1.77E-09 NC 1.77E-09 Chromium VI (Hexavatent) no effects 2.33E-03 8.79E-06 8.192-·03 1.05E-02
Cobalt NC 3.81E-09 NC 3.81E-09 Cobalt - 3.21503 3.97E-04 2.82E-04 3.89E-03

Copper NC NC NC NC Copper gastrointestinal system 2.24E-02 NC 1.97E-·03 2.43E-02

Iron NC NC NC NC Iron - 5.0512-02 NC 4.45E-03 5.50E-02
Lead NC NC NC NC Lead - NC NC NC NC

NC NC NC NC Manganese central nervous system 8.10E-02 9.34E-03 1.78E-01 2.68E-01

NC NC NC NC Mercury . autoimmune system 5.81E-03 7.15£-07 5.llE-04 6.32E-03

NC NC NC NC Nickel body weight 3.632-02 NC 7.99E-02 1.16£-01

NC NC NC NC Selenium clinical selenosis 9.28E-04 NC 8.16E-05 1.018-03

NC NC NC NC Thallium liver 3.89E42 NC 3.43E-03 4.24E-02

NC NC NC NC Vanadium - 4.63E-02 NC 1.57£-01 2.03E-01

NC NC NC NC Zinc blood system 9.74E-04 NC 8.57E-05 1.06E-03

Surface Soil   - =y 1.42506 5.03E-10 3.76E-07 1.80£-06 Arsenic . skin discoloration 1.85E-02 NC 4.87£-03 2.33E-02

NC NC NC NC Antimony blood system 2.71£-02 NC 1.598-02 4.30E-02

Barium NC NC NC NC Barium no effects 5.41E-03 9.55£-05 6.80E-06 5.51E-03

Beryllium NC 2.89E-11 NC 2.89E-11 Beryllium chronic beryllium disease 2.85E-04 3.53E-06 3.58E-03 3.87E-03

Cadmium NC 3.44E-11 NC 3.44E-11 Cadmium kidney 1.80E-03 5.58E-07 3.17E-04 2.12E-03

Chromium Total NC NC NC NC Chromium Total no effects 2.18E-04 NC 1.48E-03 1.69E-03
Cobalt NC 7.28E-09 NC 7.28E-09 Cobalt - 6.14503 760E-04 5.40E-04 7.44E-03

Copper NC NC NC NC Copper gastrointestinal system 6.77E-04 NC 5.95E-05 7.36E-04

Iron NC NC NC NC Iron - 5.06E-02 NC 4.45503 5.50E-02

Manganese NC NC NC NC Manganese - 1.32E-01 1.53E·02 2.91E-01 4.39E-01

Mercury NC NC NC NC Mercury central nervous system 1.14 E-02 1.40E-06 9.99£-04 1.24£-02

Nickel NC NC NC NC Nickel autoimmune system 9.74E-04 NC 2.14E-·03 3.1212-03

Selenium NC NC NC NC Selenium clinical selenosis 5.40E-04 NC 4.75E-05 5.88E-04

Thallium NC NC N€ NC Thallium liver . 2.29E-02 NC 2.01£43 2.49E-02

Zinc NC NC NC NC Zinc blood system 4.74£-04 NC 4.17E-05 5.16E-04

CRA 1986
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TABLE B.3.2.RME

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future
eceptor Age: Adolescenteceptor Population: Trespasser

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient \Mediunt Point

hgestion Inholation Derniat Exposure Primary Ingestion Inhalation Dennal Exposure
Routes Total Ta,Fet Ogan . Routes Total

Slag Surface Soil/ - Aluminum NC NC NC. NC Aluminum - 5.40E-02 1.91 EE-03 4.75E-03 6.06E-02
Ambient Air Antimony NC NC NC NC Antimony blood system 5.94E-01 NC · 3.49E-01 9.43E-01

Arsenic 2.50E-06 8.82E-10 6.60E-07 3.16E-06 Arsenk skin disdoloration 3.24E-02 NC 8.55£-03 4.10E-02
Barium NC NC NC NC Barium no effects 2.74E-03 4.83E-05 3.44E-06 2.79E-03

Beryllium NC 1.95E-11 NC 1.95E-11 Beryllium chronic beryllium disease 1.92E-04 2.38£-06 2-423-03 2.61E-03

Cadmium NC 5.65E-10 NC 5.65E-10 Cadmium kidney 2.96E-02 9.183-·06 5.22E-03 3.49E-02

Chromium Total NC NC NC NC Chromium Total no effects 3.92E-03 NC 2.65E-02 3.04E-02
Chromium Vt (Hexavalent) NC 1.418-08 NC 1.41 Ii-08 Chromium VI (Hexavalent) no effects 1.85E-02 7.01E-05 6.52E-02 8.38E-·02

Cobalt NC 152E-09 NC 1.52E-09 Cobalt - 1.281*3 1.59E-04 1.13E-04 1.55E-03

Copper NC NC NC NC Copper gastrointestinal system 2.97£-02 NC 2.62£-03 3.24E-02

Iron NC NC NC NC Iron - · 5.67E-02 NC 4.992-03 6.17E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 8.532-02 9.83E-03 1.87£-01 2.83E-01

Mercury NC NC NC NC Mercury autoimmune system 8.77E-04 1.08507 7.72E-05 9.54E-04
Nickel NC NC NC NC Nickel body weight 1.81 E-0 1 NC 3.98E-01 5.792-01

Selenium NC NC NC NC 5elenium clinical selenosis 3.69E-03 NC 3.25E-04 4.01E-03
Thallium NC NC Nd NC Thallium liver 1.01E-01 NC 8.92E-03 1.10E-01

Vanadium NC NC NC NC Vanadium - 1.31E-01 NC 4.43E-01 5.74E-01

Zinc NC NC NC NC Zinc blood system 2.3ZE-03 NC 2.04E-04 2.53E-03

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 8.0*04 - 7.09E-04 1.51E-03

Antimony NC -- NC NC Antimony blood system 5.93E-03 - 3.48E-02 4.07E-02

Arsenic 8.14£-07 · - 7.163-·07 1.53E-06 Arsenic skin discoloration 1.06E-02 - 9.29E-03 1.98E-02

Barium NC - NC NC Barium no effects 6.75&-04 - 8.48E-03 9.15E-03

Beryllium NC - NC NC Beryllium chronic beryllium disease 2.13£-04 - 2.68E-02 2.70£-02

Chromium NC -. NC NC Chromium - no effects 6.40E-05 - 4.33£.03 4.40E-03

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 4.78£-03 - 3.37E-01 3.42501

Copper NC - NC NC Copper gastrointestinal system 9.33E-04 - 8.ME-04 1.75E-03

Iron NC - NC NC Iron - 1.47E-02 - 1.30E-02 2-773-02

Lead NC - NC NC Lead - NC - NC NC

NC - NC NC Manganese central nervous system 5.74E-03 - 1.26E-01 1.32£-01

NC - NC NC Mercury autoimmune system 1.87504 - 1.65£-04 3.52£-04

NC - NC NC Nickel body weight 1.OlE-03 - 4.44E-03 5.45E-03

NC - NC NC Selenium clinical selenosis 7.23E-04 - 6.36E-04 1.36£-03

NC - NC NC Thallium liver 6.85E-02 - 6.03E-02 1.29£-01

NC - NC NC Vanadium - 3.99E-03 - 1.358-01 1.39EE-01

NC - NC NC Zinc blood system 1.243-04 - 6.57E-05 1.90504

CRA 19867 (5)
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TABLE B.3.2.RME

SUMMARY OF CURRENT/FUTURE TRESPASSER RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Current/Future

