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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 submitted 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 le:vel ecological risk assessment 

(SLERA) of the MRA. 

1.1 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 to the original version. 

U.S. EPA comments stated that they considered the SLERA to be incomplete without inclusion of at 

least two additional types of receptor habitat and a representative selection of "indicator speciesn 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 
facilities. Past experience with ecological screening studies at other New York facilities burning 
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 airborne emissions. However, to be responsive to the U.S. EPA comments, 

the previous ecological analysis was expanded and revamped. Tile full analysis and discussion of 

results and conclusions are presented in a newly expanded Chapter 8 and its associated appendices. 
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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 
long-term emission rates to ensure that, regardless of such variation, 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. 9514-049-400). The second was the most recent 

supplementary "risk burn" testing performed between July 23 and 213, 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 levels present in the 
waste-derived fuels. It is anticipated that long-term normal oper.ations 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 bum 
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 short-term risks. Volume 2 of the report 
consists of a new set of technical appendices containing intermediate and supplementary results that 
supported the primary analyses. 
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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 p1ermitted 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 materials 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 Bum Plan (TBP) for this project, prepared by ENSR International of Westford, MA, 

received agency approval in January 1999 and formed the basis for the trial bum 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 Burn 
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 to the feed tanks to 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 II 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 burn 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 Bin 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 8). 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 lb/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 lb/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 the 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 values 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 !ates 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 continuously 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 Heialth, 6/27/91 (NYSDOH, 1991). 

• Methodology for Assessing Health Risks Associated with Indirect Exposure to Combustor 
Emissions, Interim Final (EPA/600/6-90/003) 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 lndin:!ct Exposure Analysis at RCRA 
Combustion Facilities. OSWER. April 22, 1994. Errata dated Oct. 4, 1994. Attachment C 
dated December 14, 1994 (U.S. EPA 1994a, b, c). 

• 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 bum hazardous waste-derived fuels. The latest draft 

l 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 1999). 

For the UBase Case" of the current risk assessment, to 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 all of these cases, and in 
the present case, this newest U.S. EPA (1998 and 1999) 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 Complex 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 I - VIII. (U.S. EPA, 1997a). 

For the third issue, the fate and transport of each of the 17 congem~rs of toxicological concern were 

individually modeled based on data provided in the latest U.S. EPA 1998/9 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 to represent what were understood to be values most appropriate to local 
conditions. (This recognized that U.S. EPA recommendations for "default values are generally 

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 to 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 utilized, regardless 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 Oak 
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 
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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 results to either actual or hypothetical exposures to individuals or 
groups residing, working,'or engaging in recreational activities in the areas covered. When the local 
land use information is considered, the exposure calculations 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 to 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 

1':orme-9514-046-500\2002 MRA Update Final 1-7 April.2002 

Report\HHRA+SLERA .doc 



Etcll 
dfii"Z2·tiff&ZH 

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 quantitative calculation of the contribution of that chemical to the effect in 
question 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 fa!" 
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 10-6 
to 10-4 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 1x10-5. 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 final 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 Norlite to review these changes and their potential impact upon 
the current analysis to determine whether it is appropriate to fu11her 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, l\lorlite 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 SL.ERA 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 biologist'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 
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Table 1-2 
Risk Burn Stack Emissions Summary 

Emission Parameter Units B D 
. . . . . . . . . . . . . . . . . . . . . . . ' - ' . . ..... ' . . . . . . . . . . . . . . . . . . . . . . . . ... ' .. 

(a) All emissions are corrected to 7% oxygen. 

Note: LVM Low Volatile Metals; SVM =Semivolatile Metals 
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Table 1-3 

Projections of Future Metals Emission Rate per kiln 

Metal 

Antimony 

· Arsenic 

Barium 

i 

I 
i 

i 

Emission 
Limit 

(lb/hr/kiln) 

4.81 E-05 

2.45E-04 

8.52E-05 

I Shale (22T/hr) 

Metal Cone. Metal Feed 
(mg/kg) Rate (lb/hr) 

2.96 0.13 

53 2.35 
! 

260 11.45 

I 
I 

LLGF+Used Oil/Waste Fuel A 

Metal Feed Metal ConcJ 
Rate (lb/hr) kiln (mg/kg) 

0.24 49 

0.104 21 

0.72 147 

, Beryllium 
i

ICadmium 

Chromium (T) 

I 

1.38E-05 

5.32E-05 

7.78E-05 

3 

7.73 

127.7 

0.132 

0.34 

5.62 

0.0058 

0.144 

2.16 

I 

I 
I 

1.18 

29.4 

441 

Chromium (VI) 

Copper
1i 

· Lead 

I 

2.02E-05 

3.94E-04 

6.53E-05 

-
190.5 

87.3 

-

8.38 

3.84 I 

-
4.74 

2.69 

-
968 

549 

Mercury 1.69E-03 0.1 0.0044 0.0037 ! 0.75 

l\lickel 9.88E-04 95 4.18 2.88 588 

Selenium 

Silver 

· Thallium 

I 
I 

1.38E-05 

1.82E-04 

7.98E-05 

I 
i 1.2 

39.1 

7.5 

0.0528 

1.72 

0.33 

0.12 

0.096 

0.24 
i 
I 

24 

19.6 

49 

Zinc 2.39E-03 i 498.6 21.77 4.8 1000 
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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 tum 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. Thi~ 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 facilities 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 1½ 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 to 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 undeveloped property toward the 
southwestern comer. Further to the south is the City of Watervliet; 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 ½ km (1 mile) west of the facility 
site is a farm reported to have about 30 dairy cattle. 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 2-6), the topography 
around the plant site is characterized by the several small hills to 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 
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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 km2 

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 design:ated 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) 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. 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. 
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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 quality 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 to 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. 

3.1.1 Model Selection 

l 
'-"' 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 Complex Short­
term Model, (ISCST3 Version 99155), meets all of these criteria and the U.S. EPA recommended 
model for this application (U.S. EPA, 1998). The U.S. EPA's COMPLEX I 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 unit 
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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 calculations require 
dry and wet deposition for both particle and vapor components. Therefore, model iterations were 
performed utilizing 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 modeling was performed with a comprehensive 
cartesian receptor grid with terrain elevations developed from Di9ital 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 Grid" file is not recommended by U.S. EPA (see Section 
3.8, U.S. EPA 1998). Therefore, a "Terrain Grid" file was not used. 

3.1.3 Land Use for Dispersion Coefficients 

The application of the ISCST3 requires characterization of the local (within 3 km) dispersion 
environment as either "urban" or "rural" based on prevalent land use. As described Jn 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 coefficients are 
used in the dispersion modeling analysis. Land-use surveys bas~~d 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 results (April 

1999) were analyzed to determine the average exhaust characteristics (exit temperature and exit 

velocity) from the stack tests. The resulting exhaust velocity of 57.6 ft/sec 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 1999 testing. 

Two size distributions, one according to particle mass and another according to particle surface area, 

were utilized. (The surface area distribution was derived from thei 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 melting 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 Heiinold (1991) will be used. as 

recommended in Volume II of the ISCST3 Users Manual. 

Table 3-1 lists the selected particle 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/min-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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3.1.5 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: 

HGEP = Hs + 1.5 min (Hs ,Ws) 

where: 

H8 is the building height 

W8 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 ft). 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: 

HGEP = 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 variables required to perform the air dispersion and deposition modeling. 

U.S. 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 meteorological 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 meiters 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 doct.:ment. Land use information provided on USGS 
topographical maps was used for this analysis. The Bowen ratio 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 land 
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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 fractioh of the net radiation. The recommended value of 0.15 for 

rural areas was used. As recommended for rural areas, a value of OW/m2 for the anthropogenic heat 

flux was used. 

3.1.7 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 1 0 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 1 O 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 3-1 a and 3-1 b. 

The far-field cartesian grid receptors (beyond 3 kilometers out to 1 O 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 impacts. 

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 Wright /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 into 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 results 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 suriace of these water bodies and the integrated contributions 

from the upstream Mohawk River and its entire watershed. 
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3.1.8 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 Results 

3.2.1 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 n:!ceptor 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 3--4 
(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 Bradley Lake, 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 predicted 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 deposition 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 calculated 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 to 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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1 O km by 1 O 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 ISCST3 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 IVIRA 

3.2.3 Short-Term Exposure Assessment 

To address short-term health effects, predicted short-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 1998 (see section 5.6). For that analysis ISCST3 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 µg/m3 per g/sec and 16.56 µg/m3 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 1998 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 
multipathway 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 Scavengin,g Coefficients 
Norlite Kiln Stacks 

Scavenging Coef. 

(hr/mm-s)Particle 
Diameter (pm) %Mass 

Mass 

Fraction 
Surface 

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 o.·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 OJ)14 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/cm3 

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 

Building 

UTM Coordinate (m) Distance 
From 

Norlite 
(km) 

Number 
of 

Stories<1> 

Elevation 
(Feet)<2>East North 

Abram Lansing School 605627 4735687 1.7 2 24 

Cohoes Middle School 605515 4735911 1.9 3 36 
Heatly School - Green 

Island 

607185 4733234 1.4 3 36 

Watervliet Elementary 605723 4731987 2.1 3 36 
Alternative Learning 

Center-Troy 
607780 4733336 1.9 3 36 

St. Patrick School - Troy 607807 4733506 1.8 3 36 
St. Colman's School -

Watervliet 

604915 4733364 1.3 3 36 

Maplewood School -
Watervliet 

606249 4732893 1.2 2 24 

Cohoes Hospital and 
Nursing Home<3> 

604500 4736240 2.7 3 36 

(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 HospitaVRehabilitation 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. 5 Year Averages 

Based on 1 glsec Emission Rate 

Norllte Faclllty 

Receptor 

Description 

Resident 1/Localion of Max Air Cone. 

,~t2/Location of Max Total Particle Deoos 
rm 

IIDairy Farm 

ReservoirI~,,,.
nalLock 

k River 

Hudson River/Mohawk River Confluence 

Hudson River Watershed 

Green Island Welland Area 

Green Island Watershed 

Green Island . Terrestrial Site #1 

Green Island - Terrestrial Sile #1 Area Avg 

Terrestrial Sile #2 

Terrestrial Site #3 

Receptor Location Area Weighted Particle Size Distribution Mass Weighted Particle Size Distribution 

UTM coordinate (m) Depl. Air Cone. i Particle Depostion Rate (g/m'l Depl. Air Cone. Particle Depostion Rate (glm') 

East North (1Jg/m3\ Orv Wet Total (ualm'l Dry Wet Total 

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 
606039 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 
604350 4734950 1.03E-01 1.59E-03 4.65E-03 6.24E-03 1.04E-01 9.10E-04 361E-03 4.52E-03 

604650 4734150 9.20E-02 1.17E-03 4.68E-03 5.85E-03 9.27E-02 6.50E-04 3.65E-03 4.30E-03 
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 

608750 4733450 1.82E-01 4.69E-03 2.07E-03 6.76E-03 1.84E-01 3.74E-03 1.64E-03 5.38E-03 

605550 4739550 1 64E-01 2.99E-03 2.56E-03 5.55E-03 1.66E-01 1.75E-03 2.09E-03 3.84E-03 
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 

607750 4737850 3.57E-02 7.70E-04 1.40E-03 2.17E-03 3.59E-02 4.60E-04 1.08E-03 1.54E-03 

Watershed out to 10 km 3.92E-02 7 56E-04 1.33E-03 2.09E-03 3.97E-02 4.77E-04 1.09E-03 1.56E-03 

Average over 8 Receptors 1.36E-01 3.76E-03 2.14E-02 2.52E-02 1.36E-01 3.28E-03 1.64E-02 1.96E-02 

AveraQe over 103 Receptors 1.62E-01 4.04E-03 1.78E-02 2.18E-02 1.63E-01 3.07E-03 1.36E-02 1.67E-02 

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 

Averaoe over 29 Receptors 9.33E-02 2.27E-03 3.39E-03 5.66E-03 9.38E-02 1.51E-03 2.61E-03 4.12E-03 

610550 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 

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 

Norllte Faclllty 

Receptor 
Description 

Receptor Location 
UTM coordinate (m) 
East North 

Undepl. Air Cone. 
(ua/m') 

Vapor Depostlon Rate ta/m2) 

Orv• Wet Total 

Resident 1/Looatlon of Max Air Cone. 605950 4734750 2.56E+O0 2.43E+O0 4.04E•02 2.47E+OO 
Resident 2/Looatlon of Max Total Vapor De 606039 4733870 7.67E•03 7.26E·03 2.67E•01 2.74E•01 
Beel Farm 604350 4734950 1.05E·01 9.97E•02 6.39E·03 1.06E·01 
Dalrv Farm 604650 4734150 9.40E•02 8.89E·02 6.37E-03 9.53E·02 
Reservoir 604350 4736950 1.65E-01 1.56E·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 Look 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 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 Averaae over 8 Receptors 1.37E-01 1.29E·01 2.99E·02 1.59E-01 
Green Island Watershed Averaae over 103 Receotors 1.64E·01 1.55E•01 2.47E•02 1.80E·01 
Green Island• Terrestrial Site #1 606950 4734250 1.50E-01 1.42E·01 8.49E·03 1.51E•01 
Green Island• Terrestrial Site #1 • Area Avi Averaae 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 Site #3 609550 4735050 5.20E-02 4.91E·02 1.30E-03 5.04E•02 

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

Year 
Averaging 

Period 

Maximum Annual Concentrations (µg/m3
) 

2Over All Sensitive Receptors 11 
• > 

Ground-level 
Receptors Elevated Receptors !3> 

1987 Annual 0.429 0.421, 0.419 

1988 Annual 0.758 0.746, 0.741 

1989 Annual 0.750 0.739, 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) 

(2) 

(3) 

Normalized model results based on 1 g/sec. 

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. 

Elevated receptor concentrations shown correspond to first story, roof level. 



Locus Map 
Norlite~r;0;a~,____,..._-----1, 
Fencelin e Receptors 

~) t 
Near-Field Receptors 

.t,IR~n;selaar , 
Albany J 

March 2002 
--~ 

+ 
Norlite 

Figure 3-·1( a) 
Near-Field Receptors and 

RM E Location 
South) 

0.) 0.4 0.6 0.8 I Kilbmerers Project Number _
09514 046 



.

'' ::I>/, ', '\ ~ .• ( ' 

• • I . r • •, . ~ 

.. /~. ~...,·,•. 
• , , , ' ;S 

~ Jo • 

,,
.~ -.... ~J 

I :..:- • • !; .. 

·?' . • . ' ' 
- • • 1 ,t._ fr..,____. - • -: . . • 

(': '.. 0c ~~} ___:_}, · i ,: 
• ..', .~♦- .. ~ ~- 1,; 

, > • ~ '., +I.-~ '~~~~~~~ 
. • ... l ... l 

\,, . .... 
. ;i ' ! 

"­' t - t ' 
\ / : 

- ·_;°tf --',,,_-
I 

. 

,, ' 
•, , "' f,.. .1't- --r • ·r~,,.,.i~ ....;~

- + \ -:::::- -- C'-:£il..:_.-,...-:'er'o.t:_ •

" ' 

n.i.;o . • ' ♦ 
. 'r""" ' :;:/' 

\'i'\ ~ .-·" :~ r?.l-;,-
,.r - , _ 

= <t:, . 
._ 

t I .' . ~ 
, _........ . .,..,_. . - :.. 

. \ ,'./ ; 

Norlite 

_ _ 
::, · 

aratogf---== 
1 

Renssela8r 

Noi-lite 
Fenc3line Rec eptors 

+ Receptor Locations 

Figure3-1 (b) 
Far-Field Receptors 

1oany USGS 1Albany , H~OO,OOO QUA □ RAHGLES 

-~ March 2002 
Sca le 1 120 ,00 0 0 4 5 KUomewrs 0 rojecl Number 

09 514-046 



Norlite 

Figure 3-2 
Locations of Schools, Hospitals, and 

Nursing Homes in 2 km Radius 
(Elevated Receptors) 

0.2 O.J 0.6 0.8 l f(Jl,o mi!ters Project Number _
09514 046 

0 



---- .l ' -

'. 1 _ _., ~ 

ick Center· 

Mag 12.00 

Thu Sep 30 ·12:08 ·1 999 Local Road Ut1lity/P1pe 

Scale ·1·100,000 (at center) Ma;or Connector Railroad Figure 3-3 
2 Miles State Route Srnall Town 

,Air Coracentr ::Uoi1s 
Primary State Route ◊ Large City 

{µg/m3 per g/sec} 
Trail J. Summit 

~ lnterstate/L1m1ted Access Geograph ic Fea[ure 

~ :::::: Toll Highway Hospital 

-- US Highway Parl<./Reservation 



t1,scher Ferry 

Local Road 

• Major Connector 

State Route 

Utility/Pipe 

Railroad 

Srnall Town 

~;:,P' - I ~. 
--- - \\ 

Figure 1-4 
-----1 

Pnrnary State ·Route ◊ Large City Tota l P1 rticle De . .Area W . pos1i:1on 
--I · Tra il Surnmit (g/ e1ghted21m year per g/sec) 

Interstate/Li Geographic Feature =;:;-;.-·- m1ted Access 

~"-· Toll Highway Hospital 

=' US Highway Parlv'Reserva t1on 



Mag 12.00 
Local Road Util ity/Pipe Thu Sep 30 ·12:08 1999 

Scale 1:100,000 (at ce nter) --- MaJor Connector Rai lroad 

2 Miles State Route Sma ll Town Figure 3-5 

Pnrna, y State Route ◊ Large City Total Particle Deoosition 
Trail Mass Weigri'teol 

(g/m2/year pei' g/sec}= lnterstate/L1rn1ted Access Geographic Feature 

=.. Toll Highway Hospital 

US Highway Park/Reserva tion 



Mag 12.00 
--- Local Road Uti lity/Pipe Thu Sep 30 12:08 ·1999 

Scale 1.100,000 (at center) • Ma1or Connector Railroad 

2 Miles ... State Route Small Town 
Figure 3-6 

Primary State Route ◊ Large City 

- Trail Summit Total Vapor Deposition 
(g/m2/year per g/sec) 

~ ln tersiate/Limited Access Geographic Feature 

• :., Toll Highway Hospital 

- ==- US Highway Park/Reservation 

I-



17 - 21 

11 -

1 - 10 

4 - 6 

1 - 3 

WIND ROSE PLOT 

STATION ifl4735 - ALBANY/COUNTY t.l.RPT, NY 

, NORTH 

12% 

9% 

, WES T EAST 

, SOUTH 

----------------------- -------------------- - --------- --
MODELER DATE COMPANY NAME 

Wind Speed (Knots) 9/21/99 

DISPLAY 

Wind Speed 

16 f--- ------­
AVG. WIND SPEED 

8.90 Knots 

ORIENTATION 

Direction 
(blowing from) 

UN IT 

Knots 

CALM WINDS 

-14. 13% 

PLO, YEAR-DA TE-TIME 

98 98 98 99 99 
January 1 - December 3·1 
Midnight - ·11 PM 

Figure 3-7 

Albany Wind Rose 

PROJEC T/PLOT NO. 

WRPLO T View 2.01 oy Lakes Environmanlai Softw8re , www.lakes-environmenlal,com 

www.lakes-environmenlal,com


EN:Jl 
t??<#r?tt&&tt◄ 

4.0 HAZARD IDENTIFICATION 

-Fhis 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 kiln 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 Trial Bum Report for Ughtweight 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), dioxins/furans, acid 
gases, chlorine, total organic carbon, and particulate matter. Target analytes were described in the 
Trial Burn 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 Bum 
reported previously to NYDEC in "Risk Burn Final Report for Light Weight Aggregate Kilns 1 and 2" 
(ENSR doc. 9514-049-400, Aug. 25, 2000) was incorporated into an initial update of the multipathway 
risk assessment for the Nor!ite 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 to 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 trc3ce 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 4-1 a and 4-1 b 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 health. 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. 

4.1.1 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 Bum, metals emissions were measured during Condition B, 

the high temperature test condition. During the May 2000 Risk Bum, 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 still 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 yielded the data upon which the current 

MRA analysis is based. 

The finally selected data on emissions of metals, polychlorinated 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 chroniG, long-term risks in the risk 

assessment. In addition, in accordance with NYSDEC recommendations, short-tenn risks were 

also evaluated for those chemicals likely to have short-tenn 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 8, 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 Bum or Trial Bum were included in the final emission rate 
averages as equal to the reported detection limit. (These values 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 measurements for approximately 75 target 
compounds as well as TICs. Data for volatile organic compounds, semivolatile organic 
compounds, and polynuclear 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 8, was used for this risk assessment. Not~det-ected 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 Burn, and these latter 
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 Bum, but not repeated in May 2000 or July 2001. 
Results for Condition 8, 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 (NH3) and Free Chlorine (Clg). Data on these emissions were collected during 
both test conditions during the original 1999 Trial Bum 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 i:onservatively 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 all of these compounds 
are present at concentrations equal to the detection limits. The U.S. EPA's 1998 
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 Norlite data were equal to or greater than 
the values that would have been used with strict application of the EPA-recommended 
approach. In particular 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 detected 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 detected are at least 5 to 1Ox 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 also 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 considereid, 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, 
chloromethane, 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 chloroform, 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 levE~I less than or equal to carbon 
tetrachloride would have been more accurate, but significantly lower). 

• Tentatively identified compounds (TICs) were also identmed for inclusion in the uncertainty 
assessment but were not included in the quantitatiive risk 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 (TOCfTOE) 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, 
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1998a, 1999), rather than attempting to include this data into the quantitative assessment. 
(See Section 7.4.4.3). 

• For dioxins and furans, separate ermssIon rates were determined for each of the 
potentially carcinogenic congeners in both the Trial Bum test and the Risk Bum 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, 1989a). The product of these factors represents the toxic 
equivalence of the mass for each of each of the listed dioxins and furans absorbed .12¥ 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, 1998, that is, to use the WHO, 1998 TEF values. AH 
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. 

4.1.2 Results of Emissions Analyses 

The results of these emission measurements and subsequent pmdiction 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 calculate 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 metals 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 rates 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-Sa and 4-5b), where the ua" and "b" in the table names refer to "Condition A" 

Norlite--9514-046-50012002 MRA Update Final 4-6 April. 2002 

Report\HHRA+SLERA .doc 



and "Condition Bn, respectively. All of these organic compounds were measured during 
both test conditions of the original Trial Bum. 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 voes (Table 4-9) and all of the SVOCs, including the PAHs and 
dioxins/furans (Table 4-10) as input data for the risk ranking process. The original 
measured emission rates for the metals (Table 4-2) weffe 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, regardless of their ranks. Thi~ 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 Bum to determine Total Organic Carbon (TOG) which is now more commonly 
called Total Organic Emissions (TOE) according to the latest U.S. EPA guidance (U.S. 
EPA, 1998). The TOCfrOE measurement results appear in Table 4-6 (from Table 4-28 of 
the original 1999 Trial Bum Report cited above). The TOCfrOE results are further 
discussed in Section 7.4.4, which describes "uncertainty" factors related to risk 
characterization. 

• Particulate Matter and Acid Gases. Trial bum results for particulate matter, HCI, Cl2, HBr, 
HF, and NH3 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 Adjusting for Process "Upset Conditions". 

In the U.S. EPA 1998 guidance it is recommended that the combustion process be reviewed to 
determine how to represent and include the effect of "process upset" conditions when calculating 
emission rates, exposures and risks. Nortite has reviewed its operational data from its GEM system 
records and its record of Operational Waste Feed Cut-Off (OPCO) ,events to 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, 

Norlrte-9514-046-500\2002 MRA Update Final 4-7 April. 2002 

Report\HHRA+SLERA .doc 



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. If its is 
conservatively assumed that all emissions {metals and organics) were released at 10 times their 
normal rates during all such events (compared with the small increases observed in the one Trial Bum 
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 bum (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, 1993a, 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 to bioaccumulate. 
U.S. EPA (1998b) suggests using the logarithm of the octanol-water partition coefficient, or log Kow. as 
a surrogate factor for bioaccumulation potential. Higher values of log Kow result in greater partitioning 
onto soils, and greater persistence in the environment. Risk rankin9 for the inhalation pathway, which 
involves no bioaccumulation process, is conducted separately usinf~ 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 to pose 
potentially carcinogenic or noncarcinogenic health effects. Toxicity values for potentially carcinogenic 
effects are called cancer slope factors (in units of (mg/kg-dayr1

) and toxicity values for 
noncarcinogenic effects are called reference doses (RfD) (in units of mg/kg-day) or reference 
wncentrations (RfC) (in units of mg/m3

). 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/lnhalation RfD) x emission rate 

3) Oral cancer slope factor x emission rate 

4) Oral cancer slope factor x log Kew x emission rate 

5) (1/Oral RfD) x emission rate 

6) (1/Oral RfD) x log Kow 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, 1995b) 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 m3/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 target chemicals analyzed in the trial bum 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 (1989b). 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 to 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 reilatively 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 M RAs. 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 facilities. 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 to consist of both elemental mercury (Hg0 
) and 

oxidized mercury (Hg++, evaluated in the risk assessment process as mercuric chloride (HgCI)) 

• Particulate mercury emissions are assumed to consist of oxidized mercury (i.e., HgCI) 

• Total mercury exiting the stack is assumed to consist of Hg0 and Hg Cl. No emission of methyl 

mercury {MeHg) is assumed. 

The U.S. El-'A 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 HgCI vapor, 7 .2% is assumed to be deposited locally 

as particle-bound HgCI, and 0.2% is deposited locally as vapor phase Hg0 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 
HgCI, in either vapor or particle bound form. For Hg0 vapor, only 1 % is assumed to deposit on soil or 

water in the vapor phase. In addition: 

• Exposure to Hg0 is assumed to occur only via inhalation of vapor phase Hg 0
. 

• 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 HgCI. 

4.3.1 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 results 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 HgCI form. A small fraction of deposited mercury is then 
converted to be MeHg. 98% of the total mercury concentration predicted in soil is assumed to be in 
the HgCI form. 2% of the total mercury in soil is assumed to be MeHg. 

4.3.3 Methylation of Mercury in a Surface Water Envimnment 

Watershed erosion and direct deposition are important sources of Hg to a water body. Some Hg 
entering a water body is methylated 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 HgCI} 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 knowledge concerning 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 El - (unweighted)* 

i•• , .• ,.• ,, ....... ,I•n•••••••••:::::•::•••••••:: Run No. CB-R1 CB-R2 CB-R3 A 

i:m•:• 111:1••,·············•:n.n••:::···· Date 24--Jul-01 25-Jul-01 25-Jul-01 
1•. : • Start Tome 12:33 08:02 11:48 

•• ii./.... ·········••••••·•••••••• 
Stop Tome 15:41 11:09 14:55 

Units •::•:·:::::::::::::::::: ::::=:::;:::::::;::;;;;: ::. '.\ ;; ;~: =.;: ::::;: (: \\\; (\:. (~( (::\ii!\::i \~~ Hli~•:T:Sk••_·····::·:,.:;:;:::·::::.:::;:·::::::::::::: ...... ·::· 

Sample Volume dscf 127.336 130.421 131.348 129.70 
Sample Volume m3 3.61 3.69 3.72 3.67 
Moisture Content %v/v 16.5 15.9 15.6 16.01 
0 2 Cone. o/ov/v (dry) 15.30 15.00 14.40 14.90 

CO2 Cone. % v/v (dry) 4.30 4.60 4.50 4.47 

lsokinetics % 99 100 99 99.39 
Stack P.,:;:;, .:-.'.:. I ~Sc!i .. I 34,493 35,272 35,685 35,1t>u 

I 
PCDD/PCDF 

I 
. 

I 
pg/ ng/m3 pg/ ng/m3 pg/ ng/m3 Average Average 

Parameters TEF (a) sample sample sample, na/m3 g/sec 

2,3,7,8-TCDD 1.00 46.9 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 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 5.5 1.5E-03 6.7 1.8E-03 2.1E-03 3.SE-11 
1,2,3,6,7,8-HxCDD 1.00 11.3 3.1E-03 5.2 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.SE-03 4.9 1.3E-03 5.9 1.6E-03 1.6E-03 2.6E-11-
1,2,3,4,6,7,8-HpCDD 1.00 25.9 7.2E-03 14.4 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.SE-10 

2,3,7,8-TCDF 1.00 1,200 3.3E-01 395 1.1 E-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-09 
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 41.8 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 32.7 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 11.2 3.0E-03 21.8 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 14.1 3.9E-03 3 7.4E-04 5.64 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.SE-03 6.9E-03 1.1E-10 

TOTALTCDD 0.00 939 O.OE+OO 366 O.OE+OO 506 O.OE+OO O.OE+OO O.OE+OO 
TOTALPeCDD 0.00 381 0.0E+OO 127 O.OE+OO 196 O.OE+OO O.OE+OO O.OE+OO 
TOTALHxCDD 0.00 181 0.0E+OO 72.6 O.OE+OO 92.6 O.OE+OO O.OE+OO O.OE+OO 
TOTALHpCDD 0.00 70.6 O.OE+OO 40.1 O.OE+OO 56.2 O.OE+OO O.OE+OO O.OE+OO 
TOTALTCDF 0.00 47,200 O.OE+OO 18,300 O.OE+OO 25,400 O.OE+OO O.OE+OO O.OE+OO 
TOTALPeCDF 0.00 11,600 0.0E+OO 2,940 O.OE+OO 5,000 O.OE+OO O.OE+OO O.OE+OO 
TOTALHxCDF 0.00 1,870 O.OE+OO 338 O.OE+OO 668 O.OE+OO O.OE+OO O.OE+OO 

TOTALHpCDF 0.00 168 O.OE+OO 36.6 O.OE+OO 71.3 O.OE+OO 0.0E+OO O.OE+OO 

TOTAL (nglm3) = 1.031 H······· .. .::·· 0.271 Lt/}):r :i' 0.445 5.8E-01 

TOTAL (ng/m3 @ 7 % Oi) = 2.533 
1••·•·••·•· .••••:. 

0.631 
I •••••••• ··•···· 

0.943 1.4E+OO 

TOTAL (g/s) = 1.7E-OS IT ...... 4.SE-09 1• .• ••···••:••···:••·· 7.SE-09 9.66E-09 

(a) No TEF factor applied 
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Table 4-1b 
PCDD / PCDF Emission Results - TEQ Basis - Condition B - i[TEQ = TEF weighted)* 

) 

'-" 

Run No. CB-R1 CB-R2 CB-R3 
Date 24--Jul-01 25-Jul-01 25--Jul-01 

Start Time 12:33 08:02 11:48 
Stop Time 15:41 11:09 14:55 

Units 
Sample Volume dscf 130.421 131.348 129.70 
Sample Volume m3 3.61 3.69 3.72 3.67 
Moisture Content %v/v 16.5 15.9 15.6 16.01 
0 2 Cone. % v/v (dry) 15.30 15.00 14.90 

CO2 Cone. %v/v (dry) 4.60 4.47 

Isokinetics 99.39 
Stack Ftowrate 35,150 

PCDD/PCDF 
Parameters 

2,3,7,8-TCDD 1.00 4.6E-03 24.7 6.6E-03 8.1E-03 1.3E-10 
1,2,3,7,8-PeCDD 1.00 9.17 2.5E-03 16.1 4.3E-03 5.6E-03 9.2E-11 
1,2,3,4,7,8-HxCDD 0.10 5.5 1.SE-04 6.7 1.BE-04 2. lE--04 3.5E-12 
1,2;3,6,7,8-HxCDD 0.10 11.3 3.1E-04 5.2 1.4E--04 6.2 1.7E-04 2.1E--04 3.4E-12 
1,2;3, 7 ,8,9-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.€, 5.3E-05 5.SE-05 9.0E-13 
OCDD 0.0001 38.3 1.1 E-06 27.8 7.5E-07 35.4 9.5E-07 9.2E-07 1.5E-14 

2,3,7,8-TCDF 0.10 1,200 3.3E-02 395 1.1 E-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.BE-03 6.4E-11 
2,3,4,7 ,8-PeCDF 0.50 1,040 1.4E-01 237 3.2E-02 422 5.7E-02 7.SE-02 1.3E-09 
1,2,3,4,7,8-HxCDF 0.10 218 6.0E-03 41.8 UE-03 85.8 2.3E-03 3.2E-03 5.2E-11 
l ,2,3,6,7,8-HxCDF 0.10 189 5.2E-03 35.1 9.SE-04 66.3 1.BE-03 2.7E-03 4.4E-11 
2,3,4,6,7,8-HxCDF 0.10 178 4.9E-03 32.7 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 5.9E-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 45.6 1.2E-04 1.6E-04 2.7E-12 
1,2,3,4,7 ,8,9-HpCDF 0.01 14.1 3.9E-05 3 7.4E-06 5.64 1.5E-05 2.1E-05 3.4E-13 
OCDF 0.0001 37.3 1.0E-06 12.8 3.5E-07 25.3 6.BE-07 6.9E-07 1.1E-14 

TOTALTCDD 0.00 939 0.0E+OO 366 0.0E+OO 506 0.0E+OO O.0E+OO O.OE+OO 
TOTALPeCDD 0.00 381 0.0E+OO 127 0.0E+OO 196 0.0E+OO O.0E+OO O.OE+OO 
TOTALHxCDD 0.00 181 0.0E+O0 72.6 0.OE+OO 92.6 0.0E+OO O.0E+OO O.0E+OO 
TOTALHpCDD 0.00 70.6 0.0E+OO 40.1 0.0E+OO 56.2 0.0E+OO O.0E+OO O.0E+OO 
TOTALTCDF 0.00 47,200 0.0E+OO 18,300 0.0E+OO 25,400 0.0E+OO O.0E+OO O.0E+OO 
TOTALPeCDF 0.00 11,600 0.0E+OO 2,940 0.0E+OO 5,000 0.0E+OO O.0E+OO O.OE+O0 
TOTALHxCDF 0.00 1,870 0.0E+OO 338 668 0.0E+OO 0.0E+OO O.0E+OO 

TOTALH F 0.00 168 0.0E+OO O.0E+OO 

TOTAL (ng/m3) = 0.093 1.3 

TOTAL (ng/1113 @ 7 % Oi) = 0.198 2.9E-01 

TOTAL (g/s) 1.6E-09 2.07E-09 

(a) WHO TEF factor applied 
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Table4-2 
Method 0060 Sampling Parameters and 

Emission Results for Target Metals - Condition B 

Run No. 
Date 
Start Time 
Stop Time 

Samelini: Parameters -
Barometric Pressure 
Volume Metered 
Sample Volume 
Moisture 
0 2 at Stack 
Avg. Stack Temp. 
Stack Flowrate 
lsokinetics 

Ar:znic: {Asl -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

Units 

in.Hg 
def 

dscf 
%Viv 
%diy 

•F 
dscfm 

% 

LVM 
µg 

µg/m3 
lb/hr 
g/sec 
lb/hr 
% 

CB-R1 
24-Jul-()1 

13:03 
15:11 

29.60 
97.598 
91.523 

17.4 
15.30 
138 

33,199 
98 

0.75 
0.71 

3.60E-OS 
4.53E-06 

0.685 
99.995% 

CB-R2 
2$-Jul-01 

08:32 
10:39 

29.70 
96.079 
92.380 

17.0 
15.00 
137 

33,716 
98 

1.15 
1.03 

5.SSE-05 
7.00E-06 

0.349 
99.984% 

C8-R3 
25--JuH)I 

12:18 
14:25 

29.70 
99.421 
94.488 

16.6 
14.40 
136 

34,483 
98 

1.15 
0.91 

5.SSE-05 
6.99E--06 

0.578 
99.990% 

AVGS 

29.67 
97.699 
92.797 

17.0 
14.90 
137 

33,800 
98 

1.02 
0.88 

4.90E-05 
6.17E-06 

0.537 
99.990% 

Bmllium~ 
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Remov~ Efficiency 

LVM 
µg 

µg/m3 
lb/hr 
g/sec 
lb/hr 

% 

< 
< 
< 
< 

> 

0.10 
0.09 

4.BOE-06 
6.0SE-07 

0.049 
99.990% 

< 
< 
< 
< 

> 

0.10 
0.09 

4.83E--06 
6.0BE-07 

0.049 
99.990% 

< 
< 
< 
< 

> 

0.10 
0.08 

4.83E-06 
6.0BE-07 

0.050 
99.990% 

< 
< 
< 
< 

> 

0.10 
0.09 

4.82E--06 
6.07E-()7 

0.049 
99.990% 

Total Chromium {Cr} -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

LVM 
µg 

µg/m3 
lb/hr 
g/sec 
lb/hr 
% 

1.50 
1.42 

7.20E-05 
9.07E-06 

4.24 
99.998% 

0.70 
0.62 

3.38E-05 
4.26E--06 

4.25 
99.999°/4 

1.30 
1.03 

6.28E-05 
7.91E-06 

4.11 
99.998% 

1.17 
1.03 

5.62E-OS 
7.0SE-06 

4.20 
99.999% 

Cadmium {Cd) -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

SVM 
µg 

µg/m3 
lb/hr 
g/see 
lb/hr 

% 

0.39 
0.37 

1.87E-05 
2.36E-06 

0.184 
99.990% 

0.52 
0.46 

2.51E-05 
3.16E--06 

0.168 
99.985% 

0.29 
0.23 

1.40E-05 
1.76E--06 

0.192 
99.993% 

0.40 
0.35 

1.93E-05 
2.43E-06 

0.181 
99.989% 

Lead (Pb)-
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

~ 

SVM 
µg 

µg/m3 
lb/hr 
g/sec 
lb/hr 

% 

µg/m3 
µg/m3 

0.74 
0.70 

3.55E-05 
4.47E-06 

3.35 
99.999°/o 

2.23 
1.07 

0.56 
0.50 

2.70E-05 
3.41E-06 

2.89 
99.999% 

1.74 
0.96 

0.74 
0.59 

3.57E-05 
4.50E-06 

3.30 
99.999% 

2.02 
0.82 

... 

' 

0.68 
0.60 

3.28E-05 
4.13E-06 

3.18 
99.999% 

2.00 
0.95 

P91~3 



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

Emission Results for Target Metals 

Run No. CB-R1 CB-R2 CB-R3 
Date 2'hlul-01 25-Jul-01 25-Jul-01 

Start Time Units 13:03 08:32 12:18 
Stop Time 15:11 10:39 14:25 AVGS 

Sam2ling Parameters -
Barometric Pressure in. Hg 29.60 29.70 29.70 29.67 
Volume Metered def 97.598 96.079 99.421 97.699 
Sample Volume dscf 91.523 92.380 94.488 92.797 
Moisture %v/v 17.4 17.0 16.6 17.0 
0 2 at Stack %dry 15.30 15.00 14.40 14.90 
Avg. Stack Temp. Of 138 137 136 137 
Stack Flowrate dscfm 33,199 33,716 34,483 33,800 
lsokinetics % 98 98 98 98 

Mercurv (!!g) = VM 
Quantity Collected µg 28.2 17.5 21.4 22.4 
Stack Cone. @ 7% 0 2 µg/m3 26.7 15.6 16.9 19.8 
Stack Emission Rate lb/hr 1.35E-03 8.46E--04 1.03E-O:l 1.0SE-03 

g/sec 1.70E-04 1.07E--04 1.30E-04 1.36E--04 
Feed Quantity lb/hr 0.0050 0.0047 0.0059 0.0052 
Removal Efficiency % 72.96% 81.99% 82.52% 82.26% 

AntimonI (Sb}-
Quantity Collected µg < 0.40 < 0.40 < 0.40 < 0.40 
Stack Cone. @ 7% 0 2 µg/m3 < 0.38 < 0.36 < 0.32 < 0.35 

Stack Emission Rate lb/hr 
g/sec 

< 1.92E-05 
< 2.42E-06 

< 1.93E-OS 
< 2.43E-06 

< 1.93E-O!i 
< 2.43E-06 

< 1.93E-05 
< 2.43E-06 

Feed Quantity lb/hr 0.154 0.143 0.167 0.155 
Removal Efficiency % > 99.988% > 99.986% > 99.988% > 99.987% 

Barium (Ba} -
Quantity Collected µg 1.20 1.00 1.20 1.13 
Stack Cone. @ 7% 0 2 µgtma 1.14 0.89 0.95 0.99 

Stack Emission Rate lb/hr 5.76E-05 4.83E-05 5.79E-05 5.46E-05 
g/sec 7.25E-06 6.08E-06 7.30E-Ol5 6.88E-06 

Feed Quantity lb/hr 8.20 7.46 7.12 7.59 
Removal Efficiency % 99.9993% 99.9994% 99.9992% 99.9993% 

Silver (Ag} -
Quantity Collected µg 0.24 < 0.20 < 0.20 < 0.21 
Stack Cone. @ 7% 0 2 µgtma 0.23 < 0.18 < 0.16 < 0.19 

Stack Emission Rate lb/hr 1.15E-05 < 9.66E-06 < 9.65E-06 < 1.03E-05 
g/sec 1.45E-06 < 1.22E-06 < 1.22E-Ol3 < 1.29E-06 

Feed Quantity lb/hr 0.096 0.083 0.088 0.089 
Removal Efficiency % 99.99% > 99.99% > 99.99% > 99.99% 

Thallium IT!} -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

µg 
µg/ma 

lb/hr 
g/sec 
lb/hr 

% 

< 0.50 

< 0.47 

< 2.40E-05 
< 3.02E-06 

0.205 
> 99.988% 

< 0.50 

< 0.45 

< 2.41E-05 

< 3.04E-06 
0.157 

> 99.985% 
: : ~ .. 

< 0.50 

< 0.40 

< 2.41 E-05 
< 3.04E-05 

0.162 
> 99.985% 

< 0.50 

< 0.44 

< 2.41E-05 
< 3.04E-06 

0.175 
> 99.986% 

•• C ·c.c 
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Table 4-2 {cont'd) 
Method 0060 Sampling Parameters and 

Emission Results for Target Metals 

Run No. 
Date 
Start Time 
Stop Time 

SamJ!liru: Parnmeters -
Barometric Pressure 
Volume Metered 
Sample Volume 
Moisture 
0 2 at Stack 
Avg. Stack Temp. 
Stack Aowrate 
lsokinetics - -
Nickel (Ni) -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

CoJ!!!!r !Cul -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

Zinc(Zn) -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

Sdeninm (Se} -
Quantity Collected 
Stack Cone. @ 7% 0 2 

Stack Emission Rate 

Feed Quantity 
Removal Efficiency 

Units 

in. Hg 
def 

dscf 
%v/v 
%dry 

"F 
dscfm 

% 

µg 
µg/m3 
lb/hr 
g/sec 
lb/hr 

% 

µg 
µg/m3 
lb/hr 
g/sec 
lb/hr 

% 

µg 
µg/m3 

lb/hr 
g/sec 
lb/hr 

% 

µg 
µglm3 

lb/hr 
g/sec 
lb/hr 

%.. .. 

CB-Rt 
24.Jul-01 

13:03 
15:11 

29.60 
97.598 
91.523 

17.4 
15.30 
138 

33,199 
98 

11.07 
10.5 

5.31E-04 
6.69E-05 

5.05 
99.989% 

5.1 
4.8 

2.45E-04 
3.08E-05 

7.00 
99.997% 

32.1 
30.4 

1.54E-03 
1.94E-04 

18.4 
99.992% 

< 0.50 
< 0.47 
< 2.40E-05 
< 3.02E-06 

0.307 

.. > 99.992% 

CB-R2 
25-Jul-01 

08:32 
10:39 

29.70 
96.079 
92.380 

17.0 
15.00 
137 

33,716 
98 

4.87 
4.34 

2.35E-04 
2.96E-05 

4.72 
99.995% 

3.0 
2.7 

1.45E-04 
1.82E-05 

6.81 
99.998% 

22.1 
19.7 

1.07E-03 
1.34E-04 

10.0 
99.989% 

< 0.50 
< 0.45 
< 2.41E-05 
< 3.04E-06 

0.314 
> 99.992% ,. 

CB-R3 
25.Jul-01 

12:18 
14:25 

29.70 
99.421 
94.488 

16.6 
14.40 
136 

34,483 
98 

26.07 
20.67 

1.26E--03 
1.59E-04 

5.01 
99.975% 

4.0 
3.17 

1.93E-04 
2.43E-05 

8.18 
99.998% 

17.1 
13.6 

8.25E--04 
1.04E--04 

10.0 
99.992% 

< 0.50 
< 0.40 
< 2.41 E-05 
< 3.04E-06 

0.314 
> 99.992% 

' 

AVGS 

29.67 
97.699 
92.797 

17.0 
14.90 
137 

33,800 
98 

14.0 
11.8 

6.75E-04 
8.S0E-05 

4.93 
99.986% 

4.0 
3.56 

1.94E-04 
2.45E-05 

7.33 
99.997% 

23.8 
21.2 

1.14E·03 
1.44E·04 

12.8 
99.991% 

< 0.50 
< 0.44 
< 2.41E-05 
< 3.04E-06 

0.312 
> 99.992% 

' ·'"''' 
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Table 4-3a 
Semivolatile Organics Emission Results -

TestCondT1 10n A - Low Temperatu1·e 

! 

I 

.·• . 
CA-R1 CA··R2 IAun No. Run No. Run No. 

