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1.0 INTRODUCTION

This Multipathway Risk Assessment (MRA) Final Report for the Norlite Light-Weight Aggregate Kiln
facility at 628 South Saratoga Street, Cohoes, New York 12047 revises expands and updates the
previous version of the MRA report that was submifted to the New York State Department of
Environmental Conservation in October 2001. It includes new information, as well as a number of
minor corrections. These were developed in response to comments on the previous version provided
to Norlite in a January 29, 2002 letter from William J. Clarke, Regional Permit Administrator for Region
4 of New York State Department of Environmental Conservation (NYSDEC). The letter included the
several sets of comments and questions developed by the NYSDEC in cooperation with the New York
State Dept. of Health (NYSDOH) and the United States Environmental Protection Agency (U.S. EPA).
These comments addressed with updated and supplemental information provided for both the human
health risk assessment (HHRA) and the preliminary screening level ecological risk assessment
(SLERA) of the MRA.

141 Background

On February 22, 2002, Norlite provided NYSDEC with a set of written responses to the majority of the
comments and questions presented by the three agencies. Data and findings previously submitted
with the February 27 letter to NYSDEC have been integrated into the current report and its
attachments to assure convenient reference for each of the agencies and other interested members of
the public. In general, new topics were added as supplemental subsections in a manner consistent
with the original 2001 report. This should make it easier to interpret the meaning of the changes
regardless of whether they are inserted as supplements or revisions 1o the original version.

U.S. EPA commenis stated that they considered the SLERA to be incompiete without inclusion of at
least two additional types of receptor habitat and a representative selection of “indicator species” that
would more fully portray the range of ecological exposures and potential risks that might exist. The
original scope of the SLERA, presented in 1999 through 2001 reports, was restricted to a preliminary
examination of the projected effects of Norlite emissions upon the aquatic habitats and the diets of
predatory species, such as osprey and heron, in the areas around the confluence of the Mohawk and
Hudson Rivers. Also considered initially were maximum concentrations for emitted chemicals that
might reach fish living in Wright/Bradley Lakes in Troy, NY, across the Hudson River from the Norlite
faciliies, Past experience with ecological screening studies at other New York faciiities buming
hazardous waste-derived fuels indicated that evaluation of potential effects on avian species at or near
the top of the local foodchain could provide a reasonable index of whether other habitats and species
would be challenged by airbome emissions. However, to be responsive to the U.S. EPA comments,
the previous ecological analysis was expanded and revamped. The full analysis and discussion of
results and conclusions are presented in a newly expanded Chapter 8 and its associated appendices.

Norlite-9514-046-500\2002 MRA Update Finat 1-1 Apnl. 2002
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1.2 Facility Emissions

The emission rates assumed for the updated risk analyses provided in this report are a composite of
the previously reported maximum emission rates for organic constituents and slightly adjusted
maximum rates for metals. This latest set of emission rates was derived from the metals permit
limits now being requested for the Norlite Kilns and the measurements of various targeted organic
chemical species obtained from “Trial Burn” and “Risk Burn” data, as briefly explained below. The
objective is to present credible maximum hourly emission rates that would represent an upper limit
for risk assessment purposes, even if the individual rates of various constituents may vary somewhat
during individual hours of the year. This risk assessment includes analysis of both short-term and
jong-term emission rates to ensure that, regardiess of such varigtion, maximum risk estimates
generally remain within acceptable ranges for protection of public health, as specified by the RCRA
permitting process.

All risk analyses are based upon estimated maximum emission rates derived from a sequence of
trial burn and risk burn measurement tests. The first of these was the complete RCRA Trial Burn
Test conducted on April 28-30, 1999. The data from those tests were analyzed and submitted to the
New York State Department of Environmental Conservation (NYSDEC) on August 23, 1999 (ENSR
Doc. No. 9514-040-400). Two more recent “risk burn” update testing programs have been
conducted. The first was conducted between May 22 and 26, 2000 and results were reported to
NYSDEC on August 25, 2000 (ENSR Doc. No. 8514-049-400). The second was the most recent
supplementary “risk burn” testing performed between July 23 and 26, 2001 and reported to NYSDEC
on September 12, 2001 (ENSR Doc. No. 09514-051-400). Data obtained in these latest tests were
limited to measurements of all metals and dioxins and furans emitted from Kiln #1 during “maximal”
normal operations. Finally, as part of Norlite’'s Part 373 Permit. last modified in January 1997,
metals feed rates and system removal efficiencies (SREs) determined from the July 2001 “risk burn”
data were utilized to produce maximum estimated emission rates for metals. These rates reflect
both the normal variation in the shale processed by the kilns and the trace leveis present in the
waste-derived fuels. It is anticipated that long-term normal operations will have annual emission
rates lower than the short-term rates measured in this series of tests.

The purpose of the current risk assessment is to determine whether the facility is now expected to be
in compliance with NYSDEC and the New York State Department of Health (NYSDOH) and U.S. EPA
health protection guidelines, while operating under the maximal emission conditions of the trial bumn
testing. Volume 1 of this updated report presents the complete risk assessment, in that it also includes
previous background information on analysis methods and assumptions. It reiterates the primary steps
of the risk analysis performed and presents a comprehensive update of results so that conclusions can
be drawn about the latest estimates of potential long term and shori-term risks. Volume 2 of the report
consists of a new set of technical appendices containing intermediate and supplementary resuits that
supported the primary analyses.

Norlite-9514-046-5002002 MRA Update Final 1-2 April, 2002
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During normal operations, both lightweight aggregate kilns at Norlite efficiently destroy virtually all
organic materials present in the low-grade fuel they utilize. During the trial burn tests, however, the
single representative kiln tested is operated under “stressed conditions,” simulating the maximum
emissions for all constituent chemicals, to ensure that the measured emission rates represent the
maximum values that could be produced within the entire range of permitted operation. In all cases,
the majority of any trace chemicals not destroyed, principally metals, are generally trapped in the
aggregate solid materials. The trial burn tests are performed to verify that more than 99.99% of the
organic materiais present in the feed, including those in the fuel or any waste derived fuel, are
completely destroyed and/or removed by the air cleaning systems under all possible operating
 conditions. The test results also determine the levels of residual emissions that need to be
evaluated in a risk assessment to confirm the long-term safety of plant operations.

The original Trial Burn Plan (TBP) for this project, prepared by ENSR Intemnational of Westford, MA,
received agency approval in January 19989 and formed the basis for the trial burn tests completed in
April 1999. The final report for the trial burn was issued to the regulatory agencies in August 1999.
Due to the fact that emissions of PCDDs/PCDFs and mercury were much higher than anticipated (and
subsequently drove risk calculations to unacceptable levels), Norlite embarked on a corrective program
to lower these emission parameters. A "Supplemental Risk Burn Protocol", Revision 2, dated April 19,
2000 was subsequently prepared and approved by NYSDEC on April 28, 2000. The Risk Bum
Protocol (RBP) formed the basis for further emissions testing conducted in May 2000 along with
relevant sections of the original TBP. Again, emissions of PCDDs/PCDFs were higher than expected
and it was believed that the manner in which metals had been spiked into the LLGF interfered with the
combustion process. Accordingly, Norlite embarked on preparations for a second risk burn, but with a
different approach to be followed for increasing waste feed metals concentrations to desired levels.
For this program, Norlite added seven (7) metal solutions o the feed tanks io achieve the desired
target metal loadings. These materials included arsenic acid, beryllium acetate, cadmium acetate,
mercury acetate, nickel acetate, copper acetate and zinc acetate. Because a solution of chromium
could not be found that would be completely miscible in the LLGF, a solution of sodium bichromate
was spiked into the LLGF feed line in the same manner as done during the original trial burn and the
Phase 1 risk burn. The “Supplemental Risk Burn 1l Protocol” dated June 28, 2001 and revised July 3,
2001 was approved by NYSDEC on July 6, 2001 and formed the basis for the overall test program.

The primary purpose of the latest (July 2001) supplemental risk burn was to collect data on
carcinogenic metals (As, Be, Cd, Cr and Ni), mercury, and PCDD/PCDF emissions under adverse,
worst-case operating conditions for the kiln. Thus, the supplemental data have been used to update
the human health risk assessment, previously performed using data from the original trial burn
conducted in April 1999 as well as the risk burm conducted in May 2000. Those emissions data
obtained during the Phase 2 "Risk burn” have replaced the previous data for the same parameters in
the risk assessment and the total risk has been recalculated.

As established by the most recent test protocol approved by the NYSDEC, Kiln No. 1 was operated in
a similar manner as described for Test Condition B in the previously approved TBP used to conduct
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the original April 1999 test. This means that the original data on feed organics and those resulting as
products of incomplete combustion could be used without repetition of all of the original testing. Only
data on PCDDs/PCDFs and metals needed updating due to the sensitivity of their emission rates to the
renovations in the Norlite operating conditions.

In order to ensure a high probability for success regarding future operation of the facility, three test
condition variations were evaluated (i.e., each represented a variation on the operating parameters
originally specified to represent the original Test Condition B). The target operating parameters for
each test condition evaluated were as follows:

« Test Condition B represented metal feed rate limits equivalent to permitted levels dated January 8,
1997. A target chlorine loading of 115 Ib/hr (or 2.4% in the LLGF) was also established for
Condition B along with a baghouse inlet temperature of 400°F.

« Test Condition C represented metal feed rate limits equivalent to the NYSDEC initiated permit
modification dated June 23, 2001. A target chlorine loading of 75 Ib/hr (or 1.5% in the LLGF) was
also established for Condition C and a baghouse inlet temperature of 400°F was planned.

« Test Condition D was planned to be identical to Condition B except that the target baghouse inlet
temperature was 375°F.

As explained in the companion report describing the full results of the new testing program (ENSR
Doc. No. 09514-051-400), no solid low-grade fuel (SLGF) or water injection was fed to thé kiln during
any of the test runs. Each test condition consisted of three runs of varying lengths, depending on the
parameters being tested. Stack emissions were characterized for polychlorinated dibenzo-p-dioxins
and polychlorinated dibenzofurans (PCDDs/PCDFs) (3-hr runs) and metals (2-hr runs). Based on the
operating parameters established for each test, Condition D was completed first, followed by
Conditions B and C.

A summary of process operating data for the overall program is provided in Table 1-1. An overview of
emission results are summarized in Table 1-2; the specific vatues for “Condition B” were used for this
MRA update except for metals. Metals emission rates were updated to represent requested permit
conditions for future operations. Table 1-3 presents the latest feed rates assumed in calculating the
emission rates for use in this MRA. The final emission rates and for the selected chemicals of potential
concern, including the lates values for all of the metals are presented and described in Section 4.

1.3 Guidance for Risk Assessment

The risk assessment was conducted in accordance with applicable U.S. EPA and New York State
Department of Health (NYSDOH) guidance. The continuocusly changing science of risk assessment
has led to a series of guidance documents, which include:
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. Guidance for Exposure Assessment of Municipal Solid Waste and Hospital Waste
Incinerator Emissions. New York State Department of Health, 6/27/91 (NYSDOH, 1991).

. Methodology for Assessing Health Risks Associated with Indirect Exposure to Combustor
Emissions, Interim Final (EPA/G00/6-90/003) Jan. 1990 {U.S. EPA, 1990), and the
External Review Draft Addendum, (EPA/600/AP-93/003) Nov. 1993 (U.S. EPA, 1993a).

. (Draft) Implementation Guidance for Conducting Indirect Exposure Analysis at RCRA
Combustion Facilities. OSWER. April 22, 1994. Errata dated Oct. 4, 1994. Attachment C
dated December 14, 1884 (U.S. EPA 1994a, b, ¢).

. North Carolina Protocol for Performing Indirect Exposure Risk Assessments for
Hazardous Waste Combustion Units. January 1997 (NCDEHNR, 1997).

The last of these documents served as the primary basis for the risk assessment modeling algorithms
utilized for this report, since that document built upon and supplemented or corrected a number of the
algorithms developed in the previous documents. Since the submission of the original risk assessment
protocol, however, the U.S. EPA has proposed additional guidance for the performance of
multipathway risk assessments for facilities that burn hazardous waste-derived fuels. The latest draft
published for public comment (and recommended for interim use by the U.S. EPA) presents
supplemental information which was also frequently considered for the current assessment:

» Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities [Peer
Review Draft] (U.S. EPA July 1998 and Errata, August 1989).

For the “Base Case” of the current risk assessment, {c maximize consistency with previous analyses
performed for Norlite’s New York facility, the equations established by the previous series of guidance
documents and the risk modeling exposure assumptions recommended by the NYSDOH were
considered as the primary guidance. For the most part, the equations recommended in the latest U.S.
EPA guidance are identical to those recommended in the North Carolina guidance and utilized for the
risk assessment calculations provided by Norlite in 1999, 2000, and 2001. In ali of these cases, and in
the present case, this newest U.S. EPA (1998 and 1899) documentation was also consulted. There
were several instances in which this newest guidance provided more representative, or more accurate
alternatives for assumptions originally recommended in the predecessors to the North Carolina
guidance for modeling fate and transport of chemicals. These were the methods for: (1) air dispersion
modeling; (2) mercury fate and transport modeling methodology; and (3) transport and fate modeling of
dioxins and furans.

In the first of these listed situations, the newest air modeling methods applied were derived from the
latest U.S. EPA guidance on use of its Industrial Source Compiex Short-Term Model (ISCST3, Version
99155) for risk assessment applications (see Section 3, below). In the second, the methods applied
here are based upon the 1999 Errata update to the U.S. EPA 1998 guidance identified above and
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generally represent the latest scientific information available, much adopted from the Mercury Study
Report to Congress, Vol. | - VI (U.S. EPA, 1997a).

For the third issue, the fate and transport of each of the 17 congeners of toxicological concern were
individually modeled based on data provided in the latest U.S. EPA 1988/9 guidance cited above. This
approach has been used most recently by U.S. EPA Region 6 in its own risk assessments (U.S. EPA,
2001).

There were some elements of this latest guidance that differed significantly from the previous
references. When the difference involved the choice of a “default” value for a modeling parameter,
choices were biased o represent what were understood to be values most appropriate to local
conditions. (This recognized that U.S. EPA recommendations for “default values are generaily
intended to be conservatively high enough to represent the adverse conditions in the entire country).
There were, however, also several instances in which the default data and the recommended choices
for model input values presented in the newer guidance (and pointed out in U.S. EPA Comments on
the previous MRA) contrasted with experience gained in previous modeling of similar situations in New
York State. The occurrence of those situations led to the definition of an alternative {o the “Base Case”
evaluated in this risk assessment. That case is referred to as the “EPA Alternative Case”. Results for
that case are discussed in the Risk Uncertainty section of the main report, and detailed calculation
results are included as an appendix.

For the "EPA Alternative Case”, EPA default alternative exposure and diet parameters, recommended

in the 1998 guidance are ulilized, regardiess of their apparent applicability limitations, with one
exception, the deposition rate of mercury vapor under non-precipitating conditions. For precipitating
conditions, there is no difference. The mercury “dry” deposition rates used throughout this study are
based on long-term measurement values obtained in from more than a decade of research at an Gak
Ridge, TN, forest research station. Because the assumptions made in modeling deposition of mercury
vapor have potentially important effects upon the risk assessment results for this and all other
combustion facilities, special attention is given to the uncertainties associated with this aspect of the
modeling. These differences are discussed in more detail in Section 7.4 of this report, and in Appendix
H, which includes a very recent paper examining the effects of these uncertainties upon risk
management decision-making.

In accordance with these guidance documents, this risk assessment is organized into the following
steps:

. Site description
. Air dispersion and deposition modeling
. Hazard identification
. Toxicity assessment
. Exposure assessment
. Risk characterization
Norite-9514-048-5002002 MRA Update Final 1*6 April, 2002
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. Screening ecological evaluation
1.4 Risk Assessment Approach

Predictions derived about current and future risks, consistent with NYSDEC and U.S. EPA
conventions, use recognized mathematical models to calculate the anticipated effects from
atmospheric transport and dispersion, as well as subsequent chemical fate and transport in the
aquatic or soil environment for deposited materials emitted from the subject facility. As outlined
below, these models determine the expected concentrations in the various environmental media at a
specified set of geographical points called receptors. For mathematical convenience these
receptors are usually specified as a symmetric geometric array of points surrounding the facility, but
the analysis then relates these resulis to either actual or hypothetical exposures to individuals or
groups residing, working, or engaging in recreational activities in the areas covered. When the local
iand use information is considered, the exposure caiculations can also be related to typical behavior
of the individuals at particular receptor locations. This combination of exposure and activity pattern
assigned to a particular location is referred to by risk assessors as an exposure "receptor.”

Historically, risks were often analyzed for a hypothetical Maximum Exposed Individual (MEI)
receptor. It was assumed that the MEI receptor was located at the spot receiving maximum
emissions from the facility, and would engage in all activities that would maximize their absorbed
dose over a lifetime theoretically spent at that same location. More recent U.S. EPA guidance (EPA,
1993a; 1994a) suggested that the risk assessment should consider more realistic receptors that are
still at the high end of the range of possible exposures. This is referred to as a "Reasonable
Maximum Exposure” (or RME). This protocol assumes use of this newer approach tc update the
assessment of potential risks associated with the Norlite plant.

This new multipathway risk assessment includes both direct and indirect pathways of exposure to
process effluents that are associated with the normal range of operations over long periods of time
(i.e., 30 years). As noted in previous Norlite multipathway risk assessments, it is assumed that the
principal “direct” exposure pathway is the inhalation of any trace chemicals that escape the Norlite
air pollution control systems. Also, as before, analysis of “indirect” pathways includes exposures to
trace materials deposited on the soil, plants or waterbodies, eventually ingested by way of the food
chain or inadvertently. In contrast to the previous analysis, however, wet deposition of airborne
particulates, as well as deposition of vaporous forms of mercury, and dioxins/furans (and similar
organics) is now explicitly addressed in the deposition modeling.

Consistent with the NYSDOH recommendations, and continuing revisions to U.S. EPA Guidance,
the types of receptors that are likely to face the highest potential risks from exposure to emissions
from the facility consist of adults and children, which may be classified as residents, subsistence
farmers and subsistence fishers. Both direct inhalation exposures, as well as appropriate indirect
exposures, such as vegetable produce, beef, dairy milk, and fish ingestion, are evaluated for these
receptors. In accordance with U.S. EPA guidance, site-specific land use information has been
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reviewed to determine specific locations of these receptors. For example, a subsistence farmer
receptor location has been identified in an area that could be used for the specified agricultural
purposes, considering both the present and the future life of the facility. This approach is
conservative in nature to ensure that the actual risks posed by the facility, if any, are much less than
those estimated by the risk assessment. Thus if no significant risks are found in the proposed
analysis, the results would demonstrate that actual receptor individuals in the vicinity of the facility
are not likely to face any significant risks.

Many of the comments received on previous Norlite risk analyses concerned dose-response factors
that were previously negotiated as satisfactory to NYSDOH. In the intervening period, many of the
NYSDOH values that were supplementary to listings of EPA-approved values have now been
addressed in the U.S. EPA Integrated Risk Information System (IRIS) database. In this risk
assessment, NYSDOH values are utilized whenever they haven't been supplanted by new IRiS-
listed values. If no value is available from NYSDOH or U.S. EPA references, "NA" is used to
represent that no further gquantitative calculation of the contribution of that chemical to the effect in
guestion has been performed.

The Risk Characterization step of the assessment combines the results of the Exposure Assessment
with the results of the Toxicity Assessment to derive quantitative estimates of risk. The potential for
both noncarcinogenic and carcinogenic effects is estimated for each receptor for each potential
exposure pathway identified in the Exposure Assessment. These estimated risk levels are compared
against risk levels considered to be insignificant by U.S. EPA. NAS/U.S. EPA have recommended 10°
to 10 as an acceptable range of carcinogenic risk and 1.0 as a value for a total Hazard Index not
expected to produce any significant health consequences. Realistically, given the inherent margin of
uncertainty in the risk assessment process, calculated values within a factor of 2 to 3 higher or are not
expected to produce any noticeable adverse health or ecological effects. However, U.S. EPA (1994a)
suggests comparing noncancer risks against a noncancer Hazard Index of 0.25, and cancer risks
against a cancer risk level of 1x1 0°. If site risks are less than these levels, then it is assumed that the
risks are quite generally inconsequential and no further analysis is required. If calculated risks are
slightly higher than these benchmarks, the U.S. EPA guidance (U.S. EPA, 1998) clearly states that
there is not necessarily any expectation of any adverse effect, but that the projected risks are high
enough to warrant further investigation as to whether there are potential improvements readily
available, such as further control of source emissions.

Finally, in characterizing any risks associated with long term operations of the Norlite facility, the
sources and relative degrees of uncertainty are reviewed in the finat section of this report. Since
there have also been additional modifications in federal guidance which will be published over the
next year, it may be necessary for Noriite to review these changes and their potential impact upon
the current analysis to determine whether it is appropriate to further revise any of the analyses
presented herein.
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The conclusions presented with the current report also indicate that, consistent with the newest
MACT (Maximum Achievable Control Technology) requirements, Norlite has made significant
improvements in the air pollution control systems servicing its two rotary kilns at this facility. Those
changes, as demonstrated by the most recent testing, have reduced the emissions of the primary
chemical species found to dominate the current risk estimates. Furthermore, the risk estimates
provided in this report tend to represent “stressed” operations of the current units and thus should
not be considered to represent the long term expectation of risk for this facility. Those long-term
risks are expected to be lower than the results presented herein.

1.5 Screening Ecological Assessment

As established by the previously submitted and accepted Protocol for a Multipathway Risk Assessment
(ENSR Doc. No. 9514-039 May 1996, Section 2.5), a preliminary Screening Level Ecological Risk
Assessment (SLERA) has been included with this MHRA. The SLERA identifies examples of critical
ecological resources in the site vicinity and reflects the potential for concern about adverse effects,
including those that could affect any endangered or threatened species that may be present. As an
initial step, predicted kiln-related compound concentrations in surface water and sediment are
compared against relevant New York State (NYS) Water Quality Standards and NYS Sediment
Guidance Values, respectively. Comments received from the U.S. EPA resulted in expanding the
screening-level ecological risk analysis (SLERA) in March 2002 to include potential effects on species
inhabiting wetlands and terrestrial uplands, in addition to those comprising the food chains dependent
primarily upon water and sediment quality. Therefore, the current SLERA report includes in Section 8
the results of an parallel assessment of the environmental media concentrations determined from the
air modeling the human health risk assessment, but with concentration estimates in media separately
calculated to represent the several types of ecological receptors selected for evaluation. These
include the original avian predators, but now also several additional species resident in the identified
wetlands and terrestrial upland areas. Selections of species were based upon results of an
experienced field biclogist's visit to the Green Island sites and two other more remote terrestrial upland
areas in the vicinity, to determine representative ecological impacts for species considered to be
potentially sensitive.
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Table 1-1
July 2001 Risk Burn Process Operations Summary

Parameter
Test Condition

LLGF Feed Rate
Shale Feed Rate
_Back-end Temperature

Baghouse Inlet °E 400 399 375
Baghouse Pressure in. wc. 5.12 517 517
Scrubber Recircytation apm 176.6 1787 177.5
Scrubber Biowdown apm 13.8 13.9 14.1
Recirculation Tank - 7.99 7.99 7.99
Ventur Pressure in. w.c. 6.46 6.70 6.63

__Ducon Pressure in. w.c. 2.20 2.33 2.32

Total Chiorine /hr | 97.0 649 | 867

Arsenic ib/hr 0.537 0.531 0.565
Beryilium ib/hr 0.049 0.053 Q.057
Cadmium Ib/hr 0.181 0.123 Q157
Chromium Ib/hr 4.20 4.25 424
Mercury ib/hr 0.0052 0.0038 0.0041
Antimony ib/hr 0.155 0.186 0.142
Barium Ib/hr 7.59 14.6 9.80
Lead Ib/hr 3.18 3.47 2.57
Silver ib/hr 0.089 0.098 0.082
Thallium Ib/hr 0.175 0.209 0.158
Copper Ib/hr 7.33 4.66 679
Nickel Ib/hr 4,93 276 4.49
Selenium ib/hr 0.312 0.309 0.305
Zinc Ib/hr 12.8 873 §.86
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Table 1-2
Risk Burn Stack Emissions Summary
Emission
Test Condition

Emission Parameter Units B C D
M.eta.l&{M.ﬁDﬁﬂ).:— e e e e e e e e e e L T T
Arsenic {(LVM) pg/m3 0.88 113 1.02
Beryllium_ (L VM) ug/ms <0.09 < 0.08 < 0.09
Chromium {L.VM) pg/ms 1.03 078 1.49

LVM Total pa/m? 2.00 1.99 2.59
Cadmium (SVM) pg/me 0.35 0.33 1.23
Lead (SVM) pa/ms 0.60 Q.52 1.30

SVM Total pa/m? 0.95 0.85 2.53
Mercury po/ms 19.8 10.7 15.7
Antimony pg/ms3 <0.35 <032 < 0.40
Barium pg/m3 0.99 0.91 1.88
Sitver ug/m? <0.19 <0.16 <018
Thalliuym wa/ms <0.44 < Q.40 <044
Copper ug/m3 3.56 2,04 537
Nickel pg/ms 11.8 23.1 853
Selenium ug/ms <044 < 0.40 <044
Zing ug/m® 21.2 181 257
PCDDs /PCDES (M QO23AY L1000l D

Toxic Equivalencies . . . . |. ng/ms | 0287 | 0023 | .. 0.083

(a) All emissions are corrected to 7% oxygen.
Note: LVM = Low Volatile Metals: SYM = Semivolatile Metals

1-9
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Table 1-3

Projections of Future Metals Emission Rate per kiln

Metal Emission Shale (22T/hr) LLGF+Used Oil/'Waste Fuel A
Limit
(ib/e/kiln) Metal Conc. Metal Feed Metal Feed Metal Conc./
(mg/kg) Rate (ib/hr) Rate (1b/hr) kiin (mg/kg)

Antimony 4.81E-05 2.96 0.13 0.24 49
Arsenic 2.45E-04 53 2.35 0.104 21
Barium 8.52E-05 260 11.45 0.72 147
Beryllium 1.38E-05 3 0.132 0.0058 1.18
Cadmium 5.32E-05 7.73 0.34 0.144 28.4
Chromium (T) 7.78E-05 127.7 5.62 2.16 441
Chromium (V1) 2.02E-05 - - - -
Copper 3.94E-04 190.5 8.38 474 968
Lead 6.53E-05 87.3 3.84 2.69 549
Mercury 1.69E-03 0.1 0.0044 0.0037 0.75
Nickel 9.88E-04 95 418 2.88 588
Selenium 1.38E-05 1.2 0.0528 0.12 24
Silver 1.82E-04 38.1 1.72 0.096 19.6
Thallium 7.98E-05 7.5 0.33 0.24 49
Zinc 2.39E-03 498.6 2177 4.8 1000

D:\Nodlite 2002 Risk Assessment Update\Table 1-3 Projections of Future Metals Ernis Liimits.doc
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2.0 SITE DESCRIPTION

2.1 . General Site Information

The Norlite Lightweight Aggregate plant site consists of facilities for crushing screening and conveying
both shale and the aggregate product. Two rotary kilns, utilizing a combination of high and low grade
fuels, are used to fire the shale feed material and turn it into the aggregate product. The processing
system is supported by a fuel tank farm, product storage areas, waste water treatment equipment and
product storage areas. Other facilities include a laboratory for analysis of fuels, feed material and
products, as well as a maintenance shop and office space. The map in Figure 2-1 shows the 10-km
radius study area for this MRA. Figure 2-2 shows the immediate vicinity of the plant site within
approximately a mile (1.6 km) of the facility’s property boundary. The majority of the 220-acre site is
occupied by the associated shale quarry and a buffer area of undeveloped. Of this area, most of the
manufacturing-related facllities are located on 40 acres that is incorporated into the City of Cohoes.

As shown in Figures 2-1 and 2-2, the Norlite plant facility is located about 1% km (1 mi.) west of the
Hudson River and about the same distance south of the Mohawk River, where it joins the Hudson
River. The plant site is bounded on the north by the City of Cohoes, which consists of residential and
commercial districts. On the East it is bounded immediately by a railroad track, a small residential
area, and the New York Highway 32. Further {o the east, on extending from the far shore of the
Hudson River is the City of Troy. On the west, it's undeveloped land is bounded by agricultural land
and a small newer subdivision of residences. On the southeastern comer, residential and commercial
areas close to the highway become a combination of residential and undeveioped property toward the
southwestern corner. Further to the south is the City of Waterviiet; and to the south of that city, the
study area is bounded by Interstate 90 and the northern suburbs of Albany.

The general nature of the immediate surrounding area is one of general/light industry and commercial
districts interspersed with residential neighborhoods. Approximately 1 %2 km (1 mile) west of the facility
site is a farm reported to have about 30 dairy catile. At a similar distance, but to the north of this farm
is another farm which is assumed to have beef cattle and vegetable crops sufficient to support a
“subsistence” lifestyle. Although there are several municipalities nearby, the land use classification
within a three-mile radius of the plant is predominantly rural. Figure 2-3 provides a preview of the
locations of the key risk evaluation “receptor locations” considered in this MRA (as described in
Section 6).

2.2 Topographic Setting

As illustrated by the USGS base maps utilized for Figure 2-2 (and Figures 2-5 and 2-8), the topography
around the plant site is characterized by the several small hilis {o the north and west, the relatively flat
shoreline area near the Hudson River, and the gently rising terrain to the east of the river. Small hills
and ridges occur on both sides of the Hudson and Mohawk Rivers. Ground elevations generally range

Norltte-8614-046-50012002 MRA Update Final 2-1 Aprit, 2002
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between 15 and 90m (50 to 300 feet) above sea level within 1 to 3 km from the plant site. At a
distance of 8 km (5 mi) to the northwest, the elevations rise to 180-215 m (600-700 ft) above sea level.
Air dispersion modeling performed to support this risk assessment explicitly includes the effects of the
surrounding terrain.  (Special modeling was also performed to verify that elevated floors of nearby
schools or hospitals would be adequately simulated by the model calculations).

it is apparent that the Hudson River and Mohawk River are the principal water bodies closest to the
Norlite site. The Mohawk River has a large watershed, extending over much of northeastern New
York; and then it becomes part of the larger Hudson River watershed (see Figure 2-4). The catchment
area of the Mohawk River, upstream of its junction with the Hudson River, is well above the 272 km?®
found within 20 km of the Norlite kiln stacks. However, this neighboring area is most affected by
deposition and inclusion of a larger area would have the effect of diluting the potential impact of the
effluent on this body of water and the fishing and drinking water areas it supplies. Mean annual flows
of the Mohawk River at Cohoes, NY equal 3 billion cubic meters, or an average of 3,440 cubic feet per
second {cfs). The Approximately 2 % of this flow is diverted through the canals at Canal State Park
which has provisions for recreational, and possibly subsistence, fishing. There is no significant
recreational or other fishing is carried out in the Hudson River in this area. Therefore, the Canal State
Park area is assumed for the purposes of this MRA to be the designated fishing area most exposed to
facility emissions that could also serve as the site of “subsistence” fishing (see Figure 2-5).

On the Troy side of the Hudson River there are several lakes that are stocked by the state fisheries
department, to encourage recreational fishing. Due to their smaller size and the limits posted for
allowable catch size, it is considered unlikely that any of these lakes would be locations for
“subsistence” fishing. Wright and Bradley Lake are adjacent to each other and are in an area close
enough to the Norlite site to experience some deposition of effluent constituents. As illustrated in
Figure 2-5, these were included in the current study to represent the maximal exposure from
recreational fishing.

As noted in Section 1, comments received from the U.S. EPA resulted in expanding in March 2002 the
screening-level ecological risk analysis (SLERA) 1o include potential effects on species inhabiting
wetlands and terrestrial uplands, in addition to those comprising the food chains dependent primarily
upon water and sediment quality. Figure 2-6 illustrates the location of the closest wetlands, the
watershed affecting that area, and the nearby terrestrial upland area for which this analysis was
undertaken. Although there are similar (more elevated) terrestrial uplands to the west, the long-term
air dispersion patterns and the expected similarity of target species in all of these nearby areas led to
the Green Island locations for both portions of the supplemental analyses.

Norite-8514-046-500\2002 MRA Update Final 2-2 April, 2002
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3.0 AIR DISPERSION AND DEPOSITION MODELING

3.1 Modeling Approach

Air dispersion and deposition modeling was performed for this risk assessment to quantify the level of
compounds of potential concern (COPCs) in ambient air and other environmental media to which
potential receptors may be exposed as a result of emissions from the facility. COPCs in ambient air,
predicted using air guality dispersion models, are used to evaluate potential human exposures via
inhalation. Deposition algorithms estimate the magnitude of deposition onto water, soil and vegetation
surfaces. This information can then be used {o evaluate potential human exposures via direct and
indirect pathways. To evaluate risks from chronic exposure, long-term average air concentrations and
deposition rates will be used. In addition, acute exposures will also be evaluated using the maximum
one-hour concentrations. The dispersion and deposition modeling was performed in accordance with
the recommendations and prescribed methods in the U.S. EPA human health risk protocol (U.S. EPA
1998). The following sections describe the methodologies used in the dispersion and deposition
modeling.

3.11 Model Selection

An evaluation of the model selection criteria for the kiln stacks reveals that the dispersion model must
be able to simulate: (1) stack point source, (2) dispersion in a rural area, and (3) terrain below stack top
{simple terrain) and terrain above stack-top (complex terrain). The Industrial Source Compiex Short-
term Model, (ISCST3 Version 99155), meeis all of these criteria and the U.S. EPA recommended
model for this application (U.S. EPA, 1988). The U.S. EPA's COMPLEX | screening model for
complex terrain has been incorporated into ISCST3. For locations above stack top but below plume
centerline (intermediate terrain), ISCST3 follows the Guideline on Air Quality Models (U.S. EPA, 1986)
by using the higher prediction of simple terrain and complex terrain algorithms. As a result, ISCST3
has the ability to handle simple, intermediate, and complex terrain in addition to simulating both dry
and wet deposition required for the multi-pathway human-health risk assessment.

3.1.2 Model Options

The ISCST3 dispersion model was applied in accordance with the recommendations made in the U.S.
EPA guidance document (U.S. EPA, 1998). The DFAULT option was employed in the application of
ISCST3. In addition, options for air concentrations, dry deposition, wet deposition, and plume
depletion were used.

Air concentrations accounting for plume depletion, as well as long-term average wet and dry deposition
rates, have been calculated. The two kilns are identical units each serviced by an identical stack. A
single stack, located centrally with respect to the two stacks. was modeled in ISCST3 with a untt
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emission rate (i.e., 1 g/sec). The predicted air concentrations and deposition rates are then scaled by
the total emissions for both units for each chemical species. The risk assessment caiculations require
dry and wet deposition for both particle and vapor components. Therefore, model #terations were
performed utiizing the model options for wet and dry deposition of particles and wet deposition of
vapor. The ISCST3 model does not compute dry deposition of vaporous chemicals. In accordance
with the risk assessment guidance (U.S. EPA, 1998), dry deposition of vapor was calculated as the
product of the undepleted air concentrations (obtained through an additional model run) and a U.S.
EPA recommended default deposition velocity (i.e., 3 cm/sec).

In summary, the modeling performed included separate runs made for:

1. wet and dry deposition of particles based on mass-weighted particle distribution, including plume
depletion and air concentrations;

2. wet and dry deposition of particles based on area-weighted particle size distribution including
plume depletion and air concentrations;

3. wet deposition of vaporous gases; and
4. undepleted air concentrations.

As described in greater detail below, the ISCST3 medeling was performed with a comprehensive
cartesian receptor grid with terrain elevations developed from Digital Elevation Model (DEM) files
developed by the United States Geographical Survey (USGS). The "Terrain Grid" file is an optional file
used by ISCST3 to determine the terrain elevation at various distances along the plume path for the
calculation of plume depletion. Noting the significant increase in run-time and nominal benefits of
including the “Terrain Grid” file, the “Terrain Gnd” file is not recommended by U.S. EPA (see Section
3.8, U.S. EPA 1998). Therefore, a “Terrain Grid” file was not used.

31.3 Land Use for Dispersion Coefficients

The application of the ISCST32 requires characterization of the local (within 3 km) dispersion
environment as either “urban” or “rural” based on prevalent land use. As described in the guidance
document (U.S. EPA 1998) land use categories of “rural” and “urban” are taken from the methods of
Auer (Auer, 1978). In this scheme, areas of industrial, commercial and compact residential land use
are designated urban. According to U.S. EPA guidelines, if more than 50 percent of an area within a
3-kilometer radius of the source location is classified as rural, then rural dispersion coefficienis are
used in the dispersion modeling analysis. Land-use surveys based on the Auer method has been
previously conducted for this site in support of the original health risk assessment performed in 1991
and determined the site to be rural. This is consistent with a review of the USGS topographical maps
including the Troy north and Troy south quadrangles which indicates that the land-use within three
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kilometers of the facility is predominantly rural. Consequently, rural dispersion coefficients were used
in the application of ISCST3.

3.1.4 Source Data

The Norlite kiln stacks (2) are identical stacks each 120 feet (ft) high with a stack exit diameter of 4.0 ft.
The base elevation of the stacks is 30 feet above mean sea level. Recent stack test resuits (April
1999} were analyzed to determine the average exhaust characteristics (exit temperature and exit
velocity) from the stack tests. The resuiting exhaust velocity of 57.6 fifsec and exhaust temperature of
140°F were used in the dispersion/deposition modeling. As described above, a single kiln stack was
modeled in ISCST3 with a unit emission rate (i.e., 1 g/sec) and then the estimated air concentrations
and deposition rates were scaled by the total emissions for both kilns for each chemical species.

In addition to the physical stack parameters and exhaust stack parameters, particle size data on stack
emission are required to perform deposition modeling. Based on the engineering design of the air
pollution control system and the nature of the fuel, the particle size distribution for the Waste
Technologies, Inc. (WTI) incinerator was selected to represent the particle size distribution for the
Norlite Kilns. No independent measurements of particle size distribution was included in the trial burn
plan for the April 1899 testing.

Two size distributions, one according {o particle mass and another according to particle surface area,
were utilized. (The surface area distribution was derived from the mass distribution by assuming
particles are spherical). This accounts for COPCs which may be distributed by particle mass (most
metals) and others that are more likely to be vaporized during combustion and thereafter condense on
the surface of particles in the exhaust stream {(e.g., semi-volatile organics, and low meliting point
metals, such as lead, arsenic and mercury).

ISCST3 requires the user to specify scavenging coefficients for each particle size for both liquid and
frozen precipitation. Scavenging coefficients by Jindal and Heinold (1991) will be used. as
recommended in Volume ll of the ISCST3 Users Manual.

Tabie 3-1 lists the selected pariicle size distributions and the scavenging coefficients.
For modeling wet deposition of vapor, a single scavenging coefficient for gases is input to ISCST3.

The value of 1.7E-04 hr/imin-sec recommended by U.S. EPA will be used (i.e., the scavenging
coefficient recommended by Jindal and Heinold (1991 )for the smallest particle size considered).
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315 Good Engineering Practice Stack Height Analysis

Good Engineering Practice (GEP) stack height is defined as the height necessary to avoid excessive
ground-level pollutant concentrations due to aerodynamic downwash of a plume caused by nearby
structures or ground effects.

In the presence of "nearby” structures, GEP is determined by the following equation:
Heep = Hg + 1.5 min (Hg ,\Wg)

where:
Hg is the building height
Wy is the effective building width normal to the wind direction.

The maximum height determined from applying this equation to all "nearby” structures is defined as the
GEP height. A "nearby” structure is defined as any structure for which the stack is located within a
distance of 5 times the lesser of the structure's height or width. In the absence of any significant
structures, U.S. EPA stack height regulations define GEP height as 65 meters (213 f). In air quality
modeling, a source cannot take credit for a stack height greater than GEP.

. The Norlite thermal treatment kiln stacks are each 120 feet which is a GEP stack height as determined
by ENSR. This is consistent with the previous GEP analysis for these stacks conducted in support of
the 1994 update of the risk assessment for this plant. The controlling structure that maximizes the
GEP formula height for both kiln stacks was found to be the primary screen house. This structure has
a height of 46 feet, a width of 15 feet and a length of 35 feet. Since the maximum projected width of
the structure, the diagonal dimension (38 feet), is less than its height, the structure is considered tall for
GEP purposes. The GEP formula height for each kiln stack is:

Heep = 46 + 1.5 (38) = 103 feet

Since the kiln stack height is greater than the GEP formula height, building downwash in ISCST3 was
not considered for either stack.

3.1.6 Meteorological Input Data

Five years of meteorological data from the nearest representative National Weather Service station in
Albany. NY was used in the dispersion/deposition modeling analysis. Onsite meteorological data are
not available. Five years, 1987-1991 (consistent with the latest 5-years available on the EPA SCRAM
website), of concurrent data were used including:
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. Hourly surface data (NCDC CD-144 format) from Albany, NY;
. Hourly precipitation (NCDC TD-3240 format) data from Albany, NY; and
. Mixing heights (SCRAM) from Albany, NY.

These data are the closest available data sources with respect to the Norlite facility. These data files
contain the meteorological vanables required to perform the air dispersion and deposition modeling.

U.8. EPA’s PCRAMMET model was used to consolidate the hourly precipitation data, the mixing
heights, surface data, and site specific parameters (see discussion below) required for deposition
modeling for each year of meteorclogical data. The 5 years of processed meteorological data were
combined into a single meteorological data file for input to ISCST3 to compute five-year averages of air
concentrations and deposition rates.

The following parameters, required for meteorological data processing and for input to ISCST3, were
developed as recommended by the U.S. EPA in their human health risk protocol (U.S. EPA 1998).

. Minimum Monin-Obukhov length

. Anemometer height

. Measurement site roughness length

. Application site roughness length

. Bowen ratio

. Noon-time albedo

. Anthropogenic heat flux

. Fraction of net radiation absorbed by ground

PCRAMMET does not allow for parameters to be varied seasonally; rather, a constant value
representing average conditions is used throughout the year. The recommended minimum Monin-
Obukhov length of 2 meters for rural areas was used. The anemometer height at the National
Weather Service (NWS) station in Albany for the period of record, 1987-1991, is 6.1 meters. For
surface meteorological data from a NWS station, a value of 0.10 meters is recommended by the EPA
guidance for the “measurement site”. The surface roughness for the “application site” was set to 0.54
meters. This value was developed following the area/wind-rose weighting procedure outlined in
Section 3.2.2.2 of the EPA guidance document. Land use information provided on USGS
topographical maps was used for this analysis. The Bowen ratic and noon-time albedo, 1.0 and 0.2,
respectively, were developed following the same procedure and utilized the references provided in the
guidance document which contain recommended values of bowen ratio and albedo for different iand
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use types. The fraction of net radiation absorbed at the ground is the flux of heat into the ground
during daytime hours, expressed as a fraction of the net radiation. The recommended value of 0.15 for
rural areas was used. As recommended for rural areas, a value of 0 W/m2 for the anthropogenic heat
flux was used.

3147 Receptor Grids

A comprehensive cartesian receptor grid following the recommendations in the EPA protocol was used
in the modeling analysis. The primary cartesian receptor grid extends to 10 kilometers from the
location of the kiln stacks. Additional receptors beyond 10 kilometers were utilized to compute water
shed and water body deposition rates (see Figures 2-5 to 2-7). For the principal study area, however,
the cartesian receptors were spaced at 100 meter increments out to 3 kilometers and spaced at 500
meters beyond 3 kilometers out to 10 kilometers. Terrain elevations for the receptors were developed
from USGS Digital Elevation Model (DEM) data files (30-meter resolution obtained from an appropriate
vendor). A computerized procedure was applied to automatically select the highest terrain in the
vicinity of each receptor location for use in the model. The immediate vicinity is defined as the area
about each receptor extending half-way to adjacent receptors. This was achieved by employing the
ISCVIEW program by Lakes Environmental Software, Co. The near-field receptors including cartesian
grid receptors out to 3 kilometers and the fence-line receptors are shown in Figures 3-1a and 3-1b.
The far-field cartesian grid receptors (beyond 3 kilometers out to 10 kilometers) are featured in Figure
3-1b.

Except for watershed calculations, receptors located within the Norlite property boundary were not
included in the modeling analysis. Discrete receptors were located along the fenced property
boundary at 50 meter increments to resolve maximum impacts used for both long-term exposure and
acute impacis.

For the Hudson River watershed, a simplified estimate for deposition was provided by averaging over
the entire 10 km by 10 km grid. For the Cohoes Reservoir and the Vright /Bradley Lakes watersheds,
the only the air modeling receptors within the areas bounded in Figure 2-6 were used. Similarly, for
the Green Island wetlands watershed and the Green Island terrestrial upland area, only the receptor
values within the areas plotted in Figure 2-7 were included.

A special watershed receptor grid was used to characterize the impacts to the Mohawk River
watershed to including the area beyond 10 km, because water from this river is also drawn inio the
Cohoes reservoir at a location remote from the reservoir. This supplemental receptor grid consisted of
500 meter spaced cartesian receptors located within the watershed to a distance of 20 kilometers from
the Norlite facility. The model resulis were averaged over these receptors to compute the deposition
values appropriate for the watershed. Water quality in the Cohoes reservoir and the Erie Canal Park
included both direct deposition to the surface of these water bodies and the integrated contributions
from the upstream Mohawk River and its entire watershed.
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318 Evaluation of Elevated Receptors

As indicated in Section 2, a review of the area within 2 kilometers of the facility was conducted
to identify any several story schools, hospitals, and nursing homes. Shown in Figure 3-1c are a
number of schools identified within 2 kilometers, but the closest hospital and nursing home
(actually a single facility) was beyond 2 kilometers. A list of the schools and hospitals is
provided in Table 3-2 and lists the distance, the UTM coordinates, number of stories, and
approximate elevation (assumed 12 feet per story) for each building.

3.2 Modeling Resuits
3.21 Long-Term Exposure

Five years of hourly meteorological data were used in the modeling analysis to estimate annual
average air concentrations and dry and wet deposition rates at all receptor locations. These annual
values were averaged over the five years to represent long-term exposure. Note that the modeling
was performed for a single kiln stack assuming a 1 g/sec emission rate; thus, the results presented in
this section are normalized values of air concentration and deposition. To obtain chemical specific
values, these normalized values were multiplied by the total maximum emission rate (g/sec) for both
kilns for each chemical constituent.

The ISCST3 modeling results for long-term exposure are provided in Tables 3-3 (particle) and 34
(vapor) for all key receptor locations, including the results of the watershed analysis for the Hudson
River, the Mohawk River, and the Canal State Park, Wright Bradiey L.ake, and the wetlands evaluated
in the SLERA (Section 8). Table 3-3 provides a summary of the air concentrations (plume-depleted)
and particle deposition rates for each receptor location and watershed for both the area-weighted and
mass-weighted particle size distributions. Table 3-4 provides a summary of the undepleted air
concentrations and vapor deposition rates for each receptor location and watershed. The tables
include results for the location of the residents, the location of the maximum predicied air
concentration, the location of the maximum predicted total deposition flux, and the nearest farms.
Each table lists the receptor location (UTM coordinate) and the five-year annual average values of air
concentrations and deposttion rates (wet and dry components, as well as total). Note that the locations
of the maximum air concentration and maximum total deposition are predicted to occur at or just
beyond the fenced property of the Norlite plant.

The average deposition rates for the Mohawk River watershed were caiculated as an average of the
modeling results for the special set of extended area watershed receptors. The Mohawk River
watershed is very large and therefore, the deposition rates was evaluated only for the 20 km stretch
upstream of the Cohoes Falls 1o conservatively estimate the value for the area having the most
immediate impact upon the fishing at the Canal State Park. Although, the watershed area for the
Hudson River is even larger than that for the Mohawk, a simplifying assumption that included all of the
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10 km by 10 km study area was used, because that is the area most important in determining local
water concentrations.

3.2.2 Elevated Receptors Results

After the initial dispersion modeling for ground level concentrations was completed, a special set of
ISCST3 runs were made to check the concentration levels predicted for these elevated receptors
identified in Table 3-2. Flagpole receptors for each building were located every 20 feet, up to and
including the roof elevation, for input to ISCST3. The gradual plume rise option was used in the
application of ISCSTS3 for the elevated receptors.

The maximum annual air concentrations (normalized values based on a 1 g/sec emission rate)
at the elevated receptors are summarized in Table 3-5 for each year of meteorology. For
comparison, the maximum annual normalized ground-level air concentrations from the risk
assessment previously modeled with the Cartesian receptor grid for the same locations are also
listed. As shown in Table 3-5, the maximum annual air concentrations at elevated receptors are
just slightly lower than the maximum ground-level concentrations at the same receptor location.
Since the maximally affected receptor was one of the closest, the differences in concentrations
with height will be even smaller for elevated receptors at greater dictances. Furthermore, all of
the maxumum annual concentrations are between one third and one fourth of the maximum
five-year averages found for the RME residents and utilized to calculate exposures to children at
those locations, Therefore, the worst-case impacts for all of these “sensitive receptor locations”
are clearly less than those calculated for the maximum ground-level receptors evaluated fully in
the MRA.

3.2.3 Short-Term Exposure Assessment

To address short-term health effects, predicted shori-term air concentrations were compared with the
short-term guideline concentrations (SGCs) contained or, when not otherwise updated in that
document, in the latest federally developed health benchmarks when they were available, and NYS
DAR-1 benchmarks when federal guideline values were missing—following the hierarch recommended
by the U.S. EPA 1898 (see section 5.6). For that analysis ISCS5T3 1-hour average results are
considered.

in addition, per DAR-1 and the previous NYSDEC Air Guide-1, a 24-hour average particulate matter
(PM-10) impact is required. The maximum 1-hour and 24-hour average normalized air concentrations
are 69.0 pg/m® per g/sec and 16.56 ug/m® per g/sec, respectively. These concentrations were the
maximum 1-hour and 24-hour values predicted at a maximally-impacted fence-line location over the
five-year modeling period. Maximum short-term concentrations were calculated assuming undepleted
plume conditions. This is a conservative approach since deposition effectively removes matter from
the plume, thereby reducing contaminant concentrations within the plume. {As noted above, long-term
average concentrations and deposition rate calculations used in the screening health risk assessment
already account for plume depletion, with the exception of vapor dry deposition). Section 7.0 presents
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the results of this short-term air concentration screening analysis, in accord with both NYSDEC and
U.S. EPA 1988 guidance.

The NYS DAR-1 document also includes a related request for screening information for long-term
(annual) exposures. That screening analysis is also included in Section 7. However, the primary
rmultipathway risk assessment is expected to provide a much more comprehensive analysis of the
potential risks and hazard indices associated with long-term continuous emissions of target COPCs.
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TABLE 3-1

Particle Size Distributions and Scavenging Coefficients
Norlite Kiln Stacks

Scavenging Coef.
Particle Mass Surface (hr/mm-s)
Diameter (pm) % Mass Fraction Area Fraction Liquid Frozen
0.030 1 0.01 0.096 1.7E-04 5.7E-05
0.062 4 0.04 0.186 1.7E-04 5.7E-05
0.120 5 0.05 0.120 1.6E-04 5.3E-05
0.180 10 0.10 0.161 1.4E-04 4.7E-05
0.270 12 0.12 0.128 9.0E-05 3.0E-05
0.400 19 0.19 0.137 6.0E-05 2.0E-05
0.550 19 0.19 0.100 5.0E-05 1.7E-05
0.930 17 0.17 0.053 5.0E-05 1.7E-05
1.890 9 0.09 0.014 1.2E-04 4.0E-05
2.970 4 0.04 0.004 2.1E-04 7.0E-05
Sum 100.00 1.00 1.00
Particle Density = 1.0 g/cm®
Vapor scavenging coefficient = 1.7e-04 hr/mm-s

Source: WTI distribution.
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Table 3-2 Potentially Sensitive Elevated Receptors within 1.8 Miles of Norlite

UTM Coordinate (m) Distance
From Number
Norlite of Elevation
Building East North (km) Stories!” (Feet)®®
Abram Lansing School 605627 4735687 1.7 2 24
Cohoes Middie School 605515 4735911 1.9 3 36
Heatly School — Green 607185 4733234 14 3 36
Istand
Watenvliet Elementary 605723 4731987 2.1 3 36
Alternative Learning 607780 4733336 19 3 36
Center — Troy
St. Patrick School — Troy 607807 4733506 1.8 3 36
St. Colman's School — 604915 4733364 1.3 3 36
Watervliet
Maplewood School ~ 606249 4732893 1.2 2 24
Watervliet
Cohoes Hospital and 604500 4736240 2.7 3 36

Nursing Home®

(1) Number of stories determined from calling facility directly and/or estimated from aerial photographs.
(2) Estimated assuming 12 feet per story.

(3} Although Cohoes Hospital/Rehabilitation Center/Nursing Home is beyond 2 km from the Norlite facility (2.7
km), it was included in the analysis since it is the closest hospital/nursing home.
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TABLE 3-3

ISCST3 Modeling Results

Maximum Particle Deposition Fluxes and Plume Depleted Air Concentrations - § Year Averages

Based on 1 gisec Emission Rate
Nortite Facility

Raceptor
Description

Receptor Location
UTM coordinate (m)
East North

Arpa Welghted Particle Size Distribution

Mass Weighted Particle Size Distribution

Degpl. Alr Conc. Particle Depostion Rate (g/m?)

(ugfm?} Dry Waet Total

Depl. Air Cone, Particle Dopostion Rate (g/m?)

(ug/m?) Dry Waet Total

Resident 1/__ocation of Max Air Conc.

605950 4734750

2.54E+00 5.75E-02 2.88E-02 8.63E-02

2.55E+00 3.50E-02 2.19E-02 5.70E-02

][Resident 2/Location of Max Total Particle Depos.

606033 4733870

7.64E-03 1.50E-04 1.88E-01 1.88E-01

7.66E-03 7.00E-05 1.42E-01 1.42E-01

”Beef Farm 604350 4734950 1.03E-01 1.56E-03 4.65E-03 6.24E-03 1.04E-01 9.10E-04 3.61E-03 4.52E-03
"Dairy Farm 604650 4734150 9.20E-02 117£-03 4.68E-03 §.85E-03 9.27E-02 6.50E-04 3.65E-03 4.30E-03
Reservoir 604350 4736950 1.61E-01 3.23E-03 3.58E-03 6.81E£-03 1.62E-01 1.99E-03 2.83E-03 4.82E-03
Wright Lake 608750 4733450 1.82E-01 4.69E-03 2.07E-03 6.76E-03 1.84E-01 3.74E-03 1 1.64E-03 §.38E-03
Erie Canal Lock 605550 4739550 1.64E-01 2.99E-03 2.66E-03 5.55E-03 1.66E-01 1.75€-03 2.09E-03 3.84E-03
“Mohawk River Watershed out to 20 km 2.97E-02 5.48E-04 1.07E-03 1.61E-03 3.01E-02 3.30E-04 8.59E-04 1.19E-03

”Hudsan River/Mohawk River Confluence

607760 | 4737850

3.57E-02 7.70E-04 1.40E-03 2.17E-03

3.68E-02 4.60E-04 1.08E-03 1.54E-03

I[Hudson River Watershed

Watershed out to 10 km

3.92E-02 7.56E-04 1.33E-03 2.09E-03

3.97E-02 4.77€-04 1.08E-03 1.56E-03

”&een Island Wetland Area

Average over 8 Receplors

1.36E-01 3.76E-03 2.14E-02 2.52E-02

1.36E-01 3.28E-03 1.64E-02 1.96E-02

Green Island Watershed

Average over 103 Receptlors

1.62E-01 4.04E-03 1.78E-02 2.18E-02

1.63E-01 3.07E-03 1.36E-02 1.67E-02

Green istand - Terresirial Site #1

606950 | 4734250

1.49E-01 3.78E-03 6.14E-03 9.92E-03

1.49E.01 2.57E-03 4.73E-03 7.30E-03

Green fsland - Terrestrial Sile #1 - Area Avg.

Average over 29 Receptors

9.33E-02 2.27E-03 3.39E-03 5.66E-03

9.38E-02 1.61E-03 2.61E-03 4.12E-03

Terrestrial Site #2

610650 4732550

7.83E-02 2.04E-03 9.90E-04 3.03E-03

7.90E-02 1.60E-03 8.20E-04 2.42E-03

Terrestrial Site #3

609550 4735050

5.07E-02 1.01E-03 9.90E-04 2.00E-03

5.12E-02 6.00E-04 8.00E-04 1.40E-03
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TABLE 3-4

ISCST3 Modeling Results
Maximum Vapor Deposition Fluxes and Undepleted Air Concentrations - 5 Year Averages
Based on 1 g/sec Emission Rate
Norlite Facllity

(.

P

Receptor Locatlon

Receptor UTM coordinate (m) Undepl. Air Cone, Vapor Depostion Rate (g/m?)
Description East North {ug/m?) Dry* Wet Total
Resident 1/Location of Max Air Cone, 805950 4734750 2.56E+00 2.43E4+00 4.04E-02 2.47E+00
Resident 2/Location of Max Total Vapor De 606039 4733870 7.67E-03 7.26E-03 2.67E-01 2.74E-01
Beef Farm 604350 4734950 1.05€-01 9.97E-02 6.39E-03 1.08E-01
Dairy Farm 804650 4734150 9.40E-02 8.89E-02 8.37E-03 9.53E-02
Raservolr 604350 4736950 1.65€-01 1,66E-01 6.39E-03 1.62E-01
Wright Lake 608750 4733450 1.86E-01 1.76E-01 2.78E-03 1.78E-01
Erle Canal Lock 605550 4739550 1.69E-01 1.60E-01 3.34E-03 1.63E-01
Mohawk River Watershed out to 20 km 3.01E-02 2.85E-02 1.41E-03 2.99E-02
Hudson River/Mohawk River Confluence 607750 l 4737850 3.62E-02 3.43E-02 1.94E-03 3.62E-02
Hudson River Watershed Watershed out to 10 km 4,05E-02 3.83E-02 1.74E-03 4.01E-02
Green Island Wetland Area Average over 8 Receptors 1.37E-01 1.29E-01 2.89E-02 1.59E-01
Green Island Watershed Average over 103 Receplors 1.864E-01 1.65E-01 2,47E-02 1.80E-01
Green island - Terrestrial Site #1 608850 l 4734250 1.50E-01 1.42E-01 8.49E-03 1.81E-01
Green Island - Terrestrial Site #1 - Area Avg Average over 29 Receptors 9.44E-02 8.93E-02 4.67E-03 9.39E-02
Terrestrial Site #2 610550 4732550 8.02E-02 7.59E-02 1.27E-03 7.72E-02
Terrestrial Slte #3 608550 4735050 5.20E-02 4.91E-02 1.30E-03 5.04E-02

* Computed with a 3 crm/sec deposition velocity and the undepleted air concentration.
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Table 3-5 Summary of Modeling Results for Sensitive Receptors

Maximum Annual Concentrations {p.glm3)

Over All Sensitive Receptors

.2)

Ground-level

Averaging

Year Period Receptors Elevated Receptors ©

1987 Annual 0.429 0.421, 0.419

1988 Annual 0.758 0.746, 0.741

1989 Annual 0.750 0.738, 0.735

1990 Annual 0.836 0.823, 0.818

1991 Annual 0.707 0.693, 0.689
5-Year AVERAGE 0.696 0.684, 0.680

{1} Normalized modei results based on 1 g/sec.

{2) Overall maximum concentrations shown in bold {for 1990). Note that all of the maximum ground-level
and elevated concentrations for the five years modeled were predicted at receptors corresponding to
Abram Lansing School.

{3) Elevated receptor concentrations shown correspond to first story, roof level.
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4.0 HAZARD IDENTIFICATION

This step of the risk assessment involves reviewing all chemicals detected, or that may be
present, in combustion source (kiln) emissions. Those compounds that are determined to be the
most toxic, mobile, persistent, or prevalent in the environment are designated as Compounds of
Potential Concern (COPC) and evaluated quantitatively in the risk assessment.

4.1 Comprehensive List of Candidate COPCs and Emission Rates

Development of a comprehensive list of compounds that may be emitted from the kiin was based on
three sets of emission measurement data. The first set was developed during the April 1999 Trial Burn
and reported in the RCRA Tral Bum Report for Lightweight Aggregate Kilns 1 & 2 (August 23, 1999).
During that testing, the kiln was operated under two “stressed” test conditions to provide data on
maximum kiln unit performance and emissions characterization. Emissions testing was conducted for
an entire set of target chemicals: selected metals {including hexavalent chromium), dioxinsHAurans, acid
gases, chlorine, total organic carbon, and particulate matter. Target analytes were described in the
Trial Bum Plan for this program, and approved by NYSDEC prior to the program. In addition,
tentatively identified compounds (TICs) were determined from the laboratory analyses of the list of
target organic compounds sampled in this August 1999 test program. These TIC results, and those
froma a related set of tests of total organic emissions (TOE), are discussed in the uncertainty section of
this report with respect to the possible impacts of unidentified compounds. The August 1999
measurement results for all organics, except dioxins and furans, have been retained as the basic
measurements representative of "Condition B” operations for the current risk analysis.

In September 2000, a second set of supplementary emission data from the May 2000 Risk Bumn
reported previously to NYDEC in “Risk Burn Finai Report for Light Weight Aggregate Kilns 1 and 27
(ENSR doc. 9514-049-400, Aug. 25, 2000) was incorporated into an initial update of the multipathway
risk assessment for the Norlite site. That second set of tests resulted in revised emission rates for
several metals (As, Be, Cd, Ni, and Hg), as well as for dioxins and furans (PCDD/PCDF). In addition,
the second test series included a special set of “speciation” tests for mercury compounds in the stack
emissions. These voluntary supplemental tests were not addressed in the September 2000 Risk
Assessment, but were addressed in a Supplementary Risk Review letter provided to NYSDEC in
January 2001 ‘

As noted above, a third set of tests were performed in July 2001 {0 demonstrate during near-normal
operations—with several improvements in the combustion process and without the artificial spiking
methods used in the May 2000 and April 1999 testing—that the emission rates of dioxins and furans
would be significantly lower than observed in those previous tests. The feed rates and emission rates
of all of the previous metals selected as compounds of potential concern (COPC) for risk analysis were
monitored in this latest round of testing, since the levels employed in these tests generally represented
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the maximum levels that would be seen in normal operations. Rates for a few trace metal compounds,
such as mercury and selenium, might vary by about a factor of two or so above or below the short-
term rates measured in these latest tests, but the long-term averages would be generally lower. The
measurement data obtained for dioxins and furans during “"Condition B” operations in this most recent
set of tests has thus replaced the similar May 2000 data, since the July 2001 data is now considered
most representative of both current and future operations. Therefore, Tables 4-1a and 4-1b and Table
4-2 in this section have been updated to include these newer measurement data where applicable.
For all organics other than dioxins and furans, the 1999 measurement data are still deemed the most
appropriate.

As noted in the introduction in Section 1, the purpose of the current MRA is to demonstrate that
requested permit limits are satisfactory, and are protective of public healtth. Therefore, the emission
rates for metals assumed in this latest update to the MRA for risk ranking purposes are still those
reported in Table 4-2. However, for the final MRA calculations the metals emissions rates have been
adjusted somewhat to represent anticipated long term future conditions. Thus, for all of the metals for
which feed rates are routinely measured and subject to feed rate controls, emission rates have been
set at the proposed permit limits (see Table 4-11). The rest of this section describes the steps taken
to determine the rest of the final list of COPCs and their final emission rates for the MRA.

411 Reduction of Emissions Data

For each chemical analyzed in the Trial Burn and the supplemental Risk Burns, it was necessary to
select one emission rate for use in risk calculations. Development of emission rates was conducted in
accordance with recommendations from NYSDEC. For data drawn from the original Trial Burn, the
maximum emission rates, either Test Condition A (low temperature) or Test Condition B (high
temperature) were used for each chemical. When a measurement was repeated during the Risk Burn
testing, the more recent data was assumed to supercede the original data because the newer data
better represented normal operating conditions.

Because of the nature of the various programs, all parameters were not measured during all runs.
For instance, during the original Trial Burn, metals emissions were measured during Condition B,
the high temperature test condition. During the May 2000 Risk Burn, only Condition B was
repeated, since that yielded the highest emission rates for metals and for dioxins/furans. The only
data now being used from the May 2000 testing is that obtained for the special mercury speciation
experimental test, since that test data is stili deemed relevant for future Condition B operations.
For the July 2001 testing, Condition B was augmented by two operational variations, designated
"Condition C” and “Condition D”. However, Condition B yieided the data upon which the current
MRA analysis is based.

The finally selected data on emissions of metals, polychiorinated dibenzo(p)dioxins (PCDDs, or
simply dioxins) and polychlorinated dibenzo(p)furans (PCDFs, or furans), and other potentially
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hazardous organic compounds were used to evaluate chronic, long-term risks in the risk
assessment. In addition, in accordance with NYSDEC recommendations, short-term risks were
also evaluated for those chemicals likely to have short-term effects. To evaluate short-term
effects, emissions data for particulate matter, acid gases, and free chlorine were also analyzed.
The following data were used to calculate maximum emission rates for each chemical species:

. Dioxins. To summarize, the July 2001 Risk Burn test data for for dioxins and furans
during Condition B operations is now considered to be the most representative of maximal
future operational conditions, according to proposed permit conditions. The measurement
results of these new (July 2001) tests are presented in Table 4-1.

. Metals. Metals emissions were also re-measured during Conditions B, C, and D. These
are all high temperature conditions. During these latest tests, the organic feed material
(LLGF) to the kiln was pre-fortified, rather than spiked, to assure that levels of silver,
arsenic, barium, beryllium, cadmium, hexavalent chromium, copper, mercury, nickel, lead,
antimony, selenium, thallium, and zinc would be higher than they would be over the long
term. Only chromium-six levels were fortified by means of a supplemental spiking process
(with sodium bichromate). The emission measurements from the three most recent
Condition B runs for each metal were averaged and used for this risk assessment. Values
not detected during the Risk Burn or Trial Bum were included in the final emission rate
averages as equal to the reported detection limit. (These vaiues are higher by about 25%
than the minimum RDL values recommended by U.S. EPA, 1998 guidance.)

. Organic Compounds. Data on emissions of organic compounds from the original Trial
Burn were extensive, with emissions measuremenis for approximately 75 target
compounds as well as TICs. Data for volatile organic compounds, semivolatile organic
compounds, and polynuciear aromatic hydrocarbons were collected during both Condition
A and Condition B. These tests were not repeated in May 2000 or July 2001, so the
maximum 1999 emission rate, the average for the three runs of either Condition A or
Condition B, was used for this risk assessment. Not-detected values were included in the
Condition A and Condition B averages as equal to the detection limit. Of the organics,
only PCDD/PCDF emissions were re-measured during the Risk Bum, and these latler
measurements were then used in the updated risk assessment.

. Particulate Matter. Particulate matter emission data were collected during both test
conditions during the original Trial Burn, but not repeated in May 2000 or July 2001.
Resuits for Condition B, the high temperature condition, were used for evaluation of short-
term risks. The Condition B results were approximately 60% higher than the Condition A
results of the original Trial Bum (presumably due to the spiked metals).
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. Acid Gases (Hydrogen Chloride (HCI). Hydrogen Bromide (HBr). Hydrogen Fluoride (HF).
Ammonia (NH») and Free Chiorine (Cl,). Data on these emissions were collected during
both test conditions during the original 1999 Trial Bumn only; they were not repeated in
May 2000 nor July 2001. The highest emission rate, either Test Condition A or Test
Condition, for each species was used for evaluation of short-term risks.

The data were reduced using the following guidelines:

Maximum average emission rates observed over the three runs of the worst-case test condition
were used for this MRA. Since no blank corrections, normalization, or other corrections to the
data were used, it is assumed that these average rates will be conservatively high estimates for
the risk analysis. “Non-detected” values were used to calculate emission averages using the
reported detection limits.

. Measurement data were collected and analyzed for a number of organic species that
were not suspected to be present in the stack emissions, or were always reported as not-
detected in the test results. Although these compounds are not suspected to be in the
emissions, average emission rates were calculated assuming that zil of these compounds
are present at concentrations equal to the detection limits. The U.S. EPA's 1988
guidance recommends a series of techniques to ensure that detection limits are not
underestimated in subsequent risk assessments. Without repeating the details, it can be
said that the detection limits reported with the Noriite data were equal to or greater than
the values that would have been used with strict application of the EPA-recommended
approach. in particuiar the convention used for reporting the metals data is approximately
25% more conservative than the “RDL” defined by U.S. EPA. The organic data ranges
from using the “EDL” values recommended by U.S. EPA for PAHs and dioxins and furans,
to using a quantitation limit that is generally at least double the “RDL” value for other
VOCs and SVOCs.

. For the five phthalate compounds listed in Tables 4-26 and 4-27 of the original April 1999
Trial Burn report.. the cautions published by the U.S. EPA (1998) in their risk assessment
guidance were considered. (Section 2.3.5 of that guidance cautions against including in
the risk assessment any compounds which may be defected simply because they are
ubiquitous laboratory contaminants. If there is not sufficient independent data to indicate
that they are a feed material, or the measurement levels detecied are at least 5 to 10 x the
level measured in the field or laboratory blanks. Only one of the five phthalates was
detected at approximately 5 times the detection limit in a single test run. That was bis (2-
ethylhexyl) phthalate. However, that compound was aiso detected in the relevant field
blank at double the detection limit specified for all of the phthalates. In such cases, the
U.S., EPA recommends deleting the compound, unless it is detected at 10 times the blank
level. It was decided, in order to be conservative, because bis (2-ethylhexyl) phthalate
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has the greatest toxicity of all of the phthalates considered, to keep it in the COPC list as a
potential contributor to the calculated risk levels, but “flagged” as a “highly uncertain”
contributor. . All of the others phthalates were not detected in any of the six tests, but they
were left in the risk ranking process at their “non-detect” limit. Therefore, all of the “non-
detect” phthalates were deleted from the COPC list In the new risk ranking process, all
were excluded from the final COPC list. Thus only Bis (2-ethylhexl) phthalate was
retained as a “representative” for this family of compounds.

. There were six target VOC compounds which were not detected when measured by
Method M0040. Unfortunately the detection limit reported for that method is so high (~400
ug) that using it would grossly misrepresent the potential contribution of any surviving
trace of these six compounds. The compounds include: bromomethane, 1,3-butadiene,
chioromethane, dichlorodifluoromethane, trichlorofluoromethane, and vinyl chloride.
Based on EPA sponsored research reported by C. Dempsy (1991) and a summary of
similar studies reported in 1990 by J.L. Tessitore, et al., all of these compounds are more
readily destroyed than carbon tetrachloride, which was barely detected at a concentration
of 163 ng. The second report indicates that the destruction rates for these compounds is
comparable to chloroform, which was detected at a level of 922 ng. To be conservative, a
surrogate emission rate equal to that observed for chioroform, which has the highest
observed concentration of all of the volatile organics, has been assigned to each of these
six compounds. (It is believed that assigning a level less than or equal to carbon
tetrachloride would have been more accurate, but significantly lower).

. Tentatively identified compounds (TICs) were also identified for inclusion in the uncertainty
assessment but were not included in the quantitative nsk calculations. For these
compounds, the reported emission rates were averaged over the number of times that the
compound was detected. It seemed ironic that the likely best estimates of the emission
rates for the six target VOCs mentioned above would be the values obtained for each of
them in the TIC analysis. Their emission rates would be about 5 times lower that that
assumed from the conservative “surrogate” approach explained above.

. Total Organic Carbon Emissions (TOC/TOE) were also determined based upon the
methods outlined in the current U.S. EPA guidance (U.S. EPA, 1998a) and documented in
the April 1999 Trial Bum Report. This data was collected to provide a comparison
between the total mass of materials emitted and the mass of those which are specifically
identified as target compounds for COPC evaluation. In general, the method for collecting
total organics is expected to also include the mass of all of the tentatively identified
compounds (TICs) determined separately by GC/FID analysis. All of these semi-
quantitative measurements are intended to aid in the qualitative interpretation of the
uncertainties inherent in the risk assessment process (as recommended by the U.S. EPA,

Noriite-8514-046-500\2002 MRA Update Final 4-5 April, 2002
ReporHHRA+SLERA .doc



INTERNATIONAL

1998a,1999), rather than attempting to include this data into the quantitative assessment.
(See Section 7.4.4.3).

. For dioxins and furans, separaie emission rates were determined for each of the
potentiaily carcinogenic congeners in both the Trial Burn test and the Risk Burn tests.
U.S. EPA has now adopted World Health Organization (WHO, 1998) toxicity equivalence
factors (TEFs) that relate the toxicity of each congener to that of 2,3,7,8-TCDD, the most
toxic congener (U.S. EPA, 1889a). The product of these factors represents the toxic
equivalence of the mass for each of each of the listed dioxins and furans absorbed by a
person. The set of product values is then summed to estimate a total Toxic Equivalency
(TEQ) for the entire exposure to the measured set of congeners. In prior (1999) risk
analyses, the total mass of dioxins and furans was represented as a mass of 2,3,7.8
TCDD-TEQ and its fate and transport through the environment were modeled as if the
mass were a single COPC. The current analysis adopts the most recent
recommendations of the U.S. EPA , 1988, that is, to use the WHO, 1998 TEF values. All
seventeen congeners are tracked though the environment prior to their arrival at the target
receptor. When they reach the receptor, the mass arriving is weighted by its TEF value
and then the total exposure to the individual is reported in units of TCDD-TEQ.

41.2 Results of Emissions Analyses

The results of these emission measurements and subsequent prediction of future normal ranges of
operating conditions are presented in Tables 4-1 through 4-12.

. Dioxins. Maximum dioxin emissions for each of the two kilns are shown in Table 4-1. As
mentioned, data on emissions of dioxins and furans were generated during the latest tests
under Condition B (as well as C and D). The results for Condition B testing conditions
were used to calcuiate the emission rate used in the current risk assessment.

. Metals. As mentioned in Section 1, the emission test data for all of the metals was
reviewed and adjusted to represent the rates proposed for inclusion in the updated
operating permit for this facility. The derivation of the new metal emission rates is
presented in Table 4-11. The melals emission rates, both measured and predicted, were
initial applicable to a single kiln stack (see also Table 4-2), so they were doubled to
represent normal 2-stack operations for the risk assessment. The final raies are included
inthe Summary given in Table 4-12.

. Organic Compounds. Summaries of trial burn measurement results for a single stack for
semivolatile organic compounds, SVOCs (Table 4-3a and 4-3b), volatile organic
compounds, VOCs (Table 4-4a and 4-4b), and polynuclear aromatic hydrocarbons, PAHs
(Tables 4-5a and 4-5b), where the “a” and “b” in the table names refer o “"Condition A”
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and “Condition B, respectively. All of these organic compounds were measured during
both test conditions of the original Trial Bumn. The three runs for each test condition were
averaged and the maximum average results for each compound, doubled to represent
two stacks, for both the VOCs (Table 4-8) and all of the SVOCs, including the PAHs and
dioxinsffurans (Table 4-10) as input data for the risk ranking process. The original
measured emission rates for the metals (Table 4-2) were also combined with all of the
data for the organics for the risk ranking, even though it was decided ahead of time to
retain all of the metals, regardiess of their ranks. The final combined ranking results
determine which compounds qualify as COPCs for full evaluation in the MRA.

. Total Organic Emissions. A special set of measurements were also made during the
original Trial Burn to determine Total Organic Carbon (TQC) which is now more commonly
called Total Organic Emissions (TOE) according to the latest U.S. EPA guidance (U.S.
EPA, 1988). The TOC/TOE measurement results appear in Table 4-6 (from Table 4-28 of
the original 1999 Trial Bum Report cited above). The TOC/TOE results are further
discussed in Section 7.4.4, which describes “uncertainty” factors related to risk
characterization.

. Particulate Matter and Acid Gases. Trial bumn results for particulate matter, HCI, Cl,, HBr,
HF, and NH; are summarized in Table 4-7. These organic compounds were measured
during both test conditions. The maximum result for each compound was used in the risk
assessment.

Table 4-8 gives a qualitative summary listing of all measured compounds considered in the COPC
selection process. Consideration of the risk ranking results obtained from Tables 4-2, 4-9 and 4-10,
along with new permitting limits prosed in Table 4-11, yielded the final tabulation of emission rates
given in Table 4-12. The next section describes in more detail how the COPC candidates were risk-
ranked to obtain the final set of COPCs for the MRA.

4.1.3 Adijusting for Process “Upset Conditions™.

in the U.S. EPA 1998 guidance it is recommended that the combustion process be reviewed to
determine how o represent and include the effect of “process upset” conditions when calculating
emission rates, exposures and risks. Norlite has reviewed its operational data from its CEM system
records and its record of Operational Waste Feed Cut-Off (OPCQ) events o estimate the frequency
and duration of "upset” conditions. About half of these events are due to fluctuations in CO levels that
may threaten to exceed permit limits if not addressed with protective action. in these cases the OPCO
is activated at about 75% of the permit limit and, within seconds the liquid waste feed containing
hazardous waste constituents is automatically shut down. Waste fuel already injected is gone from the
system within milliseconds. Similarly, there are a variety of other operational fluctuations that are all
addressed by the operation of the OPCO and the Automatic Waste Feed Cut Off (AWFCO) system,
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but all produce very similar system response in terms of ceasing flow of waste derived fuels and
purging the system. Review of the last two years of records indicate that the total time for these two
types of “upset” events would be <265 min or 4.4 hours per 8760-hr year or 0.05% of the time. Hfitsis
conservatively assumed that all emissions (metais and organics) were released at 10 times their
normal rates during all such events (compared with the small increases observed in the one Trial Bumn
test run that included a CO-driven AWFCO event), the overall incremental effect on the risk results
would not exceed 0.5%. This level of increase is extremely small compared to almost all other
uncertainties in predicting emission rates, exposure estimates and the risk values. Therefore, to
minimize potential confusion about stated emission rates and their engineering basis, no further
adjustment was made to include this potential 0.5% adjustment. It's effect on the final risk predictions
is expected to be linear, and thus considering this additional, but insignificant, factor when reviewing
the final risk and hazard index results is quite straighforward (see Section 7.4.1.1).

4.2 Selection of Chemicals of Potential Concern

The comprehensive list of compounds that were analyzed in the trial burn (Table 4-8) includes many
compounds that are of low toxicity or present at low concentrations, such that they will contribute
negligibly to total risk. A risk-ranking method recommended by several U.S. EPA references (U.S.
EPA, 1998b, 1893a, 1989b) was used to select all of the candidate COPCs expected to have any
potentially important contribution to final risk calculations.

The method outlined in the latest of these documents, which is also the one intended to provide direct
guidance for risk assessment of RCRA Combustor emissions is similar to that previously identified in
the Risk Assessment Guidance for Superfund (U.S. EPA, 1989b). Each ranking scheme multiplies a
quantitative toxicity value (e.g., cancer slope or reference dose factor) by a concentration of the
compound in the exposure medium (e.g., air, water, soil). However, for combustor emissions, the
"concentration” term is replaced with the emission rate of the chemical. Another factor that is similarly
considered in risk ranking for combustor facilities is the potential for the chemical fo bicaccumulate.
U.S. EPA (1998b) suggests using the logarithm of the octanol-water partition coefficient, or log K., as
a surrogate factor for bioaccumulation potential. Higher values of log K,y result in greater partitioning
onto soils, and greater persistence in the environment. Risk ranking for the inhalation pathway, which
involves no bicaccumulation process, is conducted separately using just the product of the inhalation
toxicity value and estimated emission rate for each chemical.

U.S. EPA has developed toxicity values for various chemicals depending on their ability io pose
potentially carcinogenic or noncarcinogenic health effects. Toxicity values for potentially carcinogenic
effects are called cancer siope factors (in units of (mg/kg-day)’) and toxicity values for
noncarcinogenic effects are called reference doses (RfD) (in units of mg/kg-day) or reference
concentrations (RfC) (in units of mg/m®). The derivation of these toxicity values is further discussed in
Section 5.0. Risk ranking was conducted separately for each chemical analyzed in the trial burn using
the following combinations of parameters, where applicable;
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1) Inhalation cancer slope factor x emission rate

2) (1/inhalation RfD) x emission rate

3) Oral cancer slope factor x emission rate

4) Oral cancer slope factor x log Ky X emission rate
5) (1/Oral RfD) x emission rate

6) (1/Oral RfD) x log K, X emission rate

Toxicity values derived by NYSDOH were used only when U.S. EPA-approved values were not
available. For the remaining chemicals, toxicity values presented in U.S. EPA databases, such as the
Integrated Risk Information System (U.S. EPA, 1997a) and the Health Effects Assessment Summary
Tables (U.S. EPA, 1985b) were preferred when available. Some provisional toxicity values were also
obtained from U.S. EPA's National Center for Environmental Assessment (NCEA). Several major
updates occurred in IRIS-reported values since the original 1999 and 2000 MRA analyses. Therefore
the entire risk ranking was re-done in March 2002 based upon all of the latest available dose response
data (see Table 5-1 in Section 5).

Noncancer toxicity values for the inhalation pathway are often presented as reference concentrations
(RfC). These values were converted to RfDs by multiplying by an inhalation rate of 20 m®/day and
dividing by an adult body weight of 70 kg. In accordance with NYSDOH recommendations, oral toxicity
values were used to evaluate inhalation exposures for those chemicals that are systemic toxicants and
lack inhalation criteria. All of the farget chemicals analyzed in the trial burn have toxicity values derived
by U.S. EPA or NYSDOH. Route-to-route extrapolation was not used for routes of exposure not
demonstrated to produce carcinogenic risks. Only published cancer slope factors (or values derived
from unit risks for the same route of exposure were used in this case.

The product of the toxicity value, emission factor and any other chemical-specific factor results in a risk
factor for each chemical. Separate risk factors were calculated for each of the six categories listed
above. The absolute units in the risk factor do not matter, as long as units among chemicals in a
medium are the same. Chemical-specific risk factors were summed to obtain the total risk factor. The
ratio of the risk factor for each chemical to the total risk factor approximates the relative risk for each
chemical. Chemicals with very low risk factor ratios may be eliminated from the quantitative risk
assessment, since such chemicals are not likely to contribute significantly to the total risk estimate.

In this report, a risk factor ratio of 1 percent was used as a cutoff point in accordance with the example
provided in U.S. EPA (1988b). Any chemical with a risk factor ratio greater than 1 percent in any of the
six categories listed above was evaluated in the quantitative risk assessment. Due fo the high fraction
of the oral carcinogenic risk associated with TCDD-TEQ in this case, the risk ranking was repeated
with that set of compounds separated out. This assured that any other compound with 1% of any risk
factor (excluding the fraction due to the TCDD-TEQ emissions) would be included. Although some of
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the potentially carcinogenic PAHs had a risk factor ratio much less than 1%, all of these PAHs were
included as COPCs to ensure a conservative risk estimate. As noted in Section 4.1.1, there were
special concerns about phthalates as artifacts that led to detection of one phthalate, di-n-octyl
phthalate, that was never detected, but would have been ordinarily included if risk ranking alone were
used as the decision for inclusion as a COPC. Bis-(2ethyl hexyl) phthalate, which was detected at low
levels in all tests, was included in the final COPC list due to its relatively high risk ranking at the
measured levels, even through these levels were below the ratio-to-field-blank values that might cause
the U.S. EPA to consider its presence highly questionable.

Appendix A includes all of the individual risk ranking results. The listing of COPCs ultimately selected
by combining the results of these six ranking methods are presented, along with predicted maximum
emission rates, in Table 4-12. These chemicals comprise the set that should represent substantially all
of the risks associated with Norlite’s future emissions.

4.3 Speciation Issues Affecting Risk Analysis of Mercury Emissions

The U.S. EPA 1998 guidance, Human Health Risk Assessment Protocol for Hazardous Waste
Facilities, and its subsequent 1999 “Addendum” recommended several additional refinements for the
modeling of the fate and transport of mercury emissions for MRAs. Much of the information was drawn
from the 1997 Mercury Study Reprt to Congress (U.S. EPA, 1997. Figure 4-1 is drawn from the 1998
U.S. EPA guidance document. It presents an example of the assumed physical and chemical forms of
mercury expected to be emitted from hazardous waste combustion facilities, based upon the limited
data which have been previously collected in research or performance tests at other hazardous waste
combustion faciliies. The assumed default values presented in Figure 1 were utilized in the original
September 2000 Risk Assessment Report.

From Figure 4-1 it is apparent that the fate of the mercury emitted from the stack requires more
information than just the fact that there are two forms of mercury assumed to be emitted from
hazardous waste combustion facilities: vapor and particulate.

« Mercury emissions in the vapor form are assumed {o consist of both elemental mercury (Hg®) and
oxidized mercury (Hg™", evaluated in the risk assessment process as mercuric chloride (HgCl))

» Particulate mercury emissions are assumed to consist of oxidized mercury (i.e., HgCl)

« Total mercury exiting the stack is assumed to consist of Hg® and HgCl. No emission of methyl
mercury {MeHg) is assumed.

The U.S. ERA default assumption is that total mercury emissions from hazardous waste combustion
consist of 80% vapor phase mercury and 20% particle bound mercury.
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Considering the global mercury cycle, the U.S. EPA (1998) assumes only 48.2% of total mercury
emitted from the stack is deposited locally (in the vicinity of the combustion unit). 40.8% of total
mercury is assumed to be deposited locally as HgCl vapor, 7.2% is assumed to be deposited locally
as particle-bound HgCl, and 0.2% is deposited locally as vapor phase Hg®. 52% of total mercury
emitted is assumed to leave the study area and join the global mercury cycle.

It is assumed that deposition of oxidized mercury to the various environmental media is entirely as
HgCl, in either vapor or particle bound form. For Hg® vapor, only 1% is assumed to deposit on soil or
water in the vapor phase. In addition:

»  Exposure to Hg® is assumed to occur only via inhalation of vapor phase Hg®.

« Exposure to divalent Hg occurs through both indirect exposure (i.e., consumption of locally
produced agricultural products or locally caught fish) to and inhalation of vapor and particle
bound HgClL

4.31 Use of Site-Specific Norlite Speciation Data

Based upon the supplemental mercury speciation testing performed in April 2000 an additional
analysis of the significance of this data was performed in January 2001, Since the resulis of these
tests provide a site-specific set of values for the input parameters of the newest recommended EPA
mercury fate and transport model, they have been integrated into the current MRA analysis. The
laboratory results serving as the foundation of this analysis were included in the Norlite Trial Burn
Report of August, 2000).

The availability of this site-specific measurement data allows the hypothetical fractions portrayed in the
sample case shown in Figure 4-1 to be replaced with the values shown in Figure 4-2. This figure
illustrates the use of the same method, but employs the Norlite measurement results where applicable.
In both cases the EPA-recommended assumption that a significant fraction is lost to the global budget
is included, based on the support of a number of studies cited by EPA, 1997. The changes in the
distribution fractions between vapor and particle-bound fractions are significant, but modest. The
similarity of the ratios indeed lends credibility to the basic EPA method for addressing this issue.

Although site-specific source speciation data has been used in the present update, the following
assumptions about methylation fractions in soil and in the surface water environment were maintained,
because no independent site-specific information is available.
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4.3.2 Methylation of Mercury in Soil

Mercury is assumed to deposit to soil in the HgCl form. A small fraction of deposited mercury is then
converted to be MeHg. 98% of the total mercury concentration predicted in soil is assumed fo be in
the HgCl form. 2% of the total mercury in soil is assumed to be MeHg.