Receptor Population: Trespasser
Receptor Age: Adolescent

Med{unt Exposure Exposure Chentical Carcinogenic Risk Chemical
Non-Caicinogenic Hazard QuotientMedium Point

Ingestion khalahon Derma! Exposure Prin,ary ingestion Inhalation Dernial Exposure
Routes Total Ta,xet O,yan Routes Total

Sediment Sediment - Arsenic 2.41£-06 - 6.37£-07 · 3.05E-06 Arsenic skin discoloration 3.13E.02 - 8.25E-·03 3.95£-02
Barium NC - NC NC Barium no effects 4.90£-03 - 6.16£-03 1.llE-02
Beryllium NC - NC NC Beryllium chronic beryllium disease 2.21504 2.78E-03 3.OOE-03
Cadmium NC - NC NC Cadmium kidney 1.27E-03 - 2.24E-04 1.50E-03
Chromium NC - NC NC Chromium no effects 4.77E-04 - 3.23503 3.71£-03
Copper NC - NC NC Copper gastrointestinal disease 2.25E-03 - 1.98E-04 2.45E-03
Iron · NC - NC NC Iron - 5.58£-02 - 4.91E-03 6.07E-02

Mercury NC - NC NC Mercury autoimmune system 3.71E-04 - 3.26E-05 4.033-04

Nickel NC - - NC NC Nickel body weight 4.93E-03 - 1.08E-02 1.58E-02
Selenium NC - NC NC Selenium clinical selenosis 1.80E-03 - 1.58E-04 1.96E-03
Zinc NC - NC I NC Zinc blood system 8.13E-04 - 7.15505 8.84504

Total Risk Across Surface Soil and Slag 1
Total Risk Across Surface Soil

Total Risk Across Stag

Total Risk Across Surface Water

Total Risk Across Sediment

Total Risk Across All Media and All Exposure Routes (surface soil and slag)
Total Risk Across All Media and All Exposure Routes (surface soil)

Total Risk Across All Media and All Exposure Routes (slag)

Total Hazard Index Across All Media and All Exposure Routes (surface soil and slag) ZOE+00

Total Hazard Index Across All Media and All Exposure Routes (surface soil) .6E+00

Total Hazard Index Across All Media and All Exposure Routes (slag) 3.9E+00

Surface Soil and Stag

Total [blood system] HI = .SE4

Total [skin discoloration] HI =

Total [chronic beryllium disease] HI =

Total [kidney] HI =

Total [gastrointestinal system] HI =

Total [central nervous system] HI =

Total [autoimmune system] HI -

Total [body weight HI =

Total [clinical selenosis HI =

Total [live ]HI =
Note:

NC = Not Calculated

CRA 1986

4. E-06

.8E-06

3.2E-06

.5£-06

-Eit-06

8.7E-06

6.4£-06

.8£-06

1. E-0

3.6E-02

4.5E-02

2.9E-02

4.OE-0

E-03

.4Ii-O

4.3E-03

.7E-0
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TABLE B.3.3.Cr

SUMMARY OF FUTURE INDUSTRIAUCOMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs

CENTRALTENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker

Receptor Age: Adult ,

Exposuve Exposure Chemical Carcinogenic Risk Chentical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestio,1 Inhalation Dermal Exposure Primary Ingestion Inhalation Denitat Exposure
Routes Total Target Organ Routes Total

Soil Surface Soil/ - Aluminum NC NC NC NC Aluminum - 1.54*2 7.53E-04 1.02E-04 1.63E-02

and Slag Ambient Air Arsenic 1.15E-06 5.60E-10 2.27E-08 1.17E-·06 Arsenic skin discoloration 1.98 E-02 NC 3.93E-04 2.02E-02

Barium NC NC NC NC Barium no effects 1.77E-03 4.33E-05 1.67E-07 1.82£-03

Beryllium NC 3.46E-11 NC 3.46E-11 Beryllium chronic beryllium disease 3.28E-04 5.63E-06 3.10E-04 6.44E-04

Cadmium NC 8.17£-11 NC 8.17E-11 Cadmium kidney 4.13E-03 1.77E-06 5.45E-05 4.191-03

Chromium Total NC NC NC NC Chromium Total no effects 7.07£-04 NC 3.59E-04 1.07503

Chromium VI (Hexavatent) NC 3.84E-09 NC 3.84E-09 Chromium Vt (Hexavalent) no effects 4.86E-03 2.54E-05 1.28£-03 6.16E-03

Cobalt NC 9.39E-10 NC 9.39E-10 Cobalt · - 7.63E-04 1.31E-04 5.03E-06 8.99E-04

Copper NC NC NC NC Copper gastrointestinal system 2.48E-03 NC 1.64E-05 2.50E-03

Iron NC NC NC NC Iron - 6.55E-02 NC 4.32E-04 6.59E42

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 2.62E-02 4.18E-03 4.32E-03 3.47E-02

Mercury NC NC NC NC Mercury autoimmune system 1.03E-03 1.75E-07 6.79E-06 1.04£-03

Nickel NC NC NC NC Nickel body weight 7.46E-03 NC 1.23E-03 8.69E-03

Selenium NC NC NC NC Selenium cllnical selenosis 7.37£44 NC 4.87E-06 7.42£-04

Thallium NC NC NC NC -Ihallium liver 4.59E-02 NC 3.03E-04 4.62E-02

Vanadium NC NC NC NC Vanadium - 4.34E-02 NC 1.10E-02 5.45E-02

Zinc NC NC NC NC Zinc blood system 4.85E-04 NC 3.20E-06 4.88E-04

Soil Surface Sdil/ - Arsenic 1.02£-06 4.97E-10 2.ONE-·08 1.04£-06 Arsenic skin discoloration 1.76£-02 NC 3.48E-04 1.79E-02

Ambient Air Barium NC NC NC NC Barium no effects 1.81£-03 4.42£-05 1.712-07 1.85E-03

Beryllium NC 3.12£-11 NC 3.12£-11 Beryllium chronic beryllium disease 2.96E-04 5.07E-·06 2.79E-04 5.80E-04

Cadmium NC 4.14E-11 NC 4.14E-11 Cadmium kidney 2.09E-03 8.96E-07 2.76E-05 2.12E-03

Chromium Total NC NC NC NC Chromium Total no effects 9.43E-05 NC 4.79E-05 1.42£-04

Cobalt NC 9.44E-10 NC 9.44E-10 Cobalt - 7.67E-04 1.31504 5.06£-06 9.04E-04

Copper NC NC NC NC Copper gastrointestinal system 7.15E-04 NC 4.72E-06 7.20E-04

Iron NC NC NC NC Iron - 6.92E-02 NC 4.57E-04 6.96E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese . - 1.93E-02 3.07[43 3.183-03 2.55E-02

Mercury NC NC NC NC Mercury central nervous system 1.26E-·03 2.14£47 8.30E-06 1.27£-03

Nickel NC NC NC NC Nickel autoimmune system 1.12E-03 NC 1.85E-04 1.31E-03

Selenium NC NC NC NC Selenium clinical selenosis 4.03E-04 NC 2.66E-06 4.06E-04

Zinc NC NC NC NC Zinc blood system 4.67E-04 NC 3.08E-·06 4.70E-04

CIRA 19867 (5)
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TABLE B.3.3.CT

SUMMARY OF FUTURE INDUSTRIAU COMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs
CENTRALTENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Medium Exposuie Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Poilt

Ingestion Inhalation Dennal Erposure Primary Ingestion Inhalation Dernial Exposure
Routes Total Ta'Vt O,yan Routes Total 