. ~ ·•.. i);t Date 28-ADr-99 Date 28-Ai>r•99 Date 

.. StartTme 09:00 Start Time 13:36 Start Time 

Stop Time 12:18 Stop Time 16:55 StooTme 
.",' .: . ,' ... •.:::: ::, Units .,: ,:,':' .,: ' ":· :,: '• . Units Units., ·..:.. ·> . .. ' 

Samole Volume dscf 148.271 dscf 148.196 dscf 
Samole Volume I ~ 4.20 m3 4.20 m3 
Moisture Content %v/v 16.4 %v/v 16.1 %v/v 
02 Cone. %v/vldrv) 14.23 %v/v/drv) 14.27 o/ov/v(drv) 

CO2 Cone. % vlv {drv) 5.20 %v/v{drv) 5.07 %v/v(drv\ 

Isokinetics % 99 % 100 % 
Stack Flowrate 

I 
dscfm 31.310 dscfm 31.177 

I 
r's~mIi 

,. 
Semivolatile Oroanics: : b!9 I gls~ II b!9 I g/sec I 11n 

Phenol I< 10 < 3.5E-05 
I 
< 10 < 3.SE-05 < 10 

2-chloroohenol 
I 

10 < 3.SE-05 10 < 3.SE-05 10< < < 
1.3-Dichlorobenzene 7.3 2.6E-05 9.4 3.3E-05 12 
1.4-Dichlorobenzene 4.8 1.7E-05 6.1 2.1E-05 7.4 
1.2-Dichlorobenzene 5.7 2.0E-05 7.2 2.SE-05 8.7 
2-methvlohenol (o-cresol) < 10 < 3.SE-05 < 10 < 3.5E-05 < 10 
4-methvlohenol (m/o-cresol) '< 10 < 3.5E-05 < 10 < 3.51::-05 < 10 
Hexachloroethane < 2.0 < 7.0E-06 '< 2.0 < 7.0E-06 .< 2.0 
Nitrobenzene < 2.0 < 7.0E-06 < 2.0 < 7.0E-06 < 2.0 
2 4-Dimethvlohenol < 10 < 3.SE-05 le 10 < 3.SE-05 I< 10 
2 4-Dichloroohenol .~ 10 < 3.SE-05 I< 10 < 3.SE-05 < 10 
1.2 4-Trichlorobenzene 8.0 2.BE-05 10 3.SE-05 12 
Hexachlorobutadiene i< 2.0 I< 7.0E-06 < 2.0 < 7.0E-06 < 2.0 
Hexachlorocvclooentadiene < 40 < 1.4E-04 < 40 < 1.4E-04 < 40 
2 4.6-Trichloroohenol 27 9.SE-05 24 8.4E-05 24 
2.4 5-Trichloroohenol I< 10 < 3.SE-05 < 10 < 3.SE-05 < 10 
2-Chloronaohthalene k 2.0 < 7.0E-06 < 2.0 < 7.0E-06 < 2.0 
2-Nitroaniline k 20 < 7.0E-05 I< 20 :< 7.0E-05 < 20 
Dimethvl ohthalate If< 10 < 3.5E-05 < 10 < 3.SE-05 < 10 
2.6-Dinitrotoluene < 10 ,< 3.SE-05 rk 10 < 3.SE-05 < 10 
4-Nitroohenol '< 40 < 1.4E-04 < 40 < 1.4E-04 < 40 
2. 4-Dinitrotoluene < 10 < 3.SE-05 < 10 I< 3.5E-05 < 10 
Diethvl phthalate 9.9 3.SE-05 3.6 I 1.3E-05 10 
Hexachlorobenzene < 2.0 < 7.0E-06 ,< 2.0 I< 7.0E-06 < 2.0 
Pentachloroohenol < 40 !< 1.4E-04 I 

< 40 < 1.4E-04 < 40 
Di-n-butvl ohthalate < 10 < 3.SE-05 I< 10 < 3.5E-05 I< 10 
Butvlbenzvlohthalate < 10 < 3.SE-05 < 10 < 3.SE-05 I< 10 
Bis/2-ethvlhexvllohthalate 47 1.7E-04 1i 17 I 6.0E-05 16 
Di-n-octvl ohthalate I< 10 < 3.SE-05 II< 10 I< 3.5E-05 I< 10 

CA-R3 
28-Apr-99 

19:00 

22:13 
; 

143.436 
4.06 
16.4 
14.38 
4.95 
99 

~0.480 

□/$01" 

< 3.SE-05 
< 3.SE-05 

4.2E-05 
2.6E-05 
3.1E-05 

< 3.SE-05 
< 3.SE-05 
< 7.1E-06 
< 7.1E-06 
< s:sE-os 
< 3.5E-05 

4.2E-05 
< 7.1E-06 
< 1.4E-04 

8.SE-05 
< 3.SE-05 
< 7.1E-06 
< 7.1E-05 
< 3.SE-05 
< 3.SE-05 
< 1.4E-04 
< 3.SE-05 

3.SE-05 
< 7.1E-06 
< 1.4E-04 
< 3.SE-05 
< 3.SE-05 

5.7E-05 
I< 3.SE-05 

Note: Quantities (µg) reported below the detection limit are preceded by a less than(<) sign. 

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. 
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Table4-3b 
Semivolatile Organics Emission Results -

Test Condition B - High Temperature 
Run No. CB-R1 Run No. CB-R2 ! 

Date 29-Apr-99 Date 29-Acir-99 

Start Time 09:30 Start Time 14:04 
i Stoo Time 12:39 Stop Tltlle 17:12 

"I! Units Units 
Samele Volume dscf 163.854 dscf 161.630 
Sample Volume m3 4.64 m3 4.58 
Moisture Content %v/v 17.0 I %v/v 17.5 
O2Conc. %v/v(drv) 15.20 I %v/v(drv) 15.14 
CO2 Cone. %v/v Cdrv) 4.45 %v/v(drv) 4.48 
lsokinetics % 100 % 100 
!=ifack Flnwr::it,::i dscfm ~4R4 -isr.fm 33.9, 

Semivolatile Oraanics: I ~g I g/s~ II b!Q I g/~~ 
Phenol k 10 < 3.SE-05 k 10 < 3.SE-05 ii 
2-chloroohenol k 10 < 3.SE-05 < 10 < 3.SE-05 lk 
1 3-Dichlorobenzene 14 4.9E-05 13 4.GE-05 1 

1 

1 4-0ichlorobenzene 8.4 2.9E-05 8.0 2.BE-05 I 

1.2-Dichlorobenzene 15 5.3E-05 15 5.3E-05 
2-methvlohenol to-cresol) I< 10 < 3.SE-05 14 4.9E-05 < 
4-methvlohenol (m/p-cresol) < 10 < 3.SE-05 17 6.0E-05 
Hexachloroethane ,< 2.0 i< 7.0E-06 < 2.0 < 7.0E-06 < 
Nitrobenzene I< 2.0 < 7.0E-06 < 2.0 < 7.0E-06 !< 

2 4-Dimethvlnhenol < 10 .< 3.SE-05 '< 10 < 3.SE-05 < 
2.4-Dichlorophenol Ii< 10 < 3.SE-05 8.4 2.9E-05 < 
1,2 4-T richlorobenzene 

I 26 9.1 E-05 24 8.4E-05I 

Hexachlorobutadiene k 2.0 < 7.0E-06 !<: 2.0 < 7.0E-06 k 
Hexachlorocvclooentadiene i< 40 < 1.4E-04 !< 40 < 1.4E-04 i< 
2,4 6-Trichloroohenol 32 1.1 E-04 38 1.3E-04 
2.4 5-Trichlorophenol i< 10 < 3.SE-05 I< 10 < 3.SE-05 I< 

2-Chloronaohthalene < 2.0 1< 7.0E-06 :< 2.0 < 7.0E-06 I< 
2-Nitroaniline < 20 < 7.0E-05 k 20 < 7.0E-05 I< 

Dimethvt phthalate ,< 10 I< 3.SE-05 i~ 10 < 3.SE-05 I< 

2 6-Dinitrotoluene ~ 10 I< 3.SE-05 10 < 3.5E-05 < 
4-Nitroohenol if< 40 I< 1.4E-04 40 < 1.4E-04 < 
2 4-Dinitrotoluene I< 10 i< 3.SE-05 ,:< 10 < 3.SE-05 1< 
Diethvt ohthalate I 2.6 9.1 E-06 < 10 < 3.SE-05 II 

I 

Hexachlorobenzene I 13 4.6E-05 14 4.9E-05 
Pentachloroohenol < 40 < 1.4E-04 < 40 < 1.4E-04 < 
Di-n-buM ohthalate k 10 < 3.SE-05 I< 10 < 3.SE-05 < 
BuMbenzvlohthalate '<" 10 i< 3.SE-05 < 10 < 3.SE-05 < 
Bis{2-ethvlhexvl)ohthalate 12 I 4.2E-05 14 4.9E-05 
Di-n-ocM ohthalate I< 10 < 3.SE-05 < 10 < 3.5E-05 I< 

Run No. 

Date 

Start Time 

StooTime 

Units 
dscf 
m3 

%v/v 
% v/v(drvl 

% v/vtdrv} 

% 
dscfm 

un 

25 
10 
13 
8.2 
14 
10 
14 
2.0 
2.0 
10 
10 
23 
2.0 
40 
17 
10 
2.0 
20 
10 
10 
40 
10 
5.8 
11 
40 
10 
10 
19 
10 

CB-R3 
30-Aor-99 

08:45 

11:55 

161.251 
4.57 
17.4 

15.13 
4.59 
100 

~~R.117 

a/sec 

8.7E-05 
< 3.SE-05 

4.SE-05 
2.9E-05 
4.9E-05 

< 3.SE-05 
4.9E-05 

< 7.0E-06 
< 7.0E-06 
< 3:SE-05 
< 3.SE-05 

8.0E-05 
< 7.0E-06 
:< 1.4E-04 

5.9E-05 
< 3.SE-05 
< 7.0E-06 
< 7.0E-05 
< 3.SE-05 
< 3.SE-05 
< 1.4E-04 
< 3.5E-05 

2.0E-05 
3.8E-05 

< 1.4E-04 
< 3.5E-05 
< 3.SE-05 

6.SE-05 
< 3.SE-05 

Note: Quantities (µg) reported below the detection limit are preceded by a less than(<) sign. 

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. 

J:'JNOL_S-1\PROJEC-1\NOALTl-1\NORUT-1\EM!S$1-1\00UGR0-1\M23C8.WK4 



Table 4-4a 
Volatile Organics Emission Results - Condition A 

Run No. CA-R"I Run No. CA-R2 Run No. 

Date 28-Aor-99 Date 28-Anr-99 Date i 

StartTme 09:00 
I 

Start Time 13:32 Start Time 

Stop Time 12:17 Stop Time 16:48 Stop Time 

Units Units Units 
VOST Sample Volume dsL 47.050 dsl i 45.640 dsl I 

Sta.ckAowrate i dscfm 30238 I dscfm I 29,939 dscfm 

voes by VOST: i ng I g/sec II ng I g/sec I ng 

1 , 1-Dichloroethene < 150 I< 4.SE-05 < 150 < 4.6E-OS < 150 < 

Methvlene chloride 330 1.0E-04 427 1.3E-04 261 

1,1-Dichloroethane < 150 < 4.SE-05 k 150 < 4.6E-OS < 150 < 

(trans)1.2-Dichloroethene I< ,so I 4.SE-05 150 I 4.6E-05 150'< < '< < < 

2-butanone ~~7 1.n!=..l'l.tt 4-'31 I 1.3E-04 < 225 < 

Chloroform 
I 

131 4.0E-05 
II 

154 4.8E-OS 136'< < < ,< 

1.2-Dichloroethane 151 4.6E-OS 152 4.7E-OS < 150 11< 

Trichloroethene < 139 < 42E-OS ,< 150 < 4.SE-05 < 150 < 

1.1.1-Trichloroethane Ii< 150 < 4.SE-05 '< 150 < 4.6E-OS ,< 150 < 

Benzene 
I 

655 2.0E-04 775 2.4E-04 495 

carbon tetrachloride '< 124 < 3.8E-OS 148 4.6E-05 < 144 < 

Methylene bromide :< 150 < 4.SE-05 < 150 < 4.6E-05 < 150 < 

1.2-Dichlorooro=ne 150 I< 4.SE-05 150 4.6E-05 150 
I 

< < < < < 

4-methvl 2-oentanone I< 300 < 9.1E-05 < 300 < 9.3E-05 < 300 < 

cis-1,3-Dichloroorooene !< 150 I< 4.SE-05 < 150 < 4.SE-05 < 150 < 

Bromodichloromethane 150 4.SE-05 
I 

150 \ < 4.6E-OS ' 150< < '< '< < 

rtrans)1,3-Dichloroorooene < 150 < 4.SE-05 
: 
< 150 4.6E-05 

I 
,< < 150 < 

1,1.2-Trichloroethane < 150 < 4.SE-05 < 150 < 4.6E-05 < 150 < 

Toluene 374 1."IE-04 236 i 7.3E-OS 2Z7 

Tetrachloroethene < 150 < 4.SE-05 '< 150 < 4.6E-05 < 137 '< 

1.1 1 .2-Tetrachloroelhane < 150 < 4.5E-05 i< 150 ,< 4.6E-05 < 150 I< 

Chlorobenzene 348 1.1E-04 385 12E-04 347 

Ethvtbenzene ,'< 150 < 4.SE-05 < 150 < 4.6E-05 < 150 '< 

m & o-xvtenes < 139 < 42E-05 < 132 < 4.1E-05 < 111 < 

~ene 142 4.3E-OS < 135 < 4..2E-05 < 119 < 

1,1,2,2-Tetrachloroelhane < 150 I< 4.SE-05 < 150 < 4.6E-OS < ,so < 

o-xvlene < 150 < 4.SE-05 < 150 < 4.6E-05 < 150 < 

Rromoform < 150 < 4.5E-05 < 150 < 4.6E-O!:i < 150 < 

VOCsbyM0040: I ppbvlv I gtsec II ppbv/v I g/sec I ppbv/v 

Dichlorodifluoromethane < 500 < 3.59E-02 i< 500 < 3.55E-02 < 500 < 

Chloromethane < 1,200 < 3.SOE-02 II< 1,200 < 3.56E-02 ,< 1,200 < 

Vinyl chloride 960 I 3.56E-02 '< 960 3.53E-02 960< < < :< < 

1,3-Butadiene < 1,100 < 3.53E-02 < 1,100 < 3.SOE-02 < 1,100 < 

Bromomelhane < 630 < 3.55E-02 < 630 < 3.52E-02 I< 630 < 

Trichlorofluoromethane < 440 < 3.59E-02 < 440 < 3.55E-02 < 440 < 

Note: Quantities (ng) reported below the detection limit are preceded by a less than (<) sign. 

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. 

J:\lNOl._.$-1\PROJEC-1\NORI..TI-1\NORUT-1\EMJSSl-1\DOUGRO- IWOCS:MISS. WK4 

CA-R3 

28-Aor-99 

19:00 

22:10 

46.234 

29910 

g/sec 

4.SE-OS 

8.0E-OS 

4.SE-05 

4.SE-05 

6.9E-OS 

42E-OS 

4.SE-OS 

4.SE-OS 

4.SE-05 

1.SE-04 

4.4E-OS 

4.SE-05 

4.SE-05 

92E-05 

4.SE-05 

4.SE-05 

4.6E-05 

4.6E-OS 

6.9E-OS 

42E-OS 

4.6E-OS 

1.1E-04 

4.6E-OS 

3.4E-05 

3.6E-05 

4.SE-05 

4.6E-OS 

4.SE-OS 

g/sec 

3.55E-02 

3.56E-02 

3.52E-02 

3.49E-02 

3.51E-02 

3.55E-02 



Table4--4b 
Volatile Organics Emission Results - Condition B 

I 
Run No. CB-A1 Aun No. CB-A2 Run No. 

Date 29-ADr-99 Date 29-Anr-99 Date 

Start Time 09:30 Start Time, 14:05 Start Time 

StooTime 12:44 StooTme 17:16 Stoo Time 

Units Units Units 
VOST Sample Volume dsL I 45.422 11 dsL 44.624 dsl I 

Stack Flowrate dscfm I 35050 i dscfm 34169 rl<,,-1,.n 

voes by VOST: I ng I g/sec 
11 

ng I g/sec I ng 

1, 1-Dichloroethene I< 150 < 5.SE--05 < 150 < 5.4E-05 < 150 <
I 

Methvlene chloride I 479 1.7E-04 579 2.1E-04 588 

1, 1-Dichloroethane < 150 < 5.SE-05 < 150 < 5.4E-05 < 150 < 
ftransl1.2-Dichloroethene < 150 < 5.SE--05 Ii< 150 < 5.4E-05 '< 150 < 
2-bu12!"l,:one < 252 i< 9.2E--05 '< 288 I< 1.0E-04 < 282 < 

Chloroform 198 7.2E--05 247 8.9E-05 922 

1.2-Dichloroethane < 150 I< 5.SE--05 < 150 < 5.4E-05 < 150 < 

Trichloroethene < 124 < 4.SE-05 i< 130 < 4.7E--05 < 150 < 

1.1. 1-Trichloroethane I< 150 5.SE-05 
11 

150 5.4E-05 
I 

150< ,< < < < 

Benzene I 685 I 2.5E-04 725 2.SE-04 535 

Carbon tetrachloride I< 124 1< 4.SE--05 < 121 < 4.4E-05 163 

Methvlene bromide 150 
I 

5.SE--051< 1< < 150 1< 5.4E-05 < 150 < 

1.2-Dichloroprooane i' < 150 I< 5.SE-05 < 150 < 5.4E-05 I< 150 '< 
4-methvl 2-oentanone 1< 300 !< 1.1E-04 < 300 < UE-04 ,< 300 '< 

cis· 1,3-Dichloroorooene 1< 150 < 5.SE-05 < 141 i< 5.1E-05 I< 150 < 

Bromodichloromethane < 150 < 5.SE-05 < 150 < 5.4E-OS 206 

(transl1,3-Oichloroorooene < 150 < 5.SE-05 < 150 < 5.4E-05 < 150 < 

1, 1 .2•T richloroethane 150 5.5E-OS 
I 

150 5.4E-OS i< 150 I<< < < < 

Toluene 193 7.0E-05 I 218 7.9E-OS 182 

Tetrachloroethene 175 6.4E-OS 
I 

191 6.9E-05 148Ii 

' 1 1 , 1,2-T etrachloroethane < 150 < 5.SE-05 < 150 I< 5.4E-05 < 150 < 

Chlorobenzene I 368 1.3E-04 415 I 1.5E-04 340 

Ethvtbf>nzene < 150 < 5.SE-05 < 150 I< 5.4E-05 < 150 < 

m & p-,cylenes < 150 < 5.SE-05 '< 150 !< S.4E-05 < 137 < 

Stvrene < 112 < 4.1E-05 < 120 '< 4.3E-05 < 126 < 

1, 1,2,2-Tetrachloroethane < 150 < 5.SE--05 < 150 i< 5.4E-05 < 150 I< 

o-xvlene < 150 < 5.SE-05 < 150 < 5.4E-05 < 150 < 

Bromotorm < 150 < 5.SE-05 < 150 < 5.4E-05 20F; 

voes by M0040: I ppbv/v I g/sec II ppbv/v i g/sec I ppbv/v 

Dichlorodifluoromethane < 500 i< 4.16E-02 < 500 < 4.0SE-02 < 500 < 

Chloromethane < 1,200 < 4.17E-02 < 1,200 < 4.0SE-02 < 1,200 < 

Vinyl chloride < 960 I< 4.13E-02 < 960 < 4.02E-02 < 960 < 

1 ,3-Butadiene < 1,100 i< 4.09E-02 I< 1,100 < 3.99E-02 < 1,100 < 

Bromomethane < 630 i< 4.12E-02 < 630 < 4.01E-02 < 630 < 
T richlorofluoromethane < 440 I< 4.16E-02 < 440 < 4.0SE-02 < 440 ,< 

CB-R3 

30-Anr-99 

08:45 

11:55 

46.442 

34.078 

g/sec 

5.2E-05 

2.0E-04 

5.2E-05 

5.2E--05 

9.8E-05 

3.2E-04 

5.2E--05 

5.2E--05 

5.2E-05 

1.9E-04 

5.SE-05 

5.2E-OS 

5.2E-05 

1.0E-04 

5.2E-05 

7.1E-OS 

5.2E-05 

5.2E-05 

6.3E-OS 

5.1E-05 

5.2E-05 

1.2E-04 

5.2E-OS 

4.7E-OS 

4.4E-OS 

5.2E-05 

5.2E-05 

7.1E-M 

g/sec 

4.04E-02 

4.0SE-02 

4.01E-02 

3.98E-02 

4.00E-02 

4.04E-02 

Note: Quantities (ng) reported below the detection limit are preceded by a l•ess than(<) sign. 

Emission rates (g/sec} tor compounds reported below the detection limit are calculated 

at the detection limit and are also preceded by a less than(<} sign. 

J:IINO!.__S--t\PROJEC-t\NOAlTl-1\NORUT-1\EMlSSl-1\00UGRO-t\VOCEMISS. WK4 



Table 4-Sa 
Semivolatile PAHs Emission Results -
Test Condition A- low Temperature 

Sample Volume 
I Sample Volume 

Moisture Content 
i 02Conc. 

CO2 Cone. . 
IsoKinetics 
Stack Flowrate 

Noncarcinogenic PAHs: 

Naohthalene 
2-Methvlnaohthalene 
Acenaohthvlene 
Acenaohthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 

· Pvrene 
Benzo( e )ovrene 
Pervlene 
Benzo(g,h,i)perylene 

Carcinogenic PAHs: 

Run No. CA-R1 Run No. CA-R2 
Date 28-Anr-99 Date 28-Anr-99 

Start Time 09:00 Start Time 13:36 
., 

$too Time 12:18 StooTime 16:55 

Units Units 
dscf 148271 dscf 148.196 
m3 4.20 m3 4.20 

%v/v 16.4 %v/v 16.1 
% v/v (drvl 1423 % v/v ldrvl 14.27 
% v/v (drvl 52 % v/v(drvl 5.07 

% 99 % 100 
dscfm 31,310 dscfm 31,177 

I ng I g/~ II ng ! g/sec 

5900 2.1E-05 7.000 2.SE-05 
270 9.SE-07 360 1.3E-06 
40 1.4E-07 70 2.SE-07 

< 26 < 9.2E·08 < 26 < 9.1E-08 
< 180 < 6.3E-07 < 180 < 6.3E-07 
< 350 < 1.2E-06 < 350 < 1.2E-06 
K 60 < 2.1E-07 < 60 < 2.1E-07 
K 120 < 4.2E-07 < 120 < 4.2E-07 
< 84 < 3.0E-07 < 84 < 2.9E-07 

25 I 8.8E-08 < 25 < 8.8E-08 
8.7 3.1E-08 < 5.0 < 1.8E-08 
32 1.1E-07 6.3 2.2E-08 

Run No. 

Date 

Start Tune 

StooTeme 

Units 
I dscf 
I m3 

%v/v 
o/ov/v (drvl 

o/ov/v (drv\ 

%-
dscfm 

I ng 

4?00 
250 
62 

I< 26 
< 180 
< 350 
< 60 
< 120 
< 84 
< 25 
< 5.0 

7.3 

BaP eq [ 

I 
ng/m3 

I! I n~ng BaPeq ng BaPeq ng(a) , 

CA-R3 
28-Aor-99 

19:00 

22:13 

143.436 
4.06 
16.4 

14.38 
4.95 
99 

30,480 

g/sec 

1;5E-05 
8.9E-07 
22E-07 

< 9.2E-08 
< 6.4E-07 
< 12E-06 
< 2.1E-07 
< 4.2E-07 
< 3.0E-07 
< 8.9E-08 
< 1.SE-08 

2.6E-08 

ng/m3 

BaPeq 

Benzo(a)anthracene 0.1 8.2 0.195 < 5.0 < 0.119 I< 5.0 '< 0.123 
Chrvsene 0.001 < 35 < 0.008 < 35 < 0.008 I< 

Benzotb )fluoranthene 0.1 < 49 < 1.167 < 49 < 1.168 < 
Benzo(k)fluoranthene 0.01 9.8 0.023 < 5.0 < 0.012 < 
Benzo(a)ovrene 1.0 12 2.858 < 5.0 < 1.191 < 
lndenof1 2 3-c.d)ovrene 0.1 11 0.262 < 5.0 < 0.119 < 
Dibenz(a.h)anthracene 1.0 !< 5.0 < 1.191 < 5.0 < 1.191 < 

TOTAL BaP eq (ng/m3) = 1,< I 5.7 ,: 3.8 
TOTAL BaP eq (g/s) = 8.4E-08 5.6E-08 
. ,, -.~· ..... ·. ~ '. '--:::: ': .. ··, .. ... ::,·· 

35 < 0.009 
49 < 1.206 
5.0 < 0.012 
5.0 < 1.231 
5.0 < 0.123 
5.0 < 1.231 

3.9 
5.7E-08 

(a) U.S.EPA (1993) Benzo(a)pyrene Relative Potency Factor 

Note: Quantities (ng) reported below the detection limit are preceded by a less than (<i ~ign. 

Emission rates (g.lsec) 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 Results •· 
Test Condition B- High Temperature 

1·. 

I 

i 

Run No. CB-R1 Run No. CB-R2 
Date 29-Aor-99 Date 29-Aor-99 

Start nme 09:30 Start Time 14:04 
-- ::..., StooTme 12:39 StooTme 17:12 
- : Units _------ ··::.. - - -- Units 

' - --
' - -- --, ' 

Sample Volume dscf 163.854 dscf 16"1.630 
Samole Volume ! m3 4.64 i m3 4.58 
Moisture Content I, %v/v 17.0 %v/v 17.5 
O2Conc. %v/v (drv) 15.2 %v/v(drv) 15.14 
CO2 Cone. % v/v(drv) 4.45 % v/v Cdrv) 4.48 
lsokinetics % 100 % 100 
Stack Flowrate dscfm 34,464 dscfm 33,956 

Noncarcinogenic PAHs: l ng I g/sec II ng I g/sec 

Naohthalene 5.800 I 2.0E-05 7.000 2.SE-05 
2-Methvlnaohthalene 120 4.2E-07 120 4.2E-07 
Acenaohthvlene 210 7.4E-07 370 1..3E-06 
AcenaDhthene I< 26 < 9.1E-08 I< 26 < 9.1E-08 
Fluorene < 180 < 6.3E-07 I< 180 < 6.3E-07 
Phenanthrene < 350 < 1.2E-06 I< 350 < 1.2E-06 
Anthracene k 60 < 2.1E-07 < 60 < 2.1E-07 
Fluoranthene k 120 I< 4.2E-07 '< 120 < 4.2E-07 
Pvrene ,< 84 I< 2.9E-07 jl< 84 < 2..9E-07 
Benzo(elovrene < 25 i< 8.BE-08 < 25 < 8.SE-08 
Pervlene < 5.0 •< 1.BE-08 < 5.0 < 1.BE-08 
Benzo(g,h,i)perylene < 5.0 I< 1.BE-08 9.5 3.3E-08 

BaPeq ng/ ng/m3 ng/ ng/m3 
Carcinogenic PAHs: (a) I sample BaPeq sample BaPeq 

I ii 

Benzo(a )anthracene 0.1 < 5.0 < 0.108 < 5.0 < 0.109 
Chrvsene I 0.001 I< 35 < 0.008 < 35 < 0.008 
Benzo{b)fluoranthene 0.1 I< 49 ,< 1.056 < 49 < 1.071 
Benzo{k)fluoranthene 0.01 I< 5.0 < 0.011 < 5.0 < 0.011 

Benzo<a)ovrene 1.0 < 5.0 I< 1.078 < 5.0 < 1.092 
lndeno(1 2,3-c d)ovrene 0.1 < 5.0 I< 0.108 I< 5.0 1< 0.109 

Dibenzta.h)anthracene 1.0 Ii< 5.0 
I 

1.078 5.0 ' 1.092I< ,< :< 
TOTAL BaP eq (ng/m3) = I 

: :.·:· 3.4 I'::·_·':".,: J 3.5:..-
·,-, .. 

TOTAL BaP eq (g/s) = 
'·c· 

5.6E-08 --, ' > . 5.6E-08•',_ _. - - __ ;: -

(a) U.S.EPA {1993) Benzo(a)pyrene Relative Potency Factor 

i 

; 

i 

.. 

l 

'< 

< 
< 
< 
I< 
I< 

< 
< 

I< 

< 
I< 

I< 

< 

Run No. CB-R3 
Date 30-Aor-99 

Start Time 08:45 
StooTime 11:55 

Units ' - '.> -· ._.-
- < 

dsct 161.251 
m3 4.57 

%v/v 17.4 
%Viv (drv) 15.13 
%v/v (drvl 4.59 

% 100 
~cfm 33,847 

ng g/sec 

5.400 1.9E-05 
150 5.2E-07 
180 6.3E-07 
26 < 9.1E-08 
180 < 6.3E-07 
350 < 1.2E-06 
60 < 2.1E-07 
120 < 4.2E-07 
84 < 2.9E-07 
25 ,< 8.7E-08 
5.0 < 1.7E-08 
40 1.4E-07 

ng/ nglm3 
sample BaPeq 

5.0 < 0.109 
35 < 0.008 
49 < 1.073 
5.0 i< 0.011 
6.4 1.402 
7.1 0.155 
5.0 < 1.095 

3.9 
- ' 

----
6.2E-08 

Note: Quantities (ng) reported below the detection limit are preceded by a less than(<) sign, 

Emission rates (g/sec} for compounds reported below the detection limit are calculated 

at the delection limit and are also preceded by a less than(<) sign. 



3.00 

Table 4-6 
Total Organic Carbon Results 

Condition A - Low Temperature 

,_').· Run No. 1 
··•· .}J Date 28-Apr-99 28-Apr-99 28-Apr-99 

09:00 13:36 19:00 
. ••··•••··~TimE

\. / ·\Stop TimE 12:18 16:55 22:13. •·· 
... ··•·Units 

Sample Volume, M0010 Train dscf 148.916 149.470 151.510 
ms 4.22 423 4.29 

Sample Volume, M0040 Train dsl 33.204 36.444 35.216 
(Bags A and B) ms 0.033 0.036 0.035 

Stack Flowrate dscfm 29,792 30,064 30,148 

Volatile Organic Carbon --
(from M0040 Train) 

Total Volatile Organics 
(FGC Fraction - Bag Analysis) NDmg/m3 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 MOOIO Train) 

mg 0.40Total Chromatographable Orgar 020 0.30 
mg/m3 0.095 0.047(TCO Fraction) 0.070 

Nonvolatile Organic Carbon --
(from MOOIO Train) 

2.. 9 3.5 
(GRAV Fraction) 

mg 8.0Total Nonvolatile Organics 
mg/m3 1.90 0.159 0.82 

0.74mg/m3 2.00 0.89 
g/sec 

TOTAL ORGANICS 
0.010 0.0130.028 

* TCO values have been f1elo blank-corrected. C:1Pro1ect Recorcts\Norlite 9514-046 MRA\[tocca.wk4]TOC 



Table 4-7 Particulate and Acid Gas Emission Rates, g/s (a) 

Compound Condition A Condition B Maximum 

Particulate Matter 1.13E-01 1.S0E-01 1.BOE-01 
HCI 1.16E+O0 8.71 E-01 1.16E+OO 
Cl2 6.68E-03 4.41E-03 6.68E-03 
HBr 2.58E-02 2.00E-02 2.58E-o2 
HF 5.17E-03 7.56E-04 5.17E--03 
NH3 1.34E-01 5.13E-01 5.13E--01 

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

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



Table 4-Sa. Chemicals Measured During the Norlite Trial Burn 

MetalsDioxins/Furans 

2,3,7,8-TCDD 
TOTAL TCDD 
1,2,3,7,8-PeCDD 
TOTALPeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
TOTALHxCDD 
1,2,3,4,6,7,8-HpCDD 
TOTALHpCDO 
OCDD 
2,3,7,8-TCDF 
TOTAL TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
TOTALPeCOF 
1,2,3.4,7,8-HxCDF 
1,2,..;,6,i ,o-HxCDF 

2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
TOTALHxCOF 
1,2,3,4,6,7,8-HpCOF 
1,2,3,4,7,8,9-HpCOF 
TOTALHpCDF 
OCDF 

Arsenic 
Beryllium 
Cadmium 
Chromiium total 
Chromium hexavalent 
Mercury 
Antimony 
Barium 
Lead 
Silver 
Thallium 
Copper 
Nickel 
Selenium 
Zinc 

Semivolatile Oraanic Comoounds 

1,2,4·T richlorobenzene 
1,2-0ichlorobenzene 
1,3-Dichlorobenzene 
1 ,4--Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4--Dichlorophenol 
2,4--Dimethylphenot 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-chlorophenol 
2-methylphenol ( o-cresol) 
2-Nitroaniline 
4-methylphenol (m/p-cresol) 
4-Nitrophenol 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Phenol 

Volatile Oraanic Com00unds 

(trans) 1,2-Dichloroethene 
(trans)1,3-Dichloropropene 
1,1,1,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1, 1-Dichloroethene 
1,2-D~::hloroethane 
1,2-Dichloropropane 
1,3-Butacfiene 
2-butanone 
4-methyl 2-pentanone 
BenzE~ 
Bromodichlorornethane 
Bromc,torm 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Chloromethane 
cis-1,3-0ichloropropene 
Dichlorodifluoromethane 
Ethylbenzene 
m & p-xylenes 
Methylene bromide 
Methylene chloride 
o-xyli:!ne 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 
Vinvl chloride 



Table 4-Bb. Chemicals Measured During the Norlite Triail Bum (cont.) 

Polynuclear Aromatic Hvdrocarbons 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(e)pyrene 
Benzo(g,h,i)perytene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a.h)anthracene 
Fluoranthene 
Fluorene 
lndeno(1.2,3-c,d)pyrene 
Naphthalene 
Perylene 
Phenanthrene 
Pvrene 

Particulate Matter and Acid Gases 

Particulate Matter 
HCI 
Cl2 
HBr 
HF 
NH3 



Table 4-9 
Maximum Measured Emissions for voes 

voes by VOST: Hit1hest avQ em. Rate, a/sec 
1 , 1-Dichloroethene 5.36E-05 
Methylene chloride 1.96E-04 

-
1, 1-Dichloroethane 5.36E-05 
(trans) 1,2-Dichloroethene 5.36E-05 
2-butanone 1.01E-04 
Chloroform 1.60E-04 
1,2-Dichloroethane 5.36E-05 
T richloroethene 4.B0E-05 
1, 1 , 1-T richloroethane 5.3fiE-05 
Benzene 2.3~~E-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-Dichloropropene 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 
T etrachloroethene 6.1:3E-05 
1, 1, 1,2-Tetrachloroethane 5.36E-05 
Chlorobenzene 1.34E-04 
Ethytbenzene 5.3E5E-05 
m & p-xylenes 5.2·1 E-05 
Styrene 4.2!3E-05 
1, 1 ,2,2-Tetrachloroethane 5.3!3E-05 
a-xylene 5.313E-05 
Bromoform i 6.0·1E-05 
voes by M0040: I 
Dichlorodifluoromethane 4.09E-02 
Chlorornethane 4.10E-02 
Vinyl chloride 4.06E-02 
1 ,3-Butadiene 4.0:2E-02 
Bromomethane 4.04E-02 
Trichlorofluoromethane 4.09E-02 



Table 4-10 
Maximum Measured Emissions for SVOCs 
(except Dioxins/Furans) 

svoc Max. AvQ. (Q/s) 

Phenol 5.25E-05 
2-Chlorophenol 3.52E-m; 
1 ,3-Dichlorobenzene 4.67E-05 
1,4-Dichlorobenzene 2.87E-05 
1,2-Dichlorobenzene 5.14E-05 
2-Methvlphenol (o-cresol) 3.97E-0!5 
4-Methvlphenol ( rn/p-cresol} 4.79E-05 
Hexachloroethane 7.04E-Ofi 
Nitrobenzene 7.04E-0fi 
2,4-Dimethylphenol 3.52E-05 
2,4-Dichlorophenol 3.52E-0!5 
1,2,4-Trichlorobenzene 8.52E-05 
Hexachlorobutadiene 7.04E-Ofi 
Hexachlorocvclopentadiene 1.41 E-04 
2,4,6-T richlorophenol 1.02E-04 
2,4,5-Trichlorophenol 3.52E-0S 
2-Chloronaphthalene 7.04E-0E3 
2-Nitroaniline 7.04E-0!5 
Dimethyl phthalate 3.52E-0!5 

3.52E-0!52,6-Dinitrotoluene 
4-Nitrophenol 1.41 E-04 

3.52E-0!52,4-Dinitrotoluene 
Diethyl phthalate 2.76E-0S 
Hexachlorobenzene 4.44E-0S 

1.41 E-04Pentachlorophenol 
3.52E-05Di-n-butvl phthalate 
3.52E-0SButvlbenzylphthalate 
9.39E-05Bis(2-ethylhexyl)phthalate 
3.52E-05Di-n-octvl phthalate 
2.12E-05Naphthalene 
1.03E-015:2-Methvlnaphthalene 
8.87E-07Acenaphthylene 
9.16E-0;BAcenaphthene 
6.34E-07Fluorene 
1.23E-0'6Phenanthrene 
2.11E-07Anthracene 
4.23E-07Fluoranthene 
2.96E-07Pyrene 

Benzo(e)pyrene 8.81 E-08 
2.20E-08Perylene 
6.36E-08Benzo(g,h,i)perylene 

Carcinogenic PAHs (BaP eq): 

I 
2.14E-09Benzo( a)anthracene 
1.23E-10Chrvsene 
1.73E-08Benzo(b)fluoranthene 
2.32E-10Benzo(k)fluoranthene 
2.58E-08Benzo(a)pyrene 
2.46E-09lndeno(1,2,3-c,d)pvrene 
1.76E-08Dibenz(a,h )anthracene 
4.48E+00* TOTAL BaP ea (nf?im3) = 
6.57E-Ol8TOTAL BaP eo (els)= 

I 



Table 4-11 

Projections of Future Metals Emission Rate for 2 Kilns 

Metal Emission Shale (22T/hr) LLGF+Used Oil/Waste Fuel A Resulting I 
limit Emission 

(lb/hr/kiln) Rates (g/sec) I
Metal Cone. Metal Feed Metal Feed Metal ConcJ 

(mg/kg) Rate (lb/hr) Rate (lb/hr} kiln (mg/kg) 
I 

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 
I 

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 

I 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 

I Chromium (VI) 2.02E-05 - - - - 5.10E-06 

i Copper 3.94E-04 190.5 8.38 4.74 968 ! 9.93E-05 

! Lead 6.53E-05 I 87.3 3.84 2.69 549 1.65E-05
I 

! ···•,frcury 1.69E-03 0.1 0.0044 0.0037 0.75 4.26E-04 

,ckel 9.88E-04 95 4.18 2.88 588 2.49E-04 i
' 

Selenium 1.38E-05 1.2 0.0528 0.12 24 3.49E-06 

1.82E-04 39.1 
I 

1.72 0.096 19.6 ! 4.58E-05 
I

Silver ! i! 

I Thallium 7.98E-05 7.5 0.33 0.24 49 2.01E-05 I 
I 

I Zinc 2.39E-03 
I 

498.6 21.77 4.8 1000 
I 

6.02E-04 I 

i I I 

O·\Norl,te 2002 Risk Assessment Update\Emission Rate summary Table 4-10 and 4-9\Table 4-9 Proiecllons ot Future Metals Em.doc 



Table4-12 
Emission Rates for Selected Compounds of Concern 
Norlite Corporation Light Aggregate Facility: 2-Kiln Operation 
Cohoes, NY 

Comoounds of Concern 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Total Chromium 
Chromium VI 
Lead 
Total Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
2,3,7,8-TCDD Toxicity Equivalents 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
lndeno(1,2,3-c,d)pyrene 
Bis(2-ethylhexyl)phthalate 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Oichlorodifluoromethane 
T rans-1,3-Dichloropropene 
T richlorofluoromethane 
Vinyl Chloride 
Hexachlorocyclopentadiene 
2-Nitroaniline 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Chloromethane 
Pentachlorophenol 
1, 1-Dichloroethylene 
1, 1,2,2-T etrachloroethane 
Chloroform 
1,3-Butadiene 
Hexachlorobutadiene 

Emission Rate 
fo/s) 

6.19E-05 
1.21E-05 
2.15E-05 
3.48E-06 
1.34E-05 
1.96E-05 
5.10E-06 
1.65E-05 
4.26E-04 
2.49E-04 
3.49E-06 
4.58E-05 
2.01E-05 
6.02E-04 
4.14E-09 
3.10E-08 
5.16E-08 
3.46E-07 
4.64E-08 
2.46E-07 
3.52E-08 
4.92E-08 
1.88E-04 
B.87E-05 
4.64E-04 
3.20E-04 • 
9.69E-05 
3.20E-04 • 
1.07E-04 
3.20E-04 .. 
3.20E-04 * 

2.82E-04 
1.41E-04 
7.04E-05 
7.04E-05 
3.20E-04 • 
2.82E-04 
1.07E-04 
1.07E-04 
3.20E-04 
3.20E-04 • 
1.41 E-05 

• Not detected, but surrogate maximum emission rate set 
equal to chloroform; see text for details. 



( 

EPA Model Default Phase Allocation and Speciation of Mercury in Air 

Total Mercury Emissions Existing 
Stack Into Air [10.0g] 

• 80% Vapor Phase (or 0.8) 

• 20% Particle Bound Phase 
Fv (Total Mercury) = 0.8 

60% of Total 
Mercury Is Hg2 

+ 

Vapor [6.00g] 

20% of Total 

[0.020g)
20% of Total 0.2% of Original Total Hg

1% Deposited as H0 g Vapor ◄ Deposited as Hg0 (0,020g] 
Vapor [2.00g] 
Mercury Is Hg0 

[1,980g] 

99% Enters Global as H0 g Vapor 

[4.080g] 

68% Deposited as H.t+g Vapor 

[1.920g] 

32% Enters Global Cycle as H~+g 48% of Original Total Hg 
Deposited as Hg2+ 
(4,080g =+ 0.720g] 

(0.720g] 

36% Deposited as Hg<+ Particulate
Mercury Is Hg2

+ 

Particle Bound [1 .280g] 
[2.00g] 64% Enters Global Cycle as Hg~+ Partfculate 

LEGEND 
Hg0 

- Elemental Mercury 
Hg2

+. Divalent Mercury 
[ ] - Example Mass Allocation 

THUS: 
'vViihou! Consideration of Global Cycle 

• 80% of Total Mercury Emitted is Deposited 
as H2

+g [(6g+2g)/1 Og] 

• 20% of Total Mercury Emitted is Deposited as 
H0g {2g/1 Og] 

Calculated Fy 

• Fv (Hg2+) =[6g/{6g+2g)J =0. 75 

• Fv (Hg0
) = [2g/2g] = 1.0 

BUT: With Consideration of Global Cycle 

• 48% of Total Mercury Emitted is Deposited as 
H2+g ((4.08g +0.72g)/10g) 

• 0.2% of Total Mercury Emitted is Deposited 
as H0g [0.02g/10gj 

Calculated Fv 

• Fv (Hg2+) = (4.08g/{4.08g +0.72gll =0.85 

• Fv (Hg0
J= (0.02g/(0.02g + Og)) = 1.0 

Compound Specific Emlsslgn Rate Q 

• Actual Q (Hg2+) =48% • Q (Total Mercury) 

• Actual Q {H0g) =0.2% • Q (Total Mercury) 
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Figure 4-2 

Measured Norllte Phase Allocation and Speciatlon of Mercury In Air 

31.37% of Total 
Mercury Is Hg0 

Vapor 
[1.3x10'4g/s) 

Mercury Is Hg2
• 

Particle Bound 
[6.6x1 o·5g/s) 

[1.30x1 obg/s) 

[1.32x10·0g/s] 

[1.28x1 ff 4g/s) 

[6.04x1 O'"g/s) 

[3.74x10'0g/s] 

[6.63x10· 09/s] 

0.3% of Original Total Hg
1% Deposited as H0g Vapor ◄ Deposited as Hg0 [1.3x10'8g/s] 

99% Enters Global as H0 g Vapor 

68% Deposited as H~•g Vapor 

32% Enters Global Cycle as H'+g 39% of Original Total Hg 
Deposited as Hg2

+ 
4[1.28x10 · + 3. 74x10 ·5 g/s] 

36% Deposited as Hg'+ Particulate 

64% Enters Global Cycle as Hg'+ Particulate 

T olal Mercury Emissions Existing 
Stack Into Air [4.26x1 o·4g/s] 

• 75.65% Vapor Phase (or 0.8) 

• 24.35% Particle Bound Phase 
Fv (Total Mercury)= 0.8 

44.28°/o of Total 
Mercury Is Hg2 

• 

Vapor 
[1.2x10'4g/s] 

24.35% of Total 

LEGEND 
Hg0 

- Elemental Mercury 
Hg2

• - Olvalent Mercury 
[ ] - New Norllte Emission 

Rate Atlocatlon 

THEREFORE: 

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

• 39% ofTotal Mercury Emitted is Deposited as H2+g ((1.28x10 ·4 + 3,74x10 -s g/s)] 

• 0.3% of Total Mercury Emitted is Deposited as H0g [1.30x10 -6 g/s] 

Calculated Fv 

• Fv (Hg2t) =0,77 = [1.28x10 -4g/s]/{1.28x1 0 ~4 +3. 74x10'5 g/s] 

• Fv (Hg0
} = 1.0 
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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 be1m 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 significant 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.S. 
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/m3 annual air quality standard when it is 
converted to an annual equivalent of 0.9 ug/m3 m 3 (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 

Norlile-9514-046-500\2002 MRA Update Final 5-1 10/02 Rev. oF October. 2002 
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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, 1o 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 levels could be made, regardless 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 (RfD) 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). 

5.3 Dioxins and Furans 

The congener distribution pattern for polychlorinated 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, 1999c; 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 TEO (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 TEO-weighted. effective emission rate~s 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 
TEO) 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 RfD values in Table 5.1. 

5.4 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 PAHs, 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 RfD. When no RfDs are available for a particular compound, the RfD 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 3x104 mg/kg-day, while methylmercury has an RfD of 1x104 mg/kg-day, 
a factor of three more stringent. 