4.3.3 Methylation of Mercury in a Surface Water Environment

Watershed erosion and direct deposition are important sources of Hg to a water body. Some Hg
entering a water body is methyiated through biotic processes. Rather than modeling site-specific water
body properties and biotic conditions the U.S. EPA 1998 recommends (consistent with the mercury
report to congress) assuming 85% of total Hg in surface water is divalent (as HgCl) and that 15% is
MeHg. However, due to the wide range of chemical and physical properties that influence the
methylation process there is high variability in the methylation of mercury among water bodies.
Correspondingly, given our lack of knowiedge conceming the properties of local water bodies
evaluated in a typical combustion risk assessment, there remains an inherently high level of
uncertainty in predicting MeHg levels in surface water bodies.
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Table 4-1a
PCDD / PCDF Emission Results - TEQ Basis - Condition B - (unweighted)*

Run No. CB-R1 CB-R2 CB-R3 Average
Date 24-Juk01 25-Jui-01 25-Jul-01
Start Time 12:33 08:02 11:48
Stop Time 15:41 11:09 14:55

Sample Volume dscf 127.336 130.421 31.348 129.70
Sample Volume me 3.61 3.69 3.72 3.67
Moisture Content % viv 16.5 15.9 15.6 16.01
O, Conc. % viv (dry) 15.30 15.00 14.40 14.90
CO, Conc. % viv (dry) 4.30 4.60 4.50 4.47
Isokinetics % 99 100 99 99.39
Stack Fiowicl S3Chi e 34,493 35,272 35,685 35,15u
PCDD / PCDF ” Py ng/m? pg/ ng/me pg/ ng/m? Average Average
Parameters TEF (a) sample sample sample ng/m3 sec
2,3,7,8-TCDD 1.00 46.9 1.3E-02 171 4.6E-03 24.7 6.6E-03 8.1E-03 1.3E-10
1,2,3,7,8-PeCDD 1.00 35.7 9.9E-03 9.17 2.5E-03 16.1 4.3E-03 5.6E-03 9. 2E-11
1,2,3,4,7,8-HxCDD 1.00 10.7 3.0E-03 55 1.5E-03 6.7 1.8E-03 2.1E-03 3.5E-11
1,2,3,6,7,8-HxCDD 1.00 11.3 3.1E-03 52 1.4E-03 6.2 1.7E-03 2.1E-03 3.4E-11
1,2,3,7,8,9-HxCDD 1.00 6.5 1.8E-03 4.9 1.3E-03 59 1.6E-03 1.6E-03 2.6E-11
1,2,3,4,6,7,8-HpCDD 1.00 259 7.2E-03 144 3.9E-03 19.6 5.3E-03 5.5E-03 9.0E-11
OCDD 1.00 38.3 1.1E-02 27.8 7.5E-03 35.4 9.5E-03 9.2E-03 1.5E-10
2,3,7.8-TCDF 1.00 1,200 | 3.3E-01 395 1.1E-01 585 1.6E-01 2.0E-01 3.3E-09
1,2,3,7,8-PeCDF 1.00 501 1.4E-01 121 3.3E-02 219 5.9E-02 7.7E-02 | 1.3E-08
2,3,4,7,8-PeCDF 1.00 1,040 | 2.9E-01 237 6.4E-02 422 1.1E-01 1.6E-01 2.6E-09
1,2,3,4,7,8-HxCDF 1.00 218 6.0E-02 418 1.1E-02 85.8 2.3E-02 3.2E-02 5.2E-10
1,2,3,6,7,8-HxCDF 1.00 189 5.2E-02 35.1 9.5E-03 66.3 1.8E-02 2.7E-02 4.4E-10
2,3,4,6,7,8-HxCDF 1.00 178 4.9E-02 327 8.9E-03 62.9 1.7E-02 2.5E-02 4.2E-10
1,2,3,7,8,9-HxCDF 1.00 61 1.7E-02 112 3.0E-03 218 5.9E-03 8.6E-03 1.4E-10
1,2,3,4,6,7,8-HpCDF 1.00 105 2.9E-02 26 7.0E-03 45.6 1.2E-02 1.6E-02 2.7E-10
1,2,3,4,7,8,9-HpCDF 1.00 141 3.9E-03 3 7.4E-04 564 1.5E-03 2.1E-03 3.4E-11
OCDF 1.00 37.3 1.0E-02 12.8 3.5E-03 25.3 6.8E-03 6.9E-03 1.1E-10
TOTAL TCDD 0.00 939 0.0E+00 366 0.0E+00 506 0.0E+00 0.0E+00 0.0E+00
TOTAL PeCDD 0.00 381 0.0E+00 127 0.0E+00 196 0.0E+00 0.0E+00 0.0E+00
TOTAL HxCDD 0.00 181 0.0E+00 72.6 0.0E+00 92.6 0.0E+00 0.0E+00 0.0E+-00
TOTAL HpCDD 0.00 70.6 0.0E+00 40.1 0.0E+00 56.2 0.0E+00 0.0E+00 0.0E+00
TOTAL TCDF 0.00 47,200 | 0.0E+00 |( 18,300 | 0.0E+00 || 25,400 | 0.0E+00 0.0E+00 0.0E+00
TOTAL PeCDF 0.00 11,600 | O.0E+00 || 2,940 0.0E+00 5,000 0.0E+00 0.0E+00 0.0E+00
TOTAL HxCDF 0.00 1,870 | 0.0E+00 338 0.0E+00 668 0.0E+00 0.0E+00 0.0E+00
TOTAL HpCDF 0.00 168 0.0E+00 36.6 0.0E+00 71.3 0.0E+00 0.0E+00 0.0E+00
TOTAL (ng/m3) = 1.031 0.271 0.445 5.8E-01
TOTAL (ng/m* @ 7 % Oy) = 2.533 0.631 0.943 1.4E+00
TOTAL (g/s) = 1.7E-08 4.5E-09 1 7.5E-09 9.66E-09

(a) No TEF factor applied
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Table 4-1b

PCDD / PCDF Emission Results - TEQ Basis - Condition B - (TEQ = TEF weighted)*

Run No. CB-R1 CB-R2 CB-R3 Average |
Date 24-Juk01 25-Jul-01 25-Juk-01
Stant Time 12:33 08:02 11:48
Stop Time 15:41 11:09 14:55
..... i Units i
Sample Volume dscf 127.336 130.421 131.348 129.70
Sample Volume m? 3.61 3.69 3.72 3.67
Moisture Content % viv 16.5 15.9 15.6 16.01
O, Conc. % vhv {dry) 15.30 15.00 14.40 14.90
CO; Conc. % viv (dry) 4.30 4.60 4.50 4.47
Isokinetics Yo 99 100 99 99.39
Stack Flowrale dscfm 34,493 35,272 23,880 35,150
PCDD / PCDF - pg/ ng/md pg/ ng/me pg/ ng/m® Ave. TEQ | Ave. TEQ
Parameters TEF (a) sample TEQ |} sample TEQ sample TEQ ng/m3 g/sec
23,7,8-TCDD 1.00 469 1.3E-02 17.1 4 6E-03 24.7 6.6E-03 8.1E-03 1.3E-10
1,2.3,7,8-PeCDD 1.00 357 9.8E-03 917 2.5E-03 16.1 4.3E-03 5.6E-03 9.2E-11
1,2,3.4,7,8-HxCDD 0.10 10.7 3.0E-04 55 1.5E-04 6.7 1.8E-04 2.1E-04 3.5E-12
1,2,3,6,7,8-HxCDD 0.10 11.3 3.1E-04 5.2 1.4E-04 8.2 1.7E-04 2.1E-04 3.4E-12
1,2.3,7,8,3-HxCDD 0.10 6.5 1.8E-04 4.9 1.3E-04 5.9 1.6E-04 1.6E-04 2.6E-12
1,2,3,4,6,7,8-HpCDD 0.01 25.9 7.2E-05 14.4 3.9E-05 19.6 5.3E-05 5.5E-05 9.0E-13
OCDD 0.0001 38.3 1.1E-06 278 7.56-07 354 9.5E-07 9.2E-07 1.5E-14
2,3,78-TCDF 0.10 1,200 | 3.3E-02 395 1.1E-02 585 1.6E-02 2.0E-02 3.3E-10
1,2,3,7,8-PeCDF 0.05 501 6.9E-03 121 1.6E-03 219 2.9E-03 3.8E-03 6.4E-11
2,34,7,8-PeCDF 0.50 1,040 | 1.4E-01 237 3.2E-02 422 5.7E-02 7.8E-02 1.3E-09
1,2,3,4,7,8-HxCDF 0.10 218 6.0E-03 418 1.1E-03 85.8 2.3E-03 3.2E-03 5.2E-11
1,2,3,6,7,8-HxCDF 0.10 189 5.2E-03 35.1 9.5E-04 66.3 1.8E-03 2.76-03 4.4E-11
2,3,4,6,7,8-HxCDF 0.10 178 4.9E-03 327 8.9E-04 62.9 1.7E-03 2.5E-03 4.2E-11
1,2,3,7,8,9-HxCDF 0.10 61 1.7E-03 11.2 3.0E-04 21.8 5.98-04 8.6E-04 1.4E-11
1,2,3,4,6,7,8-HpCDF 0.01 105 2.9E-04 26 7.0E-05 456 1.2E-04 1.6E-04 2.7E-12
1,2,3,4,7,8,9-HpCDF 0.1 141 3.9E-05 3 7.4E-06 5.64 1.5E-05 2.1E-05 3.4E-13
OCDF 0.0001 373 1.0E-06 12.8 3.5E-07 25.3 6.8E-07 6.9E-07 1.1E-14
TOTAL TCDD 0.00 939 0.0E+00 366 0.0E+00 506 0.0E+00 || 0.0E+00 0.0E+00
TOTAL PeCDD 0.00 381 0.0E+00 127 0.0E+00 196 0.0E+00 0.0E+00 0.0E+00
TOTAL HxCDD 0.00 181 0.0E+00 || 7286 0.0E+00 926 0.0E+00 | 0.0E+00 0.0E+00
TOTAL HpCDD 0.00 70.6 0.0E+00 40.1 0.0E+00 56.2 0.0E+00 0.0E+00 0.0E4+00
TOTAL TCDF 0.00 47,200 | 0.0E+00 | 18,300 | 0.0E+00 || 25,400 | 0.0E+00 0.0E+00 0.0E+00
TOTAL PeCDF 0.00 11,600 | 0.0E+00 || 2,940 | 0.0E+00 | 5000 | 0.0E+00 |} O0.0E4+00 0.0E+00
TOTAL HxCDF 0.00 1,870 | 0.0E+0C 338 0.0E+00 668 0.0E+00 0.0E+00 0.0E+00
TOTAL HpCDF 0.00 168 0.0E+00 || 366 0.0E+00 71.3 0.0E4+00 0.0E+00 0.0E+00
TOTAL (ng/m% = 0.226 0.055 0.093 1.3E-01
TOTAL (ng/m* @7 % Oy = 0.556 0.129 0.198 2.9E-01
TOTAL (g/s) = 3.7E-09 9.2E-10 1.6E-09 2.07E-09
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Table 4-2

Method 0060 Sampling Parameters and
Emission Results for Target Metals - Condition B

Run No. CB-R1 CB-R2 CB-R3
Date 24-Jul-01 25-juk-01 25301
Start Time Units 13:03 08:32 12:18
Stop Time 15:11 10:38 14:25 AVGS
Sampling Parameters —
Barometric Pressure in. Hg 29.60 29.70 29.70 29.67
Volume Metered det 97.598 96.079 99.421 97.699
Sample Volume dscf 91.523 92.380 94.488 92.797
Moisture % viv 17.4 17.0 16.6 17.0
O, at Stack % dry 15.30 15.00 14.40 14.90
Avg. Stack Temnp. °F 138 137 136 137
Stack Flowrate dsctm 33,199 33,716 34,483 33,800
isokinetics % 98 98 98 98
Arsenic (As) ~— LVM
Quantity Collected ug 0.75 1.18 1.15 1.02
Stack Conc. @ 7% O, pg/m? 0.71 1.03 0.9 0.88
Stack Emission Rate Ibhr 3.60E-05 5.55E-05 5.55E-05 4.90E-05
gisec 4.53E-06 7.00E-06 6.99E-06 6.17E-06
Feed Quantity ib/hr 0.685 0.349 0.578 0.537
Removal Efficiency % 99.995% 99.984% 99.990% 99.990%
Bervilium - LVM
Quantity Collected g < 0.10 < 010 < 010 < 010
Stack Conc. @ 7% O, pg/m® | < 0.09 < 009 < 0.08 < 0.09
Stack Emission Rate Ibhr | « 480E-068 | < 4.83E-06 | « 4.83E-06 | < 4.82E-06
go/sec | <« 6.05E-07 | < B6.0BE-07 | < 6.08E-07 | <« 6.07E-07
Feed Quantity lohr 0.049 0.049 0.050 0.049
Removal Efficiency % > 99.990% | > 99.990% | > 99.990% | > 99.990%
Total Chromium (Cr) — LVM
Quantity Collected Hg 1.50 0.70 1.30 1.17
Stack Conc. @ 7% O, pg/im? 1.42 0.62 1.03 1.03
Stack Emission Rate Ib/hr 7.20E-05 3.38E-05 6.28E-05 5.62E-05
g/sec 9.07E-06 4.26E-06 7.81E-06 7.08E-06
Feed Quantity Ib/hr 424 4.25 4.11 4.20
Removal Efficiency % 99.998% 99.999% 99.998% 99.999%
Cadminm (Cd) — SVM
Quantity Coliected 3] 0.38 0.52 0.29 0.40
Stack Conc. @ 7% O, pg/m? 0.37 0.46 0.23 0.35
Stack Emission Rate Ib/hr 1.87E-05 2 51E-05 1.40E-05 1.93E-05
g/sec 2.36E-06 3.16E-06 1.76E-06 2.43E-06
Feed Quantity Ib/hr 0.184 0.168 0.182 0.181
Removal Efficiency Yo 99.990% $9.985% 99.993% 99.989%
Lead (Pb) - SVYM
Quantity Collected Hg 0.74 0.56 0.74 0.68
Stack Conc. @ 7% O, pg/m? 0.70 0.50 0.59 0.60
Stack Emission Rate ib/hr 3.55E-05 2.70E-05 3.57E-05 3.28E-05
g/sec 4.47E-06 3.41E-06 4.50E-06 4.13E-06
Feed Quantity Ib/hr 3.35 2.89 3.30 3.18
Removal Efficiency % 99.999% 99.999% 99.999% 99.999%
LVM Total = pg/me 2.23 1.74 2.02 2.00
SVM Yotal = ug/m? 1.07 0.96 0.82 0.95
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Emission Results for Target Metals

Table 4-2 (cont'd)
Method 0060 Sampling Parameters and

Run No. CB-R1 CB-R2 CB-R3
Date 24-Jut-01 25-Juk-01 25~Jul-01
Start Time Units 13:03 08:32 12:18
Stop Time 15:11 10:39 14:25 AVGS
Sampling Parameters —
Barometric Pressure in. Hg 29.60 29.70 29.70 29.67
Volume Metered dcf 97.598 96.079 99.421 97.699
Sample Volume dsct 91.523 92.380 94.488 92.797
Moisture % viv 17.4 17.0 16.6 17.0
O, at Stack % dry 15.30 15.00 14.40 14.90
Avg. Stack Temp. °F 138 137 136 137
Stack Flowrate dscfm 33,199 33,716 34,483 33,800
Isokinetics % 98 98 98 98
Mercury (Hg) vM
Quantity Collected HG 28.2 175 21.4 22.4
Stack Conc. € 7% O, pg/m? 26.7 15.6 16.9 19.8
Stack Emission Rate ib/hr 1.35E-03 8.46E-04 1.03E-03 1.08E-03
g/sec 1.70E-04 1.07E-04 1.30E-04 1.36E-04
Feed Quantity Ib/hr 0.0050 0.0047 0.0059 0.0052
Removal Efficiency % 72.96% 81.99% 82.52% 82.26%
Antimony (Sb) --
Quantity Collected ug < 0.40 < 040 < 0.40 < 040
Stack Conc. @ 7% O, pg/m® | < 0.38 < 0.36 < 032 < 035
Stack Emission Rate Ib/hr < 1.92E05 | < 1.93E-05 | < 1.93E-05 | < 1.93E-05
glsec | < 242E06 | < 2.43E-06 | < 2.43E-06 | < 2.43E-06
Feed Quantity ib/hr 0.154 0.143 0.167 0.155
Removal Efficiency % > 99.988% | > 99.986% | > 99.988% | > 99.987%
Barium (Ba) —
Quantity Collected Hg 1.20 1.00 1.20 1.13
Stack Conc. @ 7% O, Hg/m? 1.14 0.89 0.95 0.99
Stack Emission Rate tb/hr 5.76E-05 4.83E-05 5.79E-05 5.46E-05
g/sec 7.25E-06 6.08E-06 7.30E-06 6.88E-06
Feed Quantity Ib/hr 8.20 7.46 7.12 7.59
Removal Efficiency % 99.9993% 99.9994% 99.9992% 99.9993%
Silver (Ag) —
Quantity Collected vg 0.24 < 0.20 < 0.20 < 0.21
Stack Conc. @ 7% O, pg/m? 0.23 < 0.18 < 0.16 < 019
Stack Emission Rate ib/hr 1.15E-05 | < 9.66E-06 | < 9.65E-06 | < 1.03E-05
g/sec 1.45E-06 | < 1.22E-06 | < 1.22E-06 | < 1.29E-06
Feed Quantity Ib/hr 0.096 0.083 0.088 0.089
Removal Efficiency % 99.99% | > 99.99% | > 99.99% > 99.99%
Thallium (T} —
Quantity Collected [Ho] < 050 < 0.50 < 0.50 < 0.50
Stack Conc. @ 7% O, ug/m® | < 0.47 < 0.45 < 0.40 < 0.44
Stack Emission Rate Ibhr | < 240E05 | < 241E-05 | < 241E-05 | < 241E-05
o/sec | < 3.02E-06 | < 3.04E-06 | < 3.04E-056 | < 3.04E-06
Feed Quantity ib/hr 0.205 0.157 0.162 0.175
Removal Efficiency % > 99.988% | > 99.985% | > 99.985% | > 99.986% |
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Table 4-2 (cont'd)
Method 0060 Sampling Parameters and
Emission Results for Target Metals

Run No. CB-R1 CB-R2 CB-R3
Date 24-Juk01 25-Jui-01 25-Jul01
Start Time Units 13:03 08:32 12:18
Stop Time 15:11 10:39 14:25 AVGES
Sampling Parameters —
Barometric Pressure in. Hg 29.60 2970 28.70 29.67
Volume Metered dcf 97.598 96.079 99.421 97.699
Sample Volume dscf 91.528 92.380 94.488 92.797
Moisture % viv 174 17.0 16.6 17.0
O, at Stack % dry 15.30 15.00 14.40 14.90
Avg. Stack Temp. °F 138 137 136 137
Stack Flowrate dsctm 33,198 33,716 34,483 33,800
Isokinetics % 98 98 98 98
Nickel (Ni} -
Cwantity Coliected Bg 11.07 4.87 26.07 14.0
Stack Conc. @ 7% O, po/md 10.5 4.34 20.67 11.8
Stack Emission Rate Ib/hr 531E-04 2.35E-04 1.26E-03 6.75E-04
g/sec 6.69E-05 2.96E-05 1.59E-04 8.50E-05
Feed Quantity ib/hr 5.05 4.72 5.01 493
Removal Efficiency % 99.989% 99.995% 99.975% 99.986%
Copper (Cu) -
Quantity Coliected ug 5.1 3.0 4.0 4.0
Stack Conc. € 7% O, po/m3 4.8 2.7 3.17 3.56
Stack Emission Rate Ib/hr 2.45E-04 1.45E-04 1.93E-04 1.94E-04
g/sec 3.08E-05 1.82E-05 2.43E-05 2.45E-05
Feed Quantity Ib/he 7.00 6.81 8.18 7.33
Removal Efficiency % 98.997% 99.998% $9.998% 89.997%
Zinc (Zn) —
Quantity Collected [17:] 32.1 221 17.1 23.8
Stack Conc. @ 7% O, pg/m? 30.4 19.7 13.6 21.2
Stack Emission Rate Ib/hr 1.54E-03 1.07£-03 8.25E-04 1.14E-03
o/sec 1.94E-04 1.34E-04 1.04E-04 1.44E-04
Feed Quantity b/hr 18.4 10.0 10.0 12.8
Removal Efficiency % 99.992% 99.989% 99.992% 99.991%
Selenium (Se) -
Quantity Collected [§13 < 0.50 < 0.50 < 0.50 < 0.50
Stack Conc. & 7% O, po/m® | < 047 < 0.45 < 0.40 < 044
Stack Emission Rate ib/hr < 240E-05 | « 241E-05 | « 2.41E-05 | < 2.41E-05
g/sec | < 3.02E-06 < 3.04E-06 < 3.04E-06 < 3.04E-06
Feed Quantity Ib/hr 0.307 0.314 0.314 0.312
Removal Efficiency | % | > 99.992% | > 99.992% | > 99.992% | > 99.992% |
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Semivolatile Organics Emission Results -
Test Condition A - Low Temperature __

Table 4-3a

Emission rates (g/sec) for compounds reported below the detection limit are calculated
at the detection limit and are also preceded by 2 less than (<) sign.
JAINDL_S-NPROJEC-T\NORLTI-\NORLIT- NEMISSI-IDOUGRO- TWI3CA WK4

g - Run No. CA-R1 Run No. CA-R2 Run No. CA-R3
Date 28-Apr-99 Date 28-Apr-99 Date 28-Apr-99
Start Time 09:00 Start Time 13:36 Start Time 19:00
}F StopTime  12:18 StopTime __ 1655 Stop Time 22113
: Units Sl Units e o Units o - 0
Sample Voiume dsct 148.271 | dsct 148.196 dsct 143.436
Sample Voiume m3 4.20 m3 4.20 m? 4.06
Moisture Content % VAV 16.4 % Viv 16.1 % Viv 16.4
02 Conc. L% viv {dry) 14.23 % viv (dry} 14.27 % viv (dry) 14.38
COz2 Conc. L % viv (dry) 5.20 % viv {dry) 5.07 % viv (dry) 4.95
Isokinetics % 99 % 100 % g9
Stack Flowrate _.gdscfm 31,310 dscim 31,177 _*  dscfm 2n.480 %
Semivolatile Organics: ‘ ug s Hg_ lsec_ | ug [ g/sec
Phenol E 10 |< 35E-05 |< 10 |< 35E-05 |< 10 |< 3.5E-05
2-chiorophenol < 10 < 35E-05 [« 10 < 35E-05 I« 10 < 3.5E-05
1,3-Dichlorobenzene 7.3 2.6E-05 8.4 3.3E-05 12 4.2E-05
1,4-Dichlorobenzene 4.8 1.7E-05 6.1 2.1E-05 7.4 2.6E-05
1,2-Dichlorobenzene 5.7 2.0E-05 7.2 2.5E-05 8.7 3.1E-05
2-methylphenol (o-cresol) ik 10 < 3.5E-05 |« 10 i< 3.5E-05 i< 10 < 3.5E-05
4-methyiphenci (m/p-cresol)j< 10 < 3.5E-05 /< 10 < 35E-05 < 10 < 3.5E-05
Hexachloroethane < 20 <« 7O0E-06 |< 2.0 |« 70E-0B8 i« 20 I< 7.1E-06
Nitrobenzene < 2.0 < 70E-06 j< 20 |< 7.0E-06 |< 2.0 I< 7.1E-06
2,4-Dimethylphenol < 10 < 358E-05 |< 10 |< 35E-05 |< 10 i< 3.5E-05
2 4-Dichlorophenol < 10 < 35E-05 < 10 < 35E-05 |< 10 < 3.5E-05 H
1,2, 4-Trichlorobenzene 8.0 2.8E-05 10 3.5E-05 12 4.2E-05
Hexachlorobutadiene < 20 < 7.0E-06 < 20 < 70E-06 ik 20 < 7.1E-06
Hexachlorocyclopentadiene < 40 < 1.4E-04 (< 40 < 14E-04 1« 40 < 1.4E-04
2.4.6-Trichlorophenol 27 9.5E-05 24 8.4E-05 ?ﬁ 24 8.5E-05
2 .4.5-Trichlorophenol 10 < 35E-05 I« 10 < 3.5E-05 i< 10 < 3.5E-05
2-Chloronaphthalene < 20 < 7.0E-06 < 20 i< 7.0E-06 < 20 |< 7.1E-06
2-Nitroaniline < 20 < 70E-05 |< 20 < 7.0E-05 |« 20 |< 7.1E-05
Dimethyi phthalate < 10 < 3.5E-05 |« 10 < 3.5E-05 I« 10 < 3.5E-05
2.6-Dinitrotoluene < 10 < 358E-05 i 10 < 35E-05 |« 10 < 3.5E-05
4-Nitrophenol e 40 i< 1.4E-04 < 40 |< 14E-04 < 40 i< 1.4E-04
2.4-Dinitrotoluene < 10 < 3.5E-05 < 10 < 3.5E-05 i< 10 < 3.5E-05
Diethyl phthalate 9.9 3.5E-05 3.6 1.3E-05 10 3.5E-05
Hexachlgrobenzene < 20 < 70E-06 |< 20 < 7.0E-06 < 20 |< 7.1E-06
Pentachlorophenol < 40 < 14E-04 |< 40 < 1.4E-04 < 40 < 1.4E-04
Di-n-butyl phthalate lk 10 < 3.5E-05 |« 10 < 35E-05 i« 10 < 3.5E-05
Butyibenzyiphthalate < 10  j< 35E-05 !« 10 |« 3.B5E-05 i< 10 |« 3.5E-05
Bis(2-ethyihexyl)phthalate 47 1.7E-04 17 6.0E-05 16 5.7E-05
Di-n-octyl phthalate 10 < 3.5E-05 < 10 < 35E-05 Ik 10 < 3.5E-05
Note: Quantities (pg) reported below the detection limit are preceded by a less than (<) sign.




Table 4-3b
Semivolatile Organics Emission Results -

Test Condition B - High Temperature

Ermission rates (g/sec) for compounds reported below the detection limit are calculated
at the detection limit and are also preceded by a less than (<) sign.
JAUNDL_S- NPROUEC- 1INORLTI- NNORLIT - HEMISSI- \DOUGRO- 1\M23CB WK

T Run No. CB-R1 Run No. CB-R2 Run No. CB-R3
Date 29-Apr-99 Date 29-Apr-99 Date 30-Apr-99
Start Time 09:30 Start Time 14:04 Start Time 08:45
Stop Time ?2 138 Stop Time 17:12 Stop Time 11:55
Units Units : Units e
Sample Volume dscf 1 63 854 dsct 161 630 dsct 161.251
Sample Volume m3 4.64 ms3 4.58 m3 4.57
Moisture Content % vV 17.0 % viv 17.5 % ViV 17.4
Oz Cone. % viv (dry) 15.20 % viv (dry) 15.14 % viv {dry) 15.13
COz Conc. % viv {dry) 4.45 % viv (dry) 4.48 % viv {dry) 4.59
Isokinetics % 100 % 100 Yo 100
ck Flowrat IL_dscim 34.4 dsnfm . 33856 | dsg_@_‘ 33.847
Semivolatile Organics: | ug g[sg_—] g gfsec_ |l g a/sec
Phenol < 10 |< 3.5E-05 |< 10 < 3.5E-05 25 8.7E-05
2-chiorophenol < 10 < 3.5E-05 «x 10 < 3.5E-05 j< 10 < 3.5E-05
1,3-Dichlorobenzene 14 4.9E-05 13 4.6E-05 13 4.5E-05
1.4-Dichlorobenzene 8.4 2.8E-05 8.0 2.8E-05 8.2 2.9E-05
1,2-Dichlorobenzene 15 5.3E-05 15 5.3E-05 14 4.9E-05
2-methyiphenotl (o-cresol) i« 10 < 3.5E-05 14 4.8E-05 |« 10 < 3.5E-05
4-methyiphenol (m/p-cresol} i« 10 (< 3.5E-05 17 6.0E-05 14 4.9E-05
Hexachiloroethane < 20 (< 7.0E-06 I« 20 i< 7.0E-08 |« 2.0 !« 7.0E-06
Nitrobenzene « 20 < 7.0E-068 i« 20 |« 7.0E-06 < 20 I« 7.0E-06
2,4-Dimethyiphenol < 10 i< 35E-05 < 10 < 35E-05 i< 10 < 3.5E-05
2,4-Dichiorophenol < 10 < 3.5E-05 8.4 2.8E-05 I< 10 < 3.5E-05
1,2,4-Trichlorobenzene 26 9.1E-05 24 8.4E-05 23 8.0E-05
Hexachlorobutadiene < 20 (< 70E-06 |« 20 i< 7.0E-06 [« 20 i< 7.0E-08
Hexachlorocyclopentadiene li< 40 < 1.4E-04 1< 40 < 14E-04 lic 40 < 1.4E-04
2.4.6-Trichlorophenol 32 1.1E-04 38 1.3E-04 17 5.9E-05
2 .4.5-Trichlorophenol < 10 i< 8.5E-05 jik 10 < 3.5E-05 i< 10 < 3.5E-05
2-Chloronaphthalene < 20 < 70E-06 '« 20 < 7.0E06 I« 2.0 |< 7.0E-06
2-Nitroaniline < 20 |« 7.0E-05 |« 20 < 7.0E-05 I« 20 < 7.0E-D5
Dimethyl phthalate < 10 < 35E-05 < 10 < 35E-05 i« 10 < 3.5E-05
2,6-Dinitrotoluene < 10 < 35E-05 |< 10 < 3.5E-05 < 10 < 3.5E-05
4-Nitrophenol < 40 < 1.4E-04 !« 40 < 14E-04 |l 40 < 14E-04
2.4-Dinitrotoluene < 10 < 35E-05 < 1D < 35E-05 < 10 < 3.5E-05
Diethyl phthalate 2.6 8.1E-06 i< 10 < 3.5E-05 5.8 2.0E-05
Hexachiorobenzene 13 4.6E-05 14 4.9E-05 ik 38E-05
Pentachiorophenol! < 40 < 14E-04 < 40 < 14E-04 <40 < 1.4E-04
Di-n-butyl phihalate < 10 i< 3.5E-05 10 < 3.5E-05 < 10 < 3.5E-05
Butylbenzyiphthalate <. 10 < 3.5E-05 < 10 < 3.5E-05 i< 10 < 3.5E-05
Bis(2-ethylhexyl)phthalate 12 4.2E-05 14 4.9E-05 19 6.6E-05
Di-n-octyl phthalate < 10 l< 35BE-05 I« 10 I« 3.85E-05 < 10 |< 3.5E-05
e e e e — e e < ———— P———
Note: Quantities (ug) reported below the detection limit are preceded by a less than (<) sagn



e

Emission rates (g/sec) for compounds reported below the detection limit are calculated
at the detection limi and are also preceded by a less than (<) sign.
JUNDL_ S~ TWPROJEC- 1WNORLTI-TNORUT - NEMISSI- NDOUGRO- NYOCEMISS. WKS

Table 4-4a
Volatile Organics Emission Results - Condition A
L__Run No. CA-R1 Run No. CA-R2 Aun No. CA-R3
Date 28-Apr-98 Date 28-Apr-99 Date 28-Apr-99
Start Time 09:00 Start Time 13:32 Start Time 19:00
Stop Time 1217 Stop Time 16:48 Stop Time 22:10
Units Units Units
VOST Sample Volume dsb 47.050 dsbL 45.640 dsb 46.234
Stack Flowrate dsctm 30,238 dseim 29,939 dscim 29,910
VOCs by VOST: 7 ng g/sec ng g/sec L ng gfsec
1,1-Dichloroethene < 150 < 45E05 |< 150 < 46E05 < 150 < 4.6E0S
Methyiene chloride 330 1.0E-04 427 1.3E-04 261 8.0E-05
1,1-Dichloroethane 150 < 4.5E-05 < 150 4.6E05 J< 150 < 48BE-05
(trang)1,2-Dichloroethene |« 150 45E-05 le 150 46E-05 |« 150 <  4.6E-05
Z2-butanone 237 10804 431 1.3E-04 < 225 < B.9E-05
Chloroform < 13t < 4.0E-05 154 48E-05 |« 138 < 42E-05
| _1.2-Dichloroethane 151 4.6E-05 152 47E05 i< 150 ||« 4.6E-05
Trichloroethene 13¢ <  42E-05 < 150 < 46E05 e 150 < 4BE-05
1,1, 1-Trichloroethane < 150 < _45E-05 < 150 < 4.6E-05 < 150 < 4.6E-05
Benzene 855 2.0E-04 775 2.4E-04 495 15E-04
Carbon tetrachloride < 124 < 3.8E-05 148 4.6E-05 < 144 < 4.4E-05
Methyiene bromide < 150 < 45E05 <« 150 <« 46E-05 < 1580 < 46E-05
1,2-Dichioropropane < 150 <« 4.5E-05 < 150 < 4.6E-05 < 150 < 4.6E-08
4-methyl 2-pentanone < 300 < Q91E05 |« 300 < 983E05 e 300 < 92E-05
cis-1,3-Dichloropropene |l< 150 1< 45E-05 |< 150 < 46E-05 |< 150 i« 4.6E-05
Bromeodichloromethane < 150 < 45E-05 < 180 <« ABE05 1« 150 < 48BE-05
(trans)1,3-Dichioropropene ll< 150 < 45E-05 |< 1580 <« 48E-05 (< 150 < 4.6E-05
1,1,2-Trichloroethane < 150 < 45E05 e« 150 < 46E-05 |« 150 < 4 6E05
Toluene 374 1.1E-04 236 7.3E-05 227 5.9E-05
Tetrachioroethene < 150 45E-05 |« 180 < 4B6E-05 l< 137 < 4.2E-05
1.1,1,2-Tetrachloroethane (i< 150 4.5E-05 < 150 < 4.6E-05 < 150 < 48BE-05
Chiorobenzene 348 1.1E-04 385 1.2E-04 347 1.1E-04
Ethylbenzene < 150 45E-05 ll« 150 l< 46E-05 Jlx 150 < 4.BE-0S
m & p-xylenes < 139 < 42ED5 < 132 < 41E05 |« 111 < 3.4E-05
Styrene 142 4.3E-05 < 135 < 42E-05 ll< 119 <  3.6E-05
1.1,2.2-Tetrachioroethane |« 150 4.5E-05 < 150 < 46E-05 |« 150 < 46ED5
o-xylene 150 < 45E-05 < 150 < 46E-05 jl< 150 < 4.6E-05
Bromoform < 150 <_ 4 5E-05 < 150 < 46E-05 < 150 < 46E-05
! VOCs by M0040: ppb viv g/sec ppb viv g/sec ppb viv g/sec
Dichicrodiflucromethane |« 500 < B3.58E-02 |« 500 < 3.55E-02 l< 500 < 3.55E-02
Chioromethane e 1,200 |< 3B0E-02 |« 1,200 |c 356E-02 |« 1,200 |« 3.56E-02
Vinyl chloride < 960 < 3.56E-02 |< 960 < 353E-02 [« 960 < 352E-Q2
1.3-Butadiene < 1,100 < 353E-02 < 1,100 < 3.50E-02 l< 1,100 <« 3.49E-02
Bromomethane < 630 < 3.55E-02 < 63C < 3.52E-02 |« 630 < 351E-02
Trichlorofluoromethane < 440 < 358E-02 |« 440 < 335E-02 |< 440 <« 355E-02
Note: Cuantiies {ng) reported below the detection limit are preceded by a less than (<) sign.




Volatile Organics Emission Results - Condition B

Table 4-4b

Note:

=
___Run No. CB-R1 Run No. CB-R2 Run No. CB-R3
Date 28-Apr-g8 Date 20-Apr-89 Date 30-Apr-83
Start Time 09:30 Start Time 14:05 Start Time 08:45
Stop Time 12:44 Stop Time 17:16 Stop Time 11:58
N IS Units |- - Units - Units .
VOST Sample Volume dsl. 45.422 dsL 44624 | dsi 46.442
Stack Flowrate dscfm 35,050 dscim 34,169 dscim 34078
VOCs by VOST: ‘” ng g/sec L ng gisec ng ] g/sec
1.1-Dichloroethene i< 150 f 5.5E-05 : 150 < 5.4E-05 < 150 < 52E-05
Methylene chloride 479 1.7E-04 578 2.1E-04 588 2.0E-04
1,1-Dichloroethane 150 < 5.5E-05 < 150 < 5.4E-05 < 150 < 52E-05
{trans)1,2-Dichicroethene ll« 150 55E-05 1< 150 54E-Q05 |l< 150 < B52E05
2-butennne 282 < 92805 < 288 < 1,0E-04 < 282 < 9.8E-05
Chioroform 198 72E-05 || 247 8.9E-05 922 3.2E-04
1,2-Dichioroethane < 150 585E-05 (< 150 < 54E-05 |l« 150 < 52E-05
Trichiorpethene < 124 < 45E05 |«< 130 < 47E-05 < 150 5.2E-05
1,1,1-Trichioroethane < 150 < S5E-05 < 150 < 5.4E-05 < 150 < B52E-05
Benzene 685 2.5E-04 725 2.6E-04 535 1.9E-04
Carbon tetrachloride < 124 < 4B5E05 |< 121  |< 4.4E05 || 163 5.6E-05
Methylene bromide i< 150 < 55E05 |< 150 |< 54E-05 < 150 |< S52E-05
12.Dichioropropane___|l< 150 < 55E-05 < 150 |< 54E05 < 150 |< 52E.05
4-methyl 2-pentanone (< 300 < 1.1E-04 < 300 < 1.1E-04 < 300 < 1.0E-04
cis-1,3-Dichloropropene | < 150 < S55E-05 < 141 < 5.1E-05 < 150 < B52E-05
Bromodichloromethane < 150 <  5.5E-05 < 150 < 5.4E-05 206 71E05
{trans)1,3-Dichioropropene | < 150 < 58E-05 < 150 < 54E05 < 150 < 52E-05
1.1.2-Trichioroethane < 150 < 5.5E-05 < 150 <« 54E-05 < 150 < 52E-05
Toluene 193 7.0E-05 218 7.9E-05 182 6.3E-05
Tetrachioroethene 175 6.4E-05 191 6.9E-05 148 i 5.1E-05
1,1,1,2-Tetrachlorogthane |l< 150 |< 55E-05 < 150 < 54E05 |< 150 < 52E08
Chiorobenzene 368 1.3E-04 415 1.5E-04 340 | 12604
Ethyibenzene < 150 <« 55E-05 < 150 < 54E-05 < 150 < 52E-05
m & p-xylenes < 150 < B535E-Q5 < 150 < 5.4E-05 < 137 <  47ED05
Styrene < 112 < 41E-05 < 120 < 43EQ5 < 1268 < 44E-05
11,2.2-Tetrachloroethane I« 150 |< BB5E05 [« 150 <« S54E-05 |« 150 < 52E-05
o-xyiene < 150 < 55E-05 < 150 < 5.4EL05 < 150 < B82E-05
__Bromotorm < 150 < 55E-05 < 150 <  54E-05 206 |l 7IE05 |
VOCs by M0040: M ppb viv g/sec ppb viv g/sec ppb viv g/sec
Dichlotodiflucromethane ||« 500 < 4.16E-02 ll« 500 < 40502 |l« 500 < 4.04E-02
Chioromethane < 1,200 lc 417E-02 < 1200 |< 4,068-02 |« 1200 . 4.05E-O2
Vinyt chioride < 960 < 4.13E-02 i< 860 < 4.02E-02 li< 960 < 4.01E-02
1,3-Butadiene < 1Hi00 < 409E02 < 1,100 < 399E-02 [« 1,300 < 3.98E-02
Bromomethane < B30 < 4.12E02 [« 630 < 401E-02 l< 630 < 4.00E-02
Trichloroflupromethane < 440 |« 416E02 |« 440 < 405E-02 l< 440 < 404E02
B = e e e e

Quantiies (ng) reported below the detection limit are preceded by a less than (<} sign.

Emission rates (g/sec) for compounds repored below the detection limit are caiculated
at the detection limit and are also preceded by a less than (<) sign.
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Table 4-5a
Semivolatile PAHs Emission Results -
Test Condition A - Low Temperature

Run No. CA-R1 Run No. CA-R2 Run No. CA-R3
Date 28-Apr-99 Date 28-Apr-99 Date 28-Apr-99
1__Start Time 09:00 Start Time 13:36 Start Time 18:00
“I{_Stop Time 12:18 Stop Time 16:55 Stop Time 22:13
' o Il units I Units_______- 1 Units '
Sample Volurne dsct 148.271 dscf 148.196 dscf 143.436
Sample Volume m3 4.20 me 4.20 me 4.06
Moisture Content % Viv 16.4 % viv 16.1 % viv 16.4
Q2 Conc. %viv{dry)  14.23 %vividry)  14.27 %viv{dry)  14.38
CO2 Cone. % viv (dry} 5.2 % viv {dry) 5.07 % viv (dry) 4.95
Isokinetics % 99 Yo 100 % 99
Stack Flowrate dsctm 31,310 dscfm 31,177 dscim 30,480
Noncarcinogenic PAHSs: ng g/sec ng g/sec ng g/sec
Naphthalene l 5,900 2.1E-05 7.000 2.5E-05 4200 1.5E-05
2-Methyinaphthalene 270 9.5E-07 360 1.3E-06 250 8.9E-07
Acenaphthyiene 40 1.4E-07 70 2.5E-07 62 2.2E-07
Acenaphthene < 26 i< 92E-08 |« 26 i< S1E-08 i« 26 i< 9.2E-08
Fiuorene < 1B0 1< 6.3E-07 < 180 < 6.3E-07 i< 180 |« 6.4E-07
Phenanthrene e 350 < 1.2E-06 Ik 350 |< 1.2E-06 [< 350 i< 1.2E-06
Anthracene < 60 i< 21E-07 < 60 < 2.1E-07 I« 60 |< 2.1E-07
Fluoranthene < 120 < 4.2E-07 |lic_120 |< 4.2E-07 i« 120 i< 4.2E-Q7
Pyrene < 84 < 3.0E-07 < 84 |< 29E-07 |« 84 |< 3.0E07
Benzo{e)pyrene 25 8.8E-08 [« 25 |« B8.BE-08 |« 25 i< 8.9E-08
Perylene 8.7 3.1E-08 i< 50 I« 1.8E-08 lic 5.0 |< 1.8E-08
Benzo{g,h,i)peryiene 32 1.1E-07 6.3 2.2E-08 7.3 2.6E-08
BaP eq ng/m3 ng/m?3 ng/m?
Carcinogenic PAHs: (a) ng BaP eq ng BaP eq ng BaP eq
Benzo{a)anthracene 0.1 0195 < 50 i< 0119 l« 50 <« 0.123
Chrysene 0.001 0.008 35 l« D008 l« 35 i« 0.009
Benzo(b)fluoranthene 0.1 1,167 Jix 48 < 1168 < 49 |« 1.2086
Benzo{k)fluoranthene 0.01 0023 ik 50 i< 0012 < 50 |< 0.012
Benzo(a)pyrene 1.0 2858 (< 50 |« 1191 i« 50 i« 1.231
Indeno(1,2,3-c.d)pyrene 0.1 0262 [ 50 I« 0119 i 50 i< 0.123
Dibenz(a,h)anthracene 1.0 1191 J« 50 i< 1181 J< 50 |< 1.231
TOTAL BaP eq (ng/m?) = = 57 con 3.8 N 38
TOTAL BaP eq (gfs) = o B.4E-08 [}~ - 5.6E-08 || 5.7E-08
(a) U.8.EPA (1993) Benzo(a)pyrene Relative Potency Facior
Note: Quantities {ng) reported below the detection limit are preceded by a less than {<} cign.

Emission rates {(g/sec) for compounds reported below the detection limit are calculated
at the detection limit and are also preceded by a less than (<) sign.



Table 4-5b
Semivolatile PAHs Emission Resulis -
Test Condition B - High Temperature

Run No. CB-R1 Run No. CB-R2 Run No. CB-R3
Date 29-Apr-88 Date 28-Apr-99 Date 30-Apr-99
Start Time 09:30 Start Tirme 14:04 Start Time 08:45
Stop Time 12:39 Stop Time 17:12 Stop Time 11:55
. . " Units 0 e Units 0 Al Units e .
Sample Volume dscf 163.854 dscf 161.630 dsct 161.251
Sampie Volume L omd 4.64 m? 4.58 m?3 4,57
Moisture Content | o viv 17.0 % Viv 17.5 % ViV 17.4
0Oz Conc. % viv (dry) 15.2 % viv (dry) 15.14 % viv (dry) 15.13
CQ2 Conc. % viv (dry) 4.45 % viv {dry) 4.48 % viv (dry) 4.59
Isokinetics % 100 % 100 % 100
Stack Flowrate dscim 34,464 dscim 33,956 J osim: 33,847
Noncarcinogenic PAHs: ng g/sec ng g/sec ng g/sec
[ros——
Naphthalene 5,800 2.0E-05 7,000 2.5E-05 5,400 1.9E-05
2-Methyinaphthaiene 120 4.2E-07 120 4 2E-07 150 5.2E-07
Acenaphthylene 210 7.4E-07 370 1.3E-06 180 6.3E-07
Acenaphthene < 26 < 91E-08 i« 26 i< 9.1E-08 |« 26 < 9.1E.08
Fluorene < 180 <« 6.3E-07 i< 180 < 6.3E-07 |« 180 |« 6.3E-07
Phenanthrene < 350 < 12E-06 < 350 i< 1.2E-06 i« 350 |« 1.2E-06
Anthracene < 60 < 2.1E-07 |« 60 < 21E-07 |« 60 < 2.1E-07
Fluoranthene < 120 < 42E-07 |< 120 |< 42E-07 |< 120 < 4.2E-07 §
Pyrene < B4 < 28E-07 < 84 < 2.9E-07 i< B4 i< 2.8E-07
Benzo{elpyrene < 25 < BBE-08 |< 25 < 88E-08 {< 25 < 8.7E-08
Perylene < 50 (< 1BE-08 |< 50 |« 18E-08 i< 50 I< 1.7E-08
Benzo{g,h,i}perylene < 5.0 < 1.8E-08 9.5 3.3E-08 40 1.4E-07
BaP eq ng/ ng/m? ng/ ng/ms ng/ ng/m?
Carcinogenic PAHs: (a) sample BaP eq sample BaP eq sample BaPeq
[}
Benzo(a)anthracene 01 |« 50 < 0108 i< 50 |< 0109 50 l< 0.109
Chrysene 0.001 I« 35 < 0008 l< 35 < D008 l< 35 < _0.008
Benzo(b}flupranthene 01 | 49 i< 1.0568 (< 49 < 1071 < 48 l< 1.073
Benzo(k)fluoranthene 001 [« 50 I« 0011 |« 50 |« 0011 i< 50 < 0011
Benzo(a)pyrene 10 I« 50 I« 1078 < 50 I« 1.082 6.4 1.402
Indeno{1,2 3-c,d)pyrene 0.1 ll« 50 < 0108 l< 50 < 0.109 71 0.155
Dibenz(a,h)anthracene 10 le 50 < 1078 J< 50 < 1092 f« 50 l< 1.085
TOTAL BaP eq (ng/m®) = SR 3.4 T : 3.5 S 3.9
TOTAL BaP eq (g/s) = 5.6E-08 |- 5.6E-08 | ... ] 6.2E-08

(a)
Note:

U.S.EPA (1893) Benzo(a)pyrene Relative Potency Factor
Quantities (ng) reported below the detection iimit are preceded by a tess than (<) sign.

Emission rates (g/sec) for compounds reported below the detection limit are calculated
at the detection limit and are aiso preceded by a less than (<) sign.




Table 4-6
Total Organic Carbon Results

Condition A - Low Temperature

Run No. 1 2 3.00
Date 28-Apr-99 28-Apr-99 28-Apr-99
‘Start Timg 09:00 13:36 19:00
:{Stop Time 12:18 16:55 22:13
Units N
Sample Volume, MO010 Train dscf 148.916 149.470 151.510
m3 4.22 4.23 4.29
Sample Volume, M0040 Train dsL 33.204 36.444 35.216
(Bags A and B) m3 0.033 0.036 0.035
Stack Flowrate dscim 29,792 30,064 30,148
Volatile Organic Carbon --
(from M0040 Train)
Total Volatile Organics
(FGC Fraction - Bag Analysis)| mg/m?® ND ND ND
Total Volatile Organics mg 2.9E-04 2.3E-04 2 5E-04
(Bag Condensate) mg/m3 0.009 0.006 0.007
Semivolatile Organic Carbon --
(from M0010 Train)
Total Chromatographable Orgar] mg 0.40 0.20 0.30
{TCO Fraction) mg/m?3 0.095 0.047 0.070
Nonvolatile Organic Carbon --
(from M0010 Train)
Total Nonvolatile Organics mg 8.0 29 35
{(GRAYV Fraction) mg/m?3 1.90 0.69 0.82
TOTAL ORGANICS mg/m3 2.00 0.74 0.89
g/sec 0.028 0.010 0.013

¥ TCO values have been field blank-corrected.
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Table 4-7 Particulate and Acid Gas Emission Rates, g/s (a)

Compound Condition A Condition B Maximum
Particulate Matter 1.13E-01 1.80E-01 1.80E-01
HCI 1.16E+00 8.71E-01 1.16E+00
ci2 6.68E-03 4.41E-03 6.68E-03
HBr 2.58E-02 2.00E-02 2.58E-02 -
HFE 5.17E-03 7 56E-04 5.17E-03
NH3 1.34E-01 5.13E-01 5.13E-01

(a) Emission rates are for one of two kilns and include not detected values at 1/2 the detection
limit.

10/15/99 table 4-6 Particiuat and acid gases.xis



Table 4-8a. Chemicals Measured During the Norlite Trial Burn

Dioxins/Furans

2,3,7,8-TCDD
TOTAL TCDD
1,2,3,7,8-PeCDD
TOTAL PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7.8,9-HxCDD
TOTAL HxCDD
1,2,3.4.6,7,8-HpCDD
TOTAL HpCDD
oCDD
2,3,7,8-TCDF
TOTAL TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
TOTAL PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,0-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
TOTAL HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
TOTAL HpCDF
OCDF

Metals

Arsenic
Beryilium
Cadmium
Chromium total
Chromium hexavalent
Mercury
Antimony
Barium

Lead

Silver

Thallium
Copper

Nickel
Selenium

Zing

Volatile Organic Compounds

Semivolatile Organic Compounds

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichicrobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2.,4,6-Trichiorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chiloronaphthalene
2-chiorophenol
2-methyiphenol (o-cresol)
2-Nitroaniline
4-methyiphenol (m/p-cresol)
4-Nitrophenol
Bis(2-ethylhexyl)phthalate
Butyibenzyiphthalate
Diethyl phthalate
Dimethy! phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Hexachlorobenzene
Hexachlorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
Nitrobenzene
Pentachiorophenol
Phenol

(trans)1,2-Dichloroethene
(trans)1,3-Dichloropropene
1,1,1,2-Tetrachioroethane
1,1,1-Trichioroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichioroethane
1,1-Dichioroethane
1,1-Dichlorcethene
1,2-Dichioroethane
1,2-Uichicropropane
1,3-Butadiene
2-butanone

4-methyl 2-pentanone
Benzene
Bromodichloromethane
Bromoform
Bromornethane

Carbon tetrachloride
Chlorobenzene
Chioroform
Chioromethane
cis-1,3-Dichloropropene
Dichlorodifiucromethane
Ethylbenzene

m & p-xylenes

Methylene bromide
Methylene chloride
o-xylene

Styrene
Tetrachloroethene
Toluene

Trichloroethene
Trichiorofiuoromethane
Vinyl chioride




Table 4-8b. Chemicals Measured During the Norlite Trial Burn (cont.)

Polynuclear Aromatic Hydrocarbons

2-Methyinaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(aj)anthracene
Benzo(a)pyrene
Benzo{b)fluorarthene
Benzo(e)pyrene
Benzo(g,h.ijperylene
Benzo{k)fluoranthene
Chrysene
Dibenz(a,hjanthracene
Fluoranthene
Fluorene
Indeno{1,2,3-c,d)pyrene
Naphthalene

Perylene
Phenanthrene

Pyrene

Particulate Matter and Acid Gases

Particulate Matter
HCI

Ci2

HBr

HF

NH3




Table 4-9
Maximum Measured Emissions for VOCs

VOCs by VOST: [Highest avg em. Rate, g/sec
1,1-Dichloroethene 5.36E-05
Methylene chioride 1.96E-04
1,1-Dichioroethane 5.36E-05 )
{trans)1,2-Dichloroethene 5.36E-05
2-butanone 1.01E-04
Chloroform 1.60E-04
1,2-Dichioroethane 5.36E-05
Trichloroethene 4.80E-05
1,1,1-Trichloroethane 5.36E-05
Benzene 2.32E-04
Carbon tetrachloride 4.84E-05
Methylene bromide 5.36E-05
1,2-Dichloropropane 5.36E-05
4-methyl 2-pentanone 1.07E-04
cis-1,3-Dichioropropene 5.25E-05
Bromodichloromethane 6.01E-05
(trans)1,3-Dichloropropene 5.36E-05
1,1,2-Trichloroethane 5.36E-05
Toluene 8.53E-05
Tetrachioroethene 6.13E-05
1,1,1,2-Tetrachloroethane 5.36E-05
Chlorobenzene 1.34E-04
Ethylbenzene 5.36E-05
m & p-xylenes 521E-05
Styrene 4.26E-05
1,1,2.2-Tetrachloroethane 5.36E-05
o-xXylene 5.36E-05
Bromoform 6.01E-05
VOCs by M0040:
Dichlorodifluoromethane 4,09E-02
IChloromethane 4.10E-02
Vinyl chloride 4.06E-02
1,3-Butadiene 4.02E-02
Bromomethane 4.04E-02
Trichloroflucromethane 4.09E-02




Table 4-10

Maximum Measured Emissions for SVOCs

(except Dioxins/Furans)

[svocC Max. Avg. (g/s)
Phenol 5.25E-05
2-Chiorophenol 3.52E-05
1,3-Dichlorobenzene 4 67E-05
1,4-Dichiorobenzene 2.87E-05
1,2-Dichlorobenzene 5.14E-05
2-Methylphenol (o-cresol) 3.97E-05
4-Methyiphenol (m/p-cresol) 4.79E-05
Hexachloroethane 7.04E-06
Nitrobenzene 7.04E-06
2,4-Dimethylphenol 3.52E-05
2,4-Dichlorophenol 3.52E-05
1,2,4-Trichlorobenzene 8.52E-05
Hexachlorobutadiene 7.04E-06
Hexachlorocyclopentadiene 1.41E-04
2,4,6-Trichlorophenol 1.02E-04
2,4,5-Trichloropheno! 3.52E-05
2-Chloronaphthalene 7.04E-06
2-Nitroaniline 7.04E-05
Dimethyl phthalate 3.52E-05
2,6-Dinitrotoluene 3.52E-05
4-Nitrophenol 1.41E-04
2,4-Dinitrotoluene 3.52E-05
Diethyl phthalate 2.76E-05
Hexachlorobenzene 4 44E-05
Pentachloropheno! 1.41E-04
Di-n-butyl phthalate 3.52E-05
Butylbenzylphthalate 3.52E-05
Bis{2-ethylhexyl)phthalate 9.39E-05
Di-n-octy! phthalate 3.52E-05
Naphthalene 2.12E-05
i2-Methylnaphthalene 1.03E-06
Acenaphthylene 8.87E-07
Acenaphthene S.16E-08
Fluorene 6.34E-07
Phenanthrene 1.23E-06
Anthracene 2.11E-07
Fluoranthene 4.23E-07
Pyrene 2.96E-07
Benzo(e)pyrene 8.81E-08
Perylene 2.20E-08
Benzo(g,h,i)perylene 6.36E-08
Carcinogenic PAHs (BaP eq):
Benzo(a)anthracene 2.14E-09
Chrysene 1.23E-10
Benzo(b)fluoranthene 1.73E-08
Benzo(k)fluoranthene 2.32E-10
Benzo(a)pyrene 2.58E-08
Indeno(1,2,3-c,d)pyrene 2.46E-09
Dibenz(a,h)anthracene 1.76E-08
* TOTAL BaP eg (ng/m’) = 4.48E+00
TOTAL BaP eq (g/s) = 6.57E-08




Table 4-11

DANordite 2002 Risk Assessment Update\Emission Rate surnmary Table 4-10 and 4-R¥able 4-9 Projections of Future Metatls Em.doc

Projections of Future Metals Emission Rate for 2 Kiins
Metal Emission Shale (22T/hr) LLGF+Used Oil/Waste Fuel A Resulting
Limit Emission
(to/hefkiin) Metal Conc. Metal Feed Metal Feed Metal Conc/ Rates (g/sec)
{(mg’kg) Rate (Ib/hr) Rate (Ib/hr) kiln (mg/kg)
Antimony 4.81E-05 2.96 0.13 0.24 49 1.21E-05
Arsenic 2.45E-04 53 2.35 0.104 21 6.19E-05
Barium 8.52E-05 260 11.45 0.72 147 2.15E-05
Beryllium 1.38E-05 3 0.132 0.0058 1.18 3.48E-06
Cadmium 5.32E-05 7.73 0.34 0.144 29.4 1.34E-05
Chromium (T) 7.78E-05 127.7 5.62 2.16 441 1.96E-05
Chromium (VI} | 2.02E-05 - - - - 5.10E-06
| Copper 3.94E-04 190.5 8.38 474 968 9.93E-05
l Lead 6.53E-05 87.3 3.84 2.69 549 1.65E-05
o "z,?rcury 1.69E-03 0.1 0.0044 0.0037 0.75 4.26E-04
o' Ckel 9.88E-04 95 4.18 2.88 588 2.49E-04
Selenium 1.38E-05 1.2 0.0528 0.12 24 3.49E-06
Silver 1.82E-04 39.1 1.72 0.096 19.6 4.58E-05
Thallium 7.98E-05 75 0.33 0.24 49 2.01E-05
Zinc 2.3%E-03 498.6 2177 4.8 1000 6.02E-04
~




Table 4-12

Emission Rates for Selected Compounds of Concern
Norlite Corporation Light Aggregate Facility: 2-Kiln Operation

Cohoes, NY

Emission Rate
Compounds of Concem {g/s)
Arsenic 6.19E-05
Antimony 1.21E-05
Barium 2.15E-05
Beryllium 3.48E-06
Cadmium 1.34E-05
Total Chromium 1.96E-05
Chromium Vi 5.10E-06
Lead 1.65E-05
Total Mercury 4.26E-04
Nickel 2.49E-04
Selenium 3.49E-06
Silver 4.58E-05
Thallium 2.01E-05
Zinc 6.02E-04
2,3,7,8-TCDD Toxicity Equivalents 4.14E-09
Benzo(a)anthracene 3.10E-08
Benzo(a)pyrene 5.16E-08
Benzo(b)fluoranthene 3.46E-07
Benzo(k)fluoranthene 4.64E-08
Chrysene 2.48E-07
Dibenz(a,h)anthracene 3.52E-08
Indeno(1,2,3-¢,d)pyrene 4.92E-08
Bis(2-ethylhexyl)phthalate 1.88E-04
Hexachlorobenzene 8.87E-05
Benzene 4.64E-04
Bromomethane 3.20E-04 *
Carbon tetrachloride 9.69E-05
Dichlorodifluoromethane 3.20E-04 *
Trans-1,3-Dichloropropene 1.07E-04
Trichlorofluoromethane 3.20E-04 *
Vinyt Chioride 3.20E-04 *
Hexachlorocyclopentadiene 2.82E-04
2-Nitroaniline 1.41E-04
2,4-Dinitrotoluene 7.04E-05
2,6-Dinitrotoluene 7.04E-05
Chioromethane 3.20E-04 *
Pentachiorophenol 2.82E-04
1,1-Dichloroethylene 1.07E-04
1,1,2,2-Tetrachloroethane 1.07E-04
Chioroform 3.20E-04
1,3-Butadiene 3.20E-04 "
Hexachlorobutadiene 1.41E-05

equal to chloroform; see text for details.

* Not detected, but surrogate maximum emission rate set
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EPA Model Default Phase Allocation and Speciation of Mercury in Air

Total Mercury Emissions Existing
Stack into Air {10.0g}

¢ B80% Vapor Phase (or 0.8)

*  20% Particle Bound Phase
Fy (Total Mercury) = 0.8

LEGEND

Hg® ~ Elemental Mercury
Hg®* - Divalent Mercury

{ ]- Example Mass Allocation

0.020
20% of Total _E____i}>
Mercury Is Hg®
Vapor [2.00g] [1.980g]
L
4,080
60% of Total __(-_9_1*
Mercury Is Hg™
|y Vapor [6.00g] {1.920g]
e
0.720
20% of Total ..I____g_j_].>
Mercury Is Hg®*
Zaggcle Bound [1.280g)
[2.00g] L

1% Depositad as H°g Vapor 4—

99% Enters Global as H°g Vapor

68% Deposited as H*'g Vapor 4

32% Enters Global Cycle as H*'g

36% Deposited as Hg** Particulate

64% Enters Global Cycle as Hg** Particulate

0.2% of Qriginal Total Hg
Deposited as Hg® [0.020g]

48% of Original Total Hg

—— Deposited as Hg®*

[4.080g =+ 0.720q]

THUS:
Without Consideration of Global Cycls

BUT: With Consideration of Global Cycle

¢ 48% of Tolal Mercury Emitted is Deposited as

*  80% of Total Mercury Emitted is Deposited
as H*g [(6g+2g)/10g]

*  20% of Total Mercury Emitted is Deposited as
H°g {2g/10g]
Calculated Fy

*  Fv(Hg™) = [6g/(6g+2g)] = 0.75
*  Fv(Hg") =[2g/2¢] = 1.0

H%*q [(4.08q + 0.724)/10d]

*  (.2% of Total Mercury Emitted is Deposited

as Hg [0.02¢/10q]

Calculated Fv
e Fy(Hg®) = [4.08¢/(4.08g + 0.729)] = 0.85
®  Fv(Hg") =[0.020/(0.02g + 0g)] = 1.0

Compound Speclfic Emission Rats Q
®  Actual @ (Hg®") = 48% * Q (Total Mercury)

e Actual Q (H°g) = 0.2% * Q (Total Mercury)
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Figure 4-2
Measured Norlite Phase Allocation and Speciation of Mercury in Air

31.37% of Total
Mercury Is Hg®
Vapor
[1.3x10"g/s)

{1.30x10"g/s}
——

[1.32x10%g/s)

Total Mercury Emissions Existing
Stack Into Air [4.26x10g/s]

®  7585% Vapor Phase (or 0.8)

*  24.35% Parnticle Bound Phass
Fy (Total Mercury) = 0.8

44.,28% of Total
Mercury Is Hg®*
Vapor
[1.2x10"*g/s]

—»

[1.28x10g/s]

24.35% of Total
Mercury ts Hg™*
Particle Bound
[6.6x10%g/s]

LEGEND

Hg” - Elemental Mercury

Hg®* - Divaient Mercury

{ ]- New Norlite Emission
Rate Allocation

1% Deposited as H°g Vapor

99% Enters Global as H°g Vapor

I 0.3% of Qriginal Total Hg

Deposited as Hg® [1.3x10%y/s]

———P  68% Deposited as H**g Vapor t—
[6.04x107g/s)
e 32% Enters Global Cycle as H*'g 39% of Original Total Hg
— Deposited as Hg**
[1.28x10 ™ + 3.74x10 * gfs]
[3.74x10°g/s]
% 36% Deposited as Hg"** Particulate ~—€————
[6.63x10°g/s]
e 64% Enters Global Cycle as Hg*' Particulate
THEREFORE:

With Consideration of Global Cycle, the Compound Specilic Emission Rate Q:

Caiculated Fv
o Fv(Hg®) =0.77 = [1.28x10 “*g/s}/[1.28x10 " +3.74x10°° g/s]
o Fy(Hg") =1.0

*  39% of Total Mercury Emitted is Deposited as H**g [(1.28x10 ™ + 3,74x10 “ g/s)]
®  0.3% of Total Mercury Emittad Is Deposited as H°g [1.30x10 ® g/s]
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5.0 DOSE-RESPONSE ASSESSMENT

The dose-response assessment evaluates the relationship between magnitude of exposure and
possible occurrence of specific health effects for each key chemical. Both carcinogenic and
noncarcinogenic effects have been evaluated. As mentioned in Section 1.0, NYSDOH or U.S. EPA-
verified dose-response criteria, including Cancer Slope Factors, Reference Doses, and Reference
Concentrations, have been used whenever available. Preference has been given to the latest
information published by the U.S. EPA in the IRIS database (U.S. EPA, 2002). Table 5-1 presents a
summary of carcinogenic and noncarcinogenic dose-response relationships employed in this
assessment.

As part of the updating process, all dose response information has been reviewed for consistency
with U.S. EPA guidance and information available in current toxicity information databases. For the
inhalation route, however, oral route to route extrapolation has been used when it was consistent
with NYSDOH or U.S. EPA’s recent guidance. Generally, the IRIS database is given initial
preference, but as has been the practice at EPA regions needing practical toxicity information for
making risk ranking or screening decisions, the data available from the HEAST databases are also
utilized. This is particularly true when insufficient information is available in IRIS for a particular
compound and ignoring the compound's contribution to the Hazard Index or the total risk would
appear to be significanm and unconservative.

Several chemical species have unique characteristics that require a more complex approach to the
application of their dose-response information. Specific approaches for assessing several of these
particular chemicals {e.g., lead, dioxins, furans, and PAH) are described below.

5.1 Lead

U.S. EPA has not derived any Reference Doses for lead because of the possibility that some
adverse effects from lead may occur at extremely low doses. To evaluate exposure to lead, the U.5.
EPA guidance recommends a direct comparison with media-specific (soil and air only) health-based
levels. Specifically, the recommended comparison value for air is 0.2 ug/, which the Agency
considers as representing approximately 25% of the 1.5 ug/m® annual air quality standard when it is
converted to an annual equivalent of 0.9 ug/m®m® (U.S. EPA 1998a. pg ADD4). The U.S. EPA (U.S.
EPA, 1995b, 1998b) recommends a value for comparison of lead in soils of 100 mg/kg. This
contrasts with the values of 400 mg/kg currently recommended as a level below which no remedial
action is required (U.S. EPA, 1994e). However, the lower value is often used for a comparison
criterion as a conservative measure.

When these values are exceeded, the analysis methods described in the Guidance Manual for
Integrated Exposure Uptake Model for Lead in Children (IEUBK) are recommended by both the
NYSDOH and the U.S. EPA. The IEUBK model estimates blood lead levels in children resulting
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from various sources such as air, house dust, and soil. These predicted blood lead levels are
compared with levels that are related to lack of adverse effects in children. Usually, 10 ug/dL blood
lead is the principal comparison point of interest. If blood concentrations are predicted to be lower
than this value, then no significant effects are expected.

When, as in the present case, the added lead concentrations due to the source under study are
extremely low, the NYSDOH recommends that simplified calculations utilize slope factors that have
been derived from IEUBK modeling analyses by the agency. These slope factors have been used
for the current risk analysis so that potential blood ievels could be made, regardiess of operational
limitations in the IEUBK model.

5.2 Nickel

The previous risk assessment used New York State Department of Environmental Health
(NYSDOH) toxicity information. For this risk assessment, the most recent U.S. EPA dose-response
information available has been used. For noncarcinogenic effects, the oral reference dose (RID) for
nickel is 2.0E-02 mg/kg-day (U.S. EPA, 1999a). No inhalation reference dose is available from U.S.
EPA databases.

The U.S. EPA has not evaluated nickel soluble salts, as a class of compounds, for evidence of
human carcinogenic potential. However, assessments of nickel refinery dust and nickel subsulfide
indicate that inhalation of particulate forms of nickel can lead to cancer. Therefore, the U.S. EPA
has classified nickel as a known human carcinogen by the inhalation route.

ideally, the cancer slope factor would have been derived for the form of nickel with which potential
human exposure is most anticipated to occur, such as for soluble nickel salts. Since such a factor is
not available, the cancer slope factor for nickel refinery dust is assumed to be the most
representative of potential environmental exposure because it consists of several nickel moieties
(U.S. EPA, 1995a). The inhalation cancer slope factor for nickel, derived from an inhalation unit risk
of 2.4E-04 ug/m3, is 8.4E-01 (mg/kg/day)-1 (U.S. EPA, 1999a).

53 Dioxins and Furans

The congener distribution pattern for polychiorinated dibenzodioxins (PCDDs) and polychlorinated
dibenzofurans (PCDFs) used in the current risk assessment is derived from the checked and verified
data obtained from the April 1999 trial burn tests. Many previous risk assessments have modeled
the fate and transport of all designated dioxins and furan COPCs by using 2, 3, 7,8 TCDD as a
surrogate, and then relating the total impact to that surogate by computing an equivalent mass of all
these related species and weighting each congener by a toxicity equivalency factor (TEF) , as
recommended by U.S. EPA (1986a and subsequent 1994a). However newer data on toxicity
equivalency factors has been developed and reviewed by the World Health Organization (WHO) for
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the congeners of PCDDs and PCDFs based on their structural similarity and toxicity. For the present
MRA, therefore, the TEF values assigned to each congener relative to its toxicity in relation to
2,3,7,8-TCDD follow the newer WHO convention (U.S. EPA, 1999¢c; Van den Berg et al.,, 1998). The
sum of the congeners will thus be expressed as 2,3,7,8-TCDD (tetrachloro-dibenzo-p-dioxin) toxic
equivalents (TCDD-TEQ).

In order to avoid making assumptions about whether use of the TEQ (TEF weighted) method over or
underestimates the potential impact of these COPCs, the U.S. EPA, 1998 guidance recommends
modeling the fate and transport rates for each of the individual congeners before summing the mass
in media or calculating ingestion exposures that are weighted by the WHO TEF values. That
recomendation was followed in both all of the MRA analyses for the Norlite facility from 1999 until,
and including, the present. For fate and transport analyses and bioaccumulation in the beef and milk
pathways, the variation in parameters for individual congeners have been considered in deriving
estimates of mean concentrations and risks and in the characterization of risk uncertainty.

To predict the noncarcinogenic hazard level associated with dioxins and furans, the total mass
represented by the TCDD TEQ-weighted. effective emission rates are used, because the data
available on noncarcinogenic effects are limited to that level of detail. It is also important to note that
the non-carcinogenic effect dose response factor included in Table 5.1 for dioxins and furans (TCDD
TEQ) is derived from a lowest-observed effect level (LOEL) in rhesus monkeys for reproductive and
developmental effects, based on information provided by NYSDOH (1998). It does not include
additional uncertainty factors that are typical of the other RID values in Table 5.1.

54 PAH

Consistent with the latest guidance (U.S. EPA, ), the U.S. EPA-developed comparative potency factors
are used to develop benzo(a)pyrene [B(a)P] toxic equivalents (U.S. EPA, 1993b). Among the
carcinogenic PAHSs, only B(a)P has a U.S. EPA-derived Cancer Slope Factor. The other carcinogenic
PAHs are ranked in order of their potency in relation to B(a)P. In addition, each PAH has been
evaluated using its U.S. EPA RiD. When no RiDs are available for a particular compound, the RID for
a structurally similar PAH is used as a surrogate (as was done in the original 1991 assessment for
Norlite).

5.5 Mercury

Mercury may be present in the environment in several different forms that have different toxicities (see
Table 5-1) and differing environmental transport characteristics. In the principal analysis of this risk
assessment, it was assumed that mercury is primarily present in the inorganic form for all pathways
other than the fish pathway. However, according to the new mercury fate and transport model utilized
here, all pathways except inhalation do include some organic mercury as well. The organic form
(methylmercury) is the principal form of interest in the fish consumption pathway, but there are traces
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which also are predicted to reach every type of receptor. The model utilized is the latest version
recommended by the U.S. EPA (1999a) and is based upon the research carried out to support that
agency's Mercury Study Report to Congress (U.S. EPA, 1997a). As can be seen from Table 5-1, the
RfD for inorganic mercury is 3x10™ mg/kg-day, while methylmercury has an RfD of 1x10™ mg/kg-day,
a factor of three more stringent.

5.6 Health Benchmarks for Shori-term Exposure

As currently required by both NYSDOH and U.S. EPA it is also necessary to evaluate risks due to
short-term exposure (such as respiratory or irritant health effects} in addition to the more commonly
evaluated chronic risks discussed above. Therefore, a screening level evaluation of short-term health
effects was conducted by comparing predicted short-term air concentrations against applicable
guidelines. Although these guidelines must sometimes be based upon exposure data analyses that
are not as consistently defined as those established for the chronic risk factors and the RiDs given in
Table 5-1, they are, nevertheless, intended to represent health benchmark levels that are appropriate
for making risk management decisions to prevent adverse effects from short-term acute exposures to
facility COPCs.

Short-term ambient air concentration guidelines include, in the order of recommendation made by U.S.
EPA 1998a:: Acute Exposure Guideline Limits (AEGLS), ) Emergency Response Planning Guidelines
(ERPGs) (AIHA, 1997), Acute Toxicity Exposure Levels (ATELs), Temporary Emergency Exposure
Limits (TEELs) developed by the National Laboratories of the U.S. Depariment of Energy; and the
Short-term Guideline Concentrations (SGCs) contained in New York State Air Guide-1 (NY DAR-1,
1999). These guidelines are generally peer reviewed values and are most appropriate for exposure
periods of 1 hour or less. In addition, per NYSDEC Air Guide-1, a 24-hour average PM-10 calculation
is also required. The values for the chemical-specific benchmark concentrations, and their reference
sources are included with the tabulation of modeling results given in Section 7 (Tables 7-9 and 7-10).
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TABLE 51

DOSE-RESPONSE VALUES FOR RISK RANKING AND ANALYSIS
NORLITE, COHOS, NY

CAS Oral Cancer Slope Factor inhalation Cancer $lope Factor - Oral Reference Dose

Number Compound - (mg/kg-day) Refarence (mg/kg-day)” Reference ! (mg/kg-day) Referance

630-20-6 1,1,1.2-TETRACHLOROETHANE 2.6E-2 IRIS, 2002 2.628-2 RIS, 2002 3E-2 1RIS, 2002

71-55-6 1.1.1-TRICHLOROETHANE 2.00E-01 NCEA 2.86E-01 NCEA
79-34-5 1.1,2.2-TETRACHLOROETHANE 02 IRIS, 2002 0.2 iRIS, 2002 8.0E-02 (RIS, 2002 6.0E-02 RIS, 2002
79-00-5 1.1,2- TRICHLOROETHANE 0.057 IRIS, 2002 0.058 IRIS, 2002 0.004 RIS, 2002 0.004 0
75-34-3 1.1-DICHLOROETHANE 01 HEAST, 1997 1.4€-01 HEAST, 1997
75-35-4 1.1-DICHLOROETHYLENE 08 RIS, 2002 0.2 RIS, 2002 0009 1RI8, 2002 0.009 O
120-82-1 1,2,4-TRICHLOROBENZENE .0 (RIB, 2002 0.0571 HEAST, 1997
95-50-1 1,2-DICHLOROBENZENE 0.09 IR, 2002 0.0571 HEAST, 1897
107-08-2 1,2-DICHLOROETHANE ¢.081 IRIG, 2002 0.081 HEAST, 1997 0.03 NCEA 0.00286 NCEA
78-87-5 1.2-DICHLOROPROPANE 0.068 HEAST, 1997 0.068 o] 0.09 ATSDR(1) 0.00114 IRIS, 2002
541-731 1.3-DICHLOROBENZENE (2) 3.0E-02 NYSOOH 30802 Q
106-46-7 1,4-DICHLOROBENZENE 0.024 HEAST, 1887 226402 NCEA2001 3.0E-C2 NCEA, 2001 23E-01 1RI8,2002
106-99-0 1 3-BUTADIENE 9.8E-01 IRIS, 2000

95-95-4 2,4.5-TRICHLOROPHENOL o1 RIS, 2002 0.1 o}
88-06-2 2,4,6- TRICHLOROPHENCL (b) C.011 RIS, 2002 0.010% RIS, 2002 01 1RIS, 2002 01 o]
120-83-2 2,4-DICHLOROPHENOL 0.003 (RIS, 2002 0.003 o]
105-67-9 2,4-DIMETHYLPHENOL 0.02 IRIS, 2002 0.02 Q
121-14-2 2,4-DINITROTOLUENE 0.68 RIS, 2002 0.68 o] 0.002 RIS, 2002 0.002 o]
606-20-2 2.6-DINITROTOLUENE 05 NYSDOH, 1884 08 o 0.001 HEAST, 1997 0.001 o
78-33-3 2-BUTANONE 086 RIS, 2002 0.285 IRIS, 2002
91-68-7 2-CHLORONAPHTHALENE o.08 IRIS, 2002 0.08 0]
96-57-8 2-CHLOROPHENOL 5.0E-03 IRIS, 2002 5.0E-03 0
91-57-6 2-METHYUNAPHTHALENE (¢} 2,0E-02 1RIS,2002 8.6E-04 0
108-10-1 4-METHYL-2-PENTANONE 8.0E-02 NCEA,2001 2.3e-02 NCEA,2C01
95-48-7 2-METHYLPHENCL 5.08-02 RIS, 2002 §.0E-02 o
106-44-5 4-METHYLPHENOL 5.0E-03 HEAST, 1997 5.0E-03

88-74-4 2-NITROANILINE 0.00008 HEAST, 1981 (W) 0.0000571 HEAST, 1887
100-02-7 4-NITROPHENCL 8.0E-03 NCEA 8.CE-03 o]
83-32-9 ACENAPHTHENE 0.08 1BIS, 2002 0.06 ]
208-96-8 ACENAPHTHYLENE 0.06 IRIS, 2002 0.06 o
120-12-7 ANTHRACENE 03 IRIS, 2002 0.8 o
71-43-2 BENZENE 5.58-02 IRIS, 2002 2.7E-02 1RIS, 2002 3.08-03 NCEA,2001 0.00171 NCEA,200t
88.65-3 BENZO(AJANTHRACENE 073 US. EPA, 1983 21E+00 NYSDOH 0.03 NYSDOH 003 o]
§0-32-8 BENZO(AJPYRENE 73 IRIS, 2002 21 NYSDOH 0.03 NYSOOH 0.03 o]
205-99-2 BENZO(BIFLUORANTHENE 073 U$ EPA, 1993 21 NYSOOH 0.03 NYSDOH 0.03 o
192-97-2 BENZO(E)PYRENE (e} 0.03 IRIS, 2002 0.03 o
191-24-2 BENZO(G H.DPERYLENE 0.03 IRIS, 2002 0.03 o
207-08-9 BENZO(K)FLUORANTHENE Q.073 US EPA, 1993 21 NYSDOH 0.03 NYSDOH 003 0
117-81-7 BIS(Z-ETHYLHEXYUPHTHALATE 0.014 IRIS, 2002 0.014 o] 0.0 RIS, 2002 0.02 o
75-27-4 BROMODICHLOROMETHANE 0.082 IRIS, 2002 0.082 8} 0.02 HEAST, 1987 0.02 o
75-25-2 BROMOFORM 0.0078 IRIS, 2002 ¢.0038 IRiS, 2002 0.02 IRI8, 2002 0.02 o
74-83-§ BROMOMETHANE 00014 18IS, 2002 0.00143 IRIS, 2002
85-68-7 BUTYLBENZYLPHTHALATE o2 RIS, 2002 0.2 o
56-23-5 CARBON TETRACHLORIDE .13 RIS, 2002 0.053 IRIS. 2002 7.0E-04 1RIS, 2002 7.0E-04 NCEA 2001
108-90-7 CHLOROCBENZENE 0.02 IRIS, 2002 0.0057 HEAST, 1997
67-668-3 CHLOROFORM 0.0061 IRIS, 2002 ¢.081 IR, 2002 0.0 IRIS, 2002 8.6E-05 NCEA,2001
74-87-3 CHLOROMETHANE 0.013 HEAST, 1997 0.0063 HEAST, 1897 6z ATEDR(3) B8.6E-02 NCEA.2001
218-01-2 CHRYBENE 0.0073 UG EPA, 1993 3.1E-03 NCEA 0.03 NYSDOH 0.03 o]
10081.01-5 CI8-1,3-DICHLOROPROPENE (d) 1.0E-01 iRIS.2002 1 0E-02 o] 3.0E-02 IRIS, 2002 §.71E-03 1R1§, 2002
84-74-2 DI-N-BUTYLPHTHALATE 0.1 IRIS, 2002 0.1 o
117-84-0 DI-N-OCTYLPHTHALATE 0.02 HEAST, 1997 Q.02 o]
§3-70-3 DIBENZ(A,H}ANTHRAGENE 7.3 U EPA, 1993 21 NYSDOH 0.03 NYSDOM 0.03 o]
74-95-3 OIBROMOMETHANE 0.01 HEAST, 1997 0.01 o
75-71-8 DICHLORODIFLUCROMETHANE 2E-3 RIS 2002 SE-2 HEAST, 1997
84-68-2 DIETHYLPHTHALATE 08 IRIS, 2002 08 o
131-14-3 DIMETHYLPHTHALATE 10 HEAST, 1987 10 ¢]
100-41-4 ETHYLBENZENE 0.1 RIS, 2002 0288 IRIS, 2002
206-44-0 FLUORANTHENE 0.04 RIS, 2002 0.04 o
86-73-7 FLUORENE 0.04 iRIS, 2002 0.04 o




TABLE 51
DOSE-RESPONSE VALUES FOR RISK RANKING AND ANALYSIS
NORLITE, COHOS, NY

CAS Oral Cancer Siope Faclor Inhalation Cancer Slope Factor QOral Reference Doss inhaiation Dose ~
Number Compound (ma/kg-day) Reference (mg}kg‘day)" fReference (ma/kg-day) Refarence {mg/kg-day . Roference -
118-74-1 HEXACHLOROBENZENE 161 RIS, 2002 .81 RIS, 2002 0.0008 IRIS, 2002 0.0008 o
87-68-3 HEXACHLOROBUTADIENE Go78 RIS, 2002 0078 HEAST, 1997 3.0E-04 NCEA,2001 3 0E-04 NCEA, 2001
77.47-4 HEXACHLORQCYCLOPENTADIENE 0.007 RIS, 2002 0.00002 HEAST, 1997
§7-72-1 HEXACHLORGETHANE Q014 RIS, 2002 3014 HEAST, 1987 0001 RIS, 2002 0.001 [e]
193-38-5 INDENO{1.2.3-CDIPYRENE Q.73 U8 EPA, 1993 2.1 NYSDOH 003 NYSOOH 0.03 (o]
1330-20-7 MP-XYLENE 2 RIS, 2002 (s34 HEAST, 1891(W)
75-09-2 METHYLENE CHLORIDE G 0075 IRI8, 2002 0.0018 RIS, 2002 Q.06 RIS, 2002 0.0171 NYSOOH
81-20-3 NAPHTHALENE 0.02 RIS, 2002 0.000857 RIS, 2002
98.95-3 NITROBENZENE Q.0008 IRIS, 2002 0.000571 HEAST, 1997
95-47-6 O-XYLENE 2.0E+00 HEAST, 1997 2.0E+00 [¢]
87-86-5 PENTACHLORQPHENOL 0.12 RIS, 2002 012 o] 0.03 RIS, 2002 003 o
198-55-0 PERYLENE (&) 0.03 tRIS, 2002 0.03 O
85-Q1-8 PHENANTHRENE 0.03 ATSDR 0.03 ATSDR
108-95-2 PHENOL 08 IRIS, 2002 08 o}
129-00-0 PYRENE Q.03 RIS, 2002 0.03 Q
100-42.5 STYRENE 0.03 HEAST, 1991 (W) 0002 HEAST, 1891 (W) 02 RIS, 2002 (.286 RIS, 2002
127-18-4 TETRACHLOROETHYLENE 0082 NCEA {£.00203 NCEA 0.01 RIS, 2002 0.029 NYSDOH, 1987
108-88-3 TOLUENE 02 RIS, 2002 0.114 IRIS, 2002
156-60-5 TRANS-1,2-DICHLOROETHENE Q.02 IRIS, 2002 Qo2 o]
10061-02-6 TRANS-1,3-DICHLOROPROPENE (d} 018 HEAST, 1887 013 HEAST, 1897 0.0003 IRIS, 2002 0.00571 RIS, 2002
78-01-8 TRICHLORQETHYLENE 0,011 NCEA 0.0086 NCEA Q.006 NCEA Q.008 o]
75-88-4 TRICHLORQOFLUCROMETHANE 03 RIS, 2002 02 HEAST, 1887
75-01-4 VINYL CHRLORIDE 15€+00 {RIS,2002 3.CE-Q2 1R18.2002 3.0E-03 IRIS, 2002 28802 RIS, 2002
1748-01-6 2378 TCOD-TE 150000 HEAST, 1987 150000 HEAST, 1897 0.00000013 NYSDCH, 199 0.00000013 NYSDOH, 1998
7440-36-0 ANTIMONY 0.0004 IRIS, 2002 0.0004 o]
T440-38-2 ARSENIC 1.5 tRIS, 2002 1.5E+01 818, 2002 0.0003 IRIS, 2002 0.0003 O
7440-39-3 BARIUM 0.07 RIS, 2002 0.000143 HEAST, 1894
7440-41.7 BERYLLIUM 84 RIS, 2002 0.002 RIS, 2002 5.7E-06 IRIS, 2002
7440-43-9 CADMIUM () 8.3E+00 IRIS,2002 0.0005 RIS, 2002 5 7E-05 NCEA.2001
7440-47-3 CHROMIUM (TOTAL, as Iit) 15 RIS, 2002 1.5E+00 [e]
18540-29-9 CHROMIUM (V1) 294 IRIS, 2002 0.003 IRIS, 2002 3.0E-08 RIS, 2002
T439-97-6 MERCURY 3.0E04 IRIS, 2002 0.0000857 HEAST, 1997
2296-78-26 METHYL MERCURY 1.0E-04 1RIS,2002 1.0E-04 o]
7440-02-0 NICKEL 084 RIS, 2002 .02 RIS, 2002 20802 o]
7782-49-2 SELENIUM 0.005 RIS, 2002 0.005 o]
T440-22-4 SHVER 0005 RIS, 2002 $.008 o
7440-28-0 THALLIUM 8.6E-05 RIS, 2002 £.6E-05 o}
7440-50-8 COPPER 3.7E-02 HEAST 1997 3.7€-02 o}
7440-66-8 ’Zl NC 30801 IRi8,2002 3.0E-0% v}
Notes

PR

ATSDR(1} - Chronic oral minimat risk ievel from "Agency tor Toxic Substances and Disease Regisiry 1968 Tuxwwological Profite for 1.8-Dichioropropane 1.5 Dept of Health and Human Sarvices, Atlanta, GA
ATSDR(2) - Chronic oral mirimal nsk Jevel from "Agency for Toxie Substances and Disease Registry 1987 Toxicological Profile for Benzene. U.S. Dept. of Health and Human Sewwmes, Atlanta, GA

ATSDR(3] - Chronic oral minimal nsk level from "Agency tor Toxic Substances and Disease Registry 1890, Toxicologizal Profile for Chioromethane. U.S. Dept. of Health and Human Services, Atlanta, GA.
HEAST - Health Effects Assessment Summary Tables (US EPA 1895, US EPA 1287

RIS - integrated Rigk information Systern, an on-line computer database of toxicological intormation {US EPA, 1838, 1999).

NA - not avadable

NCEA - National Center tor Ervironmental Assessment, US EPA

NYSOOH - New York State Department of Health

NYSDCH, 1984 - New York State Dapariment of Health  Recommended Ambient Surface Water Quality Critena Fact Sheets, Albany, New York Sursau of Toxic Substance Assassment

O - Used oral toxicity vakue in accordance with NYSDOH reguest

U 5. EPA, 1993 - Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. EPA/600/R93/089.

W - Withdrawn from HEAST.

(a) Oue to structurat similarities, the vaiues for 1,4-Dichiorobenzene were used

(b} Due 1o structural similarities, the valuas for 2,4,6-Trichlorophenal were used

(¢) Due to structural similarities, the values for Naphihalene were used.

(d} Due 1o structural similarities, the values for 1,3-Dichicroprapene werg used.

(e} Due to structural similarites, the value tor Pyreng was used.

() IRIS 2002 gives 1 E-3 markg-day - for ingestian of lood and 5 E-4 for water, the lower value used in thig MHRA is conservative in that t may overestimate the hazard quotient contribution of Cd by a factor of two,
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6.0 EXPOSURE ASSESSMENT

In the exposure assessment section of the risk assessment, the extent of potential human exposure
to chemicals from all identified exposure pathways is determined. Media evaluated in multipathway
risk assessments include air, surface water, soil, sediments, and foodstuffs. This task also includes
identifying segments of the population potentially at risk of exposure, potential exposure routes, and
predicted exposure frequency and duration.

As discussed in the original 1991 multi-pathway risk assessment for this facility, as well as in the
several updates which have been performed since then, people are assumed to potentially be
exposed via both direct and indirect pathways. The selection of pathways in this risk assessment
was determined based on current land-use data and demographic information, as well as any data
gathered by study team members re-visiting the site and its vicinity in 1899 to evaluate feasible
future uses.

Direct exposure pathways include inhalation of gaseous-state and particle-bound chemicals.
Indirect exposure pathways include inadvertent ingestion of soil and intentional consumption of fish,
vegetables, meat, cow’s milk, human breast milk, and drinking water.

As pointed out by U.S. EPA 1998a, there are major uncertainties in prediction models addressing
the effects from exposure to mother's milk. This MRA has, however, included this pathway based on
calculation methods referenced by the U.&. EPA 1998a in order to ensure that potential exposures
due to this constituent of the total risk is not overiooked.

6.1 Risk Assessment Study Area

The risk assessment study area (see Figure 2-1) includes the locations of maximum plume
concentrations and deposition rates and the locations of each of the key receptor types. These
receptors are located at appropriately representative areas likely to have the maximum impacts from
the facility. Based on U.8. EPA guidance {1.S. EPA, 1994¢, 1998a), certain key receptors were
evaluated in the risk assessment. These receptors include two sets of child and adult residents, two
sets of subsistence farmers and a single subsistence fisher location. Figure 2-3 identifies the
assumed locations of these receptors. Based on requests from NYSDEC and NYSDOH, a set of
sensitive receptor types (such as nearby hospitals and schools) were also checked with separate
modeling calculations. The results (see Table 3-5) verify that their exposures, even on elevated
floors, would be substantially lower than the locations for children and fuli-time residents included in
the MRA. All of these hypothetical receptors were selected based on their high potential for
exposure 1o kiln-related emissions. It is important to note that the receptors and exposure pathways
evaluated in this risk assessment represent hypothetical people and activities, and are not intended
to represent any actual individuals living near the Norlite Facility. In particular the hypothetical model
makes several very conservative assumptions regarding location and duration of predicted
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exposures. For example, the model assumes that hypothetical individuals would reside outdoors on
their property for 100% of the 30 to 40 years that they are assumed to be exposed to possible
inhalation of facility emissions.