Slag Surface Soil/ -- Aluminum NC NC NC NC Aluminum - 1.55E-02 7.57£-04 1.02£-04 1.64502

Ambient Air Arsenic 1.05E-06 5.15E-10 2.09£-08 1.08E-06 Arsenic skin discoloration 1.82£-02 NC 3.61E-04 1.86E-02

Barium NC NC NC NC Barium no effects 1.58E-03 3.85£-05 1.49507 1.62£-03

Beryllium NC 2.74E-11 NC 2.74E-11 Beryllium chronic beryllium disease 2.602-04 4.46E-06 2.45E-04 5.10E-04

Cadmium NC 1.15E-10 NC 1.15E-10 Cadmium kidney 5.83£-03 2.50E-06 7.69E-05 5.91 IE-03

Chromium Total NC NC NC NC Chromium Total no effecb 1.31E-03 NC 6.67E-04 1.983-03

Chromium VI (Hexavalent) NC 7.12E-09 NC 7.12£-09 Chromium VI (Hexavalent) no effects 9.00E43 4.713-05 2.38E-03 1.14E-02

Cobalt NC 6.82E-10 NC 6.82E-10 Cobalt .- 5.54E-04 9.49E-05 3.66E-06 6.53E-04

Copper NC NC NC NC Copper gastrointestinal system 3.77E-03 NC 2.49E-05 3.80E-03

Iron NC NC NC NC Iron - 4.68£-02 NC 3.092-04 4.71 E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 6.34E-02 1.01502 1.04E-02 8.39E42

Mercury NC NC NC NC Mercury autoimmune system 2.26E-04 3.84E-08 1.49£-06 2.27E-04

Nickel NC NC NC NC Nickel body weight 1.84E-02 NC 3.04£-03 2.14342

Selenium NC NC NC NC Setenium clinical selenosis 9.94E-04 NC 6.56E-06

l'hallium NC NC · NC NC Thallium liver 6.99E-02 NC 4.61504

Vanadium NC NC NC NC Vanadium - 5.63E-02 NC 1.43E-02

Zinc NC NC NC NC Zinc blood system 3.678-04 NC 2.426-06

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 5.12£45 - 3.38E-05

Antimony

skin discoloration 1.40E-03 - 9.22E-04

NE - NC NC Antimony blood system ' 8.04E-04 - 3.546-03

Arsenic 8.08508 - 5.34E-08 1.34507 Arsenic

Barium NC - NC NC Barium no effects 5.81 E-05 - 5.48E-04

Beryllium NC - NC NC Beryllium chronic beryllium disease 3.26E-05 - 3.07E-03

Chromium NC - NC NC Chromium no effects 4.00E-06 - 2.03£-04

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 4.50E-04 - 2.38E-02

Copper NC - NC NC Copper gastrointestinal system 2.25E-05 - 1.493-05

Iron NC - NC NC Iron - 3.79E-04 2.50E-04

Lead NC - NC NC Lead - NC - NC

NC - NC NC Manganese central nervous system 3.30E-04 5.45503

NC - NC NC Mercury autoimmune system 2.57E-05 - 1.70E-05

NC - NC NC Nickel body weight 257E-05 - 8.49E-05

NC - NC NC Selenium clinical selenosis 9.863-05 - 6.51E-05

NC - NC NC Thallium liver 8.88E-03 - 5.86E-03

NC - NC NC Vanadium - 4.50E-04 - 1.14 E-02

NC - NC NC Zinc blood system 7.09E-06 - 2.81 E-06
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1.OOE-03

7.04E-02

7.068-02

3.70E-04

3.50E-05

1.34E-03

2.325-03

5.06E-04

3.1OE-03

2.07E-04

2.42£-02

3.74E-05

6.28E-04

NC

5.78E-03

4.27E-05

1.11£-04

1.642-04

1.47E-02

1.19E-·02

9.90E-06
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TABLE B.3.3.CT

SUMMARY OF FUTURE INDUSTRIAU COMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

N]AGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carrinogenic Risk Chentical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dennat Exposure Primary Ingestion Inhalation Dernial Exposure
Routes Total Target Organ Routes Total

Sediment Sediment Arsenic 1.ME-06 - 2.60E-08 1.34E-06 Arsenic skin discoloration 2.27E-02 - 4.49E-04 2.31502

Barium NC - ' · NC NC Barium no effects 2.35E-03 - 2.22E-04 2.58E-03

Beryllium NC - NC NC Beryllium chronic beryllium disease 2.173-04 - 2.04E-04 4.21E-04

Cadmium NC -- NC NC . Cadmium kidney 1.29£-03 - 1.70E-05 1.318-03
.

Chromium NC - NC NC Chromium no effects 2.34E-04 - 1.19E-04 3.53E-04

Copper NC - NC NC Copper ' gastrointestinal disease 1.16503 - 7.67E-06 1.17£-03
Iron NC · - NC NC Iron · - 5.372-02 - 3.55E-04 5.41E-02

Mercury - NC - NC NC Mercury autoimmune system 2.79E-04 - 1.84E-06 2.802-04

Nickel NC - NC NC Nickel - body weight 2.49E-03 - 4.llE-04 2.90E-03

Selenium NC - NC NC Selenium clinical selenosis 1.73E-03 - 1.14E-05 1.74503

Zinc ' NC NC , NC Zinc blood system 5.58£-04 - 3.68E-06 5.62£-04

Total Risk Across Soil and Slag 1.2E

Total Risk Across Soil 1.OE

Total Risk Across Slag .E

Total Risk Across Surface Water .3E

Total Risk Across Sedimen ----IN

Total Risk Across All Media and All Exposure Routes (soil and s ag) 2.6E

Total Risk Across All Media and All Exposure Routes (soi ) 2.5E

Total Risk Across All Media and All Exposure Routes (s ag) 2.6E

-·06 Total Hazard Index kross All Media and All Exposure Routes (surface soil and slag) 4.2E-0

0-06 Total Hazard Index Across All Media and AM Exposure Routes (surface soil) 2.8E-01

..06 Total Hazard Index Across All Media and Atl Exposure Routes (slag) 5. E-0

-07

52- Surface Sol and Slag

Total [blood system] HI = 5.4E-03

-06 Total [skin discoloration] HI = 4.6E-02

46 Total [chronic beryllium disease] HI = 4.2£-03

-06 Total [kidney] HI = 5.SE-03

Total [gastrointestinal system] IiI = 3.7E-03

Total [central nervous system] HI = 4.OE-02

Total [autoimmune system] HI,= .4E-03

Total [body weight] HI - .2E-02

Total [clinical selenosis] HI - 2.6E-03

Total [liver] HI = .3E-0

Note:

NC = Not Calculated

2
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TABLE B.3.3.RME

SUMMARY OF FUTURE INDUSTRIAUCOMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Medium' Exposure Exposure Chemical Carcinogenic Risk Chanical Non-Carcinogenic Hazard Quotient
Medium Point

IngesNon Inhalation Dernial Exposure Primary ;ngesbon Inhalation Derniat Exposure
Routes Total Target O,yan Routes Total

Soil Surface Soil/ - Aluminum NC NC NC NC Aluminum - 2.83E-02 1.38E-03 1.87E-03 3.153-02

and Slag Ambient Air Arsenic 5.072-06 2.48E-09 1.00506 6.OBE-06 Arseric skin discoloration 3.16E-02 NC 6.25E-03 3.78E-02

Barium NC NC NC NC Barium no effects 2.38E-03 5.81E-05 2.24E-06 2.44E-03

Beryllium NC 1.39E-10 NC 1.39£-10 Beryllium chronic beryllium disease 4.75E-04 8.14E-06 4.48503 4.96E-03