5.6 Health Benchmarks for Short-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 lev1~I 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 RfDs 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 shorMerm 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. Department of Energy; and the 
Short-term Guideline Concentrations (SGCs) contained in New Yorlk 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-1 O 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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TABI..E 5•1 
OOSE•RESPONSE VALUES FOR RISK RANKING ANO ANALYSIS 
NORI..ITE, COHOS, NY 

ICAS 
'Number Cornoound 

Oral~r 
(ma/k11-davr ence 

Inhalation Cancer Slnne Factor 
(rrift"'ft-davr Reference 

Oral Reference Dolle 
/mft,Vft-davl Refen,nce , 

·lnhalallon Dose .·. 
fmnllti,,(lay) '' .Rererence:.· ·, 

630-20-6 
71-55-6 
79-34-5 
79-00-5 
75-34-3 
75.35.4 
120-82-1 
95-50-1 
107-06-2 
78-87-5 

,541-73-1 
106-46-7 
106-99-0 
95.95.4 
88-06-2 
120-83-2 
105-67-9 
121-14-2 
606-20-2 
78-93-3 
91-58-7 
95-57-8 
91-57-6 
108-10·1 
95-48-7 
106-44-5 

1, 1, 1.2-TETRACHLOROETHANE 
1, 1.1-TRICHLOROETHANE 
1.1,2.2-TETRACHLOROETHANE 
1.1.2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHYLENE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1.2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE (a) 
1,4-DICHLOROBENZENE 
1,3-BUTADIENE 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL (b) 
2.4-DICHLOROPHENOL 
2.4-DIMETHYLPHENOL 
2,4-DINITROTOLUENE 
2.6-DINITROTOLUENE 
2-BUTANONE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE (c) 
4-METHYL-2-PENTANONE 
2-METHYLPHENOL 
4-METHYLPHENOL 

2.6E-2 

0.2 
0.057 

06 

C.091 
0.068 

0.024 

0.011 

0.68 
0.5 

IRIS, 2002 

IRIS, 2002 
IRIS, 2002 

IRIS. 2002 

IRIS, 2002 
HEAST, 1997 

HEAST, 1997 

IRIS, 2002 

IRIS, 2002 
NYSDOH, 1984 

2 62E·2 

0.2 
0056 

0.2 

0.091 
0.068 

2.2E-02 
98E-01 

00109 

0.68 
05 

IRIS, 2002 

IRIS, 2002 
IRIS, 2002 

IRIS, 2002 

HEAST, 1997 
0 

NCEA,2001 
IRIS,2000 

IRIS, 2002 

0 
0 

3E-2 
200E-01 
6.0E-02 
0004 
a, 

0009 
0.01 
0.09 
003 
0.09 

3.0E-02 
3.0E-02 

0.1 
0.1 

0.003 
0.02 
0002 
0001 

0.6 
0.08 

SOE-03 
2.0E:-02 
8.0E-02 
5.0E-02 
5.0E-03 

IRIS, 2002 
NCEA 

IRIS, 2002 
IRIS, 2002 

HEAST, 1997 
IRIS, 2002 
IRIS, 2002 
IRIS, 2002 

NCEA 
ATSDR(1) 
NYSDOH 

NCEA,2001 

IRIS, 2002 
IRIS, 2002 
IRIS, 2002 
IRIS, 2002 
IRIS, 2002 

HEAST, 1997 
IRIS, 2002 
IRIS, 2002 
IRIS, 2002 
IRIS,2002 

NCEA,2001 
IRIS, 2002 

HEAST,1997 

3E-2 
2.86E-01 
6.0E-02 
0.004 

1.4E-01 
0.000 

0.0571 
00571 
0.00286 
000114 
3.0E-02 
23E-01 

0.1 
0.1 

0.003 
0.02 
0.002 
0.001 
0.286 
0.08 

5.0E-03 
ME-04 
2.3E·02 
5.0E-02 
5.0E-03 

0 
NCEA 

iRIS. 2002 
0 

HE:AST. 1997 
0 

HEAST, 1997 
HEAST, 1997 

NCEA 
IRIS, 2002 

0 
IRIS,2002 

0 
0 
0 
0 
0 
0 

IRIS, 2002 
0 
0 
0 

NCEA,2001 
0 
0 

88-74-4 
100-02-7 
83-32-9 
208-96-8 
120-12-7 

2-NITROANILINE: 
,4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 

0.00006 
8.0E-03 

0.06 
0.06 
03 

HEAST, 1991 (W) 
NCEA 

IRIS, 2002 
IRIS, 2002 
IRIS, 2002 

0,0000571 
8.0E-03 

006 
0.06 
0.3 

HEAST, 1997 
0 
0 
0 
0 

71-43-2 
56-55-3 
50-32-8 
205-99-2 
192-97-2 
191-24-2 
207-08-9 
117-81-7 
75-27-4 
75-25-2 

BENZENE 
BENZO(A)ANTHRACENE 
BENZO{A)PYRENE 
BENZO(B)FLUORANTHENE 
SENZO(E)PYRENE (e) 
BENZO(G,H.l)PERYLENE 
BENZO(K)FLUORANTHENE 
81S(2-ETHYLHEXYL)PHTHALATE 
SROMODICHLOROMETHANE 
BROMOFORM 

5.SE-02 
0.73 
73 
0 73 

0073 
0.014 
0.062 
00079 

IRIS, 2002 
US. EPA, 1993 

IRIS, 2002 
US EPA, 1993 

US EPA, 1993 
IRIS, 2002 
IRIS, 2002 
IRIS, 2002 

2.7E-02 
21E+OO 

21 
21 

21 
0.014 
0.062 
00039 

IAIS,2002 
NYSDOH 
NYSDOH 
NYSDOH 

NYSDOH 
0 
0 

IRiS, 2002 

3.0E-03 
0.03 
0.03 
0.03 
O.Q3 
0.03 
0.03 
002 
002 
0.02 

NCEA,2001 
NYSDOH 
NYSDOH 
NYSDOH 
IRIS, 2002 
IRIS, 2002 
NYSDOH 
IRIS, 2002 

HEAST, 1997 
IRIS, 2002 

0.00171 
O.o3 
0,03 

0.03 
0.03 
0.03 
003 
002 
0.02 
0.02 

NCEA.2001 
0 
0 
0 
0 
0 
0 
0 
0 
0 

74-83·9 
85-68-7 

SROMOMETHANE 
SUTYLBENZYl.PHTHALATE 

00014 
0.2 

IRIS, 2002 
!R!S, 2002 

0.00143 
0.2 

IRIS, 2002 
0 

56-23·5 CARSON TETRACHLORIDE 013 iAIS, 2002 0.053 IRIS. 2002 70E-04 IRIS, 2002 70E-04 NCEA,2001 

108-90-7 CHLOROSENZENE 0.02 IRIS, 2002 00057 HEAST, 1997 
67-68-3 CHLOROFORM 0.0061 IRIS, 2002 0.081 IRIS, 2002 001 IRIS, 2002 8.6E-05 NCEA,2001 
74-87-3 
218-01-9 
10061-01-5 
84-74-2 
117-84-0 
53-70-3 
74-95-3 

CHLOROMETHANE 
CHRYSENE 
CIS-1,3-DICHLOROPROPENE (d) 
D1-N-SUTYLPHTHALATE 
D1-N-OCTYLPHTHALA TE 
DIBENZ(A,H)ANTHRACENE 
DISROMOMETHANE 

0.013 
0.0073 
1.0E-01 

7.3 

HEAST, 1997 
U.S. EPA, 1993 

IRIS,2002 

US. EPA, 1993 

00063 
3.1E-03 
1 OE-02 

21 

HEAST, 1997 
NCEA 

0 

NYSDOH 

0.2 
0.03 

3.0E-02 
0.1 
002 
0.03 
O.Q1 

ATSDR(3) 
NYSDOH 
IRIS, 2002 
IRIS, 2002 

HEAST, 1997 
NYSDOH 

HEAST, 1997 

8.6E-02 
0.03 

5.71 E-03 
0.1 

002 
0.03 
0-01 

NCEA,2001 
0 

IRIS, 2002 
0 
0 
0 
0 

75-71-8 
84-68-2 
131-11-3 

DICHLORODIFLUOROMETHANE 
DIETHYLPHTHALATE 
DIMETHYLPHTHALATE 

2E-1 
0.6 
10 

IRIS 2002 
IRIS, 2002 

HEAST, 1997 

5E·2 
0.8 
10 

HEAST, 1997 
0 
0 

100-41-4 ETHYLBENZENE 0,1 IRIS, 2002 0.286 IRIS, 2002 

206-44-0 
86-73-7 

FLUORANTHENE 
FLUORENE 

0.04 
004 

IRIS, 2002 
IRIS. 2002 

0.04 
004 

0 
0 
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TABLE5•1 
DOSE-RESPONSE VALUES FOR RISK RANKING AND ANALYSIS 
NORLITE, COHOS, NY 

·,·
',,Oral Cancer Sl®e Faclor lnhalaUon Caneer Sl®e Factor Oral Reference Dose lnhalallon OoseICAS 

fm,i/kn.rlJivtJK\(mntKtJ.(l&yY' {mnlkn.(lavl(""'1ka-dayr:Number Referencec-ound Reference Reference Re!erence 
118-74-1 HEXACHLOROBENZENE 161 IRIS, 2002 1,61 IRIS, 2002 0.0008 IRIS, 2002 0.0008 0 

iRIS, 2002 HEAST, 199787-68·3 HEXACHLOROBUT ADIENE 0078 0 078 3.0E-04 NCEA,2001 3 OE-04 NCEA,2001 
77.47.4 HEXACHLOROCYCLOPENTADI ENE 0.007 IRIS, 2002 0.00002 HEAST, 1997 
67-72-1 IRIS, 2002 HEXACHLOROETHANE 0 014 0014 HEAST. 1997 0.0010.001 IRIS. 2002 0 
193.39.5 US EPA, 1993 2.1INDEN0(1.2.3-CD)PYRENE 0 73 NYSDOH 003 NYSOOH 003 0 
1330-20-7 IRIS, 2002 MIP-XYLENE 02 HEAST, 1991(W) 
75-09-2 

2 
IRIS, 2002 IRIS, 2002 METHYLENE CHLORIDE 00075 0.0016 0.06 IRIS, 2002 0.0171 NYSDOH 

91-20·3 NAPHTHALENE 0.02 IRIS, 2002 0 000857 IRIS, 2002 
98•95-3 NITROBENZENE IRIS, 2002 0.00057100005 HEAST, 1997 
95-47-6 HEAST, 1997 2.0E,000-XYLENE 2.0E+OO 0 

IRIS, 2002 87-86-5 PENTACHLOROPHENOL 0.12 0.12 0 003 IRIS, 2002 003 0 
198-55·0 PERYLENE (8) 0.03 IRIS, 2002 0.03 0 

PHENANTHRENE85-01-8 0.03 ATSDR 0.03 ATSDR 
106-95-2 PHENOL 0.6 IRIS, 2002 0.6 0 

PYRENE 0.03 IRIS, 2002 0.03129·00·0 0 
STYRENE HEAST, 1991 (W) HEAST, 1991 (W) 0.286100-42•5 0002 0.2 IRIS, 2002 003 IRIS. 2002 

127-18-4 TETRACHLOROETHYLENE NCEAO 052 000203 NCEA 0.01 IRIS, 2002 0.029 NYSDOH, 1997 
106-88-3 TOLUENE 0.2 IRIS, 2002 0.114 IRIS, 2002 
156-60-5 TRANS•1,2-DICHLOROETHENE 0.02 IRIS, 2002 0.02 0 

HEAST, 199710061-02·6 TRANS-1,3-DICHLOROPROPENE (d) 018 0.13 HEAST, 1997 0.0003 IRIS, 2002 0.00571 IRIS, 2002 
79-01-6 TRICHLOROETHYLENE 0.011 NCEA NCEA0006 0.006 NCEA 0006 0 
75-69-4 TRICHLOROFLUOROMETHANE 0.3 IRIS, 2002 0.2 HEAST, 1997 
75-01-4 IRIS,2002VINYL CHLORIDE 1 SE+OO IRIS.200230E·02 3.0E-03 IRIS.2002 28E•02 IRIS,2002 
1746-01·6 HEAST, 1997 HEAST, 19972,3.7,IHCOO • TE 150000 150000 0,00000013 NYSDOH, 199 0.00000013 NYSDOH, 1998 
7440-36-0 ANTIMONY 0.0004 IRIS, 2002 00004 0 
7440-38·2 1.5 IRIS, 2002ARSENIC 1.5E+01 IRIS, 2002 IRIS, 2002 0.00030.0003 0 
7440-39·3 BARIUM IRIS, 2002 0.0001430-07 HEAST, 1994 
7440-41-7 BERYLLIUM 8.4 IRIS, 2002 IRIS, 2002 5 7E-06 IRIS, 2002 
7440.43.9 

0002 
CADMIUM (Q IRIS.2002 0.0005 IRIS, 2002 5.7E-056.3E+OO NCEA,2001 

7440-47·3 CHROMIUM (TOT AL, as Ill) 15 IRIS, 2002 1.5E+OO 0 
18540-29·9 CHROMIUM (VI) 294 IRIS, 2002 0003 IRIS, 2002 3.0E-05 IRIS,2002 
7439-97-6 MERCURY 3.0E-04 IRIS, 2002 0.0000857 HEAST,1997 
2296-79-26 METHYL MERCURY 1.0E-04 1RIS,2002 1.0E·04 0 

IRIS, 2002 7440·02·0 NICKEL 002 IRIS,2002 2.0E·02084 0 
7782-49·2 SELENIUM IRIS, 2002 0.005 0.005 0 
7440-22-4 SILVER 0005 IRIS, 2002 0.005 0 
7440-28·0 THALLIUM IRIS, 2002 6.6E-056 6E-05 0 
7440·50-S 3.7E•02 HEAST 1997 3.?E-02 0!COPPER 
7440-66-6 ZINC IRIS,2002 3.0E-0130E·01 0 

Notes 
ATSDR(1}. Chronic ora! minimai risk level from ...Agency tor Toxic Suostances and Disease Reg1slry 1989 Tux11.,:otogi<:ai PtoWe tor 1.2«D1ch!oropropane U.S Dept of Health and Human Scr1ices, J\t!anta, GP., 
ATSDR(2) - Chronic oral minimal nsk level trom 'Agency for Toxic Substances and Disease Registry 1987 Toxicological Prolile tor Benzene. U.S. Dept. of Health and Human Se,v,ces, Atlanta, GA 
ATSDR(3). Chronic oral minimal nsk level from "Agency lor Tox,c Substances and Disease Registry 1990 Toxicolog,cal Profile for Chloromethane U.S Dept of Health and Human Services, Atlan1a, GA. 
HEAST • 1-<ealth Elfects Assessment Summary Tables (US EPA 1995, US EPA 1997) 
IRIS - Integrated Risk Information System, an on-line computer database of tcxicological inlormat1on {US EPA, 1998, 1999). 
NA ~ not aval!able 
NCEA • National Center for Enwonmen1al Assessment, US EPA 
NYSDOH. New York State Departmen1 ol Health 
NYSDOH, 1984. New York State Department of Health Recommended Ambient Surface Water Ouai,ty Critena Fact Sheets, Albany. New York· Bureau of Toxic Substance Assessment 
O • Used oral toxicity value in accordance with NYSDOH request 
u S. EPA, 1993 Provisional Gvidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. EPA1600IR931089. 
W • Withdrawn from HEAST. 
(a) Due to structural similarities, lhe values for 1,4-0ichlorobenzene were used 
(bl Due lo structural similarities, tM values for 2,4,6-Trichlorophenol were used 
(cl Due lo structural similarilies, the values for Naphthalene were used. 
(d) Due to structural similarities, the values for 1.3-Dichloropropene were used. 
(e) Due to structural similarilies, the value for Pyrene was used. 
'm IRIS 2002 rnves.1 E-3 mn/lm.dav - lor inaestion of food and 5 E-4 lorwater \he lower value used in this HHRA is conservative in that it mav overestimate the hazard ouotient contribution of Cd bv a factor of two. 
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6.0 EXPOSURE ASSESSMENT 

In the exposure assessment section of the risk assessment, the ext,,mt 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 1999 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.S. EPA 1998a in order to ensure that potential exposures 
due to this constituent of the total risk is not overlooked. 

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.S. EPA guidance (U.S. EPA, 1994c, 19918a), 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 full-time residents included in 
the MRA. All of these hypothetical receptors were selected based on their high potential for 
exposure to kiln-related emissions. It is important to note that the r19ceptors 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 current case, the resident and farmer receptors 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 receptors 
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 
!exposures. The "secondary" alternative 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 inadvertently 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 also 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 
cattle. The farm estimated to receive the highest facility impact from air concentrations and 
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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 farms, 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 farmers' consumption. Therefore, based on discussions with Cornell 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 Nor1ite 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 thius 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 farmers 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 support 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 fiisher 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 emitted from the Nor1ite 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 Alternative Case" 
evaluated to test sensitivity to various model assumptions, U.S. EPA "default ingestion rates were 
used. 

Another difference from U.S. EPA, 1998 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 Farmers, 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 (1994c 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 dioxin/furan 
emissions, the very latest version of the model guidelines developEid 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 conc~ntrations 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 Band 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 risks 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 residenci~ 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. B-4 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 runoff 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 irrigation - 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 irrigation rate 

for New York. 

Rainfall erosivity factor - The rainfall erosivity factor is a site-specific value used in the Soil 

ConseNation SeNice (SGS) 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" 1 (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 c:m 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) li:sts 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, 0 was also assumed for all the l~sg values. For soil erosion loss 

constant, kse, however, the NCDEHNR (1997) and U.S. EPA 19B4c 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 

Alternative 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 

(1994c, 1998a) and NCDEHNR (1997). In addition to above-ground produce, exposure to root 

Norlite-9514-046-50012002 MRA Update Fir.al 6-6 April. 2002 

Report\HHRA+SLERA .doc 



Etal 
i4ti¥ttR❖&t!I 

vegetables was also evaluated. Exposure point concentrations in produce were calculated at the 

residence and farm 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 soil 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 Alternative Case" the value is changed to 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. 

6.4.4 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 Agricultural 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 cattle 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 (1994c). 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 Alternative 

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 8.4.1 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 to 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 sediments) 
from the waterbody load and to partition the total concentration intp a dissolved water concentration, a 

total water column concentration, and a bed sediment concentration. As appropriate to 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 8-65) 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 8.4.28 (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 WrighVBradley 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 WrighVBradley 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 m2
• Since WrighVBradley Lake 

is located in a forested area the impervious watershed area of the WrighVBradley Lake watershed was 

estimated to be 1%. Based on the fact that these two areas equal the total watershed area of the 

Wright/Bradley Lake, the pervious watershed was estimated to be 10.6 million m2
• 

The surface area of WrighVBradley Lake was estimated using a topographic map to be 58.6 thousand 

m2
• The average depth of Wright/Bradley Lake was estimated using a topographic map to be 5 

meters. 

The average flow through Wright/Bradley Lake was estimated by multiplying the ½ the total annual 
surface water runoff by the WrighVBradley Lake watershed area. The average annual flow from 
Wtight/Bradley Lake was calculated to be 5.39 million m3/yr. 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). 

6.4.5.2 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 
2243 million m2 (234 million rn upstream of the diversion and 9 million m 2 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 m2
• 

The surface area of the ponds in Canal State Park was estimated using a topographic map to be 

89,500 m2
. 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 tt3/sec 

by flow records maintained at the diversion to the park by the USGS at gage #01357 499. 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 also 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 m2 and approximately 2% (4.86 million m2
) 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 ft3/sec by the USGS and the average annual volume of diverted water is approximately 3.46 

million m3
• 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 filtra1tion plant is 39.7 thousand m2 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 

Although 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 

tor this wetland, the closest to the Norlite site is about 1 .0 millin m2
• and the impervius area was 

estimated to be about 5% of 50,000 m2
• The surface area of the wetland itself was estimated from the 

USGS (1 :24,000) map to be 85,000 m2
, but only about 0.3 m (i ft) deep. The runoff estimate predicted 

a flow of about 0.14 m3/sec (3.8 ft3/ sec) with a residence time o1r 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 Kilns. The equations used to evaluate 

'-" potential exposures in this risk assessment are from NCDEHNR (1 !997) 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 Tablei 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 seiparte 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 (HI) 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 (1991) 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 to 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 to live near the Norlite Facility may inhale compounds emitted from the kilns in a 
gaseous state or bound to particulates in the air. Inhalation exposun~ 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 slope 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 MRA, 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. Th13 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 (8.6x103 L/day) and an Adult (2x104 L/day) are derived based 
upon information in Hawley (1985). As shown in Table 6-4, thE!Se inhalation rates have been 
converted to inhalation rates of 8.6 m3/day for the child resident and 20 m 3/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 Alternative 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 recommendations are the same in this case. 

Exposure Frequency - This risk assessment assumes that receptors 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 corresponds to an exposure frequency 
of 270 days per year. The Subsistence Farmer is assumed now to contact soil 5 days per week for 6 

months, or about 180 days per year. The Adult Resident and Subsistence Fisher are assumed to 

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 (1991). 

6.5.3 Estimation of Potential Exposure via Consumption of Produce 

All receptors are assumed to consume locally-grown fruits and ve9etables. 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 consume 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 receptors 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 - Detealled consumption mtes 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 northeastern United States based on the U.S. 
EPA Exposure Factors Handbook (1995c) and the most recent U.S. Department of Agriculture (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 to use with the equation for predicting concentrations of COPCs in root vegetables .. 

The equation presented in NCDEHNR (1997) and U.S. EPA (19:f}8a) 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 (1991 ). 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 Alternative 
Case", default national values for above and below-ground vegetablE:! ingestion rates were adopted, as 
presented in Table 6-5. 

6.5.4 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 Norlite Kilns (NYSDOH, 1993). 

Therefore, the beef Local Consumption Factor for these receptors is 0.1, as shown in Table 6-4. For 

the 'EPA Alternative Case", the default ingestion rates are based on nation-wide diet patterns 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 it. For both scenarios, the Subsistence Farmer 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 kilns, 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 consumption 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 equations used to calculate compound concentrations in dairy milk. 

Exposure point concentrations in dairy milk are listed in Appendix 0-2. 
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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 to 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 Nor1ite Kilns (NYSDOH, 1993). Therefore, the dairy Local Consumption Factor for the 
Resident and Subsistence Rsher 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 Alternative 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/Bradley 
Lake. The subsistence fisher was assumed to fish at Erie Canal, since the fish population in 
Wright/Bradley Lake is not large enough to support subsistence fishing. Exposure to compounds due 
to consumption of fish, which have taken up compounds from suirface 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 to 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 model 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 to 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 hour.s. That suggests the possibility of 
higher annual average effective rates. The guidance currently re,commends the same default dry 
deposition rate it recommends (and this MRA used) for all voes, 3 cm/sec. For voes 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 Alternative Case" 

was matched to that used tor the "base" case, 0.1 cm/sec. This parameter is the only one used in the 
"EPA Alternative Case" that does not match the published default value recommendation. To allow the 

significance of this variable to be considered, however, two additional EPA Alternative 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 summarized results are presented in 

AppendixJ. 

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-tilled 
soils believed to be typical of many eastern states have led 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 value is used for the "EPA Alternative Case". An additional 
difference is an erosion loss factor, kse, 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 modeling 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 MFIA "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 adults 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 ½ 
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 95th 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 default 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 shellfish, 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 WrighVBradley Lake (recreational source) or Erie Canal (subsistence source). 

The lower rates for children are about 1/7 of the adult rates 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 to ingest water from the Cohoes Reservoir as drinking 
water. Ingestion exposure to 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 normaUy 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 water ingestion rates used in this risk 
assessment are 1 Uday for the Child Resident and 2 Uday for the Adult Resident, Subsistence 
Farmer, and Subsistence Fisher. These rates are identical for both the "Base Case" and the EPA 
Alternative 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 (1998a) both recommend evaluating this pathway only for dioxins. To 
determine the average daily dose for a breast-feeding infant, the concentration of dioxin in the mother's 
milk must first be determined. All three scenarios were evaluated for the mother scenario: adult 
resident, subsistence farmer, and subsistence fisher. Once the dioxin concentration in maternal 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 
maternal weight assumed to be fat. 

The average maternal intake of dioxin is the sum of the mother's exposure via all relevant routes to 
compounds emitted from the kilns. The total maternal 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; 

• 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 
maternal 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 mi'lk per day. This value is provided 

in NYSDOH (1991), and is shown on Table 6-4. This value is based on information in Smith (1987). 

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 (1994c). 
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TABLE 6-1 

Potential Exposure Pathways 
Norlite Corporation, Light Aggregate~ Facility 

Cohoes, NY 

1 1 1 1 11 11\J:i::i:i:1Iii:: :1::::11: ::::!1:i::::: :::::1::::::: :1i1i!:11:::::1:1: 1i:1 :11:::11~1,1:111111:::::1:::1:111:1i::::::111111:1111i11111:1111111111ii:1111i11111::::111:1::i111::11:::11111r1 

.-tiflllH~1Bl!II! 
Inhalation I Residence Residence Farm Residence 

Ingestion of Soil ResidenceResidence Farm Residence 

Ingestion of Garden Residence Farm Residence 

Produce 

Consumption of Beef 

Residence 

Farm Farm Farm Farm 

Consumption of Dairy Farm Farm Farm Farm 

Milk 

Wright/Bradley Wright/Bradley Wright/Bradley Erie Canal 

Lake Lake Lake 

Ingestion of Drinking 

Consumption of Fish 

Cohoes Cohoes Cohoes Cohoes 

Water Reservoir Reservoir Reservoir Reservoir 

Consumption of Residence Not Applicable Not Applicable Not Applicable 

Mother's Milk 

549498TB..AF, 9514-046-400 



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

Parameter Units va1ue Reference 
Time of deoosition (years) 30 Expected lifespan of facilitv 

NOAA. 1979. Climate Atlai; of the United 
:;erage annual States. National Climate CEmter, Federal 

ecipitation near Troy (cm/yr} 112 Buildinq, Ashville, N.C. 28801 
Geraghty, et al. 1973. Water Atlas of the 

C: Average annual surface United States. Plate 21. Used 1/2 of total
.2 
iii runoff /cm/vr) 25.4 annual surface water runoff 
E Geraghty, et al. 1973. Water Atlas of the 
0 Average annual United States. Plate 13. Used 1/2 of 
£ evapotranspiration (cm/vr) 30.5 Potential Evapatranspiration.
m Geraghty, et al. 1973. Water Atlas of theQ) 
r:: Average annual irrigation (cm/vr) 12.3 United States. Plates 79 & 80. 
CII 
C, USDA. 1997. Predicting Soil Erosion by 

Water: A Guide to Conservation Planning 

(year1
) 

With the RUSLE. Agricultural Handbook 
Rainfall Erosivitv Factor 100 No, 703. 

~nual 
NOAA. 1979. Climate Atlas of the United 

e near Troy, States. National Climate c,mter, Federal 
(OC) 8.1 Building, Ashville, N.C. 28801 

Mohawk River pervious 
watershed area within 20 
km of stack /m2l 2.64E+08 USGS 1:100.000 toPooraohic map 

-"' Mohawk River impervious CJ 
m watershed area within 20 Assumed 3% impervious using USGS rii 
'15 km of stack (m2) 8.16E+06 1 :100,000 topoaranhic map 

E Total Mohawk River 
-"' watershed area within 20 
Q !km of stack (m2} 2.72E+08 USGS 1:100,000 topoarapr1ic map IN 
r:: Average flow through £ 
"i k River at Cohoes, Data from USGS gage (#01357500) on the 

li.i Ork (m3/v) 3.07E+09 Mohawk River at Cohoes, New Yori< 
> of Mohawk River atcc Cohoes (ml 220 USGS 1:100,000 topoqraphic map 
-"' 
~ Depth of Mohawk River at Calculated using width frorn 1 :24,000 
m15 Cohoes (ml 3.0 USGS tooo and flow from USGS aaae 

:i: I~Mohawk River 
km of stack (m) 2.87E+04 USGS 1:100,000 topoqraphic map 
velocity of Calculated using width from 1 :100,000 

Mohawk River at Cohoes (mis) 0.15 USGS topo, flow from USGS gage. 

Hudson River pervious 
watershed area within 10 
km of stack (m2\ 3.06E+08 USGS 1:100,oootopoqraphic map 

.::.:. Hudson River impervious 

" watershed area within 1 O Assumed 3% impervious using USGS 
.!ll 

km of stack (m2} 9.45E+06 1:100,000 topoqraphic map .., 
0 Total Hudson River 
E watershed area within 10
-"' (m2lQ km of stack 3.15E+08 USGS 1:100.000 topoaraphic map ,... IAverage flow through C i
£ .Hudson River at Green Data from USGS gage (#01358000) on the 
"i l1s1and New York (m;,/y) 1.24E+10 Hudson River at Green Island New York 
a; Width of Hudson River at 
> 

Green Island (ml USGS 1 :100,000 topooraohic map ii: 200 
r:: Depth of Green Island Calculated using width from 1: 100,000 
0 

River at Green Island (m) 10.0 USGS !ODO and flow from USGS oaoe r.1) 
,::, 
:::l Length of Hudson River :x: 

within 1 O km of stack Im) 1.06E+04 USGS 1:100,000 topoaraphic map 
Average velocity of Calculated using width and approximate 
Hudson River at Green depth from 1:100,000 USGS topo and flow 
Island (mis) 0.20 from USGS gage (#01358000). 



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

Ponds at Canal State Park 
pervious watershed area 
upstream of Mohawk River 
diversion (m2\ 2.29E+08 USGS 1:100.000 topoqraphic map 

Ponds at Canal State Park 
impervious watershed 
area upstream of Mohawk Assumed 2% impervious using USGS 
River diversion (m2) 4.68E+06 1:100,000 topoQraphic map 
Total watershed area for 
ponds at Canal State Park 

-.:::- upstream of Mohawk River 
(I) 

diversion (m2) 2.34E+08 USGS 1:100,000 topoQraphic map.c 
"' Ponds at Canal State Parku::. 
(I) pervious watershed area(.) 
C adiacent to canal (m2) 9.00E+06 USGS 1:100,000 topoQraphic mapCl) 

iii 
iii 

Ponds at Canal State ParkJ::l 
::, 

impervious watershed Assumed 0% impervious using USGSle. 
..:,c area adjacent to canal (m2) 0.00E+00 1:100,000 toooaraohic map
lii iTotal watershed area forQ.. 

\ponds at Canal State Park(I) 

1ii adiacent to canal (m2) 9.00E+06 USGS 1:100,000 topooraohic mapa) 
!Length of Mohawk Riveriii 

C •from diversion to within 20
QI 
(.) km of stack Im\ 2.37E+04 USGS 1:100,000 toooaraohic map 

Average flow through Data from USGS gage (#01357499) at 
Ioonds at Canal State Park (m3/vl 7.36E+07 Canal State Park, Lock #6 
Surface area of ponds at 
Canal State Park (m2) 8.95E+04 USGS 1 :24.000 toooaraphic: map 
Depth of ponds at Canal Estimated using USGS 1:24,000 topo map 
State Park (ml 5.0 and durina ENSR site visit 
Temperature of ponds at Estimated based on averag,, air 
Canal State Part. (OK) 273.1 temperature 
Residence time of ponds Divided flow through ponds at Canal State 
at Canal State Park (yrl 0.01 Park by surface area and dEipth. 

WrightlBradley Lake 
(m2lpervious watershed area 1.05E+07 USGS 1:100,000 toooaraohic mao

; 
Wright/Bradley Lake.::: 

Ill impervious watershed Assumed 1% impervious using USGSti: 
iii area (m2l 1.06E+05 1:100,000 tooooraohic map 
C Total Wright/Bradley Lake.2 
iii watershed area (m2) 1.06E+07 USGS 1:100,000 tooooraohic map 
l!! Geraghty, et al. 1973. Water Atlas of the 
(.) 
Q> United States. Plate 21. Calculated using
!=.. !Average flow through total annual surface water runoff and 

Q> 
(m3/y).x . Wriaht/Bradtev Lake 5.39E+06 watershed area

(ti 
...I WrighVBradley Lake 
>, 

(m2)Q> surface area 5.86E+04 USGS 1:24,000 topographic map I 

i5 Depth of Wright/BradleyQI... 
m Lake (ml 5.0 Estimated usina USGS 1 :24,000 topo map::::, 

Estimated based on average air.c Wright/Bradley Lake
.El temperature (OK} 281.1 temperature 
~ Wright/Bradley Lake Divided flow through WrighVBradley Lake 

residence time (vr) 0.05 by surface area and depth. 



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

Cohoes drinking water 
intake pervious watershed 
area (m2l 2.38E+08 USGS 1 :100,000 topograohic map 
Cohoes drinking water 
intake impervious Assumed 2% impervious using USGS 
watershed area (m2) 4.86E+06 1:100,000 topooraphic map 
Total watershed area for 
Cohoes drinking water 
intake (m2l 2.43E+08 USGS 1:100,000 topoqraphic map 
Average flow through 

-a; 
Mohawk River at Cohoes. 

I
NewYorx I (mJ/y) 3.07E+09 

Data from USGS gage (#01357500) on the 
Mohawk River at Cohoes, New York 

1ii Width of Mohawk River at 

==t:rl Cohoes (ml 220 USGS 1:100,000 topoaraphic map 
C: 
:ii: 
.E 

Depth of Mohawk River at 
Cohoes /ml 3.0 

Calculated using width from 1 ::24,000 
USGS topo and flow from USGiS gage 

e, 
O'l 
Cl) 

0 
.c: 
0 
(J 

0 
~ 

Length of Mohawk River 
from drinking water intake 
to within 20 km of stack 
Average velocity of 
Mohawk River at Cohoes 

(m) 

(mis) 

2.57E+04 

0.15 

USGS 1:100,000 topoaraohic map 
Calculated using width from 1:100,000 
USGS tooo, flow from USGS oaQe. 

0 Average flow through 
reservoir at Cohoes water Information gathered from personnel at 
filtration plant (m3/vl 3.46E+06 Cohoes filtration plant. 
Surface area of reservoir 
at Cohoes filtration plant (m2l 3.97E+04 USGS 1 :24,000 toooaraphic map 
Depth of reservoir at Estimated using USGS 1:24,000 topo map 
Cohoes filtration plant Cm\ 3.0 and dunno ENSR site visit 
Temperature of reservoir Estimated based on average air 
at Cohoes filtration plant (OK\ 273.1 temperature 
Residence time of 
reservoir at Cohoes Divided flow through reservoir by surface 
filtration plant (yr) 0.03 area and depth. 

Green Island wetland 
I pervious watershed area (m2) 1.00E+06 USGS 1 :24,000 toooaraohic mao 
Green Island wetland 
impervious watershed 
area {m

2l 5.12E+04 
Assumed 5% impervious using USGS 
1 :24,000 toooaraphic map 

Total watershed area for 
Green Island wetland (m2l 1.02E+06 USGS 1 :24,000 topoqraphic map I 

Geraghty. et al. 1973. Water Atlas of the 
Average flow through United States. Plate 21. Calculated using 

-0 
C: 
Ill 

wetland at Green Island. 
New York (m;iM 5.20E+05 

total annual surface water runoff and 
watershed area 

~ 
C: 

"'Q).... 
0 

Surface area of wetland at 
Green Island 
Width of wetland at Green 

(m2) 8.50E+04 USGS 1 :24,000 toooaraohic mao 

.2 Island (ml 126 USGS 1 :24,000 tooooraphic mao 
E 
Cl> 
1,1 
Ill 
'o 

Depth of wetland at Green 
Island 
Length of stream through 

(m) 0.3 USGS 1 :24,000 tooo □ raphic mao 

<( 

-0 
C: 
.5! 
iii 

wetland 

Average velocity of 

(ml 6.80E+02 USGS 1 :24,000 toooaraphic map 
Calculated using dimensions from 
1 :24,000 USGS topo and flow calculated 

wetland at Green Island (mis) 0.000 usinq surface runoff. 
== Geraghty, et al. 1973. Water Atlas of the 

Average flow through United States. Plate 21 Cat,~ulated using 
wetland at Green Island, total annual surface water runoff and 
New York (ms/v\ 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 flow through wetland by surface 
filtration plant (yr\ 0.01 area and depth. 



Table 6--3 

Beef and Dairy Cattle Crop Ingestion Ratesa 

Norlite Corporation, Light Aggregate Facility 

Cohoes, NY 

Crop 

BeefCattle · .. 

. . . 

5.0" 1U"Alfalfa/Hay 

2.5Pasture Grass 1.25 

5.0Com Silage 2.5 

17.5Total Feed 8.75 

a Source; NYSDOC (1993) and "NYS .Agrici.i~ral Statistici:f$efyice (;1~2)~ : . 
n •• 

b In accor.dance·with NYSOOH {1993):"it was·assumea :th~beefand·c1aity'.:~;~do':nof;co~lil~ 
locally-growngrain. and the alfalfa/hay iogestion rate:was:adjµstecr upwards. . · ·. · · · ·· · 

~ . .•.: .. . 

54949!lT63.00C. 9514-046-400 



Table 6-4 
Summary of Potential Exposure Assumptions 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 
(Base case) 

Parameter 

Parameters Used in the Inhalation Pathway 

Exposure Duration (yr) 

Inhalation Rate (m"3/day) 

Body Weight (kg) 

Parameters Used in the Soil Ingestion Pathway 

Exposure Frequency (days/365 days} 

Exposure Duration (yr) 

Soil Ingestion Rate (mg/day) 

Body Weight (kg) 
Parameters Used in the Produce Ingestion Pathway ,., 

Exposure Duration (yr) 

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 (inci. % use) 

Net FW Below-Ground vegetables ( incl. % use) 

% Local Crop Use 

Body Weight (kg) 

Parameters Used in the Beef Pathway 

Exposure Duration (yr) 

Beef Consumption Rate (kg/day) 

Local Beef Consumption Factor 

Body Weight (kg) 

Parameters Used in the Dairy Pathway 

Exposure Duration (yr) 

Dairy Products Consumption Rate (kg/day) 

local Dairy Consumption Factor 

Body Weight (kg) 

Parameters Used in the Fish Ingestion Pathway 

Exposure Duration (yr) 

Fish Consumption Rate (kg/day) 

Local Fish Consumption Factor 

Body Weight (kg) 

Parameters Used in the Drinking Water Pathway 

Exposure Duration (yr) 

Water Ingestion Rate (Vday) 

Body Weight (kg) 

Parameters Used in the Mother's Milk Ingestion Pathway 

Exposure Duration (yr) 

Fraction Fat in Adult Female 

Frac..iion Fat in Breast Milk 

Breast Milk Consumption Rate (kg/day) 

Fraction of Compound Distributed to Fat 

Body Weight (kg) - Infant 

Bodv Weiaht (kal - Mother 

Notes: 

NA - Not Applicable. 

Resident Subsistence 
Child Adult Farmer 

2.5 30 40 

86 20 20 

13.2 70 70 

130 44 180 

2.5 30 40 
200 100 100 

13.2 70 70 

2.5 30 40 

3 16 30.7 

7 37.3 71.5 

10.9 58 111.2 

0.066 0.066 0.066 

0.126 0126 0.126 

3 16 30.8 

2.4 11.6 22.2 

10 52 100 

13.2 70 70 

2.5 30 40 

0.02 0.051 0.051 
0.1 0.1 1 

13.2 70 70 

2.5 30 40 

0.418 0.283 0283 

0.1 0.1 1 

13.2 70 70 

2.5 30 40 
O.OHlO 0.0180 0.018 

0.25 1 1 

13.2 70 70 

2.5 30 40 

1 2 2 

132 70 70 

1 NA NA 

NA 03 NA 

NA 0.04 NA 

0.8 NA NA 

NA 0.8 NA 

8 NA NA 

NA 70 NA 

. For an pathways (except tor 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 tor exposed c:rops. 
''' - For leafy and exposed crops, the produce consumption rates were converted to dry weight For root veqetables. 

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 R6E+3 Vday (child) and 

2E+4 I/day (adult) provided by NYSDOH (1991 ). 

(d) NYSDOH (1991). 

Subsistence 
Fisher 

30 

20 

70 

44 

30 
100 

70 

30 

16 

37.3 

58 

0.066 

0.126 

16 

11.6 

52 

70 

30 

0.051 

0.1 
70 

30 

0.283 

0.1 

70 

30 
0.06 

1 

70 

30 

2 

70 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

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

(f) - NYSDOH (1993). 

(g) - U.S.DA (1993 and 1994) 

(h) NYSDOH & US. EPA comment agreement: 2/28/02 

(i) - U.S. EPA Exposure Factors Handbook (1987) 
Source ENSR 2002 R.N.. 2 

References 

(d,h} 

(c,b} 

(d,h} 

(d,h,b} 

(d,h) 

(b.d) 
(d,h) 

(d,h) 

(d) 

(d) 

(d) 

(g) 

(g) 

(d.i) 
(d,i) 

(d) 

(d,h) 

(d,h) 

(d) 

(f) 

(d,h) 

(d,h) 

(d) 

(f) 

(d,h) 

(d,h) 

(a,b,d,e,h,i) 

(a,f,i) 

(d,h) 

(d,h) 

(d) 

(d,h) 

(d) 

(d) 

(d) 

(d) 

(d) 

(d) 
(d 



Table 6-5 
Summary of Potential Exposure Assumptions 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 
(EPA 'Alternate Case') 

Parameter 
Resident Subsistence 

Farmer 
Subsistence 

Fisher ReferencesChild Adult 

Parameters Used in the Inhalation Pathway 

Exposure Duration (yr) 6 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) 

Soil 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 

Exposure Duration (yr) 

Produce Consumption Rate (Wet Weight)(g/day) 

Leafy Crops" 

Exposed Crops·· 

Root Vegetable 

Wet to Dry Weight Conversion Factor 

Leafy Crops** 

Exposed Crops** 

6 30 40 30 (b,h) 

Net OW Above-Ground Vegetables (inct % use) 3.9 13.2 52.9 13.2 (b,d,i) 

Net FW Below-Ground vegetables ( incl. % use) 6.3 20 80 20 (b,d,i) 

% 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) 6 30 40 30 (d,h) 

Beef Consumption Rate (kg/day) o.oon 0.0798 0.0798 0.0798 (b) 
Local Beef Consumption Factor 0.25 0.25 1 0.25 (i) 
Body Weight (kg) 15 70 70 70 (d,h) 

IParameters Used in the Dairy Pathway 
Exposure Duration (yr) 6 30 40 30 (d,h) 
Dairy Products Consumption Rate (kg/day) 0.279 0.5894 0.5894 0.5894 (d)

i 
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) 6 30 40 30 (d,h) 

Fish Consumption Rate {kg/day) 0.0114 0.0819 0.0819 0.0819 (a,b,d,e,h,i) 

Local Fish Consumption Factor 0.25 0.25 0.25 1 (a,f,i) 

Body Weight (kg) 15 70 70 70 (b,h) 

Parameters Used in the Drinking Water Pathway 

Exposure Duration (yr) 6 30 40 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 Mother'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,d) 

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) 

Bodv Weioht {kol Mother NA 70 NA NA {b,d 

Notes: 

NA Not Applicable. 

• - 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.,,, 
- For leafy 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 

(a) - Best professional judgement 

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

(c) - These values have been converted from inhalation rates of 8.6E+3 I/day (child) and 

2E+4 I/day (adult) provided by NYSDOH (1991). 

(d) NYSDOH (1991) 

(e) - Fish ingestion rates for residents/farmers are 25% of the subsistence adult fisher and child default ingiistion rates (ref i). 

(f) - NYSDOH (1993). 

(g) - U.S.DA (1993 and 1994) 

(h) - NYSDOH & US. EPA comment agreement 2/28/02 

(i) U.S. EPA Exposure Factors Handbook (1987) 
Source: ENSR 2002 R.N.:3b 



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 effects. 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)J. 
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 HOs 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 6, 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 sets 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, etc.) in Table 7-5 and 7-6 for 
the "Base Case". (A comparable set of COPC-specific and exposure pathway summary table 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 I 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 I, 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 results 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" to refer to the primary location set, 

which includes the residence located just north of the Norlite 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 Norlite site, just south of 
the first farm (See Figure 2-3). 

There is assumed to be only one "subsistence fisher' location 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 wate~r. 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 1x10-6 to represent an acceptably 
insigni'ficant range of risks (U.S. EPA, 1989b). However, for lightweight aggregate kiln facilities, U.S. 
EPA recommends an initial comparison with an acceptable target leivel 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 iis 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 pr,eviously 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 simultaneously. 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 I, 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 below.-: 

7.1.1 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-Sa and b for each residential location scenario. The total 
calculated cancer risk for this particular type of receptor is 3.61 x 10-7 .for the primary residential 

) location (to the north) and 5.18 x 10-a for the secondary alternative 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 7-1 b). 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 10·5_ 

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 I 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 total 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 10-6 at the primary northern residence scenario location and 3.02 x 10-7 at the secondary 

location. Exposure to dioxins and furans associated with inhalation and the assumed level of 
recreational fish consumption lead chromium (VI) 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 10·5 

_ 

For the Adult Residents at both locations, the comparative predictio,ns made for the Alternate cases 
(See Tables l-2a and l-2b) are higher by factors of less than two for the northern residence to almost 

four for the southern residence, but both are well within the EPA risk benchmark. 

7.1.3 Subsistence Farmer 

The chemical-specific cancer risk associated with the Subsistence Fam1er's exposure to COPCs 
emitted from the Norlite kilns facility is shown in Table 7-3a and b. The total cancer risk is also shown 
in the Risk Summary Tables 7-5a and b. The total cancer risk for the beef fam1 receptor is 1.15 x 10-6. 

For the dairy farm, the predicted value is 1.06x10-6, 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"5 by factors of 8 to 1O, 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 I), these risk 
predictions remain well below the recommended health benchmark. For the "Base Case," the total 
risk for the northern Beef Fam1er resident is less than 21% of the benchmark; while, for the "EPA 
Alternative Case (Table I - 3a), it is predicted to be slightly less that 35% of the 1 x 10"5 risk 
benchmark. Similar ratios of results are shown for the southern location of the Dairy Fam1er (Table 1 -
3b). 

7.1.4 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 10-6. Once again, about 

25% is due to 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 10·5_ 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 thatn 40% of) the EPA n:!commended risk benchmark of 
1 x 10-5• All 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 RID 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, 1989b), 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 pattern 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. If this total HI 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 to refine the HI 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 kilns being assessed. HI 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 6-5 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 Altemative 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 Norlite 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 receptor is predicted to be close~ to 0.23 for the primary resident 
location (to the North) and 0.18 for the secondary resident location (to the South). Both of these 

·, calculated hazard index totals are clearly dominated (>99%) by the1 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 recommended benchmark of HI 
= 0.25. If 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 demonstrable adverse effects. That 
is due to the inherent safety factors always included in the derivation of RfD values used in the HI 
calculations. 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 included 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 ¼ 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 higr1er than the "Base Case" results. 

Norlite-9514-046-500\2002 MRA Update Final 7-7 10/02 Rev. oF October, 2002 

Report\HHRA+SLERA .doc 



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 HI 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 southern 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 northern 
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 to 0.91 and 0.86, respectively. However, If the average adult 

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 AME 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 results would very likely be below the screening target value. 

\ 
7.2.3 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 7-6a 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 HI 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 HI lower than the HI= 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 HI is also summarized in the Risk Summary Table 7-6a. The total 

HI for this receptor is 0.21. This total HI 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 tact 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 significantly 
improve the reliability of these modeling projections. 

7 .2.5 Dioxins/Furans in Mothers' Milk 

To address potential concerns 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 breast-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 Noirth 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 to 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). 
AU 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 nationar 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 predicted from fate and transport modeling (described in Sections 3 and 6) are 
generally so low that it is not feasible to input these values to the IEUBK model available to the general 

public. As can be seen in Table 7-8a and 7-8b, this is also the case for the Norlite facility. 
·1 

...._... 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 slope factors are given in Table 7-8a and 7-Sb. Table 7-8a presents results for the Child 

resident at the northern location and Table 7-Sb 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 concern 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 concern 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-Sb 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-Sa is 8.8 x 10-5 ug/dl. This level is a factor of 100,000 lower that the CDC level of 

concern. 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 Alternative 
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Case''; based on the ratios demonstrated for the other comparisons, e,ven 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" 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 
irritation 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 short-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 Bum, 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-1 Ocalculation is required. As discussed in Section 
3.0, the maximum 1-hour and 24-hour average normalized air concentrations used in the analysis 
were 69.0 µg/m3 per g/sec and 16.56 µg/m3 per g/sec, respectively, based upon 1999 Trial Bum 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 chloride, 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 HCI 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 Nortite facility is 
likely to have lowered the HCI emission rate; there is currently no newer data to confirm that. This 
would only occur if I\Jorlite is operating both kilns at maximum permitted 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. 

7.3.2 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 Bum were calculated from thi~ 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 10-6. 

Table 7-1 O presents the results of the long-term comparison with ACG values tabulated in DAR-1 . Of 
all the chemicals compared with the ACG values, none exceed 50°/c,. 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 surprising 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 assumptions 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 5-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 greatest 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 results 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 qualitatively 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 quantitative 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 modeling 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 bums. These procedures 
indicate that emissions are likely to 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 kilns. 
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7.4.1.2 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 emitteid 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 concern for the present MRA 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 two 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 affects 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, 

Norfite-9514·046-50()\2002 MAA Update Final 7-14 10/02 Rev oF October. 2002 
Report\HHRA+SLERA .doc 



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 to produce those HI estimates. For that reason, the 

deposition velocities assumed in this MRA 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. 

7.4.1.3 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. 

7.4.2 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. 

7.4.2.1 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 to 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 result, overestimation of the 

potential for adverse effects to humans is more likely than underestimation. 