Also included in the hypothetical assumptions is that all of the evaluated receptors would be
expected to fish exclusively at the nearby waterbodies receiving the greatest exposure to airborne
emissions. In the cumrent case, the resident and farmer recepiors were assumed to fish
recreationally at Wright/Bradley Lake (Figure 2-3). These lakes are too small to support a large
enough fish habitat for subsistence fishing. Therefore, the subsistence fisher was assumed to fish at
Erie Canal (based on discussions with New York Department of Natural Resources Fisheries Office).

6.2 Identification of Potential Receptors

Consistent with the latest state (NYSDEC/NYSDOH, 1991) and national guidance (U.S. EPA,
1998a}, Norlite has re-evaluated risks predicted for the locations of the four receptors that are likely
to face the highest potential risks from exposure to emissions from the facility. These recepiors
consist of a resident adult and child, subsistence farmer and subsistence fisher. Candidate locations
representing existing receptors for each type are illustrated in Figure 2-3. All are within 6 km of the
source facility. Air modeling results show that more distant locations receive lower exposures.

Resident Child and Adult - These receptors are assumed to reside at the residential location likely to
have the highest estimated facility impact based on the results of air quality and deposition modeling
(Figure 2-3). Two residential locations which appeared to have almost equal potential for being
affected by kiln emissions were evaluated: The “primary” one is located to the north of the facility;
and can be considered the RME location because its exposure is evaluated with concentrations
predicted for the fenceline location that would experience the highest annual and five-year average
lexposures. The “secondary” altemative is located at a very similar distance to the south of the
facility. It was assumed that the residents could inhale compounds emitted from the Norlite Facility.
The residents, especially children, may also inadveriently ingest soil onto which emitted compounds
may be deposited. Produce potentially exposed to kiln emissions may be grown in backyard
gardens and consumed at the resident location. The residents may aiso consume fish caught in
Wright/Bradley Lake, and may ingest surface water from Cohoes Reservoir as drinking water.
Finally, the residents may consume beef and dairy products from local farms. It is assumed that the
modeled residents exhibit all of these behaviors for a 30-year period (children for a 2 1/2-year
period, under NYSDOH recommendations , and 6 years according to U.S. EPA). The lighter weight
of the younger child (13.2 kg) vs 15 kg for the older child results in slightly higher estimates of risk for
some chemicals, and is thus considered more health-conservative. (The MRA base case uses the
NYSDOH recommendations.)

Subsistence Farmer - The subsistence farmer is assumed to grow crops, and raise beef and dairy
cattie. The farm estimated to receive the highest facility impact from air concentrations and

Norlite-9514-046-50012002 MRA Update Final 6-2 April, 2002
Report-HRA+SLERA doc



/’«‘V FERNATIONZ L

deposition fluxes was assumed to be the location of the subsistence farmer. Based upon prior
review of land use in the vicinity of the Norlite facility, there were no current beef-raising famrms, but a
dairy farm was identified. However, it was assumed that both of the “most affected” closest existing
farms to the west of the Norlite facility could at some future time produce both beef and dairy
products for their fammers’ consumption. Therefore, based on discussions with Comell Cooperative
(Agricultural) Extension Office, Rensselaer County, two farm locations were evaluated: one
designated as the primary “beef farm” and located about 1 mile northwest of the Norlite kilns, and a
secondary “dairy farm” located to the south-southeast of the beef farm (see Figure 2-3).

Current development trends in the immediate area surrounding the facility indicate that the closest
farms are being sold and replaced with residential housing. It is thus unlikely that any of the several
current nearby farms will remain farms for the next 30-year period assumed for the risk assessment.
It is even less likely that any of the currently residential areas will be converted to new farming use.
Thus it was assumed that it is reasonably conservative to assume that current farm locations will be
considered as candidates for the subsistence farmer evaluated in the risk assessment.

In addition to the activities that may result in the farmer's being exposed to affected media at the
farm location (inhalation, soil ingestion, produce consumption, beef and dairy products
consumption), this receptor, like the resident, may consume fish from Wright/Bradley Lake and
drinking water from Cohoes Reservoir. Once again it is assumed that the modeled tammers exhibit
all of the listed behaviors, and do so for a 40-year residence period. (According to the U.S. EPA
(1998a), U.S. Census data indicate that farmers tend to reside on the same property for a longer
period than other residents).

Subsistence Fisher - The subsistence fisher was assumed to fish in the closest surface waterbody
that can supportt a large fish habitat. Review of the waterbodies promoted for recreational fishing
indicated that the closest lake on the Troy side of the Hudson River would support recreational
fishing, but is not likely to support “subsistence” fishing. Thus, the Mohawk River above the Cohoes
Falls—in particular the Erie Canal locks to the north of the lower river—was assumed to be the
appropriate body of water to consider for this receptor. (This is consistent with the selection made in
the 2001 risk assessment.) It was assumed that the subsistence fisher is exposed to affected media
at the residential location (through inhalation, soil ingestion, produce consumption) as well as
consuming beef and dairy products from local farms. The subsistence fisher is also assumed to
obtain drinking water from Cohoes Reservoir, and like the resident, exhibit the same behavior for 30
years.

6.3 Description of Potential Exposure Pathways

Potential exposure pathways are the mechanisms by which the receptors in the study area may be
exposed to compounds emitied from the Norlite kiln. According to U.S. EPA (1989b), four elements
must be present in order for a potential human exposure pathway to be complete:
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. a source and mechanism of compound release to the environment (in this case,
emissions from the kiln stack);

. an environmental transport medium;
- an exposure point, or point of potential contact with the potentially impacted medium; and
. a receptor (i.e., a person) with a route of exposure at the point of contact.

The exposure pathways evaluated in this risk assessment are consistent with those presented in U S.
EPA (1994c, 1998a) and NCDEHNR (1997), with the exception that several categories of above-
ground, as well as root vegetables, were evaluated. This inclusion of these pathway elements is based
upon NYSDOH guidance (NYSDOH, 1991), but is also consistent with U.S. EPA guidance (U.S. EPA
1998a) which favors use of local information, when available. For the “EPA Altemative Case”
evaluated to test sensitivity to various model assumptions, U.S. EPA “default ingestion rates were
used.

Another difference from U.S. EPA, 1898 approach is that all of the receptors were assumed to be
exposed through all of the exposure pathways. (Mother's milk was an exception: it was evaluated
only for the children of the two Adult Residents, the two Subsistence Famers, and the Subsistence
Fisher). U.S. EPA (1994c and 1998a) assumes that only the subsistence farmer consumes beet and
dairy milk, and only the subsistence fisher consumes fish. This risk assessment uses somewhat more
realistic site-specific exposure assumptions. As recommended by NYSDOH 1991 it is considered
likely that all of the receptors could be exposed to some extent through all of the exposure pathways,
although the actual contact rates would differ from the maximally exposed individual. In this version of
the risk assessment, the primary equations utilized are those presented in NCDEHNR (1997).
However, these equations are generally identical to those presented in U.S. EPA (1984c and 1998a)
except that some previous inconsistencies and mistakes have been corrected (as recognized in the
U.S. EPA, 1998a guidance). In order to more precisely calculate the potential risks from dioxinffuran
emissions, the very latest version of the model guidelines developed by the U.S. EPA (1998a) were
employed. That is, all seventeen of the individual dioxin and furan congeners on the COPC list are
individually evaluated for their risk contributions before they are summed and reported as TCDD-TEQ
risks.

Table 6-1 summarizes the exposure pathways evaluated in this risk assessment, and the location of
exposure for each of the receptors.

6.4 Estimation of Exposure Point Concentrations

Exposure point concentrations are concentrations of chemicals in various media to which people could
be exposed. The deposition and dispersion modeling results provide the foundation for all other
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environmental concentration modeling efforts. The modeling techniques used to estimate exposure
point concentrations follow the approach described in U.S. EPA (1998a), which includes the most up-
to-date models. The equations used in this risk assessment are presented in Appendix C. These
equations were reproduced from Appendices B and C of NCDEHNR (1997), since that source is also
referenced by the U.S. EPA 1998a guidance. The calculations of exposure point concentrations,
intakes, and nisks are presented in Appendix D.

6.4.1 Exposure Point Concentrations in Air

COPC concentrations in air were calculated by multiplying the undepleted air concentrations
(described in Section 3.2.1, Table 3-4) by the chemical-specific emission rates (Table 4-12). Air
concentrations were calculated separately for the two residence and two farm locations. The
calculations of exposure point concentrations in air are shown in Appendix D-2.

6.4.2 Exposure Point Concentrations in Soil

in accordance with NCDEHNR (1997) and U.S. EPA (1998a), soil concentrations at the residence and
farm locations were calculated assuming deposition of particle and vapor phase compounds. The
calculation of soil concentration includes an overal loss rate term. This term has several components
which account for loss of the COPC from the soil after deposition by several mechanisms, including
leaching, erosion, runoff, degradation and volatilization. The calculation of soil concentration due to
deposition was conducted using the equations shown in Tables B.1.1 through B.1.5 (pg. B4 to pg. B-
9) of NCDEHNR, 1997.

Some of the parameters in the equation require site-specific exposure assumptions (listed in Table 6-2
and Appendix D-1). These include:

Average annual precipitation - The average annual precipitation at the Norlite facility is assumed to be
the same as that in Troy, New York. The annual average precipitation at Troy is 112 cm/year (NOAA,
1979).

Average annual surface runoff — The average annual surface runoff from the site was estimated to be
half of the total annual surface water runoff (Geraghty et al, 1973). The total annual surface water
runoff is defined as flow contributions to surface waterbodies from direct runoff, shallow inter-flow, and
groundwater recharge. Using half of the total runoff value is necessary to estimate the amount of
runoff directly from surface sources (U.S. EPA, 1994). The average annual surface water runoft from
the site is estimated to be 25.4 cm/yr (Geraghty et al, 1973).

Average annual evapotranspiration — The average annual evapotranspiration at the site was estimated
using the potential evapotranspiration from the Water Atlas (Geraghty et al, 1973). The average
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annual evapotranspiration was estimated to be half of the potential evapotranspiration (U.S. EPA,
1994) or 30.5 cm/yr.

Average annual imigation — The average annual irrigation was estimated using the Water Atlas
(Geraghty et al, 1973). Using the Water Atlas to determine the annual irrigation is an option accepted
by the U.S. EPA (1994). Based on the average annual irrigation water use in New York and the
number of irrigated acres in the state, 12.3 cm/yr was calculated as the annual average imgation rate
for New York.

Rainfall erosivity factor — The rainfall erosivity factor is a site-specific value used in the Soil
Conservation Service (SCS) Universal Soil Loss Equation (USLE). The USLE was developed in the
early 1960’s as a means of predicting soil loss on agricultural lands using six variables to parameterize
several features of a particular site. The rainfall erosivity value is a measure of the energy from a
storm event and the associated sediment erosion generated. Rainfall erosivity for the Troy area is 100
year' (USDA, 1997). :

Soil mixing_depth — For the “Base Case” site-specific soil mixing depths were used (as recommended
by HYSDOH, 1991) in this risk assessment. For the soil ingestion pathway, a soil mixing depth of 5 cm
was used based on earthworm field studies conducted by Rogaar and Boswinkel (1978). For
croplands, where the earth is assumed to be tilled a depth of 15 cm is used (NYSDOH, 1991). For the
“EPA Alternative case” analysis, these values were changed: to 1 cm for surface soil ingestion (and
erosion runoff calculations; and for tilled soil, a mixing depth of 20 cm per U.S. EPA, 1998 guidance.

In addition to site-specific parameters, the equations also include chemical-specific parameters.
Chemical-specific parameters and their sources are listed in Appendix E. These chemical-specific
parameters were either obtained from the direct sources, such as U.S. EPA (1998a), NCDEHNR
{(1997) and U.S. EPA (1994c); or they were calculated using equations identically presented in U.S.
EPA (1994c, 1998a) and NCDEHNR (1997). U.S. EPA (1994c) lists the soil loss constant due to
degradation (ksg) as O for the chemicals evaluated in this guidance. For additional chemicals
evaluated in this risk assessment, O was also assumed for all the ksg values. For soil erosion loss
constant, ke, however, the NCDEHNR (1997) and U.S. EPA 199%4c recommend equations for its
calculation, but U.S. EPA (1998a) guidance recommends setting it to zero. As explained in the paper
included in Appendix H, including this parameter can be important to maintaining mass balance in the
modeling system. Therefore, it is included in the “base case". For the uncertainty analysis, the “EPA
Altermative case” sets it to zero.

Exposure point concentrations are shown in Appendix D-2.
6.4.3 Exposure Point Concentrations in Above-Ground and Root Produce

Exposure point concentrations in above-ground produce were calculated in accordance with U.S. EPA
(1994¢, 1998a) and NCDEHNR (1997). In addition to above-ground produce, exposure to root
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vegetables was also evaluated. Exposure point concentrations in produce were calculated at the
residence and fanm locations. Above-ground produce may be contaminated by combustion emissions
through several mechanisms, including direct deposition of compounds onto the plant, direct uptake of
vapor phase compounds, and root uptake based on the socil concentration. Exposure point
concentrations in above-ground vegetables were calculated using the equations listed in Tables B.2.1
through B.2.8 (pages B-12 through B-20) of NCDEHNR (1997) (shown in Appendix C).

The equation for calculating root uptake in below ground vegetables is shown in Appendix C-3. This
equation has also been used by the U.S. EPA in “Estimating Exposure to Dioxin-Like Compounds”
(U.S. EPA, 1994e).

Site-specific parameters used in these equations are listed in Table 6-2. These parameters include
average annual precipitation, irrigation, surface runoff and evapotranspiration (discussed in Section
6.3.2). For the “Base Case” for the produce pathway, a soil mixing depth of 15 cm was used to
represent tilled agricultural soils (NYSDOH, 1991; DiDomenico et al.,, 1982; Young, 1983). For the
“‘EPA Altemative Case” the value is changed io the 20 cm default value recommended in U.S. EPA,
1998a.

Chemical-specific parameters used in these equations are listed in Appendix B. These values were
obtained from direct sources, obtained from U.S. EPA (1998a), or calculated using equations
presented in U.S. EPA (1998a).

Exposure point concentrations are shown in Appendix D-2.
644 Exposure Point Concentrations for Beef and Milk

Exposure point concentrations were calculated in beef tissue and milk assuming ingestion of soil,
silage and forage by beef and dairy cattle. Site-specific beef and dairy cattle crop ingestion rates were
used. It was assumed that all crops could receive kiln emissions through several mechanisms,
including direct deposition of compounds onto the plant, direct uptake of vapor phase compounds, and
root uptake of compounds deposited on the soil. It was assumed that beef and dairy cattle are present
at the two farm locations. Exposure point concentrations in beef and dairy cattle were calculated using
the equations listed in Tables B.3.1 through B.3.10 (pages B-22 through B-32) of NCDEHNR (1997)
(shown in Appendix C). These equations are generally consistent with those presented in U.S. EPA,
1998a.

Site-specific parameters used in these equations are listed in Table 6-2. These parameters include
average annual precipitation, irrigation, surface runoff and evapotranspiration (discussed in Section
6.3.2). For the crop pathway, a soil mixing depth of 15 cm was used to represent tilled agricultural
soils (NYSDOH, 1991; DiDomenico et al., 1982; Young, 1983).
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Site-specific values were also used for beef and dairy cattle crop ingestion rates (listed in NCDEHNR,
1997 and U.S. EPA, 1998a as Qp - quantity of plant eaten by the animal each day). Table 6-3 lists
ingestion rates for alfalfa/hay, pasture grass and com silage (NY Agricuitural Statistics Service, 1992).
The total crop ingestion rate was calculated to be 8.8 kg/day for beef cattle and 17.5 kg/day for dairy
cattle. The site-specific ingestion rate for beef catile was equal to the default value provided in U.S.
EPA (1994c). The site-specific ingestion rate for dairy cattle was higher than the default value of 13.2
kg/day provided in U.S. EPA (1984c). Since this site is located in New York State, the New York-
specific values were assumed to be appropriate for both the ‘base case” and the “EPA Altemative
Case”

Chemical-specific parameters used in these equations are listed in Appendix B.
Exposure point concentrations are shown in Appendix D-2.
6.4.5 Exposure Point Concentrations for Fish

Exposure point concentrations in fish were calculated from compound concentrations in the waterbody
expected to have the highest concentrations of COPCs. This included dissolved or total water column
concentrations, and sediment concentrations. It was assumed that the resident and subsistence
farmer fish in Wright/Bradley Lake, and that the subsistence fisher fishes in the Erie Canal.

Calculation of exposure point concentrations in fish was conducted in several steps. The first step was
to calculate the soil concentration resulting from deposition of particle phase and vapor phase
compounds onto soil at the watershed location (Tables B.4.1 through B.4.6 (page B-40 through B-46)
of NCDEHNR (1997) (Appendix C) and comparable sections in U.S. EPA (1998a).

The second step was to calculate the load of compound 1o the waterbody (Tables B.4.7 through B.4.14
{pages B-47 through B-54) of NCDEHNR (1997) (Appendix C) and comparable sections of U.S. EPA
(1998a). Contaminant loading to the waterbody occurs through five pathways: 1) direct deposition; 2)
runoff from impervious surfaces within the watershed; 3} runoff from pervious surfaces within the
watershed; 4) soil erosion from the watershed; and 5) direct diffusion of dry-deposited vapor-phase
compounds into surface water.

The third step was to calculate the total waterbody concentration (in the water column and sedimenis)
from the waterbody load and to partition the total concentration into a dissolved water concentration, a
total water column concentration, and a bed sediment concentration. As appropriate 10 the chemical
species, only one of three concentrations was used to calculate a fish tissue concentration (Tables
B.4.15 through B.4.25 (page B-55 through B-65) of NCDEHNR (1997) (Appendix C), also explained in
Appendix B of U.S. EPA (1998a).
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The final step was to calculate the concentration in fish from the total water column concentration, the
dissolved water concentration, or the bed sediment concentration using a bioconcentration factor
(BCF), a bioaccumulation factor (BAF), or a sediment bioaccumulation factor (BSAF), as appropriate.
(See Tables B.4.26 through B.4.28 (pages B-66 through B-68) of NCDEHNR (1997), and comparable
equations in U.S. EPA (1998a).

Site-specific parameters used in these equations, including information for Wright/Bradley Lake and
Erie Canal, are listed in Table 6-2 and discussed below. Site-specific values used for average annual
precipitation, irrigation, surface runoff and evapotranspiration are discussed in Section 6.3.2.
Chemical-specific parameters used in these equations are listed in Appendix B. Each of these tables
shows whether a BCF, BAF, or BSAF was used for a specific chemical.

Exposure point concentrations are shown in Appendix D-2.

6.4.5.1 Site-Specific Information for Wright/Bradley Lake

All estimates of area and length associated with the Wright/Bradley Lake and the Wright/Bradley Lake
watershed were made using a 1:100,000 scale US Geological Survey (USGS) topographic map. The
Wright/Bradley Lake watershed area was estimated to be 10.5 million m®. Since Wright/Bradley Lake
is located in a forested area the impervious watershed area of the Wright/Bradiey Lake watershed was
estimated to be 1%. Based on the fact that these two areas equal the iotal watershed area of the
Wright/Bradley Lake, the pervious watershed was estimated to be 10.6 million me.

The surface area of Wright/Bradley Lake was estimated using a topographic map to be 58.6 thousand
m?. The average depth of Wright/Bradley Lake was estimated using a topographic map to be 5
meters.

The average flow through Wrght/Bradley Lake was estimated by multiplying the 1% the total annual
surface water runoff by the Wright/Bradley Lake watershed area. The average annual flow from
Wright/Bradley Lake was calculated to be 5.39 million myr. The average residence time of water in
Wright/Bradley Lake was calculated by dividing the flow through the pond by the pond volume. This
residence time was calculated to be 0.05 years (18 days). The average water temperature of the
Wright/Bradley Lake was estimated to be the same as the average air temperature of 46.6°F
(281.1°K).

6.4.52 Site-Specific Information for Erie Canal State Park

Erie Canal is within the Canal State Park. All estimates of area and length associated with the canal
and ponds within the Canal State Park watershed were made using a 1:100,000 scale US Geological
Survey (USGS) topographic map. The Canal State Park pervious watershed area was estimated to be
243 million m? (234 million m? upstream of the diversion and 9 million m? adjacent to the canal and
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ponds). Since the Canal State Park watershed is located in a forested area the impervious watershed
area of the Canal State Park watershed was estimated to be 2% or approximately 5 million m?.

The surface area of the ponds in Canal State Park was estimated using a topographic map to be
89,500 m%. The average depths of the ponds at Canal State Park were estimated using a topographic
map to be 5 meters.

The average flow through the canal and ponds at Canal State Park was determined to be 82.3 ft¥/sec
by flow records maintained at the diversion to the park by the USGS at gage #01357499. The average
residence time of water in the ponds at Canal State Park was calculated by dividing the flow through
the pond by the pond volume. This residence time was calculated to be 0.01 years (4 days). The
average water temperature of the ponds at Canal State Park was estimated to be the same as the
average air temperature of 46.6°F (281.1°K).

6.4.6 Exposure Point Concentrations for Drinking Water

It was assumed that all receptors obtain their drinking water from Cohoes Reservoir. The equations
discussed in Section 6.3.5 for calculating dissolved water concentrations were also used for the
Cohoes Reservoir.

Site-specific parameters used in these equations are listed in Table 6-2. Site-specific values used for
average annual precipitation, irrigation, surface runoff and evapotranspiration are discussed in Section
6.3.2. In addition, parameters specific to Cohoes Reservoir were also used. '

The equations discussed in Section 6.3.5 for calculating dissolved water concentrations and fish tissue
concentrations were aiso used for the Cohoes Reservoir.

Chemical-specific parameters used in these equations are listed in Appendix B.

6.4.6.1 Site-Specific Information for Cohoes Reservoir

Because the City of Cohoes acquires its drinking water from the Mohawk River at a diversion near
Cohoes Falls the Mohawk River upstream of the diversion and the reservoir at the Cohoes filtration
plant will be consider as potential receptors. The Mohawk River watershed upstream of the drinking
water intake is 243 million m* and approximately 2% (4.86 million m?) of that is considered to be
impervious based on a 1:100,000 scale USGS topographic map of the area.

The average annual flow through the Mohawk River at the drinking water diversion is measured to be
3440 ft*/sec by the USGS and the average annual volume of diverted water is approximately 3.46
million m®. This is based on a daily usage of 2.5 MGD.
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The surface area of the reservoir located at the City of Cohoes filtration plant is 39.7 thousand m? and
the estimated depth of the reservoir is 3 meters. By dividing the flow through the reservoir by the
surface area and depth the residence time was calculated to be 0.03 years (11 days). The average
water temperature of the drinking water within the pond was estimated to be the same as the average
air temperature or 281.1°K

6.4.6.2 Wetland Adjacent to Green Island

Aithough this area was not directly related to human health effects of fishing in the MRA, this small
watershed was also examined to support the SLERA discussed in Section 8. The pervious watershed
for this wetland, the closest to the Norlite site is about 1.0 millin m? and the impervius area was
estimated to be about 5% of 50,000 m®. The surface area of the wetland itself was estimated from the
USGS (1:24,000) map to be 85,000 m?, but only about 0.3 m (i ft) deep. The runoff estimate predicted
a flow of about 0.14 m%sec (3.8 ft*/ sec) with a residence time of 0.01 yrs (4 days) and the same
average temperature as the Hudson River watershed.

6.5 Estimation of Exposure Doses

This section describes the equations and assumptions used to evaluate receptors' potential exposures
to COPCs in media affected by emissions from the Norlite Kiins. The equations used to evaluate
potential exposures in this risk assessment are from NCDEHNR (1997) and are essentially the same
as those in U.S. EPA (1994c and 1998a). However, several of the site-specific exposure assumptions
that were used for the different receptors in the “Base Case” differed from the default
recommendations of the “EPA Alternative Case”. Therefore Table 6-3, which shows the New York
beef and dairy cattle ingestion rates assumed for all analyses was prepared, along with Tables 6-4
illustrating the human exposure and diet assumptions for the “Base Case”, and Table 6-5 showing the
same parameters for the “EPA Alternative Case”. The last table is based on default values published
in U.S. EPA 1998.

The exposure and risk calculation equations are organized in two separte steps. For each receptor, in
the first step, a total daily intake is calculated (in units of mg/day). Intakes from individual exposure
routes, such as drinking water, fish ingestion, etc., are summed. In the second step, risk levels are
calculated using the total daily intake value, exposure frequency, exposure duration, toxicity value,
body weight and averaging time. Cancer risk levels are calculated for potential carcinogens, and non-
cancer hazard indices (HIl) are calculated for noncarcinogens. The rest of this section discusses the
calculation of intake exposure values, while Section 7.0 discusses the calculation of related risk levels.

The following sections describe each of the exposure pathways evaluated in the risk assessment.
These pathways have common parameters for body weight and exposure duration, which are
described below.
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Body Weight - As shown in Table 6-4, the body weights assumed for the “Base Case” in this risk
assessment are 13.2 kg for the Child Resident and 70 kg for the Adult Resident, Subsistence Farmer,
and Subsistence Fisher. These values are provided in NYSDOH (1891) and are based on information
in Diem et al. (1973). Table 6-5 presents the body weight of the child as 15 kg.

Exposure Duration — for the New York “Base Case”, the Child Resident is assumed to be exposed to
compounds from birth to age 2.5 years (NYSDOH, 1991). For the “EPA Alternative Case” the age of
the child extends to 6 years. In both cases, the Adult Resident and Subsistence Fisher are assumed
to have an exposure duration of 30 years, and the Subsistence Farmers are assumed o have an
exposure duration of 40 years (U.S. EPA, 1994c and U.S. EPA, 1998a).

6.5.1 Estimation of Potential Exposure via Inhalation

Receptors assumed 1o live near the Norlite Facility may inhale compounds emitted from the kilns in a
gaseous state or bound to particulates in the air. Inhalation exposure to compounds is a function of
the concentration of compounds in the air, the receptor's inhalation rate, and the receptor's body
weight. The equations used to calculate exposure through inhalation are listed in Tables C.2.1 to
C.2.5 (pages C-16 through C-20) of NCDEHNR (1997), as well as in the comparable section of U.S.
EPA (1998a). In this risk assessment, inhalation cancer siope factors and inhalation reference
concentrations were used in the inhalation equations (see Table 5-1).

Tables 6-4 and 6-5 include the inhalation exposure assumptions recommended by NYSDOH and U.S.
EPA, respectively. Both sets were used for each of the receptors in this MRBA, based upon the
assumptions listed below: :

Compound Concentrations in Ambient Air - Compound concentrations in ambient air for the Residence
and Farm locations were calculated as described in Section 6.3.1. The calculated values are shown in
Appendix D-2.

Inhalation Rate - Inhalation rates were based on information provided in NYSDOH (1991) and were
derived assuming that this parameter is age- and activity-dependent. Average daily inhalation rates
provided in NYSDOH (1991) for a Child (8.6x10° L/day) and an Adult (2x10* L/day) are derived based
upon information in Hawley (1985). As shown in Table 6-4, these inhalation rates have been
converted to inhalation rates of 8.6 m®/day for the child resident and 20 m*/day for the adult resident,
subsistence farmer, and subsistence fisher. For the “EPA Alternative Case” the Table 6-5 inhalation
rates are as recommended in U.S. EPA 1998a, about 75% of those for the New York “Base Case”

6.5.2 Estimation of Potential Exposure via Incidental Ingestion of Soil

Receptors may be exposed to compounds in soil via incidentally ingesting soil while playing or working
outdoors. Exposure to compounds in soil is a function of the concentration of compounds in soil, the
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receptor’s soil ingestion rate, the frequency of the receptor's exposure, and the receptor's body weight.
Although the equations in U.S. EPA (1994c) and NCDEHNR (1997) are set up such that the exposure
frequency, exposure duration and body weight are in the equations for calculating risk levels rather
than intakes, these parameters are also described in this section. The equation used to calculate soil
intake is shown in Table C.1.1 (page C-3) of NCDEHNR (1997), and referenced by U.S. EPA (1998a).
The same soil intake equation was used for all of the different receptors, and the same daily ingestion
rates for adults and children are recommended by both NYSDOH and the U.S. EPA.

The exposure parameters and assumptions made for the soil ingestion pathway are described below.

Compound Concentration in Surface Soil — For the “base case,” receptors are assumed to contact soil
from the top .5 centimeters (defined as surface soil); for the “EPA Altemative Case, this assumption
changes to the top 1 centimeter of soil. The methodology used to determine concentrations of COPCs
in soil is presented in Section 6.3.2. Exposure point concentrations in surface soil are shown in
Appendix D-2.

Soil Ingestion Rate - In accordance with NYSDOH (1991), the soil ingestion rates used in this risk
assessment are 200 mg/day for the Child Resident and 100 mg/day for the adult resident, subsistence
farmer, and subsistence fisher. The U.S. EPA, 1998 recornmendations are the same in this case.

Exposure Frequency - This risk assessment assumes that recepiors contact soil outdoors at a
frequency which is consistent with climate conditions in New York State. The Child Resident is
assumed, based upon recent discussion with the NYSDEC, NYSDOH and U.S. EPA, (ENSR, 2002),
to contact soil 5 days per week, for 9 months of the year. This comresponds to an exposure frequency
of 270 days per year. The Subsistence Farmer is assumed now 10 contact soil 5 days per week for 6
months, or about 180 days per year. The Adult Resident and Subsistence Fisher are assumed 1o
contact soil 2 days per week, for 5 months of the year, for an exposure frequency of 44 days per year.
These last two values are provided in NYSDOH (1931).

6.5.3 Estimation of Potential Exposure via Consumption of Produce

All receptors are assumed to consume locally-grown fruits and vegetables. It was assumed that the
resident and subsistence fisher would consume produce grown in the backyard at the residence
locations, and the subsistence farmers would consurne produce grown at their own farm locations.
Exposure to compounds via consumption of produce is a function of the concentration of compound in
the produce, the receptor's produce ingestion rate, the fraction of the receptor's daily produce intake
which is locally-grown, and the receptor's body weight.

The equation used to calculate produce intake is shown in Table C.1.2 (page C-4) of NCDEHNR
(1997). The same intake equation was used for each type of receptor, and was used to calculate
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intake from both above-ground and root vegetables. The exposure parameters and assumptions for
the produce pathway are described below.

Compound Concentration in Produce Type - In accordance with NYSDOH (1991), three produce types
were evaluated: leafy produce, exposed produce, and protected produce. Since U.S. EPA (1994c and
1998a) guidance provides exposure equations only for above-ground and below-ground vegetables, it
was assumed that leafy produce and exposed produce are exposed to Kiln-related emissions similar to
above-ground vegetables. Although exposure to protected produce (considered to be partially
equivalent to root vegetables) was not included in the recommendations for risk evaluation in U.S. EPA
(1994c¢), this pathway was recommended by both NYSDOH and the latest U.S. EPA 1998a guidance,
and is therefore included in this MRA.

Consumption Rate for Produce Type — Deteailed consumption rates for each produce type are
presented in Table 6-4, which describes assumptions used for the “Base Case”. According to
NYSDOH, these consumption rates are specific to the northeastermn United States based on the U.S.
EPA Exposure Factors Handbook (1995¢) and the most recent U.S. Department of Agricuiture (USDA)
food consumption survey (USDA, 1993; 1994). The consumption rates used for the Resident and
Subsistence Fisher are appropriate for people residing in a suburban area. Consumption rates of
homegrown produce specific to the northeastern United States for a non-metropolitan area were used
for the Subsistence Farmer. In order to use these consumption rates with the U.S. EPA and NCDHNR
(1997) equations, the consumption rates for leafy and exposed crops were combined and used in the
equation for above-ground vegetables. The consumption rate for protected crops was apportioned
between the fraction that is assumed to grow above ground (~80%) and the fraction attributable to
below-ground crops (~20%}), based on ratios published by the U.S. EPA in its 1998 guidance for the
parameters 1o use with the equation for predicting concentrations of COPCs in root vegetables..

The equation presented in NCDEHNR (1997) and U.S. EPA (1998a) calculates intake values for
above-ground vegetables in terms of dry weight. Therefore, the ingestion rates used for above-ground
vegetables are converted to dry weight. This conversion uses wet-to-dry-weight conversion factors
provided in NYSDOH (1891). The specific conversion factors provided for leafy and exposed crops
were used to convert the ingestion rates from wet weight to dry weight. For the “U.S. EPA Altemative
Case”, default national values for above and below-ground vegetable ingestion rates were adopted, as
presented in Table 8-5.

6.54 Estimation of Potential Exposure via Beef Consumption

Cattle from local farms may be exposed to compounds emitted from the kilns via ingestion of locally-
grown crops and incidental ingestion of soil during crop ingestion. Human receptors, then, may be
exposed to compounds via consumption of beef from these cattle. Exposure to beef is a function of
the concentration of compounds in beef tissue, the receptor's beef consumption rate, the beef local
consumption factor, and the receptor's body weight.
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The equation used to calculate beef intake is shown in Table C.1.3 (page C-5) of NCDEHNR (1997).
The same intake equation is referenced by U.S. EPA (1998a) and was used for all receptors. The
exposure parameters and assumptions made for the beef ingestion pathway are described below.

Compound Concentration in Beef - Compound concentration in beef tissue is a function of the cow's
daily intake of compounds and the tendency of compounds to bioconcentrate in the beef tissue.
Section 6.3.4 discusses the equations used to calculate compound concentrations in beef. Exposure
point concentrations in beef tissue are listed in Appendix D-2.

Beef Consumption Rate and Local Consumption Factors - Receptors evaluated in the “Base Case” for
this MRA are assumed to consume beef at rates provided by NYSDOH (1991) as listed in Table 6-4.
These rates are derived from information in U.S.D.A. (1983). The Child and Adult Resident and
Subsistence Fisher are assumed to obtain 10% of their beef from the maximally affected beef/dairy
farm, and the remaining 90% from other sources unaffected by the Nodite Kilns (NYSDOH, 1993).
Therefore, the beef Local Consumption Factor for these receptors is 0.1, as shown in Table 6-4. For
the ‘EPA Altemative Case”, the default ingestion rates are based on nation-wide diet pattems for
subsistence farmers as listed in Table 6-5. This table also documents the assumption that 25% of the
ingested beef for every adult, except the beef farmer, comes from locally grown beef raised entirely at
the subsistence farm location, or one just like i. For both scenarios, the Subsistence Fammer is
assumed to obtain 100% of his/her beef from the owned farm. Thus, the beef Local Consumption
Factor for the Subsistence Farmer, as shown in Tables 6-4 and 6-5, is 1.0.

6.5.5 Estimation of Potential Exposure via Dairy Milk Consumption

Cattle raised on dairy farms near the Norlite Facility may be exposed to compounds emitted from the
kilns via ingestion of crops onto which compounds have deposited and via incidental ingestion of soil
during crop ingestion. Human receptors who live near the kiins, then, may be exposed to compounds
via consumption of dairy products from cattle raised on nearby farms. Exposure to compounds via
consumption of diary products is a function of the concentration of compounds in the dairy products,
the receptor's dairy products consumptlion rate, the dairy local consumption factor, and the receptor's
body weight.

The equation used to calculate dairy milk intake is shown in Table C.1.3 (page C-5) of NCDEHNR
(1997) is also cited in U.S. EPA (1998a). The same intake equation was used for all receptors. The
exposure parameters and assumptions made for the dairy milk ingestion pathway are described below.

Compound Concentration in Milk - The concentration of compounds in dairy products is a function of
the cow's daily intake of compounds and the tendency of compounds to bioconcentrate in the milk.
Section 6.3.4 discusses the eguations used to calculate compound concentrations in dairy milk,
Exposure point concentrations in dairy milk are listed in Appendix D-2.
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Dairy Products Consumption Rate and Local Consumption Factor - Receptors evaluated in this risk
assessment are assumed to consume dairy products at the rates provided in NYSDOH (1991). These
consumption rates are presented in Table 6-4 and are derived from information in U.S.D.A. (1983).
The Child and Adult Resident, and Subsistence Fisher are assumed 1o obtain 10% of his/her dairy
products from the maximally impacted beef/dairy farm, and the remaining 90% from other sources not
impacted by the Norlite Kilns (NYSDOH, 1993). Therefore, the dairy Local Consumption Factor for the
Resident and Subsistence Fisher is 0.1, as shown in Table 6-4. The Subsistence Farmer, because
he/she is assumed to raise beef and dairy cattle, is assumed to obtain 100% of his/her dairy from the
farm. The dairy Local Consumption Factor for the Subsistence Farmer, as shown in Table 6-4, is 1.0.
For the “EPA Altemative Case” the consumption factors have been adjusted to match the default
values recommended by U.S. EPA, 1998a, as shown in Table 6-5 for the subsistence farmer who gets
100% from the dairy farm. In this case the other residents are assumed to get 25% of their milk supply
from the subsistence dairy farms, a more conservative assumption than is made in the “Base Case”.
This assumption is made even more conservative by the fact that the EPA default milk ingestion rate
for the dairy farmer is about double that derived by the NYSDOH to represent New York diets.

6.5.6 Estimation of Potential Exposure via Consumption of Fish

It was assumed that the residents and subsistence farmer may fish recreationally in Wright/Bradiey
Lake. The subsistence fisher was assumed to fish at Erie Canal, since the fish population in
Wright/Bradiey Lake is not large enough to support subsistence fishing. Exposure to compounds due
to consumption of fish, which have taken up compounds from surface water, is a function of the
concentration of compound in the surface water, the tendency of the compound to bioconcentrate in
the fish tissue, the receptor's fish consumption rate, and the receptor's body weight. The exposure
modeling parameters and assumptions adopted for the fish ingestion pathway are described below.

Deposition Erosion Modeling to Predict Soil and Water Concentrations — The deposition modeling
process and general air modeling equations have already been discussed in Sections 3.1, and some
of the special aspects relating to mercury in 4.3. The air dispersion and deposition of mercury vapor is
sufficiently different from other COPCs that supplemental assumptions are made when the normal
models are run to calculate its rate of deposition and buildup in plants and soil. According to the model
represented in Figure 4-2, the soluble vapor fraction (and an insignificant particle fraction) is deposited
with precipitation onto ground and water surfaces. In the soil and sediment a small portion is
transformed into methylated mercury. Eventually, the methyl mercury that is dissolved in the water is
absorbed by fish prior to the fish being caught and eaten.

When it is not raining, there is still a dry deposition process that causes mercury vapor 1o be taken up
by plants and trees, which eventually lose their leaves to the ground litter that finds its way by means of
erosion into nearby water bodies. The U.S. EPA mode! that simulates this process has been derived
from the modeling done in the Mercury Study Report to Congress (1997), but some of the default
parameter values have been changed by the developers prior to its publication in the U.S. EPA 1998
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guidance. This mercury fate and exposure model makes several assumptions that are still the subject
of ongoing research and development. An important one is its assumption about the “effective” rate of
deposition of mercury vapor to the surface. Relatively little data is available to make clear the choice of
alternative rates for this process. As discussed in the paper by Smith and Garcia, 2001 presented in
Appendix H, there are decade-long research studies that suggest an equivalent annual value for the
“effective” deposition rate may be close to 0.1 cm/sec. This value was a summertime maximum value
taken from studies of seasonal measurements on total mercury, reported as primarily insoluble forms
of mercury (Lindberg, et al, 1992). Winter and nighttime rates were 1/2 {0 1/3 this rate.

As noted in Appendix H, more recent results of short-term measurements indicate that higher rates of
“dry deposition” exchange can be maintained for at least a few hours. That suggests the possibility of
higher annual average effective rates. The guidance currently recommends the same default dry
deposition rate it recommends (and this MRA used) for all VOCs, 3 cm/sec. For VOCs that rapidly re-
evaporate, this parameter value has little significance. Due to the potential importance of this factor
for mercury modeling, but no other COPC, the dry deposition rate used for the “EPA Altemative Case”
was matched to that used for the “base” case, 0.1 cm/sec. This parameter is the only one used in the
“EPA Altemative Case” that does not maich the published default value recommendation. To allow the
significance of this variable to be considered, however, two additional EPA Altemative Cases, “B” and
“C,” were run--only for mercury and methyl mercury. These two cases are discussed further in the
Uncertainty Analysis of this MRA {Section 7-4) and their sumrmarized results are presented in
Appendix J.

Soil Erosion Modeling to Predict Water Concentrations - The same fate and transport model was used
in this MRA for both the “Base Case” and the “EPA Alternative Case”; but some key model input
parameters are subject to interpretation, and thus differ in the two cases. One key parameter is the
assumed depth of soil into which COPCs will mix before uptake into plant roots or erosion into nearby
water bodies. Historically, as discussed in Section 6.4.2, studies of earthworm behavior in non-tilied
soils believed to be typical of many eastern states have ied to the assumption that the minimum depth
into which COPCs would mix in a year of accumulation would be about 5 cm (~ 2 in.) (Rogaar, H. and
J.A. el. 1978). That is the value assumed for the “Base Case”. U.S. EPA, 1998 recommends a
default value of 1 cm (~0.4 in), and that vaiue is used for the “EPA Altemative Case”. . An additional
difference is an erosion loss factor, ks, mentioned in Section 6.4.2. In the “Base Case” this is
calculated according to NCDNR 1997 and previous U.S. EPA 1993 and 1994c¢ guidance; in the “EPA
Alternative Case” it is set to zero. The potential significance of this difference is discussed in the paper
presented in Appendix H.

Compound Concentrations in Fish - Section 6.3.5 has discussed the equations used to calculate
compound concentrations in fish. Bioaccumulation factors were drawn from the database provided by
U.S. EPA 1998, and are identified in Appendix B. Exposure point concentrations in fish tissue are
listed in Appendix D-2. Due to differences in the two medeling parameters just described above, the
predictions of fish concentrations are somewhat different in the “Base Case” and in the “EPA
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Alternative Case.” These differences are highlighted in Appendix J. They result in different estimates
of the risk Hazard Index contribution from fish ingestion for the two cases.

Fish Consumption Rate - The equation used to calculate fish intake is shown in Table C.1.4 (page C-6)
of NCDEHNR (1997). The same intake equation is cited by U.S. EPA (1998a) and was used for all
receptors. The fish consumption rates have been revised for the MRA “Base Case” to correspond to
more complete and more precise information available in the U.S. EPA Exposure Factors Handbook
(1997). They are also now influenced by the default subsistence fisher rates recommended for
children of subsistence fisher adults, even when the adulis are recreational, rather than subsistence
fishers. For the “Base Case” the subsistence fisher is still a consumption rate of 60 g/day (U.S. EPA,
1994c and U.S. EPA 1998a). However, based upon a recommendation in U.S. EPA for a recreational
angler ingestion rate derived from a study performed in New York State, a value of 18 g/day is now
used for the adult resident and subsistence farmer scenarios. This rate is 30% of the subsistence
fisher rate used in the New York “Base Case” and 22% of the latest subsistence fishing rate
recommended by the U.S. EPA, 1998a, which is 81.9 g/day (based on a 70 kg adult). This latter rate
is used for the subsistence fisher in the “EPA Alternative Case,” while the corresponding recreational
fisher is assumed to ingest fish at 25% of that alternative subsistence rate, or 20.5 g/day.

The estimates of rates of ingestion for the children of the recreational anglers are based upon the rate .
recommended by the U.S. EPA for the child of a recreational fisher. For the assumed 13.2 kg 2 ¥
year-old child weight NYSDOH (1991), the subsistence fisher child would consume just about 10
g/day. The child of the angler was assumed to ingest 25% of this amount or 2.5 g/day for the “Base
Case”. {Review of the rates of ingestion for adults and children of various ages in different regions of
the country, as reported in Ruffle, et al, (1994), based on data collected and originally reported by
Rupp et al. (1980)--and corroborated by data of West, (1996) reported in U.S. EPA, 1997—the rate
chosen here for the child ingestion rate corresponds to approximately the 95™ percentile of ingestion
rates for children of recreational anglers under 6 yrs of age living in the mid-Atlantic and New England
states). Therefore, for the “EPA Alternative Case” the child of the recreational angler was also
assumed to ingest 25% of the 11.4 g/day recommended for the child of the subsistence fisher, or 2.85
g/day. The “EPA Alternative Case” subsistence fisher is set at the recommended defauit of 81.9 g/day.
These rates for recreational anglers and their children are lower that previously assumed because they
are more precise, and the previously assumed rates did not correct for the fraction of the fish ingestion
rate that came from ocean fish and shelifish, as the present estimates now do.

Local Consumption Factor — All adult anglers and subsistence fishers are assumed to obtain 100% of
their caught fish from Wright/Bradley Lake (recreational source) or Erie Canal (subsistence source).
The lower rates for children are about 1/7 of the adult rales and are assumed to represent all of that
portion of the diet as due to fish from the same affected sources as their respective adults.
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6.5.7 Estimation of Potential Exposure via Ingestion of Drinking Water

Receptors in this risk assessment are assumed 1o ingest water from the Cohoes Reservoir as drinking
water. Ingestion exposure io compounds in water is a function of concentration of compounds in
water, the receptor's water ingestion rate, and the receptor's body weight.

The equation used to calculate drinking water intake is shown in Table C.1.5 {page C-7) of NCDEHNR
{1997) as cited by U.S. EPA (1998a). The same intake equation was used for all receptors.

The exposure parameters and assumptions made for the drinking water pathway are described below.

Compound Concentration in Water - Receptors are assumed to ingest surface water from the Cohoes
Reservoir as drinking water, conservatively assuming no reduction in COPCs, as would normally be
provided by treatment. The methodology used to derive compound concentrations in surface water is
described in Section 6.3.6. Compound concentrations calculated for surface water from the Cohoes
Reservoir due to kiln emissions are presented in Appendix D-2.

Water ingestion Rate - In accordance with NYSDOH (1991), the waler ingestion rates used in this risk
assessment are 1 L/day for the Child Resident and 2 L/day for the Adult Resident, Subsistence
Farmer, and Subsistence Fisher. These rates are identical for both the “Base Case” and the EPA
Altemative Cases.”

6.5.8 Estimation of Potential Infant Exposure via Breast Milk Consumption

An infant who resides near the Norlite Facility may be indirectly exposed to compounds emitted from
the kilns by consuming breast milk from his/her mother during the first year of life. Infant exposure to
compounds via consumption of breast milk is a function of the concentration of compounds in the
breast milk, the infant's breast milk consumption rate, and the infant's body weight.

U.S. EPA (1994c¢) and U.S. EPA (1898a) both recommend evaluating this pathway only for dioxins. To
determine the average daily dose for a breast-feeding infant, the coricentration of dioxin in the mother's
mitk must first be determined. All three scenarios were evaluated for the mother scenario: adult
resident, subsistence fammer, and subsistence fisher. Once the dioxin concentration in matemal milk
was determined, the average daily dose for infant exposure was calculated in pg/kg/day. In
accordance with U.S. EPA (1998a), the acceptability of the average daily dose for one year of
breastmilk exposure was determined by comparison with the average adult background exposure level
for dioxin of 0.5 pg/kg/day.

Concentration of Compounds in Breast Milk - The concentration of a compound in breast milk is a
function of the total exposure of the mother, the fraction of breast milk assumed to be fat, the fraction of
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compound assumed to be distributed to fat, the biological half-life of the compound, and the fraction of
matemal weight assumed to be fat.

The average matemal intake of dioxin is the sum of the mother's exposure via all relevant routes to
compounds emitted from the kilns. The total matemal exposure to compounds from the Norlite
Facility, then, is the sum of the mother's exposures via the following routes:

. inhalation of gaseous and particulate-bound compounds in air;
. incidental soil ingestion;

. ingestion of drinking water;

i consumption of fish;

. consumption of produce;

. consumption of beef; and

. consumption of dairy products.

The total amount of compound in the mother's body is assumed to be distributed between the fat
tissue and other tissues in the mother's body. The fraction of compound assumed to be distributed to
fat is 0.8, as shown in Table 6-4. This value is provided in NYSDOH (1991), and is a conservative
measure of the fraction of compounds assumed to be present in the fatty tissues of the mother. This
value is based on information in Smith (1987).

As the compound accumulates in the fatty portion of the breast milk over time, a fraction of the
compound is assumed to be eliminated from the mother's body, according to the biological half-life of
the compound. U.S. EPA (1998a) lists a biological half-life of dioxin of 2555 days.

The fraction of the mother's body weight that is assumed to be fat is used to calculate the total
matemal body burden of compound which is assumed to concentrate in the mother's fatty tissue. As
shown in Table 6-4, 30% of the mother's total body weight is assumed to be fat. This value is provided
in NYSDOH (1991) and is based on information in Smith (1987).

Average Daily Dose to the Exposed Infant - The average daily dose to the exposed infant was
calculated using the equation listed in Table C.3.2 (page C-23) of NCDEHNR (1997) and cited by U.S.
EPA (1998a).
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The total amount of compound distributed to the breast milk is assumed to be located in the fat portion
of the breast milk. The fraction of the milk which is assumed to be fat is 0.04. This value is provided in
NYSDOH (1991). This value is based on information in Smith (1987).

This risk assessment assumes that infants consume 0.8 kg breast milk per day. This value is provided
in NYSDOH (1991), and is shown on Table 6-4. This value is based on information in Smith (1887).

Infants are assumed to weight 8 kg, a value provided in NYSDOH (1991) and presented in Table 6-4.
This value is based on information in Smith (1987).

All of the other exposure assumptions are those listed in Table 5.6.2 of U.S. EPA (1994¢).
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TABLE 6-1

Potential Exposure Pathways
Norlite Corporation, Light Aggregate Facility

Cohoes, NY

Inhalation Residence Residence Farm Residence
Ingestion of Soil Residence Residence Farm Residence
Ingestion of Garden Residence Residence Farm Residence
Produce
Consumption of Beef Farm Farm Farm Farm
Consumption of Dairy Farm Farm Farm Farm
Milk
Consumption of Fish Wright/Bradiey | Wright/Bradiey Wright/Bradley Erie Canal

Lake Lake Lake
Ingestion of Drinking Cohoes Cohoes Cohoes Cohoes
Water Reservoir Reservoir Reservoir Reservoir
Consumption of Residence Not Applicable Not Applicable Not Applicable
Mother’s Milk

549498 TB_AF, 9514-046400




Table 6-2. Watershed and Water Body Parameters Used in MRA for Norlite, Cohoes, NY

Parameter Units Value Reference
Time of deposition (years) 30 Expected lifespan of facility
NOAA. 1879. Climate Atlas of the United
Average annual States. National Climate Center, Federal
iprecipitation near Troy {cmiyn) 112 Building, Ashville, N.C, 28801
Geraghty, etal. 1973. Water Atlas of the
§ [Average annual surface United States. Plate 21. Used 1/2 of total
% |runoff {cmiyr) 25.4 annual surface water runoff
£ Geraghty, et al. 1973. Water Atlas of the
L |lAverage annual United States. Ptate 13. Used 1/2 of
f evapotranspiration (cmiyr) 305 Potential Evapotranspiration.
% Geraghty, et al. 1973. Water Atlas of the
£ |Average annual irrigation (cm/yr) 12.3 United States. Plates 79 & 80.
(5] USDA. 1997. Predicting Soit Erosion by
Water: A Guide to Conservation Planning
With the RUSLE. Agriculiural Handbook
Rainfall Erosivity Factor {year'!) 100 No, 703.
Average annual NOAA. 1879. Climate Atlas of the United
H\emperamre near Troy, States. National Climate Center, Federal
New York {°C) 8.1 Building, Ashville, N.C. 28801
Mohawk River pervious
watershed area within 20
km of stack {(m®) 2.64E+08 |USGS 1:100,000 topographic map
% |Mohawk River impervious
% |watershed area within 20 Assumed 3% impervious using USGS
w [km of stack {m? 8.18E+06  |1:100,000 topographic map
g [Total Mohawk River
: watershed area within 20
& |km of stack (m?) 2.72E+08  |USGS 1:100,000 topographic map
£ [Average flow through
"§ Mohawk River at Cohoes, Data from USGS gage (#01357500) on the
5 [New York (M) 3.07E+09  [Mohawk River at Cohoes, New York
2 |Width of Mohawk River at
5 Cohoes {m) 220 USGS 1:100,000 topographic map
% Depth of Mohawk River at Calculated using width from 1:24,000
s Cohoes {m) 3.0 USGS topo and fiow from USGS gage
= |Length of Mohawk River
within 20 km of stack {m} 2.87E+04 |USGS 1:100,000 topographic map
Average velocity of Calculated using width from 1:100,000
Mohawk River at Cohoes (mi/s) 0.15 USGS topo, flow from USGS gage.
Hudson River pervious
watershed area within 10
Kkm of stack {(m%) 3.06E+08  |USGS 1:100,000 topographic map
 |Hudson River impervious
& |watershed area within 10 Assumed 3% impervious using USGS
% |km of stack {m% 9.45E+06  |1:100,000 topographic map
S [Total Hudson River
E Iwatershed area within 10
o km of stack (m?) 3.15E+08 |USGS 1:100,000 topographic map
= [Average flow through
£ IHudson River at Green Data from USGS gage (#01358000) on the
T island New York (mty) 1.24E+10  |Hudson River at Green Isiand New York
§ Width of Hudson River at
& (Green island mj 200 USGS 1:100,000 topographic map
g Depth of Green Island Calcutated using width from 1:100,000
& |Riverat Green Isiand {m} 10.0 USGS topo and flow from USGS gage
2 Length of Hudson River
within 10 km of stack (rm) 1.06E+04 |USGS 1:100,000 topographic map
Average velocity of Calculated using width and approximate
Hudson River at Green depth from 1:100,000 USGS topo and fiow
Island {mvs) 0.20 from USGS gage (#01358000).




Table 6-2. Watershed and Water Body Paramelers Used in MRA for Nortite, Cohoes, NY

Ponds at Canal State Park
pervious watershed area
upstream of Mohawk River

diversion (m?) 2.29E+08 |USGS 1:100,000 topographic map
Ponds at Canal State Park
impervious watershed
area upstream of Mohawk Assumed 2% impervious using USGS
River diversion {m%) 4,68E+06  11:100,000 topographic map
Total watershed area for
ponds at Canal State Park
’QC; upstream of Mohawk River
£ diversion ) 2.34E+08  |USGS 1:100,000 topographic map
iv. |Ponds at Canal State Park
8 |pervious watershed area
§ adjacent to canal (m?) 9.00E+06  [USGS 1:100,000 topographic map
o
& Ponds at Canal State Park
é’;, impervious watershed Assumed 0% impervious using USGS
x area adjacent to canal (mz) 0.00E+00 1:100,000 topographic map
& [Total watershed area for
& \ponds at Canal State Park
(% adjacent to canal {mz) 9.00E+06  |USGS 1:100,000 topographic map
= Length of Mohawk River
£ trom diversion to within 20
©  km of stack {m) 2.37E+04  |USGS 1:100,000 topographic map
Average flow through Data from USGS gage ($01357499) at
ponds at Canal State Park (m3/y) 7.36E+07 |Canal State Park, Lock #6
Surface area of ponds at
Canal State Park (m%) 8.95E+04 JUSGS 1:24,000 topographic map
Depth of ponds at Canal Estimated using USGS 1:24,000 topo map
State Park (m) 5.0 and during ENSR site visit
Temperature of ponds at Estimated based on average air
Canal State Park °K} 273.1 temperature
Residence time of ponds Divided tlow through ponds at Canal State
at Canal State Park {yr) 0.01 Park by surface area and depth.
Wright/Bradley Lake
—~ |pervious watershed area {m%) 1.056+07  |[USGS 1:100,000 topographic map
2 lwright/Bradley Lake
{ impervious watershed Assumed 1% impervious using USGS
= |area (m? 1.06E+05  [1:100,000 topographic map
S [Total wright/Bradiey Lake
% |watershed area {m?) 1.06E+07  |USGS 1:100,000 topographic map
g Geraghty, etal. 1973. Water Atlas of the
2 United States. Pilate 21. Calculated using
W |Average fiow through totat annual surface water runoff and
% Wright/Bradley Lake (m3/y) 5.39E+06  |watershed area
. |Wright/Bradley Lake
& |surface area (m%) 5.86E+04  |USGS 1:24,000 topographic map
T [Depth of Wright/Bradley
g Lake {m) 5.0 Estimated using USGS 1:24,000 topo map
£, |WrightBradiey Lake Estimated based on average air
= |temperature °K) 281.1 temperature
% WrighvBradiey Lake Divided flow through WrighUBradiey Lake
residence time (yn 0.05 by surface area and depth.
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Table 6-2. Watershed and Water Body Parameters Used in MRA for Norlite, Cohoes, NY

Cohoes drinking water
intake pervious watershed
area {m?) 2.38E+08  |USGS 1:100,000 topographic map
Cohoes drinking water
intake impervious Assumed 2% impervious using USGS
watershed area (m?) 4.86E+06  11:100,000 topographic map
Total watershed area for
Cohoes drinking water
intake (m? 2.43E+08  |USGS 1:100,000 topographic map
Average fiow through
Mohawk River at Cohoes, Data from USGS gage (#01357500) on the
% INew York () 3.07E+09  [Mohawk River at Cohoes, New York
B |[Width of Mohawk River at
i Cohoes {rm) 220 USGS 1:100,000 topographic map
_E Depth of Mohawk River at Calculated using width from 1:24,000
E Cohoes {m) 3.0 USGS topo and flow from USGS gage
o
Py Length of Mohawk River
-4 L .
2 from drinking water intake
8 to within 20 km of stack {m) 2.57E+04 USGS 1:100,000 topographic map
5 Average velocity of Calculated using width from 1:100,000
> Mohawk River at Cohoes (m/s) 0.15 USGS topo, flow from USGS gage.
O |Average flow through
reservoir at Cohoes water Information gathered from personnel at
filtration plant {(m°y) 3.46E+06  |Cohoes filtration piant.
Surtace area of reservoir
at Cohoes filtration plant {(m?) 3.97E+04  |USGS 1:24,000 topographic map
Depth of reservoir at Estimated using USGS 1:24,000 topo map
Cohoes fittration plant (m) 3.0 and during ENSH site visit
Temperature of reservoir Estimated based on average air
at Cohoes filtration plant °K) 273.1 temperature
Residence time of
reservoir at Cohoes Divided fiow through reservoir by surface
filtration plant {yr) 0.03 area and depth.
Green island wetiand
pervious watershed area {(m?) 1.00E+06  [USGS 1:24,000 topographic map
Green Island wetland
impervious watershed Assumed 5% impervious using USGS
area (M 5.12E+04  |1:24,000 topographic map
Totai watershed area for
Green isiand wetland (3 1.02E+06  JUSGS 1:24.000 topographic map
Geraghty, etal. 1973. Water Atlas of the
Average flow through United States. Plate 21. Calcutated using
E |wetland at Green Island, total annual surface water runoff and
2 INew York () 5.20E+05 |watershed area
= |Surface area of wetland at
2 |Green Island {m? 8.50E+04  |USGS 1:24,000 topographic map
S |Width of wetland at Green
2 |island {m) 126 USGS 1:24,000 topographic map
‘é Depth of wetiang at Green
] Island {rm} 0.3 USGS 1:24,000 topographic map
T |Length of stream through
; wetland {m) 6.80E+02  |USGS 1:24,000 topographic map
£ Calculated using dimensions from
T |Average velocity of 1:24,000 USGS topo and fiow calculated
2 |wetland at Green Islang (m/s) 0.000 using surface runoff.
Geraghty, et al. 1873. Water Atias of the
Average fiow through United States. Plate 21. Calculated using
wetland at Green Island, total annual surface water runoff and
New York (m*#y) 3.46E+06  |watershed area
Temperature of wetland at Estimated based on average air
Green Island °K) 281.1 temperature
Residence time of
reservoir at Cohoes Divided fiow through wetland by surface
filtration plant (yn 0.01 area and depth.
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Table 6-3

Beef and Dairy Cattle Crop Ingestion Rates®

Norlite Corporation, Light Aggregate Facility
Cohoes, NY

Crop

ingestron Rate. (kg}day):if; L

Beef Cattle - .

AlfalfaiHay

5.0°

Pasture Grass

1.26

Com Silage

25

"Total Feed

8.75

a Source: NYSDOC {1993) and NYS Agncumxraﬂ Stahs"hw Semee (1‘992)

b In accordance: wrm NYSDOH (1993) 7 was assumed that beef-and’ dany mﬁie;-do net oonsume
locally-grown grain, and the: alfalfa!hay mges’aon rate was*ad;usted upwards -

549438T63.00C, 9514-046-400
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Table 6-4

Summary of Potential Exposure Assumptions
Norlite Corporation Light Aggregate Facility
Cohoes, NY

(Base case)
Resident Subsistence Subsistence
Parameter Child | Adult Farmer Fisher References
Parameters Used in the inhalation Pathway
Exposure Duration (yr) 25 30 40 30 {d.h
Inhalation Rate {(m"3/day) 86 20 20 20 {c,b)
Body Weight (kg) 13.2 70 70 70 (d,h)
Parameters Used in the Soil ingestion Pathway
Exposure Frequency (days/365 days) 130 44 180 44 (d,h,b}
Exposure Duration {yr) 2.5 30 40 30 (d,h)
Soil ingestion Rate (mg/day} 200 100 100 100 (b,d)
Body Weight (kg) 132 70 70 70 (G
Parameters Used in the Produce Ingestion Pathway
Exposure Duration (yr) 25 30 40 30 {d,h)
Produce Consumption Rate (Wet Weight){g/day)
Leaty Crops** 3 16 307 16 ()]
Exposed Crops™* 7 37.3 5 37.3 (d}
Root Vegetable 109 58 111.2 58 (d)
Wet to Dry Weight Conversion Factor
Leafy Crops*” 0.066 0.066 0.066 0.066 [()]
Exposed Crops™ 0.126 0.126 0.126 0.126 [(*)]
Net DW Above-Ground Vegetables (incl. % use) 3 18 30.8 16 (d.i)
Net FW Below-Ground vegetables ( incl. % use) 24 11.6 222 11.6 (d.i)
% Local Crop Use 10 52 100 52 G
Body Weight (kg) 13.2 70 70 70 (d,h)
Parameters Used in the Beef Pathway
Exposure Duration {yr} 2.5 30 40 30 {d,h}
Beef Consumption Rate {(kg/day) 0.02 0.051 0.051 0.051 {d}
Local Beef Consumption Facior 0.1 0.1 1 0.1 f
Body Weight (kg) 13.2 70 70 70 (d,h)
Parameters Used in the Dairy Pathway
Exposure Duration (yr} 25 30 40 30 {d.h)
Dairy Products Consumption Rate (kg/day) 0.418 0.283 0.283 0.283 (d)
Local Dairy Consumption Factor 0.1 0.1 1 0.1 {f)
Body Weight (kg) 13.2 70 70 70 GA)
Parameters Used in the Fish Ingestion Pathway
Exposure Duration (yr) 25 30 40 30 (d.h)
Fish Consumption Rate (kg/day) 0.0100 0.0180 0.018 0.06 (a,b,d,eh,i)
Local Fish Consumption Factor 0.25 1 1 1 {at.i
Body Weight (kg} 13.2 70 70 70 (d.h
Parameters Used in the Drinking Water Pathway
Exposure Duration {yr} 25 30 40 30 (d.h)
Water Ingestion Rate (Vday) 1 2 2 2 {d)
Body Weight (kg) 13.2 70 70 70 {d.h)
Parameters Used in the Mother's Milk Ingestion Pathway
Exposure Duration (yr) 1 NA NA NA (d)
Fraction Fat in Adult Female NA 0.3 NA NA (d)
Fraction Fat in Breast Milk NA 0.04 NA NA {d)
Breast Mitk Consumption Rate (kg/day) 0.8 NA NA NA {d)
Fraction of Compound Distributed to Fat NA 08 NA NA {d)
Body Weight {kg) - infant 8 NA NA NA (d)
Body Weight (kg) - Mother NA 70 NA NA {d)

Notes:
NA - Not Applicable.

(a) - Best professional judgement.
(b} - U.S. EPA (1994¢ and 1998).

2E+4 Yday {adult) provided by NYSDOH {1991).
(0} - NYSDOH (1991).

{f) - NYSDOH (1993).

{g) - U.S.D.A. (1993 and 1994)

(h} - NYSDOH & U.S. EPA comment agreement: 2/28/02
(i) - U.S. EPA Exposure Factors Handbook (1987)
Source: ENSR 2002

{c) - These values have been converted from inhalation rates of 8.6E+3 Vday {(child} and

* - For all pathways (except for soil ingestion) an exposure frequency of 350 days per year is assumed.

** - Ingestion rate for above-ground vegetable = ingestion rate for leafy crops + ingestion rate for exposed crops.

Y. For leaty and exposed crops, the produce consumption rates were converted to dry weight. For root vegetables,
the produce consumption rates were not converted to dry weight.

RN..2

(e} - The fish ingestion rate assumed for the child was derived by prorating the adult fish ingestion rate (NYSDOH, 1991).




Table 6-5
Summary of Potential Exposure Assumptions
Noriite Corporation Light Aggregate Facility

Cohoes, NY
(EPA "Alternats Case”)
Resident Subsistence Subsistence
Parameter Child |  Adult Farmer Fisher References
Parameters Used in the Inhalation Pathway
Exposure Duration {yr} & 30 40 30 {b,h)
Inhalation Rate (m~3/day) 7.2 15 15 15 (b)
Body Weight (kg) 15 70 70 70 {b,h)
Parameters Used in the Soil Ingestion Pathway
Exposure Frequency (days/365 days) 350 350 350 350 (b,h)
Exposure Duration {yr) 6 30 40 30 (d,h)
Seil Ingestion Rate {mg/day) 200 100 100 100 {b.d)
Body Weight (kg) 15 70 70 70 {b,h}
Parameters Used in the Produce Ingestion Pathway T’
Exposure Duration (yr) 6 30 a0 30 {b.h)
Produce Consumption Rate (Wet Weight){g/day)
Leafy Crops™”
Exposed Crops™
Root Vegetable
Wet to Dry Weight Conversion Factor
Leafy Crops™
Exposed Crops™
Net DW Above-Ground Vegetables (incl. % use} 39 132 52.9 13.2 (b4,
Net FW Below-Ground vegetables ( incl. % use) 6.3 20 B0 20 b.dh)
% Local Crop Use 25 25 100 25 (b.i)
Body Weight (kg) 15 70 70 70 (b,h)
Parameters Used in the Beef Pathway
Exposure Duration {yr} [} 30 40 30 (d.n
Beef Consumption Rate (kg/day) 0.0077 0.0798 0.0798 0.0798 (b}
Local Beef Consumption Factor 0.25 0.25 1 0.25 [0}
Body Weight (kg) 15 70 70 70 {d,h)
Pararneters Used in the Dairy Pathway
Exposure Duration {yr} [} 30 40 30 {d.h)
Dairy Products Consumption Rate (kg/day) 0.279 0.5894 0.5B94 0.58594 {d)
Local Dairy Consumption Factor 0.25 0.25 1 0.25 (i}
Body Weight (kg) 15 70 70 70 {d,h)
Parameters Used in the Fish ingestion Pathway
Exposure Duration {yr} 8 30 40 30 (d.hy
Fish Consumption Rate (kg/day) 0.0114 0.0819 0.0819 0.0819 {abdehh
Local Fish Consumption Factor 0.25 0.25 0.25 1 (a.hi)
Body Weight (kg) 15 70 70 70 {b,h)
Parameters Used in the Drinking Water Pathway
Exposure Duration (yr) 6 30 a0 30 {b,h}
Water Ingestion Rate {I/day) 0.67 1.4 1.4 1.4 (b)
Body Weight (kg) 15 70 70 70 {d,h)
Parameters Used in the Mather's Milk Ingestion Pathway
Exposure Duration (yr} 1 NA NA NA (b,d)
Fraction Fat in Adult Female NA 0.3 NA NA (b,d}
Fraction Fat in Breast Milk NA 0.04 NA NA {b.9}
Breast Milk Consumption Rate (kg/day) 0.8 NA NA NA {b.d)
Fraction of Compound Distributed to Fat NA 0.8 NA NA {b.d)
Body Weight (kg) - Infant B NA NA NA (b,d)
Body Weight (kg) - Mother NA 70 NA NA (b,d)

Notes:
NA - Not Applicable.

the produce consumption rates were not converted to dry weight.

{a} - Best professional judgement.

(b) - U.S. EPA (1994c and 1998)

(c) - These values have been converted from inhalation rates of 8.6E+3 Vday (child) and
2E+4 l/day (adult) provided by NYSDOH (1991).

{d) - NYSDOH (1991)

fy - NYSDOH (1993).

(9) - U.S.DLA. {1993 and 1994)

{h} - NYSDOH & U.S. EPA comment agreement: 2/28/02
(it - US. EPA Exposure Factors Handbook (1987)
Source: ENSR 2002

* - For all pathways (except for soil ingestion) an exposure frequency of 350 days per year is assumed.
** - Ingestion rate for above-ground vegetable = ingestion rate for leafy crops + ingestion rate for exposed crops.
"1~ For leaty and exposed crops, the produce consumption rates were converted 1o dry weight. For root vegetables,

R.N. 8b

(e} - Fish ingestion rates for residents/armers are 25% of the subsistence adult fisher and child default ingestion rates (ref i}
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7.0 RISK CHARACTERIZATION

Risk characterization is the step in the risk assessment process that combines the results of the
exposure assessment and the dose response assessment for each COPC to estimate the potential for
carcinogenic and noncarcinogenic human health effects from chronic exposure to all subject
compounds. Although the order of combining the information may not affect the final results, the U.S.
EPA (1998a) and NCDEHNR (1997) agree in suggesting certain procedures that help clarify key
relationships that make identification of exceptional risks and the opportunities for controlling them a bit
easier. The procedure starts with calculating daily total intakes for human receptors for animals that
may be part of the food chain. Intake calculations also consider exposures by inhalation or inadvertent
ingestion of soil. Every COPC and exposure route is evaluated and summed to estimate the total
amount taken into the body on a daily basis (typically in mg/day) for each identified exposure route.

The next step is to sum these daily intakes for each chemical and multiply the result by the dose
response factor that has been published for that COPC. That result is the chemical specific risk or
Hazard Quotient for each exposure route, depending upon whether or not the COPC is potentially
carcinogenic in its efiects. The cancer risk for each potential carcinogen is calculated [using the
equation listed in Table C.1.7 (page C-10) in NCDEHNR (1997), similarly cited in U.S. EPA (1998a)].
The noncancer Hazard Quotient {HQ) for each noncarcinogen is similarly calculated [using the
equation listed in Table C.1.8 (page C-11) in NCDEHNR (1997), as cited in U.S. EPA (1998a)]. Next
the results are been summed across the various exposure pathways for each chemical. The final step
is to sum those risks or HQs across all of the COPCs that have a similar type of toxic effect to get
either a total cancer risk, or a total Hazard Index (Hi) value.

Detailed results for the “Base Case”, defined in Section 8, are presented in full in this section. The
initial results tables in this section have been organized to show the detailed accounting for risks from
each exposure pathway for each individual COPC (Tables 7-1 through 7-4). For each of these table
additional rows are included to present the fraction of the total hazard index benchmark and the total
carcinogenic risk benchmark, respectively, for each COPC and for the total of all COPCs. This makes
it easier to spot those COPCs that contribute most significantly to the total risk levels for each exposure
scenario. These sels of tables are immediately followed by summary tables that show the total risk for
all COPCs stratified by exposure pathway (e.g., inhalation, fish ingestion, efc.) in Table 7-5 and 7-6 for
the "Base Case”. {A comparable set of COPC-specific and exposure pathway summary lable are
presnted for the “EPA Alternative Case” in Appendix I).

Presented next are the results of two special analyses: (1) dioxin in mothers’ breast milk, followed by
(2) predictions of lead concentrations in various environmental media with resulting projections of
equilibrium blood lead content in children. These are followed in turn by the results of the short-term
and long-term screening analyses requested by NYSDEC, Tables 7-9 and 7-10, respectively. Finally a
summary table (Table 7-11} is included to introduce the Uncertainty section of this risk characterization
section. It presents an overview of all of the risk and Hi values for all of the receptors, but the table is
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divided into two portions. The upper portion contains the results for the primary “Base Case”. The
lower portion presents the “EPA Alternative case summary. Detailed results for the “EPA Alternative
Case” are presented in Appendix | in a format that is exactly parallel to that of Table 7-1 through 7-8.
The detailed tables for the “EPA Alternative Case” reside in Appendix |, but the summary presented in
Table 7-11 provides a sufficient basis for discussing the most important comparative results in the
main sub-sections of this chapter, as well as in the Uncertainty discussions presented in Section 7.4.

Results are presented and discussed separately in sections 7.1 and 7.2. Each of these sections
summarizes the risk characterization for each receptor scenario. The focus of Section 7.1 is a review
of results of the carcinogenic risk characterization. For Section 7.2, the focus is shifted to the results of
the noncarcinogenic risk characterization.

Section 7.3 presents the short-term and long-term screening risk characterizations requested by the
NYSDEC permitting procedure. These resulis are summarized in Tables 7-9 and 7-10.

Section 7.4 is devoted to a review of the inherent uncertainties in the risk assessment calculation
process. Section 7.4 also provides specific examples of the potential effects upon risk results by
discussing the differing assumptions included in the “EPA Alternative Case” defined in Section 6.

For clarity, a simple numbering convention has been adopted to make it easier to recognize cases that
are, or should be, similar. Table numbers for results include an “a” o refer to the primary location set,
which includes the residence located just north of the Notlite site, as described in Sections 2 and 6. Of
the two farmer locations evaluated, the one designated in the tables with an “a” is the closest farm. It
is assumed to have beef that are utilized directly by the “subsistence farmer.” This farmer is also
assumed to live and farm there for 40 years. For the “Base Case,” the beef and milk from the most
exposed farm are also assumed to constitute 10% of the diet for these ingredients in each resident's
diet. Each resident’s diet also assumes that 100% of the produce portion comes from his or her own
backyard garden, rather than from one of the more distant farms. For the “EPA alternative Case,” 25%
of each resident’s beef and milk diet are assumed to come from the subsistence farm.

The second set of tables is designated with a “b” and refers to a second residential location to the
south of the Norlite facility boundary. This “b” designation is also used for the listings for the dairy
farmer who occupies the second closest farm, which is also to the west of the Noilite site, just south of
the first farm (See Figure 2-3).

There is assumed to be only one “subsistence fisher” iocation and thus the results for this individual
appears in a single set of tables. The resident who is designated as a subsistence fisher is assumed to
live at the location of the “northern” resident and fish regularly at the water body identified as a
potential source of fish for a subsistence fisher (the Erie Canal at Canal Park). This fisher is assumed
to ingest 100% of his or her fish intake from that specific body of water. All caught fish are assumed to
be in equilibrium with concentrations that have built up in their environment for 30 years of plant
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operation. The average concentrations in the environment over this 30-year period would likely be
between 50 and 60% of those values; this represents an additional factor of conservatism in the
estimates of risk or hazard index associated with fish ingestion. Evaluated residents and subsistence
fishers are assumed to persist in these same activity patterns for 30 years. Farmers are assumed to
fish and to continue their subsistence farming in the same location for 40 years.

7.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the potential risk, over and above the
background cancer risk rate, that a hypothetical receptor individual will develop cancer in his or her
lifetime as a result of kiln-related exposures to COPCs in various environmental media. This risk is a
function of the exposure and assimilated dose for a compound and the Cancer Slope Factor (CSF) for
that compound. The total cancer risk for a receptor was calculated by summing the chemical-specific
cancer risks.

Typically, U.S. EPA considers cancer risks between 1x10-4 to 1x10-8 to represent an acceptably
insignificant range of risks (U.S. EPA, 1989b). However, for lightweight aggregate kiin facilities, U.S.
EPA recommends an initial comparison with an acceptable target level of 1x10-5 (U.S. EPA, 1994a
and 1998a), suggesting that if total risk is found to be below that level, no further analysis is required.
U.S. EPA (1994a and 1998a) further states that the selection of this level (rather than a cancer risk
level of 1x10-4) was done in part to account for exposure to background levels (including indirect
exposures from other combustion units). In this case, background is defined as those exposures in
drinking water, food and air attributable to sources other than the lightweight aggregate kilns being
assessed. Incremental risks for potentially fatal cancer development for each receptor scenario are
discussed below.

A comparison of model input assumptions between Tables 6-4 and 6-5 indicate the principal
differences that lead to higher carcinogenic risk level predictions in the EPA “Alternate Cases”. These
included, in approximate order of decreasing importance: (a) assuming a 1 cm vs. 5 cm mixing depth
in soils (ingested by child); (b) differences in ingestion rates for fish and for vegetables grown below
ground contribute to large differences in predictions of dioxin/furan risk contributions; and (c) differing
durations of exposure for the Base Case vs 350 days/yr for the “Alternate Case. The impact of the
several more conservative assumptions included in the Alternate Case specification is moderated
somewhat by two factors that result in slightly lower risk calculations. These are the assumed
inhalation rates, a significant factor for both metals and dioxins. The Alternative case assumes about
75 % of the inhalation rate used in the base cases.

In addition, for tilled soil mixing depth, a factor affecting calculated root vegetable concentrations of
COPCs, the Alternative case assumes a 20 cm mixing depth, compared to a 15 cm depth used for the
base case. For each of these situations the larger quantities lead to about 33% higher risks
individually, or approximately 77% increas when combined. For child exposure scenarios the different
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number of years of childhood (6 yr. vs. 2.5 yr in the Base Case) can also more than double the
incremental risk calculated, in some cases effectively cancelling the previously described 177% factor.

The Base Case was originally designed by NYSDOH to provide risk estimates that would be closer to
a normal range of exposure, but still conservative. The Alternative case includes several independent
assumptions about upper limits of exposure that are furhter assumed to occur simuitaneously. This
would make the entire combination of conditions a very rare situation, one that is much more likely to
overestimate the risks that would be experienced by nearby residents. Although the following
discussions do not compare each scenario with that comparable case presented in Appendix |, the
underlying bases for the differences in estimates can best be understood by considering the numerous
factors described in the Uncertainty discussion in Section 7.4 bejow.:

7.141 Child Resident

The chemical-specific cancer risks associated with Child Resident exposures at each of the two
residential receptor locations to COPCs emitted from the Norlite kilns facility are shown in Tables 7-1a
and b. The total cancer risk rates, based on the sum of risks calculated for each exposure pathway is
also shown in the Risk Summary Tables 7-5a and b for each residential location scenario. The total
calculated cancer risk for this particular type of receptor is 3.61 x 107 for the primary residential
location (to the north) and 5.18 x 10™® for the secondary alterative residential location (to the south).
About 27% of the higher risk value is associated with dioxin/furan exposure, and about 10% of that is
calculated as due to consumption of fish from Wright/Bradley Lake. About 23% is from chromium (VI),
and 14% from arsenic inhalation, with most of the rest due to various organic vapors (see Tables 7-1a
and 7-1b). However, both of the total calculated cancer risk rates are far below (<4% of) the U.S. EPA
recommended screening target risk level of 1 x 107

Risk levels predicted for the EPA Alternative Case scenarios for these same Child receptor locations
yielded higher estimates due to several differences in modeling assumptions. (See Uncertainty
Section 7.4 and Appendix } tables). Although these predictions for the Alternate cases are significantly
higher, they are still within the health benchmark criteria noted above.

7.1.2 Adult Resident

The chemical-specific cancer risk associated with Adult Resident exposure at each of the evaluated
locations is shown in Tables 7-2a and b. The fotal cancer risk, again based on the sum of all exposure
pathways is also shown in Risk Summary Tables 7-5a and b. The total cancer risk for this receptor is
2.08 x 10® at the primary northem residence scenario location and 3.02 x 107 at the secondary
location. Exposure to dioxins and furans associated with inhalation and the assumed level of
recreational fish consumption lead chromium (V1) and arsenic inhalation risk contributions by a small
margin, but together they add up to only about 11% of the EPA benchmark. The remainder is
contributed by inhalation and ingestion of traces of organics, like pentachlorophenol, 1,3 butadiene,
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and hexachlorobenzene, in vegetables from the local area. The total risk level for the highest RME
resident is about 20% of the U.S. EPA health benchmark of 1.0 x 107°.

For the Adult Residents at both locations, the comparative predictions made for the Altemate cases
(See Tables |I-2a and I-2b) are higher by factors of less than two for the northern residence to almost
four for the southem residence, but both are well within the EPA risk benchmark.

7.1.3 Subsistence Farmer

The chemical-specific cancer risk associated with the Subsistence Farmer's exposure to COPCs
emitted from the Norlite kilns facility is shown in Table 7-3a and b. The tofal cancer risk is also shown
in the Risk Summary Tables 7-5a and b. The total cancer risk for the beef farm receptor is 1.15 x 10°.
For the dairy farm, the predicted value is 1.06x10%, slightly lower. These total cancer risks, due
primarily to dioxins and furans are both well within the U.S. EPA recommended target risk level of
1x10° by factors of 8 to 10, respectively. Although the inherent margin of uncertainty of in the risk
calculation model, and the potential variability introduced by alternative assumptions, may be a factor
of two to three (see “EPA Alternative Case summary in Table 7-11, and Appendix 1}, these risk
predictions remain well below the recommended health benchmark. For the “Base Case,” the total
risk for the northern Beef Farmer resident is less than 21% of the benchmark; while, for the “EPA
Alternative Case (Table | — 3a), it is predicted to be slightly less that 35% of the 1 x 10® risk
benchmark. Similar ratios of results are shown for the southermn location of the Dairy Farmer (Table 1 —
3b).

7.14 Subsistence Fisher

The chemical-specific cancer risk associated with the Subsistence Fisher's exposure to COPCs
emitted from the Norlite kilns facility is shown in Table 7-4. The total cancer risk is also shown in Risk
Summary Table 7-5a. The total cancer risk for this receptor is now 2.15 x 10°. Once again, about
25% is due 1o trace levels of dioxins and furans, 22% is due to chromium (VI) and 14% is due to
arsenic, with the rest due to various organic vapors. However, the total is almost a factor of 5§ below
the U.S. EPA recommended target risk level of 1 x 10°. The total includes small contributions from
pentachlorophenol and hexachlorobenzene and other organic vapors. About 40% of the dioxin and
furan contribution comes from ingestion of fish, but almost none of the remaining risk to this fisher
comes from that part of the diet. Most of the risk is due to inhalation exposure. The subsistence fisher
is exposed to lower risk levels from dioxins and furans than the recreationally active resident
considered above.

For the Alternative Case, increased surface soil concentrations (due to the assumed mixing depth of 1
cm) eroding higher concentrations of COPCs (including dioxins and furans and other SVOC organics)
into waterways, as well as differences in dietary intake of root vegetables combine to yield higher
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predictions of risk for the subsistence Fisher. However the total risk predicted in the Alternative case
remains about 40% of the EPA benchmark.

In summary, all exposure scenarios, including those identified as EPA “Alternative Cases”, result, in
total risk predictions that are well within (less thain 40% of) the EPA recommended risk benchmark of
1x10°. Al of these totals were driven by the predicted exposures associated with potential ingestion
or inhalation of trace levels of dioxins and furans or residual metals not removed by the air cleaning
systems. The Base Case analysis assumptions were designed to assure health-protective results.
However, the reinforcing comparabtive results of the Alternative Cases indicates that the residual risks
are indeed likely to be quite low, a further reassurance.

7.2 Noncarcinogenic Risk Characterization

Noncancer risks are estimated by calculating hazard quotients (HQs) for each compound. The HQ for
a specific compound is the average daily dose of that compound divided by the RfD for that compound
The total hazard index (HI) for a receptor was calculated by summing the chemical-specific HQs. For
noncarcinogenic effects, the HI should be summed for only those chemicals that have the same
toxicity endpoints (U.S. EPA, 1988b), to be most accurate. The toxic endpoint is defined as the most
sensitive noncarcinogenic health effect used to derive the RfD or other suitable dose-response value
(U.S. EPA, 1989b). The results for noncarcinogenic risks for both the “Base Case” and the “EPA
Alternative Case” follow the same patiemn as that presented for the carcinogenic risks, since they are
tracked in the same spreadsheet tables.

In this MRA's risk characterization, however, the HQs have been summed regardless of the similarity
of their toxicity endpoints, as an initially conservative approach. Although this procedure is likely to
overestimate the true risk, there is no need to perform an advanced analysis based on toxicity endpoint
if the summed Hi does not exceed U.S. EPA criteria. [f this iotal Hl were to exceed U.S. EPA criteria,
then the HI can be reanalyzed so that only those compounds exhibiting the same (or similar) toxicity
endpoints would be evaluated collectively. (When a single COPC and pathway dominates the HI
calculation, as is the case here, it is not generally useful io refine the Hl analysis by considering
varying endpoints).

Typically, U.S. EPA considers an HI of 1 to represent an insignificant risk level (U.S. EPA, 1989b).
However, for lightweight aggregate kiln and other facilities using fuels containing hazardous waste
constituents or derivatives, U.S. EPA recommends comparing against a preferred target level of 0.25
(U.S. EPA, 1994a, 1998a). U.S. EPA states that the selection of this lower level is to account for
exposure to other background levels (including indirect exposures from other combustion units). In this
case, background is defined as those exposures in drinking water, food and air attributable to all
sources other than the lightweight aggregate kiins being assessed. Hl values for each receptor are
discussed below.
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Similar to the situation described above for carcinogenic risks, the differences in modeling assumptions
governing exposure scenarios outlined in Tables 6-4 and 86-5 also affect predictions of noncarcinogenic
risks. In addition to the factors noted above (Section 7.1), an additional factor that influences the
difference between risks for adults and those for children is the lower body weight of the child. The
Base Case and the Alternative Case differ in their estimates of the average body weight by less than
12%,; thus this factor does not explain much of the differences noted in between the case predictions.
Differences in assumed breathing rates are also less than 20%. Exposure duration for inadvertent soil
ingestion while playing contributes another 30 %, but the primary factors of importance are differences
in dietary assumptions. The Base Case is founded upon data specific to new York State; the EPA
case recommends an upper limit based upon nationally diverse diets. The result, as noted below,
generally indicates about a factor of three higher estimates in the Alternative Cases.

7.2.1 Child Resident

The chemical-specific HI levels predicted for the Child Resident’s exposure at both residential locations
to COPCs emitted from the Nordite kilns facility are shown in Tables 7-1a and b. The total Hi is also
shown in the Risk Summary Tables 7-6a and b. Based on the currently revised modeling analysis, the
total HI for the primary child resident receptlor is predicted to be close to 0.23 for the primary resident
location (to the North) and 0.18 for the secondary resident location (1o the South). Both of these
calculated hazard index totals are clearly dominated (>99%) by the risk predicted by the assumed
ingestion rates for fish from the source of recreationally caught fish, the Wright and Bradley Lakes. In
this case, all of the other chemicals contributing anything to the total HI value are completely
overshadowed by this one predicted contribution, so there would be no benefit to examining the issue
of differing target organs. These predictions are very close to the EPA recormnmended benchmark of Hi
= 0.25. I the “EPA Alternative case is considered, these predictions rise to 0.61 and 0.56,
respectively, values that are a bit more than double that benchmark. However, as noted in Section 5§
above, and at the beginning of this section (and in EPA, 1998a), even when predicted Hi levels are
somewhat above 1.0 (e.g. 1 to 2), it is not expected that result in dernonstrable adverse effects. That
is due to the inherent safety factors always included in the derivation of RfD values used in the HI
caiculations. The fact that these predictions are close to the benchmark means that emissions of
mercury need to be carefully reviewed in the short term, and carefully managed in the long term.

There are also several assumptions inciuded in the calculation of the predicted risk levels that may
require re-examination. These assumptions may not realistically portray the concentration in the
average fish available to be caught in lakes that are regularly stocked and fished. The average
concentration in the water, sediment and fish over the 30-year period assumed in the MRA modeling
would be less than 60% of the 30-year maximum. Fish capture studies at many lakes have shown a
lognormal distribution of concentrations in fish, with the majority of the fish containing about % the
methyl mercury levels that the maximum fish contained. These factors are likely to offset some of the
other uncertainty factors in modeling that could suggest Hi levels higher than the “Base Case” results.
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7.2.2 Adult Resident

The chemical-specific Hi associated with the Adult Resident's exposure to COPCs emitted from the
Norlite kilns facility is shown in Table 7-2a and b. The total Hl is also shown in the Risk Summary
Tables 7-6a and b. The total HI for the maximum exposure scenario location (northern resident) is
0.29 and for the secondary southem location residential receptor 0.24. For the southern location,
virtually all of the HI value is from recreationally caught fish from Wright/Bradley Lake. For the northem
resident location, about 95% is from recreationally caught fish, with the small remainder from inhalation
of trace metals (e.g., nickel) and a few minor contributions from organic vapors. For the “EPA
Alternative Case” these HI estimates rise fo 0.91 and 0.88, respectively. However, If the average aduit
were to ingest only 25% of caught fish from this particular location (similar to the rate assumed in the
Base Case), the total hazard index for the maximum “EPA Alternative Case resident scenario would
fall to less than 0.25 for both of these RME locations.

Thus, the total HI values for either the “Base Case” or the “EPA Alternative Case” are both below the
HI value of 1.0 traditionally used as a risk management benchmark, but the EPA scenario is greater
than the new U.S. EPA target HI of 0.25. With more realistic average ingestion rates of fish from that
location, or with correction for the actual distribution of mercury body burdens applied to the population
of fish available to be caught, all resuits would very likely be below the screening target value.