Cadmium NC 1.44£-09 NC 1.44E-09 Cadmium kidney 2.62E-02 1.122-05 3.46E-03 2.9712-02

Chromium Total NC NC NC NC Chromium Total no effects 1.04E-03 NC 5.27E-03 6.313-03

Chromium VI (Hexavalent) NC 4.17E-08 NC 4.17E-08 Chromium VI (Hexavalent) no effects 1.90£-02 9.93E-05 5.01E-02 6.92E-02

Cobalt NC 9.53£-09 NC 9.53E-09 Cobalt - 2.79E-03 4.78E-04 1.84£44 3.45E-03

Copper NC NC NC NC Copper gastrointestinal system 1.31E-02 NC 8.67E-04 1.40E-02

Iron NC NC NC NC Iron - 9.24502 NC 6.10E-03 9.85E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 3.80E-02 6.06E-03 6.26E-02 1.07501

Mercury NC NC NC NC Mercury autoimmune system 1.163-02 1.98£-06 7.66E-04 1.24E-02

Nickel NC NC NC NC Nickel body weight 3.02E-02 NC 4.98E-02 8.006-02

Selenium NC NC NC NC Selenium clinical selenosis 1.06E-03 NC 6.98E-05 1.13E-03

Thallium NC NC NC NC Thallium liver 7.55E-02 NC 4.98E-03 8.04E-02

Vanadium NC NC NC NC Vanadium - 5.72502 NC 1.45E-01 2.02E-01

Zinc · NC NC NC NC Zinc blood system 6.79E-04 NC 4.48E-05 7.24E-04

Soil Surface Soil/ - Arsenic 3.70E-06 1.81E-09 7.33E-07 4.44E-06 Arsenic skin discoloration 2.30E-02 NC 4.56E-03 2.76E-02

Ambient Air Barium NC NC NC NC Barium no effects 4.70E-03 1.15E-04 4.43E-06 4.8212-03

Beryllium NC 1.13E-10 NC 1.13E-10 Beryllium chronic beryllium disease 3.87E-04 6.6212-06 3.65E-03 4.04E-03

Cadmium NC 1.64E-10 NC 1.64E-10 Cadmium kidney 2.98£43 1.28E-06 3.93E-04 3.37E-03

Chromium Total NC NC NC NC Chromium Total no effects 1.68E-04 NC 8.55E-04 1.02E-03

Cobalt NC 1.49E-08 NC 1.49E-08 Cobalt - 4.35E-03 7.45E-04 2.87E-04 5.38E-03

Copper NC NC NC NC Copper gastrointestinal system 1.14E-03 NC 7.55E-05 1.22E-03

Iron NC NC NC NC Iron · - 1.26£-01 NC 8.29E-03 1.34£-01

Lead NC NC NC NC Lead - ' NC NC NC

Manganese NC NC NC NC Manganese - 9.40502 1.50E-·02 1.55E-01

Mercury NC NC NC NC Mercury central nervous system 2.75E-03 4.69E-07 1.82£-04

Nickel NC NC NC NC Nickel autoimmune system 1.38E-03 NC 2.283-03 I

Selenium NC NC NC NC Selenium clinical selenosis 5.65E-04 NC 3.73E-05

Zinc NC NC NC NC Zinc blood system 6.78£-04 NC 4.482-05

CRA 1986
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TABLE B.3.3.RME

SUMMARY OF FUTURE INDUSTRIAL'COMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker
Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dennal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Ta,xet OVan Routes Total

Slag Surface Soil/ -- Aluminum + NC NC NC NC Aluminum - 3.37'E-02 1.65503 2.23E-03 3.76E-02
Ambient Air Arsenic 5.66E-06 2.76E-09 1.12£-06 6.78E-06 Arsenic skin discoloration 3.52E-02 NC 6.97E-03 4.22E-02

Barium NC NC NC NC Barium no effects 2.40E-03 5.86E-05 2.26E-06 2.46E-03

Beryllium NC 1.16E-10 NC 1.16E-10 Beryllium chronic beryllium disease 3.96E-04 6.78E-06 3.73E-03 4.13503

Cadmium NC 7.92£-10 NC 7.92E-10 Cadmium kidney 1.44E-02 6.18E-06 1.90E-03 1.63E-02

Chromium Total NC NC NC NC Chrornium Total no effects 1.97E-03 NC 9.99E-03 1.20E-02

Chromium VI (Hexavalent) NC 7.65E-08 NC 7.65E-08 Chromium VI (Hexavalent) no effects 3.48E-02 1.82E-04 9.195-02 1.27E-·01

Cobalt NC 3.18E-09 NC 3.18E-09 Cobalt - 9.30E-04 1.59E-04 6.14E-05 1.15E-03

Copper NC NC NC NC Copper gastrointestinal system 2.39E-02 NC 1.57E-03 2.54E-02

Iron NC NC NC NC Iron - 8.28E-02 NC 5.46E-03 8.83E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 3.87E-01 6.17E-02 6.38£-01 1.09E+00

Mercury

body weight 5.37E-02

NC NC NC NC Mercury autoimmune system 3.04E-04 5.18E-08 2.01£-05 3.24E-04

Nickel NC NC NC NC Nickel NC 8.85E-02 1.42E-01

Selenium NC NC NC NC Selenium clinical selenosis 1.64E-03 NC- 1.08E-04 1.75503

Thallium NC NC NC NC Thallium liver 1.22E-01 NC 8.08£-03 1.31E-01

Vanadium NC NC NC NC Vanadium - 7.98E-02 NC 2.03£-01 2.82E-01

Zinc NC NC NC NC Zinc blood system 7.01E-04 NC 4.63E-05 7.47E-04

Surface Water Surface Water - Aluminum NC - NC NC Aluminum · - 2.81£-04 - 1.85E-04 4.67E-04

Antimony NC - NC NC Antimony blood system 2.07E-03 ' - 9.09E-03 1.12£-02

Arsenic 5.92£-07 · -- 3.90E-07 9.82E-07 Arsenic skin discoloration 3.68E-03 - 2.43£-03 6.llE-03

Barium NC - NC NC Barium no effects 2.35E-04 - 2.22,E-03 2.45E-03

Beryllium NC - NC - NC Beryllium chronic beryllium disease 7.44E-05 ' - 7.012-03 7.09E-03

Chromium NC -- · NC NC Chromium nd effects 2.23E-05 - . 1.13E-03 1.16503

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 1.67'E-03 - 8.81E-02 8.98E-02

Copper NC - NC NC Copper gastrointestinal system 3.25E-04 - 2.15E-04 540E-04

Iron .NC -- NC NC Iron - 5.14503 - 3.39E-03 8.54E-03

Lead .NC - NC NC Lead - NC - NC NC

Manganese NC - NC NC Manganese central nervous system . 2.00E-03 - 3.30E-02 3.50E-02

Mercury NC - NC NC Mercury autoimmune system 6.52E-05 - 4.31E-05 1.08£-04

Nickel NC - NC NC Nickel body weight 3.52E-04 - 1.16E-03 1.51E-03

Selenium NC -- NC NC Selenium clinical selenosis 2.52E-04 -- 1.66504 4.19E-04

Thallium NC - NC NC Thallium liver · 2.39E-02 - . 1.58E-02 3.97E-02

Vanadium NC - NC NC Vanadium - 1.39E-03 - 3.53E-02 3.67E-02

Zinc NC - NC NC Zinc blood system 4.34E-05 - 1.72E-05 6.06£-05

CRA 19867 (5)
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TABLE B.3.3.RME

SUMMARY OF FUTURE INDUSTRIAUCOMMERCIAL WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Industrial/Commercial Worker