7.4.2.2 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. 
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7.4.2.3 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 concern. 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 chloride might be a potentially significant risk. The 
updated risk factor, and more refined information about the maximum possible concentration likely to 
occur led to 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 

7.4.2.4 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 results 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, 1993). 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 behavioral/learning 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" RfD {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 itsE~lf 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 
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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 -5

). If this HI constituent were multiplied by 50, 
the total HI contribution would be 1.24 x 1o·3• 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. 

7.4.3 Exposure Assessment 

During the exposure assessment, exposure point concentrations am estimated and exposure doses 
calculated. Exposure point concentrations 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 uncertainty associated with estimating the depth of soil into which COPCs are will mix 
uniformly after they deposit during atmospheric transport and dispersion. Agricultural 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 earthwom1 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 adults 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 tum 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 (1994c 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 (SGS) 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 turnover 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 all 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. 

7.4.3.4 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 intak1a of the compounds by receptors. 

The conservative assumptions were made to 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 6-4), was considered the most realistic and 
accurate for the area around Norlite. This opinion is also reflecte~d 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 overall 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 ½ 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 to 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. 

7.4.3.5 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 to water, soil, air and food. Tables 

6-4 and 6-5 have been included to make clear the values 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 to spend ¾ 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 Alternative Case, the exposure time 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. 
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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 summed, as in this report, although 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. 

7.4.4.2 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. 

7.4.4.3 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 bum 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 individuat 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 TOCffOE 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 
Noncarclnogenlc Hazard Index • Child Resident 
North Resident Location • Refined Evaluation 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Tglal tjoai.ar51lngg1nl!j tfaz1mi Ins!•! • Cl!lld R11ldea1 
Total HI= 2,25E-01 

Hazard Index for consumption of beef 
Hazard Index lor consumption of milk 
Hazard Index lor consumpllon of fish 
Hazard Index for consumption of soil 
Hazard Index for consumplion ol above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumpllon of drinking water 
Hazard Index for Inhalation 

Total Hazard Index • All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Tgta! Cani,e[ Rls!i • ~l!lld BesldgnJ 
Total Risk= 3.61E·07 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of mllk 
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 lnhalallon 

Total Cancer Risk• All Potential Exposure Pathways 

Fraction of 1E-05 Benchmark 

Notes: 

Norllte02B NY.xis 

1.78E•07 
2.02E-07 
7.46E-07 
4.26E-06 
3.30E-06 
5.23E-07 
1.75E-06 
1.S0E-04 

1.61E-04 

0.001 

2.75E-12 
3.12E•12 
1.15E·11 
6.57E·11 
5.09E·11 
8.04E•12 
2.69E·11 
5.28E·08 

5.30E·08 

0.005 

As 
Sb 
Ba 
Be 
Cd 
Total Cr 
Cr VI 

1.35E-0B 
5.0BE-08 
2.27E•07 
9.70E·07 
9.74E-07 
4.25E·07 
2.05E•07 
2.16E-05 

2.45E·05 

0.000 

0.00E+00 
0.O0E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+O0 
0.00E+00 
0.00E+00 

0.00E+00 

0.000 

Arsenic 
Antimony 
Barium 
Berylllum 
Cadmium 
Total Chromium 
Chromium VI 

2.04E•11 
1.79E-09 
3.60E·0B 
B.95E·09 
9.48E-09 
1.99E-09 
2.07E-09 
1.10E-04 

1.10E-04 

0.000 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+O0 
0.00E+00 
0.00E+0O 

0.00E+00 

0.000 

9.29E-10 
2.83E-11 
2.07E-08 
3.69E-07 
3.07E-08 
3.33E·09 
1.07E-08 
4.44E-04 

4.44E•04 

0.002 

0.00E+00 
0.00E+00 
0.00E+00 
O.O0E+00 
0.00E+00 
0.00E+00 
0.00E+00 
1.66E·09 

1.66E·09 

0.000 

1.63E-09 
3.30E-09 
1.32E-06 
1.42E·06 
3.18E-06 
1.15E-06 
1.83E•07 
1.72E·04 

1.79E-04 

0.001 

0.00E+00 
0.00E+00 
O.00E+00 
0.00E+0O 
0.O0E+00 
0.00E+00 
0.00E+00 
4.81E-09 

4.81E-09 

0.000 

4.09E-11 
3.68E•10 
1.49E-12 
3.48E·09 
2.87E-10 
8.12E-11 
3.85E-12 
5.00E-04 

5.00E-04 

0.002 

0.00E+00 
0.00E+OO 
0.00E+00 
0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.O0E+00 

0.000 

4.00E-09 
4.14E-08 
9.01E-10 
2.31E·08 
2.51E·08 
1.61E·09 
1.14E-08 
1.24E•04 

1.24E-04 

0.000 

O.00E+00 
0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
8.41E·08 

8.41E·08 

/
0.008 



Table 7-1a 
Noncarclnogenlc Hazard Index • Child Resident 
Nor1h Resident Location - Refined Evaluation 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

!2tl!I tiS!!l!il!f!iln2geal!i !ja?!![sl l!Jsl!l! • s;;hlls! f!esldent 
Total HI = 2.25E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumption of llsh 
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 Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Cancer Risk• ~hlld Resls!eat 
Total Risk= 3.61E-07 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumption of llsh 
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 

Fraction of 1 E-05 Benchmark 

Notes: 

Norllte028 NY.xis 

O.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 
0.00E+00 

0.00E+00 

0.000 

Pb 
NI 
Se 
Ag 
Tf 
Zn 
TCDD-TEQ 

3.35E-08 6.70E-10 1.18E-08 
2.07E·07 6.62E-0B 3.02E-06 
1.89E-07 1.54E-0B 3.22E-07 
5.74E-07 2.54E-09 5.48E-08 
2.57E-07 1.04E-08 2.71E•07 
6.11E-08 8.70E-10 8.52E-08 
8.48E-08 4.66E-09 6.12E-08 
3.18E-02 4.95E-07 6.49E-06 

3.18E-02 5.95E-07 1.03E-05 

0.127 0.000 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 
0.00E+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 
1.19E-08 0.00E:+00 0.00E+00 

1.19E-08 0.00E+00 0.00E+00 

0.001 0.000 0.000 

Lead 
Nickel 
Selenium 
Sliver 
Thallium 
Zinc 
2,3, 7,8-TCDD Toxicity Equivalents 

4.49E-06 
8.32E-06 
4.93E-08 
1.26E-05 
3.57E·06 
6.54E-06 
1.71E-06 
1.83E-04 

2.14E-04 

0.001 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.O0E+00 
0.00E+00 
0.00E+00 

0.00E+00 

0.000 

8.51E-11 5.17E-06 
1.15E-09 3.31E-05 
7.98E-07 1.99E-05 
8.82E-08 5.16E-05 
1.34E-07 1.29E-07 
5.24E-08 5.14E-06 
1.36E-0B 1.18E-07 
1.46E-06 5.12E-05 

2.SSE-06 1.66E-04 

0.000 0.001 

0.00E+00 3.46E-09 
0.00E+00 2.26E-08 
0.00E+00 9.39E-09 
O.00E+00 2.38E-08 
0.00E+00 7.90E-11 
0.00E+00 3.0SE-09 
0.00E+00 7.81E-11 
0.00E+00 3.57E-08 

0.00E+00 9.82E-0B 

0.000 0.010 



Table 7-1a 
Noncarclnogenic Hazard Index - Child Resident 
North Resident Location - Refined Evaluation 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

I2t11 ~2"!.1!'!.la2geal2 HH!!l! ID!I!!!! • ~hll!I BHl!len! 
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 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 

!Qlal ~an!;,er Risk • Chlld 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 sol! 
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 

Notes: 

Norlile028 NY.xis 

3.76E-11 
3.66E-10 
4.05E-09 
3.26E·09 
9.40E·10 
7.20E-08 
1.71E-11 
7.55E-10 

8.14E·08 

0.000 

2.81E-14 
2.74E-13 
3.02E-12 
2.43E-12 
6.89E-13 
5.26E-11 
1.28E-14 
3.71E-12 

6.28E-11 

0.000 

BAA 
BAP 
BBF 
BKF 
CHRYS 
DBAHA 
INDENO 

4.94E·10 
5.56E-09 
5.93E-09 
5.20E-09 
9.19E·10 
3.63E-08 
1.55E-11 
1.25E-09 

2.41E-09 
2.40E-08 
6.89E-08 
5.65E-OB 
7.35E-09 
7.43E-07 
1.57E-10 
8.42E-09 

5.57E-06 9.10E-07 

0.000 0.000 

3.69E-12 
4.18E-11 
4.32E-11 
3.75E·11 
6.78E-12 
2.61E-10 
1.14E-13 
6.15E·12 

1.BOE-12 
1.BOE-11 
5.10E-11 
4.16E-11 
5.38E-12 
5.39E-10 
1.17E-13 
4.14E-11 

4.01E-10 6.96E-10 

0.000 0.000 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenz(a,h)anthracene 
lndeno( 1,2,3-c,d)pyrene 

6.52E-10 
7.44E-09 
3.70E-09 
2.97E·09 
8.35E-10 
2.68E-08 
1.19E-11 
1.12E-09 

4.35E·08 

0.000 

4.BBE-14 
5.57E-13 
2.69E·13 
2.14E-13 
6.20E-14 
1.93E-12 
8.76E-16 
5.53E·12 

6.61E·12 

0.000 

8.51E-10 
8.78E-09 
6.13E-08 
4.62E-08 
9.34E-09 
6.58E-07 
1.77E-10 
5.99E-09 

7.91E-07 

0.000 

6.34E-15 
6.56E-14 
4.51E~13 
3.38E-13 
6.S0E-14 
4.76E-12 
1.31E-15 
2.95E-11 

3.51E-11 

0.000 

6.33E-09 
7.43E-08 
7.55E-10 
6.10E-10 
2.98E-09 
4.56E-09 
4.16E-12 
8.52E-10 

7.43E·08 
8.72E-07 
7.BBE-10 
7.86E-10 
1.49E-OB 
4.86E-09 
3.27E-12 
1.19E-09 

9.04E-08 9.69E-07 

0.000 0.000 

4.75E-11 
5.57E-10 
5.49E-12 
4.39E-12 
2.23E-11 
3.28E-11 
3.09E-14 
4.191::-12 

5.57E-11 
6.54E-10 
5.72E-13 
5.65E-13 
1.12E-11 
3.50E-12 
2.43E-15 
5.BBE:-12 

6.74E·10 7.31E-10 

0.000 0.000 



Table 7-1a 
Noncarclnogenlc Hazard Index • Child Resident 
North Resident Location • Refined Evaluation 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

T2tal ~onc1miln2Q!!!ll!1 HHard ID!!!!!! • Qhllg BHldenl 
Total HI a 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 consumption of above-ground vegetables 
Hazard Index for consumption ol below-ground vegetables 
Hazard Index for consumption ol drinking water 
Hazard Index for Inhalation 

2.87E-OB 
2.64E-07 
1.28E-06 
9.40E-06 
6.87E-06 
3.03E•04 
1.17E-07 
6.87E-06 

1.21E·OB 
1.22E-07 
1.42E-06 
1.32E-06 
6.96E-07 
1.03E-04 
3.02E-07 
8.11E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.61E-11 

O.OOE+OO 
0.00E+OO 
3.0SE-07 
1.98E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.86E-12 
0.00E+OO 
O.OOE+OO 
4.17E-07 
1.64E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.13E-11 

O.OOE+OO 
O.OOE+OO 
2.68E•07 
1.24E-04 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.0BE-15 

O.OOE+OO 
O.OOE+OO 
3.16E-09 
4.10E-06 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
9.59E-13 

O.OOE+OO 
0.00E+OO 
7.32E-09 
1.37E-05 

Total Hazard Index - All Potential Exposure Pathways 3.28E-04 1.BBE-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 Qan2!!r Bis~ • Q!!II!! BHl!!!!nt 
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 Inhalation 

2.75E-13 
2.53E-12 
1.23E·11 
9.01E-11 
6.56E·11 
2.89E-09 
1.13E·12 
1.50E•i0 

5.30E-13 
5.34E-12 
6.22E-11 
5.77E-11 
3.0SE-11 
4.51E-09 
1.32E-11 
8.11E-09 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
1.47E-16 

O.OOE+OO 
O.OOE+OO 
1.73E-12 
7.69E-10 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
9.76E-17 
O.OOE+OO 
0.00E+OO 
8.37E-13 
2.93E-10 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
6.19E·19 
0.00E+OO 
O.OOE+OO 
1.82E·12 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.85E-17 
O.OOE+OO 
O.OOE+OO 
7.52E-13 
8.56E·10 

Total Cancer Risk• All Potential Exposure Pathways 3.21E-09 1.2BE-08 7.70E-10 O.OOE+OO 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 
HCBZ 
BZ 
BM 

.CCl4 
DCDFM 
T13DCP 

Bls(2-ethylhexyl)phlhalate 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Dlchlorodlfluoromethane 
Trans-1,3-Dlchloropropene 

Norlite02B NY.xis 



Table 7-1a 
Noncarclnogenlc Hazard Index • Child Resident 
North Resident Location • Refined Evaluation 
Norlite Corporation Light Aggregate Faclllty 
Cohoes, NY 

!21!!1 ~2ns:ars;ln2Q!!DI!. t!I!!&[!! ID!!!!! • ~hll!! Resident 
Total HI= 2.25E-01 

Hazard Index for consumption of beef O.OOE+OO O.OOE+OO 8.22E-12 8.30E-11 1.16E·11 3.4BE·11 O.OOE+OO 
Hazard Index for consumption of milk O.OOE+OO 0.00E+OO 8.54E·11 9.71E-10 1.36E·10 4.0SE-10 O.OOE+OO 
Hazard Index for consumption of fish O.OOE+OO 0.00E+OO 8.31E-08 1.50E-05 4.BBE-07 2.05E-06 O.OOE+OO 
Hazard Index for consumption of soil 3.95E-14 5.92E·14 1.89E-09 2.76E-06 3.12E-07 1.13E·06 1.37E-13 
Hazard Index for consumption of above-ground vegetables O.OOE+OO O.OOE+OO 2.20E·09 1.82E-04 1.74E-05 7.04E-05 O.OOE+OO 
Hazard Index for consumption of below-ground vegetables 0.00E+OO O.OOE+OO 4.32E•07 1.37E•03 1.36E•04 5.39E•04 O.OOE+OO 
Hazard Index for consumption of drinking water 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 1.17E•06 8.19E·06 3.61E-03 1.BOE-03 2.57E·05 1.03E-04 9.10E·06 

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 

T2tal Cancer Risk• Chll!! Resident 
Total Risk= 3.61E-07 

Cancer Risk for consumption of beef O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO 5.41E·16 8.11E-16 O.OOE+OO 
Cancer Risk for consumption of milk 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 6.33E·15 9.53E·15 0.00E+OO 
Cancer Risk for consumption of fish O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO 2.27E-11 4.76E-11 O.OOE+OO 
Cancer Risk for consumption of soil 0.00E+OO 9.12E-18 O.OOE+OO 0.00E+OO 1.46E-11 2.62E·11 2.44E-19 
Cancer Risk for consumption of above-ground vegetables O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 8.10E·10 1.64E·09 0.00E+OO 
Cancer Risk for consumption of below-ground vegetables O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 6.34E-09 1.26E·08 0.00E+OO 
Cancei Risk for consumption of drin king water O.OOE+OO 2.97E-1 1 O.OOE+OO OOOE+OO 5.68E·1 1 1.17E·10 2.46E-13 
Cancer Risk for Inhalation O.OOE+OO 5.63E·10 O.OOE+OO 0.00E+OO 2.73E-09 5.4BE-09 1.15E-10 

Total Cancer Risk - All Potential Exposure Pathways 0.00E+OO 5.93E-10 0.00E+OO O.OOE+OO 9.98E-09 1.99E·OB 1.15E-10 

Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.001 0.002 0.000 

Noles: 
TCFM 
VCL 
HCP 
2-NA 
2,4-DNT 
2,6-DNT 
CLMTHN 

Trichlorofluoromelhane 
Vinyl Chloride 
Hexachlorocyclopenladlene 
2-Nllroanlllne. 
2,4-Dlnllrololuene 
2,6-Dlnltrotoluene 
Chloromethane 

Norllte028 NY.xis 



Table 7•18 
Noncarclnogenlc Hazard Index • Child Resident 
North Resident Location • Refined Evaluation 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

I2tal H2n,ar!ila2011al11 l:ll!!!!rd ln!!11x • Q!Jlld Be1l!i!11n! 
Total HI., 2.25E-01 

Hazard Index for consumpllon 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 vegelables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

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

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.85E·13 

O.OOE+OO 
0.00E+OO 
2.23E·08 
8.58E·06 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.76E·11 

0.00E+OO 
O.OOE+OO 
5.29E·09 
1.31E-06 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.40E·11 

O.OOE+OO 
O.OOE+OO 
6.28E·08 
2.73E·03 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

4.03E·12 
4.39E·11 
4.52E-07 
1.42E·09 
2.06E·09 
3.26E-07 
1.49E-07 
5.15E·05 

Total Hazard Index• All Potential Exposure Pathways 1.52E-04 8.60E-06 1.31E-06 2.73E-03 O.OOE+OO 5.25E-05 

Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.011 0.000 0.000 

Total Cancer Risk • Chjld Re~l!i!e[!t 
Total Risk= 3.61E-07 

Cancer Risk for consumption of beel 
Cancer Risk for consumption or mllk 
Cancer Risk for consumption of fish 
Cancer Risk !or consumption ol soil 
Cancer Risk for consumption or above-ground vegetables 
Cancer Risk ror consumption of below-ground vegetables 
Cancer Risk for consumption or drinking water 
Cancer Risk !or Inhalation 

4.21E-13 
4.94E-12 
3.71E·11 
3.03E•12 
8.37E-12 
1.78E-08 
1.15E·11 
i .93E-09 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.45E-16 

0.00E+OO 
O.OOE+OO 
4.13E·12 
1.07E-09 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
7.21E-15 

O.OOE+OO 
O.OOE+OO 
2.17E·12 
1.22E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.48E-09 

O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
3.29E-08 

2.15E-18 
2.34E-17 
2.42E-13 
7.57E-16 
1.10E-15 
1.74E-13 
7.98E-14 
6.28E-11 

Total Cancer Risk• All Potential Exposure Pathways 1.98E-08 1.08E-09 1.23E-09 1.48E-09 3.29E-08 6.33E-11 

Fraction of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.003 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-Butadlene 
Hexachlorobutadlene 

Norlite02B NY.xis 



Table 7-1a 
Noncarclnogenic Hazard Index • Child Resident 
Nonh Resident Loca11on • Refined Evaluation 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

!Qt!!! NQn!iatcla2genl12 ~azard !!Jdex • !:tblls! BHls!!!lt 
Total HI = 2.25E..01 

Hazard Index for consumption of b&ef 
Hazard Index for consumption of milk 
Hazard Index for consumpllon of fish 
Hazard Index for consumption of soil 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumption o1 below-ground vegetables 
Hazard Index for consumpllon of drinking water 
Hazard Index for Inhalation 

Total Hazard Index• All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total !;;B!]Cer Risk. Chlls! 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 consumpllon of above-ground vegetables 
Cancer Risk for consumption of below-ground vegetables 
Cancer Risk for consumption of drinking water 
Cancer Risk ior inhaiaiion 

Total Cancer Risk - All Potential Exposure Pathways 

Fraction of 1E..05 Benchmark 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00!:+00 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
1.09E-05 

1.09E-05 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

1.39E·06 
1.52E-05 

0.00E+OO 
2.93E-04 
3.49E-04 
5.49E-05 
1.14E-05 
3.86E-04 

1.11E·03 

0.004 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

8.27E-08 1.15E-05 
1.28E·06 6.29E·05 
1.78E-01 1.78E-01 
1.56E-05 3.96E-04 
2.76E-04 9.15E-04 
8.82E-06 2.66E-03 
5.85E-06 6.SOE-05 

O.OOE+OO 4.29E-02 

1.78E-01 2.25E-01 

0.714 0.901 

0.00E+OO 3.57E-09 
0.00E+OO 2.39E-08 
O.OOE+OO 9.69E·09 
O.OOE+OO 2.42E-OB 
0.00E+OO 2.73E-09 
O.OOE+OO 4.80E·08 
O.OOE+OO 3.46E-10 
0.00E+00 2.49E-07 

O.OOE+OO 3.61E-07 

0.000 0.036 

Notes: 
Hg Elemental Mercury 
HgCI Mercuric Chlorld 
MeHg Methyl Mercury 

Norlite028 NY.xis 



Table 7-1b 
Noncarcinogenlc Hazard Index and Cancer Risk - Child Resident 
South Resident Location 
Norllle Corporation Light Aggregate Facility 
Cohoes, NY 

I2!1!1 ~2!l!cl!rclnQgenlc !je:uus! Index • !;;bll!! RHl!!e □ ! 
Total HI " 1,80E-01 

Hazard Index tor consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumption ol llsh 
Hazard Index lor consumption of soil 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumption ol below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for lnhalallon 

Total Hazard Index - All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Tota! s;;ancer Risk - !;;l]lld f!asld1nt 
Total Risk= 5.18E-08 

Cancer Risk for consumpllon ol beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumption of llsh 
Cancer Risk for consumption ol soil 
Cancer Risk for consumption of above-ground vegetables 
Cancer Risk for consumption of below-ground vegetables 
Cancer Risk for consumption ol drinking water 
Cancer Risk for Inhalation 

Total Cancer Risk - All Potenllal Exposure Pathways 

Fraction of 1 E-05 Benchmark 

Notes: 

Norlite02C NY.xis 

1.78E-07 
2.02E-07 
7.46E-07 
1.0SE-05 
6.23E-08 
1.31E-06 
1.39E-06 
4.52E-07 

2.11E-05 

0.000 

2.75E-12 
3.12E-12 
1.15E-11 
1.64E-10 
9.59E-11 
2.01E-11 
2.14E-11 
1.59E-10 

4.77E-10 

0.000 

As 
Sb 
Ba 
Be 
Cd 
Total Cr 
Cr VI 

1.35E-08 
5.08E·08 
2.27E-07 
2.42E-06 
2.13E-06 
1.0BE-06 
2.0SE-07 
6.SOE·OB 

6.18E·06 

0.000 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Total Chromium 
Chromium VI 

2.04E-11 
1.79E-09 
3.60E·08 
2.24E·06 
2.07E-08 
4.97E-09 
2.07E-09 
3.29E-07 

4.17E·07 

0.000 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.00E+OO 

0.000 

9.29E-10 
2.83E-11 
2.07E-08 
9.20E-07 
5.95E-08 
8.32E-09 
1.07E-06 
1.33E-06 

2.35E·06 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
5.00E-12 

5.00E-12 

0.000 

1.63E-09 
3.30E-09 
1.32E-06 
3.55E·06 
7.68E-06 
2.88E-06 
1.63E-07 
5.16E-07 

1.61E-05 

0.000 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.45E-11 

1.45E-11 

0.000 

4.09E-11 
3.68E-10 
1.49E-12 
8.69E·09 
6.BBE-10 
2.03E-10 
3.85E-12 
1.SOE-06 

1.61E·06 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.00E+OO 

0.000 

4.00E-09 
4.14E-08 
9.01E-10 
6.76E·08 
4.61E-08 
4.02E-09 
1.14E-06 
3.72E-07 

6.38E-07 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
2.53E-10 

2.53E-10 

0.000 



Table 7-lb 
Noncarclnogenlc Hazard Index and Cancer Risk • Child Resident 
South Resident location 
Norille Corporation light Aggregate Facility 
Cohoes, NY 

I2tal Noncar!j,lnQSl!!]I!,: H!!Zl[I! l!JS!l!l! • ~hi!~ B!!•l~l!!l! 
Total HI ., 1.S0E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumpllon of fish 
Hazard Index for consumption of sol! 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumpllon of below-ground vegetables 
Hazard Index for consumpllon of drinking water 
Hazard Index lor Inhalation 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

3.35E-0B 
2.07E-07 
1.89E-07 
1.43E-06 
5.20E-07 
1.53E-07 
8.48E-08 
9.56E-05 

6.70E-10 
6.62E-08 
1.54E-OB 
6.34E-09 
1.91E·OB 
2.17E-09 
4.66E-09 
1.49E-09 

1.18E-08 
3.02E-06 
3.22E·07 
1.37E-07 
5.B6E·07 
2.13E-07 
6.12E-OB 
1.95E-OB 

4.49E-06 
8.32E-06 
4.93E-0B 
3.15E-05 
6.45E-06 
1.63E-07 
1.71E-06 
5.51E-07 

8.51E-11 
1.15E-09 
7.98E-07 
2.20E-07 
3.16E-07 
1.31E-07 
1.36E-OB 
4.39E-09 

5.17E-06 
3.31E-05 
1.99E-05 
2.32E-05 
2.67E-0B 
2.BSE-06 
1.lBE-07 
1.54E-07 

Total Hazard Index • All Potential Exposure Pathways O.OOE+OO 9.82E-05 1.16E-07 4.37E-06 5.33E-05 1.48E-06 8.44E-05 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Total ~l!ncer Risk • ~hlld Resld!!nt 
Total Risk= 5.18E•0B 

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

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.58E-11 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 

3.46E-09 
2.26E·0B 
9.39E-09 
6.00E-09 
1.71E-11 
1.86E·09 
7.81E-11 
1.07E-10 

Total Cancer Risk • All Potential Exposure Pathways O.OOE+OO 3.6BE-11 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 4.35E-08 

Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.004 

Notes: 
Pb 
NI 
Se 
Ag 
Tl 
Zn 
TCDD-TEQ 

Lead 
Nickel 
Selenium 
Sliver 
Thallium 
Zinc 
2,3,7,8-TCDD Toxicity Equivalents 

Norlite02C NY.xis 



Table 7-1b 
Noncarcinogenic Hazard Index and Cancer Risk - Child Resident 
South Resident Location 
Norlile Corporation Light Aggregate Facility 
Cohoes, NY 

Toi!! ~!2!l!11!r!,tn2S1e!JIS, H1z1rd Ills!!!! • S=!llls! Be1ls!e!JI 
Total HI • 1.80E-01 

Hazard index for consumption of beef 
Hazard Index for consumplion of milk 
Hazard Index for consumption or fish 
Hazard Index for consumption of soil 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumption ol 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 s;ancsir Bis~· S=blld BHls!en! 
Total Risk= 5.18E-08 

Cancer Risk for consumption of beef 
Cancer Risk tor 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 Inhalation 

Total Cancer Risk• All Potential Exposure Pathways 

Fraction of 1E-05 Benchmark 

Notes: 

Norllte02C NY.xis 

3.76E·11 
3.66E-10 
4.05E-09 
3.95E-10 
1.0BE-10 
8.72E-09 
1.71E-11 
2.26E-12 

1.37E-08 

0.000 

2.81E-14 
2.74E-13 
3.02E-12 
2.94E-13 
7.94E-14 
6.38E-12 
1.28E-14 
1.11E-14 

1.0IE-11 

0.000 

BAA 
BAP 
BBF 
BKF 
CHRYS 
DBAHA 
INDENO 

4.94E-10 2.41E-09 
5.58E-09 2.40E-08 
5.93E-09 6,89E-08 
1.53E-09 7.17E·09 
1.5BE-10 7.85E-10 
1.07E-08 9.42E-08 
1.55E-11 1.57E-10 
3.76E-12 2.53E·11 

2.44E-08 1.98E-07 

0.000 0.000 

3.69E-12 1.BOE-12 
4.18E-11 1.BOE-1 l 
4.32E-11 5.10E-11 
1.11E-11 5.28E•12 
1.15E-12 5.71E-13 
7.71E-11 6.84E-11 
1.14E-13 1.17E-13 
1.85E-14 1.24E-13 

1.78E-10 1.45E-10 

0.000 0.000 

Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenz(a,h)anlhracene 
lndeno(1,2,3-<:,d)pyrene 

6.52E-10 
7.44E-09 
3.70E-09 
1.35E-09 
1.36E-10 
1.22E-08 
1.19E-11 
3.38E·12 

2.55E-08 

0.000 

4.BBE-14 
5.57E-13 
2.89E-13 
9.75E-14 
9.94E-15 
8.79E-13 
8.76E-16 
1.66E-14 

1.88E-12 

0.000 

8.51E-10 
8.78E-09 
6.13E•08 
6.18E-09 
1.07E-09 
8.81E-08 
1.77E-10 
1.BOE-11 

1.66E-07 

0.000 

6.34E-15 
6.56E-14 
4.51E-13 
4.52E-14 
7.76E-15 
6.37E-13 
1.31E-15 
8.83E-14 

1.30E-12 

0.000 

6.33E·09 7.43E-08 
7.43E-08 8.72E-07 
7.55E-10 7.BBE-10 
1.03E-09 1.44E-09 
8.61E-11 1.33E-10 
7.66E-09 8.92E-09 
4.16E-12 3.27E·12 
2.56E-12 3.58E-12 

9.02E-08 9.57E-07 

0.000 0.000 

4.75E-11 5.57E-11 
5.57E-10 6.54E-10 
5.49E-12 5.72E-13 
7.38E-12 1.04E-12 
6.48E-13 9.83E-14 
5.51 E-11 6.41E-12 
3.09E-14 2.43E·15 
1.28E-14 1.76E-14 

6.73E-10 7.18E-10 

0.000 0.000 



Table 7-1b 
Noncarclnogenic Hazard Index and Cancer Risk - Child Resident 
South Resident Location 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

Iolal N2n!1l!r!1ln2Qe!Jl!1 HHl!ts! las!ix · ~!Jll!I BHl5!!1DI 
Total HI = 1.S0E-01 

Hazard Index for consumption of beef 
Hazard Index !or consumption ol milk 
Hazard Index for consumption of fish 
Hazard Index for consumption of soil 
Hazard Index for consumption of above-ground vegetables 
Hazard Index !or consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

2.87E-08 
2.64E-07 
1.28E-06 
1.09E·06 
8.0SE-07 
3.52E-05 
1.18E-07 
2.06E-OB 

1.21E-OB 
1.22E-07 
1.42E-06 
1.47E-07 
7.31E-OB 
1.14E-05 
3.02E-07 
2.43E-07 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.90E-12 

O.OOE+OO 
O.OOE+OO 
3.05E-07 
5.93E-07 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.30E-13 

O.OOE+OO 
0.00E+OO 
4.17E-07 
4.91E-07 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.49E-12 

O.OOE+OO 
O.OOE+OO 
2.68E-07 
3.72E-07 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.20E-16 

O.OOE+OO 
O.OOE+OO 
3.16E-09 
1.23E·OB 

Total Hazard Index - All Potential Exposure Pathways 3.69E-05 1.36E-05 8.99E-07 9.0BE-07 6.40E-07 1.54E-OB 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 

Total Cancer Risk • ~hlld Resident 
Total Risk= 5.18E-08 

Cancer Risk !or 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 !or consumption ol below-ground vegetables 
Cancer Risk !or consumplion or drinking water 
Cancer Risk !or Inhalation 

2.75E-13 
2.53E·12 
1.23E-11 
1.05E-11 
7.69E-12 
3.36E-10 
1.13E-12 
4.50E·13 

5.30E-13 
5.34E-12 
6.22E-11 
6.43E-12 
3.20E-12 
5.02E-10 
1.32E-11 
2.43E-11 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.64E-17 

0.00E+OO 
0.00E+OO 
1.73E-12 
2.30E·12 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.09E-17 

O.OOE+OO 
O.OOE+OO 
8.37E-13 
8.79E-13 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.89E-20 
O.OOE+OO 
O.OOE+OO 
1.82E-12 

O.OOE+OO 

Total Cancer Risk• All Potential Exposure Pathways 3.71E-10 6.17E·10 4.03E-12 O.OOE+OO 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 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 

B1s(2-ethylhexyl)phthalate 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Dichlorodilluoromethane 

Norlite02C NY.xis 



Table 7-lb 
Noncarclnogenlc Hazard Index and Cancer Risk - Child Resident 
South Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

TQtal ~Qns;1rs;IOQ:11!!nls; t:hmmf Im!!!!! • 'bll!i! Reside □ ! 
Total HI • 1.SOE-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 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 Potenllal Exposure Pathways 

Fraction ol 0.25 Benchmark 

Tot11 Q!!n!,!!r Risk· Chlld R!!Bldent 
Total Risk= 5.18E-08 

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 inhalation 

Total Cancer Risk• All Potenllal Exposure Pathways 

Fraction ol 1E-05 Benchmark 

Notes: 

Norllte02C NY.xis 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
1.07E-13 

0.00E+OO 
O.OOE+OO 
7.32E·09 
4.10E-OB 

4.84E-08 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.10E-17 

O.OOE+OO 
O.OOE+OO 
7.52E-13 
2.56E·12 

3.32E-12 

0.000 

T13DCP 
TCFM 
VCL 
HCP 
2-NA 
2,4-DNT 
2,6-DNT 

CLMTHN 

O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
4.39E-15 6.59E-15 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.04E·09 1.93E-07 
3.51E-09 2.45E-08 

5.SSE-09 2.17E-07 

0.000 0.000 

0.00E+OO 0.00E+OO 
0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO 1.01E-18 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 2.97E-11 
O.OOE+OO 1.69E-12 

O.OOE+OO 3.14E-11 

0.000 0.000 

Trans-1,3-Dichloropropene 
Trlchlorofluoromethene 
Vinyl Chloride 
Hexachlorocyclopentadiene 
2-Nltroaniilne 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 

Chloromethene 

8.22E-12 
8.54E-11 
8.31E·OB 
2.10E-10 
2.31E·10 
4.81E·OB 
1.00E-07 
1.0BE-05 

1.10E-05 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

0.00E+OO 

0.000 

8.30E-11 
9.71E-10 
1.50E-05 
3.07E-07 
1.97E-05 
1.52E-04 
3.51E-05 
5.41E-06 

2.28E·04 

0.001 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

1.16E-11 
1.36E-10 
4.BBE-07 
3.50E·08 
1.87E-06 
1.52E-05 
1.22E-06 
7.71E-08 

1.89E·05 

0.000 

5.41E-16 
6.33E-15 
2.27E-11 
1.63E-12 
8.69E-11 
7.10E-10 
5.68E-11 
8.19E·12 

6.BSE-10 

0.000 

3.48E-11 
4.09E·10 
2.0SE-06 
1.25E-07 
7.68E-06 
6.00E-05 
5.03E-06 
3.09E-07 

7.52E·05 

0.000 

8.11E-16 
9.53E·16 
4.76E·11 
2.92E·12 
1.79E·10 
1.40E·09 
1.17E-10 
1.64E-11 

1.76E-09 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.52E-14 

O.OOE+OO 
O.OOE+OO 
1.38E-07 
2.73E-OB 

1.65E-07 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.71E-20 

O.OOE+OO 
O.OOE+OO 
2.46E-13 
3.45E-13 

5.91E-13 

0.000 



Table 7-1b 
Noncarclnogenlc Hazard Index and Cancer Risk • Child Resident 
South Resident Location 
Norlile Corporation Light Aggregate Facility 
Cohoes, NY 

T2tl!I ~oncl!r2!n2S1~nl!l H!!ta[!;! last~x • ~hlls! BHls!!rnl 
Total HI• 1.SOE-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 consumption of above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

3.42E-09 
4.00E-08 
3.01E-07 
2.74E-09 
2.52E-09 
1.61E-05 
9.30E-08 
2.06E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.74E-14 

O.OOE+OO 
O.OOE+OO 
2.23E-08 
2.57E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.95E-12 

O.OOE+OO 
O.OOE+OO 
5.29E-09 
3.92E-09 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.SBE-12 

O.OOE+OO 
O.OOE+OO 
6.28E·08 
8.18E-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4.03E-12 
4.39E-11 
4.52E-07 
1.58E-10 
2 .19E-10 
3.63E-08 
1.49E-07 
1.54E-07 

Total Hazard Index • All Potential Exposure Pathways 1.65E-05 4.BOE-08 9.20E-09 8.24E-06 O.OOE+OO 7.93E-07 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 

TQll!I Qa!Jc~r Rl&!s • QIJlls! B!!!!lstent 
Total Risk= 5.18E·08 

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 inhalation 

4.21E-13 
4.94E-12 
3.71E-11 
3.37E-13 
3.11E-13 
1.98E-09 
1.15E-11 
5.79E-12 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.62E-17 

O.OOE+OO 
O.OOE+OO 
4.13E-12 
3.21E-12 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
8.03E-16 

O.OOE+OO 
0.00E+OO 
2.17E-12 
3.67E-12 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+oo 
4.44E-12 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.86E· 11 

2.16E-18 
2.34E-17 
2.42E-13 
8.43E-17 
1.17E-16 
1.94E-14 
7.98E-14 
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 ol 1 E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 

Notes: 
PCP 
1,1-DCE 
1,1,2,2-TCA 
CLFM 
1,3-BUT 

Pentachlorophenol 
1, 1-Dlchloroethylene 
1, 1,2,2-Tetrachloroelhane 
Chloroform 
1,3-Butadiene 

Norlile02C NY.xis 



Table 7-1b 
Noncarclnogenlc Hazard Index and Cancer Risk • Child Resldenl 
South Resident Location 
Norlile Corporation Llghl Aggregate Facility 
Cohoes, NY 

T2ll!I ~2D!il![!ilD!Hl!IDl!i l:1mrs! lag1x • s;;bl!s! B11l5!1n1 
Total HI a 1.B0E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumpllon of fish 
Hazard Index for consumpllon of sol! 
Hazard Index for consumption of above-ground vegelables 
Hazard Index for consumption of below-ground vegelables 
Hazard Index for consumption of drinking water 
Hazard Index for lnhalallon 

Total Hazard Index - All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total C!!ncer Risi!• Chlld R!l§ldtnt 
Total Risk"' 5,18E-08 

Cancer Risk for consumpllon of beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumption of fish 
Cancer Risk for consumpllon of soil 
Cancer Risk for consumption of above-ground vegetables 
Cancer Risk for consumption of below-ground vegelables 
Cancer Risk for consumpllon of drinking water 
Cancer Risk for lnhalallon 

Total Cancer Risk - All Potential Exposure Pathways 

Fraction of 1E--05 Benchmark 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
3.27E•08 

3.27E-08 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

1.39E-06 
1.52E-05 

O.OOE+OO 
8.46E-04 
6.38E-05 
1.21E-04 
1.14E·05 
1.16E·06 

8.60E-04 

0.003 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

8.27E-08 1.15E·OS 
1.28E-06 6.29E-05 
1.78E-01 1.78E-01 
3.44E-05 7.56E-04 
9.76E·06 1.28E·04 
1.94E-05 4.39E-04 
5.85E·06 6.46E-05 
O.OOE+OO 1.29E-04 

1.78E-01 1.80E·01 

0.713 0.719 

0.00E+OO 3.57E-09 
O.OOE+OO 2.39E·08 
0.00E+OO 9.69E-09 
O.OOE+OO 6.21E·09 
0.00E+OO 3.92E-10 
0.00E+OO 7.02E·09 
0.00E+OO 3.41E-10 
O.OOE+OO 7.47E-10 

O.OOE+OO 5.18E-08 

0.000 0.005 

Notes: 
Hg Mercury 
HgCI Mercuric Chloride 
MeHg Methyl Mercury 

Norlite02C NY.xis 



Table 7-28 
Noncarclnogenlc Hazard Index and Cancer Risk - Adult Resident 
Nor1h Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noncarclnogenlc Hazard Index • Adult Resident 
Total HI= 2.BBE-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 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 Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Cancer Risk• Adult Resident 
Total Risk• 2.0BE-06 

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 Inhalation 

Total Cancer Risk• All Potential Exposure Pathways 

Fraction of 1E-05 Benchmark 

Notes: 

8.57E-08 
2.58E-08 
1.01E-06 
8.55E-08 
3.32E-06 
4.77E-07 
6.58E-07 
1.50E-04 

1.56E-04 

0.001 

1.56E-11 
4.77E-12 
1.75E-10 
1.12E-11 
5.93E-10 
6.89E-11 
1.19E-10 
2.76E-07 

2.79E-07 

0.026 

As 
Sb 
Ba 
Be 
Cd 
Total Cr 
Cr VI 

6.SOE-09 
6.48E-09 
3.08E-07 
1.49E·OB 
9.79E-07 
3.87E-07 
7.74E-08 
2.16E-05 

2.34E-05 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Total Chromium 
Chromium VI 

9.82E-12 
2.29E-10 
4.89E-08 
1.38E-10 
9.54E-09 
1.81E-09 
7.82E-10 
1.10E-04 

1.10E-04 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

O.OOE+OO 

0.000 

4.47E-10 
3.61E-12 
2.82E·08 
5.86E-09 
3.0BE-08 
3.04E-09 
4.04E-09 
4.44E-04 

4 44E-04 

0.002 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.75E·09 

8.75E-09 

0.001 

7.86E-10 
4.22E-10 
1.BOE-06 
2.18E-OB 
3.20E-06 
1.05E-06 
6.90E-08 
1.72E-04 

1.78E-04 

0.001 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.53E-06 

2.53E-OB 

0.003 

1.97E-11 1.92E-09 
4.70E-11 5.29E-09 
2.02E·12 1.22E-09 
5.35E-11 3.54E-10 
2.SBE-10 2.53E-08 
7.40E-11 1.47E·09 
1.45E-12 4.30E-09 
5.00E-04 1.24E-04 

5.00E-04 1.24E-04 

0.002 0.000 

0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO 4.43E-07 

0.00E+OO 4.43E-07 

0.000 0.044 

Norlite028 NY.xis 



Table 7•2a 
Noncarclnogenlc Hazard Index and Cancer Risk · Adult Resident 
North Resident Location 
Norllle Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noncarclnogenlc Haz!!rd lnd!!X • As!ult Reslde!!t 
Total HI" 2.BBE-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 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. Alf Potenllal Exposure Pathways 

Fracllon of 0.25 Benchmark 

TQtal C![!Cer Risk· Adult R!l§ls!gn! 
Total Risk= 2.0BE-08 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumption of fish 
Cancer Risk for consumption of sell 
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 - Alf Potential Exposure Pathways 

Fraction of 1 E-05 Benchmark 

Notes: 

Norllte02B NY.xis 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

Pb 
NI 
Se 
Ag 
Tl 
Zn 
TCDD·TEQ 

1.61E·08 3.22E·10 5.69E-09 
2.65E•08 8.45E·09 3.85E•07 
2.56E•07 2.09E-08 4.37E-07 
8.82E·09 3.90E-11 8.42E-10 
2.59E-07 1.04E-08 2.72E·07 
5.57E-08 7.93E·10 7.77E·08 
3.20E·08 1.76E-09 2.31E-08 
3.18E·02 4.95E•07 6.49E-08 

3.18E•02 5.37E•07 7.69E·06 

0.127 0.000 0.000 

O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
6.27E-08 O.OOE+OO O.OOE+OO 

6 27E-OB O.OOE+OO O.OOE+OO 

0.006 0.000 0.000 

Lead 
Nickel 
Selenium 
Sliver 
Thallium 
Zinc 
2,3,7,B•TCDD Toxicity Equivalents 

2.16E•06 
1.06E·06 
6.69E-08 
1.94E-07 
3.59E•06 
5.98E-08 
6.46E-07 
1.83E-04 

1.91E·04 

0.001 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

4.09E-1 t 2.48E·06 
1.47E·10 4.21E-06 
1.0BE-06 2.70E-05 
1.36E-09 7.95E-07 
1.35E•07 1.42E-07 
4.78E·08 5.12E·06 
5.14E-09 4.45E·08 
1.46E-06 2.23E-05 

2.74E-06 6.20E-05 

0.000 0.000 

O.OOE+OO 1.99E·08 
O.OOE+OO 3.45E·08 
O.OOE+OO 1.53E-07 
O.OOE+OO 4.40E-09 
0.00E+OO 1.67E-09 
O.OOE+OO 3.60E·06 
O.OOE+OO 3.14E-10 
O.OOE+OO 1.B6E-07 

O.OOE+OO 4.36E-07 

0.000 0.044 



Table 7-2a 
Noncarclnogenlc Hazard Index and Cancer Risk - Adult Resident 
Nor1h Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

TQll!I ~on!.l!r1.l!J!!ll!!!ll1< HHI!'!! I!!!!!• •A!!YII BHl!!!!!ll 
Total HI• 2.BBE-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumption of fish 
Hazard Index for consumption of sell 
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 Potential Exposure Pathways 

Fracllon of 0.25 Benchmark 

Total Cam,~r Bl•!s • M!!II R!!!ld!!!JI 
Total Risk .. 2.0SE-08 

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 lor Inhalation 

Total Cancer Risk - All Potenllal Exposure Pathway• 

Fraction of 1E-05 Benchmark 

Noles: 

Norlite02B NY.xis 

1.81E-11 
4.67E-11 
5.49E-09 
5.01E-11 
9.45E-10 
6.56E-08 
6.45E-12 
7.55E-10 

7.29E-08 

0.000 

1.45E-13 
3.89E-13 
3.73E-11 
3.26E-13 
5.26E-12 
3.45E-10 
5.0SE-14 
1.95E-11 

4.08E-10 

0.000 

BAA 
BAP 
BBF 
BKF 
CHRYS 
DBAHA 
INDENO 

2.38E-10 1.16E-09 
7.13E-10 3.07E-09 
8.05E-09 9.36E-08 
7.99E-11 8.68E-10 
9.25E-10 7.39E-09 
3.31E-08 6.77E-07 
5.86E-12 5.94E-11 
1.25E-09 8.42E-09 

4.44E-08 7.91E-07 

0.000 0.000 

2.01E-11 9.20E-12 
6.20E-11 2.57E-11 
4.07E-10 5.56E-10 
3.72E-12 4.86E-12 
6.55E-11 4.32E-11 
1.51E-09 3.30E-09 
4.02E-13 4.25E-13 
3.24E-11 2.18E-10 

2. IOE-09 4.16E-09 

0.000 0.000 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenz{a,h)anthracene 
lndeno{1,2,3-c,d)pyrene 

3,14E-10 
9.49E-10 
5.02E-09 
4.56E-11 
8.39E-10 
2.44E-08 
4.47E·12 
1.12E-09 

3.27E-08 

0.000 

2.73E-13 
8.40E-13 
2.53E-12 
2.10E-14 
6.64E-13 
1.11E-11 
3.22E-15 
2.91E-11 

4.45E-11 

0.000 

4.09E-10 
1.12E-09 
8.33E-08 
7.09E-10 
9.39E-09 
6.00E-07 
6.69E-11 
5.99E-09 

7.01E-07 

0.000 

3.26E-14 
9.34E-14 
4.66E-12 
3.71E-14 
5.25E-13 
2.85E-11 
4.51E-15 
1.55E-10 

1.89E-10 

0.000 

3.04E-09 
9.49E-09 
1.03E-09 
9.38E-12 
3.00E-09 
4.15E-09 
1.57E-12 
8.52E-10 

2.16E-08 

0.000 

2.73E-10 
8.53E-10 
5.23E-11 
4.23E-13 
2.68E-10 
1.87E-10 
1.27E-13 
2.20E-11 

1.66E-09 

0.000 

3.57E-08 
1.11E-07 
1.07E-09 
1.21E-11 
1.50E•OB 
4.43E-09 
1.23E•12 
1.19E-09 

1.69E-07 

0.000 

3.21E-10 
1.00E-09 
5.47E-12 
5.44E-14 
1.35E-10 
2.00E-11 
1.00E-14 
3.0BE-11 

1.51E-09 

0.000 



Table 7-2a 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
North Resident Location 
Norllte Corporation Light Aggregate Faclllty 
Cohoes, NY 