723 Subsistence Farmer

The chemical-specific HI associated with the two Subsistence Farmer exposure scenarios are shown
in Table 7-3a and b. The total HI is summarized in the Risk Summary Tables 7-8a and b. The total Hi
for the beef farmer and the dairy farmer scenarios are virtually identical with those obtained for the two
resident scenarios just reviewed, with the both farmer scenarios producing 0.24 as a total Hl for the
“Base Case” and 0.87 for the “EPA Alternative Case”. These values are slightly lower than those for
the northern resident because that resident gains a small extra contribution from inhalation of nickel
and organic emissions. Once again the total hazard indexes for all of these case scenarios would be
reduced below the EPA target HI of 0.25, if ingestion of 25% rather than 100% of the caught fish were
from the most affected lakes, or the fish population characteristics were accounted for. However,
under the current assumptions, the “Base Case” predicts an Hl lower than the Hl = 0.25 benchmark,
and the “EPA Alternative Case predicts values above that benchmark but below HI = 1, often used as
an alternative benchmark.

7.2.4 Subsistence Fisher

The chemical-specific HI values associated with the Subsistence Fisher scenario exposure to COPCs
are shown in Table 7-4. The total Hl is also summarized in the Risk Summary Table 7-6a. The total
HI for this receptor is 0.21. This total Hl is lower than for the other types of receptor, and also below the
U.S. EPA target HI of 0.25. However, the contribution to the total HI from methyl mercury in fish
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(derived from total mercury emissions) is also nearly 100% of the total. The “EPA Alternative Case,”
once again predicts an increase of about a factor of four to an Hi = 0.83. This difference between the
“EPA Alternative Case and the “Base Case” can be attributed almost entirely to the difference in the
assumptions made about the soil mixing depth for the mercury vapors depositing on foliage and soils
in the area. The base case assumes that this material mixes into the top 5 cm of soil and the “EPA
Alternative Case” assumes that it mixes into the top 1 cm of soil. The fact that erosion isn't 100%
effective in moving this material into the sediments and water bodies explains why the ratio of the two
sets of hazard indices are less that 5:1.

Curiously, in spite of the much larger intake of fish for the subsistence fisher, the “subsistence” fisher's
annual exposure to organic forms of mercury in fish caught in the Erie Canal, which is fed by the
Mohawk River and its large watershed, is calculated to be less than the predicted HI level as that for
the residents and farmers. According to the modeling results, the fact that there is a much larger
current in the Erie Canal and Mohawk River more than offsets the size of the watershed that is washed
into these water bodies. This does raise a suspicion that the modeling of the predicted mercury
concentrations in the Wright Bradley Lakes and the Erie Canal may vary significantly from the actual
concentrations of methyl mercury that would be found it fish from both water bodies were measured
under controlled conditions. In this case the continuing uncertainty in the representativeness of the
fate and transport model (See Section 7.4) could be a significant issue. However, there is little
measurement data available to support an alternative conclusion.

In summary, all exposure scenarios, under the alternative assumptions included in the “EPA
Alternative Case” results, yielded total hazard index values for non-cancer risks that are above the
U.S. EPA target value of 0.25. All of these totals were substantially driven by the exposures
associated with potential ingestion of methyl mercury from the fish pathway. In all cases the assumed
fish consumption rates may be appropriate for avid (“subsistence”) fisherman, but may be a factor of 2
to 4 higher than that observed for the majority of the populace. Correcting the modeling predictions
with information on the distribution of methyl mercury concentrations that represent the current state of
equilibrium of the fish population available to be caught by recreational fishers would significanily
improve the reliability of these modeling projections.

7.2.5 Dioxins/Furans in Mothers’ Milk

To address potential concems about the concentrations and subsequent doses of dioxins and furans
that could be added to the current background levels found in the breast milk of mothers that live in the
vicinity of this facility, the average daily doses of these COPCs for a breasi-feeding infant were
calculated. It was assumed that the mother could be one of the five adult receptors described
previously in this report.

Review of results presented in Table 7-7a and b indicates that the maximum average daily dose of
dioxins and furans for a breast-feeding infant is predicted for the North Resident scenario. All but the
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South residents are predicted to have average daily intake contributions within a factor of two of the
maximum. However the maximum value calculated is just above 0.4 pg/kg-BW for the maximum
location. The range (see Table 7-7a and 7-7b) is 0.15 to 0.43 pg/kg-BW. This range of predicted
exposure rates is well below (< 1.0 %) of the national average background exposure level of 60 pg/kg-
day for nursing infants, the level identified as a target range by the U.S. EPA (U.S. EPA, 1998c). The
predicted maximum concentration in breast milk is also a factor of 2 o 6 lower than the 1 to 3 pg/kg-
day range estimated by the U.S. EPA for current background exposure in the U.S. (U.S. EPA, 1998c).
All other infants within the Norlite study area would be expected to receive a smaller dose than this
maximum estimate and thus would also be well below the national average background exposure
levels cited above.

7.2.6 Significance of Exposure to Lead

As discussed in Section 5 of this report, U.S. EPA guidance (U.S. EPA, 1998a) recommends the use
of the IEUBK model for evaluating Lead as a COPC in combustion related emissions. Experience with
using this model to evaluate potential risk from combustion facilities has revealed that environmental
media concentrations predicied from fate and transport modeling (described in Sections 3 and 6) are
generally so low that it is not feasible 1o input these values to the IEUBK model available o the general
public. As can be seen in Table 7-8a and 7-8b, this is also the case for the Norlite facility.

Therefore the risk characterization for this site utilizes an approach recommended by NYSDOH (1993).
The method uses slope factors to predict maximum blood concentrations from long-term intake of
concentrations of lead calculated for air, drinking water, diet, and ingested soil. The references for the
particular siope factors are given in Table 7-8a and 7-8b. Table 7-8a presents resulis for the Child
resident at the northern location and Table 7-8b shows the comparable results for the Child Resident
at the southern location. When compared, the results indicate a range of about a factor of five
between the highest and the second highest value.

The potential health effects of concem for lead exposures are impaired mental and physical
development in young children. Available evidence indicates that a threshold for these effects occurs
at a level between 10 and 15 ug/dL in the blood. Although there remains some concemn for whether
there are any detectable effects at somewhat lower levels, regulatory agencies such as the U.S. EPA
and the Centers for Disease Control {CDC) have designated 10 ug/dL as the lowest “level of concern™.
The CDC has not stated that there are any demonstrable adverse effects at or very near this level.

Tables 7-8a and 7-8b show that the predicted contributions to blood concentrations of lead that could
be associated with Norlite emissions are extremely low. The maximum total blood concentration
calculated in Table 7-8a is 8.8 x 10° ug/dL. This level is a factor of 100,000 lower that the CDC level of
concem. The total concentration in blood shown in Table 7-8b is eight times lower than the maximum
RME value. Therefore, exposure to lead emissions from the Norlite facility is of no significant concern.
Because these levels were so low, no separate analysis was performed for the “EPA Altemnative
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Case”; based on the ratios demonstrated for the other comparisons, even if the values were higher by
a factor of 4 to 5, they would not produce any concern.

7.3 Risks Due to Short-Term Exposure and Screening for Long-Term Exposure

In addition to the formal analyses of chronic risks discussed above, NYSDEC has updated (July 12,
2000} its set of Guidelines for the Control of Toxic Air Contaminants (DAR-1) --superceding the “Air
Guide — 1”7 document previously used for screening analysis of both short-term and long term
exposures. The first set of concentration comparison criteria listed in the guidance tables addresses
short-term in order to protect the public from related short-term toxic effects (such as respiratory or eye
iritation health effects). Also in this guidance document is a listing of long-term exposure
concentration criteria. Some of these are based upon results of previous risk analyses, and some are
based on adjusting long term occupational exposure limits with safety factors in order to protect more
susceptible members of the public.

For the present risk analysis, the original protocol only addressed the shori-term screening level
comparison as a requirement. However, the comparisons have been run for both short-term and long-
term exposure concentrations for all of the chemicals species for which measurement data were
available from either the original April 1999 Trial Burn, with the results of the May 2000 Risk Bum
superceding the earlier results in the appropriate cases.

7.3.1 Results of Short-Term Comparison

A screening level evaluation of short-term health effects was conducted by comparing predicted short-
term air concentrations against applicable guidelines. These guidelines include the Short-term
Guideline Concentrations (SGCs) contained in DAR-1 are appropriate for exposure periods of 1 hour
or less. When DAR-1 criteria were unavailable, the TEEL values recommended by the U.S. EPA
(developed by U.S. DOE) were utilized. This was only necessary for a few compounds.

In addition, per Air Guide-1, a 24-hour average PM-10 calculation is required. As discussed in Section
3.0, the maximum 1-hour and 24-hour average normalized air corcentrations used in the analysis
were 69.0 ug/m3 per g/sec and 16.56 ug/m3 per g/sec, respectively, based upon 1999 Trial Bumn tests
results. These concentrations are the maximum 1-hour and 24-hour values predicted at the maximally
exposed fenceline location over the five-year modeling period. These concentrations were calculated
assuming undepleted plume conditions, which is a conservative approach.

For all chemicals evaluated, the concentrations were multiplied by chemical-specific emission rates
(discussed in Section 4.1). Many additional compounds, besides those selected as COPCs and
evaluated in this MHRA quantitatively for potential chronic health risks, were retained for evaluation of
potential short-term effects. These include particulate, hydrogen chioride, free chlorine and
formaldehyde, as well as many additional volatiles and semivolatiles.
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Results are shown in Table 7-9. Since similar guidelines are not available for all compounds analyzed
at the kiln, it was not possible to evaluate all compounds for short-term effects. Only HCl was found to
slightly exceed a short-term guideline, by a very small margin {106%), based upon 1999 measurement
data. Although it is suspected that the recent changes in the operational design of the Norlite facility is
likely to have lowered the HC! emission rate; there is currently no newer data to confirm that. This
would only occur if Norlite is operating both kilns at maximum pemmitted chlorine feed rates during
hours for which the atmospheric dilution is particularly adverse. Results of this screening analysis for
all other evaluated chemicals were well below (<10% of) the criteria values listed.

732 Long-Term Concentration Screening

In a similar manner, the annual average concentrations calculated for all of the chemical compounds
measured in the Trial Burn and the Risk Burn were calculated from the results of the ISCST3 modeling
performed according to the procedures outlined in Section 3. Results were then compared with the
AGC criteria listed in the DAR-1 tables. Since some of the criteria were based entirely on inhalation
risk factors, it was anticipated that results from the screening might emphasize different chemical
species than the MHRA analysis. For chemical species that had criteria based on prior risk analyses,
the results would be expected to be more similar, especially in those cases for which the target risk on
a per chemical basis was set at 1 x 10°®,

Table 7-10 presents the resulis of the long-term comparison with ACG values tabulated in DAR-1. Of
all the chemicals compared with the ACG values, none exceed 50%. The closest are 2,3,7,8 TCDD
(45 %) and hydrogen chloride {(38%). Because dioxins and furans also dominate the full MRA risk
results, it may not be so suiprising that this trend is also predicted by the screening estimate.
Comparison of some of the screening results for metals like arsenic and cadmium, however, indicate
an exaggeration of the true risk from these chemical species. Overall, the comparability of the totals
suggests that the quantitative MRA is likely to also be conservative, but not quite as conservative in
estimating total risk as performing summation of all of the screening risk values.

7.4 Uncertainty Analysis

There are many assumptions involved in risk assessment. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Conservative assumplions are made
throughout the risk assessment to ensure that the health of local residents is protected. U.S. EPA
(1998a) guidance recommends that RME estimates be calculated with a combination of “near worst
case” exposure assumptions (ones which assume that 90% to 95% of the exposed population would
be expected to receive less exposure) and “average exposures” (such as S5-year average air
concentrations or annually averaged flow in key water bodies). Thus, when all of the assumptions are
combined, it is much more likely that actual risks are overestimated rather than underestimated.
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The assumptions that introduce the grealest amount of uncertainty in this risk assessment are
discussed in this section. Most are discussed in general terms, because for most of the assumptions
there is not enough information to assign a numerical value that can be factored into the calculation of
risk. The fact that an “EPA Alternative Case” was analyzed for the present MRA, however, does
provide some insight as to the approximate magnitude of differences in risk that can result from making
different choices of model input parameters that affect exposures and risks. The discussion below
focuses on those elements that are best understood as contributing to the ultimate uncertainty in
calculated risks. For some of these elements, the uncertainty resulis from the variability of the
modeling parameters identified, but in addition many of the models are idealizations of processes that
include inherent uncertainty due to lack of scientific knowledge about the details of the process. The
conservative choices made in selecting model-input variables or descriptive parameters by
experienced risk assessors are generally driven by the intention to avoid underestimation of risk.
Table 7-12 has been prepared to illustrate this principle. It identifies most of the important factors that
affect risk calculations, and attempts to show quaiitatively which parameters are “surely overestimated
= (+), which are as accurate as can currently be achieved = (~, or =), and which potentially still are at
risk of underestimation, if other related input data or modeling assumptions are not as accurate as
assumed.

7.4.1 Hazard identification

During the Hazard identification step, compounds are selected for inclusion in the guantitative risk
assessment from a list of all compounds known or expected to be emitted from the facility. Uncertainty
is introduced in three principal areas during this step: (1) estimation of emissions; (2) air quality
modeling; and (3) selection of compounds for inclusion in the quantitative risk assessment based on
emissions and madeling results.

7.4.1.1 Emission Rates

Emission rates for this MRA have been developed for each chemical analyzed in the trial bums. In
general, maximum emission rates, averaged over a set of three test runs, were used for each
chemical. For non-detected chemicals; however, a conservative bias was applied to include
conservatively high detection limits (higher than that recommended by U.S. EPA 1998a guidance) into
the reported averages. That means that some chemicals were assumed to be present in kiln
emissions even though they were never actually detected in any of the trial burns. These procedures
indicate that emissions are likely 1o be over-estimated. Because the feed conditions and the
operational monitoring are so precise in maintaining operating conditions within permit limit conditions,
the additional margin of uncertainty in emission rate that can be attributed to “upset emissions” is
extremely small (<« 0.5%). This factor is therefore insignificant compared with the inherent
uncertainties in the composition of the shale and the fuels that are routinely fed to the kiins.
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74.1.2 Air Quality Modeling

An U.S. EPA-approved computerized air dispersion model has been used to estimate the levels of
compounds in air following emission from the two kilns. The dispersion model provides information
regarding how particulate and gases emitted from the kiln disperse, or spread, after they are released
from the stack. U.S. EPA-specified deposition algorithms are applied to the results of the dispersion
modeling to estimate deposition rates.

For vapors, the dispersion and deposition modeling processes are modeled as if they were
independent of one another, there is no mechanism in the dispersion modeling to account for the loss
of material calculated in the deposition modeling to be depleted from the plume. Therefore, both air
concentrations and deposition rates are increasingly overestimated with downwind distance from the
stack. In fact, the total amount of material estimated to be deposited in a given period of time could
theoretically exceed the total amount of material assumed to be emitted during that time. Fortunately,
this characteristic is limited to vapors and to deposition not accompanied by precipitation. In all of
those other cases, the deposition process is tracked by the dispersion model and depletion of the
atmospheric plume is taken into account. That is why the summarized statements about modeling
conservatism in Table 4-12 differ somewhat for particles and vapors.

As special case of concemn for the present MBA is the modeling of deposition and subsequent fate and
transport in the soil, sediment and aqueous environment of mercury in its various forms. As previous
discussions of mercury modeling (and the papers reproduced in Appendix H) indicate, the modeling of
mercury vapor deposition during dry conditions is presently among the most uncertain of the
atmospheric dispersion and deposition processes. Formerly, it was conventionally assumed that
mercury vapor behaved in essentially the same manner as semi-volatile organics that appear to
adsorb or absorb to the surface of small particles and deposit in both wet and dry environments as
these particles would. The U.S. EPA 1998a guidance has recognized the complexity of this situation
and recommended an alternative modeling methodology drawn from the Mercury Study Report to
Congress {(U.S. EPA, 1997). The remaining uncertainties are illustrated by the results of new model
sensitivity studies discussed in the iwo papers contained in Appendix H. These remaining
uncertainties directly affect the estimates of maximum concentrations in soil, water bodies, fish and
humans. Ultimately this uncertainty also affecls the estimates of Hazard Index values calculated for
this MRA, because for this facility those estimates are completely dominated by the predicted
contributions of methyl mercury in fish that results from deposition of inorganic mercury vapor.

As shown in Appendix H, this uncertainty factor can vary, depending upon choice of dry deposition
rate from less than unity to a factor of 3 to 4 for moderately conservative estimates, to a factor of 15 or
16 for a “worst case estimate”. As noted in Appendix H, those highest estimates are supported, at this
time only by data obtained for very brief periods (1 to 3 hrs). Therefore, these maximum estimates of
deposition rates (used as default values in the current U.S. EPA 1998a guidance are unlikely to
represent the long term average conditions that would lead to the buildup in watershed soils,
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waterbodies and fish. That means use of the default values for dry vapor deposition of mercury would
also produce entirely unrealistic estimates of Hazard Index if the calculation requires a long term build-
up in soil, sediment, water and fish concentrations 1o produce those Hl estimates. For that reason, the
deposition velocities assumed in this MBA were selected to be consistent with predictions of water and
fish concentrations that appear to be more probable. They are at least consistent with the limited
environmental data available for mercury levels in waters and fish of the region.

7413 Selection of Compounds

The compounds quantitatively evaluated in the risk assessment were selected using a risk ranking
proposed by U.S. EPA. Of the compounds potentially present in the predicted emissions from the
kilns, those selected for analysis are therefore those believed to be the most toxic, prevalent, and/or
persistent in the environment. Based on an assessment of the literature available on this subject, the
compounds evaluated in this risk assessment represent key compounds in kiln emissions.

74.2 Toxicity Assessment

Dose-response values are usually based on limited toxicological data. For this reason, a margin of
safety is built into estimates of both carcinogenic and noncarcinogenic risk, and actual risks are lower
than those estimated. The two major areas of uncertainty introduced in the dose-response
assessment are: (1) animal to human extrapolation; and {2) high to low dose extrapolation. These are
discussed in the following subsections.

7.4.21 Animal to Human Extrapolation

Human dose-response values are often extrapolated, or estimated, using the results of animal studies.
Extrapolation from animals to humans introduces a great deal of uncertainty in the risk assessment
because in most instances, it is not known how differently a human may react to the chemical
compared to the animal species used to test the compound. The procedures used o extrapolate from
animals to humans involve conservative assumptions and incorporate several uncertainty factors that
overestimate the adverse effects associated with a specific dose. As a resull, overestimation of the
potential for adverse effects to humans is more likely than underestimation.

7.42.2 High to Low Dose Extrapolation

Predicting potential health effects from the kiln emissions requires the use of models to extrapolate the
observed health effects from the high doses used in laboratory studies to the anticipated human health
effects from low doses experienced in the environment. The models contain conservative
assumptions to account for the large degree of uncertainty associated with this extrapolation
(especially for potential carcinogens) and therefore, tend to be more likely to overestimate than
underestimate the risks.

Norlite-9514-046-500:2002 MRA Update Final 7-15 10/02 Rev. of October, 2002
ReportHHRA+SLERA .doc



ENSR.

INTERNATIONAL

74.2.3 Use of Latest Dose Factors

Ongoing toxicological research is continually the source of new data that can be applied to re-
evaluation of standardized information on dose response functions for the many chemicals of potential
interest and concermn. As noted above, U.S. EPA 1998a guidance has sought to further standardize
the hierarchy for using available toxicological information in risk assessments. Over the course of
development of the RCRA permit renewal application for the Norlite facility there have been numerous
changes in the “recommended” dose response factors. Many of these have had little impact, either
because the changes themselves were not large (less than a factor of two), or the concentrations of
the materials involved were so low that their presence was of little importance, almost regardless of the
magnitude of their dose response function. An exception was vinyl chloride. Before its information
was updated in 2000, early risk calculations were based on very conservative estimates of its possible
presence (it was not detected in the VOC analysis) and a high response factor. The combination
made it appear as if, although not detected, vinyl chioride might be a potentially significant risk. The
updated risk factor, and more refined information about the maximum possible concentration likely to
occur led 1o revised calculations, and confirmation that the risk contribution, if any, would be minor.
That experience illustrates the importance of employing the latest, most reliable, toxicological
information—as recommended by both NYSDOH and U.S. EPA.

74.24 Dioxin Reference Dose (RfD) Factors

The U.S. EPA and many state departments of health have been challenged by the difficulty of
assigning an appropriate reference dose value to the large set of dioxins and furans, and other dioxin-
like compounds, such as co-planar PCBs (when the are present). There has been a national effort to
review the large volume of research data now available to try to resolve this issue, but the U.S. EPA
has to this point been unwilling to set a particular value or range of values for routine use in risk
assessments. (Therefore, they have not published a value in the IRIS database). In the absence of
federal guidance, the NYSDOH has proposed to utilize the resulis of one of the better-designed
studies of noncarcinogenic effects in primates to recommend a relationship that can be used as an
effective reference dose factor for present purposes (NYSDOH, 1998). The value is based on reported
increases in the incidence of endometriosis in adult female monkeys and noted developmental effects.
These include reduced growth during nursing and post-weaning behavioralleaming effects in offspring
with 2,3,7,8 TCDD maternal dose levels of 0.13 ng/kg-day.

For the current analysis, the value of 0.13 ng/kg-day was used directly as an “effective” RiD (see Table
5-1). However, because the test results cited represent a LOEL value, rather than a NOAEL level,
recent evidence suggests that it may be more appropriate to include an uncertainty factor that would
decrease this value and subsequently lead to higher estimates of hazard quotients for dioxin and furan
exposures. The size of the appropriate uncertainty factor is itself uncertain, as is whether the
application of the RfD should apply equally to all of the congeners that are currently grouped for the
assessment of possible carcinogenic risk. Appendix G presents a toxicologist's argument that

Norlite-9514-046-50002002 MRA Update Final 7-16 10702 Rev. of October, 2002
ReportHHRA+SLERA .doc



I TERNATIONAL

indicates an appropriate uncertainty factor of 50 may be applied to the HI constituents due to dioxin
and furan concentrations in the present report. Review of the current contributions of dioxins and
furans to noncarcinogenic risks in Table 7-1 through 7-4 (and the summaries) shows that the
maximum value is that for the beef farmer (2.48 x 10 ™). If this HI constituent were multiplied by 50,
the total HI contribution would be 1.24 x 102 This value is only 0.5% of the benchmark, and an
insignificantly small fraction of the predicted total HI, which is clearly dominated by methyl mercury.

743 Exposure Assessment

During the exposure assessment, exposure point concentrations are estimated and exposure doses
calculated. Exposure point concenirations are the estimated concentrations of compounds to which
humans may be exposed. Once the concentrations in an environmental medium such as soil, water,
or air have been predicted, the calculation of human exposure and dose involves making additional
assumptions. The major sources of uncertainty associated with these assumptions are discussed
below.

7.4.3.1 Effect of Soil Mixing Depths

There is much uncentainty associated with estimating the depth of soil into which COPCs are will mix
uniformly after they deposit during atmospheric transport and dispersion. Agriculiural experiments and
farming practice information have led to reasonable agreement on the range of depths to be
associated with tilled soils, approximately 15 to 20 cm. The cases addressed in this MRA use both
ends of this range. For untilled soils the question is more difficult. The answer depends heavily on the
type of surface (forest or plain} and the presence of natural mixing mechanisms, such as earthworms
and/or cyclical flooding. The use of a 5 cm mixing depth in New York risk assessments has been
historically based upon evidence from a limited number of earthworm studies. The U.S. EPA 1998a
guidance recommends 1 cm as a conservative estimate that may well apply to drier climates. The
ratio of 5 between these two alternate values makes it apparent that predicted concentrations in
surface soil that could be ingested by adulis or children would be strongly affected by this factor. Two
papers by Smith and Garcia (2001} illustrate the potential importance of this factor on predictions of
mercury in fish that are in turn affected by concentrations in eroded surficial soils. (These papers are
included in Appendix H). Sensitivity testing indicates that the effect on calculated risks is less than
linear: i.e., a factor of about three, rather than a factor of five, change in the answer may be associated
with choosing one end of this range rather than the other.

7.4.3.2 Estimation of Surface Water and Sediment Concentrations

The compound concentrations in surface water and sediment in the Drinking Water Reservoir, Erie
Canal Locks and Wright Lake were estimated using equations provided in U.S. EPA (1994¢ and
1998a). Assumptions about adsorption of compound particles in the air, the amount and rate of soil
runoff, the deposition of particles, the rate of compound degradation, and the size of the catchment, or
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watershed area, are included in the U.S. EPA model. Each assumption has uncertainty associated
with it, particularly because input data were based on U.S. Geological Survey (USGS) or Soil
Conservation Service (SCS) information for the general area. Estimating surface water and sediment
compound concentrations also involves numerous assumptions regarding the fate and transport of
compounds, and the hydrology of local waterbodies, such as tumover patterns and flow rates. These
assumptions are conservative to provide reasonable assurance that the evaluation of surface water
and sediment exposures does not understate actual exposures.

7.4.3.3 Degradation of Selected Compounds

The risk assessment assumes that all selected organic compounds degrade slowly in surface waters
and not at ail in soils. Inorganic compounds were assumed not to degrade in soil and surface water,
These assumptions ignore processes that, in reality, result in the loss of compounds from soil and
water. Therefore, risks to human health are likely to be overestimated.

7434 Estimation of Compound Intake from Food Diet

Estimation of potential compound intake in the food consumed by the receptors evaluated incorporates
many assumptions. Conservative estimates are made about the uptake of compounds into root crops;
leaf crops, beef, and dairy products. Parameters, such as root uptake factors and air-to-leaf transfer
factors for the produce pathway, and biotransfer factors for the beef and dairy pathways, are high-end
estimates provided in U.S. EPA (1994c and 1998a) and may not precisely represent actual conditions
near the Norlite Facility.

People may be exposed to compounds in the soil through ingestion of crops and inadvertent ingestion
of soil. Because the compounds deposited on the soil surface are bound to or mixed with soil
particles, conservative assumptions were made concerning the intake of the compounds by receptors.
The conservative assumptions were made 1o provide reasonable assurance that the evaluation of risks
from exposure to soil is not understated.

Ingestion rates for various components of the diets of residents, farmers and fishers differ in various
geographic regions. For that reason the “Base Case” values given in Table 6-4, based primarily upon
information provided by NYSDOH (see footnotes in Table 8-4), was considered the most realistic and
accurate for the area around Norlite. This opinion is also reflected in Table 7-12. For the “EPA
Alternative Case the dietary assumptions are intended to represent the “upper end” estimates for the
national population. In general that accounting includes some areas with heavier reliance on
“subsistence” farming or fishing. Thus these estimates (presented in Table 6-5) are generally higher
than the New York data suggest, and this relationship is also suggested by the ranking given in Table
7-12.
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Fish in area waterbodies may accumulate compounds in their tissues. Accumulation of compounds in
fish tissue is estimated using bioconcentration factors (BCFs) and bioaccumulation factors (BAFs) that
are estimated from fish studies which may not reflect actual area conditions. The use of BCFs and
BAFs introduces uncertainty into the predicted fish tissue concentrations and ultimately into the
prediction of human intake and risk (or HI).

The Table 7-11 presentation of comparative results of the two separate risk assessments, the “Base
Case” and the “EPA Alternative Case”, shows that the overali difference in risk and HI values, when
deposition velocity of mercury vapor is held constant) is less than a factor of four, supplementary
sensitivity analyses demonstrate that most of this difference (about % to 2/3) is due to the differing
assumption about the mixing depth of untilled soil for deposited COPCs. Therefore differences in
dietary assumptions concerning vegetables, beef and milk are usually within a factor of 2, unless there
is an obvious difference specified as to the fraction of the diet that comes from food sources external to
the area. The risks calculated for the contributions of fish ingestion 1o the diets of all key receptors are
especially sensitive to the assumptions made about dietary intake. That is the reason that great care
was taken in the present update of the MRA to utilize ingestion rates for adult and child residents that
agree with both national and regional fish ingestion study results published in U.S. EPA 1997 and by
Ruffle, et al 1994.

74.35 Estimation of Exposure Dose

Once the concentrations of the potentially released compounds in water, soil, air, and food have been
predicted through modeling, the extent of human exposure must be estimated. This requires making
assumptions about the frequency and duration of human exposure o water, soil, air and food. Tables
6-4 and 6-5 have been included to make clear the vaiues selected each of risk assessment cases for
the various exposure durations and frequencies for each type of receptor life style.

For the Base Case, the exposure durations estimated for the different types of receptors vary
according to their likely behavior patterns. The Farmer is assumed to spend about 50% of his days
(180 days/yr) working outdoors and exposed to inhalation or inadvertent ingestion of soil. The Child
Resident is assumed 1o spend % of the time (270 days/yr) outdoors, a maximum for a northern climate.
The Adult Resident and the Fisher resident are only assumed to spend about 1/8 of their year (44
days) outside. For the Altemmative Case, the exposure lime for all three types of scenario was
assumed to be virtually the entire year (350 days). For the resident and the fisher this would seem to
be a significant factor predicting difference in total risks. However, due to the significant influence of
other exposure pathways, such as inhalation of airborne releases, and ingestion of fish and root
vegetables by the Farmer and the Fisher, differences due to this factor are subdued.

Nonlite-9514-046-50002002 MRA Update Final 7-19 10/02 Rev. of October, 2002
ReporfHHRA+SLERA .doc



e’

INTERNATIONGL

7.4.4 Risk Characterization

The risk of adverse human health effects depends on estimated levels of exposure and dose-response
relationships. Two important additional sources of uncertainty are introduced in this phase of the risk
assessment: (1) the evaluation of potential exposure to more than one compound; and (2) the
presence of subpopulations which may be particularly sensitive.

7.4.4.1 Risk from Multiple Compounds

Once exposure to and risk from each of the selected compounds is calculated, the total risk posed by
the Norlite Facility is determined by combining the health risk contributed by each compound. For
virtually all combinations of compounds potentially released from combustion facilities, there is little or
no evidence of interaction. However, in order not to understate the risk, it is assumed that
carcinogenic effects of different compounds may be added together. Noncarcinogenic effects are
often surnmed, as in this report, aithough this is less appropriate because different compounds may
have different health endpoints (e.g., neurotoxicity, liver effects, and respiratory irritation). The amount
of uncertainty associated with summing the effects may vary on a case-by-case basis.

74.4.2 Combination of Several Upper-Bound Assumptions

Generally, the goal of risk assessment is to estimate an upper bound, but reasonable, potential risk.
Most of the assumptions about exposure and toxicity used in this assessment are representative of
statistical upper bounds or even maxima for each of the parameters. The result of combining several
such upper-bound assumptions is that the final estimate of potential exposure or potential risk is very
conservative.

74.43 Accounting for Total Organic Carbon/Emissions (TOC/TOE)

The primary quantitative risk assessment relies upon knowledge of both the potential toxicity of the
chemicals measured as emissions and reliable qualitative and quantitative information about the
emission rates for each identified chemical species. A preliminary comparison has been made
between the magnitudes of the TOC measurements given in Table 4-6 with the emission rates
quantified for the various individual VOCs and SVOCs in Tables 4-3 through 4-5 (and dioxins/furans in
Table 4-1). In addition, the trial burn test data for tentatively identified compounds (TICs) presented in
the original April 1999 Trial Bum Report was reviewed. The results raised a number of difficult
questions. These include the observation that carefully measured and quantified emission rates for
target COPCs, such as Benzene, were found to have emission rates larger than the total VOC fraction
determined by the bag condensate analysis. The SVOC total chromatographable organic (TCO)
fraction seems to similarly underestimate the total sum of the individually determined SVOC target
chemical fraction, because there are more than 20 individual SVOC TICs that were measured with
higher individual emission rates. The sum of the masses of the individually identified SVOC TICs is
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comparable to the total mass found in the nonvolatile organic (gravimetric) samples, but that mass is
more likely related to chemicals which would not be found downstream of a particulate filter. All of
these uncertainties surrounding the TOC/TOE measurements make it impossible to identify what they
qualitatively consist of, and thus it is also impossible to make any statement about their likely toxicity.
Therefore these measurements are not included in the quantitative analysis of human health or
ecological risks, due to these overwhelming uncertainties about the nature of the information.
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Table 7-1a

Nencarcinogenic Hazard Index - Chitd Resident
North Resident Location - Refined Evaluation
Norlite Corporation Light Aggregate Facility

Cohoes, NY
Total Noncarcinggenic Hazard index - Child Reside
Total Hi = 2,25E-01
Hazard Index for consumption of beef 1.78E-07 1.35€-08 2.04E-11 9.29E-10 1.63E-09 4.08E-11 4.00E-09
Hazard Index for consumption of milk 2.02E-07 5.08E-08 1.79E-09 2.83E-11 3.30E-09 3.68E-10 4,.14E-08
Hazard Index for consumption of fish 7.46€E-07 2.27E-07 3.60E-08 2.07E-08 1.32E-06 1.49E-12 9.01E-10
Hazard Index for consumption of soil 4.26E-06 9.70E-07 8.95E-09 3.69E-07 1,42E-06 3.48E-09 2.31E-08
Hazard Index for consumplion of above-ground vegetables 3.30€E-06 9.74E-07 9.48E-09 3.07E-08 3.18E-06 287E-10 2.51E-08
Hazard Index tor consumption of below-ground vegelables 5.23E-Q7 4,25E-07 1,99€-08 3.33E-09 1.15E-06 8.12E-11 1.61E-08
Hazard index for consumption of drinking water 1.75E-06 2.05E-07 2.07€-09 1.07E-08 1.83E-07 3.85E-12 1.14E-08
Hazard Index for Inhalation 1.50E-04 2.16E-05 1.10E-04 4.44E-04 1.72E-04 5.00E-04 1.24E-04
Total Hazard Index - All Potential Exposure Pathways 1.61E-04 2.45E-05 1.10E-04 4.44E.04 1.79E-04 5.00E-04 1,24E-04
Fractlon of 0.25 Benchmark 0.001 0.000 0.000 0.002 0.001 0.002 0.000
Total Cancer Risk - Child Heslden
Total Risk = 3.61E-07

Cancer Risk for consumption of beel 2.75E-12 0.00E+00 0.00E+00 0.00E4+00 0.00E400 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 3.12E-12 0.00E+00 0.00E+00 | 0.00E+00 0.00E4+00 | 0.00E+00] 0.00E+00
Cancer Risk for consumption of fish 1.15E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 8.57E-11 0.00E+00 | O0.00E+00] O.C0E+00| 0.00E+00| O.00E+00]| O0.00E+00
Cancer Risk for consumption of above-ground vegetables 5.09E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumplion of below-ground vegetables 8.04E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 2 68E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for inhalation §.28E-08 0.00E+00 0.00E+00 1.66E-09 481E-09| 0.00E+00 8.41E-08
Tota! Cancer Risk - All Potential Exposure Pathways 5.30E-08 0.00E+00 0.00E+Q0 1.66E-09 4.81E-09 0.00E+00 8.41E-08
Fraction of 1E-05 Benchmark 0.005 0.000 0.000 0.000 0.000 0.000 0§08
Notes:

As Arsenlc

Sh Antimony

Ba Barium

Be Beryllium

Cd Cadmium

Total Cr Total Chromium

Ce Vi Chromium Vi
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resldent Location - Reflned Evaiuation
Norlite Corporation Light Aggregate Facllity

Cohoses, NY
t r¢lnoge azard Index - Chiid Resident
Total Hl = 2.25E-01
Hazard Index for consumptlon of beef 0.00E+00 3.35E-08 6.70E-10 1.18E-08 4.49E-06 8.51E-11 5.17E-06
Hazard Index for consumption of milk 0.00E+00 2.07E-07 6.62E-08 3.02E-08 8.32E-06 1.15E-09 3.31E-05
Hazard index for consumption of fish 0.00E+00 1.89E-07 1.54E-08 3.22E-07 4.93E-08 7.98E-07 1.99E-05
Hazard Index for consumption of soll 0.00E+00 6.74E-07 2.54E-09 5.4BE-08 1.26E-05 8.82E-08 5.16E-05
Hazard Index for consumption of above-ground vegetables 0.00E+00 2.57E-07 1.04E-08 2.71E-07 3.57E-08 1.34E-07 1.29E-07
Hazard Index for consumption of below-ground vegetables 0.00E+00 6.11E-08 8.70E-10 8.52E-08 6.54E-08 5.24E-08 5.14E-06
Hazard Index for consumption of drinking water 0.00E+00 8.48E-08 4.66E-09 6.12E-08 1.71E-06 1.36E-08 1.18E-07
Hazard Index for Inhalation 0.00E+00 3.18E-02 4.95E-07 6.49E-06 1.83E-04 1.46E-06 5.12E-05
Total Hazard Index - All Potentlal Exposure Pathways 0.00E+00 3.18E-02 5.95E-07 1.03E-05 2.14E-04 2.55E-06 1.66E-04
Fraction of 0.25 Benchmark 0.000 0.127 0.000 0.000 0.001 0.000 0.001
Total Cancer Risk - Child Resldent
Total Risk = 3.61E-07
Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.46E-09
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.26E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.39E-09
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.38E-08
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.90E-11
Cancer Risk for consumplion of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.06E-09
Cancer Risk for consumpllon of drinking water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.81E-11
Cancer Risk for inhalation 0.00E+00 1.19€E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.57E-08
Total Cancer Risk - All Potential Exposure Pathways 0.00E+00 1.19E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.82E-08
Fractlon of 1E-05 Benchmark 0.000 0.001 0.000 0.000 0.000 0.000 0.010
Notes:
Pb Lead
Ni Nickel
Se Selenium
Ag Sllver
T Thallium
Zn Zinc
TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resident Location - Refined Evaluation
Norlite Corporation Light Aggregate Facllity
Cohoses, NY

tat Noncargl | - Chl Iden!
Total Hi = 2,25E-01
Hazard Index for consumption of beef 3.76E-11 4.94E-10 2.41E-09 6.52E-10 8.51E-10 6.33E-09 7.43E-08
Hazard Index for consumption of milk 3.66E-10 5.58E-09 2.40E-08 7.44E-09 8.78E-09 7.43E-08 8.72E-07
Hazard Index for consumptlon of fish 4,05E-09 5.93E-09 6.89E-08 3.70E-09 6.13E-08 7.65E-10 7.8BE-10
Hazard Index tor consumption of soil 3.26E-09 5.20E-09 5.65E-08 2.97E-09 4.62E-08 6.10E-10 7.86E-10
Hazard Index tor consumption of above-ground vegetables 9.40E-10 9.19E-10 7.35E-09 8.35E-10 9.34E-09 2.98E-09 1.49E-08
Hazard Index for consumption of below-ground vegstables 7.20E-08 3.63E-08 7.43E-07 2.68E-08 6.58E-07 4.56E-09 4.86E-09
Hazard Index for consumption of drinking water 1.71E-11 1.55E-11 1.67E-10 1.19E-11 1.77E-10 4.16E-12 3.27E-12
Hazard Index for inhalation 7.55E-10 1.25E-09 8.42E-09 1.12E-09 5.99E-09 8.52E-10 1.19E-09
Total Hazard Index - All Potentlal Exposure Pathways 8.14E-08 5.57E-08 9.10E-07 4.35E-08 7.91E-07 9.04E-08 9.69E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Child Resident
Total Risk = 3.61E-07

Cancer Risk for consumption of beet 2.81E-14 3.69E-12 1.80E-12 4.88E-14 6.34E-15 4.75€E-11 5.57E-11
Cancer Risk for consumption of mitk 2.74E-13 4.18E-11 1.80E-11 5.567E-13 6.56E-14 5.57E-10 6.54E-10
Cancer Risk for consumption of fish 3.02E-12 4.32E-11 5.10E-11 2.69E-13 4.51E:13 5.49E-12 5.72E-13
Cancer Risk for consumption of soll 2.43E-12 3.75E-11 4.16E-11 2.14E-13 3.38E-13 4.3%E-12 5.65E-13
Cancer Risk for consumption of above-ground vegetables 6.89E-13 6.78E-12 5.38E-12 6.20E-14 6.80E-14 2.23E-11 1.12E-11
Cancer Risk for consumption of below-ground vegetables 5.26E-11 2.61E-10 5.39E-10 1.93€E-12 4.76E-12 3.28E-11 3.50E-12
Cancer Risk for consumption of drinking water 1.28E-14 1.14E-13 1.17E-13 8.76E-16 1.31E-15 3.09E-14 2.43E-15
Cancer Risk for inhalation 3.71E-12 6.15E-12 414E-11 5.53E-12 2.95E-11 4.19E-12 5.86E-12
Totat Cancer Risk - All Potenttal Exposure Pathways 6.28E-11 4.01E-10 6.98E-10 8.61E-12 3.51E-11 6.74E-10 7.31E-10
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

BAA Benzo(a)anthracene

BAP Benzo(a)pyrene

BBF Benzo(b)tiuoranthene

BKF Benzo(k)fluoranthene

CHRYS Chrysene

DBAHA Dibenz(a,h)anthracene

INDENO Indeno(1,2,3-c,d)pyrene
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resident Location - Refined Evaluation
Norlite Corporation Light Aggregate Facility
Cohoes, NY

T R Ls‘?_i REm)
it L %5 i
sf6 PalhWay i i
Total Noncar¢inogenlc Hazard | - Chll sident
Total Hi = 2.25E-01
Hazard Index for consumption of beef 2.87E-08 1.21E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of mitk 2.64E-07 1.22E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of fish 1.28E-08 1.42E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of soil 9.40E-06 1.32E-06 2.61E-11 3.86E-12 3.13E-11 1.08E-15 9.59E-13
Hazard Index for consumption of above-ground vegetables 6.87E-08 6.96E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of below-ground vegstables 3.03E-04 1.03E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of drinking water 1.17E-07 3.02E-07 3.05E-07 4.17E-07 2.68E-07 3.16E-09 7.32E-09
Hazard Index for inhalation 6.87E-06 8.11E-05 1.98E-04 1.64E-04 1.24E-04 4.10E-06 1.37E-05
Total Hazard Index - All Potential Exposure Pathways 3.28E-04 1.88E-04 1.98E-04 1.64E-04 1.24E-04 4.10E-08 1.37E-05
Fractlon of 0.25 Benchmark 0.001 0.001 0.001 0.001 0.000 0.000 0.000
Total Cancer Risk - Child ent
Total Risk = 3.61E-07
Cancer Risk for consumption of beef 2.75E-13 5.30E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 2.53E-12 5.34E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk tor consumption of fish 1.23E-11 6.22E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soil 9.01E-11 5.77E-11 1.47E-16 0.00E+00 9.76E-17 6.19E-19 9.85E-17
Cancer Risk for consumption of above-ground vegetables 8.56E-11 3.05E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.89E-09 4.51E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk lor consumption of drinking water 1.13E-12 1.32E-11 1.73E-12 0.00E+00 8.37E-13 1.82E-12 7.52E-13
Cancer Risk for inhalation 1.50E-10 8.11E-09 7.68E-10 0.00E+CC 2.93E-1¢ C.C0E+C0 8.58E-10
Total Cancer Risk - All Potentlal Exposure Pathways 3.21E-09 1.28E-08 7.70E-10 0.00E+00 2.94E-10 1.82E-12 8.56E-10
Fraction of 1E-05 Benchmark 0.000 0.001 0.000 0.000 0.000 0.000 0.000
Notes:
BEHP Bis(2-ethylhexyl)phthalate
HCBZ Hexachlorobenzene
B8Z Benzene
BM Bromomethane
.CCl4 Carbon tetrachloride
DCDFM Dichlorodiffuoromethane
T13DCP Trans-1,3-Dichloropropene
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resident Location - Refined Evaluation
Norlite Corporation Light Aggregate Facility
Cohoss, NY

i
Total Noncarcinogenic Hazard index - Child Resident
Total Hl = 2.25E-01
Hazard Index for consumption of beef 0.00E+00 0.00E+00 8.22E-12 8.30E-11 1.16E-11 3.48E-11 0.00E+00
Hazard index for consumption of milk 0.00E+00 0.00E+00 8.54E-11 9.71E-10 1.36E-10 4.09E-10 0.00E+00
Hazard Index for consumption of fish 0.00E+00 0.00E+00 8.31E-08 1.50E-05 4.88E-07 2.05E-06 0.00E+00
Hazard Index for consumption of soil 3.95E-14 5.92E-14 1.89€E-09 2.76E-06 3.12E-07 1.13E-06 1.37E-13
Hazard Index for consumption of above-ground vegstables 0.00E+00 0.00E+00 2.20E-09 1.82E-04 1.74E-05 7.04E-05 0.00E+00
Hazard Index for consumption of below-ground vegetables 0.00E+00 0.00E+00 4.32E-07 1.37E-03 1.36E-04 5.39E-04 0.00E+00
Hazard index for consumption of drinking water 2.04E-09 1.93E-07 1.00E-07 3.51E-05 1.22E-06 5.03E-08 1.38E-07
Hazard Index for Inhalation 1.17E-06 8.19E-06 3.61E-03 1.80E-03 2.57E-05 1.03E-04 9.10E-08
Total Hazard Index - All Potentlal Exposure Pathways 1.17E-06 8.38E-06 3.61E-03 3.41E-03 1.81E-04 7.21E-04 9.24E-06
Fraction of 0.25 Benchmark 0.000 0.000 0.014 0.014 0.001 0.003 0.000
Total Cancer Risk - Child Resident
Total Risk = 3.61E-07
Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.41E-16 8.11E-16 0.00E+00
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.33E-15 9.53E-15 0.00E+00
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.27E-11 4.76E-11 0.00E+00
Cancer Risk for consumption of soll 0.00E+00 9.12E-18 0.00E+00 0.00E+00 1.46E-11 2.62E-11 2.44E-19
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.10E-10 1.64E-09 0.00E+00
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.34E-09 1.26E-08 0.00E+00
Cancer Risk for consumption of drinking water 0.00E+00 2.97E-11 0.00E+00 0.00E+00 5.68E-11 1.17E-10 2.46E-13
Cancer Risk for inhalation 0.00E+00 5.63E-10 0.00E+00 0.00E+00 2.73E-09 5.48E-09 1.15E-10
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 5.93E-10 0.00E+00 0.00E+00 9.98E-09 1.99E-08 1.15E-10
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.001 0.002 0.000
Notes:
TCFM Trichlorofluoromethane
VCL Vinyl Chloride
HCP Hexachlorocyclopentadiene
2-NA 2-Nitroaniline.
2,4-DNT 2,4-Dinitrotoluene
2,6-DNT 2,6-Dinltrotoluene
CLMTHN Chloromethane
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resident Location - Refined Evaluation
Norlite Corporation Light Aggregate Facllity
Cohoes, NY

tal Noncar rd Index - Child Reslden
Total HI = 2.25E-01

Hazard Index for consumption of beef
Hazard Index for consumption of milk
Hazard Index for consumption of fish
Hazard Index for consumption of soil
Hazard Index for consumptlon of above-ground vegetables
Hazard Index for consumption of below-ground vegetables
Hazard Index for consumption of drinking water
Hazard Index for inhalation

Total Hazard Index - All Potential Exposure Pathways

Fraction of 0.25 Benchmark

Total Cancer Risk - Child Resident

Total Risk = 3.61E-07
Cancer Risk for consumption of beef
Cancer Risk for consumption of milk
Cancer Risk for consumption of fish
Cancer Risk for consumption of soll
Cancer Risk for consumption of above-ground vegstables
Cancer Risk for consumption of below-ground vegstables
Cancer Risk for consumption of drinking water
Cancer Risk for inhalation

Total Cancer Risk - All Potentlal Exposure Pathways

Fractlon of 1E-05 Benchmark

(&

3.42E-09
4.00E-08
3.01E-07
2.46E-08
6.79E-08
1.44E-04
9.30E-08
6.88E-06

1.52E-04

0.001

4.21E-13
4.94E-12
3.71E-11
3.03E-12
8.37E-12
1.78E-08
1.16E-11
1.93E-09

1.98E-08

0.002

TERAELOAEREA | Hm;‘ki, ‘_

0.00E+00
0.00E+00
0.00E+00
7.85E-13
0.00E+00
0.00E+00
2.23E-08
8.58E-06

8.60E-06

0.000

0.00E+00
0.00E+00
0.00E+00
1.45E-16
0.00E+00
0.00E+00
4.13E-12
1.07E-09

1.08E-09

0.000

0.00E+00
0.00E+00
0.00E+00
1.76E-11
0.00E+00
0.00E+00
5.29E-09
1.31E-06

1.31E-06

0.000

0.00E+00
0.00E+00
0.00E+00
7.21E-15
0.00E+00
0.00E+00
2.17E-12
1.22E-09

1.23E-09

0.000

0.00E+00
0.00E+00
0.00E+00
1.40E-11
0.00E+00
0.00E+00
6.28E-08
2.73E-03

2.73E-03

0.011

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.48E-08

1.48E-09

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

3.28E-08

3.29E-08

0.003

4.03E-12
4.39E-11
4.52E-07
1.42E-09
2.06E-09
3.26E-07
1.49E-07
5.16E-05

5.25E-05

0.000

2.15E-18
2.34E-17
2.42E-13
7.57E-16
1.10E-15
1.74E-13
7.98E-14

6.28E-11

6.33E-11

0.000

Notes:

PCP

1,1-DCE
1,1,2,2-TCA

CLFM

1,3-BUT

HCBU

Pentachlorophenol
1,1-Dichloroethylene

1,1,2,2-Tetrachloroethane

Chloroform
1,3-Butadiens
Hexachlorobutadiens
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Table 7-1a

Noncarcinogenic Hazard Index - Child Resident
North Resldent Location - Refined Evaluation
Norlite Corporation Light Aggregate Facility
Cohoes, NY

tal Noncarcinogenlc Hazard Index - Chlld Resld
Total Hl = 2.25E-01

Hazard Index for consumption of beef

Hazard Index for consumption of milk

Hazard Index for consumption of lish

Hazard Index for consumption of soll

Hazard Index for consumption of above-ground vegetables
Hazard Index for consumption of below-ground vegstables
Hazard index for consumption of drinking water

Hazard Index for inhalation

Totat Hazard Index - All Potential Exposure Pathways

Fraction of 0.25 Benchmark

Total Cancer Risk - Chlid Resident

Total Risk = 3.61E-07
Cancer Risk for consumption of beef
Cancer Risk for consumption of milk
Cancer Risk for consumption of fish
Cancer Risk for consumption of soil
Cancer Risk for consumption of above-ground vegetables
Cancer Risk for consumption of below-ground vegetables
Cancer Risk for consumption of drinking water
Cancer Risk for inhaiation

Total Cancer Risk - All Potential Exposure Pathways

Fractlon of 1E-05 Benchmark

0.00E+00
0.00E+00
0.00E+00
0.005+00
0.00E+00
0.00E+00
0.00E+00

1.09E-05

1.09E-05

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

G.00E+00
0.00E+00

0.000

1.39E-06 8.27E-08
1.52E-05 1.28E-06
0.00E+00 1.78E-01
2.93E-04 1.56E-05
3.49E-04 2.76E-04
5.49E-05 8.82E-06
1.14E-05 5,85E-06
3.86E-04 0.00E+00

1.11E-03 1.78E-01

0.004 0.714

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

0.00E+00 0.G0E+G0
0.00E+00 0.00E+00

0.000 0.000

1.15E-05
6.29E-05
1.78E-01
3.96E-04
9.15E-04
2.66E-03
6.50E-05
4.29E-02

2.25E-01

0.901

3.57E-09
2.39E-08
9.69E-09
2.42E-08
2.73E-09
4.80E-08
3.46E-10

2.48E-07

3.61E-07

0.036

Notes:

Hg
HgCl
MeHg

Elemental Msrcury
Mercuric Chlorid
Methyl Mercury
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Table 7-1b

Noncarcinogenic Hazard Index and Cancer Risk - Child Resident
South Resident Location

Norlite Corporation Light Aggregate Facility

Cohoes, NY
m ‘Niﬁ” 7%’\ T '* e T .,.i“.’ T FRG "@W ?};“’ l‘ o2 E 7 %‘;ﬂv!
»&ﬁn& i gh Byl SR S E@%ﬁﬁ@%% ik
1 arcinogenic Hazard Index - Child Reslde
Total Hi = 1.80E-01
Hazard Index for consumption of beef 1.78E-07 1.35E-08 2.04E-11 9.29E-10 1.63E-09 4.09E-11 4.00E-09
Hazard Index for consumption of milk 2.02E-07 5.08E-08 1.79E-09 2.83E-11 3.30E-09 3.68E-10 4.14E-08
Hazard Index for consumption of fish 7.46E-07 2.27E-07 3.80E-08 2.07E-08 1.32E-06 1.49E-12 9.01E-10
Hazard Index for consumption of soll 1.06E-05 2.42E-06 2.24E-08 9.20E-07 3.55E-08 B8.69E-09 5.76E-08
Hazard Index for consumption of above-ground vegetables 6.23E-08 2.13E-06 2.07E-08 5.95E-08 7.68E-06 5.88E-10 4.61E-08
Hazard Index for consumption of below-ground vegetables 1.31E-06 1.06E-08 4.97E-09 8.32E-09 2.88E-08 2.03E-10 4.02€-08
Hazard Index tor consumption of drinking water 1.39E-08 2.05E-07 2.07E-09 1.07E-08 1.83E-07 3.85E-12 1.14E-08
Hazard Index for inhalation 4.52E-07 6.50E-08 3.29E-G7 1.33E-06 5.16E-07 1.50E-06 3.72E-07
Tolal Hazard index - All Potential Exposure Pathways 2.11E-05 6.18E-06 4.17E-07 2.35E-06 1.61E-05 1.61E-06 5.38E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Totai Cancer Risk - Child Resident
Total Risk = 5.18E-08
Cancer Risk for consumption of beef 2.75E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 3.12E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of lish 1.16E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 1.64E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of above-ground vegetables 9.59E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.01E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 2.14E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for Inhalation 1.59E-10 0.00E+00 0.00E+00 5.00E-12 1.45E-11 0.00E+00 2.53E-10
Total Cancer Risk - All Potentlal Exposure Pathways 4.77E-10 0.00E+00 0.00E+00 5.00E-12 1.45E-11 0.00E+00 2.53E-10
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:
As Arsgenlc
Sb Antimony
Ba Barium
Be Beryllium
Cd Cadmlum
Total Cr Total Chromium
Crv! Chromium VI
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Table 7-1b
Noncarcinogenic Hazard Index and Cancer Risk - Child Resident
South Resident Location

Norlite Corporation Light Aggregate Facility
Cohoes, NY

TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents

2 ,4,?_5:*.. T ?1{-’5“:"' T 7 34 Tn . ’i‘:ﬂ}jaii-‘ i)
R e
tal Noncarcin \c Hazard | - Chlld Res'
Total Hl = 1.80E-01
Hazard Index for consumption of beef 0.00E+00 3.35E-08 6.70E-10 1.18E-08 4.49E-06 8.51E-11 5.17E-06
Hazard Index for consumption of mitk 0.00E+00 2.07E-07 6.62E-08 3.02€-08 8.32E-06 1.16E-09 3.31E-05
Hazard Index for consumption of fish 0.00E+00 1.89E-07 1.54E-08 3.22E-07 4.93E-08 7.98E-07 1.99E-05
Hazard index for consumption of soll 0.00E+00 1.43E-06 6.34E-09 1.37E-07 3.15E-05 2.20E-07 2.32E-05
Hazard Index for consumption of above-ground vegetables 0.00E+00 5.20E-07 1.91E-08 5.86E-07 6.45E-06 3.16E-07 2.67E-08
Hazard Index for consumption of below-ground vegetables 0.00E+00 1.63E-07 2.17E-09 2.13E-07 1.63E-07 1.31E-07 2.85E-06
Hazard Index for consumption of drinking water 0.00E+00 8.48E-08 4.66E-09 6.12E-08 1.71E-06 1.36E-08 1.18E-07
Hazard Index for inhalation 0.00E+00 9.56E-05 1.49E-09 1.95E-08 5.51E-07 4.39E-09 1.54E-07
Total Hazard Index - All Potentlal Exposure Pathways 0.00E+00 9.82E-05 1.16E-07 4.37E-06 5.33E-05 1.48E-06 8.44E-05
Fractlon of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Chlld Reslident
Total Risk = 5.18E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.46E-09
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.28E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.39E-09
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.00E-09
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.71E-11
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.86E-09
Cancer Risk for consumption of drinking water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.81E-11
Cancer Risk for inhatation 0.00E+00 3.58E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.07E-10
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 3.68E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.35E-08
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.004
Notes:

Pb Lead

Ni Nickel

Se Selenium

Ag Silver

Tl Thallium

Zn Zinc

Norlite02C NY.xls




)

Table 7-1b

Noncarcinogenic Hazard Index and Cancer Risk - Child Resident

South Resldent Location
Norlite Corporation Light Aggregate Facllity
Cohoes, NY

INDENO Indeno(1,2,3-c,d)pyrene

s .A.Ei ‘- <
|Total r¢inogenlic Hazard - Child Reslde
Total HI = 1.80E-01
Hazard Index for consumption of beef 3.76E-11 4.94E-10 2.41E-08 6.52E-10 8.51E-10 6.33E-09 7.43E-08
Hazard Index for consumplion of miik 3.66E-10 5.58E-09 2.40E-08 7.44E-09 8.78E-09 7.43E-08 8.72E-07
Hazard Index for consumption of fish 4.05E-09 6.93E-09 8.89E-08 3.70E-09 6.13E-08 7.55E-10 7.88E-10
Hazard Index for consumption of soll 3.95E-10 1.53E-09 7.17€E-09 1.35E-09 6.18E-09 1.03E-09 1.44E-09
Hazard Index for consumption of above-ground vegetables 1.08E-10 1.58E-10 7.85E-10 1.36E-10 1.07E-09 8.81E-11 1.33E-10
Hazard Index for consumption of below-ground vegetables 8.72E-09 1.07E-08 9.42E-08 1.22E-08 8.81E-08 7.66E-09 8.92E-09
Hazard Index tor consumption of drinking water 1.71E-11 1.55E-11 1.67E-10 1.19E-11 1.77E-10 4.16E-12 3.27E-12
Hazard Index for inhalation 2.26E-12 3.76E-12 2.53E-11 3.38E-12 1.80E-11 2.56E-12 3.6BE-12
Total Hazard index - All Potentlal Exposure Pathways 1.37E-08 2.44E-08 1.98€-07 2.55E-08 1.66E-07 9.02E-08 9.67E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Child Ide
Total Risk = 5.18E-08

Cancer Risk for consumption of beef 2.81E-14 3.69E-12 1.80E-12 4.88E-14 6.34E-15 4.75E-11 5.57E-11
Cancer Risk for consumption of milk 2.74E-13 4.18E-11 1.80E-11 5.67E-13 8.56E-14 5.57E-10 6.54E-10
Cancer Risk for consumption of fish 3.02E-12 4.32E-11 5.10E-11 2.69E-13 4.51E-13 5.49E-12 5.72E-13
Cancer Risk for consumption of soil 2.94E-13 1.11E-11 5.28E-12 9.75E-14 4.52E-14 7.3BE-12 1.04E-12
Cancer Risk for consumption of above-ground vegetables 7.94E-14 1.15E-12 5.71E-13 9.94E-15 7.76E-15 6.48E-13 9.83E-14
Cancer Risk for consumption of below-ground vegetables 6.38E-12 7.71E-11 6.84E-11 8.79E-13 6.37E-13 5.51E-11 6.41E-12
Cancer Risk for consumption of drinking water 1.28E-14 1.14E-13 1.17E-13 8.76E-16 1.31E-15 3.09E-14 2.43E-15
Cancer Risk for inhalation 1.11E-14 1.85E-14 1.24E-13 1.66E-14 8.83E-14 1.26E-14 1.76E-14
Total Cancer Risk - All Potentlal Exposure Pathways 1.01E-11 1.78E-10 1.45E-10 1.88E-12 1.30E-12 6.73E-10 7.18E-10
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

BAA Benzo(a)anthracene

BAP Benzo(a)pyrene

BBF Benzo(b)fluoranthene

BKF Benzo(k)fluoranthene

CHRYS Chrysene

DBAHA Dibenz(a,h)anthracene
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Table 7-1b

Noncarcinogenic Hazard Index and Cancer Risk - Child Resident
South Resident Location

Norlite Corporation Light Aggregate Facility

Cohoses, NY
3 .A b T ,. 13{ e :'(
t [ hlj g.wfm!"“ L6 ;.ig}.!‘i l;?
otal Noncarglnogent x - Chlid
) Total HI = 1.80E-01
Hazard Index for consumption of beef 2.87E-08 1.21E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of milk 2.84E-07 1.22E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of fish 1.28E-06 1.42E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of soil 1.09E-06 1.47€-07 2.90E-12 4.30E-13 3.49E-12 1.20E-16
Hazard Index for consumption of above-ground vegetables 8.06E-07 7.31E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of below-ground vegetables 3.52E-05 1,14E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of drinking water 1.18E-07 3.02E-07 3.05€-07 4.17E-07 2.68E-07 3.16E-09
Hazard Index for Inhalation 2.06E-08 2.43E-07 5.93E-07 4.91E-07 3.72E-07 1.23E-08
Total Hazard Index - All Potential Exposure Pathways 3.89E-05 1.38E-05 8.99E-07 9.08E-07 6.40E-07 1.54E-08
Fractlon of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Child Resident
Total Risk = 5.18E-08

Cancer Risk for consumption of beef 2.75E-13 5.30E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 2.53E-12 5.34E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 1.23E-11 6.22E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soil 1.058E-11 6.43E-12 1.64E-17 0.00E+00 1.09E-17 6.89E-20
Cancer Risk for consumption of above-ground vegetables 7.69E-12 3.20E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 3.36E-10 5.02E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumplion of drinking water 1.13E-12 1.32E-11 1.73E-12 0.00E+00 8.37E-13 1.82E-12
Cancer Risk for Inhalation 4,50E-13 2.43E-11 2.30E-12 0.00E+00 8.79E-13 0.00E+00
Total Cancer Risk - All Potential Exposure Pathways 3.71E-10 6.17E-10 4.03E-12 0.00E+00 1.72E-12 1.82E-12
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

BEHP Bis(2-ethylhexyl)phthalate

HCBZ Hexachlorobenzene

BZ Benzene

BM Bromomesthane

CCl4 Carbon tetrachloride

DCDFM Dichlorodifluoromethane

Norlite02C NY.xls



C C

Table 7-1b

Noncarclnogenic Hazard Index and Cancer Risk - Child Resident
South Resldent Location

Norlite Comoration Light Aggregate Facllily

Cohoss, NY

Total Noncarcinogen - Child Reslide
Total Hl = 1.80E-01

Hazard Index for consumption of beef 0.00E+00 0.00E+00 0.00E+00 8.22E-12 8.30E-11 1.16E-11 3.48E-11 0.00E+00
Hazard Index for consumption of miik 0.00E+00 0.00E+00 0.00E+00 8.54E-11 9.71E-10 1.36E-10 4,09E-10 0.00E+00
Hazard Index for consumption of fish 0.00E+00 0.00E+00 0.00E+00 8.31E-08 1.60E-05 4.88E-07 2.05E-06 0.00E+00
Hazard Index for consumption of soil 1.07E-13 4.39E-15 6.59E-16 2.10E-10 3.07E-07 3.50E-08 1.25E-07 1.52E-14
Hazard Index for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 2.31E-10 1.97E-05 1.87E-08 7.68E-08 0.00E+00
Hazard Index for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 4.81E-08 1.52E-04 1.62E-05 6.00E-05 0.00E+00
Hazard Index for consumption of drinking water 7.32E-09 2.04E-09 1.93E-07 1.00E-07 3.51E-05 1.22E-06 5.03E-06 1.38E-07
Hazard Index for inhalation 4.10E-08 3.51E-09 2.45E-08 1.08E-05 5.41E-06 7.71E-08 3.08E-07 2.73E-08
Total Hazard index - All Potentlal Exposure Pathways 4.84E-08 5.55E-09 2.17E-07 1.10E-05 2.28E-04 1.89E-05 7.52E-05 1.65E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000

Total Cancer Risk - Child Reslident
Total Risk = 5.18E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.41E-16 8.11E-16 0.00E+00
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.33E-15 9.53E-16 0.00E+00
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.27E-11 4.76E-11 0.00E+00
Cancer Risk for consumption of soll 1.10E-17 0.00E+00 1.01E-18 0.00E+00 0.00E+00 1.63E-12 2.92E-12 2.71E-20
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.69E-11 1.79E-10 0.00E+00
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.10E-10 1.40E-09 0.00E+00
Cancer Risk for consumption of drinking water 7.52E-13 0.00E+00 2.97E-11 0.00E+00 0.00E+00 5.68E-11 1.17E-10 2.46E-13
Cancer Risk for inhalation 2.56E-12 0.00E+00 1.69E-12 0.00E+00 0.00E+00 8.19E-12 1.84E-11 3.45E-13
Total Cancer Risk - All Potential Exposure Pathways 3.32E-12 0.00E+00 3.14E-11 0.00E+00 0.00E+00 8.86E-10 1.76E-08 5.81E-13
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

T13DCP Trans-1,3-Dichloropropene

TCFM Trichlorofluoromethane

VCL Vinyl Chloride

HCP Hexachlorocyclopentadiene

2-NA 2-Nitroaniline

2,4-DNT 2,4-Dinitrotoluene
2,6-DNT 2,8-Dinitrotoluene

CLMTHN Chloromethane
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Table 7-1b

Noncarcinogenic Hazard Index and Cancer Risk - Child Resident
South Reslident Locatlon

Norlite Corporation Light Aggregate Facility

Cohoes, NY

'-ﬁrj T T
Selprith sl R T ARy
i

Yotal Noncar¢inogenic Haza x_- Chlil Ident
Total Ht = 1.80E-01
Hazard Index for consumption of besf 3.42E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.03E-12
Hazard Index for consumption of mitk 4.,00E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.39E-11
Hazard index for consumption of fish 3.01E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.62E-07
Hazard Index for consumption of solt 2.74E-09 8.74E-14 1.95E-12 1.58E-12 0.00E+00 1.68E-10
Hazard Index for consumption of above-ground vegstables 2.52E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.19E-10
Hazard Index for consumption of below-ground vegetables 1.61E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.63E-08
Hazard Index for consumption of drinking water 9.30E-08 2.23E-08 5.28E-09 6.28E-08 0.00E+00 1.49E-07
Hazard Index for inhalation 2.06E-08 2.57E-08 3.92E-09 8.18E-08 0.00E+00 1.64€-07
Total Hazard Index - All Potentlal Exposure Pathways 1.65E-05 4 .80E-08 9.20E-09 8.24E-06 0.00E+00 7.93E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Chll ent
Total Risk = 5.18E-08

Cancer Risk for consumption of besf 4.21E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.16E-18
Cancer Risk for consumption of milk 4.94E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.34E-17
Cancer Risk for consumption of fish 3.71E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.42E-13
Cancer Risk for consumption of soil 3.37E-13 1.62E-17 8.03E-16 0.00E+00 0.00E+00 8.43E-17
Cancer Risk for consumption of abova-ground vegetables 3.11E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.17E-16
Cancer Risk for consumption of below-ground vegetables 1.98E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-14
Cancer Risk lor congsumption of drinking water 1.15E-11 4.13€-12 217E-12 0.00E+00 0.00E+00 7.98E-14
Cancer Risk for inhalation 5.79E-12 3.21E-12 3.67E-12 4.44E-12 9.86E-11 1.BBE-13
Total Cancer Risk - All Potential Exposure Pathways 2.04E-09 7.34E-12 5.84E-12 4.44E-12 9.86E-11 5.29E-13
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

PCP Pentachlorophenol

1,1-DCE 1,1-Dichloroethylene

1,1,2,2-TCA 1,1,2,2-Tetrachlorosthane

CLFM Chloroform

1,3-BUT 1,3-Butadiene
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Table 7-1b

Noncarcinogenic Hazard Index and Cancer Risk - Child Resident
South Resident Location

Norlite Corporation Light Aggregate Facifity

Cohoses, NY

Total Hl = 1,80E-01

Hazard Index for consumption of beef 0.00E+00 1.39E-06 8.27E-08 1.15E-05
Hazard Index for consumption of mitk 0.00E+00 1.62E-05 1.28E-06 6.29E-05
Hazard Index for consumption of fish 0.00E+00 0.00E+00 1.78E-01 1.78E-01
Hazard Index for consumption of soll 0.00E+00 8.46E-04 3.44E-05 7.56E-04
Hazard Index for consumption of above-ground vegetables 0.00E+00 6.38E-05 9.76E-08 1.28E-04
Hazard Index for consumption of below-ground vegetables 0.00E+00 1.21E-04 1.94E-05 4.39E-04
Hazard Index for consumption of drinking water 0.00E+00 1.14E-05 5.85E-08 6.46E-05
Hazard Index for Inhalation 3.27E-08 1.16E-06 0.00E+00 1.29E-04
Total Hazard Index - All Potentlal Exposure Pathways 3.27€-08 8.60E-04 1.78E-01 1.80E-01
Fraction of 0.25 Benchmark 0.000 0.003 0.713 0.719

Total Cancer Risk - Child Resident
Total Risk = 5.18E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 3.57E-09
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 2.39E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 9.69E-09
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 6.21E-08
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 3.92E-10
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 7.02E-09
Cancer Risk for congsumption of drinking water 0.00E+00 0.00E+00 0.00E+00 3.41E-10
Cancer Risk for Inhalation 0.00E+00 0.00E+00 0.00E+00 7.47€E-10
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 0.00E+00 0.00E+00 5.18E-08
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.005
Notes:

Hg Mercury

HgCl Mercuric Chloride

MeHg Methyl Mercury
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Table 7-2a

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
Norih Resident Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY
Potentlal Exposure.Pathway
Tota! Noncarcinogenic Hazard ndex - Adult Resident
Total HI = 2.88E-01
Hazard Index for consumption of besf 8.57E-08 6.50E-09 9.82E-12 4.47E-10 7.86E-10 1.97€-11 1.92E-09
Hazard Index for congsumption of milk 2.58E-08 6.48E-09 2.29E-10 3.61E-12 4.22E-10 4,70E-11 5.29E-09
Hazard Index for consumption of fish 1.01E-06 3.08E-07 4.89E-08 2.82E-08 1.80E-06 2.02E-12 1.22E-09
Hazard Index for consumption of soll 68.55E-08 1.49E-08 1.38E-10 5.66E-09 2.18E-08 5.35E-11 3.54E-10
Hazard Index for consumption of above-ground vegetables 3.32E-06 9.79E-07 9.54E-09 3.08E-08 3.20E-08 2.88E-10 2.53E-08
Hazard Index for consumptlon of below-ground vegetables 4.77€-07 3.87E-07 1.81E-09 3.04E-09 1.05E-06 7.40E-11 1.47E-09
Hazard Index for consumption of drinking water 6.5BE-07 7.74E-08 7.82E-10 4.04E-09 6.90E-08 1.45E-12 4.30E-09
Hazard Index for inhatation 1.50E-04 2.16E-05 1.10E-04 4.44E-04 1.72E-04 5.00E-04 1.24E-04
Total Hazard Index - All Potential Exposure Pathways 1.56E-04 2.34E-05 1.10E-04 4.44E-04 1.78E-04 5.00E-04 1.24E-04
Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.002 0.001 0.002 0.000
Total Cancer Risk - Adult Resident
Total Risk = 2.08E-08
Cancer Risk for consumption of beef 1.58€-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of mitk 4.77E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Rlsk for consumption of fish 1.75E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 1.12E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of above-ground vegetables 5.93E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegstables 6.89E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 1.19E-10 0.00E+00 § 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for Inhalation 2.78E-07 0.00E+00 0.00E+00 8.75E-09 2.53E-08 0.00E+00 4.43E-07
Total Cancer Risk - All Potentlal Exposure Pathways 2.79€E-07 0.00E+00 0.00E+00 8.75E-09 2.53E-08 0.00E+00 4.43E-07
Fraction of 1E-05 Benchmark 0.028 0.000 0.000 0.001 0.003 0.000 0.044
Notes:
As Arsenic
Sb Antimony
Ba Barium
Be Beryllium
Cd Cadmium
Total Cr Total Chromium
Crvi Chromium Vi
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Table 7-2a

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
North Resldent Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncarclnogenic Hazard Index - Aduilt Resident

Total HI = 2.88E-01

Hazard Index for consumption of beef 0.00E+00 1.61E-08 3.22E-10 5.69E-09 2.16E-06 4.09E-11 2.48E-06
Hazard Index for consumption of milk 0.00E+00 2.65E-08 8.45E-09 3.85E-07 1.06E-06 1.47E-10 4.21E-06
Hazard Index for consumption of fish 0.00E+00 2.56€E-07 2.09E-08 4.37E-07 6.69E-08 1.08E-06 2.70E-05
Hazard Index for consumption of soll 0.00E+00 8.82E-09 3.90E-11 8.42E-10 1.94E.07 1.36E-09 7.95E-07
Hazard Index for consumption of above-ground vegetables 0.00E+00 2.59E-07 1.04E-08 2.72E-07 3.59E-06 1.35E-07 1.42E-07
Hazard Index for consumption of below-ground vegstables 0.00E+00 5.57E-08 7.93E-10 7.77E-08 5.96E-08 4.78E-08 5.12E-06
Hazard Index for consumption of drinking water 0.00E+00 3.20E-08 1.76E-09 2.31E-08 6.46E-07 5.14E-09 4.45E-08
Hazard Index for Inhatation 0.00E+00 3.18E-02 4.95E-07 6.49E-08 1.83E-04 1.46E-08 2.23E-05
Total Hazard Index - All Potentlal Exposure Pathways 0.00E+00 3.18E-02 5.37E-07 7.69E-08 1.91E-04 2.74E-06 6.20E-05
Fraction of 0.25 Benchmark 0.000 0.127 0.000 0.000 0.001 0.000 0.000

Total Cancer Risk - Adult Resldent
Total Risk = 2.08E-08

Cancer Risk for consumption of baef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.99E-08
Cancer Risk for consumption of mitk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.45E-08
Cancer Risk for consumption of fish 0.00E+00 | O0.00E+00 | O0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 1.53E-07
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.40E-09
Cancer Rlsk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.67E-09
Cancer Risk for consumption of below-ground vegsetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.60E-08
Cancer Risk for consumption of drinking water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.14E-10
Cancer Risk for Inhalatlon 0.00E+00 6.27E-08 | O0.00E+00| 0.00E+00| O0.00E+00 | 0.00E+00 1.86E-07
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 6.27E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.36E-07
Fractlon of 1E-05 Benchmark 0.000 0.006 0.000 0.000 0.000 0.000 0.044
Notes:

Pb Lead

Ni - Nickel

Se Selenium

Ag Silver

Tl Thalllum

Zn Zinc

TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents
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Table 7-2a

Noncarcinogenic Hazard Index and Cancer Risk - Aduit Resident
North Resldent Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncarci ar X - |
Total HI = 2.88E-01

Hazard Index for consumptlon of beef 1.81E-11 2.3BE-10 1.16E-09 3.14E-10 4.09E-10 3.04E-09 3.57E-08
Hazard Index for consumption of milk 4.67E-11 7.13E-10 3.07E-09 9.49E-10 1.12E-09 9.49E-09 1.11E-07
Hazard Index for consumptlon of fish 5.49E-09 8.05E-09 9.36E-08 5.02E-09 8.33E-08 1.03E-09 1.07E-09
Hazard Index for consumption of soll 5.01E-11 7.99E-11 8.68E-10 4 56E-11 7.09E-10 9.38E-12 1.21E-11

Hazard Index for congsumption of above-ground vegetables 9.45E-10 9.25E-10 7.39E-09 8.39E-10 9.39€E-09 3.00E-09 1.50E-08
Hazard Index for consumption of below-ground vegetables 6.56E-08 3.31E-08 6.77€-07 2.44E-08 6.00E-07 4.15E-09 4.43E-09
Hazard (ndex for consumption of drinking water 6.45E-12 5.86E-12 5.94E-11 447E-12 6.69E-11 1.67E-12 1.23E-12
Hazard Index for Inhalation 7.55E-10 1.25E-09 8.42E-09 1.12E-09 5.99E-09 8.52E-10 1.19E-09
Total Hazard Index - All Potentlal Exposure Pathways 7.29E-08 4.44E-08 7.91E-07 3.27E-08 7.01E-07 2,16E-08 1.69E-07

Fraction of 0,25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Adult Resld
Total Rigk = 2.08E-08

Cancer Rigk for consumption of beef 1.45E-13 2.01E-11 9.20E-12 2.73E-13 3.26E-14 2,73E-10 3.21E-10
Cancer Risk for consumptton of milk 3.89E-13 6.20E-11 2.57E-11 8.40E-13 9.34E-14 8.53E-10 1.00E-09
Cancer Risk for consumption of fish 3.73E-11 4.07E-10 5.56E-10 2.53E-12 4.66E-12 5.23E-11 5.47E-12
Cancer Risk for consumption of soll 3.26E-13 3.72E-12 4.86E-12 2.10E-14 3.71E-14 4.23E-13 5.44E-14
Cancer Risk for consumption of above-ground vegetables 5.26E-12 6.55E-11 4.32E-11 6.64E-13 5.25E-13 2.68E-10 1.35E-10
Cancer Risk for consumption of below-ground vegetables 3.45E-10 1.51E-09 3.30E-08 1.11E-11 2.85E-11 1.87E-10 2.00E-11
Cancer Risk for consumption of drinking water 5.05€-14 4.02E-13 4.25E-13 3.22E-15 451E-15 1.27E-13 1.00E-14
Cancer Risk for inhalation 1.95E-11 3.24E-11 2.18E-10 2.91E-11 1.55E-10 2.20E-11 3.08E-11
Total Cancer Risk - All Potentlal Exposure Pathways 4.08E-10 2.10E-09 4.18E-09 4.45E-11 1.89E-10 1.66E-09 1.51E-09
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000] 0.000
Notes:

BAA Benzo(a)anthracene

BAP Benzo{a)pyrene

BBF Benzo(b)fluoranthene

BKF Benzo(k)fluoranthene

CHRYS Chrysene

DBAHA Dibenz{a,h)anthracene

INDENO Indeno(1,2,3-c,d)pyrene
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Table 7-2a

Noncarcinogenic Hazard Index and Cancer Risk - Aduit Resident
North Residsnt Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

| rd index - Adu
Total Hl = 2,88E-01

al Noncarein

Hazard Index for consumption of beef 1.36E-08 5.81E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of milk 3.37E-08 1.66€E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of fish 1.74E-08 1.93E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumptlion of soll 1.44E-07 2.02E-08 4.01E-13 5.93E-14 4.81E-13 {.65E-17 1.47E-14
Hazard Index for consumption of above-ground vegetables 8.91E-06 7.00E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of below-ground vegetables 2.76E-04 9.37E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of drinking water 4.43E-08 1.14E-07 1.15E-07 1.57E-07 1.01E-07 1.19E-09 2.76E-09
Hazard Index for Inhalation 8.87E-08 8.11E-05 1.98E-04 1.64E-04 1.24E-04 4.10E-06 1.37E-05
Total Hazard Index - All Potentlal Exposure Pathways 2.92E-04 1.78E-04 1.98E-04 1.64E.04 1.24E-04 4.10E-06 1.37E-05
Fraction of 0.25 Benchmark 0.001 0.001 0.001 0.001 0.000 0.000 0.000]

Total Cancer Risk - Adult Resident
Total Risk = 2.08E-08

Cancer Risk for consumption of beet 1.50E-12 3.06E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 3.70E-12 8.18E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 1.83E-10 1.01E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 1.51E-11 1.0BE-11 2.72E-17 0.00E+00 1.80E-17 1.14E-19 1.82E-17
Cancer Risk for consumptlon of above-ground vegetables 6.00E-10 3.68E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.38E-08 4.93E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumptlon of drinking water 4.96E-12 5.98E-11 781E-12 0.00E+00 3.79E-12 8.23E-12 3.40E-12
Cancer Risk for inhalation » 7.91E-10 4.27E-08 4.04E-09 0.00E+00 1.54E-09 0.00E+00 4.50E-09
Total Cancer Risk - All Potentlal Exposure Pathways 2.54E-08 9.34E-08 4.05E-09 0.00E+00 1.55E-09 8.23E-12 4.51E-09
Fraction of 1E-05 Benchmark 0.003 0.009 0.000 0.000 0.000 0.000 0.000
Notes:

BEHP Bis(2-ethylhexyl)phthalate

HCBZ Hexachlorobenzene

BZ Benzene

BM Bromomethane

CCi4 Carbon tetrachloride

DCDFM Dichlorodifluoromsthane
T13DCP Trans-1,3-Dichloropropene

Norlite02B NY.xls



Table 7-2a

Noncarclnogenic Hazard index and Cancer Risk - Aduit Resldent
North Resldent Locatlon

Norlite Corporation Light Aggregate Facliity

Cohoes, NY

ncarcinogenic Hazard Index - Adult Resident
Total HI = 2.88E-01

Hazard Index for consumption of beef 0.00E+00 0.00E+00 3.95E-12 3.98E-11 5.59E-12 1.67E-11 0.00E+00
Hazard Index for consumption of mitk 0.00E+00 | 0.00E+00 1.09E-11 1.24E-10 1.74E-11 5.22E-11 0.00E+00
Hazard Index for consumption of fish 0.00E+00 0.00E+00 1.13E-07 2.03E-05 6.63E-07 2.78E-06 0.00E+00
Hazard Index for consumption of soll 6.08E-16 9.09E-16 2.90E-11 4.24E-08 4.80E-09 1.73E-08 2.10E-15
Hazard Index for consumption of above-ground vegetables 0.00E+00 0.00E+00 2.21E-09 1.83E-04 1.75E-05 7.0BE-05 0.00E+00
Hazard Index for consumption of below-ground vegetables 0.00E+00 0.00E+00 3.94E-07 1.24E-03 1.24E-04 4.91E-04 0.00E+00
Hazard Index for consumption of drinking water 7.70E-10 7.27E-08 3.78E-08 1.33E-05 4.60E-07 1.90E-08 5.20E-08
Hazard Index for inhalation 1.17E-06 8.19E-06 3.61E-03 1.80E-03 2.57E-05 1.03E-04 9.10E-06
Total Hazard index - All Potential Exposure Pathways 1.17E-06 8.26E-08 3.61E-03 3.27E-03 1.68E-04 6.70E-04 9.15E-06
Fraction of 0.25 Benchmark 0.000 0.000 0.014 0.013 0.001 0.003 0.000

Total Cancer Rigk - Adult Resldent
Total Risk = 2,08E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.12E-15 4.68E-185 0.00E+00
Cancer Risk for consumption of mik 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 9.70E-15 1.46E-14 0.00E+00
Cancer Rigk for consumption of flsh 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.70E-10 7.76E-10 0.00E+00
Cancer Risk for consumption of soll 0.00E+00 1.68E-18 0.00E+00 | 0.00E+00 2.68E-12 4.83E-12 4.49E-20
Cancer Risk for consumptlon of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.78E-09 1.98E-08 0.00E+00
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.93E-08 1.37E-07 0.00E+00
Cancer Risk for consumption of drinking water 0.00E+00 1.34E-10 0.00E+00 0.00E+00 2.57E-10 5.30E-10 1.11E-12
Cancer Risk for Inhalation 0.00E+00 2.96€E-09 0.00E+00 0.00E+00 1.44E-08 2.88E-08 6.06E-10
Total Cancer Risk - Al Potentlal Exposure Pathways 0.00E+00 3.10E-09 0.00E+00 0.00E+00 9.41E-08 1.87€-07 6.07E-10
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.009 0.019 0.000
Notes:

TCFM Trichiorofluoromethane

VCL Vinyl Chlorlde

HCP Hexachlorocyclopentadiene

2-NA 2-Nitroantline

2,4-DNT 2,4-Dinltrotolusne
2,6-DNT 2,6-Dinltrotoluens
* CLMTHN Chloromethane
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Table 7-2a

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resldent
North Resident Location

Norlite Corporation Light Aggregate Facllity

Cohoses, NY

Total Noncarcinogenic Hazard Index - Adult ent
Total Hi = 2.88E-01

Hazard Index for consumptlon of beef 1.64E-09 0.00E+00 | O0.00E+00 | 0.00E+00| 0.00E+00 1.94E-12 0.00E+00 6.69E-07 3.98E-08 5.52E-08
Hazard Index for consumption of milk 5.11E-09 | 0.00E+00| 0.00E+00| O0.00E+00| 0.00E+00 5.80E-12 | 0.00E+00 1.95E-08 1.84E-07 8.03E-08
Hazard Index for consumption of fish 4.09E-07 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 6.14E-07 0.00E+00 | 0.00E+00 2.42E-01 2.42E-01
Hazard index for consumption of soll 3.78E-10 1.21E-14 2.70E-13 2.15E-13 0.00E+00 2.18E-11 0.00E+00 4.51E-08 2.40E-07 6.09E-06
Hazard Index for consumptlon of above-ground vegetables 6.83E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.07E-09 0.00E+00 3.51E-04 2.77E-04 9.20E-04
Hazard Index for consumption of below-ground vegetables 1.31E-04 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 2.97€-07 0.00E+00 5.00E-05 8.03E-06 2.43E-03
Hazard Index for consumptlon of drinking water 3.51E-08 8.42E-09 1.99E-09 2.37E-08 0.00E+00 5.63E-08 0.00E+00 4.30E-06 2.21E-06 2.45E-05
Hazard Index for inhalation 6.88E-06 8.58E-06 1.31E-06 2,73E-03 0.00E+00 5.15E-05 1.09E-05 3.86E-04 0.00E+00 4.29E-02
Tota! Hazard Index - All Potential Exposure Pathways 1.39E-04 8.58E-06 1.31E-06 2.73E-03 | 0.00E+00 5.25E-05 1.09E-05 7.99E-04 2.42E-01 2.88E-01
Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.011 0.000 0.000 0.000 0.003 0.968 1.152
Total Cancer Risk - Adult Resldent
Total Risk = 2.08E-08

Cancer Risk for consumption of beef 2.43E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.24E-17 0.00E+00 0.00E+00 0.00E+00 2.05E-08
Cancer Risk for consumption of miik 7.56E-12 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 3.59E-17 0.00E+00 0.00E+00 0.00E+00 3.65E-08
Cancer Risk for consumption of fish 6.05E-10 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 3.94E-12 0.00E+00 | 0.00E+00 0.00E+00 1.57E-07
Cancer Risk for consumption of soll 5.59E-13 2.88E-17 1.33E-15 0.00E+00 0.00E+00 1.40E-16 0.00E+00 0.00E+00 0.00E+00 4.46E-09
Cancer Risk for consumption of above-ground vegetables 1.01E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.32E-14 0.00E+00 0.00E+00 0.00E+00 3.34E-08
Cancer Risk for consumption of below-ground vegetables 1.94E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-12 0.00E+00 0.00E+00 0.00E+00 5.16E-07
Cancer Risk for consumption of drinking water 5.19E-11 1.87E-11 9.83E-12 0.00E+00 0.00E+00 3.61E-13 0.00E+00 0.00E+00 0.00E+00 1.53E-09
Cancer Rlisk for Inhalation 1.02E-08 5.64E-09 6.44E-09 7.79€E-09 1.73E-07 3.30E-10 0.00E+00 0.00E+00 0.00E+00 1.31E-06
Total Cancer Risk - All Potential Exposure Pathways 2.05E-07 5.866E-09 6.45E-09 7.79E-09 1.73E-07 3.37E-10 0.00E+00 0.00E+00 0.00E+00 2.08E-08
Fractlon of 1E-05 Benchmark 0.021 0.001 0.001 0.001 0.017 0.000 0.000 0.000 0.000 0.208
Notes:

PCP Pentachlorophenol

1,1-DCE 1,1-Dichloroethylene

1,1,2,2-TCA 1,1,2,2-Tetrachlorosthans

CLFM Chloroform

1,3-BUT 1,3-Butadiene

Hg Elemental Mercury

HgCl Mercuric Chlorid

MeHg Methyl Mercury
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Table 7-2b

Noncarcinogenlc Hazard Index and Cancer Risk - Adult Resident
South Resident Location

Norlite Corporation Light Aggregate Facility

Cohoes, NY

g

Total Noncarcinogenic Hazard Index - Adult Resident
Total HI = 2.43E-01
Hazard Index for consumption of beef 8.57E-08 6.50E-09 9.82E-12 4.47E-10 7.86E-10 1.97E-11 1.92E-08
Hazard Index for consumption of milk 2.58E-08 6.48E-09 2.29E-10 3.61E-12 4.22E-10 4.70E-11 5.29E-09
Hazard Index for consumption of fish 1.01E-06 3.08E-07 4.89E-08 2.82E-08 1.80E-06 2.02E-12 1.22E-09
Hazard Index for consumption of soit 1.64E-07 3.72E-08 3.43E-10 1.41E-08 5.45E€-08 1.33E-10 8.85E-10
Hazard Index for consumption of above-ground vegetables 6.26E-06 2.15E-08 2.08E-08 5.98E-08 7.73E-06 5.91E-10 4.64E-08
Hazard index for consumption of below-ground vegetables 1.19E-06 9.86E-07 4.53E-09 7.58E-09 2.63E-06 1.85E-10 3.67E-09
Hazard Index for consumption of drinking water 5.24E-07 7.74E-08 7.82E-10 4.04E-09 6.90E-08 1.45E-12 4,30E-09
Hazard Index for inhalation 4.52E-07 6.50E-08 3.29E-07 1.33E-06 5.16E-07 1.50E-08 3.72E-07
Total Hazard Index - All Potentlal Exposure Pathways 9.71E-06 3.61E-06 4.05E-07 1.45E-06 1.28E-05 1.50E-06 4.36E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Adult Resldent
Total Risk = 3.02E-07