Receptor Age: Adult

Mediu,1, Exposure Exposure Chemical Carci,logenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestioi, Inhalation Demial Exposure Primary Ingestion Inhalation Dernial Exposure

Routes Total Target Organ Routes Total

Sediment Sediment Arsenic 7.01506 - 1.39E-06 8.40E-06 Arsenic skin discoloration 4.362-02 - 8.63E-03 5.22E-02

Barium NC - NC NC Barium , no effects 6.84E-03 - 6.45E-03 1.33E-02

Beryllium NC - NC NC Beryllium chronic beryllium disease 3.08E-04 2.91£-03 3.21E-03

Cadmium NC - NC NC Cadmium kidney 1.78E-03 - 2.35E-04 2.01£-03

Chromium NC - NC NC Chromium no effects 6.652-04 - 3.38E-03 4.04E-03

Copper NC - NC NC Copper gastrointestinal disease 3.14E-03 - 2.07£44 3.35E-03

Iron NC -- NC NC Iron - 7.79£-02 - 5.14£-03 8.30£-02

Mercury NC - NC NC Mercury autoimmune system 5.17E-04 -- 3.41E-05 5.51504

Nickel NC - NC NC Nickel body weight 6.88E-03 - 1.14£42 1.82E-02

Setenium NC - NC NC Selenium clinical selenosis 2.513-03 - 1.66504 2.68E-03

Zinc NC - NC NC Zinc blood system 1.13E-03 - 7.48£-05 1.21E-03

Total Risk Across Soil and Slag 

Total Risk Across So*

Total Risk Across S ag 
Total Risk Across Surface Water

Total Risk Across Sediment

Total Risk Across All Media and All Exposure Routes (soil and s ag)

Total Risk Across All Media and All Exposure Routes (so' )

Total Risk Across All Media and All Exposure Routes s ag)

Total Hazard Index Across All Media and All Exposure Routes (surface soil and slag) .2£+00

Total Hazard Index Across All Media and All Exposure Routes (surface soil) 8.8E-0

Total Hazard Index Across All Media and Atl Exposure Routes (slag) 2.4E+00

Surfa e Soil and Slag

Total [blood system] HI = .3E-02

Total [skin discoloration] HI =

Total [chronic beryllium disease] HI =

Total [kidney] HI =

Total [gastrointestinal system] HI =

Total [central nervous system] HI =

Total [autoimmune system] HI =

Total [body weightl HI =

Total [clinical selenosis] HI =

Total [liver] HI =

Note:

NC = Not Calculated

CRA 198

6. E-06

4.5E-06

6.9E-06

9.8E-0

8.41:-06

1.6E-05

1.4 E-05

.6E-05

9.6E-02

.5E-02

3.2E-02

.8E42

4E-01

1.3E-02

.OE-0

4.2E-03

2.5E-01



Meditim Exposit/ Exposuie - Chemical Carrinogenic Risk Chemical ·
Non-Corrinogmir Hazard QuotientMedium Point

Ingistion Inhalation De,mol Exposuie Primary Ingestion Inholation Dermal Exposuie
Routes Tot.l · Target Organ Routes Total

Soil Soil/ - Aluminum NC NC NC NC Aluminum - 2.32E-03 9.91 E-04 2.32E-05 3.34 E-03

and Slag Ambient Air Arsenic 1.92508 8.198-11 5.76E-10 1.99E-08 Arsenic ' skin discoloration 2.99E.03 NC 8.%E-05 3.08E-03

Barium NC NC NC . NC Barium no effects 2.67E-04 5.69E-05 3.82E-08 3-24£-04

Beryllium NC 5.06E-12 NC 5.06512 BeryUium chronic beryllium disease 4.95 E 05 7.40E-06 7.07E-05 1.28E-04

Cadmium NC 1.19E-11 NC 1.19E-11 tadmium kidney 6.23E-04 233E-06 1.25E-05 6378-04

Chromium Total NC NC NC NC Chromium Total no effects 1.07E-04 NC 8.20E-05 189504

Chromium VI (Hexavatent) NC 5.62E-10 NC 5.62E-10 Chromium VI (Hexavatent) no effects 7.32E-04 334E-05 2.93E·04 1.06E-03

Cobalt NC 1.37E-10 NC 1.37E-10 Cobalt - 1.15E-04 1.72E-04 1.15€-06 2.88E·04

Copper · NC NC NC NC Copper gastrointestinal system 3.74£-04 NC 3.74E-06 3.78E-04

Iron NC NC NC NC ]ron ' - 9.87E-03 NC 9.871-05 9.97E-03
Lead NC NC NC NC dad - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 3.95£·03 5.49E-03 9.85£-04 1.04 E-02

Mercury NC NC NC NC Mercury autoimmune system 1.55E-04 2.30E-07 1-55E-06 1_57E-04

Nickel . NC NC NC NC Nickel body weight 1.12E-03 NC 2.81 E-04 1.40E-03

Selenium NC NC NC NC Selenium ctinical selenosis 1.11 E-04 NC 1.11£06 1.128-04

Thallium NC NC NC ' NC Thallium liver 6.92E-03 NC 6.92E-05 6.993-03

Vanadium NC NC NC NC Vanadium - 635E-03 NC 252E-03 9.06E·03

Zinc NC NC NC NC Zinc blood system 7.30E-05 NC 7.30E-07 7.38E-05
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TABLE B.3.4.CT

SUMMARY OF FUTURE CONSTRUCTION/ UTILITY WORKER RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIACARA FALLS, NEW YORK

. Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Soil Soil/ - Arsenic 1.70E-08 7.27511 5.Il E-10 1.76508 Arsenic skin discoloration 2.65E-03 NC 7.96E-05 2.73E-03

Ambient Air Barium NC NC NC NC Barium no effects 2.73E-04 5.81E-05 3.89E-08 3.31 E-04

Beryllium NC 4-56E-12 NC 436£-12 Beryllium chronic beryllium disease 4.46E-05 6.67E-06 6.37E-05 1.15!E-04

Cadmium NC 6.05E-12 NC 6.05E-12 Cadmium kidney 3.15 E-04 1.18E-06 6.30E-06 3.23E-04

Chromium Total NC NC NC NC Chromium Total no effects 1.42505 NC 1.09E-05 232E-05

Cobalt NC 1.38E-10 NC 1.38E-10 Cobalt - 1.16E-04 1.73£-04 1.16E-06 2.90E-04

Copper NC NC NC NC Copper gastrointestinal system 1.08E-04 NC 1.08E-06 1.09E-04

Iron - NC NC NC NC Iron - 1.(ME-02 NC 1.04E-04 1.OSE-02

Lead ' NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese 2.902-03 4.04E-03 7.25E-04 7.67£-03

Mercury NC NC NC NC Mercury central nervous system 1.89E-04 2.82E-07 1.89E-06 1.92E-04

Nickel NC NC NC NC Nickel autounmune system 1.69£-04 NC 4.23£-05 2.llE-04

Selenium NC NC' NC NC Selenium cILnical selenosis · 6.07E-05 NC 6.076-07 6.13E-05

Zinc NC NC NC NC Zinc blood system 7.042-05 NC 7.04 E-07 7.115-05
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TABLE B.3.4.Cr

SUMMARY OF FUTURE CONSTRUCTION/UTILITY WORKER RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Theframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Medium Exposure Exposure Chinical Careinoginic Risk Ch,miral Non-Carcinogenic Hazard QuotientMedi,im Point

Ing,stio• 1.halati'on Dirmol Exposure Prl'mo,y F•gistion F.halation Dermal Exposure
Routes ToW I Target Organ Routes Total