I!1!1!1 NQnCl!rcjnQll!ll!l!l HIYl!'s! l!Js!!lX - A!l!.!11 BHls!!l!ll 
Total HI • 2.88E-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 consumption of above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

1.38E·08 
3.37E•OB 
1.74E•06 
1.44E•07 
8.91E·06 
2.76E•04 
4.43E•08 
8.87E-06 

5.81E-09 
1.56E·08 
1.93E-06 
2.02E-OB 
7.00E-07 
9.37E-05 
1.14E-07 
8.11E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.01E-13 
O.OOE+OO 
O.OOE+OO 
1.15E-07 
1.98E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.93E-14 

O.OOE+OO 
O.OOE+OO 
1.57E-07 
1.64E-04 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
4.81E-13 

O.OOE+OO 
O.OOE+OO 
1.01E•07 
1.24E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.65E-17 

O.OOE+OO 
O.OOE+OO 
1.19E-09 
4.10E-06 

O.OOE+OO 
0.00E+OO 
0.00E+OO 
1.47E-14 

O.OOE+OO 
O.OOE+OO 
2.76E-09 
1.37E-05 

Total Hazard Index - All Potentlal Exposure Pathways 2.92E·04 1.78E-04 1.98E-04 1.84E•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!!!Jt'lr Rl!k - As!!!lt R!!!ls!!!nl 
Total Risk= 2.0SE-06 

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 Inhalation 

1.SOE-12 
3.70E-12 
1.BJE-10 
1.51E-11 
6.00E•10 
2.38E·OB 
4.96E-12 
7.91E-10 

3.06E-12 
8.18E-12 
1.01E-09 
1.0BE-11 
3.68E-10 
4.93E-OB 
5.98E-11 
4.27E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.72E-17 
O.OOE+OO 
O.OOE+OO 
7.81E·12 
4.04E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.BOE-17 

O.OOE+OO 
O.OOE+OO 
3.79E-12 
1.54E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.14E-19 

O.OOE+OO 
0.00E+OO 
8.23E-12 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.82E-17 

O.OOE+OO 
O.OOE+OO 
3.40E-12 
4.50E-09 

Total Cancer Risk - All Potential Exposure Pathways 2.54E•OB 9.34E-OB 4.0SE-09 O.OOE+OO 1.55E-09 8.23E-12 4.51E-09 

Fraction or 1E-05 Benchmark 0003 0.009 0.000 0.000 0.000 0.000 0.000 

Notes: 
BEHP 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 
T130CP 

Bls(2-ethylhexyl)phthalate 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Dlchlorodlfluoromethane 
Trans-1,3-Dlchloropropene 

Norlite02B NY.xis 



Table 7-2a 
Noncarclnogenlc Hazard Index and Cancer Risk · Adult Resident 
North Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

I!!!!I ~2ns;ars;tno1111n!s; Hazerd Ind!!!! - As!!,!lt R!!!ld11nt 
Total HI • 2.88E·01 

Hazard Index for consumption of beef 
Hazard Index for consumpllon of milk 
Hazard Index for consumpllon of fish 
Hazard Index for consumpllon ol soil 
Hazard Index for consumpllon 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 Potantlal Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Qaa!.!!r !:jlsk • Adut! Rnld!!nt 
Total Risk• 2.08E·06 

Cancer Risk for consumpllon ol beel 
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 Inhalation 

Total Cancer Risk• All Potenllal Exposure Pathways 

Fraction of 1E--05 Benchmark 

Notes: 

Norlite02B NY.xis 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.0BE·16 
O.OOE+OO 
O.OOE+OO 
7.70E-10 
1.17E·06 

1.17E-06 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

TCFM 
VCL 
HCP 
2-NA 
2,4-0NT 
2,6-0NT 
CLMTHN 

O.OOE+OO 3.95E-t2 
O.OOE+OO 1.09E·11 
O.OOE+OO 1.13E-07 
9.09E·16 2.90E·11 
O.OOE+OO 2.21E-09 
0.00E+OO 3.94E-07 
7.27E-08 3.7BE·08 
8.19E·06 3.61E-03 

8.26E•06 3.61E-03 

0.000 0.014 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.6BE-18 O.OOE+OO 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.34E·10 O.OOE+OO 
2.96E-09 O.OOE+OO 

3. 10E·09 O.OOE+OO 

0.000 0.000 

Trlchlorofluoromelhane 
Vinyl Chloride 
Hexachlorocyclopentadlene 
2-Nltroanlllne 
2,4-0lnltrotoluene 
2,6-0lnltrotoluene 
Chloromethane 

3.99E-11 
1.24E-10 
2.03E-05 
4.24E•08 
1.83E·04 
1.24E-03 
1.33E-05 
1.60E-03 

3.27E-03 

0.013 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

5.59E-12 
1.74E•11 
6.63E-07 
4.80E·09 
1.75E•OS 
1.24E·04 
4.60E-07 
2.57E-05 

1.6BE-04 

0.001 

3.12E·15 
9.70E-15 
3.70E-10 
2.6BE· 12 
9.7BE·09 
8.93E-OB 
2.57E-10 
1.44E•OB 

9.41E-OB 

0.009 

1.67E-11 
5.22E·11 
2.78E·06 
1.73E·OB 
7.0BE-05 
4.91E-04 
1.90E-06 
1.03E•04 

6.70E-04 

0.003 

4.6BE·15 
1.46E-14 
7.7BE-10 
4.83E-12 
1.9BE-08 
1.37E-07 
5.30E-10 
2.BBE·OB 

1.87E-07 

0.019 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
2.10E•15 
0.00E+OO 
O.OOE+OO 
5.20E•08 
9.10E•06 

9.15E-06 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.49E·20 

O.OOE+OO 
O.OOE+OO 
1.11E-12 
6.06E•10 

6.07E•10 

0.000 



Table 7-28 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
North Resident Location 
Norllte Corporation Light Aggregate F aclllty 
Cohoes, NY 

TQtl!I !::l2n2are!a21111nl2 Hgar!! Ill!!!!• · l!dult BHl!!ent 
Total HI• 2.88E-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 consumption of above -ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking waler 
Hazard Index for Inhalation 

1.64E-09 
5.11E·09 
4.09E-07 
3.76E-10 
6.83E-06 
1.31E-04 
3.51E-08 
6.88E-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.21E·14 

O.OOE+OO 
O.OOE+OO 
8.42E-09 
8.SBE-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.70E-13 
O.OOE+OO 
O.OOE+OO 
1.99E-09 
1.31E-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.15E•13 
O.OOE+OO 
O.OOE+OO 
2 37E-OB 
2.73E•03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

1.94E-12 
5.60E-12 
6.14E-07 
2.16E-11 
2.07E-09 
2.97E-07 
5.83E·OB 
5.15E·05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.09E·05 

6.69E-07 
1.95E-06 

O.OOE+OO 
4.51E·06 
3.51E-04 
5.00E-05 
4.30E-06 
3.66E-04 

3.98E-08 
1.64E-07 
2.42E·01 
2.40E•07 
2.77E•04 
6.03E·06 
2.21E-06 
O.OOE+OO 

5.52E-06 
8.03E-06 
2.42E-01 
6.09E•06 
9.20E·04 
2.43E-03 
2.45E-05 
4.29E-02 

Total Hazard lndu • All Potential Exposure Pethwaya 1.39E-04 8.58E-06 1.31E-06 2.73E-03 O.OOE+OO 5.25E-05 1.09E-05 7.99E-04 2.42E-01 2.BBE-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 Qancer !:jlsk • l!dult !:jeald11nt 
Total Risk= 2.0BE-06 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of mllk 
Cancer Risk for consumption of fish 
Cancer Risk for consumption of soil 
Cancer Risk for consumpllon of above-ground vegetables 
Cancer Risk for consumpllon of below-ground vegetables 
Cancer Risk for consumpllon of drinking water 
Cancer Risk for lnhalallon 

2.43E-12 
7.56E-12 
6.05E-10 
5.59E-13 
1.01E-10 
1.94E-07 
5.19E-11 
1.02E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.68E-17 
O.OOE+OO 
O.OOE+OO 
1.87E-11 
5.64E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.33E-15 

O.OOE+OO 
O.OOE+OO 
9.83E-12 
6.44E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.79E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.73E-07 

1.24E-17 
3.59E•17 
3.94E-12 
1.40E-16 
1.32E-14 
1.91E·12 
3.61E-13 
3.30E-10 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.0SE-08 
3.65E·0B 
1.57E-07 
4.46E-09 
3.34E-08 
5.16E-07 
1.53E-09 
1.31E-06 

Total Cancer Risk• All Potanllal Exposure Pathways 2.0SE -07 5.66E-09 6.45E-09 7.79E-09 1.73E-07 3.37E-10 O.OOE+OO 0.00E+OO O.OOE+OO 2.0BE-06 

Fraction 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 
1,1-DCE 
1, 1,2,2-TCA 
CLFM 

Penlachlorophenol 
1, 1-Dlchloroelhylene 
1,1,2,2-Tetrachloroelhane 
Chloroform 

1,3-BUT 
Hg 
HgCI 

1,3-Buladlene 
Elemental Mercury 
Mercuric Chlorld 

MeH Melh I Mercu 

Norlite028 NY.xis 



Table 7•2b 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
South Resident Location 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noncarcln29anl5: Hazard Index - Adult Resident 
Total HI = 2.43E-01 

Hazard Index for consumpllon of beef 
Hazard Index for consumpllon of mlfk 
Hazard Index for consumption of fish 
Hazard Index for consumption of sol\ 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumpllon 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• Adult Ra§ldant 
Total Risk= 3.02E-07 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of mlfk 
Cancer Risk for consumption of fish 
Cancer Risk for consumption of sol\ 
Cancer Risk for consumption of above-ground vegetables 
Cancer Risk for consumption of below-ground vegetables 
Cancer Risk for consumption of drinking water 
Cancer Hlsk for Inhalation 

Total Cancer Risk• All Potenllal Exposure Pathways 

Fraction of 1E-05 Benchmark 

Notes: 

Norlite02C NY.xis 

8.57E-08 
2.SBE-08 
1.01E-06 
1.64E-07 
6.26E-06 
1.19E-06 
5.24E-07 
4.52E-07 

9.71E-06 

0.000 

1.58E-11 
4.77E·12 
1.75E-10 
2.79E-11 
1.11E-09 
1.72E-10 
9.45E-11 
6.35E-10 

2.43E-09 

0.000 

As 
Sb 
Ba 
Be 
Cd 
Tola! Cr 
Cr VI 

6.S0E-09 
6.48E-09 
3.0BE-07 
3.72E-08 
2.15E-06 
9.66E-07 
7.74E-08 
6.S0E-08 

3.61E-06 

0.000 

0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 

0.000 

Arsenic 
Antimony 
Barium 
Berylll~m 
Cadmium 
Total Chromium 
Chromium VI 

9.82E·12 
2.29E·10 
4.89E-08 
3.43E-10 
2.0BE-08 
4.53E-09 
7.82E-10 
3.29E-07 

4.0SE-07 

0.000 

0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+OO 
0.00E+00 
0.00E+00 

0.00E+00 

0.000 

4.47E-10 
3.61E·12 
2.82E-08 
1.41E·0B 
5.98E-08 
7.58E·09 
4.04E-09 
1.33E-06 

1.45E-06 

0.000 

0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+OO 
2.63[-11 

2.63E-11 

0.000 

7.86E-10 
4.22E-10 
1.B0E-06 
5.45E-08 
7.73E·06 
2.63E·06 
6.90E-08 
5.16E-07 

1.28E-05 

0.000 

0.00E+00 
0.00E+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
7.61E-11 

7.61E-11 

0.000 

1.97E-11 
4.70E·11 
2.02E·12 
1.33E·10 
5.91E-10 
1.BSE-10 
1.45E•12 
1.S0E-06 

1.S0E-06 

0.000 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 

0.000 

1.92E-09 
5.29E-09 
1.22E·09 
8.BSE-10 
4.64E-08 
3.67E-09 
4.30E-09 
3.72E·07 

4.36E-07 

0.000 

0.00E+00 
0.00E+00 
0.00E+OO 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
1.33E·09 

1.33E-09 

0.000 



Table 7-2b 
Noncarclnogenic Hazard Index and Cancer Risk - Adult Resident 
South Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Total NoncarclnQganl!i! Hazard Index • Adult Resident 
Total HI = 2.43E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of mllk 
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 dr1nklng water 
Hazard Index for Inhalation 

0.OOE+00 
0.00E+00 
O.0OE+00 
0.00E+00 
0.00E+OO 
0.00E+00 
O.00E+00 
0.00E+00 

1.61E-08 
2.65E·0B 
2.56E-07 
2.20E-08 
5.23E-07 
1.39E-07 
3.20E·0B 
9.56E-05 

3.22E·10 
8.45E-09 
2.09E-08 
9.75E-11 
1.92E-08 
1.98E-09 
1.76E-09 
1.49E-09 

5.69E-09 
3.85E-07 
4.37E-07 
2.10E-09 
5.89E-07 
1.94E-07 
2.31E·0B 
1.95E-08 

2.16E-06 
1.0BE-06 
6.69E-0B 
4.84E-07 
6.49E-06 
1-.49E-07 
6.46E-07 
5.51E-07 

4.09E-11 
1.47E-10 
1.0BE-06 
3.38E-09 
3.18E-07 
1.19E-07 
5.14E-09 
4.39E-09 

2.4BE-06 
4.21E-06 
2.70E-05 
2.00E-07 
2.96E-08 
2.87E-06 
4.45E-0B 
6.69E-08 

Total Hazard Index - All Potentlal Exposure Pathways 0.00E+00 9.66E-05 5.42E-0B 1.66E-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 
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 Inhalation 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+0O 
0.00E+00 

0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
1.BBE-10 

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+0O 
0.00E+00 
0.00E+00 
0.00E+0O 
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+OO 
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 

1.99E-0B 
3.45E-0B 
1.53E-07 
1.11E-09 
3.02E-10 
2.25E-08 
3.14E-10 
5.59E-10 

Total Cancer Risk - All Potential Exposure Pathways 0.00E+00 1.BBE-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 
NI 
Se 
Ag 
Tl 
Zn 
TCDD-TEQ 

Lead 
Nickel 
Selenium 
Sliver 
Thallium 
Zinc 
2,3,7,8-TCDD Toxicity Equivalents 

Norllte02C NY.xis 
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Table 7-2b 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resldenl 
South Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noncar!lln25111!]IC Hazard Index • Adult Resident 
Total HI= 2.43E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of mllk 
Hazard Index for consumption of fish 
Hazard Index for consumption of soll 
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 

1.81E-11 
4.67E-11 
5.'49E-09 
6.0BE-12 
1.09E-10 
7.95E-09 
6.45E-12 
2.26E-12 

2.3BE-10 
7.13E-10 
8.05E-09 
2.35E-11 
1.59E·10 
9.76E-09 
5.86E-12 
3.76E-12 

1.16E-09 
3.07E-09 
9.36E-08 
1.10E-10 
7.89E-10 
8.59E-08 
5.94E-11 
2.53E-11 

3.14E-10 
9.49E-10 
5.02E-09 
2.0BE-11 
1.37E-10 
1.11E-08 
4.47E-12 
3.3BE-12 

4.09E-10 
1.12E-09 
8.33E-08 
9.49E-11 
1.0BE-09 
8.03E-08 
6.69E-11 
1.B0E-11 

3.04E-09 
9.49E-09 
1.03E-09 
1.58E-11 
B.BBE-11 
6.98E·09 
1.57E-12 
2.56E-12 

3.57E-0B 
1.11E-07 
1.07E-09 
2.21E-11 
1.33E-10 
8.13E-09 
1.23E-12 
3.56E-12 

Total Hazard Index - All Potenllal Exposure Pathways 1.36E-08 1.90E-0B 1.BSE-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 Resident 
Total Risk= 3.02E-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 
Cance; Risk for Inhalation 

1.45E-13 
3.89E-13 
3.73E-11 
3.95E-14 
5.89E-13 
4.18E-11 
5.05E-14 
5.88E-14 

2.01E-11 
6.20E-11 
4.07E-10 
1.10E-12 
9.11E-12 
4.44E-10 
4.02E-13 
9.73E-14 

9.20E-12 
2.57E-11 
5.56E-10 
6.17E-13 
4.14E-12 
4.19E-10 
4.25E-13 
6.54E-13 

2.73E-13 
8.40E-13 
2.53E-12 
9.58E-15 
8.17E-14 
5.0SE-12 
3.22E-15 
8.75E-14 

3.26E-14 
9.34E-14 
4.66E-12 
4.96E-15 
5.39E-14 
3.81E-12 
4.51E-15 
4.65E-13 

2.73E-10 
8.53E-10 
5.23E-11 
7.12E-13 
6.0SE-12 
3.15E-10 
1.27E-13 
6.63E-14 

3.21E-10 
1.00E-09 
5.47E-12 
9.98E-14 
1.04E-12 
3.66E-11 
1.00E-14 
9.27E-14 

Total Cancer Risk - All Potential Exposure Pathways 8.03E-11 9.44E-10 1.02E-09 8.87E-12 9.12E-12 1.S0E-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 
SAP 
BBF 
SKF 
CHRYS 
DBAHA 
INDENO 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranlhene 
Chrysene 
Dlbenz(a,h)anlhracene 
lndeno(1,2,3-c,d)pyrene 

Norlite02C NY.xis 



Table 7-2b 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
Soulh Resident Locallon 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Iotal NoncarclnQgenlc Hazard Index - Adult Re1ld!lnl 
Total HI ., 2.43E--01 

Hazard Index for consumption of beef 
Hazard Index for consumpllon of mllk 
Hazard Index for consumption of fish 
Hazard Index for consumption of soil 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumpllon of below-ground vegetables 
Hazard Index for consumpllon of drinking waler 
Hazard Index for Inhalation 

1.38E-0B 
3.37E•0B 
1.74E-06 
1.68E-0B 
B.10E-07 
3.21E-05 
4.43E-08 
2.06E-0B 

5.81E-09 
1.56E-08 
1.93E-06 
2.25E-09 
7.35E-08 
1.04E-05 
1.14E-07 
2.43E-07 

0.OOE+00 
0.OOE+00 
O.OOE+OO 
4.46E-14 
0.OOE+OO 
0.00E+00 
1.15E-07 
5.93E-07 

0.O0E+00 
0.OOE+OO 
0.00E+00 
6.60E-15 
0.O0E+00 
0.00E+0O 
1.57E-07 
4.91E-07 

O.00E+OO 
O.OOE+00 
0.00E+00 
5.36E-14 

O.00E+00 
O.00E+00 
1.01E-07 
3.72E-07 

0.OOE+OO 
0.00E+OO 
O.OOE+OO 
1.84E-18 

O.0OE+OO 
O.00E+00 
1.19E-09 
1.23E-08 

Total Hazard Index• All Potential Exposure Pathways 3.4BE-05 1.28E-05 7.0BE-07 6.4BE-07 4.73E-07 1.35E-0B 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 

Total Cancer Risk - Adult f!esldent 
Total Risk= 3.02E--07 

Cancer Risk for consumption of beet 
Cancer Risk for consumplion of mllk 
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 vegelables 
Cancer Risk for consumption of drinking water 
Cancer Risk for !nha!at!on 

1.S0E-12 
3.70E-12 
1.83E-10 
1.75E-12 
7.05E-11 
2.77E-09 
4.97E-12 
2.37E-12 

3.06E-12 
8.18E·12 
1.01E-09 
1.1BE·12 
3.B?E-11 
5.49E-09 
5.9BE-11 
1.28E-10 

0.00E+00 
0.00E+00 
0.00E+00 
3.02E-1B 
0.00E+00 
O.00E+00 
7.B1E-12 
1.21E-11 

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 
2.00E-18 
0.00E+00 
0.OOE+00 
3.79E-12 
4.63E-12 

0.00E+00 
0.O0E+00 
0.00E+00 
1.27E-20 

0.00E+OO 
0.00E+00 
B.23E-12 
0.00E+00 

Total Cancer Risk - All Potential 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 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 

Bls(2-ethylhexyl)phlhalate 
Hexachlorobenzene 
Benzene 
Bromomelhane 
Carbon tetrachloride 
Dlchlorodlfluoromethane 

Norlile02C NY.xis 



Table 7-2b 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
Soulh Resident Location 
Norlite Corporation light Aggregate Faclllly 
Cohoes, NY 

Total NoncarclnQgenlQ Hazard Index • Adult Resld!!nt 
Total HI = 2.43E-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 consumption of above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

0.OOE+00 
0.OOE+00 
0.00E+00 
1.64E-15 

0.00E+00 
0.00E+00 
2.76E-09 
4.10E-08 

0.OOE+00 
0.00E+OO 
0.00E+00 
6.75E-17 
0.00E+00 
0.00E+00 
7.70E·10 
3.51E·09 

0.00E+0O 
0.OOE+00 
0.00E+00 
1.01E-16 

0.00E+00 
0.00E+00 
7.27E-08 
2.45E·08 

3.95E-12 
1.09E-11 
1.13E·07 
3.23E-12 
2.33E-10 
4.38E-08 
3.78E-08 
1.0BE-05 

3.99E· 11 
1.24E•10 
2.03E•05 
4.72E-09 
1.98E-05 
1.39E-04 
1.33E-05 
5.41E·06 

5.59E·12 
1.74E-11 
6.63E-07 
5.38E-10 
1.88E-06 
1.39E-05 
4.60E-07 
7.71E·08 

1.67E-11 
5.22E-11 
2.78E-06 
1.92E-09 
7.72E-06 
5.47E-05 
1.90E-06 
3.09E-07 

O.00E+OO 
0.OOE+OO 
0.OOE+OO 
2.34E•16 
0.OOE+00 
0.00E+00 
5.20E-08 
2.73E-08 

Total Hazard Index• All Potenllal Exposure Pathways 4.3BE-0B 4.2BE-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 CanQer Risk - Adult Resident 
Total Risk= 3.02E•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 
Car.cer R!sk !or lr.hala!!on 

0.00E+00 
0.00E+00 
0.00E+00 
2.02E-18 
0.00E+00 
0.00E+00 
3.40E-12 
1.35E-11 

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

0.00E+00 
0.00E+00 
0.00E+00 
1.87E-19 

0.00E+00 
0.00E+00 
1.34E·10 
8.BBE-12 

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+OO 
0.00E+00 
0.00E+00 
O.00E+00 

3.12E-15 
9.70E-15 
3.70E-10 
3.01 E-13 
1.05E-09 
7.77E-09 
2.57E-10 
4.3!E-1! 

4.68E-15 
1.46E-14 
7.76E·10 
5.3BE·13 
2.16E-09 
1.53E-0B 
5.30E-10 
8.63E-!1 

0.00E+00 
0.00E+00 
0.00E+00 
5.00E-21 
0.00E+00 
0.00E+00 
1.11E-12 
1.82E 12 

Total Cancer Risk• All Potenltal Exposure Pathways 1.69E-11 0.00E+00 1.43E-10 0.00E+00 0.00E+00 9.49E-09 1.88E-0B 2.93E-12 

Fraction of 1E--05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.000 

otes: 
T13DCP 
TCFM 
VCL 
HCP 
2-NA 
2,4-DNT 
2,6-DNT 

Trans-1,3-Dichloropropene 
Trichlorofluoromethane 
Vinyl Chloride 
Hexachlorocyclopentadlene 
2-Nltroanlllne 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 

CLMTHN Chloromethane 
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Table 7-2b 
Noncarclnogenlc Hazard Index and Cancer Risk • Adult Resident 
South Resident Location 
Norllte Corporallon Light Aggregate Facility 
Cohoes, NY 

Total NoncarclnQganlc Hezard Index • Ad!,!lt Resident 
Total HI = 2.43E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumption of fish 
Hazard Index for consumpllon 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 

1.64E-09 
5.11E-09 
4.09E-07 
4.21E· 11 
2.54E-09 
1.46E-05 
3.51E-08 
2.06E·08 

0.00E+00 
0.00E+00 
0.00E+00 
1.34E·15 

0.00E+00 
0,00E+00 
8.42E-09 
2.57E•08 

0.OOE+00 
0.OOE+00 
0.00E+00 
3.00E-14 
0.00E+OO 
0.00E+00 
1.99E-09 
3.92E-09 

O.OOE+OO 
0.00E+00 
0.0OE+OO 
2.39E-14 
O.00E+00 
0.00E+OO 
2.37E•08 
8.18E-06 

0.00E+00 
0.OOE+OO 
0.00E+00 
0.00E+00 
0.00E+OO 
0.00E+00 
0.00E+00 
0.00E+00 

1.94E-12 
5.60E-12 
6.14E-07 
2.42E-12 
2.21E-10 
3.31E·08 
5.63E-08 
1.54E-07 

Total Hazard Index• All Potential Exposure Pathways 1.51E·0S 3.41 E·0B 5.91E-09 8.21E·06 0.00E+00 8.58E-07 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 

T2tal Cancer Risk• Adult Rasldent 
Total Risk= 3.02E-07 

Cancer Risk for consumption of beef 
Cancer Risk for consumpllon 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 consumpllon of below-ground vegetables 
Cancer Risk for consumption of drinking water 
r.ancer Risk for lnhalallon 

2.43E·12 
7.56E-12 
6.0SE-10 
6.22E•14 
3.75E-12 
2.16E-08 
5.19E-11 
3.0SE-11 

0.00E+00 
0.00E+00 
0.00E+00 
2.98E-18 
0.00E+00 
O.00E+00 
1.87E-11 
1.69E·11 

0.00E+00 
0.00E+00 
0.00E+OO 
1.48E-16 

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

0.00E+00 
0.00E+00 
O.00E+00 
0.00E+00 
0.00E+00 
O.00E+0O 
0.00E+00 
2.33E-11 

0.O0E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
5.19E-10 

1.24E-17 
3.59E-17 
3.94E-12 
1.55E-17 
1.41E-15 
2.12E·13 
3.61E-13 
9.90E-13 

Total Cancer Risk• All Potential Exposure Pathways 2.23E·08 3.56E·1 1 2.91E-11 2.33E-11 5.19E-10 5.S0E-12 

Fraction of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.000 0.000 

Noles: 
PCP 
1,1-DCE 
1, 1,2,2-TCA 
CLFM 
1,3-BUT 
HCBU 

Pentachlorophenol 
1 , 1-0lchloroelhylene 
1, 1,2,2-Tetrachloroethane 
Chloroform 
1,3•Butadlene 
Hexachlorobutadlene 
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Table 7-2b 
Noncarclnogenlc Hazard Index and Cancer Risk - Adult Resident 
South Resident Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noncarcln29enlc Hazard Index - Adult Resident 
Total HI= 2.43E-01 

Hazard Index for consumption of beef 
Hazard Index for consumption of milk 
Hazard Index for consumption of llsh 
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 lnhalatlon 

Total Hazard Index - All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Cancer Rl!i!k - Ad!,!lt Resident 
Total Risk= 3.02E-07 

Cancer Risk for consumpllon of beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumpllon ol 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 

Fraction of 1E--05 Benchmark 

0.00E+00 
0.00E+OO 
0.00E+00 
0.OOE+00 
0.00E+OO 
0.00E+00 
0.00E+00 
3.27E-08 

3.27E-08 

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 3.9BE-0B 5.52E-06 
1.95E-06 1.64E-07 8.03E-06 

O.OOE+OO 2.42E-01 2.42E-01 
9.92E--06 5.29E-07 1.15E-05 
6.42E-05 9.81E-06 1.29E-04 
1.10E-04 1.77E-05 4.01E-04 
4.30E-06 2.21E-06 2.44E-05 
1.16E-06 0.00E+00 1.29E-04 

1.92E-04 2.42E-01 2.43E·01 

0.001 0.967 0.970 

0.00E+00 0.00E+00 2.0SE-08 
0.00E+00 0.00E+00 3.65E-08 
0.00E+00 0.OOE+00 1.57E·07 
O.00E+00 0.O0E+00 1.14E·09 
0.00E+00 0.OOE+00 4.75E-09 
0.00E+00 0.00E+00 7.69E·0B 
0.00E+00 0.00E+OO 1.50E·09 
0.00E+00 0.00E+00 3.93E·09 

0.00E+00 0.00E+00 3.02E-07 

0.000 0.000 0.030 

Notes: 
Hg Mercury 
HgCI Mercuric Chlorlde 
MeHg Methyl Mercury 
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Table 7-3a 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Beel Farm Location 
Nor1Ite Corporation Light Aggregate Faclllly 
Cohoes, NY 

Iota! No □ Cllrc!nogenlc Haz1[S! lnS!tx • F1r!Il!I[ 
Total HI= 2.44E-01 

Hazard Quotient for consumption ol beef 
Hazard Quotient for consumption ol milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for Inhalation 

8.57E-07 
2.79E-07 
1.01E•06 
2.13E·08 
4.24E·07 
7.25E-08 
6.58E-07 
8.13E-06 

6.50E-08 
7.01E·08 
3.08E-07 
4.64E-09 
1.37E-07 
5.88E-08 
7.74E-08 
8.82E-07 

9.62E-11 
2.48E·09 
4.89E·08 
4.47E·11 
1.33E·09 
2.78E·10 
7.82E-10 
4.47E·06 

4.47E•09 
3.90E·11 
2.82E-08 
1.64E·09 
4.01E·09 
4.82E-10 
4.04E·09 
1.81E·05 

7.66E-09 
4.55E·09 
1.S0E-06 
7.10E·09 
4.78E-07 
1.60E-07 
6.90E·08 
7.00E-06 

1.97E•10 
5.07E-10 
2.02E-12 
1.74E-11 
3.BBE-11 
1.12E-11 
1.45E-12 
2.04E•05 

1.92E-08 
5.73E·08 
1.22E-09 
1.15E·10 
3.17E-09 
2.23E-10 
4.30E-09 
5.05E·06 

Total Hazard Index - All Polenllal Exposure Pathways 9.46E-06 1.60E-06 4.52E-06 1.81E-05 9.53E-06 2.04E·05 5.14E-06 

Fraction ol 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 consumption of beef 
Cancer Risk for consumpllon of milk 
Cancer Risk lor consumpllon of fish 
Cancer Risk for consumption ol soil 
Cancer Risk for consumption ol above-ground vegelables 
Cancer Risk for consumption of below-ground vegelables 
Cancer Risk for consumpllon of drinking waler 
Cancer Risk for Inhalation 

2.10E-10 
6.67E-11 
1.93E-10 
3.93E-t2 
9.91E-11 
1.28E-11 
1.52E·10 
1.51E-08 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.OOE+OO 
0.00E+OO 
0.OOE+OO 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

0.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
4.76E-10 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
1.38E-09 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
2.41E-08 

Total Cancer Risk - All Potential Exposure Palhways 1.59E-08 0.00E+OO 0.00E+OO 4.76E-10 1.38E-09 0.00E+OO 2.41E·08 

Fraction of 1E-05 Benchmark 0.002 0.000 0.000 0.000 0.000 0.000 0.002 

Noles: 
As 
Sb 
Ba 
Be 
Cd 
Total Cr 
Cr VI 

Arsenic 
Anllmony 
Barium 
Beryllium 
Cadmium 
Total Chromium 
Chromium VI 

Norlite02B NY.xis 



Table 7-3a 
Noncarclnogenlc Hazard lnde• and Cancer Risk • Subsistence Fanner 
Beef Fann Location 
No~lte Corporation Light Aggregate Facility 
Cohoes, NY 

Total Noo,;arclnogenJc Hazard Jndeg • Farmer 
Total HI a 2.44E-01 

Hazard Quotient for consumpllon of beel 
Hazard Quotient for consumption of milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quollent for Inhalation 

Total Haurd Index - All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Cancer Risk. Farmer 
Total Risk= l.15E·06 

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 Inhalation 

Total Cancer Risk• All Potential Exposure Pathways 

Fraction of 1 E--05 Benchmark 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 

0.00E+OO 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

1.61E·07 
2.67E·07 
2.58E·07 
2.87E•09 
3.45E·08 
8.47E·09 
3.20E·08 
1.30E·03 

1.30E·03 

0.005 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.41E·09 

3.41E-09 

0.000 

3.22E·09 
9.15E·08 
2.09E·08 
1.27E-11 
1.31E·09 
1.21E-IO 
1.76E·09 
2.02E-08 

1.39E•07 

0.000 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

5.69E·08 
4.17E·06 
4.37E-07 
2.73E-10 
3.79E-08 
1.18E·08 
2.31E·08 
2.65E-07 

5.00E-06 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

2.16E·05 4.09E·10 2.48E·05 
1.15E·05 1.58E·09 4.70E·05 
8.69E·08 1.0BE-06 2.70E·05 
6.30E·08 4.40E·10 1.43E·07 
4.47E-07 1.98E·08 1.13E·08 
9.06E·09 7.26E·09 4.67E-07 
8.46E-07 5.14E-09 4.45E-08 
7.48E·06 5.96E·08 9.0IE-07 

4.18E·05 1.18E·06 1.00E-04 

0.000 0.000 0.000 

0.00E+OO O.OOE+OO 2.66E·07 
0.00E+OO O.OOE+OO 5.15E•07 
0.00E+OO O.OOE+OO 2.08E-07 
O.OOE+OO O.OOE+OO 1.08E·09 
O.OOE+OO O.OOE+OO 1.54E•IO 
O.OOE+OO 0.00E+OO 4.SOE-09 
O.OOE+OO O,OOE+OO 4.27E-10 
O.OOE+OO O.OOE+OO 1.00E-08 

O.OOE+OO O.OOE+OO 1.00E·OO 

0.000 0.000 0.100 

Notes: 
Cr Vi Chromium Vi 
Pb Lead 
NI Nickel 
Se Selenium 
Ag Sliver 
TI Thallium 
Zn Zinc 
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Table 7-3a 
Noncarclnogenlc Hazard Index and Cancer Risk · Subsistence Farmer 
Beel Fann Location 
No~ite Corporation light Aggregate Facttlty 
Cohoes, NY 

TQIII Ngacar~ln251gal~ tlU&[d l!J!!!l! • F![!!l!!r 
Total HI• 2.44E-01 

Hezard Quotlenl tor consumption ol beet 1.61E-10 2.36E·09 1.16E-06 3.14E•09 4.09E-09 3.04E·06 3.57E-07 
Hazard Quotient for oonsumptlon ol milk 5.20E-10 7.95E-09 3.42E-06 1.06E-06 1.25E·06 1.06E·07 1.24E-06 
Hazard Quotient tor consumption ol fish 5.49E·09 8.05E·09 9.36E·06 5.02E·09 8.33E-06 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 Quotient lor consumption of above-ground vegetables 7.BtE-11 7.74E•11 6.09E·10 6.99E-11 7.75E-10 2.39E-10 1.19E·09 
Hazard Quotient for consumption of below-ground vegetables 5.41E-09 2.89E-09 5.59E-06 2.23E-09 4.97E•08 5.19E-10 5.72E·10 
Hazard Quotient tor consumption of drinking water 6.45E-12 5.86E-12 5.94E-11 4.47E•12 6.69E-11 1.57E-12 1.23E·12 
Hazard Quotient tor Inhalation 3.09E-11 5.09E-11 3.45E-10 4.SBE-11 2.45E-10 3.45E-11 4.83E-11 

Total Haz.ard Index• All Potenllal Exposure Pathways 1.17E-08 2.14E-08 1.96E-07 2.11E-08 1.51E-07 1.36E-07 1.BOE-06 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Total Qan~r Blsk • F~rmer 
Total Risk= 1,15E-06 

Cancer Risk for consumption of beet 1.91E-12 2.72E-10 1.24E-10 3.67E-12 4.43E-13 3.65E-09 4.29E-09 
Cancer Risk for consumption of mHk 5.75E-12 9.30E-10 3.BSE-10 1.25E-11 1.41E-12 1.27E-08 1.49E-06 
Cancer Risk for consumption ol fish 4.72E-11 6.25E-10 7.64E-10 3.90E-12 6.66E•12 6.tOE-11 8.47E-12 
Cancer Risk for consumption ot soil 7.40E-14 1.12E-12 1.22E-12 6.72E-15 9.77E-15 1.88E-13 2.SOE-14 
Cancer Risk tor consumption of abov&-ground vegelables 6.36E·13 7.72E·12 5.25E·12 7.54E-14 6.54E-14 2.85E·11 1.42E-11 
Cancer Risk tor consumption of below-ground vegetables 4.22E·11 2.17E-10 4.27E·10 1.68E·12 3.77E-12 3.89E·11 4.29E·12 
Cancer Risk for consumption of drinking water 6.63E-14 5.73E-13 5.79E-13 4.53E-15 6.30E-15 1.73E-13 1.37E-14 
Cancer Risk for Inhalation 1.07E-12 1.76E-12 1.19E-11 1.SBE-12 8.45E-12 1.19E-12 1.67E-12 

Total Cancer Risk• All Potenttal Exposure Pathways 9.89E·11 2.0BE-09 1.72E-09 2.35E-11 2.0BE-11 1.65E·OB 1.92E·08 

Fraction of 1E--05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.002 0.002 

Notes: 
TCDDTEQ 2,3,7,8-TCDD To,!c!ty Equivalents 
BAA Benzo(a)anthracene 
BAP Benzo(a)pyrene 
BBF Benzo(b)ftuoranthene 
BKF Benzo(k)ftuoranthene 
CHRYS Chrysene 
DBAHA Dlbenz(a,h)anthracene 
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Table 7•38 
Noncarclnogenlc Hazard Index and Cancer Risk • Subslslence Farmer 
Beet Farm Location 
No~lte Corporation Llghl Aggregate Facility 
Cohoes. NY 

TQlfl Nsm~ar~ln2g1n1~ 1::l11ar!.l l!ll!l!!! • Far!!!!![ 
Total Hie 2.44E·0I 

Hazard Quotient for consumption of beef 
Hazard Quollenl for consumption of milk 
Hazard Quotient for consumption ol fish 
Hazard Quollenl for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for oonsumpllon of below-ground vegetables 
Hazard Quotient for oonsumpllon of drinking waler 
Hazard Quotient for lnhalallon 

Total Haurd Index. All Potential Exposure Pathway, 

Fraction of 0.25 Benchmark 

I!!t&I !:;•n!:!!r Al§k • F!rmer 
Total Risk~ 1.15E-06 

Cancer Risk tor consumption of beet 
Cancer Risk for consumpllon of milk 
Cancer Risk for consumpllon 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 waler 
Cancer Risk for lnhalatlon 

Total Cancer Risk• All Potenllsl Exposure Pathways 

Fr,cllon of 1E-05 Benchmark 

1.38E-07 
3.75E•07 
1.74E-06 
2.54E•08 
5.72E-07 
2.27E-05 
4.43E·08 
2.82E-07 

2.59E-05 

0.000 

1.79E-11 
5.02E-11 
2.03E·10 
2.92E-12 
6.26E·11 
2.47E-09 
6.29E-12 
4.32E-1I 

2.86E·09 

0.000 

5.81E·08 
l.73E-07 
1.93E·06 
3.SSE-09 
5.77E-08 
7.70E·06 
1.14E-07 
3.33E-06 

1.34E-05 

0.000 

3.72E-11 
1.14E•10 
l.19E·09 
1.87E-12 
3.09E·11 
4.0SE-09 
7.95E-11 
2.33E-09 

7.83E·09 

0.001 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.04E·14 

O.OOE+OO 
O.OOE+OO 
1.15E-07 
8.12E-06 

6.24E-06 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
4.77E-18 
O.OOE+OO 
O.OOE+OO 
1.04E-11 
2.21E-10 

2.32E·10 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.04E•14 

O.OOE+OO 
O.OOE+OO 
1.57E·07 
6.72E·06 

6.BBE-06 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.45E-14 

O.OOE+OO 
O.OOE+OO 
1.01E•07 
5.09E•06 

5.18E·06 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.16E· 18 

O.OOE+OO 
O.OOE+OO 
5.0SE-12 
8.44E-11 

8.95E·11 

0.000 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.90E·18 2.59E·15 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.19E·09 2.76E•09 
1.68E-07 5.62E-07 

1.69E-07 5.65E•07 

0.000 0.000 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.00E-20 3.19E·18 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.10E-11 4.54E-12 

O.OOE+OO 2.46E-10 

1.10E·11 2.51E·10 

0.000 0.000 

Noles: 
iNOENO 
Nol Used 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 

indeno(1,2,3•c,d)pyrene 
Nol Used 
Hexachlorobenzene 
Benzene 
Bromomelhane 
Carbon tetrachloride 
Dlchlorodifluoromelhane 
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Table 7-3a 
Noncarclnogenlc Hazard lnde• and Cancer .Risk - Subsistence Farmer 
Beet Farm Location 
Norllle Corporation Light Aggregate Facility 
Cohoes, NY 

!21!1 t:!!!!!Si![S.ln211§!!15i tlY!t!I l!ll!I!! • E!!l!l!![ 
Total HI= 2.44E-01 

Hazard Quotient for consumption of beef O.OOE+OO O.OOE+OO 3.95E·11 3.99E•10 5.59E-11 1.67E·10 O.OOE+OO 
Hazard Quotient for consumption of milk O.OOE+OO O.OOE+OO 1.22E-10 1.38E-09 1.93E-10 5.BOE-10 O.OOE+OO 
Hazard Quotient for consumption of fish O.OOE+OO O.OOE+OO 1.13E-07 2.03E·05 8.83E-07 2.78E-06 O.OOE+OO 
Hazard Quotient for consumption of soil 1.07E-16 1.60E·16 5.10E·12 7.45E•09 8.44E•10 3.04E·09 3.89E•18 
Hazard Quotient for consumption of above-ground vegetables O.OOE+OO O.OOE+OO 1.82E-10 1.51E·05 1.44E·06 5.85E·06 O.OOE+OO 
Hazard Quotient fo, consumption of below-ground vegetables O.OOE+OO O.OOE+OO 3.24E-08 1.02E-04 1.02E-05 4.04E-05 O.OOE+OO 
Hazard Quotient for consumpllon 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 Quotient for Inhalation 4.BOE-08 3.36E-07 1.4BE-04 7.40E-05 1.0BE-06 4.23E·06 3.73E-07 

Total Hazard Index. All Potenllal Exposure Pathway, 4.68E-08 4.09E-07 1.48E-04 2.25E·04 1.3BE-05 5.51E-05 4.25E-07 

Fraction of 0.25 Benchmark 0.000 0.000 0.001 0.001 0.000 0.000 0.000 

T2tal ~1n211r RI!~• Far!)'.!!!r 
Total Riek a 1.15E-06 

Cancer Risk for consumption of beef O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 3.22E-14 4.71E-14 0.00E+OO 
Cancer Risk for consumption of milk 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 1.11E·13 1.63E-13 O.OOE+OO 
Cancer Risk for consumption of fish O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 3.76E-10 7.87E-10 O.OOE+OO 
Cancer Risk for consumption of soil O.OOE+OO 2.95E·19 O.OOE+OO O.OOE+OO 4.71E-13 8.49E·13 7.89E-21 
Cancer Risk for consumption of above-ground vegetables O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 8.20E-10 1.65E·09 O.OOE+OO 
Cancer Risk for consumption of below-ground vegetables 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 5.70E·09 1.13E·08 O.OOE+OO 
Cancer Risk for consumpllon of drinking water O.OOE+OO 1.79E-10 O.OOE+OO O.OOE+OO 2.85E·10 5.86E·10 1.48E-12 
Cancer Risk for Inhalation O.OOE+OO 1.62E-10 O.OOE+OO O.OOE+OO 7.87E-10 1.58E·09 3.31E-11 

Total Cancer Risk - All Potential Exposure Pathways O.OOE+OO 3.41E•10 O.OOE+OO O.OOE+OO 7.97E-09 1.59E-08 3.46E-11 

Fraction of 1 E-05 Benchmark 0.000 0.000 0.000 0.000 0.001 0.002 0.000 

Notes: 
T13DCP 
TCFM 
VCL 
HCP 
2-NA 
2,4-ONT 
2,6-0NT 

Trans-1 ,3-0lchloropropene 
Trlchloroftuoromethane 
Vlnyt Chloride 
Hexachlorocyciopentadlene 
2-Nllroanlllne 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
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Table 7·3a 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Beef Farm Location 
Nortlte Corporation Light Aggregate Facility 
Cohoes, NY 

I2!al tl!!lls.arcln51g2nts; Hazers! las!H • E1mmr 
Total HI ■ 2.44E-01 

Hazard Quotient for consumption of beef 1.64E-08 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.94E·11 O.OOE+OO 6.69E-06 3.98E-07 5.53E-05 
Hazard Quotient for consumption of milk 5.71E-08 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 8.25E-11 O.OOE+OO 2.12E-05 1.82E·06 8.85E-05 
Hazard Quotient for consumption of fish 4.09E·07 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 6.14E-07 O.OOE+OO O.OOE+OO 2.42E·01 2.42E·01 
Hazard Quotient tor consumption of sou 6.64E-11 2.12E-15 4.74E-14 3.76E•14 O.OOE+OO 3.63E-12 O.OOE+OO 1.46E·06 7.79E-08 1.82E·06 
Hazard Quotient for consumption of above-ground vegetables S.47E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.71E·10 O.OOE+OO 2.98E•05 2.22E·05 7.67E·05 
Hazard Quotient for consumption of below-ground vegetables 1.0SE-05 O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 2.44E•08 O.OOE+OO 7.58E-06 1.22E·06 2.04E-04 
Hazard Quotient for oonsumplloo of drinking waler 3.51E-08 8.42E·09 1.99E·09 2.37E•08 O.OOE+OO 5.63E·08 O.OOE+OO 4.30E•06 2.21E·06 2.45E•OS 
Hazard Quotient for Inhalation 2.62E-07 3.52E•07 5.36E•08 1.12E·04 O.OOE+OO 2.11E-06 4.47E-07 1.58E-05 O.OOE+OO 1.7SE·03 

Total Hazard Index. All Potential Exposure Pathways 1.16E·05 3.60E•07 5.56E·08 1.12E·04 O.OOE+OO 2.81E·06 4.47E•07 8.68E·05 2.42E·01 2.44E-01 

Fraction of 0.25 Benchmerk 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.967 0.976 

TQ!al Qan~r Risk• E!r!Jl!!r 
Total Risk" 1.1 SE-06 

Cancer Risk for consumption of beet 323E-11 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.53E-16 O.OOE+OO O.OOE+OO O.OOE+OO 2.74E-07 
Cancer Risk for consumption of milk 1.12E-10 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 5.02E-16 O.OOE+OO O.OOE+OO O.OOE+OO 5.44E•07 
Cancer Risk for consumption of fish 6.77E-10 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 5.24E-12 O.OOE+OO O.OOE+OO O.OOE+OO 2.13E•07 
Cancer Risk for consumplloo of soM 9.82E-14 4.70E·18 2.34E·16 0.00E+OO O.OOE+OO 2.45E-17 O.OOE+OO O.OOE+OO O.OOE+OO 1.09E-09 
Cancer Risk for consumption of abov&-ground vegetables 9.92E-12 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 1.11E-15 O.OOE+OO O.OOE+OO O.OOE+OO 2.88E•09 
Cancer Risk for consumption of below-ground vegetables 1.BOE-08 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO 1.57E-13 O.OOE+OO O.OOE+OO O.OOE+OO 4.47E•08 
Cancer Risk for consumpllon of drinking waler 6.77E-11 2.49E-11 1.31E·11 0.00E+OO O.OOE+OO 4.81E·13 0.00E+OO O.OOE+OO 0.00E+OO 1.86E-09 
Cancer Risk for Inhalation 5.56E-10 3.0SE-10 3.52E-10 4.26E-10 9.47E•09 1.81E-11 0.00E+OO O.OOE+OO O.OOE+OO 7.11E·08 