Cancer Risk for consumption of beef 1.58E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 4.77€-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumptlon of fish 1.75E-10 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 2.78E-11 0.00E+00 [ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of above-ground vegetables 1.11E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 1.72E-10 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Cancer Risk for consumption of drinking water 9.45E-11 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Cancer Risk for inhaiation 8.35E-10 0.00E+00 0.00E+00 2.63C-11 7.81E-11 0.00E+00 1.33E.09
Total Cancer Risk - All Potential Exposure Pathways 2.43E-09 0.00E+00 [ 0.00E+00 2.63E-1t 7.61E-11 0.00E+00 1.33E-09
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

As Arsenic

Sb Antimony

Ba Barium

Be Beryliium

Cd Cadmium

Total Cr Total Chromium

CrVi Chromlum VI
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Table 7-2b

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
South Resident Location

Norlite Corporation Light Aggregate Facility

Cohoes, NY

Total Noncarcinogenic Hazard Index - Adult Resident
Total Hi = 2.43E-01

Hazard Index for consumption of béet 0.00E+00 1.61E-08 3.22E-10 5.69E-09 2.16E-06 4.09E-11 2.48E-06
Hazard Index for consumption of milk 0.00E+00 2.65E-08 8.45E-09 3.85E-07 1.06E-06 1.47E-10 4.21E-06
Hazard Index for consumption of fish 0.00E+00 2.56E-07 2.09E-08 4.37E-07 6.69E-08 1.08E-06 2.70E-05
Hazard Index for consumption of soif 0.00E+00 2.20E-08 9.75E-11 2.10E-09 4.84E-07 3.38E-09 2.00E-07
Hazard Index for consumption of above-ground vegetables 0.00E+00 5.23E-07 1.92E-08 5.88E-07 6.49E-06 3.18E-07 2.96E-08
Hazard Index for consumption of below-ground vegetables 0.00E+00 1.39E-07 1.98E-09 1.94E-07 1.49E-07 1.19E-07 2.87E-06
Hazard [ndex for consumption of drinking water 0.00E+00 3.20E-08 1.76E-09 2.31E-08 6.46E-07 5.14E-09 4,45E-08
Hazard Index for Inhalation 0.00E+00 9.56E-05 1.48E-09 1.95E-08 5.51E-07 4.39E-09 6.69E-08
Total Hazard index - All Potential Exposure Pathways 0.00E+00 9.66E-05 5.42E-08 1.68E-06 1.16E-05 1.53E-06 3.69E-05
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Adult Resident
Total Risk = 3.02E-07

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.99E-08
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.45E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.53E-07
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.11E-09
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.02E-10
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.25E-08
Cancer Risk for consumption of drinking water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.14E-10
Cancer Risk for inhalatlon 0.00E+00 1.88E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.59E-10
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 1.88E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.32E-07
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.023
Notes:

Pb Lead

Ni Nickel

Se Selenium

Ag Silver

Ti Thallium

Zn Zinc

TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents
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Table 7-2b

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
South Resident Location

Nortite Corporation Light Aggregate Facitity

Cohoes, NY

Tota! Noncarglnogenic Hazard Index - Aduit Resident
Total Hi = 2.43E-01

Hazard Index for consumption of beef 1.81E-11 2.38E-10 1.16E-09 3.14E-10 4.09E-10 3.04E-09 3.57E-08
Hazard Index for consumption of milk 4.67E-11 7.13E-10 3.07E-09 9.48E-10 1.12E-09 9.49E-08 1.11E-07
Hazard Index for consumption of fish 5.49E-09 8.05E-09 9.36E-08 5.02E-08 8.33E-08 1.03E-09 1.07E-09
Hazard Index for consumption of soll 6.06E-12 2.35E-11 1.10E-10 2.08E-11 9.49E-11 1.58E-11 2.21E-11

Hazard Index for consumption of above-ground vegetables 1.09E-10 1.59E-10 7.89E-10 1.37E-10 1.08E-09 8.86E-11 1.33E-10
Hazard Index for consumption of below-ground vegetables 7.95E-09 9.76E-09 8.59E-08 1.11E-08 8.03E-08 6.98E-09 8.13E-09
Hazard Index for consumptlon of drinking water 6.45E-12 5.86E-12 5.94E-11 4.47E-12 6.69E-11 1.67E-12 1.23E-12

Hazard Index for Inhalation 2.26E-12 3.76E-12 2.53E-11 3.38E-12 1.80E-11 2.56E-12 3.58E-12
Total Hazard Index - All Potential Exposure Pathways 1.36E-08 1.90E-08 1.85E-07 1.76E-08 1.66E-07 2.06E-08 1.56E-07

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Adult Resldent
Total Risk = 3.02E-07

Cancer Risk for consumption of beset 1.45E-13 2.01E-11 9.20E-12 2.73E-13 3.26E-14 2.73E-10 3.21E-10
Cancer Rigk for consumption of milk 3.89E-13 6.20E-11 2.57E-11 8.40E-13 9.34E-14 8.53E-10 1.00E-09
Cancer Risk for consumption of fish 3.73E-11 4.07E-10 5.56E-10 2.53E-12 4.66E-12 5.23E-11 5.47E-12
Cancer Risk for consumption of soil 3.95E-14 1.10E-12 6.17E-13 9.58E-15 4.96E-15 7.12E-13 9.98E-14
Cancer Risk for consumption of above-ground vegetables 5.89E-13 9.11E-12 4.14E-12 8.17E-14 5.39E-14 6.05E-12 1.04E-12
Cancer Risk for consumption of below-ground vegetables 4.18E-11 4.44E-10 4.19E-10 5.05E-12 3.81E-12 3.15E-10 3.66E-11
Cancer Risk for consumptlon of drinking water 5.05E-14 4.02E-13 4.25E-13 3.22E-15 451E-15 1.27E-13 1.00E-14
Cancer Risk for inhalation 6.88E-14 8.73E-14 8.54E-13 8.75E-14 4.65E-13 8.863E-14 §.27€-14
Total Cancer Risk - All Potentlal Exposure Pathways 8.03E-11 9.44E-10 1.02E-09 8.87E-12 9.12E-12 1.50E-09 1.37E-09
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

BAA Benzo(a)anthracene

BAP Benzo(a)pyrene

BBF Benzo(b)fluoranthene

BKF Benzo(k)fluoranthene

CHRYS Chrysene
DBAHA Dibenz(a,h)anthracene
INDENO Indeno(1,2,3-c,d)pyrene
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Table 7-2b

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
South Resldent Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncarcinogenlc Hazard Index - Adult Resident
Total Hi = 2.43E-01
Hazard Index for consumption of beef 1.38E-08 5.81E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of milk 3.37E-08 1.56E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of fish 1.74E-06 1.93E-08| 0.00E+00| 0.00E+00{ O0.00E+00| 0.00E+00
Hazard Index for consumption of soll 1.68E-08 2.25E-09 4.46E-14 6.60E-15 5.36E-14 1.84E-18
Hazard Index for consumption of above-ground vegetables 8.10E-07 7.35E-08 0.00E+00 0.00E+00-| 0.00E+00 0.00E+00
Hazard Index for consumption of below-ground vegetables 3.21E-05 1.04E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of drinking water 4.43E-08 1.14E-07 1.15E-07 1.57E-07 1.01E-07 1.19E-09
Hazard Index for inhalation 2.08E-08 2.43E-07 5.93E-07 4.91E-07 3.72E-07 1.23E-08
Total Hazard Index - All Potentlal Exposure Pathways 3.48E-05 1.28E-05 7.08E-07 6.48E-07 4.73E-07 1.35E-08
Fractlon of 0.25 Banchmark 0.000 0.000 0.000 0.000 0.000 0.000
Yotal Cancer Risk - Adult Resldent
Total Risk = 3.02E-07

Cancer Risk for consumption of beef 1.50E-12 3.08E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 3.70E-12 8.18E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 1.83E-10 1.01E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 1.75E-12 1.18E-12 3.02E-18 0.00E+00 2,00E-18 1.27E-20
Cancer Risk for consumption of above-ground vegetables 7.05E-11 3.87E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.77E-09 5.49E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 4.97E-12 5.98E-11 7.81E-12 0.00E+00 3.79E-12 8.23E-12
Cancer Risk for Inhalation 2.37E-12 1.28E-10 1.21E-11 0.00E+00 4.63E-12 0.00E+00
Tota!l Cancer Risk - All Potentlal Exposure Pathways 3.04E-09 6.74E-09 1.99E-11 0.00E+00 8.41E-12 8.23E-12
Fraction of 1E-05 Benchmark 0.000, 0.001 0.000 0.000 0.000 0.000
Notes:

BEHP Bis(2-ethylhexyl)phthalate

HCBZ Hexachlorobenzene

BZ Benzene

BM Bromomethane

CCl4 Carbon tetrachloride

DCDFM Dichlorodifluoromethane
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Table 7-2b

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resldent
South Resident Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Totat Noncarcinogenic Hazard Index - Adult Resident
Total Hl = 2.43E-01

Hazard Index for consumption of beef 0.00E+00 0.00E+00 0.00E+00 3.95E-12 3.99E-11 5.59E-12 1.67E-11 0.00E+00
Hazard Index for consumption of milk 0.00E+00 0.00E+00 0.00E+00 1.09E-11 1.24E-10 1.74E-11 5.22E-11 0.00E+00
Hazard Index for consumption of fish 0.00E+00 0.00E+00 0.00E+00 1.13E-07 2.03E-05 6.63E-07 2.78E-06 0.00E+00
Hazard Index for consumption of soll 1.64E-15 6.75E-17 1.01E-16 3.23E-12 4.72E-09 5.38E-10 1.92E-09 2.34E-16
Hazard Index for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 2.33E-10 1.98E-05 1.88E-08 7.72E-06 0.00E+00
Hazard Index for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 4.38E-08 1.39E-04 1.39E-05 5.47E-05 0.00E+00
Hazard Index for consumption of drinking water 2.76E-09 7.70E-10 7.27E-08 3.78E-08 1.33E-05 4.60E-07 1.90E-08 5.20E-08
Hazard Index for inhalation 4.10E-08 3.51E-09 2.45E-08 1.08E-05 5.41E-08 7.71E-08 3.09E-07 2.73E-08
Total Hazard Index - All Potential Exposure Pathways 4.38E-08 4.28E-09 9.72E-08 1.10E-05 1.97E-04 1.70E-05 6.74E-05 7.93E-08
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000
Total Cancer Risk - Adult Resident
Total Risk = 3.02E-07

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.12E-15 4.68E-15 0.00E+00
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.70E-15 1.46E-14 0.00E+00
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.70E-10 7.76E-10 0.00E+00
Cancer Risk for consumption of soll 2.02E-18 0.00E+00 1.87E-19 0.00E+00 0.00E+00 3.01E-13 5.38E-13 5.00E-21
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.05E-09 2.16E-09 0.00E+00
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.77E-08 1.53E-08 0.00E+00
Cancer Risk for consumption of drinking water 3.40E-12 0.00E+00 1.34E-10 0.00E+00 0.00E+00 2.57E-10 5.30E-10 1.11E-12
Cancer Risk for inhalation 1.35E-111 0.00E+00| 888E-12| 0.00E+00{ O0.00E+00! 4.31E-11] 8.63E-11 1.82E 12
Total Cancer Risk - All Potential Exposure Pathways 1.69E-11 0.00E+00 1.43E-10 0.00E+00 0.00E+00 9.49E-08 1.88E-08 2.93E-12
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.000
Notes:

T13DCP Trans-1,3-Dichloropropene

TCFM Trichlorofluoromethane

VCL Viny!l Chloride

HCP Hexachlorocyclopentadiene

2-NA 2-Nitroanlline

2,4-DNT 2,4-Dinitrotoluens

2,6-DNT 2,8-Dinitrotoluene

CLMTHN Chloromethane
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Table 7-2b
Noncarcinogenic Hazard Index and Cancer Risk - Adult Resldent
South Reslident Locatlon

Norlite Corporation Light Aggregate Facllity
Cohoes, NY

Total Noncarcinogenic Hazard index - Aduit Resldent
Total Hi = 2.43E-01

Hazard Index for consumptlon of beef

Hazard Index for consumption of milk

Hazard Index for consumption of fish

Hazard Index for consumption of soil

Hazard Index for consumption of above-ground vegetables
Hazard Index for consumption of below-ground vegetables
Hazard Index for consumption of drinking water

Hazard Index for Inhalation

Total Hazard Index - All Potentlal Exposure Pathways

Fraction of 0.25 Benchmark

Total Cancer Risk - Aduit Resident
Total Risk = 3.02E-07

Cancer Risk for consumption of beef

Cancer Risk for consumplion of milk

Cancer Risk for consumption of fish

Cancer Risk for consumption of soil

Cancer Risk for consumption of above-ground vegetables
Cancer Risk for consumption of below-ground vegetables
Cancer Risk for consumption of drinking water

Cancer Risk for inhalation

Total Cancer Risk - All Potential Exposure Pathways

Fractlon of 1E-05 Benchmark

1.84E-09
5.11E-09
4,09E-07
4.21E-11
2.54E-09
1.46E-05
3.51E-08
2.06E-08

1.51E-05

0.000

2.43E-12
7.56E-12
6.05E-10
8.22E-14
3.75E-12
2.16E-08
5.19E-11
3.05E-11

2.23E-08

0.002

0.00E+00
0.00E+00
0.00E+00
1.34E-15
0.00E+00
0.00E+00
8.42E-09
2.57E-08

3.41E-08

0.000

0.00E+00
0.00E+00
0.00E+00
2.98E-18
0.00E+00
0.00E+00
1.87E-11
1.69E-11

3.56E-11

0.000

0.00E+00
0.00E+00
0.00E+00
3.00E-14
0.00E+00
0.00E+00
1.99E-09
3.92E-09

5.91E-09

0.000

0.00E+00
0.00E+00
0.00E+00
1.48E-18
0.00E+00
0.00E+00
9.83E-12
1.93E-11

2.91E-11

0.000

0.00E+00
0.00E+00
0.00E+00
2.39E-14
0.00E+00
0.00E+00
2.37E-08
8.18E-06

8.21E-08

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.33E-11

2.33E-11

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.19E-10

5.19E-10

0.000

1.94E-12
5.60E-12
6.14E-07
242E-12
2.21E-10
3.31E-08
5.63E-08
1.54E-07

8.58E-07

0.000

1.24E-17
3.59E-17
3.94E-12
1.65E-17
1.41E-15
2.12E-13
3.61E-13
9.90E-13

5.50E-12

0.000

Notes:

PCP

1.1-DCE
1,1,22-TCA

CLFM

1,3-BUT

HCBU

Pentachlorophenol

1,1-Dichloroethylene
1,1,2,2-Tetrachloroethane

Chloroform
1,3-Butadiene

Hexachlorobutadiene
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Table 7-2b

Noncarcinogenic Hazard Index and Cancer Risk - Adult Resident
South Resident Location

Norlite Corporation Light Aggregate Facllity

Cohoss, NY

Total Noncarcinogenic Hazard Index - Aduit Resident
Total HI = 2.43E-01

Hazard Index for consumption of beef 0.00E+00 6.69E-07 3.98E-08 5.52E-06
Hazard Index tor consumption of milk 0.00E+00 1.95E-06 1.64E-07 8.03E-06
Hazard Index for consumption of fish 0.00E+00 0.00E+00 2.42E-01 2.42E-01
Hazard Index for consumption of soll 0.00E+00 9.92E-06 5.29E-07 1.15E-05
Hazard Index for consumption of above-ground vegetables 0.00E+00 6.42E-05 9.81E-06 1.29E-04
Hazard Index for consumption of below-ground vegstables 0.00E+00 1.10E-04 1.77E-05 4.01E-04
Hazard Index for consumptlon of drinking water 0.00E+00 4.30E-08 2.21E-06 2.44E-05
Hazard Index for inhalation 3.27E-08 1.16E-06 0.00E+00 1.29E-04
Total Hazard Index - All Potentlal Exposure Pathways 3.27E-08 1.92E-04 2.42E-01 2.43E-01
Fractlon of 0.25 Benchmark 0.000 0.001 0.967 0.970

Total Cancer Risk - Adult Resident
Total Risk = 3.02E-07

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 2.05E-08
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 3.65E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 1.67E-07
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 1.14E-09
Cancaer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 4.75E-09
Cancer Risk for consumption of befow-ground vegstables 0.00E+00 0.00E+00 0.00E+00 7.69E-08
Cancer Risk for consumption of drinking water 0.00E+00 | 0.00E+00 0.00E+00 1.50E-09
Cancer Risk for inhalation 0.00E+00 0.00E+00 0.00E+00 3.93E-08
Total Cancer Risk - All Potential Exposure Pathways 0.00E+00 0.00E+00 0.00E+00 3.02E-07
Fractlon of 1E-05 Benchmark 0.000 0.000] 0.000 0.030
Notes:

Hg Mercury

HgCl Mercuric Chloride

MeHg Methyl Mercury
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Table 7-3a

Noncarclnogenic Hazard Index and Cancer Risk - Subsistence Farmer
Beef Farm Location

Norlite Corporation Light Aggregate Facllity

Cohoss, NY

Total Noncarcinogenic Hazard Index - Farmer
Total HI = 2,44E.01

Hazard Quotient for consumption of beef 8.57E-07 6.50E-08 9.82E-11 4.47E-09 7.86E-09 1.97E-10 1.92E-08
Hazard Quotlent for consumption of milk 2.79E-07 7.01E-08 2.48E-09 J3.80E-11 4.55E-09 5.07E-10 8.73E-08
Hazard Quotlent for consumption of fish 1.01E-08 3.08E-07 4.89E-08 2.82E-08 1.80E-08 2.02€-12 1.22E-09
Hazard Quotient for consumption of soll 2.13E-08 4.84E-09 4.47E-11 1.84E-09 7.10E-09 1.74E-11 1.15E-10
Hazard Quotient for consumplion of above-ground vegetables 4.24E-07 1.37€-07 1.33E-09 4.01E-09 4.78E-07 3.88E-11 J.17E-09
Hazard Quotlent for consumption of below-ground vegetables 7.25E-08 5.88E-08 2.76E-10 4.82E-10 1.60E-07 1.126-11 2.23E-10
Hazard Quotlent for consumptlon of drinking water 6.58E-07 7.74E-08 7.82E-10 4.04E-09 8.90E-08 1.45E-12 4.30E-09
Hazard Quotient for Inhalation 6.13E-08 8.82E-07 4.47E-08 1.81E.05 7.00E-06 2.04€E-05 5.05E-08
Total Hazard index - All Polential Exposure Palhways 9.46E-08 1.80E-08 4.52E-08 1.81E-05 9.53E-08 2.04E-05 5.14E-08
Fractlon of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Farmer
Total Risk = 1.15E-08

Cancer Risk for consumption of beef 2.10E-10 0.00E+00 0.00E+00 | 0.00E+00| O0.00E+00| 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 8.87E-11 0.00E+00 | 0.00E+00 | 0.00E+00| 0.00E+00| 0.00E400 0.00E+00
Cancer Risk for consumptlion of fish 1.93E-10 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+400 0.00E+00
Cancer Risk for consumption of soil 3.93E-12 0.00E+00 0.00E+00 | 0.00E+00| O0.00E+00| 0.00E+00 0.00E+00
Cancer Risk for consumption of above-ground vegetables 9.91E-11 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumplion of below-ground vegelables 1.28E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 1.52E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for inhalation 1.51E-08 | 0.00E+00 | 0.00E+00 4.76E-10 1.38E-09 | 0.00E+00 2.41E-08
Total Cancer Risk - All Potentlal Exposure Pathways 1.59E-08 | 0.00E+00 | 0.00E+00 4.76E-10 1.38E-09 | 0.00E+00 2.41E-08
Fractlon of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.000 0.000 0.002
Notes:

As Arsenlc

Sb Antimony

Ba Barium

Be Beryllium

Cd Cadmium

Total Cr Total Chromium

CrVi Chromium Vi
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Table 7-3a

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Beef Farm Locatlon

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total N reinggen|c Hazard Index - r
Tolal Hl = 2.44E-01

Hazard Quotlent for consumption of bee! 0.00E+00 1.61E-07 3.22E-09 5.69E-08 2.16E-05 4.09E-10 2.48E-05
Hazard Quotient for consumption of mitk 0.00E+00 2.87E-07 9.15E-08 4.17E-008 1.15€-05 1.58E-09 4.70E-05
Hazard Quotient for consumption of fish 0.00E+00 2,56E-07 2.09E-08 4.37E-07 8.89E-08 1.08E-08 2.70E-05
Hazard Quotient for consumption of soll 0.00E+00 2.87E-09 1.27E-11 2.73E-10 6.30E-08 4.40E-10 1.43€E-07
Hazard Quotient for consumptlon of above-ground vegetiables 0.00E+00 3.45E-08 1.31€-09 3.79E-08 4.47E-07 1.98E-08 1.13E-08
Hazard Quotient for consumption of below-ground vegetables 0.00E+00 8.47E-09 1.21E-10 1.18E-08 9.06€-09 7.28€-09 4.67E-07
Hazard Quotient for consumplion of drinking water R 0.00E+00 3.20E-08 1.76E-09 2.31E.08 8.46E-07 5.14E-09 4.45E-08
Hazard Quotient for inhalation 0.00E+00 1.30E-03 2.02E-08 2.65E-07 7.48E-08 5.98E-08 8.01E-07
Total Hazard Index - All Potential Exposure Pathways 0.00E+00 1.30E-03 1.39E-07 5.00E-06 4.18E-05 1.18E-08 1.00E-04
Fractlon of 0.25 Benchmark 0.000 0.005 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Farmer
Total Rlsk = 1.15E.08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.66E-07
Cancer Risk for consumption of milk 0.00E+00 [ 0.00E+00| O0.00E+00 | 0.00E+00| O0.00E+00| 0.00E+00 5.15€E.07
Cancer Risk for consumptlon of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.08E-07
Cancer Risk for consumption of soil 0.00E+00 | 0.00E+00| O0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00 1.08E-09
Cancer Risk for consumption of above-ground vegelables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.54E-10
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.50E-09
Cancer Risk for consumption of drinking water 0.00E+00 | O0.00E+00 | O0.00E+00| O0.00E+00| O0.00E+00| 0,00E+00 4.27E-10
Cancer Risk for Inhalation 0.00E+00 3.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.00E-08
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 3.41E-09 | 0.00E+00 0.00E+00 | O0.00E+00| 0.00E+00 1.00E-06
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.100
Notes:

Cr Vi Chromium Vi

Pb Lead

Ni Nicke!

Se Selenium

Ag Silver

mn Thallium

Zn 2Zinc
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Table 7-3a

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Beef Fam Location

Nonrite Corporatlon Light Aggregate Facility

Cohoes, NY

Total Noncargin I ard [ « Fi r
Total HI = 2.44E.01

Hazard Quotient for consumption of beef 1.81E-10 2.38E-09 1.16E-08 3.14E-09 4.09E-09 3.04E-08 3.57E-07
Hazard Quollent for consumption of milk 5.20E-10 7.95E-09 3.42E-08 1.08E-08 1.25E-08 1.08E-07 1.24E-08
Hazard Quotient for consumption of fish 5.49E-09 8.05E-09 9.36E-08 5.02E-09 8.33E-08 1.03E-09 1.07E-09
Hazard Quotient for consumption of soil 8.82E-12 1.49E-11 1.53E-10 8.92E-12 1.26E-10 2.50E-12 3.33E-12

Hazard Quotlent for consumption of above-ground vegetables 7.81E-11 7.74E-11 6.09E-10 6.99E-11 7.75E-10 2.39E-10 1.19E-09
Hazard Quotlent for consumplion of below-ground vegetables 5.41E-09 2.89E-09 5.59E-08 2.23E-09 4.97E-08 5.19E-10 5.72E-10
Hazard Quotient for congumption of drinking water 6.45E-12 5.88E-12 5.84E-11 4.47E-12 6.69E-11 1.57E-12 1.23E-12
Hazard Quotient for inhalation 3.09E-11 5.09E-11 3.45E-10 4.56E-11 2.45E-10 3.45E-11 4.83E-11

Tolal Hazard Index - All Potentlal Exposure Pathways 1.17€-08 2.14E-08 1.96E-07 2.11E-08 1.51E-07 1.368E-07 1.60E-08
Fractlon of 0.25 Benchmark 0.000, 0.000 0.000 0.000 0.000 0.000 0.000]

Total Cancer Risk - Farmer
Total Risk = 1,15E-06

Cancer Risk for consumptlon of besf 1.81E-12 2.72E-10 1.24E-10 3.67E-12 4.43E-13 3.65E-09 4.29E-09
Cancer Risk for consumption of mitk 5.75€-12 9.30E-10 3.85E-10 1.25E-11 1.41E-12 1.27E-08 1.49E-08
Cancer Risk for consumption of fish 4.72e-11 6.25E€-10 7.64E-10 3.90E-12 6.68E-12 8.10E-11 8.47E-12
Cancer Risk for consumption of soll 7.40E-14 1.12E-12 1.22E-12 6.72E-15 9.77E-15 1.88E-13 2.50E-14
Cancer Risk for consumptlon of above-ground vegetables 6.36E-13 7.72E-12 5.25E-12 7.54E-14 6.54E-14 2.85E-11 1.42E-11
Cancer Risk for consumption of below-ground vegetables 4.22E-11 2.17E-10 4.27E-10 1.6BE-12 3.77&-12 3.89€-11 4,29E-12
Cancer Risk for consumption of drinking water 8.83E-14 5.73E-13 5.78E-13 4.53E-15 8.30E-15 1.73E-13 1.37E-14
Cancer Risk for Inhalation 1.07E-12 1.76E-12 1.18E-11 1.58E-12 8.45E-12 1.19E-12 1.67E-12
Total Cancer Risk - Ail Potentlal Exposure Pathways 9.89E-11 2.08E-09 1.72E-09 2.35E-11 2.0BE-11 1.65E-08 1.92E-08
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.002 0.002
Notaes:

TCOD TEQ 2,3,7,8-TCDD Toxicity Equivalents

BAA Benzo(a)anthracene

BAP Benzo(a)pyrene

BBF Benzo(b)fluoranthene

BKF Benzo(k)fiuoranthene

CHRYS Chrysene
DBAHA Dibenz(a,h)anthracene
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Table 7-3a

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Best Farm Localtion

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncarcinogenlc ard x_- Farmer
Tolal Hi = 2.44E-01

Hazard Quotlent for consumplion of beef 1.38E-07 5.81E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Quotient for consumption of milk 3.75E-07 1.73E-07 | 0.00E+00 | O0.00E+00| 0.00E+00| 0.00E+00 0.00E+00
Hazard Quotiant for consumption of fish 1.74E-08 1.93E-08 | 0.00E+00| O0.00E+00| O0.00E+00| 0.00E+00 0.00E+00
Hazard Quotlent for consumption of soll 2.54E-08 3.55E-09 7.04E-14 1,04E-14 8.45E-14 2.90E-18 2.59E-15
|Hazard Quotient for consumption of above-ground vegstables 5.72E-07 §.77E-08 | 0.00E+00 | 0.00E+00| 0.00E+00| 0.00E+00 0.00E+00
Hazard Quotient for consumplion of below-ground vegetables 2.27E-05 7.70E-08 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Hazard Quotient for consumption of drinking water 4.43E-08 1.14E-07 1.15€-07 1.57€-07 1.01€-07 1.19€E-09 2.76E-09
Hazard Quotient for inhalation 2.82E-07 3.33E-08 8.12E-08 8.72E-08 5.09E-08 1.68E-07 5.62E.07
Total Hazard Index - All Potentlal Exposure Pathways 2.59E-05 1.34E-05 8.24E-08 6.88E-08 5.19E-08 1.68E-07 5.85E-07
Fraction of 0.25 Benchmark '0.000 0.000 0.000 0.000 0.000 0.000 0.000

tat Cencer Rigk - Far
Total Risk = 1.15E-08

Cancaer Risk for consumption of beef 1.79E-11 3.72E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 5.02E-11 1.14E-10 0.00E+00 | O0.00E+00| 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 2.03E-10 1.19E-09 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00
Cancer Risk for consumption of soit 2.92E-12 1.87E-12 4.77E-18 0.00E+00 3.16E-18 2.00E-20 3.19E-18
Cancer Risk for consumption of above-ground vegelables 6.26E-11 3.09E-11 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegstables 2.47E-09 4.05€-09 | 0.00E+00 | 0.00E+00| 0.00E+00| 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 8.20E-12 7.95€-11 1.04E-11 | 0.00E+00 5.05E-12 1.10E-11 4.54E-12
Cancer Risk for inhalation 4.32E-11 2.33E-09 2.21E-10 0.00E+00 8.44E-11 0.00E+00 2.46E-10
Total Cancer Risk - All Potential Exposure Pathways 2.86E-09 7.83E-08 2.32E-10 0.00E+00 8.95E-11 1.10E-11 2.51E-10
Fractlon of 1E-05 Benchmark 0.000 0.001 0.000 0.000 0.000 0.000 0.000
Notas: &

iINDENO indenof1,2,3-c,djpyrens
Not Used Not Used

HCBZ Hexachlorobenzens
BZ Benzens

BM Bromomethane
CCl4 Carbon tetrachloride

OCDFM Dichloredifluoromethane
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Table 7-3a

Noncarclnogenic Hazard Index and Cancer.Risk - Subsistence Farmer
Beef Farm Location

Norlite Corporation Light Aggregate Facility

Cohoes, NY

Total Hl = 2.44E-01

Hazard Quotient for consumption of beef 0.00E+00 0.00E+00 3.95E-11 3.99E-10 5.59E-11 1.67E-10 0.00E+00
Hazard Quotlent for consumption of milk 0.00E+00 0.00E+00 1.22E-10 1.38E-09 1.93E-10 5.80E-10 0.00E+00
Hazard Quotiant for consumption of fish 0.00E+00 0.00E+00 1.13€-07 2.03E-05 6.63€E-07 2.78E-08 0.00E+00
Hazard Quotlent for consumption of sol! 1.07E-18 1.60E-18 5.10E-12 7.45€-09 8.44E-10 3.04E-09 3.69E-16
Hazard Quotient for consumption of above-ground vegetables 0.00E+00 0.00E+00 1.82E-10 1.51E-05 1.44E-08 5.85E-08 0.00E+00
Hazard Quotlent for consumption of below-ground vegatables 0.00E+00 0.00E+00 3.24E-08 1.02E-04 1.02E-05 4.04E-05 0.00E+00
Hazard Quotlent for consumption of drinking water 7.70E-10 7.27E-08 3.78E-08 1.33E-05 4.60E-07 1.90E-08 5.20E-08
Hazard Quotient for inhalation 4.80E-08 3.36E-07 1.4BE-04 7.40E-05 1.08E-08 4.23E-08 3.73E-07
Total Hazard Index - Ati Potential Exposure Pathways 4.88E-08 4,09E-07 1.4BE-04 2.25E-04 1.38E-05 5.51E-05 4.25E-07
Fractlon of 0.25 Benchmark 0.000 0.000 0.001 0.001 0.000 0.000 0.000

Total Cancer Risk - Farmer
Totat Risk = 1.15E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.22E-14 4.71E-14 0.00E+00
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.11E-13 1.63E-13 0.00E+00
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.76E-10 7.87€-10 0.00E+00
Cancer Risk for consumption of soil 0.00E+00 2.95E-19 0.00E+00 0.00E+00 4.71E-13 8.49E-13 7.89E-21
Cancaer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.20E-10 1.865E-09 0.00E+00
Cancer Risk for consumptlon of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.70E-09 1.13E-08 0.00E+00
Cancer Risk for consumption of drinking water 0.00E+00 1.79€-10 0.00E+00 0.00E+00 2.85E-10 5.86E-10 1.48E-12
Cancer Rlsk for inhalation 0.00E+00 1.62E-10 0.00E+00 0.00E+00 7.87E-10 1.58E-09 3.31E-11
Total Cancer Risk - Ali Potentlal Exposure Pathways 0.00E+00 3.41E-10 0.00E+00 0.00E+00 7.97E-09 1.59E-08 3.48E-11
Fractlon of 1E-05 Benchmark 0.000, 0.000] 0.000 0.000 0.001 0.002 0.000
Notes:

T13DCP Trans-1,3-Dichloropropens

TCFM Trichlorofluoromethane

VCL Vinyl Chioride

HCP Haxachlorocyclopentadiene

2-NA 2-Nitroaniline

2,4-DNT 2,4-Dinitrotoluene

2,8-DNT 2.8-Dinltrotolusne

Norlite02B NY.xls



Table 7-3a

Noncarcinogenic Hazard index and Cancer Risk - Subsisience Farmer
Beef Farm Location

Norfite Corporation Light Aggregate Facllity

Cohoes, NY

al arcinogenic Hazard | - r
Total Hl = 2.44E-01
Hazard Quotient for consumplion of beef 1.84E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94€-11 | 0.00E+00 6.89E-08 3.98E-07 5.53E-05
Hazard Quollent for consumption of milk 5.71E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.25E-11 0.00E+00 2.12E-05 1.82E-08 8.85E-05
Hazard Quotient for consumption of fish 4.09E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.14E-07 0.00E+00 0.00E+00 2.42E-01 2.42E-01
Hazard Quotlent for consumption of soll 8.84E-11 2.12E-15 4.74E-14 J.78E-14 0.00E+00 3.83E-12 0.00E+00 1.46E-08 7.79E-08 1.82E-08
Hazard Quotient for consumption of above-ground vegetables 5.47E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.71E-10 | 0.00E+00 2.98E-05 2.22E-05 7.67E-05
Hazard Quolient for consumption of below-ground vegelables 1.08E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.44E-08 | 0.00E+00 7.58E-08 1.22E-08 2.04E-04
Hazard Quotient for consumption of drinking water 3.51E-08 8.42E-09 1.99E-09 2.37E-08 0.00E+00 5.63E-08 | 0.00E+00 4.30E-08 2.21E-08 2.45E-05
Hazard Quotlent for Inhatation 2.82E-07 J.52E-07 5.36E.08 1.12E-04 0.00E+00 2.11E-08 4.47E-07 1.58E-05 0.00E+00 1.75E-03
Total Hazard Index - All Potentlal Exposure Pathways 1.16E-05 3.60E-07 5.56E-08 1.12E-04 0.00E+00 2.81E-08 4.47E-07 8.68E-05 2.42E-01 2.44E-01
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.967 0.978

Total Cancer Risk - Farmer
Total Risk = 1.15E-08

Cancer Risk for consumption of beaf 3.23E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.53E-16 | 0.00E+00 | O0.00E+00| 0.00E+00 2.74E-07
Cancer Risk for consumptlon of milk 1.12E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.02E-18 0.00E+00 0.00E+00 0.00E+00 5.44E-07
Cancer Risk for consumption of fish 8.77E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.24E-12| 0.00E+00 | 0.00E+00| 0.00E+00 2.13E-07
Cancer Risk for consumption of soll 9.82E-14 4.70E-18 2.34E-16 0.00E+00 0.00E+00 2.45E-17 | 0.00E+00| O.00E+00 | 0.00E+00 1.09E-09
Cancer Risk for consumption of above-ground vegetables 9.92E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.11E-15| O0.00E+00 | O0.00E+00| 0.00E+00 2.88E-09
Cancer Risk for consumption of below-ground vegelables 1.60E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.57E-13 0.00E+00 0.00E+00 | 0.00E+00 4.47€-08
Cancer Risk for consumption of drinking walter 8.77€-11 2.49E-11 1.31E-11 0.00E+00 0.00E+00 481E-13 0.00E+00 0.00E+00 0.00E+00 1.86E-09
Cancer Risk for inhatation 5.56E-10 3.08E-10 3.52E-10 4.26E-10 9.47E-09 1.81E-11 0.00E+00 0.00E+00 0.00E+00 7.11E-08
Total Cancer Risk - All Potentlal Exposure Pathways 1.74E-08 3.33E-10 3.66E-10 4.26E-10 9.47€.09 2.39E-11 0.00E+00 0.00E+00 0.00E+00 1.15E-08
Fractlon of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.115
Notas: CLMTHN Chloromethane

PCP Penlachiorophenot

1,1-DCE 1,1-Dichloroethylene

1,1,22-TCA  1,1,2,2-Tetrachloroethane

CLFM Chloroform

1,3-BUT 1,3-Butadlene

Hg Elemental Mercury

HgCl Mercurlc Chlorld

MeHg Methyl Mercury
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Table 7-3b

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Dairy Farm Locatlon

Norlite Corporatlon Light Aggregate Facility

Cohoes, NY

Total Noncar¢inogenic Hazard Index - Farmer
Total HI = 2.44E-01
Hazard Quotient for consumption of beef 7.92E-07 6.01E-08 9.08E-11 4.15E-09 7.29E-09 1.83E-10 1.78E-08
Hazard Quotlent for consumptlon of milk 2.56E-07 6.48E-08 2.28E-09 3.61E-11 4.22E-09 4.70E-10 5.20E-08
Hazard Quotient for consumption of fish 1.01E-06 3.08E-07 4.89E-08 2.82E-08 1.80E-08 2.02E-12 1.22E-08
Hazard Quotient for consumption of soll 2.02E-08 4.81E-09 4.25E-11 1.75E-09 6.76E-09 1.85E-11 1.10E-10
Hezard Quotlent for consumption of above-ground vegetables 3.94E-07 1.28E-07 1.25E-09 3.73E-09 4.54€E-07 3.63E-11 2.94E-00
Hazard Quotlent for cansumption of below-ground vegetables 6.80E-08 5.60E-08 2.62E-10 4.39E-10 1.62E-07 1.07E-11 2.12E-10
Hazard Quotlent for consumption of drinking water 5.24E-07 7.74E-08 7.82E-10 4.04E-08 6.90E-08 1.45E-12 4.30E-09
Hazard Quotient for inhalation 5.46E-08 7.86E-07 3.98E-08 1.61E-05 8.24E-06 1.82E-05 4.50E-08
Total Hazard index - All Potential Exposure Pathways 8.53E-08 1.49E-08 4.04E-08 1.62E-05 8.73E-08 1.82E-05 4.58E-06
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000:
Total Cancer Rigk - Farmer
Total Risk = 1.06E-06

Cancer Risk for cansumption of besf 1.94E-10 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 8.34E-11 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 1.93E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soil 3.74E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancar Risk for consumption of above-ground vegetables 9.19E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Rigk for consumption of below-ground vegetables 1.22E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 1.19E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for Inhalation 1.35E-08 | 0.00E+00| 0.00E+00 4.24E-10 1.23E-09 0.00E+00 2.15E-08
Total Cancer Risk - All Potentlal Exposure Pathways 1.42E-08 0.00E+00 0.00E+00 4.24E-10 1.23E-09 0.00E+00 2.15€-08
Fractlon of 1E-05 Benchmark 0.001 0.000 0.000 0.000 0.000 0.000 0.002
Notes:

As Arsenic

Sb Antimony

Ba Barium

Be Beryllium

Cd Cadmium

Total Cr Total Chromium

CrVi Chromlum VI

Norlite02C NY .xls



Table 7-3b

Noncarcinogsnic Hazard Index and Cancer Risk - Subsistence Farmer
Dalry Farm Locatlon

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncarc nl r - Farme
Total HI = 2.44E-01

Hazard Quotient for consumption of beef 0.00E+00 1.49E-07 2.97E-09 5.26E-08 2.00E-05 3.79E-10 2.22E-05
Hazard Quotlent for consumption of milk 0.00E+00 2.65E-07 8.45E-08 3.85E-08 1.08E-05 1.47E-09 4.21E-05
Hazard Quotlent for consumption of fish 0.00E+00 2.56E-07 2.09E-08 4.37E-07 6.69E-08 1.08E-08 2.70E-05
Hazard Quotlent for consumption of solf 0.00E+00 2.73E-09 1.21E-11 2.60E-10 6.00E-08 4.18E-10 1.20E-07
Hazard Quotlent for consumption of above-ground vegetables 0.00E+00 3.22E-08 1.22E-09 3.56E-08 4.14E-07 1.88E-08 1.09E-08
Hazard Quotlent for consumption of below-ground vegetables 0.00E+00 8.08E-09 1.15E-10 1.12E-08 8.61E-08 6.91E-09 4.58E-07
Hazard Quotlent for consumption of drinking water 0.00E+00 3.20E-08 1.76E-09 2.31E-08 6.46E-07 5.14E-09 4.45E-08
Hazard Quotient for inhalatlon 0.00E+00 1.16E-03 1,.80E-08 2.36€E-07 6.66E-08 5.31E-08 8.08E-07
Total Hazard {ndex - All Potentlal Exposure Pathways 0.00E+00 1.16E-03 1.20E-07 4.65E-08 3.85E-05 1.17€-08 9.28E-05
Fraction of 0.25 Benchmark 0.000 0.005 0.000 0.000 0.000 0.000 0.000

Yotal Cancer Risk - Farmer
Total Risk = 1.06E-08

Cancer Risk for consumption of besf 0.00E+00 | 0.00E+00 | O0.00E+00| 0.00E+00| 0.00E400| 0.00E+00 2.38E-07
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.61E-07
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.08E-07
Cancer Risk for consumption of soll 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.77E-10
Cancer Risk for consumptlon of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 1.49E-10
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.44E-09
Cancer Risk for consumption of drinking water 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 4.27E-10
Cancer Risk for Inhalation 0.00E+00 3.04E-09 | O0.00E+00| O0.00E+00| 0.00E+00| O0.00E+00 8.98E-09
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 3.04E-09 0.00E+00 | O0.00E+00| O0.00E+00| 0.00E+00 9.22E-07
Fraciion of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.092
Notes:

Pb Lead

NI Nickel

Se Selenlum

Ag Silver

Ti Thallfum

Zn Zinc

TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents
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Table 7-3b

Naoncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Dalry Farm Locatlon

Norilte Corporatlon Light Aggregate Facility

Cohoes, NY

B!

| argl rd | - r
Total HI = 2.44E-01
Hazard Quotient for consumption of beef 1.62E-10 2.13€E-08 1.04E-08 2.81E-09 3.867E-09 2.73E-08 3.20E-07
Hazard Quotlent for consumption of mitk 4.87E-10 7.13E-09 3.07E-08 8.49E-09 1.12E-08 8.49E-08 1.11E-08
Hazard Quotlent for consumption of fish 5.49E-09 8.05E-09 9.36E-08 5.02E-09 8.33E-08 1.03E-09 1.07E-09
Hazard Quotient for consumption of soll 7.95E-12 1.35E-11 1.38E-10 8.12E-12 1.13E-10 2.33E-12 3.11E-12
Hazard Quotient for consumption of above-ground vegetables 7.04E-11 6.97E-11 5.48E-10 6.29E-11 6.98E-10 2.14E-10 1.06E-09
Hazard Quotient for consumption of below-ground vegetables 4.88E-09 2.62E-09 5.04E-08 2.03E-08 4.48E-08 4.83€E-10 5.34E-10
Hazard Quotient for consumption of drinking water 8.45E-12 5.86E-12 5.94E-11 4.47E-12 6.69E-11 1.57E-12 1.23E-12
Hazard Quotlent for inhalation 2.77E-11 4.55E-11 3.09E-10 4.08E-11 2.19E-10 3.08E-11 4.31E-11
Total Hazard Index - All Potentlal Exposure Pathways 1.11E-08 2.01E-08 1.88E-07 1.95E-08 1.44E-07 1.24€E-07 1.44E-08
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Farmer
Total Risk = 1.08E-08

Cancer Risk for consumption of beef 1.72E-12 2.44E-10 1.12E-10 3.28E-12 3.98E-13 3.27E-09 3.84E-08
Cancer Risk for consumption of milk 5.15E-12 8.34E-10 3.46E-10 1.12E-11 1.26E-12 1.14E-08 1.34E-08
Cancer Risk for consumptlon of fish 4.72E-11 6.25E-10 7.64E-10 3.90E-12 6.86E-12 8.10E-11 8.47E-12
Cancer Risk for consumption of soli 8.67E-14 1.02E-12 1.10E-12 8.12E-15 8.81E-15 1.75E-13 2.33E-14
Cancer Risk for consumption of above-ground vegetables 5.73E-13 6.94E-12 4.73E-12 6.78E-14 5.88E-14 2.55E-11 1.27E-11
Cancer Risk for consumption of below-ground vegetables 3.80E-11 1.97E-10 3.85E-10 1.53E-12 3.40E-12 3.62E-11 4.00E-12
Cancer Risk for consumption of drinking water 8.83E-14 5.73E-13 5.79E-13 4.53E-15 8.30E-15 1.73€-13 1.37E-14
Cancer Risk for Inhatation 9.56E-13 1.87E-12 1.07E-11 1.41E-12 7.56E-12 1.06E-12 1.49E-12
Total Cancer Risk - All Potential Exposure Pathways 9.38E-11 1.91E-09 1.62E-08 2.15E-11 1.94E-11 1.48E-08 1.72E-08
Fraction of 1€-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.002
Notes:

BAA Benzo(a)anthracens

BAP Benzo(a)pyrene

BBF Benzo(b)fluoranthens

BKF Benzo(k)fluoranthens

CHRYS Chrysene

DBAHA Dibenz(a,h)anthracens

INDENO Indeno(1,2,3-c,d)pyrene
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Table 7-3b

Noncarclnogenlc Hazard index and Cancer Risk - Subsistence Farmer
Dalry Farm Location

Norlite Corporation Light Aggregate Facllity

Cohoes, NY

Total Noncargin rd index -
Total Hi = 2.44E-01
Hazard Quotlent for consumption of beef 1.24E-07 522E-08 | 0.00E+00| O0.00E+00| O.00E+00| 0.00E+00
Hazard Quotient for consumption of milk 3.37E-07 1.56E-07 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Hazard Quotient for consumption of fish 1.74E-08 1.93E-08 | O0.00E+00| O0.00E+00| 0.00E+00| 0.00E+00
Hazard Quotisnt for consumption of soil 2.29E-08 3.20E-09 8.34E-14 9.39E-15 7.62E-14 2.62E-18
Hazard Quotlent for consumptlion of above-ground vegetables 5.16E-07 5.20E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Quotient for consumption of below-ground vegetables 2.05E-05 8.94E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Quotlent for consumption of drinking water 4.43E-08 1.14E-07 1.15E-07 1.57E-07 1.01E-07 1.19E-08
Hazard Quotient for inhalation 2.52E-07 2.98E-08 7.27E-08 6.02E-08 4.66E-08 1.50E-07
Total Hazard Index - All Potentlal Exposure Pathways 2.35E-05 1.22E-05 7.38E-08 8.17E-08 4.66E-08 1.52E-07
Fractlon of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000
Total ey Risk - Farmer
Total Risk = 1.06E-06

Cancer Risk for consumptlon of beel 1.61E-11 3.33E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of mitk 4 51E-11 1.02E-10 0.00E+00 0,00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 2.03E-10 1.18E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 2.63E-12 1.69E-12 4.30E-18 | 0.00E+00 2.85E-18 1.81E-20
Cancer Risk for consumption of above-ground vegetables 5.84E-11 2.79E-11 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.23E-09 3.865E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 6.30E-12 7.95E-11 1.04E-11 0.00E+00 5.05E-12 1.10E-11
Cancer Rlsk for Inhalation 3.87E-11 2.09E-09 1.98E-10 0.00E+00 7.56E-11 0.00E+00
Total Cancer Risk - All Potentlal Exposure Pathways 2.60E-09 7.17E-09 2.08E-10 | 0.00E+00 8.08E-11 1.10E-11
Fraction of 1E-05 Benchmark 0.000 0.001 0.000 0.000 0.000 0.000
Notes:

BEHP Bis(2-ethythexyl)phthalate

HCBZ Hexachiorobenzene

BZ Benzene

BM Bromomethane

CCl4 Carbon tetrachlorlde

DCDFM Dichlorodifluoromethane
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Table 7-3b

Noncarcinogenic Hazard Index and Cancer Risk - Subslstence Farmer
Dalry Farm Location

Norlite Corporation Light Aggregate Facllity

Cohoss, NY

Total Hl = 2.44E-01
Hazard Quotlent for consumption of beef 0.00E+00 0.00E+00 0.00E+00 3.54E-11 3.60E-10 5.04E-11 1.61E-10 0.00E+00
Hazard Quotlent for consumption of milk 0.00E+00 0.00E+00 0.00E+00 1.09E-10 1.24E-09 1.74E-10 5,22E-10 0.00E+00
Hazard Quotlent for consumption of fish 0.00E+00 0.00E+00 0.00E+00 1.13E-07 2.03E-05 6.63E-07 2.78E-08 0.00E+00
Hazard Quotient for consumption of soit 2.33E-15 9.80E-17 1.44E-18 4.60E-12 6.71E-09 7.60E-10 2.74E-09 3.33E-18
Hazard Quottent for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 1.84E-10 1.36E-05 1.30E-08 5.27E-08 0.00E+00
Hazard Quotlent for consumptlon of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 2.92E-08 9.22E-05 9.19E-08 3.84E-05 0.00E+00
Hazard Quotient for consumption of drinking water 2.78E-09 7.70E-10 7.27E-08 3.78E-08 1.33E-05 4.60E-07 1.80E-08 §.20E-08
Hazard Quotlent for inhalation 5.03E-07 4.30E-08 3.01E-07 1.33E-04 6.83E-05 8.45E-07 3.79E-08 3.34E-07
Total Hazard index - All Potentlal Exposure Pathways 5.08E-07 4.37E-08 3.73E-07 1.33E-04 2.08E-04 1.28E-05 5.01E-05 3.86E-07
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000
tal Cancer Risk - Farmer
Total Risk = 1.06E-06

Cancer Risk for consumption of besf 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.80E-14 4.24E-14 0.00E+00
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.99E-14 1.47E-13 0.00E+00
Cancer Risk for consumption of lish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.76E-10 7.87E-10 0.00E+00
Cancer Risk for consumption of soll 2.88E-18 0.00E+00 2.66E-19 0.00E+00 0.00E+00 4.25E-13 7.65E-13 7.11E-21
Cancer Risk for consumption of above-ground vegstables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.38E-10 1.48€-08 0.00E+00
Cancer Risk for consumption of below-ground vegstables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.14E-09 1.02E-08 0.00E+00
Cancer Risk for consumption of drinking water 4.54E-12 0.00E+00 1.79E-10 0.00E+00 0.00E+00 2.85E-10 5.86E-10 1.48E-12
Cancer Risk for Inhalation 2.20E-10 0.00E+00 1.45E-10 0.00E+00 0.00E+00 7.04E-10 1.41E-09 2.97E-11
Total Cancer Risk - All Potentlal Exposure Pathways 2.25E-10 0.00E+00 3.24E-10 0.00E+00 0.00E+00 7.24E-09 1.44E-08 3.H1E-11
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000
Notes:

T13DCP Trans-1,3-Dichloropropene

TCFM Trichlorofluoromethane

vCL Vinyt Chloride

HCP Hexachlorocyclopentadiene

2-NA 2-Nitroaniline

2,4-DNT 2,4-Dinitrotolusne

2,6-DNT 2,6-Dinltrotoluene

CLMTHN Chloromethane
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Table 7-3b

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Dairy Farm Location

Noriite Corporation Light Aggregats Facllity

Cohoes, NY

r
Total Hi = 2.44E-01

Hazard Quotient for consumption of beef 1.47€-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.74E-11
Hazard Quotlent for consumption of milk 5.11E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.60E-11
Hazard Quotlent for consumption of fish 4.09E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.14E-07
Hazard Quotient for consumption of soll 5.98E-11 1.91E-15 4.27E-14 3.41E-14 0.00E+00 3.45E-12
Hazard Quotient for consumption of above-ground vegetables 4.91E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.54E-10
Hazard Quotlent for consumptlon of below-ground vegetables 9.74E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.20E-08
Hazard Quotient for consumption of drinking water 3.51E-08 8.42E-09 1.99E-09 2.37E-08 0.00E+00 5.83E-08
Hazard Quotient for Inhalation 2.52E-07 3.15E-07 4.80E-08 1.00E-04 0.00E+00 1.89E-08
Total Hazard Index - All Potentlal Exposure Pathways 1.05E-05 3.23E-07 5.00E-08 1.00E-04 0.00E+00 2.58E-08
Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000

Total Cancer Risk - Farmer
Total Risk = 1.08E-08

Cancer Risk for consumption of beef 2.89E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.38E-16
Cancer Risk for consumption of milk 1.01E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.60E-16
Cancer Risk for consumption of fish 8.77E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.24E-12
Cancer Risk for consumption of soll 8.85E-14 4.24E-18 2.11E-18 0.00E+00 0.00E+00 2.21E-17
Cancer Risk for consumption of above-ground vegetables 8.89E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.98E-16
Cancer Risk for consumption of below-ground vegetables 1.44E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.41E-13
Cancer Risk for consumption of drinking water 8.77E-11 2.49E-11 1.31E-11 0.00E+00 0.00E+00 4.81E-13
Cancer Risk for inhalation 4.98E-10 2.76E-10 3.16E-10 3.81E-10 8.4B8E-09 1.62E-11
Total Cancer Risk - All Potentlal Exposure Pathways 1.58E-08 3.01E-10 3.28E-10 3.81E-10 8.48E-09 2.20E-11
Fraction of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.001 0.000
Notes:

PCP Pentachlorophenol

1,1-DCE 1,1-Dichloroethylene

1,1,2,2-TCA 1,1,2,2-Tetrachloroethane

CLFM Chloroform

1,3-BUT 1,3-Butadiens
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Table 7-3b

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Farmer
Dalry Farm Location

Norlite Corporation Light Aggregate Facility

Cohoes, NY

Total HI = 2,44E-01

Hazard Quotlent for consumption of beef 0.00E+00 6.24E-08 3.60E-07 5.04E-05
Hazard Quotient for consumption of mltk 0.00E+00 1.85E-05 1.64E-08 8.03E-05
Hazard Quotlent for consumption of tish 0.00E+00 0.00E+00 2.42E-01 2.42E-01
Hazard Quotient for consumption of soll 0.00E+00 1.40E-06 7.47E-08 1.74E-08
Hazard Quotient for consumption of above-ground vegsetables 0.00E+00 2.70E-05 1.99E-05 8.91E-05
Hazard Quotient for consumption of below-ground vegetables 0.00E+00 7.27E-08 1.17E-08 1.84E-04
Hazard Quotient for consumption of drinking water 0.00E+00 4.30E-08 2.21E-08 2.44E-05
Hazard Quotient for Inhalation 4,00E-07 1.42E-05 0.00E+00 1.56E-03
Total Hazard Index - All Potentlal Exposure Pathways 4.00E-07 7.98E-05 2.42E-01 2.44E-01
Fraction of 0.25 Benchmark 0.000 0.000 0.887 0.975

Total Cancer Risk - Farmer
Total Risk = 1,06E-06

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 2.46E-07
Cancer Risk for consumption of miik 0.00E+00 | 0.00E+00 | 0.00E+00 4.87E-07
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 2.13E-07
Cancer Risk for consumption of soll! 0.00E+00 0.00E+00 0.00E+00 9.89E-10
Cancer Risk for congsumption of above-ground vegetables 0.00E+00 | 0.00E+00 | 0.00E+00 2.61E-09
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 4.07E-08
Cancer Rlisk for consumption of drinking water 0.00E+00 0.00E+00 | 0.00E+00 1.82E-09
Cancer Risk for Inhalation 0.00E+00| 0.00E+00 | 0.00E+00 6.35E-08
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 0.00E+00 0.00E+00 1.08E-06
Fractlon of 1E-05 Benchmark 0.000 0.000 0.000 0.106
Notes:

Hg Mercury

HgCl Mercuric Chloride

MsHg Methyl Mercury
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Table 7-4

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facility

Cohoes, NY

Total Noncarcinogenic Hazard Index - Subsistence Fisher
Total Hi = 2,07E-01
Hazard Index for congumption of beef 8.57E€-08 6.50E-09 9.82E-12 4.47E-10 7.86E-10 1.97E-11 1.92E-09
Hazard Index for consumption of milk 2.58E-08 6.48E-09 2.29E-10 3.61E-12 4.22E-10 4.70E-11 5.29E-09
Hazard Index for consumption of fish 6.37E-07 1.82E-07 2.89E-08 1.62E-08 1.05E-06 B.64E-12 7.28E-10
Hazard Index for consumption of soil 6.55E-08 1.49E-08 1.38E-10 5.66E-09 2.18E-08 5.35E-11 3.54E-10
Hazard Index for consumption of above-ground vegetables 3.32E-06 9.79E-07 9.54E-09 3.08E-08 3.20E-06 2.88E-10 2.53E-08
Hazard Index for consumption of below-ground vegetables 4.77E-07 3.87E-07 1.81E-09 3.04E-09 1.05E-06 7.40E-11 1.47E-09
Hazard Index for consumption of drinking water 6.58E-07 7.74E-08 7.82E-10 4.04E-09 6.90E-08 1.45E-12 4.30E-09
Hazard Index for Inhalation 1.50E-04 2.16E-05 1.10E-04 4.44€E-04 1.72E-04 5.00E-04 1.24E-04
Total Hazard Index - All Potentlal Exposure Pathways 1.66E-04 2.33E-05 1.10E-04 4.44E-04 1.77E-04 5.00E-04 1.24E-04
Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.002 0.001 0.002 0.000
Total Cancer Risk - Subsistence Fisher
Total Risk = 2.15E-06

Cancer Risk for consumption of beef 1.58E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 4.77E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 1.09E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soil 1.12E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of above-ground vegetables 5.93E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 6.89E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 1.19E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for inhalation 2.78E-07 0.00E+00 0.00E+00 8.75E-09 2.63E-08 0.00E+00 4.43E-07
Total Cancer Risk - All Potential Exposure Pathways 2.79E-07 0.00E+00 0.00E+00 8.75E-08 2.53E-08 0.00E+00 4.43E-07
Fractlon of 1E-05 Benchmark 0.028 0.000 0.000 0.001 0.003 0.000 0.044
Notes:

As Arsenic

Sb Antimony

Ba Barium

Be Beryllium

Cd Cadmium

Total Cr Total Chromium

Crvi Chromium VI
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Table 7-4

Noncarcinogenic Hazard index and Cancer Risk - Subsistence Fisher
Nortite Corporation Light Aggregate Factlity

Cohoes, NY

TCDD-TEQ 2,3,7,8-TCDD Toxicity Equivalents

Total Noncarcinogen| rd Index - Subsistence Fisher
Total H! = 2.07E-01
Hazard Index for consumption of besf 0.00E+00 1.61E-08 3.22E-10 5.69E-09 2.16E-08 4.09E-11 2.48E-06
Hazard Index for consumption of milk 0.00E+00 2.65E-08 8.45E-09 3.85E-07 1.06E-08 1.47E-10 4.21E-08
Hazard Index for consumption of fish 0.00E+00 1.50E-07 1.25E-08 2.61E-07 3.93E-08 6.37E-07 4.01E-05
Hazard index for consumption of soil 0.00E+00 8.82E-09 3.90E-11 8.42E-10 1.94E-07 1.36E-09 7.95E-07
Hazard Index for consumption of above-ground vegetables 0.00E+00 2.59E-07 1.04E-08 2.72E-07 3.59E-06 1.35E-07 1.42E-07
Hazard Index for consumption of below-ground vegetables 0.00E+00 5.57E-08 7.93E-10 7.77E-08 5.96E-08 4.78E-08 5.12E-06
Hazard Index for consumption of drinking water 0.00E+00 3.20E-08 1.76E-09 2.31E-08 6.46E-07 5.14€E-09 4.45E-08
Hazard Index for inhalatlon 0.00E+00 3.18E-02 4 95E-07 6.49E-06 1.83E-04 1.46E-08 2.23E-05
Total Hazard Index - All Potential Exposure Pathways 0.00E+00 3.18E-02 5.20E-07 7.51E-06 1.91E-04 2.29E-08 7.62E-05
Fraction of 0.25 Benchmark 0.000 0.127 0.000 0.000 0.001 0.000 0.000
Total Cancer Risk - Subsistence Fisher
Total Risk = 2.15E-08

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.99E-08
Cancer Risk for consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.45E-08
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.28E-07
Cancer Risk for consumption of soil 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.40E-09
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.87E-09
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.60E-08
Cancer Risk for consumption of drinking water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.14E-10
Cancer Risk for inhalation 0.00E+00 6.27E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.86E-07
Total Cancer Risk - All Potential Exposure Pathways 0.00E+00 6.27E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.11E-07
Fraction of 1E-05 Benchmark 0.000 0.006 0.000 0.000 0.000 0.000 0.051
Notes:

Pb Lead

Ni Nicke!

Se Selenlum

Ag Silver

Tl Thallium

Zn 2Zinc
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Table 7-4

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facllity

Cohoes, NY

tal Noncarginogeni¢ Hazard Index - Subsisten isher
Total Hl = 2,07E-01
Hazard Index for consumption of beet 1.81E-11 2.38E-10 1.16E-09 3.14E-10 4.09E-10 3.04E-09 3.57E-08
Hazard Index for consumption of milk 4.67E-11 7.13E-10 3.07E-08 9.49E-10 1.12E-09 9.49€E-09 1.11E-07
Hazard Index for consumption of fish 7.64E-09 1.65E-08 1.88E-07 9.77E-09 1.18E-07 2.31E-09 2.72E-09
Hazard Index for consumption of soll 5.01E-11 7.99E-11 8.68E-10 4 56E-11 7.09E-10 9.38E-12 1.21E-11
Hazard Index for consumption of above-ground vegetables 9.45E-10 9.25E-10 7.39E-09 8.39E-10 9.38E-09 3.00E-09 1.50E-08
Hazard Index for consumption of below-ground vegetables 6.56E-08 3.31E-08 8.77E-07 2.44E-08 6.00E-07 4.15E-09 4.43E-09
Hazard Index for consumption of drinking water 6.45E-12 5.86E-12 5.94E-11 4.47E-12 8.69E-11 1.57E-12 1.23E-12
Hazard Index for inhalation 7.55E-10 1.25€.09 8.42E-09 1.12E-09 5.99E-09 8.52E-10 1.19E-09
Total Hazard index - All Potentlal Exposure Pathways 7.50E-08 5.28E-08 8.86E-07 3.74E-08 7.36E-07 2.29E-08 1.70E-07
Fractlon of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Cancer Risk - Subsistence Figher
Total Risk = 2.15E-06

Cancer Risk for consumption of beef 1.45E-13 2.01E-11 9.20E-12 2.73E-13 3.26E-14 2.73E-10 3.21E-10
Cancer Risk for consumption of milk 3.89E-13 6.20E-11 2.57E-11 8.40E-13 9.34E-14 8.53E-10 1.00E-09
Cancer Risk for consumption of fish 5.13E-11 8.16E-10 1.10E-09 4.82E-12 6.51E-12 1.15E-10 1.37E-11
Cancer Risk for consumption of soll 3.26E-13 3.72E-12 4.86E-12 2.10E-14 3.71E-14 4.23E-13 5.44E-14
Cancer Risk for consumption of above-ground vegetables 5.26E-12 6.56E-11 4.32E-11 6.64E-13 5.26E-13 2.68E-10 1.35€-10
Cancer Risk for consumption of below-ground vegetables 3.45E-10 1.51E-09 3.30E-08 1.11E-11 2.85E-11 1.87E-10 2.00E-11
Cancer Risk for consumption of drinking water 5.05E-14 4.02E-13 4.25E-13 3.22E-15 451E-15 1.27E-13 1.00E-14
Cancer Risk for inhalation 1.95E-11 3.24E-11 2.18E-10 2.91E-11 1.55E-10 2.20E-11 3.08E-11
Total Cancer Risk - All Potential Exposure Pathways 4.22E-10 2.51E-09 4.71E-09 4.68E-11 1.91E-10 1.72E-09 1.52E-09
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Notes:

BAA Benzo(a)anthracene

BAP Benzo(a)pyrene

BBF Benzo(b)tluoranthene

BKF Benzo{k)fiuoranthene

CHRYS Chrysene

DBAHA Dibenz(a,h}anthracene

INDENO Indeno(1,2,3-c,d)pyrene
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Table 7-4

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facility

Cohoes, NY

Total Noncarginogenic H ndex - Subsigtence Fisher
Total HI = 2,07E-01
Hazard Index for consumption of beef 1.38E-08 5.81E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of milk 3.37E-08 1.56E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of fish 1.94E-08 2.88E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of soil 1.44E-07 2.02E-08 4.01E-13 5.93E-14 481E-13 1.85E-17 1.47E-14
Hazard Index for consumption of above-ground vegetables 6.91E-06 7.00E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of below-ground vegetables 2.76E-04 9.37E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hazard Index for consumption of drinking water 4.43E-08 1.14E-07 1.15E-07 1.87E-07 1.01E-07 1.19E-09 2.76E-09
Hazard Index for inhalation 6.87E-06 8.11E-05 1.98E-04 1.84E-04 1.24E-04 4.10E-06 1.37E-05
Total Hazard Index - All Potential Exposure Pathways 2.92E-04 1.79E-04 1.98E-04 1.64E-04 1.24E-04 4.10E-06 1.37E-05
Fraction of 0.25 Benchmark 0.001 0.001 0.001 0.001 0.000 0.000] 0.000
Total C. r Risk - Subsist Fisher
Total Rlsk = 2.15E-08

Cancer Risk for consumption of beef 1.50E-12 3.06E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of milk 3.70E-12 8.18E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of fish 2.04E-10 1.51E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of soll 1.51E-11 1.06E-11 2.72E-17 0.00E+00 1.80E-17 1.14E-19 1.82E-17
Cancer Risk for consumption of above-ground vegetables 6.00E-10 3.68E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of below-ground vegetables 2.36E-08 4.93E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cancer Risk for consumption of drinking water 4.96E-12 5.98E-11 7.81E-12 0.00E+00 3.79E-12 8.23E-12 3.40E-12
Cancer Risk for Inhalation 7.91E-10 4.27E-08 4.04E-09 0.00E+00 1.54E-09 0.00E+00 4.50E-08
Tota! Cancer Risk - All Potentlal Exposure Pathways 2.55E-08 9.39E-08 4.05E-09 0.00E+00 1.55E-09 8.23E-12 4.51E-09
Fraction of 1E-05 Benchmark 0.003 0.009 0.000 0.000 0.000 0.000 0.000
Notes:

BEHP Bis(2-ethylhexyl)phthalate

HCBZ Hexachlorobenzene

BZ Benzene

BM Bromomethane

CCl4 Carbon tetrachloride

DCDFM Dichloroditiuoromethane

T13DCP Trans-1,3-Dichloropropene
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Table 7-4

Noncarcinogenic Hazard index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facility

Cohoes, NY

tal N rein IcH - nce Figher
Total Hi = 2.07E-01
Hazard Index for consumption of beef 0,00E+00 0.00E+00 3.95E-12 3.99E-11 5.59E-12 1.67E-11 0.00E+00
Hazard Index for consumption of milk 0.00E+00 0.00E+00 1.09E-11 1.24E-10 1.74E-11 6.22E-11 0.00E+00
Hazard Index for consumption of fish 0.00E+00 0.00E+00 1.53E-07 1.52E-05 4.94E-07 2.07E-08 0.00E+00
Hazard tndex for consumption of soll 6.06E-16 9.09E-18 2.90E-11 4.24E-08 4.80E-09 1.73E-08 2.10E-15
Hazard Index for consumption of above-ground vegetables 0.00E+00 0.00E+00 2.21E-09 1.83E-04 1.75E-05 7.08E-05 0.00E+00
Hazard Index for consumption of below-ground vegetables 0.00E+00 0.00E+00 3.94E-07 1.24E-03 1.24E-04 491E-04 0.00E+00
Hazard Index for consumption of drinking water 7.70E-10 7.27E-08 3.78E-08 1.33E-05 4.60E-07 1.90E-06 5.20E-08
Hazard Index for inhalation 1.17E-06 8.19E.06 3.61E-03 1.80E-03 2.57E-05 1.03E-04 9.10E-06
Total Hazard Index - All Potential Exposure Pathways 1.17E-08 8.26E-08 3.81E-03 3.28E-03 1.68E-04 6.69E-04 9.15E-08
Fraction of 0.25 Benchmark 0.000 0.000 0.014 0.013 0.001 0.003 0.000
otal Cancer Risk - Subsisten isher
Total Risk = 2.15E-06

Cancer Risk for consumption of beef 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.12E-156 4.68E-15 0.00E+00
Cancer Risk tor consumption of milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.70E-15 1.46E-14 0.00E+00
Cancer Risk for consumption of fish 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.76E-10 5.78E-10 0.00E+00
Cancer Risk for consumption of soil 0.00E+00 1.68E-18 0.00E+00 0.00E+00 2.68E-12 4.83E-12 4.49E-20
Cancer Risk for consumption of above-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.78E-09 1.98E-08 0.00E+00
Cancer Risk for consumption of below-ground vegetables 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.93E-08 1.37E-07 0.00E+00
Cancer Risk for consumpiion of drinking water 0.00E+00 1.34E-10 0.00E+00 0.00E+00 2.57E-10 5.30E-10 1.11E-12
Cancer Risk for inhalation 0.00E+00 2.96E-09 0.00E+00 0.00E+00 1.44E-08 2.88E-08 6.06E-10
Total Cancer Risk - All Potentlal Exposure Pathways 0.00E+00 3.10E-09 0.00E+00 0.00E+00 9.40E-08 1.87E-07 6.07E-10
Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.009 0.019 0.000
Notes:

TCFM Trichlorofluoromethane

VCL Vinyl Chloride

HCP Hexachlorocyclopentadiens

2-NA 2-Nitroaniline

2,4-DNT 2,4-Dinitrotoluene

2,6:DNT 2,6-Dinitrotoluene

CLMTHN Chloromethane
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Table 7-4

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facllity

Cohoss, NY

rel nic r - Fisher
Total Hl = 2.07E-01
Hazard Index for consumption of beef 1.64E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-12
Hazard Index for consumption of milk 5.11E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.60E-12
Hazard Index for consumption of fish 3.97E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.31E-07
Hazard Index for consumption of soll 3.78E-10 1.21E-14 2.70E-13 2.16E-13 0.00E+00 2.18E-11
Hazard Index for consumption of above-ground vegetables 6.83E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.07E-09
Hazard Index for consumption of below-ground vegetables 1.31E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.97E-07
Hazard Index for consumption of drinking water 3.51E-08 8.42E-09 1.99€-09 2.37E-08 0.00E+00 5.63E-08
Hazard Index for inhalation 6.88E-06 8.5B8E-06 1.31E-08 2.73E-03 0.00E+00 5.15E-05
Total Hazard Index - All Potentlal Exposure Pathways 1.39E-04 8.58E-06 1.31E-06 2.73E-03 0.00E+00 5.27E-05
Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.011 0.000 0.000
Total Cancer Risk - Subsistence Fisher
Total Risk = 2.15E-08

Cancer Risk for consumption of beef 2.43E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.24E-17
Cancer Risk for consumption of mitk 7.56E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.59E-17
Cancer Risk for consumption of fish 5.88E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.33E-12
Cancer Risk for consumption of soll 5.59E-13 2.68E-17 1.33E-15 0.00E+00 0.00E+00 1.40E-16
Cancer Risk for congsumption of above-ground vegetables 1.01E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.32E-14
Cancer Risk for consumption of below-ground vegetables 1.94E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-12
Cancer Risk for consumption of drinking water 5.19E-11 1.87E-11 9.83E-12 0.00E+00 0.00E+00 361E-13
Cancer Risk for inhalation 1.02E-08 5.64E-09 6.44E-09 7.79E-09 1.73E-07 3.30E-10
Total Cancer Risk - All Potentlal Exposure Pathways 2.05E-07 5.66E-09 6.45E-09 7.78E-09 1.73E-07 3.38E-10
|Fraction of 1E-05 Benchmark 0.021 0.001 0.001 0.00t 0.017 0.000
Notes:

PCP Pentachlorophenot

1,1-DCE 1,1-Dichloroethylene

1,1,2,2-TCA 1,1,2,2-Tetrachloroethane

CLFM Chloroform

1,3-BUT 1,3-Butadiens

HCBU Hexachlorobutadiene
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Table 7-4

Noncarcinogenic Hazard Index and Cancer Risk - Subsistence Fisher
Norlite Corporation Light Aggregate Facility

Cohoes, NY

g

tal Noncargl ni - it Figher
Total Hl = 2.07E-01

Hazard Index for consumption of beef

Hazard Index for consumption of mlik

Hazard Index for consumption of fish

Hazard index for consumption of soil

Hazard Index for consumption of above-ground vegetables
Hazard Index for consumption of below-ground vegetables
Hazard Index for consumption of drinking water

Hazard Index for inhalation

Total Hazard Index - All Potentlal Exposure Pathways
Fractlon of 0.25 Benchmark

) ncer Risk - slste Flsher
Total Risk = 2.16E-06

Cancer Risk for consumption of beef
Cancer Risk for consumption of milk
Cancer Risk for consumption of fish
Cancer Risk for consumption of soll
Cancer Risk for consumption of above-ground vegetables
Cancer Risk for consumption of below-ground vegetables
Cancer Risk for consumption of drinking water
Cancer Risk for Inhalation

Total Cancer Risk - All Potentlal Exposure Pathways

Fraction of 1E-05 Benchmark

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1.09E-05

1.09E-05

0.000

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.000

6.69E-07
1.95E-06
0.00E+00
4.51E-08
3.51E-04
5.00E-05
4.30E-06
3.86E-04

7.99E-04

0.003

0.C0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.000

3.98E-08
1.64E-07
1.81E-0t
2.40E-07
2.77E-04
8.03E-06
2.21E-06
0.00E+00

1.861E-01

0.644

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

0.000

5.52E-08
8.03E-06
1.61E-01
6.09E-06
9.20E-04
2.43E-03
2.45E-05
4.29E-02

2.07E-01

0.828

2.05E-08
3.65E-08
2.33E-07
4.46E-09
3.34E-08
5.16E-07
1.63E-09
1.31E-06

2.15E-06

0.215

Notes:

Hg
HgCl
MeHg

Elemental Mercury

Mercuric Chlorid
Methyt Mercury
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Table 7-5a

Total Cancer Risk Summary - Primary Scenarios
Norlite Corporation Light Aggregate Facility
Cohoes, NY

North Resident Locatlon Subsistence Farmer Subsistence
Child Resldent Adult Resident Beef Farm Locatlon Fisher Erie Canal

Carcinogenlc Carcinogenic Carcinogenic Carcinogenic
Potentlal Exposure Pathway Risk Risk Risk Risk
Cancer risk for consumption of beef 3.57E-09 2.05E-08 2.74E-07 2.05E-08
Cancer risk for consumption of milk 2.39E-08 3.65E-08 5.44E-07 3.65E-08
Cancer risk for consumption of fish 9.69E-09 1.57E-07 2.13E-07 2.33E-07
Cancer risk for ingestion of soil 2.42E-08 4.46E-09 1.09E-09 4.46E-09
Cancer risk for consumption of above-ground vegetables 2.73E-09 3.34E-08 2.88E-09 3.34E-08
Cancer risk for consumption of below-ground vegetables 4.80E-08 5.16E-07 4.47E-08 5.16E-07
Cancer risk for consumptlon of drinking water 3.46E-10 1.53E-09 1.86E-09 1.53E-09
Cancer risk for inhalation 2.49E-07 1.31E-06 7.11E-08 1.31E-06
Total Cancer Risk 3.61E-07 2.08E-06 1.15E-06 2.15E-06
Notes:
Source: ENSR, 1999 RN: 0

4/8/02
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Table 7-5b

Total Cancer Risk Summary - Alternative Scenarios
Norlite Corporation Light Aggregate Facility
Cohoes, NY

South Resident Location

Subsistence Farmer

Child Resldent Adult Resident Dairy Farm Location
Carcinogenic Carcinogenic Carcinogenic

Potential Exposure Pathway Risk Risk Risk
Cancer risk for consumption of beef 3.57E-09 2.05E-08 2.46E-07
Cancer risk for consumption of milk 2.39E-08 3.65E-08 4.87E-07
Cancer risk for consumption of fish 9.69E-09 1.57E-07 2.13E-07
Cancer risk for ingestion of soil 6.21E-09 1.14E-09 9.89E-10
Cancer risk for consumption of above-ground vegetables 3.92E-10 4.75E-09 2.61E-09
Cancer risk for consumption of below-ground vegetables 7.02E-09 7.69E-08 4.07E-08
Cancer risk for consumption of drinking water 3.41E-10 1.50E-09 1.82E-09
Cancer risk for inhalation 7.47E-10 3.93E-09 6.35E-08
Total Cancer Risk 5.18E-08 3.02E-07 1.06E-06
Notes:
Source: ENSR, 1999 RN: 0

Norlite02C NY .xls
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Table 7-6a

Total Noncarcinogenic Hazard Index - Summary
Norlite Corporation Light Aggregate Facility
Cohoes, NY

Potential Exposure Pathway

North Resident Location

Chlld Resident
Noncarcinogenic
Hazard Index

Adult Resident
Noncarcinogenic
Hazard Index

Subsistence Farmer
Beef Farm Location
Noncarcinogenic
Hazard Index

Subsistence
Fisher Erle Canal
Noncarcinogenic

Hazard Index

Hazard Index for consumption of beef 0.000012 0.0000055 0.000055 0.0000055
Hazard Index for consumption of milk 0.00006 0.000008 0.00009 0.000008
Hazard Index for consumption of fish 0.18 0.24 0.24 0.16
Hazard Index for Ingestion of soll 0.00040 0.000006 0.00000182 0.000006
Hazard Index for consumption of above-ground vegetables 0.00091 0.00092 0.000077 0.00092
Hazard Index for consumption of below-ground vegetables 0.0027 0.0024 0.00020 0.0024
Hazard Index for consumption of drinking water 0.0001 0.00002 0.00002 0.00002
Hazard Index for inhatation 0.043 0.043 0.0018 0.043
Total Noncarcinogenic Hazard Index 0.23 0.29 0.24 0.21
Notes:

Source: ENSR, 1999 RN: 0

4/8/02
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Table 7-6b

Total Noncarcinogenic Hazard Index - Summary Alternative Scenarios

Norlite Corporation Light Aggregate Facility

Cohoes, NY

Potential Exposure Pathway

South Resident Location

Chlld Resident
Noncarcinogenic
Hazard Index

Aduit Resldent
Noncarcinogenic
Hazard Index

Subsistence Farmer
Dalry Farm Location
Noncarcinogenic
Hazard Index

Hazard Index for consumption of beef 0.000012 0.0000055 0.000050
Hazard Index for consumption of milk 0.00006 0.000008 0.00008
Hazard Index for consum’ption of fish 0.18 0.24 0.24
Hazard Index for ingestion of soil 0.00076 0.000011 0.00000174
Hazard Index for consumption of above-ground vegetables 0.000128 0.000129 0.000069
Hazard Index for consumption of below-ground vegetables 0.0004 0.0004 0.00018
Hazard Index for consumption of drinking water 0.0001 0.00002 0.00002
Hazard Index for inhalation 0.00013 0.00013 0.0016
Total Noncarcinogenic Hazard Index 0.18 0.24 0.24
Notes:

Source: ENSR, 1999 RN: 0

Norlite02C NY.xls
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. Table 7-7a
W Evaluation of Infant Exposure to Dioxin - Primary Locations
Norlite Corporation Light Agregate Facility

Cohoes, NY
Average Daily
Dose - Infant
(pg/kg BW-day)
Beef Farm - Subsistence Farmer - Infant 4.29E-01
Subsistence Fisher - Infant 2.28E-01
North Resident Location - Infant 1.72E-01

bmilk NY.xIs
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Table 7-7b
Evaluation of Infant Exposure to Dioxin - Aiternative Locations
Norlite Corporation Light Aggregate Facility

Cohoes, NY
Average Daily
Dose - infant
(pg/kg BW-day)
Dairy Farm - Subsistence Farmer - Infant 3.97E-01
South Resident Location - Infant 1.49E-01

bmilk NY.xis




Table 7-8a
Risk Evaluation for Lead - Child Resident North Resident Location
Norlite Corporation Light Aggregate Facility

Cohoes, NY
Predicted Site _
and Intake _ o ) Predicted Blood

Medium Congcentration § L Slope Factor. . Reference . _Lead Level (ug/dL) |
Air 0.000042 ug/m3 1.97 ug/dL blood lead per ug/m3 air lead U. S. EPA, 1988c¢ 8.27E-05
Drinking Water 1.6881E-06 ug/L 0.26 ug/dL blood lead per ug/L water lead (a) U. S. EPA, 1891b 4.38E-07
Diet 1.1611E-05 ug/day 0.24 ug/dL. blood iead per ug/day dietary lead (b) U. S. EPA, 1989¢c 2.79E-08
Soil 0.00031 ug/g 0.0068 ug/dL blood lead per ug/g soil lead (c) U. S. EPA, 1986b 2.08E-06
Total Predicted Blood Level = 0.000088

Notes:
(a) - Used value for children (0-6 months) at water concentrations below 15 ug/L.

(b) - Combined dietary intake from vegetables, fish, beef and dairy milk. Used value for children (0-8 months).

¢) - Used upper range valuse for children.