SlaB Soil/ - Aluminum NC NC NC NC Aluminum - 2.34EE-03 9.95E-04 2.ME-05 3.35 E-03
Ambient Air . Arsenic 1.77E-08 7-53E-11 5.30E-10 1.83E-08 Arsenic skin discoloration 2.75E-03 NC 8.24£-05 2.83E-03

Barium NC NC NC NC Barium no e ffects 2.38E-04 5.07E-05 3.40E-08 2.88 E-04

Beryllium NC 4.01E-12 NC 4.01E-12 Beryllium chronic beryllium disease 3.92E-05 5.86£-06 5.60E-05 1.01 E-04
Cadmium NC 1.68E-11 NC 1.68E-11 Cadmium kidney 8.78E-04 3.28E-06 1.761-05 8.99E-04
Chromium Total NC NC NC NC thromium Total no effects 1.98E-·04 NC 1.52E-04 3-501-04

Chromium VI (Hexavalent) NC 1.04E-09 NC 1.04509 Chromium Vl (Hexavalent) no effects 1.36503 6.19E-05 5.428-04 1.96E-03
Cobalt NC 9.96E-11 NC 9.96E-11 Cobalt - 8.35E-05 1.25£44 8.35£-07 2.092-04

Copper NC NC NC NC Copper gastrointestinal system 5.68E-04 NC 5.68E-06 5.74E-04

Iron NC NC NC NC ]ron - 7.06E-03 NC 7.06E-05 7.13E-03
Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 935E-03 1.33E-02 2.38E-03 252E-02

Mercury NC NC NC NC Mercury autoimmune system 3.40E-05 5.06£-08 3.40E-07 3.44E-05

Nickel NC NC NC NC Nickel body weight 2.77E-03 NC 6.94 E-04 3.47E-03

Selenium NC NC NC NC Setenium clinical selenosis 1.50E-04 NC 130E-06 1.51£-04

Thallium NC NC NC NC Thallium liver 1.05£02 NC 1.OSE-04 1.06E-02

Vanadium NC NC NC NC Vanadium - 8.48E-03 NC 3.26£43 1.17502

Zille NC NC NC NC Zinc blood system 553E-05 NC 553E-07 559E-05

Groundwater Groundwater - Aluminum NC - NC NC Aluminum - 1.80E.05 - 1.19E-05 2.99E-05

Antimony NC - NC NC Antimony blood system 4.89E-05 - 2.ISE-04 2.ME-04

Arsenic 9.27E-10 - 6.12E-10 1.54E-09 Arsenic skindiscoloration 1.44 E-04 - 9.51 E-05 2.39E-04

Chromium NC - NC NC Chromium no effects 6.65E-08 - 3.38 E-06 3.44E-06

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 1.63E-05 8.61£44 8.77E-04

Iron NC - NC NC Iron - 6.20£·05 - 4.09E-05 1.03E-04

Lead NC - NC NC Lead - NC - NC NC

Manganese NC - NC NC Manganese central nervous system 2.00 E-05 - 3.29E-04 3.49E-04

Selenium NC - NC NC Selerlium clinical selenosis 1.08E-05 - 7.16E-06 1.80E-05

Thallium NC - NC NC Thallium liver 4.42E-04 - 2.92E-04 7.33E-04

Vanadium NC - NC NC Vanadium - 4.52E-05 - 1.15£43 1.19E-03

Zinc NC - NC NC 'Zinc blood system 1.40506 - 553£47 1.95E-06
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SUMMARY OF FUTURE CONSTRUCTION/UTILITY WORKER RISKS AND HAZARDS FOR COPCs
CENTRALTENDENCY

OPERABLEUNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Medium Exposure. Expost,re Chimiral Ca,rinogrnir Risk Chemiral
Non-Carrinogenic Hazard QuotientMedium Point

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dennal Exposure
Routes Total Target Organ Routes Total

Surface Water Surface Water -- Aluminum NC - NC NC Aluminum - 4.68E-06 - 3.09E-06 7.762-06

Antimony
Arsenic

Barium

Beryllium
Chromium

Chromium VI (Hexavalent)
Copper

NC - NC NC Antimony · blood system 7.34E-05 - 3.23504 3.96E-04
8.20E-10 - 5.41 E-10 1.36E-09 Arsenic skin discoloration 1.28E-04 - 8.42E-05 2.122-04
NC - NC NC Barium no effects 5.31 E-06 5.00505 5.53E-05
NC - NC NC Beryllium chronic beryllium disease 2.971-06 - 2.80E-04 2.83E-·04
NC - NC NC Chromium no effects 3.66E-07 - 1.86E-05 1.89E-05

NC - NC NC Chromium VI (Hexavalent) no effects 4.11£45 - 2.17E-03 2.21 E-03
NC - NC NC Copper gastrointestinal system 2.05£46 - 1.36E-06 3.41 E-06

Page 3 of 4TABLE B.3.4.Cr

]ron NC - NC NC ]ron - 3,46E-05 - 2.28E-05 5.74E-05
Lead NC - NC NC Lead - NC - NC NC
Manganese NC - NC NC Manganese central nervous system 3.01505 - 4.97E-04 5.27E-04

Mercury NC - NC NC Mercury autoimmune system 2.352-06 155E-06 3.90E-06
Nickel NC -- NC NC Nickel body weight 2.35E-06 7.75E-06 1.01 E-05
Selenium NC - NC - NC Selenium clinical selenosis 9.00E-06 - 5.94E-06 1.49 E-05
Thallium NC ' - NC NC Thallium liver 8.11 E-04 5.35[-04 1.35E·03
Vanadium NC - NC NC Vanadium · - 4.UE-05 - 1.04E-03 1.OBE-03

Zinc NC - NC NC Zinc blood system 6.47[-07 - 236£-07 9.04E-07

Sediment Sediment Arsenic 2.20E-08 - 6.59E·10 2.26E-08 Arsenic skin discoloration 3.42£-03 - 1.03E-04 3.52E-03

Barium NC - NC NC Barium no effects 3.55E·04 -- 5.07E-05 4.062-04

Beryllium NC - NC NC Beryllium chronic beryllium disease 3.27E-05 4.671-05 7.94£-05

Cadmium NC - NC NC Cadmium kidney 1.94E-04 - 3.892-06 1.98504

Chromium NC - .NC NC Chromium no effects 352E-05 - 2.71 E-05 6.23E-05

Copper NC - NC NC Copper gastrointestinal disease 1.75E-04 - 1.75E-06 1.77E-·04

NC - NC NC ]ron · - 8.10E-03 - 8.10E-05 8.18E-·03

Mercury ' NC NC NC Mercury autoimmune system 4.20E-05 - 4.20E-07 4.245-05

Nickel NC - NC NC Nickel body weight 3.75E-04 - 9.38E-05 4.69E-04

Selenium NC - NC NC Selenium clinical selenosis 2.60E-04 2.60506 2.63E-04

Zinc NC - NC NC Zinc •blood system 8.41 E-05 - 8.412-07 8.50E-05

 Total Risk Across Soil and Stag  2.l E-08
Totil Risk Across Soil I 1.88-08

Total Risk Across Slag 1.9E-08

Total Risk Across Surface Water 1.4E-09

Total Risk Across Sediment yr.