Total Cancer Risk• All Poten11al Exposure Pathways 1.74E•08 3.33E·10 3.66E·10 4.26E-10 9.47E•09 2.39E·11 O.OOE+OO O.OOE+OO O.OOE+OO 1.15E·06 

Frac11on of 1 E-05 Benchmark 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.115 

Notes: CLMTHN Chloromelhane 
PCP Pentachlorophenol 
1,1•DCE 1, 1 ·Dlchloroelhy1ene 
1,1,2,2-TCA 1, 1,2,2-Tetrachloroethane 
CLFM Chloroform 
1,3-BUT 1,3-Butadlene 
Hg Elemental Mercury 
HgCI Mercuric Chlorld 
MeH 
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Table 7•3b 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Dairy Farm Location 
Norllte Corporation Llghl Aggregate Facility 
Cohoes, NY 

T2ta1 Nonc!r~ln21aalc tjmr~ lnd!X - Far!!J!r 
Total HI .. 2.44E--01 

Hazard Quotient for consumption of beef 7.92E•07 6.01E·OB 9.0BE·11 4.15E·09 7.29E·09 1.83E·10 1.76E·OB 
Hazard Quotient for consumption of milk 2.SBE-07 6.48E-08 2.29E-09 3.61E·11 4.22E-09 4.70E·10 5.29E·08 
Hazard Quotient for consumption of fish 1.01E·06 3.0BE-07 4.89E·08 2.82E·0B 1.BOE-06 2.02E•12 1.22E·09 
Hazard Quotient for consumption of soil 2.02E·08 4.61E·09 4.25E•11 1.75E-09 6.75E·Og 1.BSE-11 1.10E·10 
Hazard Quollent for consumpllon of above-ground vegetables 3.94E-07 1.29E-07 1.25E·09 3.73E·09 4.54E·07 3.63E-11 2.94E-09 
Hazard Quollent for consumption of below-ground vegetables 6.90E·OB 5.BOE-08 2.62E·10 4.39E·10 1.52E-07 1.07E-11 2.12E·10 
Hazard Quotient for consumpllon of drinking water 524E·07 7.74E·08 7.82E-10 4.04E-09 6.90E·OB 1.45E-12 4.30E·09 
Hazard Quotient for Inhalation 5.46E·06 7.86E•07 3.9BE·06 1.61E-05 6.24E·06 1.82E·05 4.SOE·06 

Total Hazard Index - All Potential Exposure Pathways 8.53E-06 1.49E·06 4.04E-06 1.62E•05 8.73E-06 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 Can~!' RI!~ - Farmer 
Total Risk" 1.06E-06 

Cancer Risk for consumption of beef 1.94E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumption of milk 6.34E-11 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumption of fish 1.93E-10 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumpllon of soil 3.74E•12 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumption of above-ground vegetables 9.19E-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumption of below-ground vegetables 1.22E•11 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for consumption of drinking water 1.19E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Cancer Risk for Inhalation 1.35E-08 O.OOE+OO 0.00E+OO 4.24E-10 1.23E•09 O.OOE+OO 2.1 5E·OB 

Total Cancer Risk - All Potential Exposure Pathways 1.42E·OB O.OOE+OO O.OOE+OO 4.24E·10 1.23E·09 O.OOE+OO 2.15E·OB 

0.000 0.002Fraction of 1E-05 Benchmark 0.001 0.000 0.000 0.000 0.000 

Notes: 
As Arsenic 
Sb Antimony 
Ba Barium 
Be Beryllium 
Cd Cadmium 
Total Cr Total Chromium 
Cr VI Chromium VI 
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Table 7-3b 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Dairy Farm Location 
Norllle Corporation Light Aggregate Facility 
Cohoes, NY 

Total NQncarc![!Qg!!nl~ l:!mrs! I!!!!!!!! • El!rmer 
Total HI .. 2.44E--01 

Hazard Quotient for consumpllon of beef 
Hazard Quotient for consumption of milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for Inhalation 

0.OOE+OO 
0.00E+OO 
0.OOE+OO 
0.OOE+OO 
0.OOE+OO 
0.OOE+00 
0.00E+OO 
0.OOE+00 

1.49E·07 
2.65E-07 
2.56E•07 
2.73E·09 
3.22E·0B 
8.06E·09 
3.20E-08 
1.16E-03 

2.87E-09 
8.45E-08 
2.09E·0B 
1.21E-11 
1.22E·09 
1.15E-10 
1.76E·09 
1.B0E-08 

5.26E-08 
3.BSE-06 
4.37E-07 
2.60E-10 
3.56E•08 
1.12E·08 
2.31E·06 
2.36E·07 

2.00E•05 
1.06E·05 
6.69E·0B 
6.00E·0B 
4.14E-07 
8.81E·09 
6.46E·07 
6.66E·06 

3.79E•10 
1.47E·09 
1.0BE-06 
4.19E•10 
1.BBE·0B 
6.91E·09 
6.14E·09 
5.31E-08 

2.22E-05 
4.21E-05 
2.70E•05 
1.29E-07 
1.09E-08 
4.56E-07 
4.45E·08 
8.0BE-07 

Total Hazard Index • All Potenllal Exposure Pathways 0.00E+00 1.16E-03 1.29E-07 4.65E-06 3.BSE-05 1.17E-06 9.26E·05 

Fraction of 0.25 Benchmark 0.000 0.005 0.000 0.000 0.000 0.000 0.000 

Total Ql!n~er Rls!s • Far!!]!!r 
Total Risk= 1.06E-06 

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 tor Inhalation 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+OO 
0.OOE+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+OO 
0.00E+00 
0.OOE+OO 
0.00E+00 
0.00E+00 
3.04E·09 

0.00E+00 
0.OOE+00 
0.OOE+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.OOE+OO 

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

0.00E+00 
0.00E+00 
0.OOE+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 

2.38E•07 
4.61E-07 
2.0BE-07 
9.77E-10 
1.49E-10 
4.44E-09 
4.27E-10 
8.98E-09 

Total Cancer Risk• All Potential Exposure Pathways 0.00E+00 3.04E·09 0.00E+00 0.00E+OO 0.00E+OO 0.00E+00 9.22E·07 

Fraclion of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.092 

Notes: 
Pb 
NI 

Lead 
Nickel 

Se 
Ag 
Tl 
Zn 
TCDD-TEQ 

Selenium 
Sliver 
Thallium 
Zinc 
2,3,7,8-TCDD Toxicity Equivalents 

Norllte02C NY.xis 



Table 7-3b 
Noncarclnogenlc Hazard Index and Cancer Risk - Subsistence Farmer 
Dairy Farm Location 
Norllte Corporation Light Aggregate Faclllty 
Cohoes, NY 

12111 ~2l!ms.1l!1mrnls. t:!1uml 1a!.!1!5 • El![II!!!r 
Total HI a 2.44E-01 

Hazard Quotient for consumption of beef 
Hazard Quotient for consumption of mllk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of sol! 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for Inhalation 

1.62E-10 
4.67E-10 
5.49E-09 
7.95E-12 
7.04E-11 
4.88E-09 
6.45E-12 
2.77E-11 

2.13E-09 
7.13E-09 
8.0SE-09 
1.35E-11 
6.97E-11 
2.62E-09 
5.BBE-12 
4.55E-11 

1.04E-08 
3.07E-08 
9.36E-08 
1.3BE-10 
5.48E-10 
5.04E-08 
5.94E-11 
3.09E-10 

2.81E-09 
9.49E-09 
5.02E-09 
8.12E-12 
6.29E-11 
2.03E-09 
4.47E-12 
4.0SE-11 

3.67E-09 
1.12E-08 
B.33E-08 
1.13E-10 
6.98E•10 
4.48E-08 
6.69E-11 
2.19E-10 

2.73E-0B 
9.49E-08 
1.03E-09 
2.33E-12 
2.14E-10 
4.83E-10 
1.57E-12 
3.0SE-11 

3.20E-07 
1.11E-06 
1.07E-09 
3.11E-12 
1.06E-09 
5.34E-10 
1.23E-12 
4.31E-11 

Total Hazard Index - All Potential Exposure Pathways 1.11 E-08 2.01E-0B 1.66E-07 1.95E-08 1.44E-07 1.24E-07 1.44E-06 

Fraction of 0.26 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

T2tal ~ancer Risk• Farmer 
Total Risk= 1.0&E-06 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of mllk 
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 

1.72E-12 
5.15E-12 
4,72E-11 
8.67E-14 
5.73E-13 
3.B0E-11 
6.63E-14 
9.SBE-13 

2.44E-10 
8.34E-10 
6.25E-10 
1.02E-12 
6.94E-12 
1.97E·10 
5.73E-13 
1.57E-12 

1.12E-10 
3.46E·10 
7.64E-10 
1.10E-12 
4.73E-12 
3.BSE-10 
5.79E-13 
1.07E-11 

3.29E-12 
1.12E-11 
3.90E-12 
8.12E-15 
8.78E-14 
1.53E·12 
4.53E-15 
1.41E-12 

3.98E-13 
1.26E-12 
6.68E-12 
8.81E-15 
5.BBE-14 
3.40E-12 
8.30E-15 
7.56E-12 

3.27E-09 
1.14E-08 
8.10E-11 
1.75E-13 
2.SSE-11 
3.62E-11 
1.73E-13 
1.06E-12 

3.84E-09 
1.34E-08 
B.47E-12 
2.33E-14 
1.27E-11 
4.00E-12 
1.37E-14 
1.49E-12 

Total Cancer Risk• All Potential Exposure Pathways 9.38E-11 1.91E-09 1.62E-09 2.15E-11 1.94E-11 1.46E-08 1.72E-08 

Fraction of 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.002 

Notes: 
BAA 
SAP 
BBF 
BKF 
CHRYS 
DBAHA 
INDENO 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dlbenz(a,h)anthracene 
lndeno( 1,2,3-c,d)pyrene 
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Table 7·3b 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Dairy Ferm Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

T2tat N2ns;!r!1!n211!!!ll!1 t!mrg Ind!!!! • E![!!.!!t 
Total HI., 2.44E--01 

Hazard Quotient for consumption of beef 
Hazard Quo11ent for consumption ol milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption ol below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for lnhelatlon 

Total Hazard Index• All Potenllal Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Q!!!J2e[ Risk• Far!!!!lr 
Total Risk= 1.06E--06 

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 ol below-ground vegetables 
Cancer Risk for consumption of drinking water 
Cancer Risk for Inhalation 

Total Cancer Risk• All Potential Exposure Pathways 

Fraciion of 1 E-05 Benchmark 

Notes: 

Norlite02C NY.xis 

1.24E·07 
3.37E-07 
1.74E-06 
2.29E-08 
5.16E-07 
2.05E·05 
4.43E·08 
2.52E-07 

2.35E-05 

0.000 

1.61E-11 
4.5\E-11 
2.03E-10 
2.63E•12 
5.64E-11 
2.23E-09 
6.30E-12 
3.B7E-11 

2.60E-09 

0.000 

BEHP 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 

5.22E-08 0.00E+OO 
1.56E-07 O.OOE+OO 
1.93E-08 O.OOE+OO 
3.20E-09 6.34E•14 
5.20E-08 O.OOE+OO 
6.94E-06 O.OOE+OO 
1.14E-07 1.15E-07 
2.9BE-06 7.27E·06 

1.22E-05 7.38E-06 

0.000 0.000 

3.33E-11 O.OOE+OO 
1.02E-10 O.OOE+OO 
1.19E·09 O.OOE+OO 
1.69E•12 4.30E•18 
2.79E-11 O.OOE+OO 
3.65E-09 O.OOE+OO 
7.95E-11 1.04E-11 
2.09E-09 1.98E•10 

7.17E·09 2.0BE-10 

0.001 0.000 

Bls(2-elhy1hexyl)phlhalate 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Olchlorodlfluoromethane 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.39E-16 

O.OOE+OO 
O.OOE+OO 
1.57E-07 
6.02E-06 

6.17E-06 

0.000 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

0.00E+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.62E-14 2.62E·18 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.01E-07 1.19E-09 
4.58E-06 1.50E-07 

4.66E-06 1.52E-07 

0.000 0.000 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.BSE-18 1.81E·20 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
5.0SE-12 1.lOE-11 
7.56E·11 O.OOE+OO 

8.06E-11 1.lOE-11 

0.000 0.000 



Table 7·3b 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Farmer 
Dairy Farm Location 
Norllle Corporation Light Aggregate Facility 
Cohoes, NY 

I2!al t:!!!D!i!r!,t[l!!!l!!!Jl!,1 !:jazard ID!!!! • Far!!!![ 
Total Hie 2.44E-01 

Hazard Quotient for consumption of beef 
Hazard Quotient for consumption of milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking waler 
Hazard Quotient for Inhalation 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
2.33E-15 
O.OOE+OO 
O.OOE+OO 
2.76E-09 
5.03E-07 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
9.60E-17 

O.OOE+OO 
O.OOE+OO 
7.70E·10 
4.30E-OB 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.44E-16 

O.OOE+OO 
O.OOE+OO 
7.27E-OB 
3.0tE-07 

3.54E-11 
1.09E·10 
1.13E-07 
4.60E-12 
1.64E-10 
2.92E-08 
3.76E-08 
1.33E•04 

3.60E-10 
1.24E-09 
2.03E-05 
6.71E-09 
1.36E-05 
9.22E-05 
1.33E-05 
6.63E-05 

5.04E-11 
1.74E-10 
6.63E-07 
7.GOE-10 
1.30E-06 
9.19E-06 
4.BOE-07 
9.45E-07 

1.51E-10 
5.22E-10 
2.78E·06 
2.74E-09 
5.27E-06 
3.64E-05 
1.90E-06 
3.79E-06 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
3.33E-16 

O.OOE+OO 
0.00E+OO 
5.20E-OB 
3.34E-07 

Total Hazard Index • All Potentlal Exposure Pathways 5.06E-07 4.37E·OB 3.73E-07 1.33E•04 2.06E-04 1.26E-05 5.0!E-05 3.BBE-07 

Fraction ol 0.25 Benchmark 0000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 

I!!t!!I !;:aac11r Risk • E!!r!!l!lr 
Total Risk= 1.06E-06 

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 Inhalation 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
2.BBE-18 
0.00E+OO 
O.OOE+OO 
4.54E-12 
2.20E-10 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.66E·19 

O.OOE+OO 
O.OOE+OO 
1.79E·10 
1.45E·10 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.90E·14 
9.99E-14 
3.76E·10 
4.25E-13 
7.38E·10 
5.14E-09 
2.BSE-10 
7.04E-10 

4.24E-14 
1.47E-13 
7.87E·10 
7.65E-13 
1.4BE-09 
1.02E-OB 
5.86E-10 
1.41E·09 

O.OOE+OO 
0.00E+OO 
0.00E+OO 
7.11E·21 

O.OOE+OO 
0.00E+OO 
1.48E·12 
2.97E·11 

Total Cancer Risk• All Potential Exposure Pathways 2.25E-10 O.OOE+OO 3.24E·10 O.OOE+OO O.OOE+OO 7.24E-09 1.44E-08 3.11E-11 

Fraction oi 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 

Notes: 
T13DCP 
TCFM 
VCL 
HCP 
2-NA 
2,4-DNT 
2,6-DNT 
CLMTHN 

Trans-1,3-Dlchloropropene 
Trlchlorofluoromethane 
Vinyl Chloride 
Hexachlorocyclopentadlene 
2-Nltroanlllne 
2,4-Dlnllrotoluene 
2,6-Dlnllrotoluene 
Chloromethane 
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Table 7-3b 
Noncarclnogenlc Hazard Index and Cancer Risk - Subsistence Farmer 
Dairy Farm Location 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

I2tal l'.:l!!t!!ilr!il!!og1nl!i ti!!!lrs! lt!ax • F1!llllr 
Total HI"' 2.44E-01 

Hazard Quotient for consumption of beef 
Hazard Quotient for consumption of milk 
Hazard Quotient for consumption of fish 
Hazard Quotient for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for Inhalation 

Total Hanrd Index . All Potential Exposure Pathways 

Fraction ol 0 .25 Benchmark 

!S!l!t C!ncer Rl!k · F!rmer 
Total Risk "' 1.06E--06 

Cancer Risk for consumption of beef 
Cancer Risk for consumption ol milk 
Cancer Risk for consumption of fish 
Cancer Risk tor 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. Alf Potenllal Exposure Pathways 

Fraction of lE-05 Benchmark 

1.47E-OB 
5.11E·OB 
4.09E•07 
5.BBE-11 
4.91E-09 
9.74E•06 
3.51E-08 
2.52E-07 

1.0SE-05 

0.000 

2.89E·11 
1.0IE-10 
8.77E-10 
8.85E·14 
8.89E-12 
1.44E-08 
6.77E-11 
4.BBE-10 

1.SBE-08 

0.002 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.91E-15 4.27E-14 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
8.42E-09 1.99E-09 
3.15E-07 4.BOE-08 

3.23E-07 5.00E-08 

0.000 0.000 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
4.24E-18 2.11E·16 

0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.49E·11 1.31E·11 
2.76E-10 3.16E·10 

3.0IE-10 3.29E·10 

0.000 0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.41E-14 
O.OOE+OO 
O.OOE+OO 
2.37E-08 
1.00E-04 

1.00E-04 

0.000 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
3.81E-10 

3.BIE-10 

0.000 

O.OOE+OO 1.74E•11 
O.OOE+OO 5.60E-11 
O.OOE+OO 6.14E-07 
O.OOE+OO 3.45E-12 
O.OOE+OO 1.54E-10 
O.OOE+OO 2.20E-08 
O.OOE+OO 5.63E-08 
O.OOE+OO 1.89E-06 

O.OOE+OO 2.58E-06 

0.000 0.000 

O.OOE+OO 1.38E·16 
O.OOE+OO 4.50E-16 
O.OOE+OO 5.24E-12 
O.OOE+OO 2.21E·17 
O.OOE+OO 9.98E-16 
O.OOE+OO 1.41E-13 
O.OOE+OO 4.81E·13 
B.48E-09 1.62E·11 

8.48E-09 2.20E•11 

0.001 0.000 

Notes: 
PCP Pentachlorophenol 
1,1 -DCE 1,1-Dlchloroethylene 
1 , 1,2,2-TCA 1,1,2,2-Tetrachloroethane 
CLFM Chloroform 
1,3-BUT 1,3-Butadlene 
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Table 7-3b 
Noncarclnogenlc Hazard Index and Cancer Risk - Subsistence Farmer 
Dairy Farm Location 
Norllte Corporation Light Aggregate Faclllty 
Cohoes, NY 

Total Noncarflnoaenlc Huard ladex · farmer 
Total HI = 2,44E-01 

Hazard Quotient for consumption of beef 
Hazard Quotient for consumption of milk 
Hazard Quotient for consumption of fish 
Hazard Quollenl for consumption of soil 
Hazard Quotient for consumption of above-ground vegetables 
Hazard Quotient for consumption of below-ground vegetables 
Hazard Quotient for consumption of drinking water 
Hazard Quotient for Inhalation 

Total Hazard lndeK • All Potentlal E1Cpo1ure Pathway• 

Fraction of 0.25 Benchmark 

Total Cancer Risk• Farmer 
Total Risk"' 1.06E-06 

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 Inhalation 

Total Cancer Risk• All Potential Exposure Pathways 

Fraction of 1E--05 Benchmark 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
4.00E-07 

4.00E-07 

0.000 

0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
OOOE+OO 
0.00E+OO 

O.OOE+OO 

0.000 

Noles: 
Hg 
HgCI 
MeHg 

6.24E-06 3.60E•07 
l.95E-05 1.64E·06 

O.OOE+OO 2.42E-01 
1.40E-06 7.47E-08 
2.70E-05 1.99E-05 
7.27E·06 1.17E-08 
4.30E·06 2.21E·06 
1.42E·05 O.OOE+OO 

7.96E-05 2.42E-01 

0.000 0.987 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

0.000 0.000 

Mercury 
Mercuric Chloride 
Methyl Mercury 

5.04E-05 
6.03E-05 
2.42E-01 
1.74E-06 
6.91E-05 
1.84E-04 
2.44E-05 
l .56E-03 

2.44E-01 

0.975 

2.46E-07 
4.67E-07 
2.1 3E-07 
9.69E-10 
2.61E-09 
4.07E-08 
1.82E-09 
6.35E-08 

1.06E-06 

0.106 
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Table 7.4 
Noncarclnogenlc Hazard Index and Cancer Risk - Subsistence Fisher 
Norlite Corporalion Llghl Aggregate Facility 
Cohoes, NY 

Total Nonearc1noaen1c Hazard Index •Subsistence Fisher 
Total HI " 2.07E--01 

Hazard Index for consumption of beef 
Hazard Index tor consumption ol milk 
Hazard Index for consumption of fish 
Hazard lndeK for consumption of soll 
Hazard Index for consumption of above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking waler 
Hazard Index for Inhalation 

Total Hazard Index. All Potential Exposure Pathways 

Fraction of 0.25 Benchmark 

Total Cancer Risk· Subsistence Fisher 
Total Risk" 2.15E-06 

Cancer Risk for consumption of beef 
Cancer Risk for consumption of milk 
Cancer Risk for consumption of fish 
Cancer Risk for consumpllon 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 

Fraction of 1 E-05 Benchmark 

Notes: 

8.57E·08 6.SOE·09 9.82E-12 4.47E-10 7.86E-10 1.97E-11 1.92E-09 
2.58E·08 6.4SE-09 2.29E-10 3.61E-12 4.22E-10 4.70E-11 5.29E-09 
6.37E-07 1.82E-07 2.89E·08 1.62E·OB 1.0SE-06 8.64E-12 7.28E-10 
6.SSE-08 1.49E-08 1.38E-10 5.66E-09 2.18E-08 5.35E-11 3.54E-10 
3.32E-06 9.79E-07 9.54E-09 3.0BE-08 320E-06 2.BBE-10 2.53E-08 
4.77E-07 3.87E-07 1.81E-09 3.04E-09 1.0SE-06 7.40E-11 1.47E-09 
6.SBE-07 7.74E-08 7.82E-10 4.04E-09 6.90E-08 1.45E-12 4.30E-09 
1.SOE-04 2.16E-05 1.lOE-04 4.44E-04 1.72E-04 5.00E-04 1.24E-04 

1.56E-04 2.33E-05 1.10E-04 4.44E-04 1.77E-04 5.00E-04 1.24E-04 

0.001 0.000 0.000 0.002 0.001 0.002 0.000 

1.SBE-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.77E-12 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
1.09E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.12E-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
5.93E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
6.89E-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.19E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.78E-07 0.00E+OO O.OOE+OO 8.75E-09 2.53E-08 O.OOE+OO 4.43E-07 

2.79E-07 O.OOE+OO O.OOE+OO 8.75E-09 2.53E·OB O.OOE+OO 4.43E-07 

0.028 0.000 0.000 0.001 0.003 0.000 0.044 

As Arsenic 
Sb Antimony 
Ba Barium 
Be Beryllium 
Cd Cadmium 
Total Cr Total Chromium 
Cr VI Chromium VI 
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Table 7.4 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Fisher 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

Total N2n211rclnogenl11 t!mrs! !ns!!X • S!!!al1!1en111 Fl1b1r 
Total HI • 2.07E-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 consumption of above-ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard index for inhalation 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

1.61E-08 
2.65E-08 
1.SOE-07 
B.82E·09 
2.59E-07 
5.57E·OB 
3.20E·OB 
3.18E-02 

3.22E-10 
8.45E-09 
1.25E-OB 
3.90E-11 
1.04E-OB 
7.93E-10 
1.76E-09 
4.95E-07 

5.69E-09 
3.85E-07 
2.61E-07 
8.42E-10 
2.72E-07 
7.77E-08 
2.31E-08 
6.49E-06 

2.16E-06 
1.06E-06 
3.93E-08 
1.94E·07 
3.59E·06 
5.96E·OB 
6.46E-07 
1.83E-04 

4.09E-11 
1.47E-10 
6.37E•07 
1.36E-09 
1.35E-07 
4.78E·OB 
5.14E-09 
1.46E-06 

2.48E-06 
4.21E-06 
4.01E-05 
7.95E-07 
1.42E-07 
5.12E-06 
4.45E-OB 
2.23E-05 

Total Hazard Index• All Potential Exposure Pathways O.OOE+OO 3.1BE-02 5.29E-07 7.51E-06 1.91E-04 2.29E-06 7.52E-05 

Fraction o! 0.25 Benchmark 0.000 0.127 0.000 0.000 0.001 0.000 0.000 

T2t11I Cancer Risk• Sy!z1lslence Flshgr 
Total Risk= 2.15E·06 

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 Inhalation 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.27E-OB 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.99E·OB 
3.45E-08 
2.28E-07 
4.40E-09 
1.87E-09 
3.60E·OB 
3.14E-10 
1.86E-07 

Total Cancer Risk • All Potential Exposure Pathways O.OOE+OO 6.27E•OB O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 5.11E-07 

Fraction o! 1E-05 Benchmark 0.000 0.006 0.000 0.000 0.000 0.000 0051 

Notes: 
Pb 
NI 
Se 
Ag 
Tl 
Zn 
TCDD-TEQ 

Lead 
Nickel 
Selenium 
Sliver 
Thallium 
Zinc 
2,3,7,8-TCDD Toxicity Equivalents 
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Table 7.4 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Fisher 
Norllte Corporation Light Aggregate Facility 
Cohoes, NY 

I21aI ~oncIm,Inogenl!,i Hmrd lns!tx - S!!b•l!ttn!i! Elaher 
Total HI " 2.07E-01 

Hazard Index for consumption of beel 
Hazard Index for consump1ion 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 

1.81E-11 
4.67E-11 
7.64E·09 
5.01E-11 
9.45E-10 
6.56E-08 
6.45E-12 
7.SSE-10 

2.38E-10 
7.13E-10 
1.65E-08 
7.99E-11 
9.25E-10 
3.31E-08 
5.86E-12 
1.25E-09 

1.16E-09 
3.07E-09 
1.BBE-07 
8.68E-10 
7.39E-09 
6.77E-07 
5.94E-11 
8.42E·09 

3.14E-10 
9.49E-10 
9.77E-09 
4.56E-11 
8.39E-10 
2.44E-08 
4.47E-12 
1.12E-09 

4.09E·10 
1.12E-09 
1.18E-07 
7.09E-10 
9.39E-09 
6.00E-07 
6.69E-11 
5.99E-09 

3.04E·09 
9.49E-09 
2.31E-09 
9.38E-12 
3.00E-09 
4.15E-09 
1.57E·12 
8.52E·10 

3.57E-08 
1.11E-07 
2.72E-09 
1.21E-11 
1.SOE-08 
4.43E-09 
1.23E-12 
1.19E-09 

Total Hazard Index• All Potential Exposure Pathways 7.SOE-08 5.28E-08 8.86E-07 3.74E-08 7.36E-07 2.29E-08 1.70E-07 

Fraction of 0.25 Benchmark 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

T2tal C!!nC![ Bl§k • Su!!slattn!,! Fl!lher 
Total Risk= 2.15E-06 

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 Inhalation 

1.45E-13 
3.89E-13 
5.13E·11 
3.26E-13 
5.26E-12 
3.45E-10 
5.0SE-14 
1.95E-11 

2.01E-11 
6.20E-11 
8.16E·10 
3.72E-12 
6.SSE-11 
1.51E-09 
4.02E-13 
3.24E-11 

9.20E-12 
2.57E-11 
1.tOE-09 
4.BBE-12 
4.32E-11 
3.30E-09 
4.25E-13 
2.18E-10 

2.73E-13 
8.40E-13 
4.82E·12 
2. toE-14 
6.64E-13 
1.11E-11 
3.22E-15 
2.91E-11 

3.26E-14 
9.34E-14 
6.51E-12 
3.71E-14 
5.25E-13 
2.BSE-11 
4.51E-15 
1.55E·10 

2.73E-10 
8.53E-10 
1.15E-10 
4.23E-13 
2.68E-10 
1.87E-10 
1.27E-13 
2.20E-11 

3.21E-10 
1.00E-09 
1.37E-11 
6.44E-14 
1.35E-10 
2.00E-11 
1.00E-14 
3.0SE-11 

Total Cancer Risk - All Potential Exposure Pathways 4.22E-10 2.51 E-09 4.71 E-09 4.68E-11 1.91E-10 1.72E-09 1.52E-09 

Fraction of 1E-05 Benchmark 0000 0.000 0.000 0.000 0.000 0.000 0.000 

Notes: 
BAA 
BAP 
BBF 
BKF 
CHRYS 
DBAHA 
INDENO 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Benzo(k)fluoranlhene 
Chrysene 
Dlbenz(a,h)anthracene 
lndeno(1,2,3•c,d)pyrene 
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Table 7-4 
Noncarclnogenlc Hazard Index and Cancer Risk - Subsistence Fisher 
Norlile Corporation Light Aggregate Facility 
Cohoes, NY 

T2tel N51n1,:ars;ln2g11nlc Hmr!i! !nd!!X • S!!!al1!eas;e Fl!h!lr 
Total HI = 2.07E-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 consumption of above-ground vegetables 
Hazard Index tor consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for inhalation 

1.38E-OB 
3.37E-OB 
1.94E-06 
1.44E-07 
6.91E-06 
2.76E-04 
4.43E-OB 
6.87E-06 

5.81E-09 
1.56E-08 
2.88E-06 
2.02E-08 
7.00E-07 
9.37E-05 
1.14E-07 
8.11E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.01E-13 

O.OOE+OO 
O.OOE+OO 
1.15E-07 
1.9BE-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.93E-14 

O.OOE+OO 
O.OOE+OO 
1.57E-07 
1.64E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.81 E-13 

O.OOE+OO 
O.OOE+OO 
1.01E-07 
1.24E-04 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
1.65E-17 

O.OOE+OO 
O.OOE+OO 
1.19E-09 
4.10E-06 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.47E-14 

O.OOE+OO 
O.OOE+OO 
2.76E-09 
137E-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 

TQtal Ql!!J!,!lr BIi~ • ~ubsl!l!!n!,!! Fisher 
Total Risk= 2.15E-06 

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 Inhalation 

1.50E-12 
3.70E-12 
2.04E-10 
1.51E-11 
6.00E-10 
2.3BE-OB 
4.96E-12 
7.91E-10 

3.0SE-12 
8.18E-12 
1.51E-09 
1.06E-11 
3.SBE-10 
4.93E-OB 
5.9BE-11 
4.27E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2'.72E-17 

O.OOE+OO 
O.OOE+OO 
7.81 E-12 
4.04E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.80E-17 

O.OOE+OO 
O.OOE+OO 
3.79E-12 
1.54E-09 

0.00E+OO 
0.00E+OO 
0.00E+OO 
1.14E-19 

O.OOE+OO 
O.OOE+OO 
8.23E-12 
O.OOE+OO 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.82E-17 

O.OOE+OO 
O.OOE+OO 
3.40E-12 
4.SOE-09 

Total Cancer Risk. All Potential Exposure Pathways 2.55E-08 9.39E-08 4.0SE-09 O.OOE+OO 1.55E-09 8.23E-12 4.51E-09 

Fraction of 1 E-05 Benchmark 0.003 0.009 0.000 0.000 0.000 0.000 0.000 

Notes: 
BEHP 
HCBZ 
BZ 
BM 
CCl4 
DCDFM 
T13DCP 

Bls(2-elhylhexyl)phthalale 
Hexachlorobenzene 
Benzene 
Bromomethane 
Carbon tetrachloride 
Dlchlorodifluoromethane 
Trans-1,3-Dlchloropropene 
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Table 7.4 
Noncarcinogenlc Hazard Index and Cancer Risk • Subsistence Fisher 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

I2t!I N21m!r11ln21,12a111 Hm[~ l!!~!ll! • li!Yb!l11!"!1' El•ber 
Total HI• 2.07E-01 

Hazard Index for consumption of beef 0.00E+OO O.OOE+OO 3.95E·12 3.99E-11 5.59E·12 1.67E-11 O.OOE+OO 
Hazard Index for consumption of milk O.OOE+OO O.OOE+OO 1.09E-11 1.24E-10 1.74E-11 5.22E-11 O.OOE+OO 
Hazard Index for consumption of fish 0.00E+OO O.OOE+OO 1.53E-07 1.52E-05 4.94E-07 2.07E-06 O.OOE+OO 
Hazard Index for consumption of soil 6.06E-16 9.09E-16 2.90E-11 4.24E-OB 4.60E-09 1.73E-OB 2.10E-16 
Hazard Index for consumption of above-ground vegetables O.OOE+OO O.OOE+OO 2.21E-09 1.83E-04 t .75E-05 7.0BE-05 O.OOE+OO 
Hazard Index for consumption of below-ground vegetables O.OOE+OO O.OOE+OO 3.94E-07 1.24E-03 1.24E-04 4.91E-04 O.OOE+OO 
Hazard Index for consumption of drinking water 7.70E-10 7.27E-08 3.76E-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.SOE-03 2.57E-05 1.03E-04 9.10E-06 

Total Hazard Index - All Potential Exposure Pathways 1.17E•06 8.26E-06 3.61E-03 3.26E-03 1.68E-04 6.69E-04 9.15E-06 

Fraction of 0.25 Benchmark 0.000 0.000 0.014 0.013 0.001 0.003 0.000 

I!!t!!l !;;&MC!![ Blsk - §ubsl!ten~2 El!her 
Total Risk= 2.15E-06 

Cancer Risk for consumption ol beef 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO 3.12E-15 4.68E-15 O.OOE+OO 
Cancer Risk for consumption ol milk O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 9.70E-15 1.46E-14 O.OOE+OO 
Cancer Risk for consumption of fish O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.76E-10 5.78E-10 O.OOE+OO 
Cancer Risk for consumption of soil O.OOE+OO 1.68E-18 O.OOE+OO O.OOE+OO 2.68E-12 4.83E-12 4.49E-20 
Cancer Risk lor consumption of above-ground vegetables O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO 9.78E·09 1.98E-08 O.OOE+OO 
Cancer Risk lor consumption ol below-ground vegetables O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 6.93E-08 1.37E-07 0.00E+OO 
Cancer Risk for consumption of drinking water O.OOE+OO 1.34E-10 O.OOE+OO O.OOE+OO 2.57E-10 5.30E-10 1.11E-12 
Cancer Risk lor Inhalation O.OOE+OO 2.96E-09 O.OOE+OO O.OOE+OO 1.44E-08 2.88E-08 6.0GE-10 

Total Cancer Risk• All Potential Exposure Pathways 0.00E+OO 3.10E-09 O.OOE+OO O.OOE+OO 9.40E-08 1.87E-07 6.07E-10 

Fraction ol 1E-05 Benchmark 0.000 0.000 0.000 0.000 0.009 0.019 0.000 

Notes: 
TCFM 
VCL 
HCP 
2-NA 
2,4-DNT 
2,6-DNT 
CLMTHN 

Trlchlorofluoromethane 
Vinyl Chloride 
Hexachlorocyclopenladlene 
2-Nitroanillne 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
Chloromethane 
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Table 7.4 
Noncarclnogenic Hazard Index and Cancer Risk • Subsistence Fisher 
Norlite Corporation Light Aggregate Facility 
Cohoes, NY 

I2!!!1 t:12D!.!!'!.1!!2Sl!!"lc t!~[!! ID!II! • ~!!!1111!!10~!! El1h11r 
Total HI• 2.07E-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 consumption of above.ground vegetables 
Hazard Index for consumption of below-ground vegetables 
Hazard Index for consumption of drinking water 
Hazard Index for Inhalation 

1.64E·09 
5.11E-09 
3.97E-07 
3.78E·10 
6.83E-OB 
1.31E-04 
3.51E·OB 
6.BBE-06 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.21E-14 

0.00E+OO 
0.00E+OO 
8.42E-09 
8.SBE-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.70E•13 
0.00E+OO 
O.OOE+OO 
1.99E-09 
1.31E-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.15E·13 

O.OOE+OO 
O.OOE+OO 
2.37E-08 
2.73E-03 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

1.94E-12 
5.60E-12 
8.31E•07 
2.1BE·11 
2.07E-09 
2.97E-07 
5.63E-08 
5.15E-05 

Total Hazard Index - All Potential Exposure Pathways 1.39E·04 8.5BE·06 1.31E-06 2.73E·03 0.00E+OO 5.27E-05 

Fraction of 0.25 Benchmark 0.001 0.000 0.000 0.011 0.000 0.000 

Total Qancer Rls~ • ~l!!11fll!!!J!.!! Fisher 
Total Risk= 2.15E•06 

Cancer Risk for consumption of beef 
Cancer Risk for consumplion of milk 
Cancer Risk for consumpllon 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 

243E-12 
7.56E-12 
5.BBE-10 
5.59E-13 
1.01E-10 
1.94E-07 
5.19E-11 
1 02E-08 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
2.BBE-17 

O.OOE+OO 
O.OOE+OO 
1.87E•11 
5.64E-09 

0.00E+OO 
0.00E+OO 
O.OOE+OO 
1.33E-15 

0.00E+OO 
O.OOE+OO 
9.83E·12 
6.44E-09 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.79E·09 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
1.73E-07 

1.24E-17 
3.59E-17 
5.33E-12 
1.40E-16 
1.32E•14 
1.91E-12 
3.61E·13 
3.30E-10 

Total Cancer Risk - All Potential Exposure Pathways 2.0SE-07 5.66E-09 6.45E-09 7.79E-09 1.73E•07 3.38E·10 

Fraction ol 1E-05 Benchmark 0.021 0.001 0.001 0.001 0.017 0.000 

Notes: 
PCP 
1,1-DCE 
1,1,2,2-TCA 
CLFM 
1,3·BUT 
HCBU 

Pentachlorophenol 
1, 1-0lchloroethylene 
1,1,2,2-Tetrachloroethane 
Chloroform 
1,3-Butadlene 
Hexachlorobuladlene 
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Table 7-4 
Noncarclnogenlc Hazard Index and Cancer Risk • Subsistence Fisher 
Norllle Ccrporalion Light Aggregate Facility 
Cohoes, NY 

I2t1t ~Qn~!!r!ilD21l!!nli; !::lmm1 ID!!!!I • §!!l.!llll!!D!.!! Fl!hgr 
Total HI• 2.07E-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 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 Potential Exposure Pathways 

Fraction ol 0.25 Benchmark 

IQt!!I Ql!ni;gr Bl!!s · ~!!!!1slste!]!,!! Fisher 
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 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 Polenllal Exposure Pathways 

Fraction ol 1E-05 Benchmark 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.09E-05 

1.09E-05 

0.000 

O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

0.000 

6.69E-07 3.98E-08 5.52E-06 
1.95E·06 1.64E-07 8.0JE-06 

O.OOE+OO 1.61E-01 1.61E-01 
4.51E-06 2.40E-07 6.09E·06 
3.51E-04 2.77E-04 9.20E-04 
5.00E-05 8.03E-06 2.43E-03 
4.30E-06 2.21E-06 2.45E-05 
3.86E-04 O.OOE+OO 4.29E·02 

7.99E-04 1.61E-01 2.07E-01 

0.003 0.644 0.828 

O.OOE+OO O.OOE+OO 2.0SE•OB 
O.OOE+OO O.OOE+OO 3.65E-OB 
O.OOE+OO O.OOE+OO 2.33E-07 
O.OOE+OO O.OOE+OO 4.46E-09 
O.OOE+OO O.OOE+OO 3.34E-08 
O.OOE+OO O.OOE+OO 5.16E-07 
O.OOE+OO O.OOE+OO 1.53E-09 
O.OOE+OO O.OOE+OO 1.31E-06 

O.OOE+OO O.OOE+OO 2.15E-06 

0.000 0.000 0.215 

Notes: 
Hg Elemental Mercury 
HgCI Mercuric Chlorld 
MeHg Methyl Mercury 
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Table 7-Sa 
Total Cancer Risk Summary - Primary Scenarios 
Norlite Corporation Light Aggregate Facility 

Cohoes, NY 

Potential Exposure Pathway 

North Resident Location 
Chlld Resident Adult Resident 
Carcinogenic Carcinogenic 

Risk Risk 

Subsistence Farmer 
Beef Farm Location 

Carcinogenic 
Risk 

Subsistence 
Fisher Erle Canal 

Carcinogenic 
Risk 

Cancer risk for consumption of beef 

Cancer risk for consumption of milk 

Cancer risk for consumption of fish 

Cancer risk for ingestion 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 

-

3.57E-09 

2.39E-08 

9.69E-09 

2.42E-08 

2.73E-09 

4.S0E-08 

3.46E·10 

2.49E-07 

2.05E-08 

3.65E-08 

1.57E-07 

4.46E-09 

3.34E-08 

5.16E-07 

1.53E-09 

1.31E-06 

2.74E-07 

5.44E-07 

2.13E-07 

1.09E-09 

2.88E-09 

4.47E-08 

1.86E-09 

7.11E-08 

2.05E-08 

3.65E-08 

2.33E-07 

4.46E-09 

3.34E-08 

5.16E-07 

1.53E-09 

1.31 E-06 

Total Cancer Risk 3.61 E-07 2.08E-06 1.15E-06 2.1 SE-06 

Notes: 

Source: ENSR, 1999 RN: 0 

4/8/02 
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Table 7-5b 
Total Cancer Risk Summary - Alternative Scenarios 
Norllte Corporation Light Aggregate Facility 

Cohoes, NY 

Potential Exposure Pathway 

South Resident Location Subsistence Farmer 

Dairy Farm Location 

Carcinogenic 

Risk 

Chlld Resident 

Carcinogenic 

Risk 

Adult Resident 

Carcinogenic 

Risk 

Cancer risk for consumption of beef 

Cancer risk for consumption of milk 

Cancer risk for consumption of fish 

Cancer risk for Ingestion 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 

3.57E-09 

2.39E-08 

9.69E-09 

6.21 E-09 

3.92E-10 

7.02E-09 

3.41E-10 

7.47E-10 

5.18E-08 

2.0SE-08 

3.65E-08 

1.57E-07 

1.14E-09 

4.75E-09 

7.69E-08 

1.S0E-09 

3.93E-09 

3.02E-07 

2.46E-07 

4.87E-07 

2.13E-07 

9.89E-10 

2.61E-09 

4.07E-08 

1.82E-09 

6.35E-08 

1.06E-06 

Notes: 

Source: ENSR, 1999 RN: 0 

4/8/02 
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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 Subsistence Farmer 

Beef Farm Location 

Noncarclnogenlc 

Hazard Index 

Subsistence 

Fisher Erle Canal 

Noncarclnogenlc 

Hazard Index 

Child Resident 

Noncarclnogenlc 

Hazard Index 

Adult Realdent 

Noncarclnogenlc 

Hazard Index 

Hazard Index for consumption of beef 

Hazard Index for consumption of milk 

Hazard Index for consumption of fish 

Hazard Index for Ingestion 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 Noncarclnogenic Hazard Index 

0.000012 

0.00006 

0.18 

0.00040 

0.00091 

0.0027 

0.0001 

0.043 

0.23 

0.0000055 

0.000008 

0.24 
0.000006 

0.00092 

0.0024 

0.00002 

0.043 

0.29 

0.000055 

0.00009 

0.24 
0.00000182 

0.000077 

0.00020 

0.00002 

0.0018 

0.24 

0.0000055 

0.000008 
0.16 

0.000006 

0.00092 

0.0024 

0.00002 

0.043 

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 Subsistence Farmer 

Dairy Farm Location 

Noncarclnogenlc 

Hazard Index 

Chlld Resident 

Noncarclnogenlc 

Hazard Index 

Adult Resident 

Noncarclnogen le 

Hazard Index 

Hazard Index for consumption of beef 

Hazard Index for consumption of milk 

Hazard Index for consumption of fish 

Hazard Index for ingestion 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 Noncarcinogenlc Hazard Index 

0.000012 

0.00006 

0.18 

0.00076 

0.000128 

0.0004 

0.0001 

0.00013 

0.18 

0.0000055 

0.000008 

0.24 

0.000011 

0.000129 

0.0004 

0.00002 

0.00013 

0.24 

0.000050 

0.00008 

0.24 

0.00000174 

0.000069 

0.00018 

0.00002 

0.0016 

0.24 

Notes: 

Source: ENSR, 1999 RN: 0 

4/8/02 
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Table 7-7a 
Evaluation of Infant Exposure to Dioxin - Primary Locations 
Norlite Corporation Light Agregate Facility 
Cohoes, NY 

Average Daily 
Dose - Infant 

(pQ/kQ BW-day) 

Beef Farm - Subsistence Farmer - Infant 

Subsistence Fisher - Infant 

North Resident Location - Infant 

4.29E-01 

2.28E-01 

1.72E-01 

bmilk NY.xis 



Table 7-7b 
Evaluation of Infant Exposure to Dioxin - Alternative Locations 
Norlite Corporation Light '.Aggregate Facility 
Cohoes, NY 

Average Daily 
Dose - Infant 

(pg/kg BW-day) 

Dairy Farm - Subsistence Farmer - Infant 

South Resident Location - Infant 

3.97E-01 

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 

Medium 

Predicted Site 
and Intake 

Cori.centratlon Slope Factol' , , Reference . 
Predl.cted Blood 

. Le•d Level fLia/dL) 

Air 

Drinking Water 

Diet 

Soil 

0.000042 ug/m3 

1.6881 E-06 ug/L 

1.1611 E-05 ug/day 

0.00031 ug/g 

1.97 ug/dL blood lead per ug/m3 air lead 

0.26 ug/dL blood lead per ug/L water lead (a) 

0.24 ug/dL blood lead per ug/day dietary lead (b) 

0.0068 ug/dL blood lead per ug/g soil lead (c) 

U. S. EPA, 1989c 

U.S. EPA, 1991b 

U.S. EPA, 1989c 

U.S. EPA, 1986b 

8.27E-05 

4.39E-07 

2.79E-06 

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). 
(c) • Used uooer ranoe value for children. 
Source: ENSR, 2001 RN: 1 

4/8/02 



TABLE 7-9 
Short-term Exposure Air Modeling Results 

COMPOUND CAS# 

Guideline 
Concentration 

(1.1glm>) Source 

Averaging 
Period 
(hours) 

Per Unit 

Emission Rate 
(gtsec) 

Maximum 
1-hour Cone.• 

(1Jg/m3) 
Percent of 
Guideline 

1, 1, 1.2-TETRACHLOROETI-lANE 630-20-6 5.15E+04 TEEL-1 0.25 5.36E-05 7.40E-03 0.000% 
1. 1, 1-TRICHLOROETHANE 71-~ 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% 
1,1-0ICHLOROETHANE 75-34-3 121E+06 TEEL-1 1 5.36E-05 7.40E-03 0.000% 
1, 1-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-DICHLOAOPROPANE 78-87-5 5.0BE+0S TEEL-1 1 5.36E-05 7.40E-03 0.000% 
1,3-BUTAOIENE 106-99-0 NA NA NA 320E-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+0S TEEL-1 1 2.87E-05 3.96E-03 0.000% 
2,3,7,8-TCDD - TE 1746-01-6 3.50E+OO TEEL-1 NA 2.07E-09 2.86E-07 0.000% 
1 95-95-4 2.99E+04 TEEL-1 3.52E-05 4.86E-03 0.000%2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL (al 88-06-2 3.00E+04 TEEL-1 0.25 1.02E-04 1.41E-02 0.000% 
2,4-DICHLOROPHENOL 12o-83·2 3.00E+04 TEEL-1 025 3.52E-05 4.86E-03 0.000% 
2,4-DIMETHYLPHEIIIOL 105-67-9 NA NA NA 3.52E-05 4.86E-03 NA 
2.4-DINITROTOLUENE 121-14-2 6.00E+02 TEEL-1 025 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% 
2-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 (al 91-57-6 NA NA NA 1.0:lE-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 106-44-5 2.40E+03 Air Guide 1995 SGC 1 4.79E-05 6.60E-03 0.000% 
4-NITROPHENOL 100-02-7 NA NA NA 1.4"1E-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 B.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.TT1% 
ANTI-lRACENE 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+0l TEEL-1 1 6.17E-06 8.51E-04 0.003% 
BARIUM 7440-39-3 1.52E+03 TEEL-1 1 6.88E-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-1 025 2.58E-08 3.S6E-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,1\PERYLENE 191-24-2 NA NA NA 6.36E-08 8.TTE-06 NA 
BENZO{KlFLUORANTHENE 207-08-9 NA NA NA 2.32E-10 320E-08 NA 
BERYLLIUM 7440-41-7 5.00E+OO TEEL-1 1 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 6.0lE-05 829E-03 0.000% 

BROMOMETHANE 74-83-9 5.83E+04 TEEL-1 1 3.20E-04 4.42E-02 0.000% 

BUTYLBENZVLPHTHALATE 85-68--7 5.00E+05 TEEL-1 1 3.52E-05 4.86E-03 0.000% 

CADMIUM 7440-43-9 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 •• TT82-50-5 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.TTE+03 TEEL-1 1 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.TTE-04 0.000% 

CHROMIUM (VI) •• 18540-29-9 NA TEEL-1 0.25 1.BSE-06 2.SSE-04 NA 
CHRYSENE 218-01-9 2.00E+02 TEEL-1 0.25 1.23E-10 1.?0E-08 0.000% 

CIS-1.3-0ICHLOROPROPENE (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.HlANTHRACENE 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 

COMPOUND CAS# 

Guideline 
Concentration 

(µg/m3) Source 

Averaging 
Period 
(hours) 

Per Unit 
Emission Rate 

(g/se<:) 

Maximum 
1-hour Cone.· 

(µg/m3) 
Percent of 
Guideline 

DIBROMOMETHANE 74-95-3 NA NA NA 5.36E-05 7.4-0E--03 NA 
DICHLORODIFLUOROMETHANE 75-71-8 1.48E+07 TEEL-1 1 3.20E~J4 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% 
01-N-BUTYLPHTHALATE 84-74-2 1.20E+03 Air Guide 1995 SGC 1 3.52E-05 4.86E--03 0.000% 
01-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 n-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+OO 0.361% 
HYDROGEN CHLORIDE •• 7647-01-0 1.50E+02 Air Guide 2000 SGC 1 1.16E+OO 1.60E+02 106.720% 
HYDROGEN FLUORIDE •• 7664-39-3 7.50E+OO 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 TEEL-1 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+OO 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.SOE--05 1.17E-02 0.752% 

NITROBENZENE 98-95-3 1.51 E+04 TEEL-1 1 7.04E--06 9.72E--04 0.000% 

0-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.B0E-01 2.48E+01 6.537% 

PENTACHLOROPHENOL 87-86-5 1.53E+03 TEEL-1 1 1.41 E-04 1.94E-02 0.001% 

PERYLENE (al 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 4.0BE-05 NA 

SELENIUM n82-49-2 2.94E+OO ATEL-1 1 3.04E--06 4.20E-04 0.014% 

SILVER 7440-22-4 3.00E+02 TEEL-1 1 129E-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 8.46E-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+0S ERPG-1 1 4.B0E--05 6 63E-03 0.000% 

TRICHLOROFLUOROMETHANE 75-69-4 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 resutt from 1999 testing used. because parameter not measured in 2000 program. 