Source: ENSR, 2001 RN: 1
4/8/02
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TABLE 7-9

Short-term Exposure Air Modeling Results

Guideline Averaging Per Unit Maximum
Concentration Period Emission Rate | 1-hour Conc.* | Percent of

COMPOUND CAS # (pg/m?) Source (hours) (g/sec) {(pg/m?) Guideline
1,1,1.2-TETRACHLOROETHANE 630-20-6 5.15E+04 TEEL-1 0.25 S.SéE-OS 7.40E-03 0.000%
1,1,1-TRICHLOROETHANE 71-55-6 6.80E+04 Air Guide 2000 SGC 1 5.36E-05 7.40E-03 0.000%
1,1,2.2-TETRACHLOROETHANE 79-34-5 2.06E+04 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,1,2-TRICHLOROETHANE 79-00-5 1.64E+05 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,1-DICHLOROETHANE 75-34-3 1.21E+06 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,3-DICHLOROETHYLENE 75-35-4 7.93E+04 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,2,4-TRICHLOROBENZENE 120-82-1 3.71E+04 TEEL-1 1 8.52E-05 1.18E-02 0.000%
1,2-DICHLOROBENZENE °* 95-50-1 3.01E+05 TEEL-1 1 5.14E-05 7.09E-03 0.000%
1,2-DICHLOROETHANE 107-06-2 8.09E+03 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,2-DICHLOROPROPANE 78-87-5 5.08E+05 TEEL-1 1 5.36E-05 7.40E-03 0.000%
1,3-BUTADIENE 106-99-0 NA NA NA 3.20E-04 4.42E-02 NA
1,3-DICHLOROBENZENE (a) 541-73-1 3.00E+04 Air Guide 2000 SGC 1 4.67E-05 6.44E-03 0.000%
1,4-DICHLOROBENZENE (a) 106-46-7 6.61E+05 TEEL-1 1 2.87E-05 3.96E-03 0.000%
2,3,7,8-TCDD - TE 1746-01-6 3.50E+00 TEEL-1 NA 2.07E-09 2.86E-07 0.000%
12.4,5-TRICHLOROPHENOL 95-95-4 2.99E+04 TEEL-1 3.52E-05 4.86E-03 0.000%
2,4,6-TRICHLOROPHENOL (a) 88-06-2 3.00E+04 TEEL-1 0.25 1.02E-04 1.41E-02 0.000%
2,4-DICHLOROPHENOL 120-83-2 3.00E+04 TEEL-1 0.25 3.52E-05 4.86E-03 0.000%
2,4-DIMETHYLPHERNOL 105-67-9 NA NA NA 3.52E-05 4.86E-03 NA
2,4-DINITROTOLUENE 121-14-2 6.00E+02 TEEL-1 0.25 3.52E-05 4.86E-03 0.001%
2,6-DINITROTOLUENE 606-20-2 6.00E+02 TEEL-1 0.25 3.52E-05 4.86E-03 0.001%
2-BUTANONE 78-93-3 5.90E+01 ATEL-1 1 1.01E-04 1.40E-02 0.024%

-CHLORONAPHTHALENE 91-58-7 5.99E+02 TEEL-1 0.25 7.04E-06 9.72E-04 0.000%
2-CHLOROPHENOL 95-57-8 5.26E+03 TEEL-1 0.25 3.52E-05 4.86E-03 0.000%
2-METHYLNAPHTHALENE (a) 91-57-6 NA NA NA 1.03E-06 1.43E-04 NA
2-METHYLPHENOL 95-48-7 2.40E+03 Air Guide 1995 SGC 1 3.97E-05 5.48E-03 0.000%
2-NITROANILINE 88-74-4 NA NA NA 7.04E-05 9.72E-03 NA
4-METHYL-2-PENTANONE 108-10-1 3.07E+05 TEEL-1 1 1.07E-04 1.48E-02 0.000%
4-METHYLPHENOL 10644-5 2.40E+03 Air Guide 1995 SGC 1 4.79E-05 6.60E-03 0.000%
4-NITROPHENOL 100-02-7 NA NA NA 1.41E-04 1.94E-02 NA
ACENAPHTHENE 83-32-9 NA NA NA 9.16E-08 1.26E-05 - NA
ACENAPHTHYLENE 208-96-8 NA NA NA 8.87E-07 1.22E-04 NA
AMMONIA ** 7664-41-7 2.40E+03 Air Guide 2000 SGC 1 1.34E-01 1.85E+01 0.771%
ANTHRACENE 120-12-7 6.0E+03 TEEL-1 NA 2.11E-07 2.92E-05 0.000%
ANTIMONY 7440-36-0 1.49E+03 TEEL-1 1 2.43E-06 3.35E-04 0.000%
ARSENIC 7440-38-2 3.00E+01 TEEL-1 1 6.17E-06 8.51E-04 0.003%
BARIUM 7440-39-3 1.52E+03 TEEL-1 1 6.83E-06 9.49E-04 0.000%
BENZENE 71-43-2 1.60E+05 ERPG-1 1 2.32E-04 3.20E-02 0.000%
BENZO(A)ANTHRACENE 56-55-3 6.0E+02 TEEL-1 NA 2.14E-09 2.95E-07 0.000%
BENZO(A)PYRENE 50-32-8 7.50E+03 TEEL-1 0.25 2.58E-08 3.56E-06 0.000%
BENZO(B)FLUORANTHENE 205-99-2 NA NA NA 1.73E-08 2.39E-06 NA
BENZO(E)PYRENE 192-97-2 NA NA NA 8.81E-08 1.22E-05 NA
BENZO(G,H,)PERYLENE 191-24-2 NA NA NA 6.36E-08 8.77E-06 NA
BENZO(K)FLUORANTHENE 207-08-9 NA NA NA 2.32E-10 320E-08 NA
BERYLLIUM 7440-41-7 5.00E+00 TEEL-1 X 6.07E-07 8.38E-05 0.002%
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 1.20E+03 Air Guide 1995 SGC 1 9.39E-05 1.30E-02 0.001%
BROMODICHLOROMETHANE 75-27-4 4.0E+03 TEEL-1 NA 6.01E-05 8.29E-03 0.000%
BROMOFORM 75-25-2 1.55E+04 TEEL-1 1 6.01E-05 8.29€-03 0.000%
BROMOMETHANE 74-83-9 5.83E+04 TEEL-1 1 3.20E-04 4.42E-02 0.000%
BUTYLBENZYLPHTHALATE 85-68-7 5.00E+05 TEEL-1 1 3.52E-05 4.86E-03 0.000%
CADMIUM 7440-43-Q 2.99E+01 TEEL-1 1 2.43E-06 3.35E-04 0.001%
CARBON TETRACHLORIDE 56-23-5 1.28E+05 ERPG-1 1 4.84E-05 6.69E-03 0.000%
CHLORINE "~ 7782-50-5 2.90E+02 Air Guide 2000 SGC 1 6.69E-03 9.23E-01 0.318%
(CHLOROBENZENE 108-90-7 1.38E+05 TEEL-1 1 1.34E-04 1.85E-02 0.000%
CHLOROFORM 67-66-3 9.77E+03 TEEL-1 3 1.60E-04 2.21E-02 0.000%
CHLOROMETHANE 74-87-3 2.06E+05 TEEL-1 1 3.20E-04 4.42E-02 0.000%
CHROMIUM (TOTAL) 7440-47-3 1.49E+03 TEEL-1 1 7.08E-06 9.77E-04 0.000%
CHROMIUM (V)) ** 18540-29-9 NA TEEL-1 0.25 1.85E-06 2.55E-04 NA
CHRYSENE 218-01-9 2.00E+02 TEEL-1 0.25 1.23E-10 1.70E-08 0.000%
C1S-1,3-DICHLOROPROPENE (a) 10061-01-5 1.36E+04 TEEL-1 0.25 5.25E-05 7.25E-03 0.000%
COPPER 7440-50-8 1.00E+02 Air Guide 2000 SGC 1 4.90E-05 6.76E-03 0.007%
DIBENZ(A HJANTHRACENE 53-70-3 3.01E+04 TEEL-1 0.25 1.76E-08 2.43E-06 0.000%
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TABLE 7-9

Short-term Exposure Air Modeling Results
Guideline Averaging Per Unit Maximum
Concentration Period Emission Rate | 1-hour Conc.” | Percent of
COMPOUND CAS # (pg/m?) Source {hours) (g/sec) (pg/m?) Guideline
DIBROMOMETHANE 74-95-3 NA NA NA 5.36E05 7.40E-03 NA
DICHLORODIFLUOROMETHANE 75-71-8 1.48E+07 TEEL-1 1 3.20E-04 4.42E-02 0.000%
DIETHYLPHTHALATE 84-66-2 1.50E+04 TEEL-1 1 2.76E-05 “3.81E-03 0.000%
DIMETHYLPHTHALATE 131-11-3 1.20E+03 Air Guide 2000 SGC 1 ° 3.52E-05 4.86E-03 0.000%
DI-N-BUTYLPHTHALATE 84-74-2 1.20E+03 Air Guide 1995 SGC 1 3.52E-05 4.86E-03 0.000%
DI-N-OCTYLPHTHALATE 117-84-0 NA NA NA 3.52E-05 4.86E-03 NA
ETHYLBENZENE 100-41-4 5.43E+05 TEEL-1 1 5.36E-05 7.40E-03 0.000%
FLUORANTHENE 206-44-0 3.0E+01 TEEL-1 NA 4.23E-07 5.83E-05 0.000%
FLUORENE 86-73-7 NA NA NA 6.34E-07 8.75E-05 NA
HEXACHLOROBENZENE 118-74-1 7.45E+01 TEEL-1 1 4.44E-05 6.12E-03 0.008%
HEXACHLOROBUTADIENE 87-68-3 3.20E+04 ERPG-1 1 7.04E-06 9.72E-04 0.000%
HEXACHLOROCYCLOPENTADIENE 77-47-4 2.23E+02 TEEL-1 1 1.41E-04 1.94E-02 0.009%
HEXACHLOROETHANE 67-72-1 2.90E+04 TEEL-1 1 7.04E-06 9.72E-04 0.000%
HYDROGEN BROMIDE ** 10035-10-6 | 9.90E+02 Air Guide 2000 SGC 1 2.59E-02 3.57E+00 0.361%
HYDROGEN CHLORIDE = 7647010 1.50E+02 Air Guide 2000 SGC 1 1.16E+00 1.60E+02 106.720%
HYDROGEN FLUORIDE ™ 7664-39-3 7.50E+00 Air Guide 2000 SGC 1 5.18E-03 7.15E-01 9.531%
INDENO(1,2,3-CD)PYRENE 193-39-5 NA NA NA 2.46E-09 3.40E-07 NA
LEAD 7439-92-1 1.50E+02 TEELA1 1 4.13E-06 5.70E-04 0.000%
M/P-XYLENE 1330-20-7 4.30E+03 Air Guide 2000 SGC 1 5.21E-05 7.19E-03 0.000%
MERCURY (NON-CHLORIDE) 7439-97-6 1.00E+02 TEEL-1 1 9.30E-05 1.28E-02 0.013%
MERCURY CHLORIDE 07487-94-7 2.40E+00 Air Guide 2000 SGC 1 4.25E-05 5.87E-03 0.244%
METHYLENE CHLORIDE 75-09-2 6.96E+05 ERPG-1 1 1.96E-04 2.70E-02 0.000%
METHYLMERCURY 22967-92-6 NA NA NA NA NA NA
NAPHTHALENE 91-20-3 7.86E+04 TEEL-1 1 2.12E-05 2.93E-03 0.000%
NICKEL 7440-02-0 1.56E+00 ATEL-1 1 8.50E-05 1.17E-02 0.752%
\ NITROBENZENE 98-95-3 1.51E+04 TEEL-1 1 7.04E-06 9.72E-04 0.000%
O-XYLENE 95-47-6 4.30E+03 Air Guide 2000 SGC 1 5.36E-05 7.40E-03 0.000%
PARTICULATE MATTER °* - 3.80E+02 NAAQS 24 1.80E-01 2.48E401 6.537%
PENTACHLOROPHENOL 87-86-5 1.53E+03 TEEL-1 1 1.41E-04 1.94E-02 0.001%
PERYLENE (a) 198-55-0 NA NA NA 2.20E-08 3.03E-06 NA
PHENANTHRENE 85-01-8 NA NA NA 1.23E-06 1.70E-04 NA
PHENOL 108-95-2 3.85E+04 ERPG-1 1 5.25E-05 7.25E-03 0.000%
PYRENE 129-00-0 NA NA NA 2.96E-07 4.08E-05 NA
SELENIUM 7782-49-2 2.94E+00 ATEL-1 1 3.04E-06 4.20E-04 0.014%
SILVER 7440-22-4 3.00E+02 TEEL-1 1 1.29E-06 1.78E-04 0.000%
STYRENE 100-42-5 2.13E+05 ERPG-1 1 4.26E-05 5.88E-03 0.000%
[TETRACHLOROETHYLENE 127-18-4 6.78E+05 ERPG-1 1 6.13E-05 B.46E-03 0.000%
THALLIUM 7440-28-0 3.00E+02 TEEL-1 1 3.04E-06 4.20E-04 0.000%
TOLUENE 108-88-3 1.88E+05 ERPG-1 1 8.53E-05 1.18E-02 0.000%
TRANS-1,2-DICHLOROETHENE 156-60-5 5.30E+04 AEGL-1 0.25 5.36E-05 7.40E-03 0.000%
TRANS-1,3-DICHLOROPROPENE (a) | 10061-02-6 1.36E+04 TEEL-1 0.25 5.36E-05 7.40E-03 0.000%
TRICHLOROETHYLENE 79-01-6 5.38E+05 ERPG-1 1 4.80E-05 6.63E-03 0.000%
TRICHLOROFLUOROMETHANE 75-694 2.81E+06 TEEL-1 1 3.20E-04 4.42E-02 0.000%
VINYL CHLORIDE 75-01-4 2.07E+05 ATEL-1 1 3.20E-04 4.42E-02 0.000%
ZINC 7440-66-6 NA NA NA 1.44E-04 1.99E-02 NA
* For two kilns operating simultaneously.
** Emission result from 1999 testing used, because parameter not measured in 2000 program.
NA = not available
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| Guideline | Averaging Per Unit Maximum
Concentration Period Emission Rate | Annual Conc.®| Percent of
COMPOUND CAS # (pg/m3) Source (hours) (g/sec) {(pg/m?3) Guideline
1,1,1,2-TETRACHLOROETHANE 630-20-6 1.40E-01 NA NA 5.36E-05 3.52E-04 NA
1,1,1-TRICHLOROETHANE 71-55-6 1.00E+03 | Air Guide 2000 AGC Annual 5.36E-05 3.52E-04 0.000%
1,1,2,2-TETRACHLOROETHANE 79-34-5 1.70E-02 [ Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 2.068%
1,1,2-TRICHLOROETHANE 79-00-5 6.30E-02 | Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 0.558%
1,1-DICHLOROETHANE 75-34-3 2.00E+01 | Air Guide 2000 AGC | Annual 5.36E-05 3.52E-04 0.002%
1,+DICHLOROETHYLENE 75-35-4 2.00E-02 | Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 1.758%
1,2,4-TRICHLOROBENZENE 120-82-1 9.00E+00 Air Guide1995 AGC Annual 8.52E-05 5.59E-04 0.006%
1,2-DICHLOROBENZENE ** 95-50-1 3.60E+02 | Air Guide 2000 AGC | Annual 5.14E-08 3.37E-07 0.000%
1,2-DICHLOROETHANE 107-06-2 3.80E-02 | Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 0.925%
1,2-DICHLOROPROPANE 78-87-5 4.00E+00 | Air Guide 2000 AGC Annual 5.36E-05 3.52E-04 0.009%
1,3-BUTADIENE 106-99-0 3.60E-03 [ Air Guide 2000 AGC | Annual 3.20E-04 4.42E-04 12.278%
1,3-DICHLOROBENZENE (a) 541-73-1 3.60E+02 | Air Guide 2000 AGC | Annual 4.67E-05 3.06E-04 0.000%
1,4-DICHLOROBENZENE (a) 106-46-7 9.00E-02 | Air Guide 2000 AGC| Annual 2.87E-05 1.88E-04 0.209%
2,3,7,8-TCDD - TE 1746-01-6 3.0E-08 Air Guide 2000 AGC | Annual 2.07E-09 1.36E-08 45.264%
2,4,5-TRICHLOROPHENOL 95-95-4 3.50E+02 | Air Guide 2000 AGC Annual 3.52E-05 2.31E-04 0.000%
2,4,6-TRICHLOROPHENOL (a) 88-06-2 3.20E-01 Air Guide 2000 AGC Annual 5.14E-05 3.37E-04 0.105%
2,4-DICHLOROPHENOL 120-83-2 1.10E+01 | Air Guide 1995 AGC | Annual 3.52E-05 2.31E-04 0.002%
2,4-DIMETHYLPHENOL 105-67-9 NA NA NA 3.52E-05 2.31E-04 NA
2,4-DINITROTOLUENE 121-14-2 5.00E-03 | Air Guide 2000 AGC | Annual 3.52E-05 2.31E-04 4.621%
2,6-DINITROTOLUENE 606-20-2 NA NA NA 3.52E-05 2.31E-04 NA
2-BUTANONE 78-93-3 1.00E+03 | Air Guide 2000 AGC | Annual 1.01E-04 6.65E-04 0.000%
2-CHLORONAPHTHALENE 91-58-7 NA NA NA 7.04E-06 4.62E-05 NA
2-CHLOROPHENOL 95-57-8 NA NA NA 3.52E-05 2.31E-04 NA
2-METHYLNAPHTHALENE (a) 91-57-6 NA NA NA 1.03E-06 6.77E-06 NA
2-METHYLPHENOL 95-48-7 1.80E+02 | Air Guide 2000 AGC | Annual 3.97E-05 2.60E-04 0.000%
2-NITROANILINE 88-74-4 NA NA NA 7.04E-05 4.62E-04 NA
“METHYL-2-PENTANONE 108-10-1 4.90E+02 | Air Guide 2000 AGC Annual 1.07E-04 7.03E-04 0.000%
METHYLPHENOL 106-44-5 1.80E+02 | Air Guide 2000 AGC Annual 4.79E-05 3.14E-04 0.000%
4-NITROPHENOL 100-02-7 1.0E-01 Air Guide 2000 AGC Annual 1.21E-04 9.24E-04 0.924%
ACENAPHTHENE 83-32-9 NA NA NA 9.16E-08 6.01E-07 NA
ACENAPHTHYLENE 208-96-8 NA NA NA 8.87E-07 5.82E-06 NA
AMMONIA =" 7664-41-7 1.00E+02 | Air Guide 2000 AGC Annual 1.34E-01 8.79E-01 0.879%
ANTHRACENE 120-12-7 2.0E-02 Air Guide 2000 AGC| Annual 2. 1E-07 1.39E-06 0.007%
ANTIMONY 7440-36-0 1.20E+00 | Air Guide 2000 AGC Annual 2.43E-06 1.59E-05 0.001%
ARSENIC 7440-38-2 | 2.30E-04 | Air Guide 2000 AGC | Annua! 6.17E-06 4.05E-05 17.598%
BARIUM 7440-39-3 1.20E+00 | Air Guide 2000 AGC Annual 6.88E-06 4.51E-05 0.004%
BENZENE 71-43-2 1.30E-01 Air Guide 2000 AGC Annual 2.32E-04 1.52E-03 1.172%
BENZO(A)ANTHRACENE 56-55-3 2.00E-02 | Air Guide 2000 AGC | Annual 1.55E-09 1.02E-08 0.000%
BENZO(A)PYRENE 50-32-8 2.00E-03 | Air Guide 2000 AGC| Annual 2.00E-08 1.31E-07 0.007%
BENZO(B)FLUORANTHENE 205-99-2 NA NA NA 8.64E-09 5.67E-08 NA
BENZO(E)PYRENE 192-97-2 NA NA NA 8.81E-08 1.22E-05 NA
BENZO(G.H,)PERYLENE 191-24-2 NA NA NA 6.36E-08 417E-07 NA
BENZO(K)FLUORANTHENE 207-08-9 NA NA NA 1.74E-10 1.14E-09 NA
BERYLLIUM 7440-41-7 4.20E-04 Air Guide 2000 AGC Annual 6.07E-07 3.98E-06 0.948%
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 4.20E-01 Air Guide 2000 AGC Annual 5.24E-05 3.43E-04 0.082%
BROMODICHLOROMETHANE 75-27-4 2.00E-02 | Air Guide 2000 AGC | Annual 6.01E-05 3.94E-04 1.970%
BROMOFORM 75-25-2 9.00E-01 Air Guide 2000 AGC Annual 6.01E-05 3.94E-04 0.044%
BROMOMETHANE 74-83-9 5.00E+00 [ Air Guide 2000 AGC Annual 1.80E-04 1.05E-03 0.021%
BUTYLBENZYLPHTHALATE 85-68-7 4.20E-01 | Air Guide 2000 AGC| Annual 3.52E-05 2.31E-04 0.055%
CADMIUM 7440-43-9 | 5.00E-04 | Air Guide 2000 AGC | Annual 2.43E-06 1.59E-05 3.188%
CARBON TETRACHLORIDE 56-23-5 6.70E-02 Air Guide 2000 AGC Annual 4.84E-05 3.18E-04 0.474%
CHLORINE ** 7782-50-5 | 2.00E-01 | Air Guide 2000 AGC| Annual 6.69E-03 4.39E-02 21.943%
CHLOROBENZENE 108-90-7 1.10E+02 | Air Guide 2000 AGC | Annual 1.34E-04 8.78E-04 0.001%
CHLOROFORM 67-66-3 4.30E-02 Air Guide 2000 AGC Annual 1.60E-04 1.05E-03 2.444%
CHLOROMETHANE 74-87-3 7.70E+02 | Air Guide 2000 AGC | Annual 4.10E-02 2.69E-01 0.035%
CHROMIUM (TOTAL) 7440-47-3 | 1.20E+00 [ Air Guide 2000 AGC| Annual 7.08E-06 4.64E-05 0.004%
THROMIUM (VI) =* 18540-29-9 | 8.30E-05 NA NA 1.85E-06 1.21E-05 14.582%
‘HRYSENE 218-01-9 2.00E-02 | Air Guide 2000 AGC| Annual 6.17E-11 4.05E-10 0.000%
‘v)!S-T.&DICHLOROPROPENE (a) 10061-01-5 NA NA NA 5.25E-05 3.44E-04 NA

-

TABLE 7-10
Long-term Exposure Air Modeling Results
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TABLE 7-10
Long-term Exposure Air Modeling Results

| Guideline | Averaging Per Unit Maximum
Concentration Period Emission Rate | Annual Conc.*| Percent of
COMPOUND CAS # (ng/md) Source (hours) (a/sec) (ng/md) Guideline
COPPER 7440-50-8 | 2.00E-02 | Air Guide 2000 AGC| Annual 4_80E-05 3.21E-04 1.607%
DIBENZ(A,H)ANTHRACENE 53-70-3 2.00E-02 | Air Guide 2000 AGC| Annual 8.82E-09 5.79E-08 0.000%
DIBROMOMETHANE 74-95-3 NA NA NA 5.36E-05 NA NA
DICHLORODIFLUOROMETHANE 75-71-8 1.20E+04 | Air Guide 2000 AGC| Annual 1.60E-04 1.05E-03 0.000%
DIETHYLPHTHALATE 84-66-2 1.20E+01 | Air Guide 2000 AGC| Annual 2.76E-05 1.81E-04 0.002%
DIMETHYLPHTHALATE 131-11-3 1.20E+01 | Air Guide 2000 AGC| Annual 3.52E-05 2.31E-04 0.002%
DI-N-BUTYLPHTHALATE 84-74-2 1.20E+01 | Air Guide 2000 AGC| Annual 3.562E-05 2.31E-04 0.002%
DI-N-OCTYLPHTHALATE 117-84-0 NA NA NA 3.52E-05 2.31E-04 NA
ETHYLBENZENE 100414 1.00E+03 | Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 0.000%
FLUORANTHENE 206-44-0 NA NA NA 4.23E-07 2.77E-06 NA
FLUORENE 86-73-7 NA NA NA 6.34E-07 4.16E-06 NA
HEXACHLOROBENZENE 118-74-1 2.20E-03 [ Air Guide 2000 AGC| Annual 4.44E-05 2.91E-04 13.227%
HEXACHLOROBUTADIENE 87-68-3 4.50E-02 | Air Guide 2000 AGC| Annual 7.04E-06 4.62E-05 0.103%
HEXACHLOROCYCLOPENTADIENE 77-47-4 2.60E-01 | Air Guide 2000 AGC | Annual 1.41E-04 9.24E-04 0.355%
HEXACHLOROETHANE 67-72-1 2.50E-01 | Air Guide 2000 AGC | Annual 7.04E-06 4.62E-05 0.018%
HYDROGEN BROMIDE ** 10035-10-6 | 2.40E+02 [ Air Guide 1995 AGC| Annual 2.59E-02 1.70E-01 0.071%
HYDROGEN CHLORIDE ** 7647-01-0 | 2.00E+01 [ Air Guide 2000 AGC| Annual 1.16E+00 7.61E+00 38.048%
HYDROGEN FLUORIDE ** 7664-39-3 | 4.20E-01 | Air Guide 2000 AGC | Annual 5.18E-03 3.40E-02 8.091%
INDENO(1,2,3-CD)PYRENE 193-39-5 NA NA NA 2.46E-09 1.61E-08 NA
LEAD 7439-92-1 7.50E-01 | Air Guide 2000 AGC| Annual 4.13E-06 2.71E-05 0.004%
M/P-XYLENE 1330-20-7 | 7.00E+02 | Air Guide 2000 AGC| Annual 5.21E-05 3.42E-04 0.000%
MERCURY (NON-CHLORIDE) 7439-97-6 | 3.00E-01 | Air Guide 2000 AGC| Annual 9.30E-05 6.10E-04 0.203%
MERCURY CHLORIDE 07487-94-7 | 4.10E-01 Air Guide 2000 AGC Annual 4.25E-05 2.79E-04 0.068%
METHYLENE CHLORIDE 75-09-2 2.10E+00 | Air Guide 2000 AGC| Annual 1.96E-04 1.28E-03 0.061%
MH HYLMERCURY 22967-92-6 | 2.40E-02 | Air Guide 2000 AGC | Annual NA NA NA
i ’WPHHALENE 91-20-3 3.00E+00 | Air Guide 2000 AGC | Annual 2.12E-05 1.39E-04 0.005%
QCKEL 7440-02-0 | 4.00E-03 | Air Guide 2000 AGC| Annual 8.50E-05 5.58E-04 13.940%
VITROBENZENE 98-95-3 3.00E+01 | Air Guide 2000 AGC | Annual 7.04E-06 4.62E-05 0.000%
O-XYLENE 95-47-6 7.00E+02 | Air Guide 2000 AGC| Annual 5.36E-05 3.52E-04 0.000%
PARTICULATE MATTER ** - 5.00E+01 Air Guide 2000 AGC Annual 1.80E-01 1.18E+00 2.362%
PENTACHLOROPHENOL 87-86-5 2.00E-01 | Air Guide 2000 AGC | Annual 1.41E-04 9.24E-04 0.462%
PERYLENE (a) 198-55-0 NA NA NA 2.20E-08 1.44E-07 NA
PHENANTHRENE 85-01-8 2.00E-02 | Air Guide 2000 AGC | Annual 1.23E-06 8.09E-06 0.040%
PHENOL 108-95-2 4.50E+01 | Air Guide 2000 AGC [ Annual 5.25E-05 3.44E-04 0.001%
PYRENE 129-00-0 2.0E-02 Air Guide 2000 AGC| Annual 2.96E-07 1.94E-06 0.010%
SELENIUM 7782-49-2 | 2.00E+01 | Air Guide 2000 AGC| Annual 3.04E-06 1.99E-05 0.000%
SILVER 7440-22-4 | 2.00E+01 | Air Guide 2000 AGC| Annual 1.29E-06 8.46E-06 0.000%
STYRENE 100-42-5 1.00E+03 | Air Guide 2000 AGC | Annual 4.26E-05 2.79E-04 0.000%
TETRACHLOROETHYLENE 127-18-4 1.00E+00 | Air Guide 2000 AGC | Annual 6.13E-05 4.02E-04 0.040%
THALLIUM 7440-28-0 | 2.40E-01 | Air Guide 2000 AGC| Annual 3.04E-06 1.99E-05 0.008%
TOLUENE 108-88-3 4.00E+02 | Air Guide 2000 AGC| Annual 8.53E-05 5.59E-04 0.000%
TRANS-1,2-DICHLOROETHENE 156-60-5 1.00E-01 [ Air Guide 2000 AGC| Annual 5,36E-05 3.52E-04 0.352%
TRANS-1,3-DICHLOROPROPENE (a) 10061-02-6 NA NA NA 5.36E-05 3.52E-04 NA
TRICHLOROETHYLENE 79-01-6 4.50E-01 | Air Guide 2000 AGC | Annual 4 80E-05 3.15E-04 0.070%
TRICHLOROFLUOROMETHANE 75-69-4 2.00E+04 | Air Guide 2000 AGC | Annual 1.60E-04 1.05E-03 0.000%
VINYL CHLORIDE 75-01-4 2.00E-02 [ Air Guide 2000 AGC| Annual 1.60E-04 1.05E-03 5.248%
ZINC 7440-66-6 5.0E+01 Air Guide 2000 AGC| Annual 1.44E-04 9.45E-04 0.002%
* For two kilns operating simultaneously.
NA = not available/applicable
Note results are based on a maximum annual dispersion factor of 3.28 pg/m? per g/sec for each kiln. Compound specific
air concentrations computed based on per unit emission factor x dispersion factor x 2 units.
** Emission result from 1999 testing used, because parameter not measured in 2000 program.
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Table 7-11 Comparative Summary of Base Case and EPA “Alternative Case” Risk Assessment Results

Case N Child N Adult S Child S. Adult Beef Dairy Recreational Fisher * | Subsistence
Farm Farm Resident | Farmer | Fisher
Norlite 02B/C NY **

(“Base Case”)
Hazard Index 0.23 0.29 0.18 0.24 0.24 0.24 0.24 0.24 0.21
Risk 3.61e” 2.08¢° 5.8¢"° 3.02¢” 1.15¢° 1.06e° 1.57¢” 2.13¢” 2.15¢"
Dioxin in Mother's 0.172 - 0.149 - 0.429 0.397 0.228
Milk (pg/kg-day)
Lead, Total (ug/dl) 0.000088 0.000012 . s

Norlite 03B/C EPA ***
(“EPA Alternative Case”)

Hazard Index 0.61 0.91 0.56 0.86 0.87 0.87 0.86 0.86 0.83
Risk 1.24e® 3.45¢° 3.30e” 1.30e"® 3.45¢"° 2.986° 0.815¢° 1.10e® 3.98¢"°
Dioxin in  Mother's 1.01 0.89 1.40 1.32 - 1.49
Milk (pg/kg-day)
Lead, Total in blood 0.600093 0.000022 -
(ug/di)

* Maximum contribution to total Hazard Index or Risk from recreatlonally caught fish for adult residents and farmers

** Untllled soll mixing depth = 5 cm; NYSDOH-approved exposure freq.; NYSDOH veg., beef and milk ingest. rates; Subsistence Fisher = 60 g/day;

Recreational Angler = 18 g/day and child = 2.5 g/day,

*** Untllled soll mixing depth = 1 cm; EPA-guldeline exposure freq.; EPA veg., beef and milk ingest. rates; Subsistence fisher= 81.9 g/day, child 11.4 g/day;
Recreational Angler = 20.5 g/day and child = 2.85 g/day;
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TABLE 7-12. Summary of Uncertainty Analysis Results
Issues and Factors Parameters Conservatism Level in this
Assessment
+ ~or= -
Hazard ldentification
Estimation of Emissions
Metals N
PICs | J
VOCs v
SvOCs v
PAHs ~
TCDD-TEQs \/
Selection of COPCs (Risk Ranking Method) N
Air Dispersion Modeling
Atmospheric Dilution Parameters )
Aerodynamic Wake Effects N
Terrain Effects N
Deposition Rates (overall) ~
Particle Size Representativeness ~
Dry Deposition Rates ~
Large Particles A
Smallest Particles v
Vapors (organic) |
Vapors (mercury) V ?
Wet Deposition Rates (overall) v
Large Particles v

D:Norite 2002 Risk Assessment Update\Uncenainty ]
Anatvsis\WORD Table 7-12.dnn April, 2002



S

(Tnrzrnarionat |
Small Particles N
Vapors (organic) v
Vapors (mercury) v
Toxicity Assessment
Dose Response Values v
Animal to Human Extrapolation ~
(varies by compound)
High to Low Dose Extrapolation ~
Exposure Modeling
Soil Concentration EPA NY
Surface Water EPA NY
Degradation in Water and Soil v
Estimating Plant Concentrations v
Root Uptake +
Vapor Deposition on Leaves \j
Vapor Interception Fraction ~
Plant Yield (site-specific) A
Photodegradation v
Dose from Exposure
Location of Exposed Receptor v
Dietary Uptake Rates for:
Crops EPA NY
Meats and Fish EPA NY
Dairy Products EPA NY
Soil Ingestion v
Bioaccumulation Factors (BCFs and BSAFs) for:
Meat vV
ot 0 e s sy soiane



Fish v ‘
Milk v
Duration and Frequency of Exposure EPA NY
Risk Characterization
Exposure to Multiple Chemicals N ?
Sensitive Subpopulations ~
Summing all Results v
Key to Symbols:
+ = Conservative
~ = Approximately the same, or uncertain
- = May be unconservative
v =  Technical judgement of status
2 = Impossible to be certain, but overestimates for individual COPCs are expected to compensate for others.
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8.0 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

8.1 Introduction

A preliminary Screening Level Ecological Risk Assessment (SLLERA) was conducted for the Norlite
Corporate Lightweight Aggregate Manufacturing Facility (“Norite Facility”) in Cohoes, NY. The SLERA
provides a first-approximation evaluation of the potential of emissions from the Norlite Facility to pose
adverse ecological risk to habitats and biota in the vicinity of the facility. This SLERA focused
exclusively on evaluation of risk to ecological receptors exposed to site-related constituents in nearby
waterbody, terrestrial upland and wetland habitats.

8.1.1 Methodology and Guidance

Currently, no approved state protocol or specific guidance is available for conducting a SLERA for
lightweight aggregate or cement kiln combustion facilities. The approach used for this SLERA is that
outlined in the Protocol for a Multipathway Risk Assessment submitted in May 1996 (ENSR Doc. No.
9514-039) and approved by New York State Department of Conservation (NYSDEC). The methods in
the protocol and draft SLERA were revised in response to U.S. EPA comments of January 24, 2002.
The revised protocol and SLERA identify a preliminary screening approach that focused upon:

. Identification of ecological receptors (habitats and biota) in the area and determination of
threatened/endangered species or species of special concem;

. Assessment of modeled surface water concentrations against available New York State water
quality standards (NYSWQS), National Ambient Water Quality Criteria (AWQC), and other
surface water ecotoxicological benchmarks;

. Assessment of modeled sediment concentrations against available NYS Sediment Guidance
Values (NYSDEC, 1999} and other sediment ecotoxicological benchmarks;

. Assessment of modeled surface and hydric soil concentrations against ecotoxicological
benchmarks for the protection of invertebrate and plant communities; and

. Assessment of modeled tissue concentrations 1o evaluate potential food chain risks o wildlife
receptors.

The scope of work outlined in the Protocol was expanded slightly to include additional sources of
aquatic toxicity benchmarks [e.g., national ambient water quality criteria (NAWQC); and other
published scientific literature values] to supplement the NYS WQS. Several of the chemicals of
potential ecological concem (CPECs) did not have a NYS ecological risk-based value. Selection of
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CPECs was based upon a combination inspection of emission rates, comparison of human health risk-
based screening results, consideration of bioaccumulative properties, and best professional judgment.
This qualitative selection of CPECs was sufficient to evaluate the level of potential ecological risk to a
first approximation under conservative assumptions. More extensive screening and selection of
CPECs would be warranted if a further Tier 2 risk evaluation is undertaken. The general form of the
SLERA contains the basic framework for ecological risk assessment (i.e., problem formulation,
analysis, risk characterization) recommended by current generalized U.S. EPA ecological risk
guidance (U.S. EPA, 1997d; 1998b; 1999c).

8.12 Organization of the SLERA

The SLERA is organized in the following manner: Introduction (Section 8.1); Problem Formulation
(Section 8.2); Risk Analysis (Section 8.3); Risk Characterization (Section 8.4); Sources of Uncertainty
(Section 8.5), and Conclusions and Summary (Seclion 8.6). Additional supporting data calculations
and correspondence are contained in the Appendix E.

8.2 Problem Formulation

Problem formulation is the initial phase of the ecological risk assessment (ERA) process and provides
the basis for the approach and methodology to be used. The problem formulation phase includes
identification of ecological receptors and resources, identification of exposure pathways for those
receptors, selection of assessment and measurement endpoints, as well as development of a
conceptual site model (CSM) for the ERA.

This SLERA evaluates potential adverse effects to ecological recepiors associated with exposure to
organic and inorganic contaminants emitted from the Norlite Facility. This SLERA was conducted using
guidance from several documents, including but not entirely restricted to:

. Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments, Interim Final Draft (U.S. EPA, 1997b);

. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities, Peer Review Draft (U.S. EPA, 1899c¢);

. Proposed Guidelines for Ecological Risk Assessment (U.S. EPA, 1998b); and
. intermittent "ECO Update” Bulletins published by U.S. EPA.

Currently, no approved state or federal protocol or guidance is available for conducting a SLERA for
incineration facilities. The guidance documents above do provide an appropriate overall framework for
evaluating environmental risk.
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The problem formulation section consists of site description (Section 8.2.1); identification of ecological
receptors (Section 8.2.2); identification of exposure pathways (Section 8.2.3); selection of CPECs
(Section 8.2.4); and development of the conceptual site model (Section 8.2.5).

821 Site Description

The combustor is located within the Norlite Facility located on Green Island in the City of Cohoes, NY,
bordering the Hudson River. The site is described in Section 2.0 of this document and the location is
shown in Figure 2-2. Information on local terrestrial and wetland habitats is given below. Further details
on nearby waterbodies and their watersheds are presented in Sections 6.1 and 6.4.5.

8.2.2 Identification of Ecological Receptors and Habitats in the Vicinity of the Norlite
Facility

Characterization of ecological resources and receptors (habitats and biota) at or in the vicinity of the
Norlite facility was conducted to help select potential complete exposure pathways of concemn, to
identify the potential presence of threatened/endangered (T/E) species, and provide a context for the
conceptual site model. A qualified ecologist conducted a field reconnaissance survey in February 2002
to evaluate local habitats for consideration of their inclusion in the SLERA. Based on the results of this
field reconnaissance and further review, a local wetland and terrestrial upland habitat were selected for
risk evaluation. Details of the field reconnaissance survey are presented in Appendix H.

Ecological habitats within a 5-mile radius were identified from available USGS maps (Troy North and
Troy South quadrangles) and include aquatic, wetland, and terrestrial habitats. The following major
aquatic habitat types within the 5-mile radius were identified: major rivers (e.g., Hudson River, Mohawk
River), streams and canals (e.g., Enie Canal, Poeston Kill, Wynants Kill}, water supply reservoirs (e.g.,
Troy Reservoir), and small lakes and ponds (e.g., Wright/Bradley Lake, Lansingburgh Reservoir,
Bordens Pond). Three representative waterbodies were selected to evaluate potential ecological risks

posed by the facility: Hudson River, Erie Canal at Canal State Park, and Wright/Bradley Lake. These
waterbodies are discussed in the following subsections.

On February 20, 2002 a field reconnaissance survey was conducted for three additional ecological nisk
receptor sites in response to comments from the US EPA (dated January 24, 2002) regarding the
Norlite Facility (see Appendix H). Weather conditions during the field surveys were clear skies/ sunny
with temperatures in the low-mid 40 degree range. Three terrestrial community sites were identified for
consideration for potential inclusion in the SLERA.

The three candidate sites included the following:

* Site 1 - located on the north end of Green Island, approximately 0.6 miles northeast of the Norlite
facility. The site is composed of approximately forty acres of forest stand bounded on the west by
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Cohoes Ave, on the south by Veterans Memorial Drive, on the east by abandoned railroad tracks
and on the north by a tributary of the Hudson River;

s Site 2 - located along the northeast side of Hillcrest Avenue in Sycaway, immediately east of the
City of Troy, NY, approximately three miles southeast of the Norlite facility. The site is adjacent the
Niagara Mohawk Sycaway electrical substation and is bounded by a power line right-of-way on the
south and west and residential neighborhoods on the north and east. The area surveyed was
approximately twenty acres and extends io the southeast. A small perennial stream flows along the
western boundary of the site; and

« Site 3 - located along the eastern boundary of St. Peter's Cemetery on NYS Route 40 north of the
City of Troy, NY, approximately 2.5 miles northeast of the Nodite facility. The site is partially
located on high ground with sieep slopes overlooking the cemetery proper and covers
approximately ten to fifieen acres. Private residences bound the area on the south and east.

Further comparison of the candidate habitats included consideration of the size of the habitats, the
proximity and location of the habitat relative to the Norlite facility, local patterns of emission deposition,
and access 1o waterbodies. Based on this evaluation, Site 1 (Green Island) was selected for further
investigation since (1) it had the largest area, (2) experienced the highest modeled emission deposition
among the three sites, and (3) was adjacent to a aquatic habitat likely to be frequented by mink (EPA
suggested receptor). Accordingly, ecological receptors residing in the terrestrial upland habitat and
riparian wetland habitat iocated at Site 1 were selected for further ecological risk evaluation. The
terrestrial and wetland habitats are presented in Figure 2-6 and described in the following subsections.

8.2.2.1 Hudson River

The Hudson River, a Natural Heritage River, is the major waterbody in the vicinity of the Notlite facility.
The Hudson River receives drainage from a large watershed as it flows 315 miles from its source in the
Adirondack Mountains to its mouth at New York Harbor. While the Hudson River has a very large
watershed (12,650 sq. mi), only the immediate drainage basin within 20 kilometers around the Norlite
facility was used for calculation of the predicied water column concentration. The Hudson River is
functionally divided into the Upper Hudson River {(above Cohoes) and Lower Hudson River (below
Troy Dam). This SLERA only considered the Hudson River that is in the immediate vicinity of the site
near the confluence of the Mohawk ad Upper Hudson River. This stretch of the Hudson River is
freshwater, while that below the Troy Dam is subject to estuarine tidal influence. The average river flow
of the Hudson River at Green Island is approximately 13,822 cubic feet per second (cfs), based on a
50-year hydrologic record from 1947-1997 (Earthinfo, 1997).

Water quality in the Hudson River generally supports its designated use as being protective of fish
propagation or wildlife consumption of fish. However, data from the early 1980s indicated elevated
levels of polychiorinated biphenyls (PCBs) in the sediments below Fort Edward and has led to
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commercial and recreational fishing bans in the areas downstream. Historic industrial and
manufacturing activity in the Albany-Schenectady-Troy area and upstream tributaries (Mohawk, Hoosic
Rivers) have also led to concems regarding sediment and water quality. Thus, it is likely that
background sources of heavy metals, PAHs, PCBs, and other contaminants might be present in local
waterbodies. However, this SLERA only considers the incremental ecological risk posed by the
atmospheric emissions of the Noriite facility through potential ecological exposure o surface water
aquatic receptors (i.e., fish, planktonic invertebrates), sediment receptors (i.e., benthic
magcroinvertebrates), and semi-aquatic wildlife {i.e., avian piscivore).

Fish species typically found in the Hudson River represent a great variety of gamefish, panfish, and
forage species (Smith, 1985). These species include fish typically found in lakes, rivers, and streams,
reflecting the variety of habitats available in the Hudson River. The fish assemblage in the Hudson
River near the confluence of the Mohawk and Hudson Rivers (i.e., the segment of the river closest to
the areas of high modeled air deposition from the kilns) was selected as an ecological receptor for the
Norlite SLERA. In addition, the benthic (bottom) community was selected as an ecological receptor, as
were piscivorous bird and mammal species feeding on fish in the Hudson River.

8.2.2.2 Erie Canal

The Erie Canal represents a navigational and recreational waterbody that is located north of the Norlite
facility. It forms an impontant fish passage area for species unable to pass the barriers of Cohoes Falls
and associated hydroelectric impoundment. The fish community in the Canal includes recreational
game fish (e.g., smallmouth bass) and forage fish (blue-backed hening). Due o its smaller hydrologic
flows, the Canal represents an environment potentially receiving a greater relative exposure to CPEC
arising from air deposition. The aquatic and benthic communities and piscivorous wildlife receptors
were selected in the Erie Canal.

8.223 Wright/Bradley Lake

The third aquatic habitat selected was Wright/Bradley Lake. This small lake system (about 14.5 acres)
is located in an urban park within a residential setting in Troy, NY. It is located about 1.8 miles east of
the Norlite Facility in an area subject to above average air deposition from the Facility. Wright/Bradley
Lake was selected as a representative aquatic habitat of concem for the developed portion of the
larger Hudson watershed due to its close proximity, urban park setting, and small size. The aquatic
and benthic communities and piscivorous wildlife receptors in Wright/Bradley Lake were also selected
for the Norlite facility SLERA.

8.2.24 Green island

Due to the well-defined channel and steep slope, little significant wetland habitats are located on the
Hudson River on the stretch near the Norlite Facility. However, some wetland habitats were identified
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in the vicinity of the Norlite Facility through inspection of USGS topographic maps (Troy North and Troy
South quadrangles) and a site reconnaissance survey. These include wetland communities associated
with Green Island, those associated with the abandoned canal system running through the Norlite
propenty, and a wetland area located south of Maplewood Cemetery near the site. The riparian wetland
at Green island was selected for further investigation. The riparian wetland habitat consists of banks
and shoreline bordering a tributary of the Hudson River. In addition to the bank area, a small area of
forested wetland containing Ametrican eim (Ulmus americana) and silky dogwood (Cormnus armomum)
was observed near the center of the site. The wildlife receptors in the Green Island wetland habitat
were selected as receptors for the Norlite facility SLERA.

Due to the urbanized nature of the shoreline of the Hudson River area around the Norlite facility, there
is limited contiguous terrestrial habitat except for parks and islands within the river. A terrestrial habitat
on the north side of Green Island was selected for further assessment. The terrestral habitat is
characterized as variable density mixed age deciduous forest dominated by mixed age oak species
(Quercus spp). The site also contained scattered mature white pine (Pinus strobus), speckied alder
(Alnus rugosa), chenry (Prunus serotina), quaking aspen {Populus tremuloides), paper birch (Betula
papyrifera), and gray birch (Betula populifolia). Scattered areas of raspberny (Rubus spp) understory
were observed and heavy leaf litter was present throughout the site. Understory and canopy density
decreased from the southem end of the site to the northem end. Several unpaved roadbeds cross the
area and a series of concrete posts composing an abandoned traffic barrier was observed along one
such area.

Widespread evidence of woodpecker activity was observed throughout the site and whitetail deer
(Odocoileus virginianus) tracks were evident in various locations. The following wildlife species were
cbserved on-site dunng the survey: Gray squirrel (Sciurus carofinensis), American crow (Corvus
brachyrhynchos), Tufted titmouse (Baeolophus bicolor,, and Black-capped chickadee (Poecile
atricapillus). Tracks of raccoon (Procyon lofor) and other small marnmals were noted on the site. The
wildiife receptors in the Green Island terrestrial habitat were selected as receptors for the Norite facility
SLERA.

8.2.2.5 Threatened/Endangered Species and Species of Special Concern

The potential presence of threatened or endangered species or species of special concem was
evaluated for the Norlite Facility. Letters requesting a review of the site were sent to the New York
State Depariment of Environmental Conservation (NYSDEC) Natural Heritage Program and U.S. Fish
and Wildlife Service (USFWS). Correspondence with USFW indicates no Federally listed or proposed
endangered or threatened species are known to be present in the study area. Correspondence with
the NYSDEC Natural Heritage Program indicated Henslow’s sparrow (Ammodramus henslowii) has
been sited in Albany County, most recently in 1980. Copies of commespondence are contained in
Appendix F.
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8.2.3 Selection of Chemicals of Potential Ecological Concern (CPECs) and Media of
Concern

This section presents a general overview of the selection process used to identify CPECs. CPECs
represent the analytes that were considered in the SLERA. The CPECs selected were evaluated for
potential risk for ecological receptors.

Consistent with the Protocol submitted in 1996, selection of CPECs was qualitatively based on
information from plant emissions values, consideration of bicaccumulative compounds, as well as
preliminary risk-based screening of chemicals for human health risk concems. The latter list was
inspected and total PAHs were added for ecological evaluation. The list of CPECs evaluated in the
Noriite SLERA is presented in Table 8-1. The CPEC list includes 15 inorganic constituents, 8
semivolatiles, seven PAHSs, total PAH, 12 volatiles, and dioxins. While this does not represent a
comprehensive ecological risk-based screening, this qualitative selection process was considered
appropriate for the purposes of preliminary evaluation of ecological risk. An ecological risk-based
screening is warranted if further Tier 2 ecological risk assessment is needed.

8.24 Identification of Exposure Pathways

Potential ecological exposure pathways were identified through off-site evaluation of site geography,
modeling of the kiln emissions, and determination of locations of potentially affected ecological
resources. Potential exposure pathways for ecological receptors near the Norlite facility include:

. Exposure of water column aquatic receptors (fish, planktonic invertebrates) to CPECs in
surface water due to deposition and runoff of kiln emissions to local waterbodies;

. Exposure of sediment-associated aquatic receptors (bottom-dwelling fish, benthic
invertebrates) to CPECs due to deposition and runoff of kiln emissions to sediments in local
waterbodies;

. Exposure of wetland invertebrates and plants to CPECs due to deposition and runoff of kiln
emissions to hydric soils and overlying surface water in local wetlands;

. Exposure of semi-aquatic terrestrial wildlife receptors (great biue heron, osprey, mink) to
CPECs through food itemns (fish) in the food chain;

. Exposure of wetland receptors (short-tailed shrew, muskrat, mink, raccoon, great blue heron)
{0 CPECs through focd items in the food chain; and

. Exposure of terrestrial upland receptors {deer mouse, American robin, raccoon, red-{ailed
hawk) to CPECs through food items in the food chain.
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825 Conceptual Site Model and Endpoints

The endproduct of the problem formulation step is the development of a conceptual site model (CSM).
The CSM for the Noilite Facility kilns was developed to summarize current knowledge of the site,
known pattens of CPEC dynamics, and ecological resources potentially at risk. The CSM is a working
hypothesis regarding how the CPECs might pose hazards to aquatic water column receptors at the
Norlite site.

The primary sources of the CPECs are the emissions from the two Norlite rotary kilns. For the
purposes of this SLERA, it was assumed that these emissions could enter surface waterbodies (i.e.,
Hudson River, Erie Canal, Wright/Bradley Lake) in four ways: direct deposition of particulate matter,
surface water runoff from the immediate watershed, soil erosion/groundwater, and gaseous vapor
phase fluxes. The SLERA uses the same fate and transport model used in the human health risk
assessment to estimate the exposure point concentrations (EPCs) in these three waterbodies. For the
wetland and terrestrial habitats, CPECs enter via deposition of particle matter and vapor fluxes.

As part of the CSM, ecologically based assessment and measurement endpoints relevant to the
protection of natural resources at the Notlite site were developed. Assessment endpoints describe the
characteristics of an ecosystem that have an intrinsic environmental value that is to be protected.
Typically, assessment endpoints and receptors are selected for their potential exposure, ecological
significance, economic importance, and/or societal relevance. Seven assessment endpoints were
selected for this SLERA: (1) protection and maintenance of indigenous fish populations in local
waterbodies; (2} protection and maintenance of sediment receptors in local waterbodies; (3) protection
and maintenance of local piscivorous wildlife receptors; (4) protection and maintenance of wetland
invertebrate and plant receptors; (5) protection and maintenance of terrestrial invertebrate and plant
receptors; (6) protection and maintenance of local wetland wildiife receptors; and (7) protection and
maintenance of local terrestrial upland wildlife receptors.

Because assessment endpoints often cannot be measured directly, sets of surrogate endpoints
{measurement endpoints) are selected for ecological risk assessments that relate to the assessment
endpoints and have measurable attributes. These measurement endpoints provide a metric for
evaluating potential effects of CPEC on the ecosystem components at risk. The measurement
endpoints selected to represent the assessment endpoint identified above were: (1) comparison of the
surface water EPCs for each CPEC in the Hudson River, Erie Canal, and Wright/Bradley Lake to NYS
water quality criteria for the protection of aquatic life; (2) comparison of the sediment EPCs for each
CPEC in the Hudson River, Erie Canal, and Wright/Bradley Lake to NYS sediment quality criteria for
the protection of aquatic life; (3) food chain modeling of piscivorous wildlife for ingestion of fish that
may have bioaccumulated CPECs from surface water; (4) comparison of the surface water EPCs for
each CPEC in the Green Island wetland to NYS surface quality criteria for the protection of aquatic life,
and comparison of hydric soil CPEC to NYS sediment criteria and screening benchmarks for the
protection of terrestrial invertebrate and plant communities; (5) comparison of the surface soil EPCs for
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each CPEC in the Green lsland upland to screening benchmarks for the protection of terrestrial
invertebrate and plant communities; (6) food chain modeling of wildlife for ingestion of wetland prey
items that may have bioaccumulated CPECs from wetland surface water and hydric soil; and (7) food
chain modeling of terrestrial wildiife for ingestion of prey items that may have bioaccumulated CPECs
from surface soil. Where these values were not available from NYS, additional federal criteria and/or
published ecotoxicological benchmarks from nationally recognized databases were used.

8.3 Risk Analysis

Risk Analysis quantifies the magnitude, frequency, type, and duration of exposures of ecological
receptors to site contaminants. Information is collected to define chemical sources and chemical
partitioning among water, sediment, and organisms; perform analysis and apply environmental fate
and transport modeling; estimate the bioavailability of contaminants in the species' exposure media;
and attempt to relate chemical concentration in the relevant environmental media to adverse ecological
effects. Risk analysis in this SLERA includes Exposure Assessment and Ecological Effects Evaluation.

8.3.1 Exposure Assessment

Exposure assessment is the process of estimating or measuring the amount of a CPEC in
environmental media (surface soil, surface water, sediment, hydric soil, and food itemns) to which an
ecological receptor may be exposed via the evaluated exposure routes. For the Norite SLERA,
exposure assessment was based on the predicted surface water, sediment, and prey tissue
concentrations in the Wright/Bradley Lake, Erie Canal and Hudson River, and predicted surface water,
hydric soil, surface soil, and prey item tissue concentrations for Green Island.

For calculation of surface water, sediment, surface soil, terrestrial plants, and hydric soil concentrations
of CPECs, emission data from the Norlite kilns were incorporated into a fate and transport model. This
fate and transport model followed the recommendations and assumptions contained in Screening
Level Ecological Risk Protocol for Hazardous Waste Combustion Facilities (U.S. EPA, 1999¢) and
Guidance for Performing Screening Level Risk Analyses at Combustion Facilities Buming Hazardous
Waste (U.S. EPA, 1994c). This guidance was used in conjunction with the Industrial Source Term
Complex Short-Term Model (ISCST3) (U.S. EPA, 1995a), an air dispersion and deposition model, to
predict air concentrations and wet and dry deposition. Wetland hydric soils were differentiated from
terrestrial soils by assuming a methyl mercury fraction of 15% rather than 2%, per U.S. EPA (1999c).
(For further details on the workings of the fate and transport model refer to Sections 3.0 and 6.0 of this
document).

From the ISCST3 model, EPCs for all abiotic media and terrestrial plants were established for
evaluating the incremental risk posed to ecological receptors in the areas of concemn from the Norlite
Facility. These EPCs represent the media concentrations arising from deposition, based on five years
of annual average air concentrations using annual deposition rates. The rates were considered
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representative of the potential emission deposition rates in the vicinity of the Norlite Facility near the
areas of concem.

For the Norlite SLERA, exposure assessment was based on the predicied surface water and sediment
concentrations in the Hudson River, Erie Canal, and Wright/Bradley Lake, surface soil and temestrial
vegetation in the representative forested terrestrial areas of Green Island, and wetland hydric soil and
surface water from the palustrine wetland on Green Island. Surface water CPECs from the dissolved
fraction were used to evaluate potential risks to aquatic receptors for inorganic constituents, and were
used to estimate all (inorganic and organic) tissue concentrations. Surtace water CPEC EPCs from the
total recoverable fraction were used to evaluate potential risks to aquatic receptors for organic CPECs,
and were used as the EPCs (metals and organic CPECs) for ingestion of water by wildlife. The media-
specific EPCs for these areas are presented in Table 8-2.

The concentrations of CPECs in the food items (fish, small mammals, terrestrial and wetland
invertebrates, and wetland plants) consumed by the avian and mammalian higher irophic level
receptors were calculated using media- and receptor-specific bioconcentration factors (BCFs) and food
chain muitipliers following the general guidance of U.S. EPA (1999c¢). The calculation spreadsheet for
wetland plant, aquatic invertebrate, fish, wetland and terrestrial invertebrate, herbivorous mammal, and
omnivorous mammal tissue burdens are presented in Tables 8-3 through 8-8 and described below.

8.3.1.1 Aquatic/Wetland Plant Tissue

Aquatic/wetland plant tissue was calculated at the Green Island wetland study area (Table 8-3).
Estimates of plant tissue CPEC concentrations were made following the guidance of U.S. EPA
(1999c). The general equation for calculating the concentration of CPECs in aquatic/wetland plant
tissue is:

CAV = Chs X BCFs-AV x0.12

Where:
Cav = CPEC concentration in aquatic vegetation; expressed as mgcpec/KUpant wet
weight (ww)

Chs = CPEC concentration in hydric soil; estimated from Fate and Transport
modeling; expressed as mgcpec/KUsoi dry weight (ow)

BCFgs.av= Bioconcentration factor for soil4o-aquatic vegetation; expressed as
[mgceec/KGpiant wwlIMPcrec/KYsoitsoi dwl

012 = Dry weight to wet weight conversion factor (0.12 used per U.S. EPA, 1998¢)

BCFg.av values were obtained from U.S. EPA (1999c) and include measured and derived values.
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8.3.1.2 Wetland Invertebrate Tissue

Wetland invertebrate tissue was calculated at the Green Island wetland study area (Table 8-4).
Estimates of wetland invertebrate tissue CPEC concentrations were made following the guidance of
U.S. EPA (1999c). The general equation for calculating the concentration of CPECs in wetland
invertebrates is:

Cinv = Cns X BCFgany

Where:
Cnwv = CPEC concentration in terrestrial invertebrates; expressed as mgcpec/KQussue
WW
Cus = CPEC concentration in hydric soil estimated from Fate and Transport
modeling; expressed as mycpec/KYsoi ow
BCFs.nv= Bioconcentration factor for soil-to-invertebrate; expressed as [Mgcpec/KQussue

ww/IM@crec/KGsoit owl

BCFgs.ny values were obtained from U.S. EPA (1999c) and include measured and derived
values.

8.3.1.3 Fish Tissue

Fish tissue CPEC concentrations from two trophic levels were calculated at the Hudson River, Erie
Canal, and Wright/Bradley Lake study areas (Table 8-5). Fish consumed by omnivorous receptors
were assumed to be trophic level 3 (TL3) {omnivorous and insectivorous fish, such as yellow perch
and catfish) and fish consumed by top-level camivorous receptors were assumed 1o include both TL3
and TL4 (camivorous, such as Northemn pike and lake trout) fish. Estimates of fish tissue CPEC
concentrations were made following the guidance of U.S. EPA (1999¢). The general equation for
calculating the concentration of CPECs in omnivorous fish tissue is:

CQF = de X BCFf X FCMT;_:;

Where:
Cor = CPEC concentration in omnivorous fish; expressed as mgcpec/Kissue ww
Caw = CPEC concentration in dissolved surface water; estimated from Fate and
Transport modeling; expressed as mQceec/Lwater
BCF, = Bioconcentration factor for water-to-fish; expressed as [Mgcrec/KQussue
wwl/IMgcerec/Luater]
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FCMys= Food chain multiplier for trophic level 3 predator; unitless

The general equation for calculating the concentration of CPECs in camivorous fish tissue is:

CCF = de X BCFf X FCMTL4

Where:
Cee = CPEC concentration in camivorous fish; expressed as mgcpec/KGQissue ww
Caw = CPEC concentration in dissolved surface water; estimated from Fate and
Transport modeling; expressed as mgcpec/Lwater
BCF; = Bioconcentration factor for water-to-fish; expressed as [Mgcrec/KGissue
wwl/[M@crec/Lwater]
FCMria= Food chain multiplier for trophic level 4 predator; unitless

BCF; values were obtained from U.S. EPA (1999c) and include measured and derived values. FCM
values were also obtained from U.S. EPA (1999c) and were based on U.S. EPA (1995c) Great
Lakes Water Quality Initiative Technical Support Document to Determine Bioaccurnulation Factors.

8.3.14 Terrestrial Invertebrate Tissue
Terrestrial invertebrate tissue was calculated at the Green Island forested upland study area (Tabie 8-
8). Estimates of invertebrate tissue CPEC concentrations were made foliowing the guidance of U.S.

EPA (1999c). The general equation for calculating the concentration of CPECs in terrestrial
invertebrates is:

Cinv = Cs x BCFgny

Where:
Cinvv = CPEC concentration in terrestrial invertebrates; expressed as mgceec/KQussue
ww
Cs = CPEC concentration in soil; estimated from Fate and Transport modeling;
expressed as mgcpec/KGsoi dw
BCFgnv= Bioconcentration factor for soil-to-invertebrate; expressed as [mgcpec/KQussue

wwl/ IMgcrec/KGsoil ow)

BCFs.nv values were obtained from U.S. EPA (1999¢) and include measured and derived values.
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8.3.15 Herbivorous Mammal Tissue

Herbivorous mammal tissue was calculated at the Green Island forested upland study area (Table 8-
7). Estimates of herbivorous mammal tissue CPEC concentrations were made following the guidance
of U.S. EPA (1999c). For the purposes of the Norlite SLERA, the deer mouse was assumed to be the
herbivorous mammal functioning as prey to higher trophic level organisms. The general equation for
calculating the concentration of CPECs in herbivorous mammal tissue is:

Cim = {Crp X BCFrp.um X Prp X Fyp} + {Cs X BCFs.m X Ps} + {Cuctor X BCFw.um X Pw}

Where:

Cuy = CPEC concentration in herbivorous mammal; expressed as mgcpec/KQissue ww

Cep = CPEC concentration in terrestrial plants; estimated from Fate and Transport
Modeling; expressed as mgcrec/Kplant ww

BCFptm = Bioconcentration factor for terrestrial plant-to-herbivorous mammal;
expressed as [mgcpec/KGuissue ww)/[MAcrec/Kptant wwl

P = Proportion of terrestrial plant in diet that is contaminated (assumed to be 1);
unitless

Frp = Fraction of diet comprised of terrestrial plants; unitless

Cs = CPEC concentration in soil; expressed as mgcpec/KQsoil aw

BCFsuv= Bioconcentration factor for soil-to-herbivorous mammal; expressed as
[mgcprec/KGiissue wwl/ IMGcrec/KGsoi owl

Ps = Proportion of soil in diet that is contaminated (assumed to be 1); unitless

Cuctat = Total recoverable CPEC concentration in water; estimated from Fate and
Transport modeling; expressed as mgcpec/-water

BCFwm= Bioconcentration factor for water-to-herbivorous mammal; expressed as
[mgcrec/KGtissue wwl/[MAcpec/Luater]

PW = Proportion of water in diet that is contaminated (assumed 1o be 1}; unitiess

BCFrp.m, BCFsum, and BCFw.m values were obtained from U.S. EPA (1999¢) and include measured
and derived values. FCM values were also obtained from U.S. EPA (1999c¢) and were based on U.S.
EPA (1995c) Great Lakes Water Qualily Initiative Technical Support Document to Determine
Bioaccumulation Factors.

8.3.1.6 Omnivorous Mammal Tissue

Omnivorous mammal tissue was calculated at the Green Island forested upland study area (Table 8-
8). Estimates of omnivorous mammal tissue CPEC concentrations were made following the guidance
of U.S. EPA (1999c). For the purposes of the Norlite SLERA, the short-ailed shrew was assumed to
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be the omnivorous mammal functioning as prey to higher trophic level organisms. The general
equation for calculating the concentration of CPECs in omnivorous mammal tissue is:

Com = {Ciwv x (FCMna/FCMn2) X Pinwv X Finv} + {Ctp x BCFrp.om X Prp X Frp} + {Chm X
(FCM‘n_ngCMTLg) X PHM X FHM} + {CHB X (FCMTLS/FCMM) X PHB X FHB} + {Cs X BCFs.
om X Ps} + {Cucior X BCFw.om X Pw}

Where:

Com = CPEC concentration in omnivorous mammal; expressed as mgceec/KGussve ww

Cnv = CPEC concentration in terrestrial invertebrates; expressed as mgcpec/KGiissue
ww

FCMra= Food chain multiplier for trophic level 3 predator {(omnivorous mammal such
as short-tailed shrew); unitiess

FCMp 2= Food chain multiplier for trophic level 2 predator (herbivorous mammal, such
as deer mouse); unitless

Pn = Proportion of terrestrial invertebrate in diet that is contaminated (assumed to
be 1}); unitiess

Finv = Fraction of diet comprised of terrestrial invertebrates; unitless

Crp = CPEC concentration in terrestrial plants; expressed as mgepec/KGiissue ww

BCFrp.om=  Bioconcentration factor for terrestrial plant-to-omnivorous mammal;
expressed as [Mgcpec/KGussue wwl IMYcrec/KGpiant ww]

Pre = Proportion of terrestrial plant in diet that is contaminated (assumed to be 1};
unitless

Fre = Fraction of diet comprised of terrestrial plants; unitless

Chamw = CPEC concentration in herbivorous mammals; expressed as mgceec/KGQussue

ww

Pav = Proportion of herbivorous mammal in diet that is contaminated {assumed to
be 1); unitiess

Fam = Fraction of diet comprised of herbivorous mammals; unitless

Cus = CPEC concentration in herbivorous birds; expressed as mgceec/KGussue ww

FCMyz= Food chain multiplier for trophic level 3 predator; unitless

FCMy2= Food chain multiplier for trophic level 2 predator; unitless

Pue = Proportion of herbivorous birds in diet that is contaminated (assumed to be
1); unitiess

Fus = Fraction of diet comprised of herbivorous birds (assumed to be zero); unitless

Csg = CPEC concentration in soil; expressed as mgepec/Kdsoi aw

BCFsom= Bioconcentration factor for soil-to-omnivorous mammal; expressed as
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[mgCPEC/kgtissue ww]/[mgCQEkagsoﬂ dw]

Ps = Proportion of soil in diet that is contaminated (assumed to be 1); unitless

Cuctt = Total recoverable CPEC concentration in water; expressed as mgcpec/Lwater

BCFw.om= Bioconcentration factor for water-to-omnivorous mammal; expressed as
[mgcpec/KGiissue wwlIMGcrec/Lwater]

PW = Proportion of water in diet that is contaminated (assumed to be 1); unitiess

BCFyp.om, BCFs.om, and BCFw.om values were obtained from U.S. EPA (1999c¢) and include measured
and derived values. FCM values were also obtained from U.S. EPA (1999c¢) and were based on U.S.
EPA (1995c) Great Lakes Water Quality Initiative Technical Support Document to Determine
Bioaccumulation Factors.

8.3.2 Ecological Effects Evaluation

The potential adverse effects associated with wildlife receptor exposure to CPECs were considered
through the use of literature derived ecotoxicological benchmarks. The CPECs represent a diverse
group of metals, semi-volatile, and volatile organic compounds. Due to the screening nature of this
assessment, no attempt was made 1o fully characterize the specific ecological effects caused by these
CPEC. Potential ecological effects of the CPECs in both terrestrial and aquatic environments are
detailed in the chemical-specific AWQC and other documents used and referred to in this analysis.

8.3.3 Evaluation of Direct Exposure Pathways

Evaluation of direct exposure pathways was conducted by comparison of EPCs to media-specific
benchmark screening values thal represent threshold concentrations associated with potential
ecological risk. PAHs were evaluated receptors as total PAH (tPAH); high molecular weight PAHs
(HMW PAHSs) were also evaluated as individual compounds. This section describes the sources and
decision-making criteria used in the selection of benchmark screening values used in the ecological
risk assessment. Screening benchmark values for surface water, sediment, and hydric and surface soil
are presented in Tables 8-9 through 8-11, respectively.

Screening benchmark toxicity values were available for surface water (Table 8-9) for CPECs from the
New York water quality standards (NYSDEC, 1999), National Ambient Water Quality Criteria (AWQC)
(U.S. EPA, 1999b), U.S. EPA freshwater TRVs (U.S. EPA, 1998c), and the ORNL screening value
database (Suter and Tsao, 1996). The surface water benchmark values are protective of aquatic life
including, but not limited to, aquatic invertebrate and fish species. The New York Water Quality
Standards were used as a primary source for the selection of surface water screening values. These
values are considered protective of aguatic life, including aquatic invertebrates and fish (NYSDEC,
1998). If state standards were not available for the CPECs, national AWQC values (U.S. EPA, 1999b)
were used. In the absence of state and federal standards, U.S. EPA freshwater TRVs (U.S. EPA,
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1999¢) and GLWQI-derived secondary chronic values (Suter and Tsao, 1996) were used. Chronic
level surface water screening values were available for all metals, 7 of 8 SVOCs, all PAHs, 6 of 12
VOCs, and 2,3,7,8-TCDD (Table 8-9).

Screening benchmark toxicity values were available for sediment (Table 8-10) for CPECs from the
New York sediment quality standards (NYSDEC, 1999), freshwater sediment TRVs (U.S. EPA, 1999¢c),
Low Effects Level (LEL) values developed by the Ontario Ministry of the Environment (OMOE)
(Persaud et al, 1986), and the ORNL dalabase (Jones et al,, 1997). Screening values from the
Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities
(U.S. EPA, 1999c¢) and New York freshwater sediment benchmarks were used as a primary source for
the selection of screening values. If screening values from the Combustion guidance or NYSDEC were
not available for the CPEC, values were obtained form the Oak Ridge National Laboratory database
(Jones et al, 1997). Values obtained from ORNL included values derived using Equilibrium Partitioning,
Tier i Secondary Chronic Values and lowest effects level values. Where appropriate and to be
consistent with U.S. EPA (1999c¢), a sediment total organic carbon (TOC) value of 4% was assumed.
Sediment screening values were available for 12 of 15 metals, 7 of 8 SVOCs, all PAHs, 6 of 12 VOCs,
and 2,3,7,8-TCDD (Table 8-10).

Screening benchmark toxicity values were available for soil (Table 8-11) for CPECs from U.S. EPA
{1999¢) and the ORNL database {plant and invertebrate screening values) (Efroymson et al., 1997a,
b). Terrestrial invertebrate and plant TRVs from U.S. EPA (1999c) were used as the primary screening
values. When these values were not available, toxicological benchmarks for screening CPECs in
terrestrial plants (Efroymson, 1997a) and soil invertebrates (Efroymson, 1997b) were used as
secondary sources for the selection of surface soil screening values. These values are considered
protective of plants and soil invertebrates. Terrestrial plant screening values were available for 13 of 15
metals, two of 8 SVOCs, and all PAHs. Invertebrate screening values were available for nine of 15
metals, two of 8 SVOCs, all PAHs, and 2,3,7,8-TCDD (Table 8-11).

8.34 Evaluation of Biocaccumulation Pathways

A food web model was used to evaluate potential ecological risk via bioaccumulation pathways to
representative mammalian and avian receptors that may feed in the Hudson River, Erie Canal,
Wright/Bradiey Lake, or Green Island forested upland terrestrial and wetland areas and potentially be
exposed to CPECs found in the soil, surface water, hydric soil, or sediment. Since many CPEC may
biomagnify through the food web, representative vertebrate wildlife species were selected for
evaluation in each area. PAHs concentrations as individual HMW PAH and tPAH were evaluated for
potential effects to wildlife receptors.

Herbivores are primary consumers. They consume primary producers (vegetation) and therefore
ingest CPEC from one trophic level. For the purposes of this analysis, it was assumed that omnivores
consume both primary producers and primary consumers. They ingest CPEC from two trophic levels.
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Camivores are top of the food chain and are potentially exposed to the highest level of
bioaccumulation CPECs. For purposes of this food chain, the diets of the camivores were assumed to
include herbivores (TL2) and omnivores (TL3).

8.34.1 Description of Model

Food web models are typically used to evaluate potential risk due to exposure including
bicaccumulation. Exposure assumptions (e.g. body weights, food and water ingestion rates, relative
consumption of food iterns, exposure duration, etc) for the representative species are provided in Table
8-12. These values were obtained primarily from the U.S. EPA Wildlife Exposure Factors Handbook
(U.S. EPA, 1993d). Where applicable, the lowest published body weight and highest food and water
ingestion rates for each receptor were selected.

The terrestrial wildlife receptors were assumed to be potentially exposed to CPECs in the surface soil
by incidental ingestion and through the food chain via tissue ingestion. The aquatic and wetland wildlife
receptors were assumed to be potentially exposed to CPECs in the surface water, hydric soil, and
sediment and through the food chain via tissue ingestion. To estimate these exposures, a Total Daily
Dose was estimated for the individual receptors. The total daily dose calculation considered the
following factors: estimated concentration of CPECs in food items that the organism would consume,
estimated amounts of ecological media that it would ingest, the relative amount of different food items
in its diet, body weight, and exposure duration.

Description of Representative Species
The following vertebrate wildlife species were evaluated in the Norlite SLERA. For each area,
representative mammalian and avian species were selected. The information presented below was

obtained from the U.S. EPA Wildiife Exposure Factors Handbook (U.S. EPA, 1993d} and Degraaf and
Yamasaki (2000).

Terrestrial Herbivores

« Deer Mouse (Peromyscus maniculatus)

This smali primarily herbivorous mammal was selected as a representative species for evaluation of
potential risks associated with surface soil exposure in the Green Island forested upland area. The
deer mouse has the widest distribution of any Peromyscus species and a metabolic rate that is 1.3
times higher than other species in the genus. The high metabolic rate, and therefore high food
ingestion rate relative to body size, make the deer mouse a good representative species that may
receive high doses of CPECs. The deer mouse commonly nests in tree hollows, and is known to use
tree roots, rotting stumps, and under rocks and logs. The deer mouse may ingest large amounts of
surface soil as it will burrow into soil to assist in thermoregulation. The deer mouse was selected as a
measurement endpoint species, and as a prey source for omnivorous and camivorous predators.
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Wetland Herbivores

+« Muskrat (Ondatra zibethicus)

This representative herbivorous mammal is common in most of the United States. its wetland habitat
requirements and feeding habits exposes it to surface water and hydric soil in various ways. The
muskrat's habitat includes marshes and shallow portions of lakes, ponds, swamps, sluggish streams,
and drainage ditches. The muskrat digs dens in banks and the gathering of building materials
introduces the potential for incidental ingestion of hydric soil. Additional exposure to CPECs includes
ingestion of aquatic plants such as cattails, reeds, pondweeds, bulrushes, and water lilies that may
have biocaccumulated CPECs from hydric soils or surface water. The muskrat was selected for
evaluation in the Green island wetlands.

Terrestrial Omnivores

« American Robin (Turdus migratorius)

The robin was selected as a representative omnivorous avian wildiife species for the evaluation of
potential risks associated with exposures to surface soil. The medium-sized bird occurs throughout
most of the U.S. and was selected 1o represent avian species that would receive a relatively high dose
of CPECs because of their relatively small body size. Exposure occurs due to preference for insects
and fruits, habit of ground gleaning for worms, and incidental ingestion of associated soils. The
American robin was selected for evaluation of CPEC intake in the Green Island forested upland.

Wetland/Terrestrial Omnivores

Short-tailed Shrew (Blarina brevicauda)

This small omnivorous species was selected as a representative species for evaluation of
potential risks associated with terrestrial soil and wetland hydric soil exposure and
bicaccumuiation of constituents into invertebrate prey items. The shrew was selected to represent
mammalian species that would be maximally exposed (receive high doses as a result of their
small body size and high metabolism). The diet of the shrew consists primarily earthworms and
other invertebrates, but also includes some vegetative matter. Because of the nature of their
foraging habits and underground living behavior, the shrew has the potential to intake a relatively
large amount of soil. Shrews are known to concentrate bioaccumulative chemicals and thereby
serve as biomagnifiers to higher trophic organisms that prey on them (e.g. red fox, mink, red-tailed
hawk). The shrew was selected for evaluation of CPEC intake in the Green Island terrestrial and
wetland areas.

e Raccoon (Procyon lotor)
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The raccoon was selected as the representative omnivorous mammalian species for evaluation of
potential risks associated with terrestrial soil and wetland hydric soil exposure and bioaccumulation of
constituents into a large array of prey items. The raccoon is the most abundant and widespread
medium-sized omnivore in North America. Baccoons are found in nearly every aquatic habitat,
particularly in swamps, mangroves, floodplain forests and marshes. They are also common in
suburban residential areas. The raccoon is an omnivorous and opportunistic feeder and is primarily
active from sunset to sunrise. They feed primarily on fruits, nuts, acoms and com but also eat grains,
insects, frogs, rodents, crayfish, eggs, and vegetable matter. The raccoon was selected for evaluation
of CPEC intake in the Green Island terrestrial and wetland areas.

Temrestrial Camivores

» Red-tailed Hawk (Buteo jamaicensis)

Red-tailed hawks are moderately large soaring hawks that inhabit open or semi-open areas with many
habitat types, preferably with a mosaic pattern of old fields, wetlands, woodlands, and pastures. They
are common throughout most of the United States. The hawk was chosen as a representative species
for evaluating the exposure of CPECs in surface soil and prey items to camivorous birds. It is one of
the most common daytime avian predators, feeding on ground-dwelling verebrates, particulardy
rodents and other small mammals. Red-tailed hawks were selected for evaluation of CPEC exposure
in the Green Island terrestrial areas.

Aquatic/Wetland Carnivores

»  Osprey (Pandion haliaetus)

The osprey has long, narrow wings, a sharp hooked bill and powerful talons. They are found near
freshwater and saltwater and their diet is almost compietely restricted to fish. To feed, they hover over
the water and dive feet-first, seizing the fish with their talons. The primary resources for osprey include
large open shallow water and plentiful supply of fish. Preferred nesting sites include tops of isolated,
dead trees and man-made structures. Their prey preference changes seasonally with the abundance
of the local fish. They are most successful at catching slow-moving fish that eat benthic organisms in
shallow waters and fish that remain near the water's surface. The osprey was selected for evaluation
of CPEC exposure in the Hudson River, Erie Canal, and WrightBradley Lake.

«  Great Biue Heron {Ardea herodias)

The great blue are found primarily in palustrine wetlands and shallow inlets. The great blue heron
feeds primarily on aquatic animals, preferring fish, but also consuming amphibians, repties,
crustaceans, insects, birds and mammais {USEPA, 1993d). The heron pretfers a shallow water habitat,
where fish and other prey may come in close to shore. Heron forage by standing still and waiting for
fish to swim within striking distance, or by slowly wading to catch more sedentary prey. These foraging
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techniques tend to increase the amount of sediment incidentally ingested by the heron. Heron are
migratory birds in the northem portions of their range, which extend over most of North America. The
great blue heron was selected for evaluation of CPEC exposure in the Hudson River, Erie Canal,
Wright/Bradiey Lake, and Green Island wetiand areas.

s  Mink (Mustela vison)

The mink is the most abundant and widespread camivorous mammal in North America. It is sensitive
to PCBs and similar chemicals, and it serves as a bioindicator of mercury pollution in aquatic habitats.
It was selected to evaluate the exposure of CPECs In surface water and sediment due to iis
association with aquatic habitats and its opportunistic feeding habits which include fish, amphibians,
crustaceans, shorebirds, insects, small mammals (e.g. shrews), and other prey items that may
bioaccumulate CPECs from sediments. The mink uses hollow logs, natural cavities under tree roots,
beaver lodges, and muskrat bank burrows for nesting sites. The mink has been studied extensively at
other sites located along the Hudson River, and was selected for evaluation of CPEC exposure in fish
tissue from the Hudson River, Erie Canal, and Wright/Bradley Lake.

8.3.4.2 Selection of Wildlife Toxicity Reference Values (TRVs)

Toxicity Reference Values (TRVs) were determined for site CPECs for the representative wildlife
species 1o allow calculation of a potential ecological risk. TRVs relate the dose of a chemical from oral
exposure with an adverse effect. Eco-toxicological literature values were obtained from Sample et al.
(1996), the protocol for hazardous waste combustion facility SLERAs (U.S. EPA, 1999¢c), and
supplemental sources. The literature values were body-weight normalized using body weight scaling
factors recommended for use by the ORNL (Sample et al.,, 1996). The derivation of TRVs for the
wildlife species is presented in Table 8-13. Mammalian TRVs were available for all metals, 7 of 8
SVOCs, all PAHs, six of 12 VOCs, and 2,3,7,8-TCDD. Avian TRVs were available for 13 of 15 metals,
4 of 8 SVOCs, all PAHSs, two VOCs, and 2,3,7,8-TCDD.

8.3.4.3 Toxicity Equivalency Factors (TEFs)

Toxicity Equivalency Factors were developed by the World Health Organization (WHO) for the
congeners of PCDDs and PCDFs based on their structural similarity and toxicity. A TEF value was
assigned to each congener relative to its toxicity in relation to 2,3,7,8-TCDD (U.S. EP'A, 1999¢; Van
den Berg et al., 1998). Toxicity Equivalency Factors (TEFs) were used to calculate toxic equivalent
concentrations (2,3,7,8-TCDD TEs) in surface soil, terrestrial vegetation, surface water, hydric soil, and
sediment. Multiplying the concentration of each individual congener by its corresponding TEF and
summing the congeners obtained the 2,3,7,8-TCDD TE. TEFs for birds, mammals, and fish were
calculated for all media, including prey items. The TEFs used in the Norlite SLERA are presented in
Table 8-14.
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84 Risk Characterization

This section describes how potential ecological risks from CPEC exposures were characterized for
ecological receptors within the study area. Risk characterization provides a quantitative evaluation of
the potential for adverse ecological impacts due to compounds of potential concem in an area of
concemn.

The potential for ecological risks to occur in the study area for the representative receptors was
assessed using the hazard quotient (HQ) approach (U.S. EPA, 1988). A HQ was calculated by dividing
the exposure point concentration (EPC) of a chemical by a chemical-specific toxicity benchmark
concentration. The equation used to derive the HQ is show beiow:

Hazard Quotient (unitless) =
Exposure Point Concentration /Toxicity Benchmark Concentration

When the HQ was less than 1 (i.e., the exposure point concentration was less than the benchmark
toxicity value), the CPEC exposure was assumed to fall below the range considered to be associated
with adverse effects for growth, reproduction, or survival of individual receptors, and no population
level risks were assumed to be present. For HQ values greater than 1, further evaluation of potential
risk and uncertainties associated with the risk analysis may be warranted.

8.4.1 Calculation of Potential Ecological Risk to Community Receptors

The CPEC concentrations modeled in the areas of concem were compared to screening benchmark
toxicity values to estimate ecological risk. The HQ approach was used to estimate potential risk. To
evaluate potential impacts to community receptors, the EPC was the modeled concentration of each
CPEC in surface water, hydric soil, sediment, or surface soil. The toxicity benchmark concentration
may be a specific surface water or sediment guidance value, or a species-specific value derived from
the literature. These toxicity benchmarks are intended to provide estimate of levels of CPECs that will
not cause undue risk to the community (e.g., surface water community, terrestrial plant community)
evaluated.

8.4.1.1 Risk Characterization of Hudson River
Surface Water
The potential ecological risks associated with the surface water concentrations of CPECs in the
Hudson River were evaluated. To evaluate potential risk to aquatic receptors, the surface water EPCs

of the various CPECs were compared to the respective screening benchmark values. The results of
these comparisons are shown in Table 8-15.
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Comparison of the surface water CPECs to screening values indicates that none of the CPECs
exceeded their respective benchmark values for the Hudson River (HQ < 1) (Table 8-15). The HQs
ranged from 1.30E-10 (vinyl chloride) to 2.99E-05 (2,3,7,8-TCDD TE). All of the individual HQs were
well below a value of 1.

Sediment

The potential ecological risks associated with the sediment concentrations of CPECs in the Hudson
River were evaluated. To evaluate potential risk to benthic receptors, the sediment EPCs of the
CPECs were compared to respective sediment screening benchmark values. The resulis of these
comparisons are shown in Table 8-16.

Comparison of the sediment EPCs to screening vaiues indicates that none of the CPECs exceeded
their respective benchmark values (HQ < 1) (Table 8-16). The HQs ranged from 1.05E-10 (1,1,2,2-
tetrachioroethane) to 1.77E-04 (inorganic mercury). All of the individual HQs were well below a value
of 1.

8.4.1.2 Risk Characterization of the Erie Canal

Surface Water

The potential ecological risks associated with the surface water concentrations of CPECs in the Erie
Canal were evaluated. To evaluate potential risk to aquatic receptors, the surface water EPCs of the
various CPECs were compared to the respective screening benchmark values. The results of these
comparisons are shown in Table 8-17.

Comparison of the surface water CPECs 1o screening values indicates that none of the CPECs
exceeded their respective benchmark values for the Ene Canal (HQ < 1). The HQs ranged from 5.48E-
10 (viny! chloride) to 6.70E-04 (2,3,7,8-TCDD TE). All of the individual HQs were well below a value of
1.

Sediment

The potential ecological risks associated with the sediment concentrations of CPECs in the Erie Canal
were evaluated. To evaluate potential risk to benthic receptors, the sediment EPCs of the CPECs were
compared to respective sediment screening benchmark values. The results of these comparisons are
shown in Table 8-18.

Comparison of the sediment EPCs to screening values indicates that none of the CPECs exceeded
their respective benchmark values (HQ < 1) (Table 8-18). The HQs ranged from 548E-10 (vinyl
chloride) to 2.93E-03 (inorganic mercury). All of the individual HQs were well below a vailue of 1.
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8.4.1.3 Risk Characterization of Wright/Bradley Lake

Surface Water

The potential ecological risks associated with the surface water concentrations of CPECs in
Wright/Bradley Lake were evaluated. To evaluate potential risk to aquatic receptors, the surface water

EPCs of the various CPECs were compared {o the respective screening benchmark values. The
results of these comparisons are shown in Table 8-19.

Comparison of the surface water CPECs to screening values indicates that none of the CPECs
exceeded their respective benchmark values for the Erie Canal (HQ < 1). The HQs ranged from 1.18E-
09 (vinyl chloride) to 1.15E-03 (methy! mercury). Ali of the individual HQs were well below a vatue of 1.

Sediment

The potential ecological risks associated with the sediment concentrations of CPECs in Wright/Bradley
Lake were evaluated. To evaluate potential risk to benthic receptors, the sediment EPCs of the CPECs
were compared 1o respective sediment screening benchmark values. The results of these comparisons
are shown in Table 8-20.

Comparison of the sediment EPCs to screening values indicates that none of the CPECs exceeded
their respective benchmark vaiues (HQ < 1) (Table 8-20). The HQs ranged from 1.18E-09 (viny!
chloride) to 5.28E-03 (inorganic mercury). All of the individual HQs were well below a value of 1.

8414 Risk Characterization of Green Island

Wetland Surface Water

The potential ecological risks associated with the surface water concentrations of CPECs in the Green
Island wetland were evaluated. To evaluate potential risk to wetland receptors, the surface water EPCs
of the various CPECs were compared to the respective screening benchmark values. The results of
these comparisons are shown in Table 8-21.

Comparison of the surface water CPECs to screening values indicates that none of the CPECs

exceeded their respective benchmark values for the wetland (HQ < 1). The HQs ranged from 5.59E-09
(chromium) to 1.89E-02 (methyl mercury). All of the individual HQs were well below a value of 1.

Wetland Hydric soil

The potential ecological risks associated with the hydric soil concentrations of CPECs in the Green
Island wetland were evaluated. To evaluate potential risk to wetland invertebrate receptors, the hydric
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soil EPCs of the CPECs were compared to respective sediment screening benchmark values for
benthic invertebrates, and were compared to respective screening benchmarks for terrestrial plants
and invertebrates. The results of these comparisons are shown in Table 8-22.

Comparison of the wetland hydric soil EPCs to sediment screening values indicates that none of the
CPECs exceeded their respective benchmark values (HQ < 1) (Table 8-22). The HQs ranged from
2.18E-12 (hexachlorobenzene) to 1.08E-02 (inorganic mercury). All of the individual HQs were well
below a value of 1.

Comparison of the hydric soil CPECs to terrestrial plant screening values indicates that none of the
CPECs exceeded their respective benchmark values for the Green Island wetland area (HQ < 1). The
HQs ranged from 2.55E-11 (pentachlorophenol) to 4.62E-03 (inorganic mercury). All of the individual
HQs were well below a value of 1.

Comparison of the hydric soil CPECs to terrestrial invertebrate screening values indicates that none of
the CPECs exceeded their respective benchmark values for the Green Island wetiand area (HQ < 1).
The HQs ranged from 4.42E-12 (pentachlorophenol) to 6.46E-04 (inorganic mercury). All of the
individual HQs were well below a value of 1.

Surface Soil

The potential ecological risks associated with the surface soil concentrations of CPECs in the Green
Istand terrestrial upland were evaluated. To evaluate potential risk to terrestrial receptors, the surface
soil EPCs of the various CPECs were compared to the respective screening benchmark values for
plants and invertebrates. The results of these comparisons are shown in Table 8-23.

Comparison of the surface soil CPECs to terrestrial plant screening values indicates that none of the
CPECs exceeded their respective benchmark values for the Green Island terrestrial upland area (HQ <
1). The HQs ranged from 7.70E-08 (dibenz(a,h)anthracene) to 1.37E-03 (inorganic mercury). All of the
individual HQs were well below a value of 1.

Comparison of the surface soil CPECs to terrestrial invertebrate screening values indicates that none
of the CPECs exceeded their respective benchmark values for the Green Island terrestrial upland area
(HQ < 1). The HQs ranged from 4.82E-09 (Indeno (1,2,3-cd) pyrene) to 1.91E-04 (inorganic mercury}.
All of the individual HQs were well below a value of 1.

8.4.2 Calculation of Potential Ecological Risk to Individual Wildlife Receptors

The CPEC concentrations modeled in the areas of concem were used to model tissue burden
concentrations for a variety of prey items, including terrestrial and wetland plants and invertebrates,
two trophic levels of fish, and two trophic levels of small mammal. The HQ approach was used to
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estimate potential risk. To evaluate potential impacts to wildlife receptors, the EPC was the modeled
estimated daily dose of each CPEC. The toxicity benchmarks used to evaluate potential risks are
based on dose concentrations causing no adverse sub-lethal effect to the species exposed. These
- toxicity benchmarks are intended to provide estimate of levels of CPECs that will not cause undue risk

to the population of species (e.g., mink, herons) evaluated. A summary of diets by receptor is
presented in Table 8-24.

8.4.2.1 Risk Characterization of Hudson River Vertebrate Wildlife

The potential for adverse effects to vertebrate receptors was also estimated using screening level food
web models. The exposure point concentrations were derived from CPEC fate and transport modeling
and bioconcentration factors. The EPCs used in the food web models for the SLERA are presented in
Table 8-2. Species-specific HQs were calculated by dividing the estimated daily dose (the TDD) of
individual CPECs (nomalized to body weight) by toxicity reference values determined from the
literature. The results of the Hudson River food web models are presented in Table 8-25. Details of
these calculations are given in Appendix E-2.

Osprey

The osprey was selected as a representative species for evaluating potential risks posed to trophic
level 4 avian piscivores from sediment and surface water exposure in the Hudson River. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

+ Ingestion of fish containing CPECs bioaccumulated from surface water in the Hudson River;
» Incidental ingestion of sediment from the Hudson River; and

+ Ingestion of surface water from the Hudson River.
The results of the osprey food web model are presented in Table 8-25. The potential daily doses of all

CPECs were less than the respective toxicity reference values for the osprey (HQ < 1}. Resulting HQs
were less than one and ranged from 6.17E-12 (1,1-dichloroethylene) to 3.05E-04 (methyl mercury).

Great Blue Heron

The great blue heron was selected as a representative species for evaluating potential risks posed to
trophic level 4 avian species from sediment and surface water exposure in the Hudson River. For the
purpose of this risk assessment, exposure was assumed to include the following compiete exposure
pathways:

» Ingestion of fish containing CPECs biocaccumulated from surface water in the Hudson River,
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« Incidental ingestion of sediment from the Hudson River; and

» Ingestion of surface water from the Hudson River.

The results of the great blue heron food web model are presented in Table 8-25. The potential daily
doses of all CPECs were less than the respective toxicity reference values for the heron (HQ < 1).
Resulting HQs were less than one and ranged from 540E-12 (1,1-dichloroethylene) to 1.92E-04
{methyl mercury).

Mink

The mink was selected as a representative species for evaluating potential risks posed to trophic level
4 mammalian piscivores from sediment and surface water exposure in the Hudson River. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

» Ingestion of fish containing CPECs bioaccumulated from surface water in the Hudson River;
* Incidental ingestion of sediment from the Hudson River; and

* Ingestion of surface water from the Hudson River.

The results of the mink food web model are presented in Table 8-25. The potential daily doses of all
CPECs were less than the respective toxicity reference values for the mink (HQ < 1}. Resulting HQs
were less than one and ranged from 6.48E-12 (1,1-dichloroethylene) to 7.63E-04 (2,3,7,8-TCDD).

84.2.2 Risk Characterization of Erie Canal Vertebrate Wildlife

The potential for adverse effects to vertebrate receptors was also estimated using screening level food
web models. The exposure point concentrations were derived from CPEC fate and transport modeling
and bioconcentration factors. The EPCs used in the food web models for the SLERA are presented in
Table 8-2. Species-specific HQs were calculated by dividing the estimated daily dose (the TDD) of
individual CPECs (nommalized to body weight) by toxicity reference values determined from the
literature. The results of the Erie Canal food web models are presented in Table 8-26. Details of these
calculations are given in Appendix E-3.

Osprey

The osprey was selected as a representative species for evaluating potential risks posed to trophic
level 4 avian piscivores from sediment and surface water exposure in the Erie Canal. For the purpose
of this risk assessment, exposure was assumed to include the following complete exposure pathways:
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» Ingestion of fish containing CPECs bioaccumulated from surface water in the Erie Canal;
» Incidental ingestion of sediment from the Erie Canal; and

+ Ingestion of surface water from the Erie Canal.

The results of the osprey food web model are presented in Table 8-26. The potential daily doses of all
CPECs were less than the respective toxicity reference values for the osprey (HQ < 1). Resulting HQs
were less than one and ranged from 224E-12 (1,1-dichloroethylene) to 4.87E-05
(benzo(b)luoranthene).

Great Blue Heron

The great blue heron was selected as a representative species for evaluating potential risks posed to
trophic level 4 avian species from sediment and surface water exposure in the Erie Canal. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

» Ingestion of fish containing CPECs bicaccumulated from surface water in the Erie Canal;

» Incidental ingestion of sediment from the Erie Canal; and

¢ Ingestion of surface water from the Erie Canal.

The results of the great blue heron food web model are presented in Table 8-26. The potential daily
doses of all CPECs were less than the respective toxicity reference vaiues for the heron (HQ < 1).
Resulting HQs were less than one and ranged from 2.41E-12 (1,1-dichloroethylene) to 4.37E-04
{benzo{b)flucranthene).

Mink

The mink was selected as a representative species for evaluating potential risks posed to trophic level
4 mammalian piscivores from sediment and surface water exposure in the Erie Canal. For the purpose
of this risk assessment, exposure was assumed to include the following complete exposure pathways:

» Ingestion of fish containing CPECs bioaccumulated from surface water in the Erie Canal;

+ Incidental ingestion of sediment from the Erie Canal; and

» Ingestion of surface water from the Erie Canal.

The results of the mink food web model are presented in Table 8-26. The potential daily doses of all

CPECs were less than the respective toxicity reference values for the mink (HQ < 1). Resulting HQs
were less than one and ranged from 3.54E-12 (1,1-dichloroethylene) to 1.53E-04 (2,3,7,8-TCDD).
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8.4.2.3 Risk Characterization of Wright/Bradley L ake Vertebrate Wildlife

The potential for adverse effects to vertebrate receptors was also estimated using screening level food
web models. The exposure point concentrations were derived from CPEC fate and transport modeling
and bioconcentration factors. The EPCs used in the food web models for the SLERA are presented in
Table 8-2. Species-specific HQs were calculated by dividing the estimated daily dose (the TDD) of
individual CPECs (normalized to body weight) by toxicity reference values determined from the
literature. The results of Wright/Bradley Lake food web models are presented in Table 8-27. Details of
these calculations are given in Appendix E-4.

Osprey

The osprey was selected as a representative species for evaluating potential risks posed to trophic
level 4 avian piscivores from sediment and surface water exposure in Wright/Bradley Lake. For the

purpose of this risk assessment, exposure was assumed to include the foliowing complete exposure
pathways:

» Ingestion of fish containing CPECs bicaccumulated from surface water in Wright/Bradiey Lake;
s Incidental ingestion of sediment from Wright/Bradley Lake; and

+ Ingestion of surface water from Wright/Bradley Lake.

The results of the osprey food web model are presented in Table 8-27. The potential daily doses of all
CPECs were less than the respective toxicity reference values for the osprey (HQ < 1). Resulting HQs
were less than one and ranged from 5.86E-11 (1,1-dichloroethylene) to 3.83E-02 (methyl mercury).