Total Risk Across All Media and All Exposure Routes (soil and stag) 1 4.5E-08 

Total Risk Across All Media and All Exposure Routes (soil) li 4.2E-08 

Total Risk Across All Media and All Exposure Routes (stag) 43£-08 

Total Hazard Index Across All Media and All Exposure Rout ?s (surface soil and slag) . E-0

Total Hazard Index Across AU Media and All Exposure Routes (sur ace soil 4.6E-0

Total Ijazard Index Across All Media and All Exposure Routes slag 9.3EK)

Surface Soi and S g

Total [blood sys em] H - 8. E-04

Total [skin discoloration] H = .OE-03

Total Ichronic berytlium disease H = 4.9E+04

Total[kidne H = 8.4E-04

Total Igastrointestinal system H = 5.6E-04

Total {central nervous system H = 1. E-02

Total [autoimmune system] Hi - .OE-04

Total [body weightl H = 1.9E-0

Total [clinical selenosis] H - . E-04

Total [liver]HI = 9. E-0

Note

CRA 19867 (5)
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TABLE B.3.4.Cr

SUMMARYOFFUTURECONSTRUCrION/UTILITYWORKERRISKSANDHAZARDSFORCOPCs
CENTRAL TENDENCY

OPERABLE UNIT 3

VANADIUM CORPORAnON OF AMERICA

NIAGAKA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Medium Expos•re Exposure Chemical Co.inogenic Risk Chemical
Non-Carrinogenic Hazard Qi,otimtMedium Point

kgestion Inhdation Denial Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total . Target Organ Routes Total

NC = Not Calculated
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TABLE BId.RME

SUMMARY OFFUTURE CONSTRUCTION/ UTILITY WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Midium Expos,irr Expost,re Chimiral Carrinogemr Risk Chemiral ·
Non-Camnogenic Hazard Quotient -Medi,im Point

fng/stion khalation Denial Exposure Primary Ing,stion Inholotion Denial Exposure
Routes Total Target Orgon Routes Total

Soil , Soil/ - Aluminum NC NC NC NC Aluminum - 7.46E-03 3.18E-03 2.24E-04 1.09502
and Slag Ambient Air Arsenic 5.36E-08 2.28E-10 4.82£49 5.86E-08 Ar·senic skin discoloration 8.33E-03 NC 750E-04 9.08£-03

Barium NC NC NC NC Barium no effects 6.28E-04 1.34E-04 2.69E-07 7.63E-04

Beryllium NC 1.28E-11 NC 1.28E-11 Beryllium chronic beryllium disease 1.25E-04 1.88E-05 5.38E-04 6.82E-04

Cadmium NC 1.33E-10 NC 1.33E-10 Cadmium kidney ' 6.92E-03 239E-05 4.15E-04 7.36E-03

Chromium Total NC NC NC NC Chromium Total no effects 2.74 E-04 NC 6.33E-04 9.07E-04

Chromium VI (Hexavalent) NC 3.85E-09 NC 3.85E-09 Chromium VI (Hexavalent) no effects 5.01 E·03 2.29E-04 6.02E-03 1.13 E-02

Cobalt NC 8.79E-10 NC 8.79E-10 Cobalt - 7.36E-04 1.10E-03 2.21E-05 1.861-03

Copper NC NC NC NC Copper gistrointestinal system 3.47E-03 NC 1.04E-04 357£-03

Iron NC NC NC NC len - 2.44142 NC 7.32E-04 251 E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 1.002-02 1.40£-02 7512-03 3.15E·02

Mercury NC NC NC NC Mercury autoimmune system 3.06£-03 456£-06 9.19E-05 3.16603

Nickel · NC NC NC NC Nickel body weight 7.972-03 NC 5.98E-03 1.40E-02

Selenium NC NC NC NC Selenium cILnkai selenosis 2.79E-04 NC 8.38E-06 2.88E-04

Thallium NC NC NC NC Thallium liver 1.99E-02 NC 5.98E-04 2.05E-02

Vanadium NC NC NC NC Vanadium - 151 E-02 NC 1.74E-02 3.25E-02

Zinc NC NC NC NC  Zinc blood system 1.79£-04 NC 5.38 E-06 1.85E-04

Soil Soil/ - Arsenic 3.91 E-08 1.67510 3526-09 4.286-08 Arsenic ' skin discoloration 6.08E-03 NC 5.47E-04 6.63E·03

Ambient Air Barium NC NC NC NC Barium no effects 1 24503 2.65E-04 5.32E-07 1.51E-03

Beryllium NC 1.04E-11 . NC 1.04E-11 Beryllium chronic beryllium disease 1.OZE·04 1.53E-05 4.372-04 535E-04

Cadmium NC 151 E·11 NC 131 E-11 Cadmium kidney 7.86E-04 2.94E-06 4.72E-05 8.36E-04

Chromium Total NC NC NC NC Chromium Total no effects 4.458-05 NC 1.03E-04 1.47504

Cobalt NC 1.37 E-09 .NC . 1.37E-09 Cobalt - 1.15£43 1.72 E-03 3.44£45 2.90E-03

Copper. NC NC NC NC Copper gastrointestinal system 3.02E-04 NC 906E-06 3.llE-04

iron NC NC NC NC len - 3.32E-02 NC 9.95£-04 342E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese - 2.48E-02 3.46E-02 1.86£42 7.80E-02

Mercury NC NC NC NC Mercury central nervous system 7.27E-04 1.08E-06 2.18E-05 750E-04

Nickel NC NC NC NC Nickel autoimmune system 3.64504 NC 2.73E-04 6.38E-04

Selenium NC .. NC NC NC Selenium clinical selenosis 1.49E-04 NC 4.47E-06 1.54E-04

Zinc NC NC NC NC Zinc blood system 1.79E-·04 NC 5.37E-06 1.84 E-04

CRA 19867 (5)
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TABLE B.3.4.RME

SUMMARY OF FUTURE CONSTRUCTION/ UTILITY WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPOUTION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utllity Worker I
Receptor Age: Adult

Medi,im Exposure Exposure Chimiral Carrinoginir Risk Chemirol Non-Carrinogenir Hazard QuotientMedi,im Point

Ingiston Inholoton Dennal Exposure Primary Ingestion Inhalation Dennal Exposuie
Routes Total Target Organ Routes Totot

SlaB Soil/ - Aluminum NC NC NC NC Aluminum - 8.91E-03 3.802-03 2.67E-04 1.30E-02
Ambient Air Arsenic 5.97 E-08 2.55E-10 5.38£·09 634E-08 Arsenic skin discoloration 9.29E-03 NC 8.362-04 1.01 E-02

Barium NC NC NC NC Barium no effects 6.34E-04 1.355·04 2.72£-07 7.69E-04

Beryllium NC 1.07E-11 NC 1.07E-11 Beryllium chronic beryllium disease 1.NE-04 156E-05 4.48E-04 5.68E-04
Cadmium NC 7.30E·11 NC 7.30E·11 Cadmium kidney 3.81E-03 1.42E-05 2.282-04 4.05E-03

Chromium Total NC NC NC NC Chromium Total no effects 5.20E-04 NC 1.20E-03 1.72E·03

Chromium VI (Hexavalent) NC 7.05 E-09 NC 7.05E-09 Chromium VI (Hexavalent) no effects 9.19E-03 4.20E-04 1.10E-02 2.06E·02

Cobalt NC 2.93E-10 NC 2.93E-10 Cobalt - 2.46!44 3.67E-04 7.37E-06 6.20E-04

Copper NC NC NC NC Copper gastrointestinal system 6.30£43 NC 1.89E-04 6.49E-03
]ron NC NC NC NC ]ron - 2.19E·02 NC 656 E-04 2.25E-02

Lead NC NC NC NC Lead - NC NC NC NC

Manganese NC NC NC NC Manganese central nervous system 1.02&01 1.42E-01 7.65E-02 3.21E-01

Mercury NC NC NC+ NC Mercury autoimmune system 8.02E-05 1.19 E-07 2.41E-06 8.27E-05