NA = not available 
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TABLE 7-10 
Long-term Exposure Air Modeling Results() 

;l 

- I Guideline I Averaging Per Unit Maximum 
Concentration Period Emission Rate Annual Cone.• Percent of 

COMPOUND CAS# (µg/m3) Source (hours) (g/sec) {µglm') 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% 
1,1-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.S0E-02 Air Guide 2000 AGC Annual 5.36E-05 3.52E-04 0.925% 
1,2-DICHLOROPROPANE 78-87-5 4.00E+O0 Air Guide 2000 AGC Annual 5.36E-05 3.52E-04 0.009% 
1,3-BUT ADI ENE 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 3.0GE-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.SOE+-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-BVTANONE 78-93-3 1.00E+03 Air Guide 2000 AGC Annual 1.0lE-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.B0E+-02 Air Guide 2000 AGC Annual 3.97E-05 2.60E-04 0.000% 

' i -NITROANIUNE 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.t:1 E-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+OO Air Guide 2000 AGC Annual 2.43E-06 1.59E-05 0.001% 

ARSENIC 7440-38-2 2.30E-04 Air Guide 2000 AGC Annual 6.17E-06 4.05E-05 17.598% 
BARIUM 7440-39-3 1.20E+OO 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,l)PERYLENE 191-24-2 NA NA NA 6.36E-08 4.17E-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)PHTHALA TE 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 6.0lE-05 3.94E-04 0.044% 

BROMOMETHANE 74-83-9 5.00E+00 Air Guide 2000 AGC Annual 1.60E-04 1.05E-03 0.021% 

BUTYLBENZVLPHTHALATE 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.G9E-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 (TOT AL) 7440-47-3 1.20E+00 Air Guide 2000 AGC Annual 7.08E-06 4.64E-05 0.004% 
"'i;HROMIUM (VI) •• 18540-29-9 8.30E-05 NA NA 1.85E-06 1.21 E-05 14.582% 

IHRYSENE 218-01-9 2.00E-02 Air Guide 2000 AGC Annual 6.17E-11 4.0SE-10 0.000% 

,IS-1,3-DICHLOROPROPENE (a) 10061-01 -5 NA NA NA 5.25E-05 3.44E-04 NA 
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TABLE7-10 
Long-term Exposure Air Modeling Results (--J, 

I Guideline I Averaging Per Unit Maximum 
Concentration Period Emission Rate AMual Cone.• Percent of 

COMPOUND CAS# (µg/m3) Source (hours) (g/sec) (µg/m3) Guideline 

COPPER 7440-50-8 2.00E-Q2 Air Guide 2000 AGC Annual 4.90E--05 3.21E-04 1.607% 
DIBENZ(A,H)ANTHRACENE 53-70-3 2.00E--02 Air Guide 2000 AGC Annual 8.B2E-09 5.79E-D8 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 1.81 E-04 0.002% 
DIMETHYLPHTHALATE 131-11-3 1.20E+01 Air Guide 2000 AGC Annual 3.S2E-05 2.31E-04 0.002% 
DI-N-BUTYLPHTHALA TE 84-74-2 1.20E+01 Air Guide 2000 AGC Annual 3.52E-05 2.31E-D4 0.002% 
DI-N-OCTYLPHTHALA TE 117-84--0 NA NA NA 3.52E-05 2.31E-04 NA 
ETHYLBENZENE l0o-41-4 1.00E+03 Air Guide 2000 AGC Annual 5.36E-05 3.52E-Q4 0.000% 
FLUORANTHENE 206-44-D 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 2.91 E-04 13.227% 
HEXACHLOROBUTADIENE 87-68-3 4.S0E-02 Air Guide 2000 AGC Annual 7.04E-06 4.62E-05 0.103% 
HEXACHLOROCYCLOPENT ADI ENE 77-47-4 2.60E-01 Air Guide 2000 AGC Annual 1.41 E-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+Ol Air Guide 2000 AGC Annual 1.16E+O0 7.61E+OO 38.048% 
HYDROGEN FLUORIDE - 7664-39-3 4.20E-01 Air Guide 2000 AGC Annual 5.18E-03 3.40E-02 8.091% 
INDENO(l ,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-D4 0.068% 
METHYLENE CHLORIDE 75--09-2 2.10E+OO Air Guide 2000 AGC Annual 1.96E-D4 1.28E-03 0.061% 
METHYLMERCURY 22967-92-6 2.40E-02 Air Guide 2000 AGC Annual NA NA NA 

· " "'\IAPHTHALENE 91-20-3 3.00E+OO Air Guide 2000 AGC Annual 2.12E-05 1.39E-D4 0.005%

L l CKEL 7440-()2-0 4.00E-03 Air Guide 2000 AGC Annual 8.50E-05 5.58E-D4 13.940% 
..41TROBENZENE 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+-O0 2.362% 
PENTACHLOROPHENOL 87-86-5 2.00E-01 Air Guide 2000 AGC Annual 1.41E-Q4 9.24E-04 0.462% 
PERYLENE (a) 198-55-0 NA NA NA 2.20E-D8 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+0l Air Guide 2000 AGC Annual 3.04E-06 1.99E-05 0.000% 
SILVER 7440-22-4 2.00E+0l Air Guide 2000 AGC Annual 1.29E-06 8.46E-06 0.000% 

STYRENE 10o-42-5 1.00E+03 Air Guide 2000 AGC Annual 4.26E-05 2.79E-04 0.000% 
TETRACHLOROETHYLENE 127-18-4 1.00E+OO 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-Q4 NA 
TRICHLOROETHYLENE 79-01-6 4.50E-01 Air Guide 2000 AGC Annual 4.B0E-05 3.15E-D4 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 µg/m3 per g/sec for each kiln . Compound specific 

air concentrations com puled based on per un~ 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 SChild S. Adult Beef Dairy Recreational Fisher • Subsistence 
Farm Farm Resident Farmer Fisher 

Norllte 028/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 3.61 e· 7 2.08e'6 5.8e·8 3.02e·7 1.1 se·6 1.06e·6 1.57e·7 2.13e·7 2.1se·6 

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 - . . . - . 

Norllte 038/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·6 3.4se·6 3.3oe·7 1.3oe·6 3.45e'6 2.9se·6 0.815e·6 1.10e·6 3.9se· 6 

Dioxin in Mother's 1.01 . 0.89 - 1.40 1.32 - . 1.49 

Milk (pg/kg-day) 

Lead, Total in blood 0.000093 . 0.000022 . . - - . -

(ug/dl) 

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

• .. Untllled soll mixing depth= 5 cm; NYSDOH-approved exposure freq.; NYSDOH veg., beef and mllk Ingest. rates; Subsistence Fisher= 60 g/day; 
Recreational Angler =18 g/day and chlld =2.5 g/day, 

• ••• Untllled soil mixing depth= 1 cm; EPA-guideline exposure freq.; EPA veg,, beef and milk Ingest. rates; Subsistence fisher= 81.9 g/day, chlld 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 

Hazard Identification 

Estimation of Emissions 

Metals 

PICs 

voes 

SvOCs 

PAHs 

TCDD-TEQs 

Selection of COPCs (Risk Ranking Method) 

Air Dispersion Modeling 

Atmospheric Dilution Parameters 

Aerodynamic Wake Effects 

Terrain Effects 

Deposition Rates (overall) 

Particle Size Representativeness 

Dry Deposition Rates 

Large Particles 

Smallest Particles 

Vapors (organic) 

Vapors (mercury) 

Wet Deposition Rates (overall) 

Large Particles 

Conservatism Level in this 
Assessment 

+ ~ or= -

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ ? 

✓ 

✓ 
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Small Particles ✓ 

Vapors (organic) ✓ 

Vapors (mercury) 

Toxicity Assessment 

Dose Response Values 

✓ 

✓ 

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 ✓ 

Estimating Plant Concentrations ✓ 

Root Uptake ✓ 

Vapor Deposition on Leaves ✓ 

Vapor Interception Fraction ✓ 

Plant Yield (site-specific) ✓ 

Photodegradation 

Dose from Exposure 

✓ 

Location of Exposed Receptor ✓ 

Dietary Uptake Rates for: 

Crops 

Meats and Fish 

EPA 

EPA 

NY 

NY 

Dairy Products 

Soil Ingestion 

EPA 

'I. I 

NY 

Bioaccumulation Factors (BCFs and BSAFs) for: 

Meat ✓ 
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Fish ✓ 

Milk ✓ 

Duration and Frequency of Exposure EPA I\JY 

Risk Characterization 

Exposure to Multiple Chemicals ✓ ? 

Sensitive Subpopulations ✓ 

Summing all Results ✓ 

Key to Symbols: 

+ Conservative= 
- = Approximately the same, or uncertain 
- May be unconservative = 
✓ = Technical judgement of status 
? = 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 (SLERA) was conducted for the Norlite 
Corporate Lightweight Aggregate Manufacturing Facility ("Norlite 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. 

'-1 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 (NYSWOS), National Ambient Water Quality Criteria (AWOC), 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 to evaluate potential food chain risks to 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 concern (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 leivel 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 asses:sment (i.e., problem formulation, 
analysis, risk characterization) recommended by current generalized U.S. EPA ecological risk 
guidance (U.S. EPA, 1997d; 1998b; 1999c). 

8.1.2 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 (Section 8.6). Addrtional 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 receptors 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, 1999c); 

• 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). 

8.2.1 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 habrtats 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 concern, to 
identify the potential presence of threatened/endangered (TIE) 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 habrtat 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., Erie 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 risk 
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 eiast by abandoned railroad tracks 
and on the north by a tributary of the Hudson River; 

• 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 to 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 Norlite facility. The site is partially 
located on high ground with steep slopes overlooking the cemetery proper and covers 
approximately ten to fifteen 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 to 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 located 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 Norlite 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 predicted 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 (Earthlnfo, 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 polychlorinated biphenyls (PCBs) in the sediments bel,ow 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 concerns regarding sediment and wateir 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 Norlite facility through potential ecological exposure to surface water 
aquatic receptors (i.e., fish, planktonic invertebrates), sediment receptors (i.e., benthic 
macroinvertebrates), 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. Thei 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. 

82.2.2 Erie Canal 

\ The Erie Canal represents a navigational and recreational waterbody that is located north of the Norlite 
"-' facility. It forms an important 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 to 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. 

82.2.3 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 Nor1ite Facility in an area subject to above average air deposition from the Facility. Wright/Bradley 
Lake was selected as a representative aquatic habitat of concern 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. 

8.2.2.4 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 Nor1ite Facility through inspection of USGS topographic maps (froy 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 Nor1ite 

property, 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 American elm (Ulmus americana) and silky dogwood ( Comus amomum) 

was observed near the center of the site. The wildlife receptors in the Green Island wetland habitat 
were selected as receptors for the Nor1ite 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 terrestrial 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), speckled alder 
(A/nus rugosa), cherry (Prunus serotina), quaking aspen (Popu/us tremuloides), paper birch (Betula 
papyrifera), and gray birch (Betula populifolia). Scattered areas of raspberry (Rubus spp) understory 
were observed and heavy leaf litter was present throughout the site. Understory and canopy density 
decreased from the southern end of the site to the northern 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 throughou1 the site and whitetail deer 
(Odocoileus virginianus) tracks were evident in various locations. The following wildlife species were 
observed on-site during the survey: Gray squirrel (Sciurus carolinensis), American crow (Corvus 

brachyrhynchos), Tufted titmouse (Baeolophus bicolorj, and Black-capped chickadee {Poecile 
atricapillus). Tracks of raccoon (Procyon lotory and other small mammals were noted on the site. The 
wildlife receptors in the Green Island terrestrial habitat were selected as receptors for the Norlite 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 concern was 
evaluated for the Norlite Facility. Letters requesting a review of the site were sent to the New York 
State Department 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 henslowi~ has 
been sited in Albany County, most recently in 1980. Copies of correspondence 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 bioaccumulative compounds, as well as 
preliminary risk-based screening of chemicals for human health risk concerns. 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 PAHs, 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. 

8.2.4 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 Nor1ite facility include: 

• Exposure of water column aquatic receptors (fish, planldonic 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 clue 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 blue heron, osprey, mink) to 
CPECs through food items (fish) in the food chain; 

• Exposure of wetland receptors (short-tailed shrew, muskrat, mink, raccoon, great blue heron} 
to CPECs through food items in the food chain; and 

• Exposure of terrestrial upland receptors (deer mouse, American robin, raccoon, red-tailed 
hawk) to CPECs through food items in the food chain. 
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8.2.5 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 Norlite Facility kilns was developed to summarize current knowledge of the site, 
known patterns 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, WrighVBradley 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 Norlite 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 wildlife 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 WrighVBradley 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 bioaccumutated 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 Island 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 wildlife 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 items) to which an 
ecological receptor may be exposed via the evaluated exposure routes. For the Norlite SLERA, 
exposure assessment was based on the predicted surface water, sediment, and prey tissue 
concentrations in the WrighVBradley 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 Nor1ite kilns were incorporated into a fate and transport model. This 
fate and transport model followed the recommendations and assumptions contained in Screening 
Level Ecologjcal Risk Protocol for Hazardous Waste Combustion Facilities (U.S. EPA, 1999c) and 
Guidance for Performing Screening Level Risk Analyses at Combustion Facilities Burning 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 concern 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 concern. 

For the Norlite SLERA, exposure assessment was based on the predicted surface water and sediment 

concentrations in the Hudson River, Erie Canal, and Wright/Bradley Lake, surface soil and terrestrial 
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. Surface 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 trophic level 
receptors were calculated using media- and receptor-specific bioconcentration factors (BCFs) and food 

chain multipliers following the general guidance of U.S. EPA (1999c). The calculation spreadsheet for 
wetland plant, aquatic invertebrate, fish, wetland and terrestrial inver1ebrate, 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 x 0.12 

Where: 

= CPEC concentration in aquatic vegetation; expressed as mgcPEc/kgp1ant wet 

weight (ww) 

== CPEC concentration in hydric soil; estimated from Fate and Transport 

modeling; expressed as mgcPEclk9soil dry weight (ctwl 

Bioconcentration factor for soil-to-aquatic vegetation; expressed as 

[mgcPEc/kQplant wv,]/[mQcPEc/k9soiUsoil dw] 

0.12 = Dry weight to wet weight conversion factor (0.12 used per U.S. EPA, 1999c) 

BCFs-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: 

C1Nv =CHs x BCFs.1Nv 

Where: 

CPEC concentration in terrestrial invertebrates; expressed as mgcPedk9tissue 

WW 

CPEC concentration in hydric soil estimated from Fate and Transport 

modeling; expressed as mgcPEdk9soi1 ow 

BCFs.1Nv= Bioconcentration factor for soiHo-invertebrate; expressed as [mQcPEdk9tissue 

ww]/[mgcPedkQsoil dw] 

BCFs.INv 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 carnivorous receptors were assumed to include both TL3 
and TL4 (carnivorous, such as Northern pike and lake trout) fish. Estimates of fish tissue CPEC 
concentrations were made following the guidance of U.S. EPA (1999c). The general equation for 
calculating the concentration of CPECs in omnivorous fish tissue is: 

CoF = Cctw X BCF1 X FCMTL3 

Where: 

CoF = CPEC concentration in omnivorous fish; expressed as mgcPEdk9tissue wv, 

Cctw = CPEC concentration in dissolved surface water; estimated from Fate and 
Transport modeling; expressed as mgcpedlLwater 

BCF1 = Bioconcentration factor for water-to-fish; expressed as [mgcPEdk9tissue 

ww]/[mgcPEdlwater] 
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Food chain multiplier for trophic level 3 predator; unitless 

The general equation for calculating the concentration of CPECs in carnivorous fish tissue is: 

CcF =Caw x BCFf x FCMTL4 

Where: 

= CPEC concentration in carnivorous fish; expressed as mgcPEdk9tissue ww 

= CPEC concentration in dissolved surface water; estimated from Fate and 

Transport modeling; expressed as mgcPEcllwater 

BCFt = 

FCMTL4= 

Bioconcentration factor for water-to-fish; expressed 

ww]I[mgcPedlwaterl 

Food chain multiplier for trophic level 4 predator; unitless 

as [mgcPEdkQtissue 

BCF1 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. 

8.3.1.4 Terrestrial Invertebrate Tissue 

Terrestrial invertebrate tissue was calculated at the Green Island forested upland study area (Table 8-

6). Estimates of invertebrate tissue CPEC concentrations were made following the guidance of U.S. 
EPA (1999c). The general equation for calculating the concentration of CPECs in terrestrial 

invertebrates is: 

C1Nv = Cs x BCFs.1Nv 

Where: 

CPEC concentration in terrestrial invertebrates; expressed as mgcPEdk9tissue 

WW 

CPEC concentration in soil; estimated from Fate and Transport modeling; 

expressed as mgcpecfk9soil dw 

Bioconcentration factor for soil-to-invertebrate; expressed as [mgcPEc/kgtissue 

wwJ/[mgcPEdkQsoil ctw] 

BCFs.iNv values were obtained from U.S. EPA (1999c) and include measured and derived values. 
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8.3.1.5 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: 

CHM= {CTP x BCFTP-HM x PTP x FTP}+ {Cs x BCFs-HM x Ps} + {Cwctot x BCFw-HM x Pw} 

Where: 

CPEC concentration in herbivorous mammal; expressed as mgcpec/kg1issue ww 

CPEC concentration in terrestrial plants; estimated from Fate and Transport 
Modeling; expressed as mgcpec/kQp1ant ww 

BCFTP-HM= Bioconcentration factor for terrestrial plant-to-herbivorous mammal; 

expressed as [mgcpec/k9nssue ww]/[mgcpec/kQp1ant ww] 

Proportion of terrestrial plant in diet that is contaminated (assumed to be 1 ); 
unitless 

= Fraction of diet comprised of terrestrial plants; unitless 

CPEC concentration in soil; expressed as mgcpecfkgs0;1 ctw 

BCFs-H~ Bioconcentration factor for soil-to-herbivorous mammal; expressed as 

[mgcpec/kQtissue ww]/[mgcpec/k9soil ctw] 

Ps = Proportion of soil in diet that is contaminated (assumed to be 1 ); unitless 

Cwctot = Total recoverable CPEC concentration in water; estimated from Fate and 
Transport modeling; expressed as mgcpecflwater 

BCFw-HM= Bioconcentration factor for water-to-herbivorous mammal; expressed as 

[mgcPEclk9tissue ww]/[mgcpecflwater) 

PW Proportion of water in diet that is contaminated (assumed to be 1 ); unitless 

BCFTP-HM, BCFS-HM, and BCFw-ttM 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. 

8.3.1.6 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-tailed shrew was assumed to 

Nortite-9514-046-500\2002 MAA Update Final 8-13 Apnl,2002 

Report\HHRA+SLEAA .doc 



EN:ll 
Nfi#tdffik&ttW 

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 = {C1Nv x (FCMn.:3'FCMTL2) x P1NV x F1NV} + {CTP x BCFTP-OM x PTP x FTP} + {CHM x 
(FCMn.:/FCMTl2) x PHM x FHM} + {CHa x (FCMTL3'FCMTl2) x PHa x FHs} + {Cs x BCFs. 
OM x Ps} + {Cwctot x BCFw-OM x Pw} 

Where: 

COM = 
C1NV = 

FCMn2= 

P1Nv = 

F1NV = 

CTP = 

BCFTP-OM = 

= 

FTP = 

CHM = 
WW 

PHM = 

FHM = 

CHs = 
FCMTL3= 

FCMn2= 

PHB = 

FHB = 

Cs = 
BCFs-0M = 

CPEC concentration in omnivorous mammal; expressed as mgcpecfk9tissue ww 

CPEC concentration in terrestrial invertebrates; expressed as mgcPEclk9nssue 

WW 

Food chain multiplier for trophic level 3 predator (omnivorous mammal such 
as short-tailed shrew); unitless 

Food chain multiplier for trophic level 2 predator (herbivorous mammal, such 
as deer mouse); unitless 

Proportion of terrestrial invertebrate in diet that is contaminated (assumed to 
be 1); unitless 

Fraction of diet comprised of terrestrial invertebrates; unitless 

CPEC concentration in terrestrial plants; expressed as mgcPEclk9nssue ww 

Bioconcentration factor for terrestrial plant-to-omnivorous mammal; 

expressed as [mgcpecfkQtissue ww]/[mgcpecfkgplant ww] 

Proportion of terrestrial plant in diet that is contaminated (assumed to be 1); 

unitless 

Fraction of diet comprised of terrestrial plants; unitless 

CPEC concentration in herbivorous mammals; expressed as mgcpecfkgtissue 

Proportion of herbivorous mammal in diet that is contaminated (assumed to 
be 1); unitless 

Fraction of diet comprised of herbivorous mammals; unitless 

CPEC concentration in herbivorous birds; expressed as mgcPEclkgtissue ww 

Food chain multiplier for trophic level 3 predator; unitless 

Food chain multiplier for trophic level 2 predator; unitless 

Proportion of herbivorous birds in diet that is contaminated (assumed to be 
1 ); unitless 

Fraction of diet comprised of herbivorous birds (assumed to be zero); unitless 

CPEC concentration in soil; expressed as mgcpecfk9soil c1w 

Bioconcentration factor for soil-to-omnivorous mammal; expressed as 
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[mgcPEclk9tissue wwJ/[mgcpec/k9soil c1w] 

Ps = Proportion of soil in diet that is contaminated (assumed to be 1 ); unitless 

Cwctot Total recoverable CPEC concentratiori in water; expressed as mgcpecfLwater 

BCFw-0M= Bioconcentration factor for water-to-omnivorous mammal; expressed as 

[mgcpec/k91issue wwJ/[mgcpecfLwater] 

PW = Proportion of water in diet that is contaminated (assumed to be 1 ); unitless 

BCFTP-0M, 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 to 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 that represent threshold concentrations associated with potential 
ecological risk. PAHs were evaluated receptors as total PAH (tP.AH); high molecular weight PAHs 
(HMW PAHs) 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, 1999c), 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 aquatic 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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1999c) and GLWQl-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, 1999c), 
Low Effects Level (LEL) values developed by the Ontario Ministry of the Environment (OMOE) 
(Persaud et al., 1996), and the ORNL database (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 II 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 
(1999c) 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 sur1ace 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). 

8.3.4 Evaluation of Bioaccumulation 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, 
WrighVBradley 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 in9est CPEC from two trophic levels. 
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Carnivores 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 carnivores were assumed to 
include herbivores (TL2) and omnivores (TL3). 

8.3.4.1 Description of Model 

Food web models are typically used to evaluate potential risk due to exposure including 
bioaccumulation. Exposure assumptions (e.g. body weights, food and water ingestion rates, relative 
consumption of food items, 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 infonnation presented below was 
obtained from the U.S. EPA Wildlife Exposure Factors Handbook (U.S. EPA, 1993d) and Degraaf and 
Yamasaki (2000). 

Terrestrial Herbivores 

• Deer Mouse (Peromyscus maniculatus) 

This small 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 thennoregulation. The deer mouse was selected as a 
measurement endpoint species, and as a prey source for omnivorous and carnivorous 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 tor 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 bioaccumulated CPECs from hydric soils or surface water. The muskrat was selected tor 
evaluation in the Green Island wetlands. 

Terrestrial Omnivores 

• American Robin (Turdus migratorius) 

The robin was selected as a representative omnivorous avian wildlife 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 to 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 

bioaccumulation 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 tl1em (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. 

• Raccoon ( Procyon Joto,) 
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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. Raccoons are found in near1y every aquatic habitat, 
particulany 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, acorns and corn 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. 

Terrestrial Carnivores 

• 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 carnivorous birds. It is one of 
the most common daytime avian predators, feeding on ground-dwelling vertebrates, particularly 
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 completely 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 Wright/Bradley Lake. 

• Great Blue 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, reptiles, 
crustaceans, insects, birds and mammals (USEPA, 1993d}. The heron prefers 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 northern 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/Bradley lake, and Green Island wetland areas. 

• Mink (Muste/a vison) 

The mink is the most abundant and widespread carnivorous 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 its 
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 frRVs) 

··, Toxicity Reference Values (TRVs) were determined for site CPECs for the representative wildlife 
......,. species to 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, 1999c), and 
supplemental sources. The literature values were body-weight nom,alized 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 voes, and 2,3,7,8-TCDD. Avian TRVs were available for 13 of 15 metals, 
4 of 8 SVOCs, all PAHs, two voes, and 2,3,7,8-TCDD. 

8.3.4.3 Toxicity Equivalency Factors frEFs)1 

Toxicity Equivalency Factors were developed by the World Health Organization (WHO) for the 
congeners of PCDDs and PCDFs based on their structural simila1ity and toxicity. A TEF value was 
assigned to each congener relative to its toxicity in relation to 2,3,7,8-TCDD (U.S. EPA, 1999c; Van 
den Berg et al., 1998). Toxicity Equivalency Factors (TEFs) were used to calculate toxic equivalent 
concentrations (2,3,7,8-TeDD 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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8.4 Risk Characterization 

This section describes how potential ecological risks from CPEC e,xposures 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 concern in an area of 
concern. 

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 below: 

Hazard Quotient (unitless) = 
Exposure Point Concentration IToxicity Benchmark Concentration 

When the HQ was less than 1 (i.e., the exposure point concentratiion 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 anaJysis may be warranted. 

8.4.1 Calculation of Potential Ecological Risk to Community Receptors 

The CPEC concentrations modeled in the areas of concern were compared to screening benchmark 
toxicity vaJues 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 results of these 

comparisons are shown in Table 8-16. 

Comparison of the sediment EPCs to screening values indicates tlhat none of the CPECs exceeded 

their respective benchmark values (HQ < 1) (Table 8-16). The HQs ranged from 1.0SE-1 O {1,1,2,2-
tetrachloroethane) 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 to screening values indicates that none of the CPECs 

exceeded their respective benchmark values for the Erie Canal (HQ< 1). The HQs ranged from 5.48E-

10 (vinyl 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 5.48E-10 (vinyl 

chloride) to 2.93E-03 (inorganic mercury). All of the individual HQs were well below a value 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 to 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 1.1 BE-
09 (vinyl chloride) to 1 .1 SE-03 (methyl mercury). 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 Wright/Bradley 
Lake 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 8-20 . 

........,_ Comparison of the sediment EPCs to screening values indicates that none of the CPECs exceeded 
their respective benchmark values (HQ< 1) (Table 8-20). The HQs ranged from 1.18E-09 (vinyl 
chloride) to 5.28E-03 (inorganic mercury). All of the individual HQs were well below a value of 1. 

8.4.1.4 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 
2.19E-12 (hexachlorobenzene) to 1.08E-02 (inorganic mercury). All o-f 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 Greien Island wetland 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 
Island 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 screenin~J values indicates that none of the 
CPECs exceeded their respective benchmark values for the Green Island terrestrial upland area (HQ < 
1). The HOs 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 4.92E-09 (lndeno (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 concern 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 (normalized 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 includei 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 tor the osprey (HQ < 1). Resulting HQs 
were less than one and ranged from 6.17E-12 (1,1-dichloroethylene) to 3.0SE-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 complete exposure 

pathways: 

• Ingestion of fish containing CPECs bioaccumulated 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 referenc;e values for the heron (HQ < 1). 

Resulting HQs were less than one and ranged from 5.40E-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 includ1e 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). 

8.4.2.2 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 (normalized 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 2.24E-12 (1,1-<:lichloroethylene) to 4.87E-05 

(benzo(b )fluoranthene ). 

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 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 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 values 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 )fluoranthene). 

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 Lake 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 following complete exposure 
pathways: 

• Ingestion of fish containing CPECs bioaccumulated 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 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/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/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 all 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 

(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 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/Bradley Lake; 

• Incidental ingestion of sediment from Wright/Bradley 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 toxicity reference values for the mink (HQ < 1). Resulting HQs 

were less than one and ranged from 6.1 SE-11 (1, 1-dichloroethylene) to 2.0SE-02 (2,3,7,8-TCDD). 

8.4.2.4 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 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 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 Island 

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 bioaccumulated 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 bioaccumulated from surface soil and 
aerial deposition in the Green Island forested upland; 

• Ingestion of terrestrial invertebrate containing CPECs bioaccumulated 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 results 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-1 0 (1,1-dichloroethylene) to 5.S0E-01 
(bis(2-ethylhexyl)phthalate). 

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 wetland; 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 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. 

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 to 

'-" trophic level 3 mammalian species from surface soil exposure in Gmen 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 invertebrates containing CPECs bioaccumulated from surface soil in the 
Green Island upland area; 

• Ingestion of wetland invertebrates containing CPECs bioaccumulated 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 tor 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 

complete exposure pathways: 

• Ingestion of terrestrial vegetation containing CPECs bioaccumulated 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 {TL3) small mammals containing CPECs from 
surface soil and food chain uptake in the Green Island upland; 

• Ingestion of wetland invertebrates containing CPECs bioaccumulated 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 ). 
Resulting HQs were less than one and ranged from 3.35E-1 O (1, 1-dichloroethylene) to 5.95E-02 

(methyl mercury). 

8.5 Summary and Conclusions 

This section summarizes and evaluates the results of the Norlite 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 Norfite 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 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 wildlife receptors; and (7) protection 

and maintenance of local terrestrial upland wildlife 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 negligible 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 calculated 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 Norf ite Facility do not pose potential ecological risk to 

the wildlife receptors evaluated in the four areas/habitats of concern (Hudson River, Erie Canal, 

Wright/Bradley Lake, and Green Island). 
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8.5.2 Uncertainty Evaluation 

The factors leading to uncertainty in the results are described and the infonnation 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. 

8.5.2.1 Toxicity Reference Values 

The aquatic risk assessment used toxicity values based on chronic i~ffects 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 we-re 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 item 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% ingeistion of each prey item, plus any 
potential ingestion from abiotic media (surface water, surface soil, sediment, hydric soil). Green Island 
contains the largest variety 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 evaluatin~~ 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: 

• Ingestion of wetland/aquatic vegetation containing CPECs bioaccumulated from hydric soil in 

the Green Island wetland; 

• 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 1.51 E-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-1 o 
(1,1-dichloroethylene) to 1.59E-01 (2,3,7,8-TCDD). 

Short-tailed Shrew 

The short-tailed shrew was selected as a representative species for evaluating potential risks 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 soil, hydric soil, and surface water from Green Island, and the 

following complete exposure pathways: 

• Ingestion of wetland/aquatic vegetation containing CPECs bioaccumulated from hydric soil in 

the Green Island wetland; 

• 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; and 

• Ingestion of terrestrial invertebrates containing CPECs bioac.cumulated from soils in the Green 

Island upland. 

The results of the exclusive diet Hudson River short-tailed 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). Resulting HQs one ranged from 4.14-E10 

(carbon tetrachloride) to 5.11 E-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 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 2.31 E-10 (1,1 

dichloroethylene) 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 ). Resulting HQs were less than one and 

ranged from 4.53E-10 (chromium) to 6.18E-Q4 (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 Nor1ite 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 helps increase the realism of this modeling, however. 

} To predict media CPEC concentrations, several U.S. EPA fate and transport models are utilized, along 

'--" with the air concentrations and deposition rates predicted by the ISGST3 model. These modeling steps 
introduce considerable, but unquantified, uncertainty due to the large number of parameters and 

variables used in these models. Many of these input variables are estimated, or must be assumed, for 
the vicinity around the Norlite 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-specific, or time-specific data) 

average default values that will generally produce conservatively high estimates of long-term 

exposures. 

8.5.2.4 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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8.5.2.5 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 concern. 

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, Erie 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 a1Tected. 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 Island a terrestrial upland/wetland habitat area. The results of the SLERA 
indicate no potential ecological concern for the community receptors in the three waterbodies or Green 
Island. Neither were ecological concerns 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 uncertainty 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 (short­
tailed shrew, raccoon) did not lead to greater risks for these receptors. Based on the unambiguous 
pattern 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 

INOROANICS ORGANICS 
Semivolatiles Polycyclic Aromatic Hydrocarbons Volatlles Dioxins 

ANTIMONY 2,4·DINITROTOLUENE BENZO(A)PYRENE 1,1,2,2•TETRACHLOROETHANE 2,3,7,8-TCOO TE 
ARSENIC 2,6-DINITROTOLUENE BENZO(A)ANTHRACENE 1,1·DICHLOROETHYLENE 2,3,7,8-TCDD (MAMMAL) 
BARIUM 2•NITROANILINE BENZO(B)FLUORANTHENE 1,3-BUTADIENE 2,3,7,8-TCDD (BIRD) 

BERYLLIUM 
CADMIUM 

CHROMIUM 
CHROMIUM VI 

LEAD 
INORGANIC MERCURY 

METHYL MERCURY 
NICKEL 

SELENIUM 
SILVER 

THALLIUM 
ZINC 

BIS(2•ETHYLHEXYL)PHTHALATE 
HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

PENTACHLOROPHENOL 

BENZO{K)FLUORANTHENE 
CHAYSENE 

OIBENZ(A,H)ANTHRACENE 
INDEN0(1,2,3·CD)PYRENE 

TOTAL PAH 

BENZENE 
BROMOMETHANE 

CARBON TETRACHLORIDE 
CHLOROFORM 

CHLOROMETHANE 
OICHLOROFLUOROMETHANE 

TRANS-1,3-DICHLOROPROPENE 
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

2,3,7,8-TCDD (FISH) 



( TABJ 
MODELED CONCENTRATIONS OF CPEC IN SURFACE SOIL, TERReJ•.•tllli.'.: PLANTS, SEDIMENT, HYDRIC SOIL, AND SURFACE WATER ( 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE FACILITY 

COHOES,NY 

GREEN ISLAND HUDSON RIVER 
icPEC (pan, per mllllon) SURFACE TERRESTRIAL HYDRIC SURFACE WATER BED SURFACE WATER 

SOIL PLANT SOIL TOTAL DISSOLVED SEDIMENT TOTAL DISSOLVED 
NORGANICS 

!ANTIMONY 7.92E-06 2.84E-07 3.0SE-05 8.57E-07 8.67E-07 2.20E-08 7.58E•10 7,57E•10 
~RSENIC 2.40E-06 t.18E-07 9.15E-06 1.71E-07 1.71E-07 6.77E-o9 1.51E•10 1.50E•10 
BARIUM 3.8!lE-06 2.01E-07 1.49E-05 3.02E-07 3.02E-07 1.09E-08 2.661:-10 2.66E•10 
BERYLLIUM 4.57E-06 1.78E-08 1.47E•OS 3.78E·08 3.75E-08 2.58E·08 3.29E•11 3.26E·11 
lcAOMIUM 4.40E-06 5.00E-07 1.62E·OS USE-07 1.9SE-07 1.27E•08 1.70E-10 1.70E•10 
icHROMIUM 3.23E-05 1.27E·07 1.02E-04 4. ◄ 6E·09 2.35E·10 1.27E-OS l.34E·10 7.04E•12 
icHROMIUM VI 4.29E-07 2.14E-08 1.69E--06 8.97E-08 6.97E-08 1.18E-09 8.19E·11 6.18E·11 
LEAD 2.22E-05 1.77E•07 7.12E-05 1.70E-07 1.68E-07 USE-07 1.51E·10 1.SOE•lO 
IINORGANIC MERCURY 4.77E-04 1.80E•05 1.81E-03 1.70E-07 8.49E-08 2,68E-05 1.06E-09 S.32E•10 
!METHYL MERCURY 8.48E-06 4.52E-06 2.48E-04 4.54E-07 2.27E-07 3.31E-07 2.20E•10 t.10E·10 
NICKEL 7.11E-05 1.51E-06 2.84E-04 3.59E-06 3.59E-06 2.04E-07 3.14E-09 3.14E-09 
isELENIUM 7.87E-08 1.48E-08 3.16E-07 4.67E-08 4.87E-08 2.09E-10 4.18E·11 4.18E-11 
islLVER 1.70E-06 ◄ .OBE-07 8.79E•06 6.18E-07 6.16E-07 4.57E--09 5.SOE·10 5.SOE·10 
trHALLIUM 626E-06 8.09E•08 2.31E·05 2.91E·07 2.91E·07 1.81E-08 2.54E•10 2.54E•10 
izlNC 1.64E-04 1.25E·05 8.11E·04 8.84E·08 8.64E·OO 4.69E·07 7.57E•09 7.58E·09 
lc>RGANICS 
Jc,A-luAl&"IA• 
HEXACHLOROCYCLOPENTAOIENE 3.70E·08 2.21E·09 1.03E•06 B.36E·08 8.31E•08 1.70E·07 4.SOE-10 4,47E•10 
HEXACHLOROBUTADIENE 9.25E•10 8.89E·11 8.58E•06 4.14E·09 4.11E·09 6.19E·09 2.25E·11 2.23E·11 
l:!,4•01NITROTOLUENE 2.04E-08 6.84E·06 7.03E·06 3.03E·06 3.03E·08 1,75E-08 8.60E•09 8.60E·09 
12,G•DINITROTOLUENE 3.67E-08 1.18E·05 3.42E·12 6.29E-06 6.29E·06 3.0tE-08 1.79E·08 1.79E·08 
HEXACHLOROBENZENE 3.44E·08 9.33E·08 4.89E·10 2.63E·08 2.48E·08 5.10E·07 1.69E·10 1.59E•10 
12,NITROANILINE 5.41E,07 l.83E·08 3,91E·08 8.71E-07 B.71E•07 4.72E·09 3.01E-09 3.0IE,09 
PENTACHLOROPHENOL 2.41E-06 3.34E•07 4.42E·11 2.95E•07 2.95E·07 3.56E•08 1.76E•09 1.76E•09 
BIS(2·ETHYLHEXYL)PHTHALATE 8.15E·04 2.3IE·05 1.77E•09 5.31E·07 4.90E·07 1.71E•05 4.17E•09 3.85E·09 
BENZO(A)PYAENE 5.42E•07 4.74E•09 9.321:-07 1.38E•IO 8.02E•11 4.87E·08 2.17E•l2 1.26E·12 
BENZO(A)ANTHRACENE 3.20E-07 4.74E·09 5.38E•07 1.50E·10 1.26E·10 1.37E·08 1.58E·12 1.32E·12 
BENZ0(8)FLUORANffiENE 5.56E•08 3.70E·08 8.94E--06 1.21E·09 7.45E•t0 4.70E•07 2.29E·11 1.41E•11 
BENZO(K)FLUORANTHENE 3.25E-07 4.305-09 8.14E•07 1.05E•10 6.44E•11 2.72E•08 1.33E·12 8.18E·13 
CHRVSENE 4.56E·06 4.71E·08 7.21E·OO 2.10E·09 1.71E-09 2.05E•07 2.tOE·II 1.72E·11 
0I8ENZ(A.H)ANTHRACENE 9.24E•OB 1.46E·08 2.56E·07 3.34E•t1 1.43E•11 1.16E,08 3.78E·13 1.61E•13 
INOEN0(1,2,3-CD)PYAENE 1.23E-07 7.28E·08 3.SOE,07 3.51E•11 8.61E·12 1.99E·08 4.96E·13 1.21E·13 
tfOTAL PAH 4.20E-07 3.68E·09 1.13E·03 1.07E•10 6.21E·11 3.77E•08 1.68E·12 9.75E•13 
~ 
BENZENE 2.55E·10 .. 3.36E·11 I. iiE•07 1.11E-07 1.93E·09 7.39E·10 7.39E•10 
laROMOMETHANE 
1,3·8UTAOIENE 
icARBON TETRACHLORIDE 
icHLOROFORM 
icHLOROMETHANE 
I, 1·DICHLOROETHYLENE 
OICHLOROFLUOROMETHANE 
t!AANS-1,3•01CHLOROPROPENE 

1.76E·11 
1.27E·11 
7.16E·11 
4.57E-10 
1.79E·12 
2.31E·11 
7.03E•13 
9.39E•11 

.. .. .. 

.. 

.. 

.. 

.. 

.. 

1.37E•10 
7.23E•07 
1.34E·12 
2.42E•11 
4.61E·06 
8.68E·09 
1.60E·10 
7.40E•11 

6.83E-08 
5.82E•08 
2.37E-08 
7.34E-08 
6.23E·08 
2.45E•08 
826E·08 
2.60E·08 

8.83E·08 
5.82E·08 
2.37E•08 
7.34E·08 
6.23E·08 
2.45E-08 
825E·08 
2.60E-08 

1.831'HO 
1.02E·09 
9.35E·10 
1.08E·09 
1.211:-10 
4.42E·10 
1.39E·09 
1.85E·10 

S.07E•10 
5.05E•IO 
1.54E·10 
5.11E·IO 
5.05E•10 
1.70E·10 
5.08E·10 
1.71E•10 

5.07E•10 
5.0SE•tO 
1.54E•10 
5.11E•IO 
5.05E·10 
1.70E·10 
5.08E-10 
1.71E•10 

1,1,2.2-TETRACHLOROETHANE 
tTRICHLOAOFLUOROMETHANE · 

3.44E·09 
3.87E·11 

.. 