Great Blue Heron

The great blue heron was selected as a representative species for evaluating potential risks posed to
trophic level 4 avian species from sediment and surface water exposure in Wright/Bradiey Lake. For
the purpose of this risk assessment, exposure was assumed to include the following complete
exposure pathways:

» Ingestion of fish containing CPECs bicaccumulated from surface water in Wright/Bradley Lake;
» Incidental ingestion of sediment from Wright/Bradley Lake; and

+ Ingestion of surface water from Wright/Bradley Lake.

The results of the great blue heron food web model are presented in Table 8-27. The potential daily
doses of alt CPECs were less than the respective toxicity reference values for the heron (HQ < 1).
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Resulting HQs were less than one and ranged from 5.13E-11 (1,1-dichloroethylene) to 2.41E-02
(methy! mercury).

Mink

The mink was selected as a representative species for evaluating potential risks posed to trophic level
4 mammalian piscivores from sediment and surface water exposure in Wright/Bradley Lake. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

+ Ingestion of fish containing CPECs bioaccumulated from surface water in Wright/Bradiey Lake;
» Incidental ingestion of sediment from Wright/Bradiey Lake; and

¢ Ingestion of surface water from Wright/Bradley Lake.

The results of the mink food web model are presented in Table 8-27. The potential daily doses of all
CPECs were less than the respective foxicity reference values for the mink (HQ < 1). Resulting HQs
were less than one and ranged from 6.15E-11 {1,1-dichloroethylene) to 2.05&-02 (2,3,7,8-TCDD).

84.24 Risk Characterization of Green Island Vertebrate Wildlife

The potential for adverse effects to vertebrate receptors was also estimated using screening level food
web models. The exposure point concentrations were derived from CPEC fate and transport modeling
and bioconcentration factors. The EPCs used in the food web modeis for the SLERA are presented in
Table 8-2. Species-specific HQs were calculated by dividing the estimated daily dose (the TDD) of
individual CPECs (normalized to body weight) by toxicity reference values determined from the
literature. The results of Green Island food web models are presented in Table 8-28. Details of these
calculations are given in Appendix E-5.

Deer Mouse

The deer mouse was selected as a representative species for evaluating potential risks posed to
trophic level 2 mammalian species from surface soil and surface water exposure in the Green lsland
terrestrial upland. For the purpose of this risk assessment, mouse exposure was assumed to include
the following complete exposure pathways:

. Ingestion of terrestrial vegetation containing CPECs bicaccumulated from surface soil in the
Green Island upland;

. Incidental ingestion of surface soil from the Green Island upland; and
. Ingestion of surface water from the Green Island wetland.
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The results of the deer mouse food web model are presented in Table 8-28. The potential daily doses
of all CPECs were less than the respective toxicity reference values for the mouse (HQ < 1). Resulting
HQs were less than one and ranged from 1.76E-11 (chromium) to 4.59E-05 (2,3,7,8-TCDD).

American Robin

The American robin was selected as a representative species for evaluating potential risks posed to
trophic level 3 avian species from surface soil exposure in the Green Island forested upland. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

Ingestion of terrestrial vegetation containing CPECs bicaccumulated from surface soil and
aerial deposition in the Green Island forested upland;

Ingestion of terrestrial inveriebrate containing CPECs bicaccumulated from surface soil in the
Green Island forested upland;

Ingestion of surface water from Green Island; and

.

Incidental ingestion of surface soil from the Green Island forested upland.

The resuits of the American robin food web model are presented in Table 8-28. The potential daily
doses of all CPECs were less than the respective toxicity reference values for the robin (HQ < 1).
Resulting HQs were less than one and ranged from 1.99E-10 (1,1-dichioroethylene) to 5.50E-01
{bis(2-ethyihexyphthaiate).

Red-tailed Hawk

The red-tailed hawk was selected as a representative species for evaluating potential risks posed to
trophic level 4 avian species from surface soil exposure in the Green Island terrestrial upland. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

. ingestion of herbivorous (TL2) and omnivorous (TL3) small mammals containing CPECs
from surface soil and food chain uptake;

. Ingestion of surface water from the Green island wetiand; and

» Incidental ingestion of surface soil from the Green Island terrestrial upland.

The results of the red-tailed hawk food web model are presented in Table 8-28. The potential daily
doses of all CPECs were less than the respective toxicity reference values for the hawk (HQ < 1).
Resulting HQs were less than one and ranged from 1.39E-10 (1,1-dichloroethylene) to 4.16E-04
(benzo(b)fluoranthene).
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Muskrat

The muskrat was selected as a representative species for evaluating potential risks posed to trophic
level 2 mammalian species from hydric soil and surface water exposure in the Green Island wetland.
For the purpose of this risk assessment, muskrat exposure was assumed to include the following
complete exposure pathways:

. Ingestion of wetland and aquatic vegetation containing CPI=Cs bioaccumulated from hydric
soil in the Green Island wetland;

. Incidental ingestion of hydric soil from the Green Island wetland; and

. Ingestion of surface water from the Green Island wetland.

The results of the muskrat food web model are presented in Table 8-28. The potential daily doses of all
CPECs were less than the respective toxicity reference values for the muskrat (HQ < 1). Resulting
HQs were less than one and ranged from 3.07E-11 {chromium) to 3.35E-05 (2,3,7,8-TCDD).

Short-tailed Shrew

The short-tailed shrew was selected as a representative species for evaluating potential risks posed o
trophic level 3 mammalian species from surface soil exposure in Green Island exposure area. For the
purpose of this risk assessment, exposure was assumed to include the following complete exposure
pathways:

* Ingestion of terrestrial vegetation containing CPECs bioaccumulated from surface soil and
aerial deposition in the Green Island upland;

» Ingestion of terrestrial inveriebrates containing CPECs bioaccumulated from surface soil in the
Green Island upland area;

» Ingestion of wetland invertebrates containing CPECs bicaccumulated from hydric soil the
Green Island wetland;

« Incidental ingestion of surface soil from the Green Island upland area;
+ Incidental ingestion of hydric soil from the Green Island wetland area; and

» Ingestion of surface water from the Green Island wetland.

The results of the short-tailed shrew food web model are presented in Table 8-28. The potential daily
doses of all CPECs were less than the respective toxicity reference values for the shrew (HQ < 1).
Resulting HQs were less than one and ranged from 1.78E-10 {carbon tetrachloride) to 1.19E-02
(2,3,7,8-TCDD).
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Raccoon

The raccoon was selected as a representative species for evaluating potential risks posed to trophic
level 3 mammalian species from hydric soil and surface water exposure in the Green Island exposure
area. For the purpose of this risk assessment, exposure was assumed to include the following
compiete exposure pathways:

+ Ingestion of terrestrial vegetation containing CPECs bicaccumulated from surface soil and
aerial deposition in the Green island upland;

» Ingestion of terrestrial invertebrates containing CPECs bioaccumulated from surface soil in the
Green Island upland area;

» Ingestion of herbivorous (TL2) and omnivorous (113} smaill mammals containing CPECs from
surface soil and food chain uptake in the Green Island upland;

s Ingestion of wetland invertebrates containing CPECs biocaccumulated from hydric soil the
Green Island wetland;

» Incidental ingestion of soils from the Green island terrestrial upland;

« Incidental ingestion of hydric soil from the Green Island wetland; and

» Ingestion of surface water from the Green Island wetland.
The results of the raccoon food web model are presented in Table 8-28. The potential daily doses of all
CPECs were less than the respective toxicity reference values for the raccoon (HQ < 1). Resulting

HQs were less than one and ranged from 2.09E-10 (carbon tetrachloride) to 1.55E-02 (2,3,7,8-TCDD).

Great Blue Heron

The great blue heron was selected as a representative species for evaluating potential risks posed to
trophic level 4 avian species from hydric soil and surface water exposure in the Green Island wetland.
For the purpose of this risk assessment, exposure was assumed to include the following complete
exposure pathways:

» Ingestion of aquatic invertebrates containing CPECs bioaccumulated from hydric soil in the
Green Island wetland;

« Incidental ingestion of hydric soil from the Green Island wetland; and

» Ingestion of surface water from the Green Island wetland.
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The results of the great blue heron food web model are presented in Table 8-28. The potential daily
doses of all CPECs were less than the respective toxicity reference values for the heron (HQ < 1).
Resuiting HQs were less than one and ranged from 3.35E-10 (1,1-dichloroethylene) to 5.95E-02
{methyl mercury).

8.5 Summary and Conclusions

This section summarizes and evaluates the results of the Nodite Facility risk characterization and
provides an interpretation of the magnitude of potential ecological risk and its significance. Risk
assessment provides a context for information that may be used in risk management and decision-
making evaluation of the results in contained in Section 8.5.1. The factors leading to uncertainty in the
results are discussed in Section 8.5.2. The summary for Noriite facility SLERA is contained in Section
8.5.3.

8.5.1 Evaluation of Assessment Endpoints

The results from the measurement endpoints discussed in Section 8.2.5 were used to evaluate the
potential risk associated with the assessment endpoints sel3cted for the SLERA. Seven assessment
endpoints were selected for this SLERA: (1) protection and maintenance of indigenous fish popuiations
in local waterbodies; (2) protection and maintenance of sediment receptors in local waterbodies; (3)
protection and maintenance of local piscivorous wildlife receptors; (4) protection and maintenance of
wetland inveriebrate and plant receptors; (5) protection and maintenance of terrestrial invertebrate and
plant receptors; (6) protection and maintenance of local wetland wildlife receptors; and (7) protection
and maintenance of local terrestrial upland wildiife receptors.

None of the HQs calculated for exposure of ecological receptors to environmental media exceeded a
value of one. The highest HQ observed was that for the American robin on Green Island (HQ=0.55)
due to BEHP. For most of the receptors, the highest individual CPEC risk was associated with either
methyl mercury or 2,3,7,8-TCDD. These results indicated that, even under the conservative
assumptions of the SLERA, that no potential ecological harm is predicted.

Based on the results of the screening measurement endpoint, the SLERA indicates that emissions
from the Norlite Facility pose negiigible potential for ecological harm to surface water aquatic
community receptors, sediment associated benthic community organisms, terrestrial upland plant and
invertebrate communities, and wetland invertebrate and plant communities. The cailculated EPCs in
surface water, sediment, surface soil, and hydric soil were all well below the chemical-specific
screening benchmarks. In addition, based on the results of the food web measurement endpoint, the
SLERA also indicates that emissions from the Norlite Facility do not pose potential ecological risk to
the wildlife receptors evaluated in the four areas/habitats of concem (Hudson River, Erie Canal,
Wright/Bradiey Lake, and Green island).
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85.2 Uncertainty Evaluation

The factors leading to uncertainty in the results are described and the information provides a context
for risk decision-making. A number of assumptions and factors were made in the risk assessment that
contributes to the uncertainty of the results of the Norlite Facility SLERA. These include uncertainty
associated with CPEC screening/selection, exposure assessment, ecological effects, and risk
characterization.

8521 Toxicity Reference Values

The aquatic risk assessment used toxicity values based on chronic effects to analyze the potential for
ecological risk. Chronic toxicity values from NYS or U.S. EPA were used as screening benchmarks
because it was assumed that surface water and benthic species would experience continuous, chronic
exposure. Exposure in the aquatic environment is unlikely to be continuous for many fish species in
some habitats, as they are generally transitory and are likely to move in and out of the affected regions.
Thus, the assumption of chronic exposure may be realistic for the sediment-associated fish species,
but may be relatively conservative for most surface water species.

8.5.2.2 Potential Ecological Risk to Individual Wildlife Receptors Using an
Exclusive Diet

The CPEC concentrations modeled in the areas of concern were used to model tissue burden
concentrations for a variety of prey items, including terrestrial and wetland plants, terrestrial and
wetland invertebrates, and two trophic levels of small mammal. The wildlife receptors, with the
exception of the herbivores, consume a variety of prey items. The amount of CPEC in each modeled
prey itemn differs depending on the chemical-specific characteristics of each CPEC, and its behavior in
environmental compartments (bioaccumulation potential, volatilization, etc.). In order to provide a
conservative estimate of the maximum dose, the potential daily dose to the raccoon, an opportunistic
feeder found in most habitats, was modeled assuming 100% ingestion of each prey item, plus any
potential ingestion from abiotic media (surface water, surface soil, sediment, hydric soil). Green Island
contains the largest varniety of habitat among the exposure areas in the Norlite SLERA, including both
terrestrial and wetland/semi-aquatic prey items and exposure. The raccoon and shrew were selected
for evaluation in the uncertainty section. The diet of the raccoon is varied, and may include prey items
from plants, invertebrates, and small mammals. The shrew may consume plants and invertebrates
from terrestrial and wetland habitats, and has a high metabolism and food ingestion rate for its size.
Since Green Island contains the largest variety of potential exposure pathways, it was selected for
modeling of exclusive diets for the raccoon and the shrew. The results of these models are presented
in Tables 8-29 and 8-30. Details of these calculations are given in Appendix E-6.

Raccoon
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The raccoon was selected as a representative species for evaluating potential risks posed to trophic
level 3 mammalian species from surface soil, hydric soil, and surface water exposure in the Green
Island exposure area. For the purpose of the exclusive diet risk calculations, exposure was assumed to
include ingestion of surface soil, hydric soil, and surface water from Green Island, and the following
complete exposure pathways:

s Ingestion of wetland/aquatic vegetation containing CPECs bioaccumulated from hydric soil in
the Green Island wetland;

o Ingestion of wetland/aquatic invertebrates containing CPECs bioaccumulated from hydric soil
in the Green Island wetland;

¢ Ingestion of terrestrial vegetation containing CPECs bioaccumulated from soils in the Green
Island upland;

¢ Ingestion of terrestrial invertebrates containing CPECs bioaccumulated from soils in the Green
Island upland;

¢ Ingestion of herbivorous small mammals containing CPECs bioaccumulated from soils and
prey in the Green Island upland; and

* Ingestion of omnivorous mammals containing CPECs bioaccumulated from soils and prey in
the Green Island upland.

The results of the exclusive diet Hudson River raccoon food web model are presented in Table 8-29. In
general, a diet consisting of aquatic invertebrates produced the highest potential daily dose for
inorganic CPECs, and omnivorous mammals for organic CPECs.

Exclusive Diet of Wetland Invertebrates: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the raccoon (HQ < 1). Resulting HQs were less than one and
ranged from 2.69E-10 (carbon tetrachloride) to 3.24E-02 (methyl mercury).

Exclusive Diet of Wetland Plants. The potential daily doses of all CPECs were less than the respective
toxicity reference values for the raccoon (HQ < 1). Resulting HQs were less than one and ranged from
2.68E-10 (carbon tetrachloride) to 1.44E-03 (2,3,7,8-TCDD).

Exclusive Diet of Terrestrial Invertebrates: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the raccoon (HQ < 1). Resulting HQs ranged from 1.54E-10
(1,1-dichloroethylene) to 3.99E-02 (bis(2-ethylhexyl)phthalate).

Exclusive Diet of Terrestrial Plants: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the raccoon (HQ < 1). Resulting HQs were less than one and
ranged from 1.23E-09 (chromium) to 1.51E-03 (2,3,7,8-TCDD).
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Exclusive Diet of Herbivorous Small Mammals: The potential daily doses of all CPECs were less than
the respective toxicity reference values for the raccoon (HQ < 1). Resulting HQs were less than one
and ranged from 1.53E-10 (1,1-dichloroethylene) to 1.43E-03 (2,3,7,.8-TCDD).

Exclusive Diet of Omnivorous Small Mammals: The potential daily doses of all CPECs were less than

the respective toxicity reference values for the raccoon (HQ < 1). Resulting HQs ranged from 2.58E-10
(1,1-dichloroethylene) to 1.59E-01 (2,3,7,8-TCDD).

Short-tailed Shrew

The shont-tailed shrew was selected as a representative species for evaluating potential nsks posed to
small trophic level 3 mammalian species from surface soil, hydric soil, and surface water exposure in
the Green Island exposure area. For the purpose of the exclusive diet risk calculations, exposure was
assumed to include ingestion of surface solil, hydric soil, and surface water from Green island, and the
following compiete exposure pathways:

» Ingestion of wetland/aquatic vegetation containing CPECs biocaccumulated from hydric soil in
the Green Island wetland;

» Ingestion of wetland/aquatic invertebrates containing CPECs bicaccumulated from hydric soil
in the Green Island wetland;

¢ Ingestion of terrestrial vegetation containing CPECs bioaccumulated from soils in the Green
Island upland; and

» Ingestion of terestrial invertebrates containing CPECs bioaccumulated from soils in the Green
Island upland.

The results of the exclusive diet Hudson River shori-ailed shrew food web model are presented in
Table 8-30. In general, a diet consisting of aquatic invertebrates produced the highest potential daily
dose for organic CPECs, and TL3 fish for inorganic CPECs.

Exclusive Diet of Wetland Invertebrates: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the shrew (HQ < 1). Resuiting HQs one ranged from 4.14-E10
(carbon tetrachloride) to 5.11E-02 (methyl mercury).

Exclusive Diet of Wetland Plants. The potential daily doses of all CPECs were less than the respective
toxicity reference vaiues for the shrew (HQ < 1). Resulting HQs were less than one and ranged from
4.13E-10 (carbon tetrachloride) to 5.14E-04 (2,3,7,8-TCDD).

Exclusive Diet of Terrestrial Invertebrates: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the shrew (HQ < 1). Resulting HQs ranged from 2.31E-10 (1,1-
dichioroethylene) to 6.33E-02 (bis(2-ethylhexyl)phthalate).
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Exclusive Diet of Terrestrial Plants: The potential daily doses of all CPECs were less than the
respective toxicity reference values for the shrew (HQ < 1). Resulling HQs were less than one and
ranged from 4.53E-10 {chromium) to 6.18E-04 (2,3,7,8-TCDD).

Although none of the HQ were greater than 1 for any receptor, evaluation of exclusive diets indicates
that 2,3,7,8-TCDD poses the highest potential risk to mammals regardless of diet. However, the
invertebrate tissue concentration of bis(2-ethylhexyl)phthalate is driven by a high bioconcentration
factor. This produces the highest dose of all CPEC for animals ingesting terrestrial invertebrates. The
BCF is a calculated, not empirical value. This is the type of uncertainty that can be resolved, if needed,
with Tier 2 ERA. Since no HQ > 1 in the SLERA, Tier 2 ERA is not warranted for the Norlite Facility.

8.5.2.3 Media Concentration Modeling

Considerable uncertainty in the SLERA is due to the use of the ISCST3 model and ancillary sub-
models to predict surface water, sediment, terrestrial plant, and hydric soil concentrations. The ISCST3
model is a steady-state model that assumes that environmental conditions are constant, when these
factors are highly dynamic and incorporate daily, seasonal, and inter-annual variation. incorporation of
5 years of site-specific data heips increase the realism of this modeling, however.

To predict media CPEC concentrations, several U.S. EPA {ate and transport models are utilized, along
with the air concentrations and deposition rates predicted by the ISCST3 model. These modeling steps
infroduce considerable, but unquantified, uncertainty due to the large number of parameters and
variables used in these models. Many of these input vanables are estimated, or must be assumed, for
the vicinity around the Nodlite Facility and for the watershed basins for the Hudson River, Erie Canal,
and Wright/Bradley Lake. Although the true effect of these uncertainties on the SLERA is unknown, all
of these models have been designed to employ (in the absence of site-specitfic, or time-specific data)
average default values that will generally produce conservatively high estimates of long-term
exposures.

8.5.24 Estimation of Magnitude of Potential Risk

Another source of uncertainty in the application of the HQ method is the source of toxicity data used for
benchmark concentrations. Typically, the lowest data points among the available toxicity data were
conservatively selected as the benchmark concentrations (e.g., from ORNL databases). The lowest
data point observed in the laboratory may not be representative of the actual toxicity that might occur in
the environment. Using the lowest reported chronic toxicity data point as a benchmark concentration,
as was done in this assessment, is a very conservative approach, especially when there is a wide
range in reported toxicity values for the relevant species.
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8.5.25 Lack of Adequate Toxicological Data

Another large source of uncertainty is the many CPECs for which there was no screening benchmark.
Further investigation and evaluation may be required to establish whether these CPECs pose a
potential risk. Based on the magnitude of the EPCs for CPECs with known screening levels, it is
unlikely that these unevaluated CPECs pose an ecological concem.

8.5.2.6 Extrapolation of Toxicity Data

Extrapolation of the potential for community, population, or ecosystem effects from the examination of
one or more representative species is a major source of uncertainty in the SLERA process. The
underlying assumption is that potential effects on one representative species are consistent with the
effects on similar species and representative of the potential for effects on the particular ecosystem
being investigated. Thus, for the aquatic risk assessment, the lowest toxicity values for sensitive
freshwater species found in the literature (i.e., AWQC document) were chosen to represent the
potential for adverse chemical effects on the aquatic ecosystem. Differential species sensitivity to the
CPEC may result in these benchmarks being underestimates or, more likely, overestimates of potential
acute and chronic toxicity for many aquatic and terrestrial organisms. The selection of these species as
representative indicators of the Wright/Bradley Lake, Ere Canal, Green Island wetland, and Hudson
River systems is one source of uncertainty in the risk assessment.

Finally, it is difficult to predict how an adverse effect on an individual organism might affect the
ecosystem as a whole. If adverse effects are predicted for an individual, it does not necessarily mean
that the community, population or ecosystem will be similarly affected. Even if one subset of the
ecosystem is impacted in a localized area, it may not be a perceptible impact to the overall ecosystem.
In addition, there is the potential effect of background concentrations of CPECs that arise from other
sources and may affect local populations.

8.5.3 Summary for SLERA

A SLERA was conducted for the Norlite Facility to evaluate its potential to pose adverse ecological risk
to community and individual receptors in three waterbodies — Hudson River, Wright/Bradley Lake, and
Erie Canal — and Green lsland a terrestrial upland/wetland habitat area. The resuits of the SLERA
indicate no potential ecological concemn for the community receptors in the three waterbodies or Green
Island. Neither were ecological concems due to Norlite Facility emissions indicated for any of the
piscivorous wildlife receptors in the Hudson River, Wright/Bradley Lake, and Erie Canal, or wildlife
receptors in the Green Island wetland or terrestrial upland. The uncentainty associated with the
ecological risk assessment was described and factors potentially influencing the results were
discussed. Consideration of exclusive diets for various diet items for omnivorous receptors (shon-
tailed shrew, raccoon) did not lead to greater risks for these receptors. Based on the unambiguous
pattemn of results across a wide variety of species, trophic levels, and habitats, it may be concluded
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that emissions from the Norlite Facility do not pose an adverse risk to ecological receptors. Therefore,
no further ecological evaluation (i.e., Tier 2 ERA) is warranted.
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TABLE 8-1
SUMMARY OF COMPOUNDS OF POTENTIAL ECOLOGICAL CONCERN (CPECs) EVALUATED IN THE SLERA
NORLITE FACILITY
COHOES, NY
INORGANICS ORGANICS
Semivolatiles Polycycllc Aromatic Hydrocarbons Volatlies Dioxins
ANTIMONY 2,4-DINITROTOLUENE BENZO(A)PYRENE 1,1,2,2- TETRACHLOROETHANE 2,3,7,8-TCDD TE
ARSENIC 2,6-DINITROTOLUENE BENZO(AJANTHRACENE 1,1-DICHLOROETHYLENE 2,3,7,8-TCOD (MAMMAL)

BARIUM 2-NITROANILINE BENZO(B)FLUORANTHENE 1,3-BUTADIENE 2,3,7,8-TCDD (BIRD)
BERYLLIUM BIS(2-ETHYLHEXYL)PHTHALATE BENZO(K)FLUORANTHENE BENZENE 2,3,7,8-TCDD (FISH)
CADMIUM HEXACHLOROBENZENE CHRYSENE BROMOMETHANE
CHROMIUM HEXACHLOROBUTADIENE DIBENZ(A,HJANTHRACENE CARBON TETRACHLORIDE

CHROMIUM VI HEXACHLOROCYCLOPENTADIENE INDENO(1,2,3-CD)PYRENE CHLOROFORM
LEAD PENTACHLOROPHENOL TOTAL PAH CHLOROMETHANE
INORGANIC MERCURY DICHLOROFLUOROMETHANE
METHYL MERCURY TRANS-1,3-DICHLOROPROPENE

NICKEL TRICHLOROFLUOROMETHANE
SELENIUM VINYL CHLORIDE

SILVER
THALLIUM

ZING




tasff
' MODELED CONCENTRATIONS OF CPEC IN SURFACE SOIL, TERRES.. .1 PLANTS, SEDIMENT, HYDRIC SOIL, AND SURFACE WATER (
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
GREEN ISLAND HUDSON RIVER
PEC (parts per million) SURFACE TERAESTRIAL HYDRIC SURFACE WATER BED SURFACE WATER
SOIL PLANT SOIL TOTAL DISSOLVED SEDIMENT TOTAL DISSOLVED
NORGANICS —
NTIMONY 7.92€-06 284E07 3.08E-05 8.5TEDT B.57E-07 2.206-08 7.58E+10 7.57E10
ARSENIC 240808 1.18E-07 9.156-08 171807 1.71E-07 6.77E-09 1.51E-10 1.506-10
BARIUM 3.88E-05 2.01E-07 1.40E-05 3.02607 3.026-07 1.086-08 2.86E-10 2.886-10
BERYLLIUM 4 57E-08 1,76E-08 1.47E-08 3.76E-08 375608 2.58E-08 3.296-11 3.268-11
ADMIUM 4.40E-08 5.00E-07 1,826-05 1.956-07 1.95€-07 1.27€-08 1.706-10 1.70€-10
HROMIUM 3.23E-05 1.27€-07 1.02E-04 4,46E-05 2.35E-10 1.27E-05 1.34E-10 7.04E-12
HAQMIUM V! 420607 2.14E-08 1.69E-06 6.976-08 8.976-08 1.18E-09 6.19E-11 8.18E-11
LEAD 222805 177607 7.12E-05 1.70E-07 1.68E-07 1.35€-07 1.51E-10 1.506-10
NORGANIC MERCURY 4.7TE-04 1.80E-05 1.81E-03 1.70E07 8.49E-08 2.66E-05 1.08E-09 5.32E-10
ETHYL MERCURY 8.46E-08 4.52E-06 2.46E-04 4.54E-07 227607 331607 2.20E-10 1.10E-10
INICKEL 711605 151E-08 2,64E-04 3.50€-08 3.59E-06 204607 3.14E-08 3,14E-09
ELENIUM 7.876-08 1.48E-08 316607 467E-08 4.87E-08 2.08E-10 4.18E-11 4.16E-14
ILVER 1.708-08 4.08E-07 £.78E-06 8.16E-07 8.16E-07 4.57E09 5.50-10 5.50E-10
HALLIUM 8.266-08 8.09E-08 2.916-05 291607 2.91E-07 1.81€-08 2.64E-10 264E-10
1.64E-04 1.25€-08 8.116:04 8.84E-08 8.84€-08 4.698.07 7.57€-08 7.58E-09
GANICS
LOROCYCLOPENTADIENE |  3.708.08 2.21E-08 1.03E-08 8.36E-08 8.31€:08 1.70E-07 4.508-10 447810
HEXACHLOROBUTADIENE 9.256-10 8.89E-11 8.58E-06 4.14E-09 4.11E08 6.196-08 2.256-11 2.23E-11
b 4-DINITROTOLUENE 2.04E-08 5.84E-06 7.03E-05 3.036-08 3.03E.08 1,76E-08 8.60E-09 8.60E-08
b2 6-DINITROTOLUENE 167606 1.18E-05 342612 6.29E.06 6.29E-06 3.01E-08 1.79E-08 1.79E-08
HEXACHLOROBENZENE 2.44E-08 8,336-08 4.89E-10 2,69E-08 2.48E-08 5.10E-07 1.696-10 1.58E-10
b NITROANILINE 5.41€.07 1.83E-08 391E-06 871807 8.718.07 4,72E-08 3.01E-08 2.01E-09
PENTACHLOROPHENOL 241E-06 3.34E-07 442611 2.95€-07 2.956-07 3.56E-08 1,766-09 1.76E-08
BIS(2-ETHYLHEXYL)PHTHALATE 6.156-04 2.316-05 1.776-09 5.31E-07 4.90E-07 1.71E-05 4.17E-09 3.85€-09
IBENZO(AIPYRENE 5.426-07 4.74E-08 9.92E-07 1.98E.10 802611 4.87E-08 2.47€12 1,266-12
IBENZO(AANTHRACENE 3.206-07 4.74E.09 5.38E-07 1,608:10 1.266-10 1,376-08 1.566-12 1.326-12
IBENZO(B)FLUORANTHENE 5.56E-08 3.70E-08 8.94E-08 1.21€-08 7.45E-10 4.70E-07 2.20E-11 1.41E-11
IBENZO(KIFLUORANTHENE 3.25E-07 4.30E-09 6.14E-07 1.05€-10 8.44E-11 272608 1.33E-12 8.18E-13
HAYSENE 456E-08 471608 7.21E-06 2.10E-08 1.74E-09 205607 2.10E-11 1.72E-11
IDIBENZ(AH)ANTHRACENE 9.24€-08 1,46E-08 2.56E-07 3.34E-11 1.43E+11 1.16€.08 3.78E-13 1.61€-13
HINDENO(1,2,3-CDIPYRENE 1.236-07 7.28E-08 3.506.07 351E-11 BHIE-12 1.99E-08 4.98E-13 1.26E-13
: 4.20E-07 3.66E-09 1,13£-03 1.07€-10 821811 3.77€-08 1.68E-12 8.75E13
‘ 2.58E-10 - 3.98E-11 1.118-07 141807 1.83E-08 7.39E-10 7.35E-10
{BROMOMETHANE 1.76E-11 - 1.376-10 8.83E-06 8.83E-08 +.83E-10 5.07€-10 5.07E-10
1,3-BUTADIENE 1.276-11 “ 7.236:07 5.62E-08 5.82E-08 1.026-09 5,056-10 5.05E.10
ICARBON TETRACHLORIDE 7.16E-11 - 1.34E-12 297608 2.37€.08 9.35E-10 1.54E-10 1.54E-10
CHLOROFORM 457510 - 242611 7.34E-08 7.346-08 1,086-09 5.11E-10 5.11E-10
CHLOROMETHANE 1.79E-12 - 461E:08 8.23E-08 6.236-08 1.218-10 5.056-10 5.05E-10
1,1-DICHLORDETHYLENE 231E-11 - 8.58E-00 2.45E-08 2.458-08 4.42E-10 1,708-10 1.70E-10
DICHLOROFLUOROMETHANE 7.03E13 - 1.80E-10 8.26E-08 8.256.08 1.39€-09 5.08E-10 5.08E-10
JTRANS-1,3-DICHLOROPROPENE 9.39E11 - 7.40E-11 2.606-08 2.60E-08 1.856-10 171E-10 1.71E-10
1,1,2,2- TETRACHLOROETHANE 2.44E-09 - 8.75E-10 2.936-06 2.93E-08 5.87E-10 1.88E-10 1.86E-10
TRICHLOROFLUGROMETHANE 3.876-11 . 1.11E12 771608 7.71€.08 271608 5.07E-10 5.076-10
VINYL CHLORIDE 5.80€-13 - 7.086-08 6.89E-08 6.89E-08 2.256-10 5.08E-10 5.08E-10
Dioxing
3,7,8-TCOD TE
,3,7,8-TCDD (MAMMAL) 1.87E08 1.61E-10 3.52E-08 3.928-12 1.30E-12 2.71€-09 7.68E-14 2.51E.14
3,7.8-TCOD {FISH) 2.88E-08 2.508:10 5.42E-08 5.14E-12 170612 4.0BE-08 1,146:13 376614
3,7.6-TCDD {BIRD) 9.57E-08 8.31E-10 1.80E-07 171E11 5.87€-12 1,356-08 3.78E-12 1.25613
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MODELED CONCENTRATIONS OF CPEC IN SURFACE SOIL, TERRESTRIAL PLANTS, SEDIMENT, HYDRIC SOIL, AND SURFACE WATER
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
L WRIGHT-BRADLEVLAKE S ERIECANAL ______ |
PEC (parts per million) BED SURFACE WATER | BED [ SURFACEWATER |
SEDIMENT TOTAL DISSOLVED SEDIMENT TOTAL GISSOLVED
NORGANICS
{.71E-08 5.91E-00 5.91E-08 3.056-07 1.05E-08 1.05€-08
5.39E-07 1.206-08 1.206-08 9.54E-08 2.126-09 2.12E09
8.83E-07 2.11E-08 2.10E-08 1.53E-07 3.73E-08 373609
2.79E-06 3.56E-00 353E-00 4.82E-07 8.15E-10 8.11E-10
1.06E-08 1.40E-08 1.40E-08 1.84E-07 2.46E-09 2.48E-09
1.12E-04 1.18E-09 82111 1.10E-04 1.16E-00 G.11E-11
HROMIUM Vi 9.046-08 476E-09 476809 181E-08 8.48E-10 8.45E-10
147E-05 1.65E-08 1.69E-08 2.56E-08 2.88E-00 2.85E-09
INORGANIC MERCURY 7.99E-04 3.17E-08 1.59E-08 4.38E-04 1,76E-08 8.79E-09
METHYL MERCURY 4.15E-05 2.776-08 1.38E-08 8.27E-08 5.52€-09 2.766-09
1.86E-05 2.56E-07 255607 2.92E.08 4.50E-08 4.50E-08
1.58E-08 3.15E-00 316609 2.82E-09 §.65E-10 5.85€-10
3.46E-07 417E:08 4.17E-08 8.19E-08 748E-09 7.46E-09
1.48E-06 2.08E-08 2.08E-08 2,60E-07 3.67E-09 3.66€-09
3.80E-05 6.14E.07 6.14E-07 6.71€-08 1.08E-07 1.08E07
LOROCYCLOPENTADIENE 1.89E-06 5.01E09 4,90E-08 7.69E-07 2,04E-09 2.02E-09
1HEXACHLOROBUTADIENE 8.65E-08 2.48E-10 247E-10 2.78E-08 1.01€-10 1.00E-10
2.4-DINITROTOLUENE 1.70E-0 871E-07 8.71E-07 3.87E-07 1.956-07 1.95€-07
> 6-DINITROTOLUENE 3.07€-08 1.82E-08 1.82E-06 6.85€-07 4.08€-07 4.00E-07
[HEXACHLOROBENZENE 1.01E-05 3.35E-09 3,16E-09 4.53E-06 1.50E-09 1.41€-09
fi2-NITROANILINE 4.96E-07 3.16E-07 3.16E-07 1.11E-07 7.08E-08 7.08E-08
IPENTACHLOROPHENOL 243E-08 1.20E-07 1.20E-07 7.07E-07 3.50€-08 9.50E-08
[BIS(2-ETHYLHEXYLJPHTHALATE 1.65E-03 4.03E07 372607 5.50E-04 1.35E-07 1.25E-07
lpENzOAPYRENE 2.12E-06 9.44E-11 547E11 1.30E-08 8.78E-11 3,351
[BENZO(AANTHRACENE 1.08E-06 1.26E-10 1.05€-10 4.58E-07 §.24E-11 4.30E-11
BENZO(B)FLUORANTHENE 2.25E-05 1,10E-08 B.75E-10 1.36E-05 8.61E-10 4.08E-10
[BENZO(KIFLUORANTHENE 1.21E-08 5.89E-11 362611 7.04€-07 343611 2.126-14
HCHRYSENE 1.58E-05 1,62E-08 1.92E-09 8.71E-08 8.885E-10 5.64E-10
IDIBENZ(AH)ANTHRACENE 2.86E-07 9.95E-12 399812 1.93E-07 6.92E-12 2.70E-12
[INDENO(1,2,3-CDIPYRENE 3.63E-07 9.63E12 230612 2.90E-07 728812 176612
: 1.64E-06 732611 4.24E-11 1.01E-08 449811 2.60E-11
1.84E-08 742600 7.41E09 8.00E-09 3.266-08 3.26E-09
TBROMOMETHANE 1.67E-09 4.83E-09 4 63E-08 7.74E-10 2.15E.08 216E-08
I1.3-BUTADIENE 8.23E-09 4.07E-09 4.07€-09 4.13E-09 2.056-09 2.05E-09
ICARBON TETRACHLORIDE 9.31E-09 1.63E-09 1.53€.09 4.08E-09 8.87E-10 8.67E-10
lCHLOROFORM 1.08E-08 5.08E-09 5.08E-00 4.63E-09 2.206-09 2.26€-09
HLOROMETHANE 1.03E-09 426609 4.29E-09 5.00E-10 2.08£.09 2.08E-09
§1,1-DICHLOROETHYLENE 4.20E.09 1.61E-09 1.81E-09 1.69E-09 7.27€10 7.27€-10
|OICHLOROFLUOROMETHANE 1.42E-08 5.19E-09 5.19E-09 6.05E-09 221E09 2.21€-09
ITRANS1,3-DICHLOROPROPENE 1.94€-09 1.76E-09 1.79E:09 BAZE-10 7.80E-10 7.80€-10
|1,1,2,2- TETRACHLOROE THANE 936609 2.96€-09 2.96€.09 3.82E-09 1.21E:08 1.21E09
FTRICHLOROFLUOROMETHANE 2.85E-08 4.976-09 4.97€-00 1.16E-08 2,186-09 2.18E-09
IVINYL CHLORIDE 2.04E:09 4,59E-09 459600 9.43E-10 2.126:09 2.12E-00
2.,7.8.7CDD TE

2.3,7,8-TCOD (MAMMAL) 7.286:08 2.04E-12 8.74E13 5.61E-08 157E-12 5.206-13
12,3,7.8-TCDO (FISH) 1.24€.07 A47€12 1.16E-12 9.10E-08 2.54E-12 8.43E-13
2,3,7,8-TCDD {BIRD) 4.13E.07 1.16E-11 3.83E-12 3.03€-07 B.47€.12 2.80E12

4/10/02, 12.37 PM
CH 8 TABLES-032902, 8-2



TABLE 83

CALCULATION OF WETLAND PLANT TISSUE CONCENTRATIONS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
SollSediment 1o Green isiand
Wetiand Plant Fydrc Aquatic
tog Kow Uptake Factor (1) Soil Plant
co
ey ™ | (mokge.) )
NORGANICS
NA 02 @ 308605 7.39E-07
" NA 0.036 @ 9.15E-06 365608
UM NA 015 {a) 1.49E-05 2.67E-07
YLLIUM NA 0.01 (@ 147EGS 1.766-08
MIUM NA 0.364 @ 1.62E-05 7.06E-07
HROMIUM NA 0.0075 ta) 1.026-04 8.16E-08
HROMIUM Vi NA 0.0075 (a) 1.68E-06 1.52E-09
NA 0.045 @ 7.12E-05 3.B4E-07
IC MERCURY NA 0.0875 @ 1.61E6-03 7.26E-06
MERCURY NA 0.137 @ 248E-04 4.08E-06
ICKEL NA 0.002 @ 264E-04 1.016-06
NA 0016 @ 3.16E07 6.07E-10
VER NA 0.4 @ 6.79E-06 326607
um NA 0.004 ® 231605 1.115-08
NA 12812 @ 5.11E04 8.80E-17
RGANICS
EXACHLOROCYCLOPENTADIENE 491 0.0565 (a) 1.03E-06 T.02E-08
EXACHLOROBUTADIENE 473 0.071 o 658606 551E-08
 4-DINITROTOLUENE 200 2718 [t:)] 7.036-06 229606
L G-DINFEFROTOLUENE 1.89 3147 {b) 3.42E12 1.29E-12
EXACHLOROBENZENE 550 0.026 o 4.89E-10 153612
-NITROANILINE 1.85 3,301 ) 3.91E-06 1.556-06
ACHLOROPHENOL 5.08 0.0848 @ 4.42E-11 238613
IS-ETHYLHEXYLPHTHALATE 520 0.038 {ay 1.77TE09 BO7E-12
ENZO(A)PYRENE 613 ot @ 9.TEO7 1.23E-09
NZO(AJANTHRACENE 568 2.00E-02 (@ 5.38E-07 1.316-09
O(B)FLUORANTHENE 6.20 10082 () 8.84E-06 1.08E-08
O(KIFLUORANTHENE 6.19 10182 @ 6.14E-07 745610
HRYSENE 5.74 18702 @ 721606 1.62E-08
IBENZ(A, H)ANTHRACENE 655 6.40E-03 @ 2.56E-07 1.96E-10
NDENO{1.2,3-CDIPYRENE 6.92 3.906-03 @ 3.508-07 1.64E-10
OTAL PAH 6.13 0.0202 {@) 1.13E-03 273606
olatiles
ENZENE 2.14 24.967 (b) 3.38E-11 1.01E-10
£ 1 36.383 (b 1.378-10 5.98E-10
1,3-BUTADIENE 199 26.017 ® 723807 226E-06
ARBON TETRACHLORIDE 272 1.04 (@ 134812 1.68E-13
ORGFORM 185 29 @ 242611 8.44E-12
HLOROMETHANE 0.90 41.078 ®) 461E-06 227E-05
1,1-DICHLOROETHYLENE 212 25.076 b 6.58E-09 1.98E-08
ICHLOROFLUOROMETHANE 1.55 3006 &) 1.BOE-Y0 6.48E-10
$-1,3-DICHLOMOPROPENE 1.4% N5 ()] 7.40E-11 2.82€E-10
1,1,.2.2-TETRACHLOROETHANE 4.64 D.08 () 8.75E-10 8.40€-12
ICHLOROFLUOROMETHANE 253 22641 (3] 1.11E-12 3ME12
NYL CHLORIDE 115 8.43 (@) 7.08508 747608
1153
3,7,8-TCOD (MAMMAL) 6.64 0.0056 {a) 3.92E-08 2.64E-11
3,7,8-TCDD (FISH) 6.64 0.0056 (a) 5.42E-08 3.64E-11
37.8-TCDD (BIRD) 6.64 0.0056 @ 1.80E07 121E-10
General Notes:
NA - ot applicable

(1) Tissue concentration cakulated by: COPCir (MFKGe) = COPC ug (M9/KGan) X BCF (14 c0n purdkGanH(MGccer wdk3anl) X 0.12

Per U1.S. EPA (1999¢), plant moisture content assumed to be 88%.
{a) All values are reconsnended values from USEPA, 1999¢.
{b) Al values are cakulated using squations from Travis and Amms (1983) per USEPA, 1999¢.

CH 8 TABLES-032902, 8-3
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TABLE 8-4

CALCULATION OF WETLAND INVERTEBRATE TISSUE CONCENTRATIONS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
Soll to Green isiand
Invertabrate Hydric Wetiand
CPEC log Kow Uptake Factor (1) Soil Invertebrate
COPL /Kl
tme i (™9Gen) (PG}
a——
ORGANICS
O NA 2.20E-01 @ 3.08E-05 2.T7TE0S
RSENIC NA 1.10E-01 {a) 8.15E-06 8.24E-06
BAR! NA 2.20E-1 {a) 1.49E-05 1.34E-05
BER NA 2.20E-01 (@) 1.47E-05 1.26-05
ADMI NA 3.60E-01 {a) 1.62E-05 5.50€-05
CHRAOMIUM NA 1.00E-02 (@ 1.02E-04 3.97€-05
CHROMIUM V NA 1.00E-02 (@ 1.89E-06 6.588-07
i D NA 3.00E-02 {a) 7.128-05 4.48E-05
ORGANIC MERCURY NA 4.00E-02 (a) 1.81E-03 1.106-04
! MERCURY NA B.50E+00 @) 248804 1.39E-04
BCKEL NA 2.00E-02 (a) 2.64E-04 2.38E-4
[SELENIUM NA 2.208-01 @) 3.16€-07 2.85E-07
[SILVER NA 2.20E-01 {2 £.79E.06 6.11E-06
RA 2.20E-0% )] 2.31E-05 2.08E-05
NG NA 5.806-01 (@) 6.11E-04 3.486-04
(I e
Kiemivolaties
FHEXACHLOROCY CLOPENTADIENE 4.9 7.45E+02 {a) 1.08E-06 7.72E-04
IEXACHLOROBUTADIENE 4.73 5.35E402 ()] 5.58E-08 2.90€-06
[2,4-DINITROTOLUENE 200 3.08E+00 ) 7.03E-06 4.08E-0¢
 G-DINITROTOLUENE 1.86 2.50E+00 (] 3.426-12 8.55E-12
HEXACHLORCBENZENE 5.50 2.298+03 ()] 4.89E-10 1.126-08
2-NITROANILINE 1.85 2.34E400 9] 3NE08 9.14E-06
IPENTACHLOROPHENOL 508 1.03E+03 @) 4.42E-11 4.57€-08
BIS(2-ETHYLHEXYLIPHTHALATE 5.20 1.3EHS8 1] 177608 232806
BENZO(A)PYRENE 613 7.00E-02 ] 8.32E-07 1.48E-06
BENZO(AANTHRACENE 5568 3.00€-02 (@) §.38E-07 7.81E-07
BENZIXBFLUORANTHENE 6.20 7.00E-02 (@ 8.94E-06 1.44E-05
BENZO(KFLUOR ENE 6.18 8.00E-02 @ 6.14E-07 9.89€-07
CHRYSE! 574 2. 00E02 @ 7.21E06 9.95E-06
DIBENZ(AHIANTHRACENE 6858 7.00E-02 @ 2.56E07 4.12E-07
INDENO(1 2, 3-CRPYRENE 692 8.00£-02 () 3.508-07 5.63807
OTAL PAH 8.13 7.50E-02 113803 1.80€-03
platies
RENZEN 214 4.02E+00 e 3.38E-11 1.366-10
BROMO E 1.1 5.84E-01 ®) 1.376-30 8.00E-11
S-BUTADIENE 1.99 3.05E+00 (] 723507 2.20E-06
REBON TETRACHLORIDE ar 1.20E+01 {a} 1.34E-12 1.81E-1Y
CHLOROFOR! 1.95 2.82E+00 {a) 2.428-11 6.84E-11
8 OROME i 0.90 IGRE-01 1] 4.51E-06 1.81E-06
, -OICHLOROETHYLENE 212 3.90E4+00 1] 6.58E-09 2.57€-08
IOICHLOROFLUOROMETHANE 155 1.33E400 b} 1.80E10 2.39E-10
RANS-1,3-DICHLOROPROPENE 1.41 1.02E+00 ®) 7.40E-11 7.55€-11
1 22-TETRACHLOROETHANE 464 4546402 [} 8.75E-10 397607
FICHLOROFLUCROME THANE 253 B.45E+00 [5] 11E-R2 9.37E-12
INYL CHLORIDE 1.15 6.20E-01 (a) 7.086-08 4.39E-08
[Dicndng
23,7 8- TCDD (MAMMAL) 654 1.5%€+00 (] 3.92E-08 7.68E-04
2.3,7.8-TCDD (FISH) 6.64 1.59E+00 {&} 54208 1.086-03
P.3,7.8-TCOD BIRD) 6.64 1.69E+00 [} 1.80E-07 3.538.03
General Notes:
NA - not applicabis

{1) Tssus concentration caiculalad by: COPCIVErt (Mg/kGuw) = COPCa (MG/KGew) X BCF (G oot everdKGwm /(G000 /KOsl

{a) Al values are recommended values from USEPA, 1

9989¢.

from

fth et al. (1578) per USEPA, 1599¢.

(b) AR vakses are i using eq
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TABLE 8§

CALCULATION OF FISH TISSUE CONCENTRATIONS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
UDSON RIVER
8CF | Food Chain Butface TLI Fish TLAFieh
CPEC log Kow Muitipler Water Tissue Tiesve

(VO RRC IR (mﬁ l Smﬂhl {mﬂw

INORGANICS
TIMONY NA 40 ] t 7.57E-10 2.03E-08 3.03€.08
RSENIC NA 114 1 1 1.80E.10 1.72E-08 1.72e-08
BARIUM NA 833 1 1 2.66E-10 1.68E07 1.88E.07
BERYLLIUM NA 82 1 1 3.26E-11 2.028.09 2.02E-09
ADMIUM NA 907 1 1 1,70E-10 1.64E-07 1.B4E.07
HROMIUM NA 9 |1 Al 7.4E-12 1.34E10 1.34E-10
HROMIUM Vi NA 18 1 1 §.18E-11 1.18E-09 1.18E-09
LEAD NA 0.09 1 1 1.60€-10 1.356-11 1.386-11
INORGANIC MERCURY NA 3530 | 252 126 8.92E-10 4.73E-08 2.37€-05
ETHYL MERCURY NA 11168 | 252 128 1,106-10 3.10E-08 1.85E-05
INICKEL NA 78 1 1 J14E-09 24507 245807
ISELENIUM NA 129 1 1 4.18E-11 §.39E-09 §.39E-09
SILVER NA ar.y 1 1 5.50E-10 4.82E-08 4.82€-08
ALLIM NA 10000 1 1 2.54E-10 2.84E.08 2.54E.08
NG NA 2059 1 1 7.66E-09 1.66E-05 1.56E.08

[ORGANICS

HEXACHLOROCYCLOPENTADIENE 4.9 165 28 22 447E10 2.07e-07 1.62E-07
HEXACHLOROBUTADIENE 473 253 22 18 223EN 1.24€.08 9.04E-08
,4-DINITAQTOLUENE 2.00 21.04 1 1 8.60E-09 1.81E-07 t.O1E:07
,6-DINITROTOLUENE 1.89 21.04 1 1 $.78E-08 3.77E:07 A.77E-07
HEXACHLOROBENZENE 6.50 253 [ . A 1.58E.10 2.64E.07 2.886-07
LNITROANILINE 1.85 247 1 i J0E08 FAZE-09 7.42E.08
PENTACKLOROPHENOL 508 108 - T ¥4 1.78E-09 6.91E-07 8. 14E-07
BIS{2-ETHYLHEXYL)PHTHALATE 5.20 70 42 39 3.85E-09 1.13E.08 1.05E-08
BENZO(AIPYRENE 813 500 11 18 1.26E-12 6.82E-09 1.13E.08
BENZO{AJANTHRACENE 5.68 500 8 10 1.3ZE12 §.27E-09 B.59E-09
BENZO({B)FLUORANTHENE 8.20 500 12 20 1.41E-11 B.44€E-08 1.41E-07
BENZO{KJFLUORANTHENE 819 500 12 20 8.18E-13 4.91E.09 8.18E-09
CHRYSENE 8.74 &00 a 10 1.72E-11 6.80E.08 8.60E-08
DIBENZ(AHIANTHRACENE 655 500 14 26 161E13 113E-09 2.02€.09
INDENO{1,2,3-CDJPYRENE 892 500 14 7 1.21€:93 8.50E-10 1.64€-09
OTAL PAH 843 500 11 18 9.756412 5.36E-09 B.76E-09
BENZENE 2.4 2n i 1 7.39E.10 2.02E.09 2.026.08
BROMOMETHANE 1.4 18 1 1 807E-10 9.13€.10 9.13E-10
1,3-BUTADIENE 1.2 28 H 1 8.05E.10 1.31E0 1.31E-09
CARBON TETRACHLORIDE 272 30 { 1 1.84E-10 4.82E-08 4.82E-09
CHLOROFORM §.95 3.59 1 1 5.11E-10 1.83E.09 1.83.09
CHLOROMETHANE 0.90 1.61 1 1 6.05E-10 8.14E-10 8.14E.10
1,1-DICHLOROETHYLENE 212 272 1 1 1.70E.10 4.62E-10 4.62E.10
OICHLOROFLUOROMETHANE 1.56 22 1 ] 5.08E-10 1.42E:09 1.12€.08
TAANS-1,3-DICHLOROPROPENE 1,41 207 1 1 1LAIE10 J.64E-10 JB4E-10
1,1,2,2-TETRACHLOROETHANE 454 499 2 1.5 1.86E.10 1.85£.08 1.39E.09
[TRICHLOROFLUOROMETHANE 253 3.09 ] 1 5.07E-10 1.57E.08 1,67E.08
VINYL CHLORIDE 1.18 1.81 1 ! §.06E.10 9.16E-10 9.18E-{0
,3,7,8-TCDO (MAMMAL) 8.64 4235 14 28 2.51E14 1.49E.08 2.76E-09
,3,7,8 TCDD {FISH) 664 4236 14 25 3.7BE-14 2.20E.09 4,14E-09
,3,7,8- TCOD (BIAD) 8.64 4235 14 26 1.26E13 742609 1.36€.08

— WGHT-BRADLEY LAKE ERIE CANAL
“Buriace TOIFn | TLA Fish Burlsce TL3Fish | TLAFish |
Water Tisaue Tissue Water Thasue Tiasus
o 0L (D) LG () (MR | (o)
5.91E-08 2.36E-08 2.36E-08 1,05€-08 127614 1.27E14
1.20€-08 1.37E-06 1.37E-08 212E.00 4.14E-15 4. 14E.15
2.10E-08 1.33E05 1.338.05 373609 3.97E19 347613
38309 2.49E-07 2.18E-07 6. 11E-10 7.65E.17 7.85€17
1.40E-08 1.27€.05 1.27€.05 2.48E-09 J.44E.43 JH4EAS
821EN 1.18E-08 1.18E-09 8 HEN 1.55E-19 1.B5E-18
4.78E-09 9.04E-08 8.04E-08 BASE10 1.80E-17 1.80E-17
1.63E-08 1.47€-09 147E09 2.85E09 3.46E-21 3.46E-21
1.58E-08 1.41E-04 T.056E-04 8.79E09 147810 7.348-10
1.38E-08 AB9E-04 1.95€-03 2.76E-09 8.85€-11 A T7E-10
2855807 1.B9E05 1.99E.08 4.50E-08 8.59E-13 8,569E-13
3.16E-09 4.08E-07 4,.06E-07 5.65E-10 3.93E-16 3.83E-18
4.17€.08 3.65E.08 3.85E-06 246809 3.16E-14 316E-14
2.09E.08 2.088-04 2.08E.04 3.66E.09 9.32E-11 9.326-11
6.14E.07 1.26E-03 1.26€.03 1.08E-07 JATE08 347609
4.88E.09 2.30E-08 1.81E-08 202808 8.89E-14 5.42E-14
2ATE 10 1.30E-07 1.00E.07 1.00E-10 3.16E-16 2.30E-18
8.71E07 1.83E-05 1.83€.05 1.85€-07 741613 741813
1.82E.08 3.B4E05 J.84E-05 4.08E-07 J.24E12 Ja4E92
316809 5.03E-08 6.87E.06 141E-09 9.10E- 14 {.03E-13
316807 7.81€-07 7.81E-07 7.08€-08 1.30€.18 1.308.15
1.20€-07 471805 4.19E-05 3.50€-08 2.84E-12 2.34E-12
J.72E-07 108604 1.02E.04 1.28E.07 9.88E-12 847E-12
547611 J.01E-07 4.82E-07 3.35€-11 1.16E-18 1.90E-16
1.05€-10 4 11E.07 §.26E-07 4.39E-11 1.16E-18 1,45E.18
6.75E-10 4.05E-06 8.75E-08 4.08E-10 1.72E.14 2.88E-14
3.82E-11 2.V7E.07 3.82E.07 2.12E-11 5.19E-17 0.88E-17
132809 5.30E-06 6.62E.06 5.64E-10 1.94E-14 242E-14
3.89E-12 2.80E-08 4.99E-08 270E42 1.52E6-18 2.72E-18
233892 1.63E-08 3.15E-08 1.76E-12 7.58E19 1.46E-18
4.24E-11 2.33E-07 3.81E-07 2.60E11 6.97E-17 1.14E-16
TME08 2.026.08 2.02E.08 3.26E.09 1.78E-17 179817
4.83E.09 8.33E.09 §.33E-08 2.158.09 353618 3.60E-18
4.076.08 1.06E-08 1.06E-08 2.05E-09 6.98E-18 688E-18
1.63E.09 4.59E.08 4.58E-08 8.678-10 §.24E-17 9.24E17
§,086-09 1.62E-08 1.82E-08 2.28€-09 1.50E17 1.50E-17
4.20E-09 8.90E-09 6.90E-09 2.08€-09 2.73E418 2.73E-18
1.61E-08 4.39E.09 4.39E-09 7.27810 B.14E-18 G.44E-19
5.18E-09 1.14E.08 1.14E-08 2R21E-08 5.A43E-18 5.43E-18
1.78E-09 ATE-09 JTIE00 7.80E:10 5.72E-18 £.72E-18
2.96E-08 2.95€.08 222808 1216809 142E47 B.3BE-18
4.97E-09 1,83E.08 1,63E.08 218809 1.08E-17 1.08E17
4.88E-09 8.30E.09 6.30E-09 212€.09 3.52E-18 3.828-18
8.74E-13 4.00E-08 7.42E.08 8.20E-13 J.27E.18 8.08€-18
1.15E-12 .828.08 1.27€.07 8.43E13 7.966.18 1.48E-17
3683812 227E07 421E-07 2.80E-12 8.81E17 1.84E-16

TL3 = Trophic level 3 fish
TL4 = Trophis lavel 4 tish

All BCFs are recommentad values from U.8.EPA, 19$8c

Food chain mullipliars lrom Great L akes Water Quality Inltlative, 88 ¢lted In \1.S, EPA, 190892
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TABLE 86
CALCULATION OF TERRESTRIAL INVERTEBRATE TISSUE CONCENTRATIONS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
Soil to Terrestrial Green isiand
Invertebrate Surface Terrestrial
CPEC log Kow Uptake Factor (1) Soil invertebrate
m
Ny .,m.."g")m 1 (mokaa) (mg/kgu)
ORGANICS
NA 2.20E-01 @ 7.92£-06 1.74E-06
NA 1.10E-01 @ 2 40E-06 264E-07
NA 2 20601 @ 3.88E-06 8.54E07
NA 2.20E-01 (@) 4.57E06 1.00E-06
NA 9.60E-01 @) 4.40E-06 4.23E-06
NA 1.00E-02 {a) 323605 3.23E-07
ROMIUM VI NA 1.00E-02 @ 4.29E07 4.29E-09
NA 3.00E-02 (& 2 22605 6.66E-07
INORGANIC MERCURY NA 4.00E-02 @ 477604 1.81E-05
ETHYL MERCURY NA 8.50E400 @ 8.48E-06 7.21E-05
' NA 2.00E-02 @ 7.11E05 1.42E-06
NA 2.20E-01 (@ 7.87E-08 1.73E-08
NA 2.20E-01 (@ 1.70E-06 373607
NA 2.20E-01 @ 6.26E-06 1.38E-06
NA 5.60E-01 (&) 1.64E-04 9.18E-05
EXACHLOROCYCLOPENTADIENE 491 7.45E+02 @ 3.70E-08 276E-05
HEXACHLOROBUTADIENE 473 5.358+02 (@ 9.25E-10 4.95E-07
> 4-DINITROTOLUENE 200 3.08E+00 ) 2.04E-06 6.29E-06
> 6-DINITROTOLUENE 1.89 2.50E+00 © 3.67E-06 9.20E-06
EXACHLOROBENZENE 5.50 229403 ®) 3.44E06 7.88E-03
b NITROANILINE 1.85 2.34E400 ) 5.41E-07 1.27E-06
PENTACHLOROPHENOL 5.08 1.03E+03 @ 2.41E-06 2.49E-03
1S(2-ETHYLHEXYL)PHTHALATE 5.20 131603 ®) 6.15E-04 8.03E-01
ENZO(A)PYRENE 6.13 7.008-02 @ 5.42E07 379E-08
BENZO(AJANTHRACENE 5.68 3.00E-02 @ 3.20E07 9.61E-09
BENZO(B)FLUORANTHENE 6.20 7.00E-02 @) 5.56E-06 3.89E-07
BENZO(IFLUORANTHENE 6.19 8.00€-02 (@ 3.25E-07 2.60E-08
574 4.00E-02 (@ 4.56E-06 1.82E-07
DIBENZ({A,HIANTHRACENE 6.55 7.00E-02 (a) 9.24E-08 6.47E-09
NDENO(1,2,3-CD)PYRENE 6.92 8.00E-02 () 1.23607 9.84E-09
6.13 7.50E-02 4.20E-07 3.15E-08
214 4.02E+00 ®) 2.55E-10 1.03E-09
BROMOMETHANE 1.1 5.84E-D1 ) 1.76E-11 1.03E-11
1,3-BUTADIENE 1.99 3.05E+00 © 1.27E-11 3.86E-11
ARBON TETRACHLORIDE 272 1.20E+01 (a) 7.16E-11 8.59E-10
LOROFORM 1.85 2.82E+00 (a) 4.57E-10 1.29E-09
LOROMETHANE 0.90 3.92E-01 ®) 1.79E-12 7.01E13
1,1-DICHLOROETHYLENE 212 3.0E+00 ) 2.31E-H 9.00E-11
DICHLOROFLUOROMETHANE 1.55 1.33E+00 ) 7.03E-13 9.34E-13
RANS-1,3-DICHLOROPROPENE 1.41 1.02E+00 ® 9.39E-11 9.58E-11
1,1,2,2-TETRACHLOROETHANE 454 454E4+02 ®) 3.44E-09 1.56E-06
RICHLOROFLUOROMETHANE 253 8.45E+00 o) 3.87E-11 3.27E-10
INYL CHLORIDE 1.15 6.20E-01 @ 5.80E13 3.59E-13
Dioxins
> 3.7,8-TCDD (MAMMAL) .64 1.59E+00 o) 1.87E-08 298E08
b 3.7.8-TCDD {FISH) 5.64 1.59E+00 ) 2.88E-08 457608
> 3,7,8-TCDD (BIRD) 6.64 1.59E+00 o) 9.57E-08 1.52E-07

General Notes:

(1) Tissue concentration catculated by: COPCInVert (Mg/KGuw) = COPC,e {Mg/kGaw) X BCF (MG cort inverKow (Moorc se'kGaul)
(a) Al values are recommended values from USEPA, 1999c.

{b} All values are based on Southworth et al. (1978) per USEPA, 1988c.
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CALCULATION OF HERBIVOROUS MAMMAL TISSUE CONCENTRATIONS

TABLE 87

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
Dose Mouse Green Esland
Bloconcer Factors 2 ot Surtacs Hydric Terrastrial Watiand Herbivors
CPEC soli-herbivors | plant-herbivors | Dist as Plant Soit Sodl Plant Fat Tissus
BCPau BCFes i {ogkg) {mghg) imghg) {rogg) | (OKGes) |
O ) fy
10 1.44E-06 5.99E-04 100% 7.92E-06 3.08E-05 2.84E-07 7.398-07 3.34E-70
RSEN 2.88E-06 120803 100% 2.40E-06 9.15E-06 1.18E07 385608 111810
BAR 2.16E-07 B.99E.05 100% 3.88E-06 1.48€E-05 201E-07 267E-07 ZNEN
BERYLLILM 1.44E-06 5.99E-04 100% 457606 147E-05 1.78E-08 1.76E-08 245€-11
ADMILIM 173607 7.489E-05 100% 4.40E-06 1.62E-05 5.00€-07 T.06E-07 4.51E-11
CHROMILR 791E-06 3.30B-03 100% 323E-05 1.02E-04 1.27€07 9.16E€-08 8H1E-10
CHROMIUM V1 791E-06 3.30E-03 100% 4.29E-07 1.69E-06 2. 14E-08 1.52E09 4.63E-11
ILEAD 4.32E-07 1.80E-04 100% 2.226-05 TIE05 1I7E07 JB4E-07 7.07E-11
ENORGANIC MERCURY 7.52E-06 313803 100% 477E-D4 1.61E-03 1.80E-05 7.26E-08 4.74E-08
MERCURY 1.126-06 4.68E-04 100% 8.48E-06 248604 4.52E-06 4.08E-06 2.16E-08
INICKE! 8.63E-06 3.60E-03 100% 7T.ELS 2.64E-04 1.51E-06 1.01E-06 5.99€-09
[SELENIUM 327606 1.36E-00 100% 7.87E-08 3.16E-D7 1.48E-08 6.07E-10 L1E1
[SILVER 4.32E-06 1.80E8-00 100% 1.70E-06 6.79E-06 4.08E-07 3.26E.07 B.79E10
ALLIUM S5.75E-05 2.40E-02 100% 6.26E-06 2.31E-05 8.09E-08 1.1$E-08 1.956-09
ZINC 129607 5.39E-05 100% 1.64E.04 611E-08 1.25E-05 8.BOE-17 3.8BE-10
. R
[Semivaigtites
HEXACHLOROCYCLOPENTADIENE 2.92E-06 1.2RE03 100% 3.70E-08 1.05E-06 2216409 7.026-00 799812
= LOROBUTADIENE 1.94E-06 8.09E-04 100% 8.25E10 6.58E-06 6.89E-11 5.61E-08 29161
j2,4-DINITROTOLUENE 3.58E-08 1.48E-06 100% 2.04E-06 7.03E-06 5.84E-06 2.29E-06 6.07&-12
[2,6-DINITROTOLUENE 278609 1.16E-06 100% 3.67E-06 342612 1.18E-05 1.29€-12 6.86E-12
[HEXACHLOROBENZENE 1I5E-08 4.79E-03 100% 3.44E-06 4.85€-10 9.33£-08 1583642 243E-10
R-NITROANILINE 3.58E-09 1.49E.06 100% 5.41E-07 39TE-06 183806 1.55E-06 2.53€12
3 ACHLOROPHENOL 4.34E-06 1.81E-03 100% 241E06 AAZE-1Y 3.34E-07 2.38E-13 3.08E-10
BIS(2-E THYLHEXYL)PHTHALATE 5.80E-06 2.42E-03 100% B.15E-04 1.776-08 231E05 8.07E-12 2.98E-08
BENZO(AYYRENE 4.86E-05 2.038-02 100% 5.42E-07 9.42€-07 4.74E-05 123608 9.64E-11
BENZO(AJANTHRACENE 1.73E-05 7.19€-03 100% 3.20E-07 5.38E-07 4.74E-08 13E-09 2.82E-11
BENZO(B)FLUORANTHENE S.75E-05 240802 100% 5.56E-06 8.94E-06 3.70E-08 1.08E-08 S.91E-10
BENZO(KIFLUORANTHENE 5.73E-05 2.39E-02 100% 325697 6.14E-07 430E-09 7.45E-10 8.E-N
CHRYSENE 1.996-05 827EC3 100% 4.56€-06 7.21E-06 A TEL8 1.62E-08 3.79E-10
DIBENZ{AHIANTHRACENE 127E-D4 531802 100% 9.24E-08 2.56E-07 1.46E-08 1.96E-10 4.16E-10
INDENO(1,2,3-CO)PYRENE 2.98E-04 1.24E-01 100% 1.236-07 3.50€-07 7.28€-08 1.64E-10 4.59E-09
OTAL PAH 4.86E-05 2.03E-02 100% 420E-07 113803 I68E-09 2.736-06 S.52E-08
BENZENE 4.956-09 2.06E-08 100% 2.55E-10 3.38E-11 - 1.01E-10" 230618
BROMOMETHANE 4.69E-10 1.96E-07 100% 1.76E-11 1.I97E-10 - 5.88E-10 117616
1.3-BUTADIENE 353608 1.47€-06 100% 127611 723607 - 226E-06 3.326-12
RBON TETRACHLORIDE 1.88E-08 7.85E-06 100% 7.16E-11 1.34E-12 - 1.68E-13 2.00E-18
CHLOROFORM 321E-09 1.34E-06 100% 4.57€-10 242E-11 - 844E-12 121817
CHLOROMETHANE 2.89E-10 1.20E-07 100% 1.79€-12 4.51E-06 - 2.27E05 2.74E-12
J-DICHLOROETHYLENE 477809 1.99€-06 100% 2.31E-11 6.58E-02 - 1.98E-08 3.94E-14
DICHLOROFLUOROME THANE 1.286-09 5.34E-07 100% 7.03E-13 1.80E-10 - 6.48€-10 347E-16
R 1, E 8.28E-10 3.87EQ7 100% H.39E-11 7.40E-%1 - 2 82E-10 1.09E-16
,1,2 2-TETRACHLOROETHANE 1.59€-06 6.62E-04 100% 3ALE-08 8.75E-10 - 8.40€-12 8.98E-15
RICHLOROFLUOROME THANE 1.23E-08 5.12E-06 100% 387E-11 1.11E-12 - 3O01E-12 1.57E17
NYL CHLORIDE 5.05E-10 21187 100% 5.808-13 7.08E-08 -~ 7.17€-08 1.51E-14
Dioxins
2,3,7,8TCDD (MAMMAL} 7.81E-05 3252 100% 1.87E-08 3.92E-08 1.61E-10 284E-1 §.30E-12
[2.3,7.6-TCOD (FISH) THIEGS 25602 1H00% 2.88E-08 5A2E-08 2.50E-10 3.64E-11 7.89E-12
2,3,7 8 TCO0 BIRD) 7.81E-05 3256-R 100% 9.576-08 1.80E-07 8.31E-10 1.21E-10 2.63E-11
BCFs from U.S. EPA 1999¢.
Hesviorous BsSLe mod based on p for a deer mouse,

CH 8 TABLES- 032902, 8-7
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TABLE 3-8

CALCULATION OF OMNIVOROUS MAMMAL TISSUE CONCENTRATIONS
SCREEMNING LEVEL ECOLOQICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
hortaiisd Shisw Food Crain W ulalhn
[ Hioconcentration Fectors Fracton of Diet (1 Tophlo Le Buriace Fydrio Terrestrial | Wetiand | Inverisorals | Weband Inv. | Omnivore
CPEC soilomnivors | plantomnivers | invertabrate Plant Shrew rey Boll ot Plamt Piant Yisous Tissue Tisaus
acr& BCFy.om ¥, Fy Tiy T b (k) {myg) fmgxg {mog} {mgfa) (maXgry) (mphge)
INORGANICS
TIMONY 1.38E-08 8.20E-04 50% 60% 1 1 7.926-08 3.08E.08 284EQ7 ¥ 3pE-07 1.74E.08 8.78E-08 2.13E-08
RSENIC 2.79E-08 LUEG 0% % 1 1 2.40E-06 2.15£.08 1.18E-07 JB5E-08 2.84E07 101E8-06 I 18E07
2.08E-08 RA0E-05 50% 50% 1 i JBBE-08 1.45E-05 Z01E07 28707 B.84E-07 327608 1.00E-06
ERYLLIUM 1.38E-08 8.90E-04 0% 5% 1 1 457E-08 1.47E05 1.78E-08 1,78£-08 1.00E-08 J2E08 1.06E-08
ADMIUM 1.B4E-00 7 HEDS 50% 50% 1 1 4.40E-08 1.82E-08 §.00E-07 7.08E.07 423808 1.88€-05 4.54E-08
HROMIUM 1.60E-08 JMELS 0% 0% 1 1 J.23E-08 102E-D4 121607 218608 323807 1.026-08 J.agor
HAOMIUM V) 7.80E-08 J41E-0 50% 50% 1 1 420607 $.80£-06 2.14E-08 1.52E-08 4.2¢E.08 1.69E-08 5.30E-09
4.00E-08 1.86E-04 50% 50% 1 1 2.22€.08 T12E-08 177607 3.B4E07 8.80ED7 213606 1.00E07
INORGANIC MERCURY 7.40E-08 A24E0 50% 5% 2562 1 4.TIE-04 1.61E-03 1.80E-05 7.20E-00 1.81E-05 8.48E.05 $5.28E-08
ETHYL MERCURY 1.08E-08 4 ME04 0% 5% 282 1 8.48E-08 2.48E-04 4.52E-08 4.03E-08 FRE0S 2.11E-03 1.376-08
8.18E-08 32E-03 50% 0% i 1 7.91E-05 20ME-04 1.61E-06 1.01E:08 1.42E-08 5.28E-00 1.89E-00
ELENIUM 3.40E-08 141600 % 60% 1 1 7.97€-08 3.46E-07 4.48E-08 8.07E10 1.79E-08 8.08E-08 2.17E-08
4.08E-05 1.66E-00 &% B0% 1 1 1.706-08 8.79E-06 4.08E-07 326E-07 373607 1.49E-00 467607
HALLIUM 5.48E-04 2.48E-02 60% 50% 1 1 8.28£.08 2.31E-05 B.00E-08 1.44€-08 1.38E-08 5.08E-08 1.62E-08
1.23E.08 858608 “% 50% 1 1 1.84€.04 6.11E04 126605 B.8OE-17 B8.18E05 3.42E-04 1.08E-04
GRGANICS
EXACHLOROCYCLOPENTADIENE 2.77E.05 1.28E-03 50% 50% 28 ] 3.70E-08 1.038-08 22E00 7.2E-09 2.78E-0% THE04 5.89E-04
EXACHLOROBUTADIENE 1.84E05 837E-04 0% 5% 22 1 2.25E-10 6.58E.06 B.89E-11 8.61E-08 4.05E-07 3.52E-03 1.94E.00
P 4 DINITROTOLUENE 2.40£-08 1.64E-08 50% 50% ] 1 2.04E-08 7.036-00 5.84E-08 2.20E-08 6.20E-08 2.17E-08 6.95E-08
2 0-DINITROTOLUENE 2.63E.08 1.20E-08 50% 80% 1 1 2467508 342812 1.16E.08 1.20E-12 9.20E-08 B57E-12 2.30E-08
EXACHLOROBENZENE 1.09E-04 4.65E.03 8% 50% 63 1 3.44E-08 4.89E10 9.33E-08 1.50€12 7.88E:03 1.12E-00 1.24E02
2-NITROANILINE 2.83E-08 1.20E-08 0% W% 1 1 SA1E-07 SHE08 1.83€.08 4.556.08 1.27E-08 .14E-08 2.80E-06
PENTACHLOROPHENOL 412605 187E-03 5% 8% 38 1 2.41E-08 4.42E-11 334E-07 2.38E-13 249E-03 4.87E-08 224608
£i8(2- ETHYLHEXYLIPHTHALATE 5.50E-08 2.50E-00 50% 50% 42 1 6.18E-04 1.77E-00 23E-08 8.07E-12 20360 231E-08 8.44€-01
ENZO(APYRENE 461604 2.10E-02 5% % 1 1 B5.42E-07 8.32E07 474609 1.23E08 3.76E-08 8.53E.08 2.84E-07
ENZO{A)ANTHRACENE 1.84E-04 744600 50% 50% 8 ] d.g0e07 6.38E07 &£ M4E.08 1.31E-09 R.61E-00 1.82E-08 §.18E-08
BENZO(BIFLUORANTHENE 5.A48E-04 2A8E-02 50% S0% 12 1 §.68E-06 8.04E.08 3.70E-08 1.08E-08 J.89E-07 8.26E-07 3.056-08
BENZOKIPLUORANTHENE 5.43E-04 247602 8% 50% 12 1 3.26E.07 @.14E.07 4.30E-00 7458410 2.80E-08 4.81€.08 2.20E.07
RYSENE 1.68E-04 8.58E-03 0% 0% 8 t 4.88E-08 7.21E.08 4 71E08 {82E-08 1.82E-07 2.88E-07 G.43E.07
DIBENZ{AH)ANTHRACENE 1.21E-03 $.43E-02 50% 50% 14 1 9.24€.08 2.88E.07 1 ABE-08 1.08E-10 BATE-0D 4.76E-08 8.57E.08
INDENO(1,2,3-CD)PYRENE 2.62E-03 {.26E-01 60% 50% L1 1 {20807 3.80E-07 7.28E.08 1.84E.10 984500 2.60E-08 1.38€-97
OTAL PAH 484E-04 2,10E-.02 50% 50% 1t 1 4.20E-07 1.43E-03 3.88E-09 273608 J.15E.08 B4SE-08 2.33E-04
4 89E-08 2.14E.08 50% 0% 1 1 255610 3.38E-11 - 1.01E-10 1.03E-09 1.38E-10 281E-10
JSROMOMETHANE 4 A5E-09 R0E-QF 50% BO0% 1 1 1.76E-11 1.37E10 - 5.08E-10 1.00E-1% 8.00E-11 2.28E-11
13-BUTADIENE 3.35E-08 1.526-08 % o i i 127611 7.238-07 - 2.26E.08 3.80E-114 2.20E-08 6.80E-07
ICARBON TETHACHLORIDE 1.78E-07 8.12E.08 50% 50% 1 1 716611 1.34E-12 - 1.88E-13 8.59E-10 1.85E-11 2.49E-10
ICHLOROFORM 3.04E-08 1.38E-08 5% 80% 1 t 457610 2.42E-1% . 8.4E-12 1.20E-09 8.84E-11 2.30E-10
ICHLOROMETHANE 2.74E-00 1.25E-07 50% 5% 1 1 178612 ABIED0 - 227E08 THES 181E.08 4 82F.0T
1, 1-DICHLOROETHYLENE 4.52E-08 2.08E-08 0% 0% 1 1 231E-19 8.59E-09 . 1.60E-08 R.00E-11 267608 S.44E-00
ICHLOROFLUOROMETHANE 1,21E.08 8.53E-07 50% 50% 1 1 TARE-13 1.80E-10 - 8.48E-10 8.34E13 2.39E-10 6.99E-11
[TRANS-1,3-DICHLOROPROPENE 880609 4.00E-07 50% 50% 1 1 939611 7.A40E-1% " 282610 9.88E-11 7.85E-11 4.28E-11
1.1,22-TETRACHLOROETHANE 1.60E-05 8.85E.04 5% 50% 2 1 3AE-09 8.76E-10 - B.40E-12 1.88E-08 397E-07 9.78E-07
[T RICHLOROFLUOGROMETHANE 1.16E:07 §.20E-08 50% 60% 1 1 387611 141642 .- 3.04E-12 3.27E-10 §.37E-12 840E-11
[VINYL CHLORIDE 479E-00 2.18E.07 5% B0% 1 i B.80E-10 7.08E-08 - 747E-08 3.68E-13 4.39E-08 1,10£.08
13,7,8-TCDD (MAMMAL) 7.41E-04 397E-02 50% 50% 14 1 1.87£-08 3.026-:08 1.81E-10 284E-11 2.98E.08 8.23E-08 9.22€-07
,3,7.8-TCOD {(FISH) 7AE-04 B8.37E-02 0% 50% H“ 1 2.88E-08 5.42E.08 2.50E-10 384E-11 4 57E-08 B.62E.08 482807
3,7,8-TCOD (BIRD) TAIED4 3.a1E-02 50% 5% 14 1 9.67E-08 1.80E-07 ANE-10 1.21E-10 1.526.07 2.87E-07 1.54E-08

{1) Pet U.B. EPA (1009} guidsrce, diet assumed lo bé equal between food fems.

BCFu from U8 EPA, 10042

FCM from BLWGI, clted for use in 1.8, EPA, 1989a

for ahori-talled shrew,

O Ftsave
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TABLE 8-9
CHRONIC SCREENING VALUES FOR SURFACE WATER
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
SCREENING VALUES
CPEC CHRONIC REFERENCE NOTES
SCREENING VALUE
{(MGL)
DISSOLVED
COMPOUNDS
JANTIMONY 3.00E-02 U.S.EPA, 1999¢
ARSENIC 1.50E-01 AWCC fa]
A 4.00E-03 U.S.EPA, 199%¢
UM 6.60E-D4 U.S.EPA, 199Sc
A 1.306-03 AWGC 3]
CHROMIUM 4.20E-02 AWCC b.el
CHROMIUM VI 1.10E-02 AWQC
1.20E-03 AWQC ie]
INORGANIC MERCURY 7.708-04 AWGCC
ETHYL MERCURY 1.208-05 AWQC L1}
2.90E-02 AWQC 3]
4.60E-03 AWQC
1.20E-04 U.S.EPA, 1998¢c
4.00E-02 U.S.EPA, 199¢c
6.60E-02 AWQC fcl
OTAL RECOVERABLE
HC COMPOUNDS
olatile Compounds
ACHLOROCYCLOPENTADIENE 5.20E-04 U.S.EPA, 1998¢c
HEXACHLOROBUTADIENE 9.30E-04 U.S.EPA, 1999¢
[2,4-DINITROTOLUENE 2.30E-02 U.S.EPA, 1999¢
2,.6-DINITROTOLUENE 6.00E-02 U.S.EPA, 1999%¢
! ACHLOROBENZENE 3.68E-03 U.S.EPA, 199%¢
~NITROANILINE -
PENTACHLOROPHENOL 4.00E-04 NYSDEC, 1998
BIS(2-ETHYLHEXYL)PHTHALATE 3.00E-03 U.S.EPA, 1895¢c
ENZO(A)PYRENE 1.40E-05 U.S.EPA, 1995¢c
[BENZO{A)JANTHRACENE 2.70E-05 U.S.EPA, 1999¢
BENZO{B)FLUORANTHENE 270805 U.S.EPA, 1999¢c
BENZO(KFLUORANTHENE 2.70E-05 US.EPA, 1999¢
CHRYSENE 2.70E-05 U.S.EPA, 1999¢
DIBENZ (A HIANTHRACENE 2.70E-05 U.S.EPA, 1999¢
INDENO(1,2,3-CD)PYRENE 2.70E-05 U.S.EPA, 1893c
OTAL PAH 1.40E-05 U.S.EPA, 1999¢c
ofatile Compounds E
2.10E-01 NYSDEC, 1999
[BROMOMETHANE -
1,3-BUTADIENE -
ARBON TETRACHLORIDE 9.80E-03 scv
HLOROFORM 2.80E-02 U.S.EPA, 1995¢
IOMETHANE -
1,1-DICHLOROETHYLENE 5.90E-01 scv
ICHLOROFLLR)ROME‘EMNE -
1,3-DICHLOROPROPENE -
1 2 2-TETRACHLOROETHANE 6.10E-01 5Cv
LOROFLUOROMETHANE -
INYL CHLORIDE 3.88E+00 U.S EPA, 1999¢
oxins/Furans
,7,8-TCDD (MAMMAL) 3.80E-09 U.S.EPA, 1999¢
2.3,7.8-TCOL (BIRD) 3.80E09 U.S.EPA, 1995
[2,3,7,8-TCOD (FISH) 3.80E-09 LLS.EPA, 1899¢

- = Not Avaitable

[a] - Criterion for arsenic Hi

o] - Criterion for chromiuen I

[c] - Normalized to hardness = 50 mg/L as CaCO3

[d] Criterion is based on the Final Resiiue Value

{e] Pentachiorobenzene screeing value used as a surrogate
AWOC = Ambient Water Quality Criteria (U.S. EPA, 1999)
LOEL = Lowest Observed Effects Level (U.S. EPA, 1933)
SCV = Secondary Chronic Value (ORNL, 1996)

ORNL = Oak Ridge National Laboratory (Suter and Tsao, 1996}
U.S. EPA, 1999 -a Combustion Guidance

NYSDEC, 1959 = New York State Department of Environmental Consarvation chronic surface water criterion.

CH 8 TABLES-032902, 8-9
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TABLE 810
LOW EFFECT SCREENING VALUES FOR SEDIMENT
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
SCREENING VALUES
CEPC LOW EFFECT REFERENCE ROTES
SCREENING VALUE
NORGANIC COMPOUNDS (MG/KG)
2.00E+00 NYSDEC, 1999
6.00E+00 NYSDEC, 1999
2.00E+01 U.S. EPA, 1993c
- NA
6.00E-01 NYSDEC, 1998
2.60E+01 NYSDEC, 1999
3.10E+01 NYSDEC, 1999
INORGANIC MERCURY 1.50E-01 U.S. EPA, 1993¢
METHYL MERCURY 1.50E-01 NYSDEC, 1999
1.60E+01 NYSDEC, 1999
1.00E-01 U.S. EPA, 1999¢
1.00E+00 NYSDEC, 1999
- NA
1.10E+02 U.S. EPA, 1999¢
ORGANIC COMPOUNDS (MG/XG)
latile Compounds
HEXACHLOROCYCLOPENTADIENE 1.88E-01 U.S. EPA, 1998¢
HEXACHLOROBUTADIENE 2.00E-02 U.S. EPA, 1999¢
4-DINITROTOLUENE 4.69E-02 U.S. EPA, 1999¢ Al
LB-DINITROTOLUENE 1.01E-01 U.S. EPA, 1989¢ [A]
HEXACHLOROBENZENE 2.23E+02 NYSDEC, 1999 [Al
-NITROANILINE -
PENTACHLOROPHENOL. 1.60E+00 NYSDEC, 1999
BiS(2-ETHYLHEXYL)PHTHALATE 1.33E+01 t.S. EPA, 1999¢ [A]
BENZO(A)PYRENE 8.40E-02 ULS. EPA, 2000
BENZO(AJANTHRACENE 1.90E-02 U.S. EPA, 2001
BENZO(B)FLUORANTHENE 3.70E-02 U.8. EPA, 2002
BENZO(K)FLUORANTHENE 3.70E-02 U.S. EPA, 2003
YSENE 3.00E-02 U.S. EPA, 2004
DIBENZ{A HJANTHRACENE 1.00E-02 U.S. EPA, 2005
INDENO(1,2,3-CD)PYRENE 3.00E-02 U.S. EPA, 2006
OTAL PAH 4.00E+00 OMOE LEL
olatile Compounds
BENZENE 1.12E400 NYSDEC, 1999
BROMOMETHANE -
1,3-BUTADIENE -
ARBON TETRACHLORIDE 1.88E-01 ORNL {A)
5.84E-02 U.S. EPA, 1999a Al
1,1-DICHLOROETHYLENE 1.24E-01 ORNL Al
DICHLOROFLUOROMETHANE -
S-1,3-DICHLOROPROPENE -
1,1,2,2-TETRACHLOROETHANE 5.60E+00 ORNL Al
ICHLOROFLUOROMETHANE -
1.72E+00 U.S. EPA, 199%¢ [A
3,7,8-TCDD (MAMMAL) 4.10E-64 U.S. EPA, 199%¢ Al
3,7,.8-TCDD (BIRD) 4.10E-04 U.S. EPA, 1999¢ [Al
.3,7.8-TCDD (FISH) 4.10E-04 U.8. EPA, 1999¢ [A]

Notes:
NA = Not Available
[A] Value calculated using EqP based on fractional organic carbon content of 0.04; as presented in U.S. EPA, 1995¢
(B8] Screening value for pertachiorobenzena used as surrogato.
LEL = Low Effects Level
OMOE = Ontario Ministry of the Environment (Persaud, et al., 1996)
ORNL = Oak Ridge National Laboratory (Jones, et al.,, 1997). Derived values based on Equilibrium Partitioning Methodology
{U.S. EPA, 1993) and Tier Il Sacortary Chronic Values (Suter and Tsao, 1996)
NYSDEC, 1999 = New York State Department of Environmental Conservation sediment criterion.
U.S. EPA, 1999c¢ Screening Levsi Ecological Risk Assesment Protoco! for Hazardous Waste Combuston Facilities. Value derived using EqQP,
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TABLE 8-11

PLANT AND INVERTEBRATE SCREENING VALUES FOR SURFACE SOILS

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
SCREENING VALUES
CPEC
{mg/kg) PLANT INVERTEBRATE
Value Notes Value Notes
INORGANIC COMPOUNDS
IMONY 0.5 () -
ARSENIC 1 (a) 025 ©
IBARIUM 5 (a) -
BERYLLIUM 0.1 (@ -
ADMIUM 0.2 (a) 10 ©
ROMIUM 1 ®) 0.4 C)]
CHROMIUM V1 - -
LEAD 4.6 @ 100 {©)
INORGANIC MERCURY 0.349 (a) 25 (]
ETHYL MERCURY - {@) 25 {c)
INICKEL. 25 (a) 100 ©
ELENIUM 0.05 @) 7.7 {©)
ISILVER 0.02 {a) -
ALLIUM 0.01 (@) -
[ZINC 0.9 @) 199 (©)
DRGANIC COMPOUNDS
[Semivolatile Compounds
IHEXACHLOROCYCLOPENTADIENE 0.1 (a) -
HEXACHLOROBUTADIENE - -
2 4-DINITROTOLUENE - -
[2,6-DINITROTOLUENE - -
HEXACHLOROBENZENE - -
2-MITROANNINE - -
IPENTACHLOROPHENOL 1.73 (a) 10 {©
IBISR-ETHYLHEXYL)PHTHALATE - -
[BENZO(A)PYRENE 1.2 (a) 25 ©
IBENZO(AMANTHRACENE 1.2 (a) 25 {c}
BENZO(B)FLUCRANTHENE 1.2 @ 25 ©)
BENZO(K)FLUORANTHENE 1.2 @) 25 ©
CHRYSENE 1.2 {a) 25 (<)
IDIBENZ(AH)ANTHRACENE 1.2 [£3] 25 (©)
INDENO(1,2,3-CD)PYRENE 12 {a) 25 {c)
OTAL PAH 12 (a) 25 {c)
'olatile Compounds
BENZENE - -
IBROMOMETHANE - -
1,3-BUTADIENE -
ARBON TETRACHLORIDE - -
OROFORM - -
LOROMETHANE - -
1,1-DICHLOROETHYLENE - -
DICHLOROFLUOROMETHANE - -
RA 1,3-DICHLOROPROPENE - -
1.1,2 2. TEYRACHLOROETHANE - -
RICHLOROFLUOROMETHANE - -
NYL CHLORIDE - -
[Dioxins/Furans
2.3.7.8-TCOD TE
[2,3,7,6- TCDD (MAMMAL) - 0.5 {©)
23,7, 8-TCOD (BIRD) - 0SS {0
HNotes:
‘~' = None Available.