Nickel NC NC NC NC .Nickel body weight 1.42E-02 NC 1.06E-02 2.48E-02

Selenium NC NC NC NC Selenium clinical selenosis 4.33E-04 NC 1.30E-05 4.46E-04

Thallium NC NC NC NC Thallium liver 3.DE-02 NC 9.70E-04 3.33£-02

Vanadium NC NC NC NC Vanadium - 2.11 E-02 NC 2.43 E-02 454E-02

Zinc NC NC NC NC Zinc blood system 1.85E-04 NC 5.55E-06 1.91£44

Groundwater Groundwater - Aluminum NC - NC NC Aluminum - 1.83E·04 1.21 E-04 3.03E-04

Anthony NC - NC NC blood system 2.09E-04 9.18E-04 1.13£43Antimony
Arsenic 4.328-09 - 2.85E-09 7.17E-09 Arsenic skin discoloration 6.71 E-04 - 4.43E-04 1.1 l E-03

Chromium NC - NC NC Chromium no effects 8.00 E-07 4.06605 4.14E-05

Chromium VI (Hexavalent) NC - NC NC Chromium VI (Hexavalent) no effects 9.18£·05 - 4.85E-03 4.94E-03

Iron NC - NC NC ]ron - 4.1.E-04 - 2.73E-04 6.86E-04

Lead NC - NC NC Lead. ·· NC -- NC NC

Manganese NC - NC NC Manganese central nervous system 1.18E-04 - 1.95E-03 2.07E-03

Selenium NC - NC NC Setenium clinical selenosis 5.21E-05 3.44 E-05 8.66E-05

Thallium NC - NC NC Thallium liver 1.77E-03 - 1.17E-03 2.93E-03

Vanadium NC - NC NC Vanadium - 5.04£-04 - 1.28E-02 1.33E-02

Zinc NC - NC NC Zinc blood system 8.99E·06 - 3-56E-06 1.26E-05

CRA 1986



SUMMARY OF FUTURE CONSTRUCTION/UTILITY WORKER RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

OPERABLE UNIT 3

VANADIUM CORPORATION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Medi,Im Expos,ire Expositie Chimical Caninogink Risk Chemiral Non-Carrinogenic Hazard Quotient
Medilim Point
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TABLE B.3.4.RME

Ingestion tnhalation Dermil Exposure Primary Ing,stion khalation Denial Exposuie
Routes Total Target Organ . Routes Total

Surface Water Surface Water - Aluminum NC - NC NC Aluminum - 430E-05 - 2.97E-05 7.46E-05

Antimony NC - NC NC Antimony blood system 3.31 E-04 - 1.46E-03 1.79E-03

Arsenic 3.79E-09 - 230E-09 6.29£-09 Arsenic skin discoloration 5.892+04 - 3.89E-04 9.78E-04

Barium NC - NC NC Barium no effects 3.76E-05 - 355E-04 3.93E-04

Beryllium NC - NC NC Beryllium chronicberylliumdisease 1.19E-05 1.12E·03 1.135·03

Chromium NC - NC NC Chromium no effects 357E-06 - 1.81 E-04 1.85E-·04

Chromium VI (Hexavalent) NC - NC NC Chromium Vt (Hexavalent) no effects 2.67E-04 - 1.41E-02 1.44E-02

Copper NC - NC NC Copper gastrointestLnal system 5.21E-05 - 3.44E-05 8.64E-05

]ron NC - NC NC ]ron - 8.23E-04 - · 5.43E-04 1.37E-03

Lead NC - · NC NC Lead - NC NC NC

Manganese NC - NC NC Manganese central nervous system 3.20E-04 - 5.28E-03 5.60E-03

Mercury NC - NC NC Mercury autoimmune system 1.04E-05 - 6.89E-06 1.73 E-05

Nickel NC - NC NC Nickel · body weight 5.63E-05 - . 1.86E-04 2.42E-04

Selenium NC - NC NC 5elenium clinical selenosis 4.04E-05 - 2.66E-05 6.70£-05

Thallium· NC - NC NC Thallium liver * 3.82E-03 2.52E-03 6.35E-03

Vanadium · NC - NC NC Vanadium - 2.22E-04 - 5.65603 5.87E-03

Zinc NC - NC NC .anc blood system 6.94 E-06 - 2.75E-06 9.69E-06

Sediment Sediment Arsenic 7.40E-08 - 6.ME-09 8.07E-08 Arsenic skin discoloration 1.15E-02 - 1.04E-03 1.25£02

Barium NC - NC NC Ba rium no effects 1.812-03 - 7.74E-04 2-58 E-03

Beryllium NC - NC NC Beryllium chronic beryttium disease 8.14£45 - 3.492-04 4.30E-04

Cadmium NC - NC NC Cadmium ' kidney 4.69E·04 - 2.82£-05 4.972-04

Chromium NC - NC NC Chromium no effects 1.76E-04 - 4.05£-04 5.812-04

Copper NC - NC NC Copper gastrointestinal disease 8.29E-04 - 2.49E-05 853E-04

lion NC - NC NC ]ron - 2.06E-02 - 6.17E-04 2.12E-02

Mercury . NC - NC NC Mercury autoimmune system 136E-04 - 4.09506 1.41 E-04

Nickel NC - NC NC Nickel body weight 1.82E-03 - 1.36E-03 3.18£43

Selenium NC - NC NC Selenium clinical selenosis 6.63E-04 - 1.99E-05 6.83E-04

Zinc ' NC - NC NC Zlne . blood system 2.99 E-04 - 8.98E-06 3.OSE-04

Total Risk Across Soil and Slag 4 6.JE-08
Total Risk Across Soil 4.4 E-08

Total Risk Across Slag 7.3E-08

Total Risk Across Surface Water 6.3£-09

Total Risk Across Sediment ..9rM'mr..

Total Risk Across All Media and AU Exposure Routes (soil and slag) 1.5EM

Total Risk Across All Media and Al! Exposure Routes (soil) 1 13E-07

Total Risk Across All Media and All Exposure Routes (stag) 0 1.6E-07

Note

CRA 19867 (5)

Total Hazard Index Across All Media and All E posure Routes (surface soil and slag) .8E-0

Total Hazard Index Across AU Media and Att Exposure Rou es su ace soi . E.01

Total Hazard Index Across Al! Media and All Exposure Rou es (stag) 6. E-0

Surface Soi and S ag

Total [blood sys em] H = . E-0

Total [skin discoloration H = .4E-0

Total [chronic beryllium disease] H = 2. E-0

Total[kidney]H = .9£-03

Total Igastrointestinal system H - 5 E-0

Total [central nervous system] H = 3.9E-0

Total [autoimmure system) H = 3.3E-0

Total [body weightl H = . E-0

Total [clinical selenosis! H - 1.lE-·0

Total [liver] HI = .OE-0



Page 4 of 4
TABLE B.3.4. RME

SUMMARY OF FUTURE CONSTRUCTION/ UTILITY WORKER RISKS AND HAZARDS FOR COPO
REASONABLE MAXIMUM EXPOSURE

OPERABLEUNIT 3

VANADIUM CORPOUTION OF AMERICA

NIAGARA FALLS, NEW YORK

Scenario Timeframe: Future

Receptor Population: Construction/Utility Worker
Receptor Age: Adult

Med/,im EExposure Expositie Chemical Carrinogenir Risk Chemical
Non-Cairinogenic Hazard QuotientMedi,im Point

Ing,sth Inholatun Dennal Exposure Primarl Ingestion Inholotion Dennal Exposure
Routes Total Target Organ Routes Tota;

NC = Not Calculated

CRA 19867