[a] U.S. EPA 1999A. Terrestrial plant toxicity values.

fb] Efroymson, et al, 1997a. These phytotoxicity values wers derived by Oak Ridge National Laboratory based on
experimental studies of terrestrial plants in soil and include chronic endpoints (e.g., growth).

fc} U.S. EPA 1999¢ Soil invertebrate toxicity values.

[« - Etroymson, et al., 1997b. Thesae sol invertebrate values wera derived by Oak Ridge National Laboratory based on
avaitable studies on earthworms and indude chronic effects endpoints {8.g., growth).
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TABLE 812
EXPOSURE PARAMETERS FOR WILDUIFE RECEPTORS
SCAREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NOHRLITE FACILITY
COHOES, NY
Body Asaumad Food Water Conlent Food Welghted Inoidental lwgm ,Emwto
| Walght Dot {% ot dlol) Ingeei of Biotle Ing Food Cs » 1 of Intake Duration
locepiar Species o s W wand  [Temetslal [Sral  [omal JTomesvial |Raa Food Nems Rate Rte Ablotic Media Pate (unitesa)
invertebrate TL T4 [Plants ! b M le [MammalqPlants gdwigh g legovelicghw-od tguwkgbweday} gdwigbw day) whobw day}
{Harbvote Dmmo%mm |
o] L0 P P T p = = - o‘mrmmm T O[B4 Inver. Sl 0.3004 T
e w 2 oI FuhTLS 1 - Fish 13
078 Fuh Tt [t ~ Fleh TLé 0.0008¢ Badiment (s}
(Ondairm 2ibettlous) 0.85 Aq Plants [1 0.3400 Aq Plans
0.64 Term. Invent{t - Teum. lovert,
0.68 Horb.Mamu {1 ~ Herb, Mamma!
0.88 Omn Mam (1 -~ Omn. Memmal
0.77 Terr, Plank |t « Yo Plants
T Houss 00163 [a] - = - - T00% BY| 0658 Tl 078 AqTwert T8 GAZO0[A) - Aq Iaver. 0.00144 Soil [o] o300 [ Tl
078 FishTL3 {4 ~ Fyh TL3
Foromyscue maniculatis 0.76 Fish TL4 [t - Flah TL4 - Sadiment
[Ferom ! .85 Aq Planta (1 - Aq Planis
0.84 Yo invert{§ - Tam, lnvart.
0.08 Herb Many !H - Hetb, Mammal
0.88 OmnMami (1) ~ Omn, Mammal]
0.77 Terr. Plant{t) 0.4500 Terr, Plants
]
WW SET TR 4% = - % D204 [o]] 0.98 Aq lnven. T 0.8200 [9)| 0.2706 RgTnvern G.0068 SoNTe] 1 0.2230 T 1Tl
078 FshTLE {1 -~ Fiah TL8
({B/arie revicavda) 076 FlshTL4 [t -~ Fah TL4 0.0088 Sadiment
0.85 Ag Plants [t 0.0310 Aq Planks
0.84 Tom. Invert{t) 0.2760 Yen. tnven,
0.88 Herb. Mam (1] - Horb, Marmmal]
0.68 OmnMam: |t} ~ Omn. Mammal]
0.77 Ton. Plank 1)) 0.0310 Terr. Planis
Tﬁsowen 359 (0] ] 0% 0] - 20% o] 20% [0] | 10% [b] |10% [b] | 20% o] 0.0537 [l ©. nvert. [1 0.G133 Soll [e) 0.0976 [} 1 (8]
676 Fbh 7L {1
Procyan botor) 075 Fish TL& (3 - Fish TL4 0.0133 Sediment 4]
0.85 Aq Plants [t 0.0718 Aq Plans
.84 Yorr. ivert{1 0.0871 Tom. Invert.
0.68 Horb Mame {1 6.0168 Herh. Mammal
0.88 Omn.Mam{f 0.0168 Oman, M,
Q.77 Terr, Plantu 1 0.0467 Tem, Plants
[Ararcan Fobin 50773 [8 - ~ 5% ) = §0% (b]] 0.2064 [o]l  0.78 Aglnvar, (1)1  1.6200 (9]} o Ag Tnver. 0.6143 Sall [e] EXEIEN] TTol
076 Fuh TLa {1 -~ FishTLs
Turdus migratorus} 075 FishTla [3 - Flsh TL4 = Sediment
0.85 Aq Plants |t « Ag Planla
Q.84 Terr, Invert (1 0.7800 Terr. Inver,
0.68 Herb Mami{1}] + Hert. Mamma!
0.88 Omn.Msm 1)} - Omn, Msmmal
.77 Yerr. Planu (1] 0.7800 Ten, Planis
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TABLE 832
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTQRS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
JRaceplor Species Waight ol die)) Jingesti o Biotio Ingestion _[Food Coneumph tngeation of intake Durstion
(xg} [Fecvastrlal W [6mall  |Temestnial [Rats Food Hems Rate Rate Ablotic Media Rats (unttiess)
Investebrates [Mammale [MammaldPlanta hgdwerhgh o gww) (kgwwgbw-dq (kpwikphiw-day) ghw-day} (ko/gbw-day}
Herbivore {Omnbvors
boreerre TR = = =TT ~ | SRR SR A wed T OTRR] - AqTwad T STl (7 N R
078 FRhTLY |1 « Flieh TLY '
015 FushTh4 [t ~ Fioh TL4 « Sediment
Busoo jamaloarsis) .85 Aq Plantn {1} « Aq Planis
0.84 Tom, lnvent [t - Yem. invert.
0.68 Herb.Mamt {1 0.0805 Harb, Mammel|
0.68 Omn.Mam[1) 0.0485 Omp, Mamma
0.77 Ter, Plant(t ~ Temr. Plants
RiTnk 1.354 {s] - BE% [B] A% b - - - - - 0.0651 [o]| 0.76 Aqinvert [1)] 0.2604 [dj| « Aq Invort. ~ 8oll G087 1) 11g]
078 Fah TLY {1 0.1432 Fish TLa
 Mustols vison) 076 Fish Tid [t 0.1472 Fh TL4 0.0016 Sediment {s)
0.85 Aq Pants {t - AgPlaris
0.64 Tor, lnvert [t - Ton. invert.
0.88 Hotd Marni [1 ~ Hueb, M
0.68 Omn.Mami [t ~ Dmn. Mammali
.77 Terr, Plani 1 - Ter. Plants
Gapray T.4655 [a] - 56% 1) 150% (b - o - - - 0.0525 [c]] 078 Aqaven, (1] 0.2100 (3] « AqTnven. ~ Sofl[e] G816 7] T a]
0I5 FhTia |1 01050 Fah TLY
Pandion halisstus) 0.76 Flsh Tid (1 0.1050 Fish TL4 0.0005 Sediment
0.85 Aq Plania 1 ~ Aq Plants
0.84 Ter, lavent |t - Ve, Invest.
0.68 Horb Mami (1 >+ Horb. Mammal
0.68 Omn.Mami [t < Qme, Mammal]
0.77 Torr, Planu{t - Ve Plants
meu. Heron 2259 {8} ~ {70% B} I_ao% o] - - - e - C.0450 [c}]  0.76 Aq Invert. 1 awoo—rﬂ = Ag Invert. Sl 8] X T
0.78 Fah TRS (1 0.1260 Flsh TL3
Arvien harodias} VIS Fish T4 {1 0.0540 Fish Ted 0.0045 Sedimant
0.85 Aq Plants (1t « Ag Plania
[Dlet at Hudson River, £ris 0.84 Terr. Inven [1) -- Torm. inverl,
Canat, & WrighVBradioy Laks 0.68 Herb Mami {1] - Harb, Mammal
F’ul Blue Aeron 2228 [a) | 100% [b) - - - -~ - -~ - 00432 [c][ 070 Aginved. [1)] 0.1800 [d]] 0.1800 Aq Inveri, = Soll (] 0.0453 {f) 1
0.76 Flah TL2 3 . é:bTLS “ ol
(Ardea herodias) QISFahTI4 (1 - Flah TL4 0.0045 Hydrio Sall
0.85 Aq Planis |1 » Ag Plania
ot a1 Qroen lsland 0.84 Tam. irvert(y - T, lrvert,

General Notes:

Aaler to Appandix GEN-A for & comprehensive list of acronyms used in this tabls,

{1] Water contant of organisms from EPA (1993); Wiidiife Exposure Factors Handbook.

[2] Food Ingestlon rates are wat walght for food items and dry weight for sadiment/soil Ingestion. As needed, rate may be converted. Sea Individual organism notes for sourcs, units, and convarsion,
kg = kitogram

dw = dry wsight

ww = wat welght

bw = body welght

Footnotes for Individual spacles parameters and assumptions continued on next page.

4110/02, 12:37 PM
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TABLE 812
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY

-

Netes for Muskrat (Ondalre gibethicus ).
{a] Average weight of male and female muskrat in Ideho. Lowest body welght in U.S. EPA 1983,
[b} Estimation of dietary composition (U.S, EPA, 1893).
{c] Wet weight food ingestlon rate converted to dry weight using the following equation:
FiRy, = Sumi(Proportion of tood, in diet) x {FIR,, x {1-molsture content}
{o] Diet of greans in Lous! ptt L Highest ingestion rate In U.S. EPA (1833),
(6] Recommended value from U.S, EPA 1889,
[t} Water intake rate calculated using equation of Calder and Braun (1883).
9] Muskrat dtobe p t and actively foraging year-round,

Notes for Deer Mouse (Peromvscus manicu/atus ),
{a] Average welght of male and female mice. Lowast body waight In U.S. EPA 1983.
{b] Approximats dist based on gualitative assumptions. DeGraal and Audls, 1987
{c] Wat weight tood Ingestion rate converted to dry waelght using the following equation:
FiR4, = Sum{{Proporion of food, In diet] x (FIR,.,, ¥ (1-molsture content)}
{d] Ingestion rate of lactating female in Maniloba tab, Highest ingastion rate in U.S. EPA 1983,
{&] Recommendad value from U.S, EPA 1889,
{11 Waler Intake rate of juvenile male mice in South Dakota lab. Highest ingestion rate in U.S. EPA 1983,
(g} Deer mouse assummed to be prasent and actively foraging year-round.

il %
|a} Body walght of adult shraws In New Hamphlre study. Lowest weight in U.S. EPA 1993.

{b} Estimated dist based on volume In stomach from 8 New York study {Juna through October) and a year-long study of diet basad on frequency of occurrance In stomach contents in Eastemn (LS, states (USEPA, 1993).
{c} Wet weight food Ingestion rale converted to dry weight using the folfowing equation:

FiR4, = Sum((Proportion of food, In diel) x (FIR,,, x (1-moisture content)}
{d] Ingestion rate of shraws in Wiscansin lab at 25 degrees C. Highes! value reportad In U.S. EPA 1893,
{e] Recommanded value from U.S. EPA 1999,
{t] Water Intake rate of shraws In fllinols lab. Highast value reported In U.S. EPA 1993,
fo] Short-talled shrew assumed to be present and actively foraging year-round.

L

{a] Average body weight of adult male and famale raccoon from study in Alabama, Lowest value raported in U.S, EPA, 1993,
[b] As the raccoon is an opportunitistic feeder, prey items were assumed 10 be equally avallable and ingested,
fe] Average food Ingastion rate (FIR) of P. /olor celculaled using equation recommended In U.S. EPA 1893: Food Ingestion (kg dry welghVday} = 0.0687 x W1.0.822
{d] Dry welght food ingestion rata converted to wet welght food Ingestion rate:

FIR e Sum {{{Proportion of food, In diet) x {FIR.I1/ {1-molsture content))
{e] Boyer, er al., as ¢lted In USEPA, 1993
[} Estimatad water ingestion rate (kg/kgbw-day} using the allometric equation developad by Calder and Braun (1983} where Wi = (0.039*Wir0,80)/WL
fg5] Raccoon assumad to be present and actively foraging year-tound

Notas for American retin (Tundus migraforfus);
{a] Averags body waight of aduit male and female robins from study In Pennsylvania, Lowest value reported in U.S, EPA, 1993,
{b] Average spring, summaer, and fall distary composition for adult T.migratorius In Eastern United States study (ULS. EPA, 1983) .
[l Wet weight tood Ingestion rate converted to dry welght using the following equation:

FIRy, = Sum|(Proportion of food, In dlet) x (FIR,,, x (1-molsture content))
{4} ingestion rate of robins in Kansas study. Highest value reported in U.S. EPA 1983,
[e] Recommended value from U.S. EPA 1988,

{1} Eslimatad water ingastion rate (kg/kgbw-tay) using the alomalrc squation davelepsd by Calder and Braun {1983) where Wi = (0,059 WiA0.67)/Wt
{g) American robin assumad assumed to be prasent and foraging year-round.

4106/0Z, 12:37 PM
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TABLE 8-12
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COMHOES, NY

=

hotes for Bed-tailad Hawk
[a} Average body welght of adult male and female hawks from study in southwest Idaho. Lowast velua reported in U.S. EPA, 1983,
{t] Estimation of relative Ingestion rale
{c] Wat welght food ingestion rate convertad to dry welght using the following equation:
FiRy, » Sumf{Proportion of food, In diet) x (FIR,, x {1-molsture content)}
{d} Ingsation rats of temale hawks In wintertime in Michigan captiva/outdoor study, Highest value reported in U.S. EPA 1983,
[¢] Recommanded vaiue from U.8. EPA 1959,
If} Estimated water Ingestion rate (kgkgbw-day) using the allometrc equation devsloped by Calder and Braun (1983) whare Wi = (0.059°W1A0.67)/Wt
[0] Red-talled hawk assumed 1o be present and actively foraging year-round,

Noteg for Mink
{8] Average body welght of male and female famm-ralsed mink in Michigan, Highest body weight in U.S. EPA 1892,
[b] Assumed diet tor evaluation of freshwater food wab exposure pathway, based on Michigan atudy assuming all anlmal material is fish {U.S, EPA, 1893)
{c] Average food ingestion rate (FIR) of mink calculated using equation recommended In U.S, EPA 1993 Food ingastion (kg dfy welght/day) » 0.0607 x Wt.0.622
[d} Dry welght food ingestion rate converted to wet weight food ingestlon rate:
Fifl Sum {{{Proportion of tood,In diat) x {FIR, 5]/ {1-maisture conlent))
fa] Recommended value trom U.S. EPA 1999.
[1] Estimated water ingestion rate (kg/kgbw-day] using the allometric equation developed by Caldsr and Braun (1983} whara Wi = (0.080"WHA0.B0WL
{g] Mink assumad to ba pressnt and actively foraging year-round.

Notes for Ogprey (Pandien haliaetus &
{a] Averaga body weight of mala and female ospray, Lowest valus in U.S. EPA, 1993,
{b] Estimation of relative ingastion rate
[c] Wat welght tood ingestion rate converted to dry weight using the following equation:
FiR4, » Sumi{Proportion of food, in diat) x (FIR,,,, x {1-moisiure content)}
{¢] Food ingestion rate of imeale osprey dunng courtship In southeast Massachusetts. Highast value In U.S. EPA 1893,
{o} Assumptlon basad on best professions! judgement.
[t} Estimated water ingestion rate (kg/kgbw-day) using the allometric equalicn developed by Calder and Braun (1983) where Wi = (0.059"Wtr0.67)/Wt
[g) Ospray assumed assumed o be present and foraging year-round.

Notos for Grent Biye Horon (Andea fisredias &
[a] Body weight of male and female great blue heron In eastem North Amaerica. Lowaest walght reported in U.8. EPA 1993,
{b] Estimation of retative Ingestion rate
{c] Wet welght food Ingestion rate converted 1o dry welght using tha foliowing equation;
FiR,, = Sum{{Preportion of lood, In diet) x {FIR,,, x (1-moisture content))
[d} Average food Ingastion rata of adult male and femala heron, Highest value raported in U.S. EPA 1893,
[e] Assumption based on bes! professional judgement.
{1] Estimaled water Ingestion rate (kpkgbw-day) using the allometric equation daveloped by Calder and Braun (1983) where W = (0.059°WIr0.67yWi
{g} Greet blue heron assumed assumad to be present and foraging year-round.

41002, 1237 PM
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TABLE 8-13
TOXICITY REFERENCE VALUES FOR VERTEBRATE WILDLIFE
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
—
Body Sealing Faoto YAV (mp/Xphyday)
Tast Waight Test Desr Short.
CPEC Specles {kg) HOAEL Musioat Rsccoon Mouse Tatled Mink Shon-
{mokpdoy) tendy body body Shrew body All birde Deer Taliod
wt {kg) wilkg) wtikg} |bodywt (kq}{ wtikg) Musiaat Mouse Shrew Mink Racooen
0.87 3.9 6.02 002 1.38
Houss 0.03 0,125 643 .28 118 [KT) (X [3 - ¥ 48E-01 140561 «BBEQZ | deIE-D2
NA - NA
Touss (g 0.128 43 520 718 (KT a38 52ER EIAEO0 T45E-01 TEGE-GT 1502 LG
Maltsrd t 514
st 0.44 [0 584 () 2082 203 0.78 4286400 | 2.0BE40T TATESO1 T18C+01 BEEESGG FHIE00
Chick 032 208
Reat 0.35 [ 050 664 216 z2 071 FREGT - THEL00 (K357 TERED FEREDT
NA - NA
Aal 038 1 (X7 0.62 20 212 (] 7.T0EDT 1.45E+00 2.11E+06 2A2E+00 BR0E-01 B 20801
Maltard 1,189 148
ot 0.36 27137 030 0.54 798 22 [XZ] 2BEL 00 1.00E+00 BHET0d ER TOEGS T.46E+08
Back duck 126 1
at 535 378 B8 (2] FX] 22 (X1} Z63E+00 7 GOE+00 FABEA00 TREs0 2338400 TITEL0
Black duck - !
at 35 [} 6.60 (X X[ 2 071 TA0E00 T18E+00 1.76E+01 T78E+01 F.8GE+00 4 TES00
Jﬂg&%ﬁ 916 $13
NORGANIC MERCURY use .68 132 B4 0.28 148 (XL 638 TH6E:00 4 E0E5T .50 01 TE7E+G SAGE+00 FEIEL00
Japsnese Quall 0.18 045
[AETTIVL, MERGURY 81 038 5.032 08 TEL 710 22 (] T58E-02 840803 7OIE-02 TodE0z | 2ZE0d TIE0T
Msiard 1 0.0064
N sl 035 [ 080 054 FAL 22 o7t GZ0E401 774D 4.76E+0G1 THE01 T EXCITT
Mailard duckling | 0.782 774
[SETERION Rat 0385 0.2 0380 (1 218 72 [X]] T80ED1 5.00E-01 #3HE-01 A4EDT | 1eit0r 1.08E01
Maitard 1 0.5
TLVER at 0.5 8.1 08 (] FAT) 22 (3] TASESO1 Z23BE+00 B OBESGI SHAE401 1205401 0.77E400
Chick 8.07 220
THALLTOM Rat 0.35 0.0131 08 054 218 22 0.7% THSE0Z 3.568-01 FLiZ7 28E-02 BI0E-03 707603
Starkinp - 935
] Aat 0.35 80 08 [X] 2,10 23 (%] 128802 | TASE+G1 BEDE+02 362E+02 TR B.64E707
Hona 1,835 14.5
[SEMI-VOLATILE OROANICS
EXACHLORGGVCLOPENTADIEN Hel 038 38 08 (X EEL] 22 (X7} B0 = BIZEA00 5.38E+00 Z.70E+00 TORE00 ]
NA - NA
EXACHLOROBUTALIEN Fai 035 02 2.8 054 2.6 23 6.1 7.6G8-01 JAGE+00 T 30E-01 40E-01 TAZ601 T.08E-01
Japaness Qusil = 3188 ——
b 4 SINTTROTOCUER Lo"&g 27 a7 (3] T34 537 539 175 T37E+00 = 376E400 I T 123400 CET-
NA - NA
G S DT RO TOLUEN Bog 127 04 [ (K 537 639 175 780601 = Z18E+00 2165400 7.00E-G1 §38E-01 |
NA - NA
EXACHLOROBENIER Ksl 035 18 08 054 FAT 22 671 T26E+00 22566 3.E0E+00 J8ZEL00 1150 BBAEG
Quail - 0.225
b5 NITROAN " m - . - - . - P Py —
NA . NA
PENTACRL ORGPHENGL fial 03% (X 0.8 054 EXL] 22 0.7 Z40E-01 4.03E450 BB7E-OF 8.80E-07 2REoT | 162801 |
Quall - 40
BTSE ETHYLH PHTAALA &éow 6.03 :a‘:: 743 0.28 118 118 639 THTE+00 TAIEs00 216E+01 2.18E+01 TAEL G0 5I1E0
ove 0.18 .
GENZOAPYAER Vouss 53 G4 04 (53 (8L} 18 LD T30E-02 T.00E03 [ 1.78E-G1 TTGE-01 350802 256802
Chicken embyo 0.058 001
N TOTR ANTHRACEN [~ Mouss 0.08 0.167 543 628 [XE) (R [ 71660 7 .00E-04 THEGT TG B8IEDZ | Aedt-0z |
Chicken e 0.058 0.00078
NG EFLUGHANTHEN use (Ba7) 0.03 0.1 0.4 020 [KE) 118 (] 430E-62 TAOE-04 T1BE-01 118601 BH0E02 290802 |
Chicken smb 0.058 0.00014
SEN TP UGRANTIER —u;'—s‘bxm.( ) (Y3 [X] TG ¥ 718 (A1) 5.3 T35E0Z 1.40E-04 T18E-01 TI0€.01 JW0E-02 X
Chickenembye | 0088 | 0500014

d1uoe, 1237 PM
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TABLE 813

TOXICITY REFERENCE VALUES FOR VERTEBRATE WILOLIFE
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

ot

NORLITE FACILITY
COHOES, NY
Body Saaling Faoto TRY (M kG 987)
Tost Welght Test [ Ehort-
CPEC Species {kg) NOAEL Musirat | Recooon Mouse Tafled Mink Bhort-
{myNo-day) body body body Shrew body Afl biedts Dot Tollad
wt (kg} wt (kg) wi(kg) jbodywlikgll wtikg) Muskrat Mouss Shrew Mink Racoaon
(X% % 002 0.02 138
ICHAYSENE Mouse (BaP) 0.03 [ 043 0.29 118 118 830 4.30E-02 1.00€-02 1,48E-01 1AREDY 3.90E.02 2.00E-02
Chicken emb 0.088 0.008
7 ' Tl T—m_t 038 0.002 ()] (1] FXT) 22 [X3) TEOE-03 | 3.00E-04 THED A0 - TREG T00ESS |
Chickar o,g% 0.058 £.00039
|NOENO 23S0 TRERE | ®(©aF) | 008 CX] 0.43 0.20 718 (KD 038 (£ 100603 T.48E-01 T8E01 IBEDZ 2.90E-02
Chickenetrbyo | 0058 0.001
[TSYALPAR Woues (1] T 043 020 T8 | 1.0 038 430E0t 4.00E«01 1186400 7105460 90E-01 2 90F-01
Mekard )] 40
Wouss 0.03 2538 043 (¥ 718 1.9 035 713401 = AAELD EXYL] T.09E01 TEAE+00
NA - NA
R& we NA = - - o - - - - v - -
NA - NA
A - NA - - ve - P - - - - P -
NA - NA
el 935 ) (1) 054 EXL) E¥] EX] TZBE+D1 = FB0E+01 XS] T14E+O1 BBAEI0 |
NA - NA
Fat [ES (3 (X (X 218 72 0.71 T.20E+01 = 3 Z0E+01 ER 20T TovET X0 T
NA . NA
NA o NA e - v .- I ™ - v N v
NA - NA
Fal 635 30 (2 064 P 22 CX] 24001 7ake01 6.E7E+0T 8.80E+61 Z13E+01 T82E+01 |
Chicken 1.8 172 -
A ™ NA - . .. - ve - - - - » -
NA . NA
A - e - = - - - - - P
NA - NA
Gis (1122FPCE]] 048 T4 X ¥ (KL [KT) 055 602601 X3 TB5E4006 TBTE+00 E46E-D1 406501 |
Chickan smbyo 0.058 3.088
Al OFLUo W NA oy 1y - - - P "~ - - . P "
NA - NA
g g zn 035 %\7 () 054 EXD) 22 0.71 1.38E-01 = EXFI) 374E-0Y T21E-01 (XL
A .
F.s.?.ev‘rcoo TE Fat I O‘F-[W l Z10E-08 2.20E-00 7.90E-07
Phaasanl 1 0.000014
R ———

[X] l CX) l EAL) ‘ 7% l 6.71 B.OOE-07 [ ~1.40805

Nolea:

NA - Not avallable

HOAEL « No Otwerved Adverss THects Lavel

Surrogate compound flsted wih 1sst organism (Le., Mouae (1122PCE)).

411002, 12:37 PM
CH 8 TABLES 032002, 83



TABLE 8-14
TOXICITY EQUIVALENCY FACTORS FOR WILDLIFE
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY

[[pioxin Congener Fish TEFs |Bird TEFs| Mammal TEFs
2,3,7,8-Cl4-Dibenzofuran (DBS) 0.05 1 0.1
2,3,7,8-Cl4-Dibenzo-p-dioxin 1 1 1
1,2,3,7,8-C15-Dibenzofuran 0.05 0.1 0.05
12,3,4,7,8-CI5-Dibenzofuran 0.5 1 0.5
11,2,3,7,8-C15-Dibenzo-p-dioxin 1 0.1 1
11,2,3,4,7,8-Cl6-Dibenzofuran 0.1 0.1 0.1
11,2,3,6,7,8-Cl6-Dibenzofuran 0.1 0.1 0.1
:" ,3,4,6,7 8-Cl6-Dibenzofuran 0.1 01 0.1
11,2,3,7,8,9-Cl6-Dibenzofuran 0.1 0.1 0.1
11,2,3,4,7,8-Cl6-Dibenzo-p-dioxin 0.5 0.05 0.1
11,2,3,6,7,8-Cl6-Dibenzo-p-dioxin 0.01 0.01 0.1
11,2,3,7,8,9-Cl6-Dibenzo-p-dioxin 0.01 0.1 0.1
11,2,3,4,6,7,8-CI7-Dibenzofuran 0.01 0.01 0.01

‘ 1,2,3,4,7,8,9-Cli7-Dibenzofuran 0.01 0.01 0.01
11,2,3,4,6,7,8-CI7-Dibenzo-p-dioxin 0.001 0.001 0.01
11,2,3,4,6,7,8,9-Ci8-Dibenzofuran 0.0001 0.0001 0.0001
11,2,3,4,6,7,8,9-CI8-Dibenzo-p-dioxin 0.0001 0.0001 | 0.0001

As presented in U.S. EPA 1999¢
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TABLE 8-15
EVALUATION OF AQUATIC COMMUNITY RECEPTOR EXPOSURE TO
MODELED CONCENTRATIONS OF CPECs IN THE HUDSON RIVER:
SURFACE WATER SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CPEC Surface Surface Water Hazard
{MG/L) Water Screening Value Quotient
EPC
ORGANICS
ISSOLVED
IANTIMONY 7.57E-10 3.00E-02 2.52E-08
ARSENIC 1.50E-10 1.50E-01 1.00E-09
IBARIUM 2.66E-10 4.00E-03 6.64£-08
{BERYLLIUM 3.26E-11 6.60E-04 4.94E-08
HICADMIUM 1.70E-10 1.30E-03 1.31E-07
!, HROMIUM 7.04E-12 4.20E-02 1.68E-10
| HROMIUM Vi 6.18E-11 1.10E-02 5.62E-09
‘ 1.50E-10 1.20E-03 1.25E-07
: RGANIC MERCURY 5.32E-10 7.70E-04 6.91E-07
IMETHYL MERCURY 1.10E-10 1.20E-05 9.18E-08
INICKEL 3.14E-09 2.90E-02 1.086-07
ISELENIUM 4.18E-11 4.60E-03 9.08E-09
ESILVER 5.50E-10 1.20E-04 4.58BE-06
FTHALLIUM 2.54E-10 4.00E-02 6.36E-09
7.56E-09 6.60E-02 1.15E-07
ORGANICS
iSemivolatiles
FHEXACHLOROCYCLOPENTADIENE 4.50E-10 5.20E-04 8.66E-07
BHEXACHLOROBUTADIENE 2.25E-11 9.30E-04 2.41E-08
§2,4-DINITROTOLUENE 8.60E-08 2.30E-02 3.74E-07
12 6-DINITROTOLUENE 1.72E-08 6.00E-02 2.99E-07
IHEXACHLOROBENZENE 1.69E-10 - 3.68E-03 4.59E-08
E2-NITROANILINE 3.01E-09 - NC
BPENTACHLOROPHENOL 1.76E-08 4.00E-04 4.41E-06
IBIS(2-ETHYLHEXYL)PHTHALATE 417E-09 3.00E-03 1.39E-06
{BENZO(A)PYRENE 2.17E-12 1.40E-05 1.55E-07
IBENZO{AJANTHRACENE 1.58E-12 2.70E-05 5.83E-08
IBENZO(BYFLUORANTHENE 2.29E-11 2.70E-05 8.48E-07
BENZO(K)FLUORANTHENE 1.33E-12 2.70E-05 4.92E-08
ICHRYSENE 2.10E-11 2.70E-05 7.79E-07
| DIBENZ(A,HJANTHRACENE 3.78E-13 2.70E-05 1.40E-08
fINDENO({1,2,3-CD)PYRENE 4.96E-13 2.70E-05 1.84E-08
ITOTAL PAH 1.68E-12 1.40E-05 1.20E-07
Volatiles
IBENZENE 7.39E-10 2.10E-0 3.52E-09
IBROMOMETHANE 5.07E-10 - NC
1 3-BUTADIENE 5.05E-10 - NC
FCARBON TETRACHLORIDE 1.54E-10 9.80E-03 1.57E-08
BICHLOROFORM 5.11E-10 2.80E-02 1.82E-08
HLOROMETHANE 5.05E-10 — NC
11,1-DICHLOROETHYLENE 1.70E-10 5.90E-01 2.88E-10
IDICHLOROFLUOROMETHANE 5.08€-10 - NC
{ TRANS-1,3-DICHLOROPROPENE 1.71E-10 - NC
1,1,2,2-TETRACHLOROETHANE 1.86E-10 6.10E-01 3.08E-10
RICHLOROFLUOROMETHANE 5.07E-10 - NC
IVINYL CHLORIDE 5.06E-10 3.88E+00 1.30E-10
IDioxins
23,76 TCDD TE
12,3,7,8-TCDD (FISH) 1.14E-13 3.80E-09 2.99E-05

Notes:
Surface water screening values are presented in Table 8-9

CH 8 TABLES-032902, 8-15



TABLE 8-16
EVALUATION OF BENTHIC COMMUNITY RECEPTOR EXPOSURE TO
MODELED CONCENTRATIONS OF CPECs IN THE HUDSON RIVER:
SEDIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CONSTITUENT Bed Esed"“‘::t Hazard
{(MG/XKG) Sediment Vv emg Quotient
EPC alu
HINORGANICS
ANTIMONY
ARSENIC 6.77E-09 6.00E+00 1.13E-09
BARIUM 1.09E-08 2.00E+01 5.45E-10
BERYLLIUM 2.58E-08 - NC
fCADMIUM 1.27E-08 6.00E-01 2.12E-08
ROMIUM 1.27E-05 2.60E+01 4.87E-07
ICHROMIUM Vi 1.18E-09 - NC
ILEAD 1.35E-07 3.10E401 4.35E-09
JINORGANIC MERCURY 2.66E-05 1.50E-01 1.77E-04
IMETHYL MERCURY 3.31E-07 1.50E-01 2.20E-06
INICKEL 2.04E-07 1.60E4+01 1.27E-08
ISELENIUM 2.09E-10 1.00E-01 2 09E-09
SILVER 4.57E-09 1.00E+00 4.57E-09
ALLIUM 1.81E-08 - NC
4.69E-07 1.10E+02 4.26E-09
ORGANICS
iSemivolatiles
JHEXACHLOROCYCLOPENTADIENE 1.70E-07 1.98E-01 8.59E-07
IHEXACHLOROBUTADIENE 6.19E-09 2.00E-02 3.09E-07
> 4-DINITROTOLUENE 1.75E-08 4.69E-02 3.74E-07
2,6-DINITROTOLUENE 3.01E-08 1.01E-01 2.99E-07
{HEXACHLOROBENZENE 5.10E-07 2.23E+02 2.29E-09
§2-NITROANILINE 4.72E-09 - NC
IPENTACHLOROPHENOL 3.56E-08 1.60E+00 2.22E-08
IBIS(2-ETHYLHEXYL)PHTHALATE 1.71E-05 1.33E+01 1.29E-06
IBENZO(A)PYRENE 4.87E-08 8.40E-02 5.80E-07
BENZO(AJANTHRACENE 1.37E-08 1.90E-02 7.22E-07
FBENZO(B)FLUORANTHENE 4.70E-07 3.70E-02 1.27E-05
ENZO(K)FLUORANTHENE 2. 72E-08 3.70E-02 7.36E-07
HRYSENE 2.05E-07 3.00E-02 6.82E-06
DIBENZ(AH)ANTHRACENE 1.16E-08 1.00E-02 1.16E-06
fINDENO(1,2,3-CD}PYRENE 1.99E-08 3.00E-02 5.84E-07
ITOTAL PAH 3.77E-08 4.00E+00 9.44E-09
olatiles
IBENZENE 1.83E-09 1.12E+00 1.84E-09
IBROMOMETHANE 1.83E-10 - NC
i1,3-BUTADIENE 1.02E-09 - NC
L{CARBON TETRACHLORIDE 9.35E-10 1.88E-01 4.98E-09
CHLOROFORM 1.08E-09 5.94E-02 1.82E-08
ICHLOROMETHANE 1.21E-10 - NC
1,1-DICHLOROETHYLENE 4.428-10 1.24E-01 3.56E-09
DICHLOROFILUOROMETHANE 1.39€-09 - NC
[TRANS-1,3-DICHLOROPROPENE 1.85E-10 - NC
11,1,2,2-TETRACHLOROETHANE 5.87E-10 5.60E+00 1.05E-10
ITRICHLOROFLUOROMETHANE 271E-09 - NC
fVINYL CHLORIDE 2.28E-10 1.72E+00 1.30€E-10
iDioxins
2 .3,7,8-TCOD TE
12,3,7,8-TCDD (FISH) 4.06E-09 4.10E-04 9.91E-06

Notes:
Sediment screening values presented in Table 8-10

CH 8 TABLES-032902, 8-16
4/10/02, 12:37 PM



ped

CH 8 TABLES-022902, 8-17
ARTUYD 1577 DA

EVALUATION OF AQUATIC COMMUNITY RECEPTOR EXPOSURE TO
MODELED CONCENTRATIONS OF CPECs IN THE ERIE CANAL:

TABLE 8-17

SURFACE WATER SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CPEC Surface Surface Water Hazard
MGA) Water Screening Value Cuotient
EPC
INORGANICS
IOISSOLVED
ANTIMO 1.05E-08 3.008-02 AS0E-O7
ARSENIC 212809 1.50E-01 1.41E-08
BARH 3.73E-08 4.00E-03 8.32E-07
BER A 6.11E-10 6.50E-04 G.25E-07
DMIUM 2.46E-09 1.308-03 1.896-06
ROMILUM 611E-1 4.20E-02 1.46E-08
CHROMIUM Vi 8.49€-10 1.108-02 7.72E-08
RLEAD 2.85E-09 1.20E-03 2.37E-06
INORGANIC MERCURY B.79E-09 770604 1.14E-05
ETHYL MERCURY 276E-09 1.20E-05 2.30E-04
HCKEL 4.50E-08 2.90E-02 °1.55E-06
[SELE) 5.65E-10 4.608-03 123607
[SR.VER 7.46E-09 1.208-04 622605
ALLIUM 3.66E-09 4.00E-02 9.16E£-08
74 1.08E-07 6.60E-02 1.64E-06
OR CS - TOTAL
EXACHLOROCYCLOPENTADIENE 2.04E-09 520604 3.92E-06
EXACHLOROBUTADIENE 1.01E-10 9.30E-04 1.09E-07
P 4-DINITROTOLUENE 1.858-07 2.30E-02 B.46E-06
2.6-DINITROTOLUENE 4.08E-07 6.008-02 6.80E-06
EXACHLOROBENZENE 1.50E-09 3.68E-03 4.08E-07
2 OANILINE 7.088-08 - NC
PENTACHLOROPHENOL 3.50E-08 4.00E-04 8.75E-05
BISE-ETHYLHEXYLPHTHALATE 1.356-07 3.00E-03 4.50E-05
BENZO(APYRENE 5.79E-11 1.40E-05 4.13E-06
BENZO(A)A RACENE 5.24E-11 2.70E-05 1.94E-06
BENZO(B ORA ENE 6.61E-10 2.70E-05 2.45€-05
[BENZO(KFLUORANTHENE 3.436-11 2.708-05 1.27E-06
CHRYSENE 6.89E-10 2.70E-05 2.586-05
IDIBENZ(A, H)ANTHRACENE 6.32E-12 270505 2.34E-07
NDENC(1,2,3-CO)PYRENE 7.28E-12 2.70E-05 2.70E-07
OTAL PAH 4.496-11 1.40E-05 3.20E-06
olatiies
IBENZE 3.26€-09 2.10e-01 1.55E-08
BROMOMETHANE 215809 - - NC
1.3-BUTADIENE 2.056-09 - NC
ARBON TETRACHLORIDE 867610 9.80E-03 6.81E-08
CHLOROFORM 2.28E-09 2.80E-02 8.13E-08
CHLOROMETHANE 2.08E-08 - NC
,1-DICHLOROETHYLENE 727810 5.908-01 1.238-09
[DICHLOROFLUOROMETHANE 22109 - NC
RA 1,3-DICHLOROPROPENE 7.80E-10 - NC
1.2 2 TETRACHLOROETHANE 1.21E-09 6.10E-01 1.98E-09
RICHLOROFLUOROMETHANE 2.18E-09 - NC
INYL CHLORIDE 2.12E09 3.88E400 5.48E-10
Indoxing
2.3,78-TCODTE
2.3,7.8-TCOD (FISH) 2.54E-12 3.806-00 6,70E-04

Notas:

Surface water scroening values are presemtad in Table B-9




TABLE 8-18
EVALUATION OF BENTHIC COMMUNITY RECEPTOR EXPOSURE 70
MODELED CONCENTRATIONS OF CPECs IN THE ERIE CANAL:
SEDIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CPEC Bed Sediment Hazard
(MG/KG) Sediment Screening Value Quotient
EPC
NCRGANICS
ANTIMO 305807 2.006+00 1.526-07
ARSENIC 9.54E-08 6.00E+00 1.50E-08
BARIUM 1.53E.07 2.00E+01 7.64E-09
[BERYLLIUM 4.82E-07 - NC
ADMIUM 1.84E-07 6.00E-01 3.07E07
ROMIUM 110E-04 2.60E+01 423E-06
ROMIUM VI 1.61E-08 - NC
JLEAD 2.56E-06 3.10E+01 8.27E-08
INORGANIC MERCURY 4.39E-04 1.50E-01 283E-03
MERCURY 827E-06 1.50E-01 S5.51E-05
INICKEL 2.92E-06 1.60E+01 1.83E-07
ELENIUM 2.82€09 1.00E-01 2.82E-08
ISILVER §.19E-08 1.00E+00 6.19E-08
UM 2.60E-07 - NC
4 §.71E-06 1.10€+02 6.10E-08
ORGANICS
EXACHLOROCYCLOPENTADIENE 7.69E-07 1.98E-01 3.89E-06
EXACHLOROBUTADIENE 2.78E-08 2.00E-02 1.396-06
2. 4-DINITROTOLUENE 39707 4 69E-02 BA4A7ECE
2 6-DINITROTOLUENE 8.85E.07 1.01E-01 6.81E-06
IHEXACHLOROBENZENE 4.53E-06 2.23E+02 2.08E-08
2-NITROANILINE 1L1IEO7 - NC
IPENTACHLOROPHENOL 70707 1.60E4+00 4 AZEQ7
[BIS(2-ETHYLHEXYL)PHTHALATE 553E.04 1.33E+01 4.16E-05
IBENZO(A)PYRENE 1.30€-08 B.40E-(2 1.54E-05
IBENZO(A)ANTHRACENE 456807 1.90E-02 2.40E-05
[BENZOBFLUORANTHENE 1.36E-05 3.70E-02 36704
BENZOK)FLUORANTHENE 7.04E-07 3.70E2 1.90E-05
CHRYSENE 6.718-06 3.00E-02 224E-04
IDIBENZ(A,H)JANTHRACENE 1.93E-07 1.00E-02 1.93E-05
INDENOC(1,2,3-CD)PYRENE 253E-07 3.00E-02 9. 75E-06
CTAL PAH 1.01E-06 4.00E+00 251E07
otatiies
IBENZENE 8.09E-09 1.12E+00 7.22E-08
IBROMOME THANE 7.74E-10 - NC
1,3-BUTADIENE 4.13E-09 - NC
ARBON TETRACHLORIDE 4.06E-09 1.88E-01 2.16E-08
HLOROFORM 4.83E-09 5.94E-02 B.13E-08
LOROMETHANE 5.00E-10 - NC
1,1-DICHLOROETHYLENE 1.898-09 1.24E-01 1.52E-08
[DICHLOROFLUOROMETHANE 6.05E-09 - NC
RANS-1,3-DICHLOROPROPENE 8.42E-10 - NC
1,1,2 2-TETRACHLOROETHANE 3.82E-08 5.60E+00 6.81E-10
RICHLOROFLUOROMETHANE 1.16E-08 - NC
INYL CHLORIDE 9.43E-10 1.72E+00 548E-10
Dicxins
23,78 TCOD TE
2,3,7,8- TCOD (FISH) 9.10E-08 4.10E-04 222E-04
Notes:
Sediment screening values p d in Table 810

CH 8 TABLES-032902, B-18
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EVALUATION OF AQUATIC COMMUNITY RECEPTOR EXPOSURE TO
MODELED CONCENTRATIONS OF CPECS IN WRIGHT-BRADLEY LAKE:

TABLE 819

SURFACE WATER SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CPEC Surtace Surlace Water Hazard
{MGL) Water Screening Vaive Quotient
EPC
5.91E-08 3.006-02 1.976-06
1.20E-08 1.50E-01 7.98E-08
2.10E-08 4.006-03 5.268-06
3.53E-09 6.60E-04 5.35E-06
AD 4.40E-08 1.30E-03 1.08E-05
CHROM 6.21E-11 4.20E-(R 1.48E-09
CHROMIUM Vi 4.76E-09 130802 4.336-07
LLEAD 1.63€.08 1.20E-03 1.368-05
ENORGANIC MERCURY 1.59€-08 7.708-08 2.06E-05
MY MERCURY 1.38E-08 1.20E-05 115643
P NICIKEL 2.85E-07 2.90E-02 8.81E-06
ISELENIUM 315E-08 4.60E-03 6.85E-07
SILVER 4176808 1.206-04 3.47E-04
ALLIUM 2.08E-08 4.008-02 5.21E07
ZINC B.14E-07 B.60E-02 9.308-06
CRGANICS - TOTAL
HEXACHLOROCYCLOPENTADIENE 5.01E-09 5.208-04 9.64E-06
EXACHLOROBUTADIENE 2.48€410 9.306-04 26707
2 A-DINITROTOLUENE 8.71ED7 2.30E-02 3.79E-05
2 6-DINITROTOLUENE 1.82E-06 6.00E-02 3.04E-05
HEXACHLOROBENZENE 335808 3.686-03 9. 10E-07
[2-NITROANILINE 31607 - NC
PES 1.206.07 4.00E-04 3.00E-04
BIS(2-ETHYLHEXYLYPHTHALATE 4.038-07 3.00E-03 1.34E-04
BENZO(AJPYRENE 9.44E-11 1.40E-05 6.74E-06
[BENZIAJANTHRACENE 1.26E-10 270805 4.66E-06
[BENZO(BFLUORANTHENE 1.10E-09 2.706-05 4.06E-05
[BENZOIGFLUORA ENS 5.89E-11 2706-05 2.18E-06
CHRYSENE 1.62E-09 270805 6.00E-05
DIBENZ(A H)ANTHRACENE 9.35E-12 2708-05 3.46E-07
NDENO(1.2.3-CO)PYRENE 9.53E.12 2 70E-05 3.538-07
OTAL PAH 7.328-11 1.408-05 5.23E-06
olatiles
BENZENE 7.42E-09 2.106-01 3.53E-08
BROMOMETHANE 4.636-09 - NC
1,3-BUTADIENE 4.07E-09 - NC
ARBON TETRACHLORIDE 1.53E-09 9.80E-03 1.56E07
CHLOROFOR 5.08E-09 2.80E-02 1.82E-07
ORO 3 429809 - NC
1, 1-DICHLOROETHYLENE 1.61E-09 5.90E-01 2. 74E-09
[DICHUOROFLUOROMETHANE 5.19E.09 - N
RANS-1,3-DICHLOROPROPENE 1.79E-09 - NC
1,1,2,2-TETRACHLOROE THANE 2.96E-09 6.106-01 4.85E-09
RICHLOROFLUOROMETHANE 4.897E-09 - NC
CHLORIDE 4.59E-09 3.B8E+00 1.18E-08
IDdockn
12.3,7.8-TCOD TE
[2.3,7,8-TCDD (FI15H) 34712 3.80E09 9.14E-04
Notes:
Surtace water g values are p d in Table 8-8
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TABLE 8-20
EVALUATION OF BENTHIC COMMUNITY RECEPTOR EXPOSURE TO

MODELED CONCENTRATIONS OF CPECs IN WRIGHT-BRADLEY LAKE:

SEDIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
CPEC Bed Sediment Hazard
{MG/KG) Sediment Screening Value Quotient
EPC
INORGANICS
ANTIMO! 1.71E06 2.00E+00 8.57€-07
5.309E-07 6.00E+00 8.98E-08
B8.63E-07 2.00E+01 4.31E-08
2.79E-06 - NC
1.05E-06 6.00E-01 1.75E-06
1.12E-04 2.60E+01 4.30E-06
HROMIUM Vi 9.04E-08 - NC
1.47E.05 3.10E+01 4.75E-07
NORGANIC MERCURY 7.83E-04 1.50E-01 528E-03
IMETHYL MERCURY 4.15E-05 1.50E-01 2.78E-04
1.66E-05 1.60E401 1.04E-06
1.58E-08 1.008-01 1.58E-07
3.46E-07 1.00E+00 3.46E-07
1.48E-06 - NC
3.80E-05 1.10E+02 346E07
EXACHLOROCYCLOPENTADIENE 1.89E-06 1.98E-01 9.56E-06
EXACHLOROBUTADIENE 6.85E-08 2.00E02 3.42€-06
[2,4-DINITROTOLUENE 1.78E-06 4.69E-02 3.79E-05
2, 6-DINITROTOLUENE 3.07€-06 1.01E-01 3.05E-05
EXACHLOROBENZENE 1.01€-08 223E+02 4.54E-08
2-NITROANILINE A496E-07 - NC
PENTACHLOROPHENOL 2.43E-06 1.60E+00 1.52E-06
1S(2-ETHYLHMEXYL)PHTHALATE 1.65E-03 1.33E+01 1.24E-04
[BENZO(A)PYRENE 2.12E-06 B.40E-02 2.52E-05
[BENZO(AJANTHRACENE 1.09E-06 190802 5.76E-05
BENZO(BIFLUORANTHENE 2.25E-05 3706802 6.09E-04
ENZO(K)FLUORANTHENE 121E-06 3.70E-02 326E-05
1.58E-05 3.008-02 526E-04
DIBENZIA H)ANTHRACENE 2.B6E-07 1.00E-02 2.86E-05
INDENO(1,2,3-CD)PYRENE 3.83E-07 3.00E-02 128E-05
1.64E-06 4.00E+00 4.10E-07
J 1.84E-08 1.12E+00 1.64E-08
ROMOMETHANE 1.67E-09 - NC
1,3-BUTADIENE 8.23E-09 et NC
ARBON TETRACHLORIDE 9. 31E-09 1.88E-01 4 95E-08
OROFORM 1.08E-08 584E-02 1.81E-07
OROMETHANE 1.03E-09 - NC
1,1-DICHLOROETHYLENE 4.20E-08 1.248-01 3.38E-08
[DICHLOROFLUOROMETHANE 1.42E-08 - NC
A 1,3-DICHLOROPROPENE 1.94E-08 - NC
1.22-TETRACHLOROETHANE 9.36E-08 5.60E+00 1.67E-09
RICHLOROFLUOROMETHANE 265E-08 - NC
NYL CHLORIDE 2.04E-09 1.72E+00C 1.18E-09
oxins
2,3,7,8-TCOD TE
P 3,7.8TCOD (FISH) 1.24E07 4.10E-04 3.08E6-04

Notes:

Sediment screening values presented in Table 8-10

CH 8 TABLES-032902, 8-20
411002, 12:37 PM
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TABLE 8-21

EVALUATION OF WETLANIVAQUATIC COMMUNITY RECEPTOR EXPOSURE
TO MODELED CONCENTRATIONS OF CPECs IN THE GREEN ISLAND WETLAND:

SURFACE WATER
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY
CPEC Surface Surtace Wate: Hazzmrd
(MGL) Water Scresning Vatue Quotient
e— EPC
IHSSOLVED
IMONY 8.57E07 3.00E-R 2.86E-05
R K 171607 1.50€-01 1.34E-06
BARIU 302E-07 4.00E-03 7.54E-05
BERYLLIUM 375608 6.60E-04 5.68E-05
» 1.956-07 1.30E-03 1.508-04
CHROMI 235810 4.20E-2 5.59E-09
CHROMIUM V1 6.97E-08 190602 6.33E-06
READ 1.68E-07 1.20E-03 1.406-04
INORGANIC MERCURY B.49E-08 7.70E-04 1.30E-04
H 227E07 1.20E-05 1.89€-02
ICKE] 3.58€-08 2.90e-02 124504
ISELEMIUM 4.67€-08 4.60E-03 1.02E-05
[SILVER 6.16E-07 1.20E-04 513603
29E7 4.00E-02 72806
[AINC 8.64E-06 6.60E-02 1IEO4
ORGANIKCS - TOTAL
EXACHLOROCYCLOPENTAIMENE B.36E-08 520604 1.61E-04
EXACHLOROBUTAMENE 4.143E-09 9.90E-04 A 45E-06
2, 4-DINTROTOLUENE 3.03E-06 2.30E-02 142604
2,6-DINITROTOLUENE 6.28E-06 6.006-02 1.05E-04
EXACHLOROBENZENE 2.63E-08 3.68E-03 7.1SE-06
2-NITROANILINE 8TEL7 - NC
[PENTACHLOROPHENOL 2.95E-07 4.00E-04 7.37E-04
IBIS(2-ETHYLHEXYL)PHTHALATE 531E-07 3.008-03 1TITE-04
BENZO(A)PYRENE 1.38E-10 1.40E-05 9.B9E-06
BENZO(A) RACENE 1.50€-10 2.70E-05 5.56E-06
BENZOBFLUORANTHENE 121608 2.70E-05 4.49E-05
BENZOKFLUORANTHENE 1.05€-10 2.70E-05 337606
: 2Z210E-09 2.70E-05 7.76E-05
DIBENZ(AHIANTHRACENE 3.34E-11 2770E-05 14E06
NDENO(1.2,3-COIPYRENE 351E-1 270605 1.30E-06
‘OTAL PAH 1.07E-10 1.408-05 7.57E-06
alstiles
BENZEN! 1.11E-07 210£-01 5.28E-07
BROMOMETHANE 6.83E-08 - NC
1,3-BUTADIENE 5.82E-08 -~ NC
TETRACHLORIDE 2.37E-08 9.80E-03 2.42E-06
CHLOROFOR) 7.34E-08 2.80E-02 2.62E-06
CROMI 6.23e-08 - NC
1,1-DICHLOROETHYLENE 245E-08 5.90E-01 4.14E-08
DICHLOROFLUOROMETHANE 8.26E-08 - NC
A 1,3-DICHLOROPROPENE 2.60E08 - NC
1,1.2 2-TETRACHLOROE THANE 2.93E-08 6.10E-01 4.81E-08
RICHLOROFLUOROMS i 7.71E-08 - NC
NYL CHLORIDE 6.89E-08 3.88E400 1.78E-08
b
[2,3,7,8-TCOD TE
[2,3,7.8-TCDD (FISH) 514612 3.80E-09 1.356-03
Notes:
Surface water ing valves are o d in Tatle &-9
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TABLE 822
EVALUATION OF COMMUNITY RECEFTOR EXPOSURE TO
MODELED CONCENTRATIONS OF CPECs IN THE GREEN ISLAND WETLAND:

HYDRIC SO
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

HNORLITE FACILITY
COHOES, NY
CPEC Hyziric Soil Benthic invertebrates. Terrestrial Plants TFeorrestrial ivwertabrates
MIGKG) EpPC
Scraening HG Screening HG Scresning HO
Benchmark Banchmark Banchemark
NG oy
O 3.08E-05 2.00E+00 1.54E-05 S5.00E-0 6.16E-05 - -
RSENIC 9.158-06 6.00E+00 1.538-06 1.00E+00 9.15E-06 2.50E-01 3.66E-05
BARN 1.4SE-05 2.00E+01 7.43E-07 5.00E+00 297E08 - -
BER : 1.47E-05 - - 1.00E-01 1476-04 - -
ADMI 1.626-05 6.00€-01 2.69E-05 2.00E-01 8.08E-05 | 1.00E«01 1.626-06
CHROMILY 1.02€E-04 2.60E+01 3.92E-06 1.00E+00 1.02E-04 4.00E-01 2.55€-04
CHROMIUM Vi 1.65E-06 - - - - - -
D TA2EL05 3.106+01 2.30E-08 A.60E4+00 1.85E-05 1.00E+02 7.12E-07
BNORGANIC MERCURY 181603 1.50£-01 1.08E-02 J439E-07 4.62E-03 2.50E+00 6.48E-04
M MERCURY 2.48E-08 1.506-01 1.65E-03 - - 2.50E+00 $.52E-05
PNICK] 2.54E-0¢ 1.80E+01 1.65E-05 2.50E+01 1.06E-05 1.00E402 2 B4E-06
ISELENIUM 3I6EDT 1.006-01 3.16E-06 5.00€-02 633606 1.70E+00 4.11E-08
ISILVER 6.79€-08 1.00E+00 6.79E-06 2.00E-02 3.39E-04 - -
ALLIUM 2L31ECS - - 100602 | 231603 - -
ZING S 11E0 1.30E402 5.55E-06 9.008-01 | 679604 | 1.99E.02 3.07E-06
O -
FHEXACHLOROCYCLOPENTADIENE 1.00E-06 1.98E-01 5.23E-06 1.00E-01 1.036-05 - -
HEXACHLOROBUTADIENE 6.58E-06 2.00E-02 320€-04 - - - -
2 4-DINITROTOLLIENE 7.03E-06 4.69E-02 1.50E-04 - - - -
[2,6-DINFTROTOLUEN 34z6-12 1.01E-0% 3.40E-11 - - - -
HEXACHLOROBENZENE 4.B9E-10 2238402 2.19E-12 - - - -
[2-NITROANILINE IHFIE06 - - - - - -
PENTACHLOROPHENOL 4.42E-11 1.60E+00 2.76E-11 1.73E400 2.85€-11 1.00E+01 442612
BISE-ETHYLHEXYLPHTHALATE 1.77E09 1.33E+01 1.33E-10 - - - -
IBENZO(APYRENE 9.326-07 8.40E-02 1T.NMEQS 1.20E+00 7.77E07 2.50E+01 3.73E-08
BENZO(AMANTHRACENE 5.38E-07 1.90E-02 2.83E-05 120E+00 4.49E-07 2.50E+01 2.15E-08
[BENZOBIFLIORANTHENE 8.94E-06 3.706-02 2.42E-04 1.20E+00 7ASE-06 2.50E+01 3.578-07
B 6.14E-07 3T0E-02 1.66E-05 1.20E+00 S512EQ7 | 2.50E+01 2.46E-08
H NE 7.21E-06 3.008-02 2.40E-04 1.20€+00 6.018-06 2.50E+01 2 88E-07
DIBENZ(A RACEN 2.56E-07 1.00E-02 2 56E-05 1.20E+00 2.13€-07 2.50E+01 1.02€-08
BNDENO(1.2,3-CD)PYRENE 3.50E-07 3.00E-02 117E-05 1208400 | 2.82E07 | 2.50E+01 1.40E-08
OTAL PAH 1.13E-03 4.00E+D0 2.82E-08 1.20E+80 $.38E-04 2 50E+01 4.51E-05
oiathies
BENZENE 3.38E-11 1.12E+00 3.01E-11 - - - -
BROMOMETHANE 1.37E-10 - - - - - -
1.3-BUTADIENE T23E07 - - - - - -
ARBON TETRACHLORIDE 1.34E-12 1.888-01 715812 - - - -
CHLOROFOR 2.42E-11 5.94E-02 4 08E-10 - - - -
(LORO 4.61E-06 - - - - - -
1.1-DICHLOROETHYLENE £.58E-09 1.24E-Q1 531E-08 - - - -
DICHLOROFLUOROMETHANE 1.80E-10 - - - - - -
R 1,3-DICHLOROPROPENE 7.408-11 - - - - - -
1,1,2.2-TETRACHLOROQETHANE 8.75E-10 $.60E+00 1.56E-10 - - - -
RICHLOROFLUOROMETHANE 1.11E12 - - - - - -
INYL CHLORIDE 7.08E-08 $.72E400 4. 11E08 - - - -
EROXINY
[2,3,78-TCOD TE
2,3.7,5-TCOD (FISH) 5.42E-08 4.10E-04 1.326-04 - - 5.00E-01 1.08E-07
Notes:
g values p d in Table 810
Surtace aoi ing vakes p in Table 6-11.
CH 8 TABLES-032902, 8-22
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EXPOSURE TO MODELED CONCENTRATION OF CPECs AT THE
GREEN ISLAND UPLAND AREA: SURFACE SOIL

TABLE 8-23
EVALUATION OF TERRESTRIAL PLANT AND INVERTEBRATE COMMUNITY RECEPTOR

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY

Terrestrial Plants

Terrestrial Invertebrates

CPEC Surface Soil EPC
{(MG/XG) Screening HQ Screening HO
Benchmark Benchmark
lINORGANICS
ANTIMONY 7.92E-06 5.00E-01 1.58E-05 - -
RSENIC 2.40E-06 1.00E+00 2.40E-06 2.50E-01 9.62E-06
RIUM 3.88E-06 5.00E+00 7.76E-07 - -
ERYLLIUM 4.57E-06 1.00E-01 4.57E-05 - -
ADMIUM 4.40E-06 2.00E-01 2.20E-05 1.00E+01 4.40E-07
BCHROMIUM 3.23E-05 1.00E+00 3.23E-05 4.00E-01 8.08E-05
HROMIUM Vi 4.29E-07 - - - -
2.22€-05 4.60E+00 4.83E-06 1.00E+02 2 22E-07
NORGANIC MERCURY 4.77E-04 3.49E-01 1.37E-03 2.50E+00 1.91E-04
ETHYL MERCURY 8.48E-05 - - 2.50E+00 | 3.39E-06
7.11E-05 2.50E+01 2.84E-06 1.00E+02 | 7.11E07
ELENIUM 7.87E-08 5.00E-02 1.57E-06 7.70E+00 1.02E-08
1,70E-06 2.00E-02 8.48E-05 - -
UM 6.26E-06 1.00E-02 6.26E-04 - -
: 1.64E-04 9.00E-01 1.82E-04 1.99E+02 | 8.24E-07
ORGANICS
HEXACHLOROCYCLOPENTADIENE 3.70E-08 1.00E-01 3.70E-07 - -
EHEXACHLOROBUTADIENE 9.25E-10 - - - -
82, 4-DINITROTOLUENE 2.04E-06 - - - -
> 6-DINITROTOLUENE 3.67E-06 - - - -
HEXACHLOROBENZENE 3.44E-06 - - - -
-NITROANILINE 5.41E-07 - - - -
IPENTACHLOROPHENOL 2.41E-06 1.73E4+00 1.39E-06 1.00E+01 2.41E-07
IBIS(2-ETHYLHEXYL)PHTHALATE 6.15E-04 - - - -
IBENZO(A)PYRENE 5.42E-07 1.20E+00 451E07 2 50E+01 217808
IBENZO(AJANTHRACENE 3.20E-07 1.20E400 2.67E-07 2.50E+01 1.2BE-08
IBENZO(B)FLUORANTHENE 5.56E-06 1.20E+00 4.64E-06 2.50E+01 2.23E-07
IBENZOK)FLUORANTHENE 3.25E-07 1.20E+00 2.71E-07 2.50E+01 1.30E-08
HRYSENE 4.56E-06 1.20E+00 3.80E-06 2.50E+01 1.82E-07
DIBENZ(A H)ANTHRACENE 9.24E-08 1.20E+00 7.70E-08 2.50E+01 3.69E-09
INDENO(1,2,3-CD)PYRENE 1.23E-07 1.20E+00 1.02E-07 2.50E+01 4.92E-09
OTAL PAH 4.20E-07 1.20E+00 3.50E-07 2.50E+01 1.68E-08
iVolatiles
IBENZENE 2.55E-10 - - - -
EBROMOMETHANE 1.76E-11 - - - -
§1,3-BUTADIENE 1.27E-11 - - - -
BCARBON TETRACHLORIDE 7.16E-11 - - - -
ECHLORCFORM 4.87E-10 - - - -
{CHLOROMETHANE 1.79E-12 - - - -
1,1-DICHLOROETHYLENE 2.31E-11 - - - -
EDICHLOROFLUOROMETHANE 7.03E-13 - - - -
ETRANS-1,3-DICHLOROPROPENE 9.39E-11 - - - -
1,1,2,2-TETRACHLOROETHANE 3.44E-09 - - - -
TRICHLOROFLUOROME THANE 3.87E-11 - - - -
INYL. CHLORIDE 5.80E-13 - - - -
Dioxins
£ 3,7,8-TCOD TE
£ .3,7,8-TCDD (MAMMAL) 1.87E-08 - - 5.00E-01 3.75E-08
f2.3.7,8-TCOD (BIRD) 9.57E-08 - - 5.00E-01 1.81E07

Notes:

Surface soit screening values presented in Table 8-11.

NA = Not available
-- = HQ could not be caiculated

CH 8 TABLES-032902, 8-23
4/10/02, 12:37 PM




TABLE 8-24
SUMMARY OF DIET COMPOSITIONS FOR ALL WILDLIFE RECEPTOR MODELS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE
COHOES, NY
Biotic Media/Prey tems Abiotic Media
s s$|8
E’ e|8l22
Slm|<«|E|E|5|E
Els ] RigixTio],
2l | |2|5|®8|8]|2
AEHHEIBEBHHE
HHEHHEAHHEH ML
HEEHHEEHEHEHHR
. sis(s|s|5(2|E|5(z|3/8|3
Receptor Species zle|c|[2|8 || |R]|8|8|F|2
JHUDSON RIVER
Osprey (Pandion haliaetus) ViV v v
Great Blue Heron (Ardea herodias) v | v v v
Mink (Mustela vison) v 7 v
ERIE CANAL
Osprey (Pandion hafiaetus) vV v v
Great Blue Heron (Ardea herodias} | v v v
Mirk (Mustela vison) v | 7 7 v
[WRIGHT/BRADLEY LAKE
Osprey {Pandion haliaetus) v 7 v v
Great Blue Heron (Ardea herodias) iV v v
Mink {Mustala vison) viv v v
IGREEN ISLAND
Muskrat (Ondatra zibethicus) v vivy
Deer Mouse (Peromyscus maniculatus) viv v
Short-tailed Shrew (Blarina brevicauda) v 7| v v v
Raccoon (Procyon lotor) s v Y] v v
American Robin (Turdus migratorius) v v v v
Great Blue Heron (Ardea herodias) v viv
Red-tailed Hawk (Buteo jamaicensis ) v g v v
EXCLUSIVE DIETS: UNCERTAINTY EVALUATION
Raccoon (Pracyon lotor) Diet 1 v v viv
Diet 2 v v Vi
Diet3 v v a4
Diet 4 v v v
Diet 5 v v v v
Diet 6 v v vV
Short-tatied Shrew {Bilarina brevicawda) Diet1 v v v ] ¥
Diet 2 ' '4 vi]v
Diet3 v v ViV
Diet 4 viv viv

Refer to Tabie 8-12 for ingestion rates specific to each receptor and prey ftem

41002, 12:37 PM
CH 8 TABLES-032902, 8-24
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TABLE 8-25
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE HUDSON RIVER:

PROPORYIONED DIETS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY
Hazard Quotient
CPEC Great Bluve
Osprey Heron Mink

JANTIMONY NC NC 1.64E-07
JARSENIC 7.038-10 6.08E-10 9.15E-08
E:lem 1.70E-09 1.46E-09 1.14E-08
NC NC 1.24E-09
lcADMIUM 2.238-08 1.92E-08 5.82E-08
ICHROMIUM 6.37E-09 5.70E-08 1.26E-11
ICHROMIUM VI 2.51E-10 2.20E-10 1.35E-10
D 6.92E-11 548E-10 4.91E-13
NORGANIC MERCURY 6.65E-06 4.43E-06 6.80E-07
METHYL MERCURY 3.05E-04 1.92E-04 9.95E-05
HCKEL 6.68E-10 5.83E-10 2.27E-09
ISELENILM 2.27E-09 1.95E-09 9.92E-08
Joit VER 4.44E-09 3.81E-09 9.B2E-10
UM 1.53€-06 1.31E-06 7.12E-05
ZINC 2.26E-07 1.94E-07 3.57E-08
EXACHLORD CLOPENTADIENE NC NC 1.815-08
IEXACHLOROBUTADIENE 7.09E-10 6.54E-10 2.01E08
P 4-DINITROTOLUENE NC NC 3.92E-08
. 6-DINITROTOLUENE NC NC 1.43E-07
IEXACHLOROBENZEN 2.53E-07 2.21E-07 6.25E-08

-NITROANILINE NC NC NC
PENTACHLOROPHENOL 3.40E-08 2.99E-08 8.04E-07
= EXYL)P ALATE 2.14E-07 2.49E-07 4.47€-08
BENZO(A)PYRENE 1.94E-06 1.70E-06 6.18E-08
BENZO(AJANTHRACENE 1.59E-06 1.37E-06 2.39E-08
JBENZOE)AL UORANTHENE 1.70E-04 1.45E-04 7.56E-07
BENZO(KFLUORANTHENE 9.HE-06 8.45E-06 4.39E-08
CHRYSE) 1.64E-05 1.42E-05 5.21E-07
[DIBENZ(A H)ANTHRACENE 8.62E-07 7.78E-07 2.96E-07
ENDENO(1 2, 3-CO)PYRENE 2 71E-07 2.858-07 9.04E-09
TOTAL PAH 3.76E-11 3.30E-11 4. 79E-09

clatiles

BENZENE NC NC 5.85€-11

BACOMOMET HANE NC NC NC

S-BUTADIENE NC NC NC
ARBON TETRACHLORIDE NC NC 1.07E-10
LOROFOR! NC NC 4.98E-11

ORO ANE NC NC NC
A-DICHLOROETHYLENE 6.17E-12 5.40E-12 6.48E-12

ACHLORO OROME THANE NC NC NC

RANS-1,3-DICHLOROPROPENE NC NC NC
1.2 2-TETRACHLOROETHANE 8.84E-11 8.06E-11 8.21E-10

RICHLOROF UOROMETHANE NC NC NC
INYL CHLORIDE NC NC 2.39E-09
23,78 TCDD TE 1.59E-04 1.24E-04 7.63E-04

Notes:

Hazard quotients (HQs} greater than 1 are shaded.
CPEC - Compound of Potential Ecological Concern

i O TALE SC_NHIDANS QD8
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TABLE 8-26
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE ERIE CANAL:

PROPORTIONED DIETS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY
Hazard Quotient
CPEC Great Blue
Osprey Heron Mink
HNORGANICS
JANTIMONY NC NC 3.33E-08
JARSENIC 3.08E-11 1.02E-10 8.00E-09
1.30E-11 4.12E-11 1.72E-10
UM NC NC 2.12E-09
LM 1.51E-10 6.49E-10 8.67E-10
ROMIUM 551E-08 4.95E-07 1.09€-10
HROMIUM VI 5.20E-11 1.11E-10 4 .94E-11
1.27E-03 1.03E-08 9.21E-10
NORGANIC MERCURY 4. 90E-07 4.39E-06 1.85E-07
ETHYL MERCURY 7.00E-07 5.86E-06 7.30E-07
4.90E-11 1.96E-10 3.85E-10
ELENIUM 6.13E-11 7.86E-11 4.31E10
1.82E-10 2.69E-10 6.66E-11
UM 9.70E-10 3.87E-08 9.55E-08
6.68E-10 2 46E-09 2.16E-10
GANICS
olatiles
HEXACHLOROCYCLOPENTADIENE NC NC 6.24E-10
HEXACHLOROBUTADIENE 6.01E-12 4.07E-11 4 48E-10
,4-DINITROTOLUENE NC NC 1.63E-08
,6-DINITROTOLUENE NC NC 5.84E-08
HEXACHLOROBENZENE 1.04E-08 9.09E-08 7.82E-08
-NITROANILINE NC NC NC
PENTACHLOROPHENOL 5.38E-10 1.18E-09 2.26E-08
IS2-ETHYLHEXYLPHTHALATE 2.86E-07 2.258-06 1.51E-07
ENZO(AYPYRENE 6.52E-07 5.84E-06 6.43E-08
ENZO(AJANTHRACENE 292807 2.60E-06 1.36E-0B
BENZO(B)FLUORANTHENE 4.87E-05 4.37E-04 6.74E-07
ENZO(K)FLUORANTHENE 2.53E-06 2.27TE-05 3.49E-08
CHRYSENE 3.39E-06 3.02E-05 3.34E-07
BENZ(AH)ANTHRACENE 2.49E-07 2.23E-06 2.638-07
INDENO(1,2,3-CD)PYRENE 1.47E-07 1.32E-06 1.45E-08
OTAL PAH 1.26E-11 1.13E-10 4.99E-09
vintiles
BENZENE NC NC 3.28E-11
ROMOMETHANE NC NC NC
1.3-BUTADIENE NC NC NC
ARBON TETRACHLORIDE NC NC 6.49E-12
CHLOROFORM NC NC 2.20E-11
OROMETHANE NC NC NC
1, 1-DICHLOROETHYLENE 2.24E-12 2.41E12 3.54E-12
DICHLOROFLUOROMETHANE NC NC NC
RANS-1,3-DICHLOROPROPENE NC NC NC
1,1,2.2-TETRACHLOROETHANE 1.62E-11 1.81E-11 2.32E-10
{CHLOROFLUOROMETHANE NC NC NC
NYL CHLORIDE NC NC 1.75E-09
Dioxins
.3,7,.8-TCDD TE 1.08E-05 8.74E-05 1.53E-04

‘Notes:

HM quotients (HQs) greater than 1 are shaded.
CPEC - Compound of Potential Ecological Concemn
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TABLE 8-27
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN WRIGHT-BRADLEY LAKE:

PROPORTIONED DIETS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORLITE FACILITY
COHOES, NY
Hazard Quotient
CPEC Great Biue
Osprey Heron Mink
ANTIMO NC NC 1.28E-05
ARSENIC 5.60E-08 4.84E-08 7.28E-06
BARIUM 1.35E-07 1.16E-07 9.03E-07
BERYLLUM NC NC 1.34E-07
DMIUM 1.84E-06 1.58E-06 4.79E-06
CHROMIUM 5.62E-08 5.038-07 1.11E-10
CHROMIUM Vi 1.93E-08 1.69E-08 1.04E-08
AD 7.54E-08 5.95E-08 5.35E-08
INORGANIC MERCURY 1.98E-04 1.32E-04 2.08E-05
MERCURY 3.83E-02 2.41E-02 1.258-02
HOKEL 5.43E-08 4.74E-08 1.85E-07
[SELENIUM 1.71E-07 1.47€-07 7.48E-07
SiLVER 3.36E-07 2.88E-07 7.44E-08
4 1.25E-04 1.07E-04 5.83E-03
i 1.83E-05 1,57E-05 2.90E-06
* RCS
IEXACHLOROCYCLOPENTADIENE NC NC 2.RE-D7
EXACHLODROBUTADIENE 7.85E-09 T24E-09 2.22E-07
2 4-DINITROTOLUE! NC NC 3.97E-06
2 6-DINITROTOUUENE NC NC 1.45E-05
EXACHLOROBENZENE S5.02E-06 4,88E-06 1.24E-06
- RITROANILINE NC NC NC
PENTACHLOROPHENOL 2.32E-06 2.04E-06 5.48E-05
PIS(R-ETHYLHEXYLIPHTHALATE 2.07E-05 2.41E-05 4.31E-06
BENZOIAWPYRENE 8.43E-05 7.40E-05 2.69E-06
BENZO(AJANTHRACENE 1.27E-04 1.09E-04 1.90E-06
RENZOKE ORANTHENE 8.18E-03 6.97E-03 3.62E-05
BENZOKIFLMORANTHENE 4.39E-04 3.74E-04 1.95E-06
CHRYSENE 1.26E-03 1.10E-03 4.01E-05
DIBENZ(A AN THRACENE 2.13E-05 1.92E-05 7.33E-06
INDENO(1,2.3-CDIFYRENE 5.22E-06 5.48E-06 1.74E-07
OTAL PAH 1.63E-09 1.43E-09 2.08E-07
oletiien
BENZENE NC NC 5.87€-10
BROMO ANE NC NC NC
3-BUTADIENE . NC NC NC
ARBON TETRACHLORIDE NC NC 1.07E-09
CHLOROFORI NC NC 4.95E-10
CHLOROMETHANE NC NC NC
-DICHLORDETHYLENE 5.86E-11 5.13E-11 " 6.15E-11
ML OROFLLIOROM ANE NC NC NC
HANS-1,3-DICHLOROPROPENE NC NC NC
1 22-TETRACHLOROETHANE 1.41E-09 1.28E-09 1.31E-08
RICHLOROFLUOROMETHANE NC NC NC
CHLORIDE NC NC 2.17E-08
2,3,78TC00 TE 4.88E-03 3.80E-03 2.05E-02
Notes:

Hazard quotients (HQs) greater than 1 are shaded.
CPEC = Cornpound of Potential Ecological Concern.
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TABLE 828
SUMMARY OF POTENTIAL RISKS TO WILDUFE AT GREEN ISLAND:

PROPORTIONED DIETS
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT
NORUTE FACILITY
COHOES, NY
Hazard Quatient: Terrestrial Hazard Quotient: Wetland
CPEC Deer . American Red-talled Short-talled Great Bive
Mgu:e Robin Hawk Musirat Shrew Raccoon Heron
CS
292606 NC NC 7.39E-06 1.92E-05 2.30E-05 NC
IC 7.72807 6.78E-08 8.356-08 1.50£-06 31806 5.03E-06 4.48E-08
1.69E-08 4.32E08 3.92E-09 3.358-08 1.18E-07 1.38E-07 322E-08
ERYLLIUM 1.90£-08 NC NC 4.93E-08 810807 1.056-06 NC
ADMIUM 141807 2.54E-06 8.30E-08 125807 270606 2.07e-06 1.88E-06
HAOMIUM 1.76E-11 B.OSE-07 3.34E-07 307811 2158410 9.65E-10 6.428-07
M Vi 4.73E-09 3.53E-08 9.68E-0% 1.21E-08 5.076-09 1.60E-08 1.38E-08
9.67E-09 8.69E-07 2.0E-07 1.88E-08 B.36E-08 2.5507 6.30E-07
GANIC MERCURY 5.68E-07 7.78E-05 1.38E-05 1.95E-07 2.44E-06 6.67E-08 420E-05
MERCURY 3. HE0S 9.136-03 9.16E-05 1.40E-05 8.67E-03 5.56E-03 5.95E-02
KEL 2.29E-08 4.83E-08 1.37E-08 5.47E-08 5.71E-08 1.876-07 2.97E-08
ELENIUM 5.17E-08 6.39E-08 8.836-09 1.30£-07 8.60E-08 1.076-07 321E-08
ILVER 9.98E-09 207E07 4.086-08 1.906-08 1.85E-08 245808 1.43E07
M 5.03£-08 3.53E-06 2ZA2E07 1.36E-05 7.18E-05 8.29E-05 2.95E-06
2.526-08 5.71E-06 1.99E-07 3.28E.08 3.65E-07 3.085-07 4.46E-06
RGANICS
EXACHLOROCYCLOPENTADIENE 3.54E-09 NC NC 1.23E-08 2.67E-05 1.70E-05 NC
LOROBUTADIENE 32809 1.18E-07 9.518-10 A77TE08 2.23E-03 1.34E-03 1.99E-04
4-DINITROTOLUENE 9.73E-07 NC NC 9.81E-07 2.34E-06 1.93E-06 NC
S-DINITROTOLUENE 3.47E-06 NC NC 3.55E-06 2.11E-06 2.67€-06 NC
EXACHLOROBENZENE 1.60E-08 2.66E-02 1.84E-07 S.05E-09 6.25E-04 6.49E-04 9.0REQ7
SHITROANILINE NC NC NC NC NC NC NC
ENTACHLOROPHENOL 387807 4.70E-04 1.526-08 5.41E-07 1.05€-03 9.62E-04 5.35E-09
ISZ-ETHYLHEXYL)PHTHALATE 5.31E07 5.50E-01 B.80E-06 Z9TE08 1.03E-02 9.54E-03 3G7E07
ENZOAPYRENE 25108 4.02E-05 5.74E-06 1.53E-08 3.28E-07 7.75E07 1.59E-05
O{AJANTHRACENE 1.34E-08 1.968E-05 4.49E-06 5.72609 8.65£-08 215807 6.76E-06
O(B)FLUORANTHENE 2.13E07 2.88E-03 4.96E-04 145607 A22E-06 7.73E-06 1.09E-03
ENZO(KFLUCRANTHENE 207e-08 1.88E-04 2.53E-05 1O02E-08 2316407 S5.27ED7 8.30E-05
HRYSENE 241607 240E-04 4.9IE-05 128607 1.79E-06 5.17E-06 §.45E-05
IBENZ(A,H)ANTHRACENE 1.54E-06 4.45E-05 4.66E-06 1.12E07 2.19E06 5.65E-06 1.12E-05
ENCK1,2,3-COPYRENE 2.79E-07 €.45E-05 5.64E-06 S.57E09 1.358-07 3.58€-07 6.62E-06
OTAL PAH 1.956-08 8.18E-10 3.49E-09 1.68E-06 263605 §.88E-05 5.07E-G7
'olatiles
ENZENE 121608 NC NC 4.30E-09 9.07€-10 1.06E-09 NC
AOMOMETHANE NC NC NC NC NC NC NC
1,3-BUTADIENE NC NC NC NC NC NC NC
BON TETRACHLORIDE 2.30E-10 NC NC 8.16E-10 1.78E-10 2.08E-10 NC
HLORGFORM 7.60E-10 NC NC 269E-09 S.77E-10 6.836-10 NC
LOROMETHANE NC NC NC NC NC NC NC
1,1-DICHLORDETHYLENE 1.27E-10 1.98E-10 1.39E-10 4.49E-10 2.04E-10 2 42E-10 3.35E-10
ICHLOROFLUOROMETHANE NC NC NC NC NC NC NC
1,3-DICHLOROPROPENE NC NC NC NC NC NC NC
1,12, 2 TETRACHLOROETHANE 6.04E-09 3.00E-07 4.37E10 2.14E-08 332E0T 2.60E-07 1.63E-08
ICHLOROFLUOROMETHANE NC NC NC NC NC NC NC
CHLORIDE 6.29E-08 NC NC 2.23E07 8.08E-08 1.24E-07 NC
xins
\3.7,8-TCDD TE 459605 8.40E-03 721E05 S.I5E-05 1I19E2 1.558-02 3.756-03
Notes:

Hazard quotients (HKs) greater than 1 are shaded
CPEC - Cornpound of Potential Ecological Concem
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TABLE 8-29
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE GREEN ISLAND WETLAND:
EXCLUSIVE DIETS - TROPHIC LEVEL 3 WILDUIFE RECEPTOR - RACCOON
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
— -
Potential Risks Associated With Exclusive Diets
CPEC RACCOON
Aqustic Wetland Ferrestrial Herbivorous Omnivorous Terrestrial
invertebrates Plant invertebrates Maminal Mammal Plant
———— ey - A Yy ™ T

BNORGANICS
JANTRIONY 2.92E.05 1.66E-05
larsenc 6.58E-06 4.68E-06
BARS 1.72E-07 9.52E-08
BER 1.47E-06 7.31E-07
DMIUM 2.7ME-08 5.64E-07
CHROMIUM 1.27E09 1.21E-09
CHROMIUM VI 2.04E-08 1.98E-08
v 3.33-07 2.92€-07
BNORGANIC MERCURY 8.60E-06 7.29E-06
: MERCURY 1.30E-03 201804
HCKED 241E-07 223807
[SELEN! 1.33807 9.11E-08
jsu.vER 2.78E-08 1.77E-08
' 1.11E-04 5.84E-05
2 4.10E-07 1.296-07

1.43E-09 NC
NC NC
NC NC
2.75E-10 NC
8.97E-10 NC
NC NC
2 58E-10 N

7.19E-09
NC
B.36E-08

2.10E-07

23.7.8TCOD YE 3.19E-02 1.60E-02 1.43E-03

Notes:
The higher hazard quotient (HQ) from evevy prey ftem for each receptor are presentod in bokiface text.
CPEC - Compound of Potenial Ecological Concern

4/10/02, 12:37 PM
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TABLE 8-30
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE GREEN ISLAND WETLAND:
EXCLUSIVE DIETS - TROPHIC LEVEL 3 WILDLIFE RECEPTORS - SHORT-TAILED SHREW
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

NORLITE FACILITY
COHOES, NY
Potential Risks Associated With EXCIusive Diets
CPEC SHORT-TAILED SHREW
Aguatic Wetiand Temrestrial Terrestrial
Invertebrates Plant invertebrates Plant
R B
Jronaanics
JANTIMONY 8.14E-06 1.036-05
JARSENIC 2.61E-06 5.18E-06
BAR 8.48E-08 1.70E-07
BERYLLIUM 2.84E-07 1.44E-06
ADM| BOTE-Q7 364E-08
CHROMIUL 4.43E-10 5.08€-10
CHROMIUM VI 1.18E-08 1.24E-08
AD 1.42E-07 1.70E-07
OR IC MERCURY 3.30E-06 4.60E-06
Al MERCURY 1.71E-04 1.82E-03
ICKEL 1.16E-07 1.24E-07
[SELE B8 43E-08 1.49E-07
SILVER 2.74E-08 2.95E08
‘ 2598-05 1.07E-04
“ 5.62E.08 5.01E-07

9.96E-09 5.63E-06
5.03E-07 2.20E-06
340E-06

IEXACHLOROCY L OPENTADIENE
IEXACHL OROBLITADIERNE

P G-DINITROTCLUE)

BENZOK)FLUORANTHENE
CHRYSENE
DIBENS RACENE
INDENO(1,2.3-CD)PYRENE
OTAL PAH
ENZE]D
BROMOMI &
ABUTADIENE
ABON TETRACHLORIDE 4.136-10 NC
CHOROFORM 1.37€-08 NC
CHLORO NC NC
A-DICHLOROETHYLENE 741810 NC
DICHLOROFLUOROMETHANE NG NC
15-1,3-DICHLOROPROPENE NC NC NC
1, 2.2-TETRACHLOROE THANE 1.09£-08 NC
CHLOROFLUOROMETHANE NC
CHLORIDE NC
B.3,7.8-TCOD TE 6.1BE-04
Notes:

memqmm{m)mmem&mmmmhmwn
CPEC - Compound of Potential Ecological Concem
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9.0 CONCLUSIONS

The current preliminary risk assessment has utilized an updated projection of the proposed future
emission rates for all of the metals associated with Norlite operations, along with a set of maximum
emission rates for all of the organic chemical species measured during a sequence of “Trail Bum” and
“Risk Bum” tests at the Norlite Light-Weight Aggregate Kiln facilities in Cohoes, New York. The initial
Trial Bum testing was performed in April 1999 to establish system performance parameters for permit
renewal. Additional measurement obtained on metals and dioxin/furan emissions in a May 2000 set of
tests to determine the risk that would be associated with a more normal set of operating conditions
utilized an artificial spiking method for metals. The result of those test strongly suggested that the
metal spiking technique used appeared to have interfered with normal incinerator perfformance. A July
2001 set of foliow-up Risk Bum tests was conducted with a more realistic system configuration. These
tests yielded data more representative of expected operating conditions, and therefore this newer data
replaced that obtained in May 2000. There was one exception: the supplemental set of “mercury
speciation” tests included in the May 2000 testing has been utilized without repetition in the latest test
series, because that set of test for mercury did appear to adequately represent the long-term potential
behavior of mercury emissions.

This MRA report has assessed the maximum potential risks associated with the present and predicted
near-future operational configuration. For the updated MRA, however, several assumptions have been
retained that are certain to provide increased estimates of long term risks, when compared with a more
precise description of the expected operations. For example, the plant would not be likely to operate
constantly in the “stressed” mode chosen for test purposes for the nexi thirty years. Although it is
nomal risk assessment practice 1o make assumptions of this type, it generally leads to conservatively
high estimates of possible future risks. Since there are continuing needs for process change and
performance improvement with time, the current assessment is very likely to exaggerate the typical
risks 10 actual residents that would be likely to occur in the future..

The results of the current analysis show that projected emissions of dioxins and furans have been
successfully reduced to levels that predict risks well below both New York and U.S. EPA target risk
guideline levels, regardiess of possible vanations in modeling input assumptions recommended by
altemnative guidance documents. Several improvements in incinerator operation and more realistic
testing techniques have combined to achieve these results.

The total noncarcinogenic Hazard Index (Hl) comes very close to an exact match with recommended
total HI benchmark level of 0.25. In all but one case the calculated Hi value is just under the guideline.
In one case it is just slightly over (by 16%). This result is completely dominated by methyl mercury that
is predicted to be created by transformation in the evironment of inorganic mercury vapor emitted from
the kiln stacks. The hazard Index contributions of all of the other chemicals together do not contibute
as much as 1% of the HI benchmark. These results were obtained under the modified conditions of
the 2000 Risk Bum and the updated “Base Case” modeling assumptions agreed upon with NYSDEC

Norite-9514-046-5002002 MRA Updats Final 9-1 Aptil, 2002
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and NYSDOH as a refinement of those used in 2001 and originally specified in the approved MRA risk
Protocol.

Based upon comments received from the U.S. EPA on the 2001 MRA, a comparative “EPA Alternative
Case” was analyzed. It utilized somewhat more conservative U.S. EPA “default” exposure and risk
modeling assumptions and produced Hi estimates that were significantly higher (by a factor of two to
three). Although the altemative version of the predictions were well above the preferred benchmark of
0.25, all of the evaluated receptors had predicted HI values less than 1.0. A benchmark of 1.0 has
been used widely for many other regulatory programs, as an index value not expected to produce any
observable adverse impact on human receptors. That is because the toxicological dose response
factors used in the computation of the hazard quotients that combined into the HI values are designed
to incorporate various uncertainty factors that normally ensure an adequate margin of safety, even
when the value of 1.0 is exceeded by a modest factor.

Review of the modeling factors responsible for the maximum values of Hl indicates that some of the
results were significantly influenced a new set of fate and transport models that indicate much higher
risks than previous models. Unfortunately there are few measurements of mercury in the surrounding
bodies of water or fish that are appropriate for direct comparison with model predictions. Until there is
more such data against which to “validate” these newer models, it is best to proceed with caution in
interpreting their results. Sensitivity analyses performed outside this MRA and reported in Appendix H
indicate that use of all of the most conservative factors in the new model produces predictions of water
and fish concentrations that are highly unlikely because they tend to exceed most known
measurements.

The target health benchmark levels utilized in the current MRA are not necessarily meant to serve as a
definitive boundary between “acceptable” and “unacceptabile” risks. They are intended to identify
situations which have risk levels that are clearly below regulatory concemn, and separate them from
those which may be of some concemn, and may need more careful examination. When they are
exceeded, it is expected that the contributing factors will be reviewed by both the regulatory agencies
and the facility owners 1o determine whether the risk predicted is realistic, or likely to be somewhat
exaggerated by the risk analysis methodology. The object is to ensure the continued safety of the
neighboring public. The improvements noted in this and the October 2001 risk assessment, regarding
dioxins and furans are one example of how such progress is accomplished. The results for mercury
emissions and potential long-temm effects are inherently more uncertain, but the Hl levels predicted are
within a range that has been generally considered acceptable in similar circumstances at other
facilities, and in other states.

The final section of the SLERA study evaluated potential ecological risk to both community and
individual receptors in the three adjacent water bodies, the Hudson River, the Erie Canal of the
Mohawk River, and Wright/Bradley Lakes in Troy, as well as terrestnial upland and wetland areas on
Green Island. The results of the SLERA indicate no potential ecological concem for any of the subject
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receptors in the study area, and more distant locations would be expected to experience even less
effect. Uncertainties in the analysis were given due consideration, but due to the unambiguous patiem
of results across a wide variety of species, trophic levels, and habitats, it has been concluded that
emissions from the Norlite kilns do not pose any adverse risk to ecological receptors.
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