.. 8,75E·10 
1.11E·12 

2.93E·08 
7.71E•08 

2.93E-08 
7.71E•08 

5,B7E•10 
2.71E•09 

1.86E•10 
5.07E•10 

1.86E-10 
5.07E•10 

ivlNYL CHLORIDE 5.80E·13 .. 7.08E·08 6.89E•08 6.89E·08 2.25E•10 6.06E·10 5.06E·10 
~ 
l2,3,7,8,TCDO TE 
2,3,7,8•TCDD (MAMMAL} 1.87E-08 1.tl1E•10 3.92E·08 3.92E·12 1.30E·12 2.71E·09 7.58E·14 2.51E•14 
2,3,7,8-TCOO (FISH) 2.88E·08 2.SOE·10 5.42E•08 5.14E•12 l.70E•12 4.08E•09 l,14E•13 3.76E-14 
r:!,3,7,8·TCOO (BIRO) 9.57E·08 8.31E·10 1.BOE•07 1.71E•11 5,67E•12 1.35E·08 3.78E·13 1.25E·13 
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TABL( ·.. , (

MODELED CONCENTRATIONS OF CPEC IN SURFACE SOIL, TERRESTRl'I(( PLANTS, SEDIMENT, HYDRIC SOIL, AND SURFACE WATER 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 
COHOES, NY 

WRIOHT•BRADLEV LA E ERIE CANAL 
BED SURFACE BED SURFACE WATER 

SEDIMENT TOTAL SEDIMENT TOTAL DISSOLVED 
OANICS 

IMONV t71E-06 UtE-08 5.91E-08 3.0SE-07 1.0SE-08 1.0SE-08 
ENIC 5.39E-07 1.20E·08 1.20E-08 9.54E-08 2.12E-09 2.12E-09 
IUM 8.63E·07 2.11E-08 2,10E-08 t.53E•07 3.73E-09 3.73E-09 
VLLIUM 2.79E·08 3.56E-09 3.53E-09 4.82E-07 6.15E·10 6.11E·10 
MIUM 1.05E-06 U0E-08 1.40E-08 1.84E•07 2.46E-09 :U6E•09 
OMIUM 1.12E-04 1.18E-09 6.21E·11 1.IOE-04 1.16E-09 6.11E·11 
OMIUMVI 9.04E-OS 4.76E-09 4.76E•09 1.111E·08 8.49E·10 8.49E·10 

1.47E-05 1.65E·08 1.63E-08 2.56E-OO 2.88E·09 2.85E-09 
GANIC MERCURY 7.93E-04 3.17E·08 1.59E-08 4.39E-04 1.76E-08 8.79E-09 

HVLMERCURV 4,151:-05 2.77E-08 t.38E-08 8.27E-OO 5.52E·09 2.76E-09 
EL 1.66E·05 2.58E-07 2.55E-07 2.92E-06 4.S0E-08 4.50E-o8 
NIUM 1.58E·08 3.1SE-09 3.15E-09 2.82E·09 5.65E•10 5.65E•10 

ER 3.46E-07 4.17E-08 4.17E-08 6.l9E-08 7.46E·09 7.46E-09 
LIUM 1.48E-06 2.08E·08 2.08E•08 2,60E·07 3.67E•09 3.68E-09 

3.80E•05 6.14E-07 6.14E·07 6.71E•06 1.08E·07 1.08E•07 

OCVCLOPENTAOIENE 1.89E·06 5.0IE·09 4.98E·09 7.69E•07 2.04E·09 2.02E-09 
OBUTAOIENE 6.65E·08 2.48E·10 2.47E·10 2.78E·08 1.01E·10 1.00E·10 
OLUENE 1.78E·06 8.71E·07 8.71E·07 3.97E-07 1.95E·07 1.95E·07 
OLUENE 3.07E·06 f.82E·06 1.82E·06 6.85E•07 4.08E•07 4.08E·07 
OBENZENE 1.01E·05 3.35E-09 3.16E•09 4.53E·08 1.50E·09 1.41E·09 
INE 4.96E·07 3.16E·07 3.16E-07 1.11E·07 7.08E·08 7.08E·08 
ROPHENOL 2.43E•06 1.20E•07 1.20E·07 7.07E-07 3.SOE-08 3.50E·08 
HEXYL)PHTHALATE 1.65E·03 4.03E·07 3.72E·07 5.53E·04 1.35E·07 1.25E·07 
RENE 2.12E·06 9.44E•11 5.47E•11 1.30E•08 5.79E·11 3.35E•11 

ANTHRACENE 1.09E-otl 1.26E·IO 1.0SE-10 4.58E•07 5.24E·11 4.39E·11 
)FLUORANTHENE 2.25E·05 1.10E·09 6.75E·10 1.36E-05 6.61E•10 4.06E•10 
)FLVORANTHENE 1.21E·06 5.89E·11 3.62E·11 7,04E-07 3.43E·11 2.12E·11 

NE 1.58E·05 1.62E·09 1.32E•09 6.71E•06 6.89E·10 5.64E•10 
A,H)ANTHRACENE 2.86E·07 9,35E·12 3.991;:.12 1.93E•07 6.32E·12 2.70E-12 
1,2,3-CD)PYRENE 3.83E•07 9.53E•12 2.33E·12 2.93E•07 7.28E•12 1.78E•12 

1.64E·06 7.32E•11 4.24E·11 1.01E·06 4.49E•11 2.60E·11 

E 1.64E·08 7.42E·09 7.41E·09 8.09E·09 3.26E·09 3.26E•09 
MOMETHANE 1.67E-09 4.63E-09 4.63E·09 7.74E·10 2.15E·09 2.15E·09 

1,3·BUTADIENE 8.23E·09 4.07E•09 4.07E·09 4.13E·09 2,05E·09 2.0SE•09 
ARBON TETRACHLORIDE 9.31E·09 1.53E-09 1.53E·09 4.06E·09 6.67E•10 6.67E·10 
HLOROFORM 1.08E-08 5.08E·09 5.08E-09 4.83E•09 2.28E·09 2.28E·09 
HLOROMETHANE 1.03E·09 4.29E·09 4.29E·09 5.00E·10 2.08E·09 2.08E-09 

1, 1·DICHLOROETHYLENE 4.20E·09 1.61E•09 1.61E·09 1.89E-09 7.27E•10 7.27E•IO 
DICHLOROFLUOROMETHANE 1.42E·08 5.19E·09 5.19E·09 6.0SE-09 2.21E,09 2.21E·09 

RANS•1,3·DICHLOROPROPENE 1.94E·09 1.79E·09 1.79E•09 8.42E•10 7.80E·10 7.80E·10 
I,1,2,2•TETAACHLOROETHANE 9.36E·09 2.96E·09 2.96E·09 3.82E·09 1.21E·09 1.21E•09 
RICHLOAOFLUOROMETHANE 2.65E·08 4.97E•09 -4.97E·09 1.16E·OB 2.18E·09 2.18E·09 
INVL CHLORIDE 2.04E·09 4.59E·09 4.59E•09 9.43E•10 2.12E·09 2.12E·09 

7,B•TCOOTE 
, ,7,8•TCOD (MAMMAL) 7.28E·08 2.04E•12 6.74E•13 5.61E•08 1.57E•12 5.20E·13 
,3,7,8•TCDO {FISH) 1.24E•07 3.47E•12 1, 15E•12 9.10E·08 2.54E·12 8.43E·13 
,3,7,8•TCOO (BIRO) 4.13E·07 1.16E•11 3.83E·12 3.03E·07 8.◄ 7E•12 2.BOE·12 

4110102, 12:37 PM 
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TABLEB-3 
CALCULATION OF WE11.ANO PLANT TISSUE CONCENTRATIONS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORUTE FACILITY 

COHOES,NY 

LOROCYCLOPENTADIENE 
LOROBUTAOIENE 

INITROTOWENE 
ITROTOWENE 

LOROBENZENE 
ANILINE 

A.H)ANTHRACENE 
1,2.3-CO)PYRENE 

E 

OROETHYLENE 

e 
ns 

,3,7,8-TCOD (MAMMAL) 
3,7,8-TCOD (FISH) 
3,7,8-TCDD {BIRD) 

logKow 

NORGANICS 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.91 
4.73 
2.00 
1.89 
5.50 
1.85 
5.08OPHENOL\ 520 

A)PYRENE 
EXYL)PHTHAI.ATE 

6.13'-" 5.68 
)FLUORANTHENE 
)ANTHRACENE 

620 
ORANTHENE 6.19 

5.14 
6.55 
6.92 
6.13 

2.14 
1.11 
1.99 
2.72 
1.95 

E 

HLORIOE 

0.90 
2.12 

OFUIOROMETHANE 1.55 
,3-DICHLOFIOPROPENE 1.41 

HLOROETHANE 4.64 
2.53 
1.15 

IJOROMETHANE 

6.64 
6.64 
6.64 

GeneralNoles: 
NA • not applicable 

Soll/Sediment to 
WellandPlant 

Uptalle Factor (1) 
{mg CO~ {1119 

co~ 

02 (a) 
0.036 (a) 
0.15 (a) 
0.01 (a) 
0.364 {a) 

0.0075 {a) 
0.0075 (a) 
0.045 (a) 

0.0375 (a) 
0.137 (a) 
0.032 (a) 
0.016 (a) 

0.4 (a) 
0.004 {a) 

1.21:-12 {a) 

0.0565 (a) 
0.071 (b) 
2.718 (b) 
3.147 (b) 
0.026 (b) 
3.301 (b) 

0.0449 (a) 
0.038 {a) 
0.011 (a) 

2.02E-02 (a) 
1.0lE-02 (a) 
1.0lE-02 (a) 
1.87E--02 (a) 
6.40E-OS (a) 
3.90E-o3 (a) 
0.0202 (a) 

24.967 (b) 
36.383 (b) 
26.017 (b) 

1.04 (a) 

2.9 (a) 
41.078 (b) 
25.076 (b) 
30.06 (b) 

31.751 (b) 
0.08 (b) 

22.641 (b) 
8.43 {a) 

0.0056 (a) 
0.0056 {a) 
0.0056 (a) 

Green Island 
Hydrlc 

Soll 

(mglkg.,..) 

3.0SE-05 
9.15E--06 
1.49E-05 
1.47E-05 
1.62E--05 
1.02E-04 
1.69E--06 
7.12E-OS 
1.61E--03 
2.48E-04 
2.64E-04 
3.16E-07 
6.79E-06 
2.31&-05 
6.11E-04 

1.03E--06 
6.58E-06 
7.03E-06 
3.42E·12 
4.89E-10 
3.91E--06 
4.42E-11 
1.77E--09 
9.32E-07 
5.38E-07 
8.94E-06 
6. 14E-07 
721E--06 
2.56E-07 
3.SQE-07 
1.13E-OS 

3.38E-11 
1.37E-10 
723E<l7 
1.34E-12 
2.42E-1t 
4.61E--06 
6.58E--09 
1.aoe-10 
7.40E•11 
8.75E-10 
1.11E-12 
7.08E-oe 

3.92E--08 
5.42E--08 
1.SOE-07 

Aquatic 
Plant 

(mglkg.,,) 

7.39&07 
3.95E-o8 
2.67E-07 
1.76E-oe 
7.06E--07 
9.16E..()8 
1.521:--09 
3.84E-07 
7.26E--06 
4.0SE-06 
1.01E--06 
6.07E-10 
3.26E-07 
1.11E-oe 
8.80E-17 

7.02E--09 
5.61E-oe 
2296-06 
129E-12 
1.53E-12 
1.SSE-06 
2.38E-13 
8.07E-12 
123E--09 
1.31E--09 
1.0SE-08 
7.45E-10 
1.62E-o8 
1.96E•10 
1.64E•10 
2.73E-06 

1.0lE-10 
5.98E-10 
2.26E--06 
l.68E·13 
8.44E-12 
227E-05 
1.98E..()8 
6.48E-10 
2.82E-10 
8.40E-12 
3.0lE-12 
7.176-08 

2.64E-11 
3.64E-11 
121E-10 

(1) Tissue C0IIQl!lfllrati cak:ulaled by. COPc_(mglkg_) =COPC..,(mglkg.,.) x BCF ((mgcx,pc,_lkW(1'119o:w>,::.Jk9..,>) X 0.12 

Per U.S. EPA (1999c), plant mcismie oontent assumed to be 88"/o. 
(a) All value$ are recommended values from USEPA. 1999c. 
(b) All values are calwlated using equations from Travis and Arms (1983) per IJSEPA. 1999c. 
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TABLE8-4 

CALCULATION OF WERAND INVERTEBRATE TISSUE CONCENTRATIONS 
SCREENING LEVEl. ECOLOGICAL RISK ASSESSMENT 

CPEC 

CI..OPENTADIENE 
ADIENE 
NE 
NE 

)PHTHAI.ATE 

E 
E 
E 

E 
UOROMETHANE 
CHI..OROPROPENE 

OETHANE 

IDE 

General !:!!z!§: 
NA • not applicable 

logKow 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.91 
4.73 
2.00 
1.89 
5.50 
1.85 
5.08 
5.20 
6.13 
5.68 
6.20 
6.19 
5.74 
6.55 
6.92 
6.13 

2.1.. 
1.11 
1.99 
2.72 
1.95 
0.90 
2.12 
1.55 
1.41 
4.64 
2.53 
1.15 

6.64 
6.64 
6.64 

NORLITE FACIUrY 
COHOES.NY 

SOIi to.,._....... 
Uplalot "-(1)....~,... 
~ 

2.20E-o1 
1.1oe-01 
2.20E-01 
2.20E-01 
9.SOE-01 
1.00E-02 
1.00E-02 
3.00E-02 
4.00E-02 
8.50E+OO 
2.ooe-02 
2.20E-01 
2.20E-01 
U!OE-01 
5.60E-o1 

7.45E+02 
5.35e+02 
3.0SE+OO 
2.SOE+OO 
2.29E.o3 
2.34E+OO 
1.03E.o3 
1.31E-+03 
7.00E-02 
3.00E-02 
7.00E-02 
8.00E-02 
4.00E-02 
7.00E-02 
8.00E-02 
7.50E-02 

4.02E+OO 
5.84E-01 
3.05£+00 
1.20E+OI 
2.82E+OO 
3.92E-01 
3.90E+OO 
1.33E+OO 
1.02E+OO 
4.54E+02 
8.45E+OO 
6.20E-01 

1.59E+OO 
1.59E+OO 
1.59E+OO 

(a) 
(a) 
(a) 
(a) 
{a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 

(a) 
(a) 
(b) 
(b) 
(b) 
(b) 
(a) 
(b) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 

(b) 
(b) 
(b) 
(a) 
(a) 
(b) 
(b) 
(b) 
(b) 
(bl 
(b) 
(a) 

(b) 
(b) 
(b) 

Hydrle 
Sall 

!~ 

3.0BE-05 
9.15£-0S 
1.49&05 
1.47E..Q5 
1.62E-o5 
1.02E-04 
1.69E-OS 
7.12E..Q5 
l.61E-03 
2.48&04 
2.64E-04 
3.16E-o7 
6.79E-OS 
2.3'1E..Q5 
6.11E-04 

1.03E-OS 
6.58E-OS 
7.03E-OS 
3.42E-12 
4.891:-10 
3.91E-OS 
4.42E-11 
1.77E-09 
9.32E-07 
5.38E-o7 
8.94E-OS 
6.14E-07 
7.21E-06 
2.SGE,-07 
3.SOE-07 
1.13E-03 

3.38E-11 
1.371:-10 
723E-07 
1.34E-12 
2.42E-11 
4.61E-OO 
6.SSE-09 
1.80E•10 
7.40E•11 
8.75£·10 
1.11E•12 
7.DIIE--06 

3.92E-08 
5.42E-OS 
1.80E-07 

--(mglkg,,,,) 

2.77E--05 
e.2.-e-os 
1.34E..Q5 
1.32E..Q5 
5.50E..Q5 
3.97e..Q5 
6.59E-07 
4.48E-ll5 
1.10E-04 
1.19E-04 
2.38E-04 
2.esE-07 
6.11E-OS 
2.0IIE-05 
3.48E-04 

7.72E-04 
2.SOE-OS 
4.0SE-04 
8.551:-12 
1.12E-OS 
9.1E-OS 
4.57E-OS 
2.32E-OS 
1.48E-OS 
7.81E-o7 
1.44E-05 
9.89E-07 
9.95E-06 
...12E-07 
5.63E-o7 
1.SOE-03 

1..36E-10 
8.00E•11 
2.20E-OO 
1.61E•11 
6.84E•11 
1.81E-OS 
2.57E-08 
2.39E-10 
7.55E-11 
3.97E-07 
9.37E-12 
4.39E-OS 

7.SBE-04 
1.06E-03 
3.53E-o:3 

(1) T,u..., w ....illaliOO caJc:ulaled by: COl'CirM,rt (mg/Ilg..)= COPC,,,(mgllcg..) x BCF ((mgo::,,c_,'l<g..)f("'llcooc:,./ks.,.)) 

(a) NI. values ate ,-Kled values trom USEPA. 1999c. 
(b)Al vaJues arecalaJlal8() using equaliOnS trom Soulhwo<lh et al. (1978) per USEPA. 1999c. 
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TABLE &-5 
CALCULATION OF FISH TISSUE CONCENTRATIONS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE FACILITY 

COHOES,NY 

HI.JU:!'111.JN nlWl!!I &::V ,v~ 

8Cf Food(lhaln 8Uffl<:e TUF11n '"'"""" 8Uffl<:e Tl-ill'llh Tl.4F11h 8urf1c. Tl3Flili TUl'llh 
CPEC log Kew 

(Ul<tl 
Mul!lplel' 

TU TU 
Wat.tr 
Im""> 

Tlttue 
lmlllko._\ 

Tlttue 
(maAu,_I 

Watar 
lm"'11 

TIHUOI 
{m•..• , 

TIHU. 
Im•"'• ' 

Wai., 
•m-•• 

Tlttuot 

'm""'"· • 
Tluue 

{m....,L.I 

INORGANICS 
ANTIMONY NA 40 I I 7.57E•IO 3.03E-08 3.03E-08 5.91E•08 2.38E-06 2.38E-06 l,05E·08 l.27E•1' l.27E•U 
ARSENIC 
BARIUM 

NA 
NA 

11' 
633 

I 
I 

I 
I 

l.50E•IO 
266E•IO 

l.72E·08 
l.88E-07 

l.72E-06 
U8E-07 

1.20E·08 
2.10E-08 

1.37E-06 
1.33E-<>5 

l.37E•08 
l.33E-OS 

2.12E·09 
3.73E-09 

4.14E•l5 
3.97E•13 

4.l ◄ E•l5 
3.971!-13 

BERYU.IUM NA 62 I I 3.261:-11 l!.02E•09 2.02E·09 3.53E•09 2.19E-07 2.l&E-07 6.11E•IO 7.6SE•17 7.65E•17 
CADMIUM NA 907 I I 1.70E•IO Ui4E-07 U4E-07 UOE·08 U7E-OS l.27E-o5 2.◄ SE-09 3.«E•l3 3.«E•13 
CHROMIUM NA 19 I 1 7.04E•t2 l.34E·10 l.34E·10 UIE-11 1.18E.o9 l.18E.o9 8.11E·11 1.65E•19 USE-19 
CHROMIUM VI NA 19 1 I 8.18E•l1 U8E·09 1.tee.oe 4.781!.ot 9.0◄ E-08 9.0◄ E-08 8.49E•t0 l.90E·l7 1.90E•17 
LEAD NA 0.09 1 1 l.60E•IO 1.35E•11 l.35E·11 1.83E•08 U7E-o!I 1.47E-o!I 2.115E-o!I 3.46E•21 3.46E•21 
INORGANIC MERCURY NA 3530 2.52 12.6 Ul!E·IO 4.73E-OO 2.37E-05 l.69E-()8 UIE-o◄ 7,0SE·O◄ 8.791!.--09 1.471•10 7.341!-IO 
METHYL MERCURY NA 111118 2.52 12.e 1.101!•10 3.10E·08 l.55E•05 1.381:·08 3.991:-04 1.951:-03 2,761:--09 U5E•II 4.77E•IO 
NICKEL NA 78 1 1 3.14E-09 2,45E-07 2,451-07 2.55E-07 l.99E--05 l.99E-05 4.SOE-08 8.69E•l3 8.59E•l3 
SELENIUM NA 129 1 I 4.18E-11 U9E-09 5.39E-o9 3,15E--09 4.06E-07 4.0GE-07 6.GSE•IO 3.931!-16 3.93E·18 
SILVEA NA 87.71 I I UOE•IO Ul!E·08 U2E-08 4.!7E•08 a.ese-oo 3.ISSE.(16 7.46E-09 3,l&e-14 3.16E•14 
ITTiALI.IUM NA 10000 I 1 U4E•10 2.54E-06 2.54E-06 2,08E·08 2.08E·04 2.08E•04 3.66E•09 9.321:•II 9.32E-11 
izlNC NA 2059 I I 7,56E·09 1.56E-05 1.56E-05 6.14E-07 l.26E-03 l.26E,03 1.08E•07 3.47E•09 3.47E-09 
ORGANICS 

HEXACHLOROCYCLOPENTAOIENE 4,91 165 2.8 2.2 U7E•IO 2.07E-07 1.62E•07 4.9SE-09 2.30E-06 l.81E-06 2.02E-09 6.891:-14 5.42E•14 
HEXACHLOROBUTA~ENE 4.73 253 2.2 1.6 2.23E·11 1.24E-08 9.04E·09 2.47E·IO l.31lE-07 l.()0E•07 1.001-10 3.16E•16 2.30E•16 
l2,4·01NITAOTOllJENE 2.00 21.04 I I 860E·09 1.81E-07 1.61E•07 8.71E•07 l.83E·OS 1.e:ie-os l.95E•07 7.411!.•13 7.41E•l3 
12,6-0INITROTOLUENE 1.89 21J)4 1 I l.79E·08 3.77E•07 3.77E·07 1.82E•08 3.84E•05 3.e◄ E-05 4.08E-07 3.2◄E·12 3.24E•12 
HexACHI.OAOBENZENE 
12,NITAOANILINE 

5.50 
1.85 

253 
2.47 

8.3 
I 

7.1 
I 

1.69E•10 
3.0IE-09 

2.54E•07 
7,42E--09 

2.66E-o7 
7.42E--09 

3.16E-09 
3.16E•07 

5.03E·06 
7.81E-07 

6.67E•06 
7.81E·07 

UIE-09 
7.00E-08 

9.101:•14 
l.30E•l5 

1.031:•13 
1.30E•15 

PENTACHLOROPHENOL 
BIS(2•ETHYUiEXYLJPHTHALATE 
BENZO(A)PYAENE 

5,08 
5.20 
6.13 

109 
70 

500 

3,1) 

4.2 
11 

u 
3.9 
18 

1.76E-09 
3.85E-09 
t26E-12 

UIE·07 
1.13E-06 
6.92E.o9 

6.UE-07 
1.05E•06 
1.13E•08 

l.20E-07 
3.72E-07 
5.47E•11 

4.71E•05 
1.09E·o◄ 
3.0IE-07 

4.19E•05 
1.02E•o◄ 
4.92E•07 

3.SOE-08 
l.25E-07 
3.35E•II 

2.e◄ E-12 
9.88E·12 
1.16E-18 

2,34E•l2 
9,17E•l2 
1.90E·16 

BENZO{A)ANTHAACENE 5.68 500 8 10 1.321-12 5.27E-09 U9E-09 1.05E·IO 4.21E-07 5.25E·07 4.39E·11 1.16E·16 1.46E•l8 
BENZO(B)fLUORANTHENE 
BENZO(K)fLUORANTHENE 
CHRYSENE 
OIBENZ(A.H)ANTHRACENE 

6.20 
1),19 
5.74 
6,55 

600 
500 
500 
500 

12 
12 
8 
14 

20 
20 
10 
25 

1.41E•l1 
8.18E-13 
1.72E•11 
t.61E•l3 

8.44E•08 
4.91E·09 
6.88E-08 
1.13E•09 

1.41E-07 
8.18E·09 
8.601:-08 
2.02E-09 

6.75E•IO 
3.62E-11 
1.32E,09 
3.99E·12 

4.0SE-06 
2.17E•07 
6.30E·08 
2.80E•08 

8.75E-06 
3.62E-07 
6.62E•06 
4.99E·08 

4.06E,IO 
2.12E•11 
6.e◄ E•IO 
2.70E·12 

l.72E•l4 
5.19E•l7 
l.94E-14 
l.52E·18 

2.86E-14 
8.85E•l7 
U2E•l4 
2.72E•l8 

tNOENO(l.2.3-CO)PYRENE 
tTOTALPAH 

6.92 
8.13 

500 
500 

14 
11 

27 
18 

l.21E•l3 
9.75E•13 

8.SOE-10 
5.36E·09 

l.64E-09 
8.78E·09 

2.33E·12 
4.24E•11 

1.63E,08 
2.33E·07 

3.ISE-08 
3.81E•07 

1.78E•12 
2.60E•l1 

7.68E•l9 
6.97E•17 

t.48E·18 
1.14E•16 

~ 
BENZENE 
BAOMOMl:THANE 
i,3,0UTAOIENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
CHLOROMl:THANE 
I,1•DICHLOAOETHYLENE 
OICHI.OAOFLUOROMETHANE 
TRANS•1,3-0ICHLOROPAOPENE 
I, 1,2,2•TETRACHLOROl:THANE 

ITRICHLOROFLUOAOMETHANE 
VINYL CHLORIDE 

2.14 
1.11 
f.99 
2,72 
1.95 
0.90 
2,12 
1.55 
1,41 
4.64 
2.53 
1.15 

2.73 
l,8 
u 
30 

3.59 
I.SI 
2.12 
2.2 
2.01 
4.99 
3.09 
1.81 

I 
I 
1 
1 
1 
I 
I 
1 
I 
2 
1 
I 

I 
1 
1 
I 
1 
1 
I 
1 
I 

1.5 
1 
t 

7.39E•l0 
5.07E•IO 
5.05!:•10 
1.54E-10 
5,IIE-10 
6.05E•10 
1.70E•IO 
5.08E•10 
1.71E·10 
1.86E-IO 
5.07E•10 
5.06E•IO 

2.02E-09 
9.13E,IO 
UIE-09 
4.62E•09 
1.e:lE·09 
8.14E-10 
4.62E•10 
1.12E·09 
3.54E•IO 
t.6SE,09 
I.S7E•09 
9.16E·l0 

202E•09 
9.13E·IO 
l.31E-09 
4.62E·09 
1.e:lE-09 
8.14E-10 
4.62E-10 
1.12E•09 
3,54E•IO 
1.39E•09 
1,57E-09 
9.16E•10 

UIE-09 
4.63E•09 
4.07E-09 
l.53E,09 
5.08E·09 
4.29E-09 
1.61E-09 
5.19E·09 
1.79E-09 
U6E•09 
4.97E·09 
4.59E·09 

2.02E·08 
8.33E•09 
I.OGE-08 
4.59E•08 
Ul!E-08 
8.90E-09 
◄ .39E-09 
1.14E-08 
3.71E-09 
2.9SE•08 
l.53E-08 
8.30E•09 

2.02E-08 
8.33E·09 
1.06E•08 
4.59E•08 
1.62E·08 
UOE-09 
USE-09 
!.14E-08 
3.71E-09 
2.22E·08 
1.53E•08 
8.30E·09 

3.26E•09 
2.15E-o9 
2.05E-09 
6.671•10 
2.28E·09 
2.08E-09 
7.27E•IO 
UIE-09 
7.60E•IO 
UIE-09 
2.18E•09 
2.12E-09 

l.79E·17 
3.53E•l8 
6.98E•l8 
9.24E•l7 
1.501;-17 
2.73E-18 
9.l ◄ E-19 
5.43E•18 
5.72E•19 
1.12E•17 
l.06E•17 
3.52E·l8 

1.79E-17 
3.53E·18 
6.118E-18 
9.24E•l7 
I.SOE-17 
2.73E•l8 
9.14E-l9 
6.43E-18 
5,72E·19 
8.38E•18 
l.06E•17 
3.52E•l8 

~ 
12,3,7,6-TCOO (MAMMAL) 
~.3,7,8-TCOO (FISH) 
~.3,7,8-TCOO (BIRO) 

6.64 
6.84 
6.84 

◄ 235 
4235 
4235 

14 
14 
14 

26 
26 
26 

2.51E·l4 
3.76E•l4 
1.25E•l3 

l.49E·09 
2.23E·09 
7. ◄2E,09 

2.76E-09 
4.14E·09 
l.38E·08 

8.74E•l3 
l.15E•12 
3.83E•l2 

4,00E,08 
U2E·08 
2.271:-07 

7.42E•08 
1.27E•07 
4.21E•07 

5,20E•l3 
8.43E•l3 
2,801!-12 

3.27E,t8 
7,961!•18 
8.81E•l7 

8.08E•l8 
l.48E•17 
l.64E·16 

TL3 • Trophic level 3 ffsh 
TL◄ •Trophic level 4 Uah 
All BCFa a,e racommandedvaluas 1rom VS.EPA, 1999c 
Food chain mulllpllara from Great Lakes Water Ouallly Initiative, aa cited ln U.S. EPA, 1999c 
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TABLE&-6 
CALCULATION OF TERRESTRIAL INVERTEBRATE TISSUE CONCENTRATIONS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE FACILITY 

COHOES.NY 

logKowCPEC 

NY 
IC 

UM 

IUM 

UM 

iv atiles 

NtCS 

IUMVI 

IC MERCURY 
MERCURY 

EXACHLOROCYCLOPENTADIENE 
EXACHLOROBUTADIENE 
,4-0INITROTOLUENE 
,6-0I NITROTOLUENE ·, EXACHLOROBENZENE 
•NITROANIUNE 

PENTACHLOROPHENOL'-" IS(2·ETHYLHEXYL)PHTHALATE 
ENZO(A)PYRENE 
ENZO(A)ANTHRACENE 
ENZO(B)FLUORANTHENE 
ENZO(K)FLUORANTHENE 

RYSENE 
DIBENZ(A.H)ANTHRACENE 
NDENO(1,2,S.CO}PYRENE 
OTALPAH 
olatiles 
ENZENE 
ROMOMETHANE 

1,3-BUTAOIENE 
ARBON TETRACHLORIDE 

LOROFORM 
LOROMETHANE 

1,1-DICHLOROETHYLENE 
DICHLOROFLUOROMETHANE 

RANS-1,3-0ICHLOROPROPENE 
1,1,2,2·TETRACHLOROETHANE 

ICHLOROFLUOROMETHANE 
INYL CHLORIDE 

Dioxins 
3,7,8-TCOD (MAMMAL) 
3,7,8-TCOD (ASH) 
3,7,8-TCDD (BIRD) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.91 
4.73 
2.00 
1.89 
5.50 
1.85 
5.08 
5.20 
6.13 
5.68 
6.20 
6.19 
5.74 
6.55 
6.92 
6.13 

2.14 
1.11 
1.99 
2.72 
1.95 
0.90 
2.12 
1.55 
1.41 
4.64 
253 
1.15 

6.64 
6.64 
6.64 

Soil to Terrestrial 
Invertebrate 

Uptake Factor (1) 
(mg~)'(mg 

COPC,..lllt..) 

2.20E-01 (a) 
1.tOE-01 (a) 
2.20E-01 (a) 
2.20E-01 (a) 
9.SOE-01 (a) 
1.00E-02 {a) 
1.00E-02 (a) 
3.00E-02 (a) 
4.00E-02 (a) 
8.SOE+-00 (a) 
2.00E-02 (a) 
2.20E-01 (a) 
2.20E-01 (a) 
2.20E-01 (a) 
5.SOE-01 (a) 

7.45E+02 (a) 
5.35E+02 (a) 
3.0SE+-00 (b) 
2.50E+OO (b) 
2.29E+03 (b) 
2.34E+OO (b} 
1.03E+-03 (a) 
1.31E+03 (b} 
7.00E-02 (a) 
3.00E-02 (a) 
7.00E-02 (a} 
8.00E-02 (a) 
4.00E-02 (a) 
7.00E-02 (a) 
8.00E-02 (a) 
7.SOE-02 

4.02E+OO (b) 
5.84E-01 (b) 
3.0SE+-00 (b) 
1.20E+01 (a) 
2.82E+OO (a) 
3.92E-01 (b) 
3.90E+OO (b) 
1.33E+OO (b) 
1.02E+OO (b) 
4.54E+02 (b) 
8.45E+OO (b) 
6.20E-01 (a) 

1.59E+OO (b) 
1.59E+OO (b) 
1.59E+OO (b) 

Greenlsland 
Surface Terrestrial 

SOIi lmlertebrate 

(mg/kg..) (mglkg..,,) 

7.92E-06 1.74E-06 
2.40E-06 2.64E-07 
3.88E-06 8.54E-07 
4.57E-06 1.00E-06 
4.40E-06 4.23E-06 
3.23E-05 3.23E-07 
4.29E-07 4.29E-09 
2.22E-05 6.66E-07 
4.77E-04 1.91E-05 
8.48E-06 7.21E-05 
7.11E-05 1.42E-06 
7.87E-08 1.73E-08 
1.70E-06 3.73E-07 
6.26E-06 1.38E-06 
1.64E-04 9.18E-05 

3.70E-08 2.76E-05 
9.25E·10 4.95E-07 
2.04E-06 6.29E-06 
3.67E-06 9.20E-06 
3.44E-06 7.88E-03 
5.41E-07 1.27E-06 
2.41E-06 2.49E-03 
6.1SE-04 8.03E-01 
5.42E-07 3.79E-08 
3.20E-07 9.61E-09 
5.56E-06 3.89E-07 
3.2SE-07 2.SOE-08 
4.56E-06 1.82E-07 
9.24E-08 6.47E-09 
1.23E-07 9.84E-09 
4.20E-07 3.15E-08 

2.SSE-10 1.03E-09 
1.76E-11 1.03E·11 
1.27E-11 3.86E·11 
7.16E-11 8.59E-10 
4.57E-10 1.29E-09 
1.79E•12 7.01E-13 
2.31E-11 9.00E-11 
7.03E•13 9.34E-13 
9.39E-11 9.SBE-11 
3.44E-09 1.56E-06 
3.87E·11 3.27E·10 
5.SOE-13 3.59E-13 

1.87E-OS 2.98E-08 
2.88E-OS 4.57E-08 
9.57E-OS 1.52E-07 

General Notes: 
{1) TISSl.le concentration calculated by: COPCinvert (mg/kg,..,)= COPC.(mglkg.,.,) x BCF ((mgCOPC.....,lkg,.,.)/(fTI9COPC.Jkg.,,.)) 

(a) All values are recommended values from USEPA, 1999c. 
(b} All values are based on Southworth et al. (1978) per USEPA. 1999c. 
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TABLE&-7 
CALCULATION OF HERBIVOROUS MAMMAL TISSUE CONCENTRATIONS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORUTE FACILITY 

COHOES,NY 

DNt-
~~ ~ol SI..- lt,ct,tc 

CPEC 

___,,__ ~- Dltolal'lant Soll !ioll 
BCF.., BCF... F,, 

1.4'1:-06 5.99E-o4 100% 7.92E-06 3.CleE-05 
2.88&06 120E-<l3 100% 2.40E-os 9.15E-06 
2.16E-07 8.99E.OS 100% 3.88E-06 1.491:-05 
1.4'E-06 S.99E-o4 100% 4.57!:-06 1.47E-05 
1.73E-07 7.19E-05 100% 4.40E-06 1.E2E-05 
7.91E-06 3.30!:-03 100% 3.23E-05 1.C.2E-o4 
7.91E-o6 3.30!:--03 100% 4.29E-07 1.E9E-06 
4.312E-07 1.SOE-04 100% 2.22E-o5 7.12E-05 
7.52£:-06 3.13E-03 100% 4.77E-04 1.61E-03 
1.12E-06 4.68E-04 100% 8.48E-06 2.48E-04 
8.63E-06 3.60E-03 100% 7.11E-OS 2.Ei4E-o4 
3.27£-()6 1.36E-03 100% 7.S?E-08 3.16E-07 
4.312E-o6 1.BOE-03 100% 1.70E-()6 6.79E-06 
S.75E-05 2.40E-a2 100% 6.26E-06 2.31E-05 
129E-G7 5.391:-05 100% 1.64E.(14 6.11E-04 

AOIENE 2.mE-06 1.22E-03 100% 3.70E-OS 1.Cl3E-o6 
1.94E-06 8.0SE-04 100% 9.25E·10 6.Slle-06 
3.58E-09 1.495-06 100% 2.04E-o6 7.Cl3E-o6 
2.78E41 1.16E-06 100% 3.67E-06 3.QE-12 

08ENZENE 1.15E-05 4.79E-03 100% 3.44!-()6 4.!ISE-10 
UNE 3.58E.o9 U9E-06 100% 5.41E-a1 3.91E--06 

OPHENOL 4.34E-06 1.81E-03 100% 2.41E-06 4.QE-11 
TE S.80E-o6 2.42E-03 100% 6.15E-04 1.171:-09 

RENE 4.86E-05 2.03E-OZ 100% 5.42E-ar 9.ll2E-07 
E 1.73E-OS 7.19E-03 100% 3.20E-07 5.ll8E-07 
ENE 5.75E-05 2.40E-a2 100% 5.56E-OS 8.94E-()6 
ENE 5.73E-05 2.39E-02 100% 3.25E-07 6.14E-07 

1.996-05 8.27E-()3 100% 4.561:'-06 7.21E-06 
RACENE 1Z1E-04 S.31E-OZ 100% 9.24E-OS 2.!'6E-07 

)PYRENE 2.98E-04 1.24E-01 100% 1.23E.(17 3.liOE-07 
4.86E-OS 2.03E-02 1()()% 4.20£-aT 1.13E-03 

4.SSE-09 2.06E--08 100% 2.551:·10 3.38E·11 
4.691:-10 1.96£-07 100% 1.76E•11 1.:17E-10 

·e 3.53E-OO U7E-06 100% 1Z1E·11 7~!3E-07 
ORIOE 1.88E-08 7.BSE-06 100% 7.16E·11 1.:14E-t2 

3.21E.o9 1.34E--06 100% 4.5'7E·10 2."2E·11 
2.89E-10 1.20E-o7 100% 1.79E·12 4.61E--08 
4.77E-09 1.99E-06 100% 2.31E·t1 6.58E-09 

ROMETHANE 1.28E-OO 5.34E-o7 100% 7.03E•13 1.llOE•10 
E 9.28E·10 3.87E.()7 100% 9.39E-11 7.40E•11 

OETHANE 1.SSE-06 6.62E-04 100% 3.44E-09 8.75E-10 
0METHANE 1.23E.a! S.12E-06 100% 3.87E·11 1.11E·12 

DE 5.0SE-10 2.11E-07 100% 5.80E•13 7.!lllE-OS 

7.81E-05 3.25E-OZ 100% 1.S?E-ce 3.!121:--08 
7.81E-OS 3.25E-02 100% 2.eae-oe M2E--08 
7.81E-OS 3.25£-02 100% 9.57E--08 UlOE-07 

l!CFs 1rcrn U.S. EPA. 1999c. 
HeMorous mammal tissue,,_ baSed on pa,amelerS lor a deer mouse. 

Greenlsland 
T.....itlal Welland 

Plant Plant 
( 

2.84S-07 7.3!1E-07 
1.18E-07 3.95e-08 
2.0lE-07 2.671:-07 
1.78E-o6 1.76E-08 
S.OOE-07 7.06E-07 
1Z1E-07 9.16E-08 
2.141:--08 1.52E-09 
1.77E-o7 3.84E-o7 
1.IOE-05 7.26E-06 
4.52E--06 4.oeE-06 
1.51E-06 1.0lE-06 
1.48E--08 6.07E-10 
4.08E-07 3.26£-07 
8.0SE-()6 1.11E-08 
1.25E-05 8.80E•17 

2.21E-09 7.C12E-09 
6.e.sE•11 5.61E-08 
S.84E-06 2.29E-06 
1.18E-05 1.29E·12 
9.33E-08 1.53E·12 
1.83E-<J6 1.SSE-06 
3.34E-o7 2.38E•13 
2.31E-05 ll.07E-12 
4.74£41 123E-09 
4.74E.o9 1.31E-09 
3.:roE--08 1.0BE-08 
4.30E-00 7.45E•10 
4.TIE--08 1.62E-08 
1.46E-08 1.96E-10 
7.28E--08 1.64e-10 
3.68E-OO 2.731:-06 

1.01E•10. 
5.SBE-10 
2.26E-06 
1.68E-13 
8.44E•12 
2.27E-05 
1.98E.a! 
6.48E-10 
2.82E-10 
8.40E·12 
3.0lE-12 
7.17E-08 

1.61E-10 2.64E•11 
2.50E•10 3.64E•11 
8.31E•10 1.21E-10 

Herb!-,,,_ 

3.34E·10 
1.tlE-10 
2.31E·11 
2.45E•11 
4.511:-11 
8.91E·10 
4.63E-11 
7.07E·11 
4.74E-08 
2.16E-09 
5.99E-09 
1.11E·11 
6.79E•10 
1.95E-09 
3.88E•10 

7.19E·12 
2.91E·11 
6.07E·12 
6.86E·12 
2.43£-10 
2.531:·12 
3.08E•10 
2.98E-08 
9.641:-11 
2.921:-11 
9.91E•10 
8.71E•11 
3.79E·10 
4.16E·10 
4.59E-Ol 
5.52E--08 

2.10E•16 
1.17E•16 
3.32E-12 
2.00E-tB 
1.21E•17 
2.74E•12 
3.94£-14 
3.47E·16 
1.0SE-16 
8.98E•15 
1.57E•17 
1.51E•14 

S.30E·12 
7.89E•12 
2.63E-1l 



( ( ( 

TABLE H 
CALCULATION OF OMNIVOROUS MAMMAL TISSUE CONCENTRATIONS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE FACILITY 

COHOES,NV 

Cl'l!C 

&hort•lallt 
t:'IIUDUnotntf'ltfon PIOto,. 

IOll-omnlvO!ll pfant~Mnlve-N 
8CF,- 8CF,,... 

'lihlllW 
F-aonollltol I 

lnv-lnll P,-nl 
F F. 

p-

ShNW 
TL. 

MUHl"IJ_,..... 
PNY 
Tl •• 

Surf-
Soll 

lm""'ft' 

":;;" 
lm""'ft' 

Ttr111tlrlll 
Plont 

Ima/Ital 

WoU.nd 
Plant 

fmnll<nl 

•••-b!llll 
TIMut 

fmllll<<L _1 

Wotl&na 1nv. 
r,..... 

fmallta _, 

omn1vo111 
TIHut 

fmnll<a ..l 

NOROANIC9 
ANTIMONY 1,36E-OS UOE·04 - -- I I 7.lr.!E·Oil 3.08E-OS U4E-07 7.311E-07 1.74E-oe e.78E-O!I 2.13E·08 
ARSENIC 
8AAIUM 
8ERYlLIUM 
CADMIUM 
CHROMIUM 
~HROMIUMVI 

EAi) 

INORGANIC MERCURY 
METHYi. MERCI.JAY 
"1Cl<El 

2.73E-OS 
2.06E-oe 
1.38E-OS 
1.114E•08 
7.l50E•OS 
7.60E•O$ 
4.00E-06 
7.IOE-OS 
1.08E-OS 
9.tBE-OS 

1.24E-03 
UOE-05 
UOE-04 
7.44E-OS 
3.41E-OG 
3.41E-03 
1.88E-o4 
U4E.o3 
4.IME-04 
3.72E•03 

50% 
60% 
SO% 
50% 
60% 

50% --50% -
60%--60% -----

I 
t 
I 
I 
1 
1 
I 

2.52 
2.82 

I 

1 
I 
1 
I 
I 
1 
I 
1 
1 
I 

2.40E-Oe 
3.88E--06 
4.57E-OO 
HOE·Oil 
U3E-OS 
4.2BE-07 
2.22e-os 
◄ .77E·04 
uae-oe 
7.11E•O$ 

D,15E•Oil 
1.UE-0S 
t.47E.OS 
1.82E-OS 
Ul2E•04 
U9E-o6 
7.12E-OS 
UIE-03 
2.48E-04 
U4E-04 

1.18E-07 
2.0IE-07 
1.78E-Oe 
MOE,07 
U7E•07 
2.14E.o& 
1.ne-01 
1,80E.o!l 
•U2E.o& 
1.s1e-oe 

USE•08 
U7E-07 
1.78E·08 
7.0ilE•07 
9,18E-08 
t.82E-OO 
U4E-07 
7.28E-o6 
4.08E·08 
1.0IE·OII 

2,114E-07 
8.S4E·07 
I.OGE-Oil 
4.23£-oe 
3.23E,o7 
4.291:.()9 
UOE.07 
!.&IE.oil 
1.21E-OS 
U2E-OO 

t.01E-oe 
3.27E-Oe 
3.23E-O!I 
USE-o$ 
1.02e-oe 
Ul9E.o& 
t,13E-06 
UBE.OS 
2.11E-03 
UaE-oe 

3.18£-07 
1.00E-06 
t.OOE-06 
, .... e-oe 
3.4tE-07 
U9E-OO 
7.00E-07 
USE-OS 
1.37E-03 
U&E-08 

~ElENIUM 
:SILVER 
rnw.LIUM 
~INC 

3.!0E-OS 
4.00E--05 
5.48E·04 
1.23E•08 

1.41E-«l 
1.NE.oa 
2.48E-OZ 
U&E•OS 

50% 
60%--

SO% 
!IOo/, 

50¾ - I 
1 
I 
I 

I 
I 
1 
I 

U7E-o8 
1.70E>06 
uee-oe 
1.114E•04 

3.tOE-07 
U9E-<MI 
U!E--05 
8.11E-o4 

1.48E-OS 
4.08£-07 
8.09E•08 
1.26E•05 

8.07E•IO 
328E-07 
1.11E·08 
B.80E•17 

1.73E-oe 
3,73E.07 
1.38E-o& 
9.1'E•05 

e.&eE.oe 
1.UE-oe 
s.oeE-oe 
3.42E-o4 

2,17E-OII 
4.67E-07 
t.62E·08 
l.08E-o4 

~RGANI~ 

.. 

i,EXACHLOROOVClOPENTADIENE 
HEXAOHLOROBUTADIENE 
r2,4•01NITROTOI.UENE 
12.B•OINITROTOLUENE 
HEXACHLOROBENZENE 
HllTAOI\NILINE 
PENTI\OHlOROPHENOL 
BIS(2·ElliYI.HEXYl)PHTHALATE 
BENZO(A)PYRENE 
BENZO(A)ANTMRACENE 
8ENZO(B)FLUOfWffHENE 
8ENZO(K)FlUORANTHENE 
piAYSENE 
!)18EN2(A,HIANTHRACENE 
INOENO(l,2,3-CD)PYAENE 
ITOTALPAH 

2.77E•05 1.28E·03 ISO% S0-/4 2.8 1 3.70E-OS 1.03E•06 2.21E•09 7.02E·O& 2.78E•05 7.71E•04 U8E•04 
1.IME-05 
3.4'1E·08 
U3E·08 

8.37E-o.t 
!.64E.o& 
UOE-00 

liO% 
S0'/4 
50% 

50% 
S0'/4--

2.2 
I 
1 

1 
I 
I 

U&E•IO 
2.04E-OO 
3.67E·08 

8.611E•06 
7.03E•08 
3.4.llE•12 

8.89E·11 
6.114E•08 
1.18E•05 

U1E•08 
U&E•08 
1.29E•l2 

4.95E-07 
U9E·08 
uoE,oe 

3.82E•03 
2.17E•OS 
8.57E•l2 

l.94E•03 
8.991:•0il 
2.30E-oe 

1.0GE-04 
2.6:1E•08 
4.12E-OS 
6.50E·05 
UIE·04 
1 IME•04 
5.48E·04 
5.43E-04 
1.88E·04 

U5E•03 
UOE•08 
1.87E•03 
2.ISOE--03 
2.!0E-02 
1.44E-03 
2.4"E•02 
U7E•02 
U8E·03 

50% 
15()% 

50% -
50% -ISO% 

SO% -
ISO% 
SO%-50% -
SO% --

8.3 
I 

3.8 
◄ .2 
11 
B 
12 
12 
8 

I 
1 
I 
1 
1 
I 
1 
I 
I 

3.44E•08 
5.41E•07 
U!E-o& 
8.ISE·04 
6.42E·07 
3.20E-07 
6.68E•OO 
3.26E•07 
4.&l!E·08 

4.89E•l0 
3.HE•08 
4. ◄2E•l1 
t.77E•09 
9.32E•07 
6.38E-07 
8.IWE,08 
8.14E•07 
7.21E•08 

9.33E•08 
l.6:1E•08 
3.34E·07 
2.31E·05 
4,74E•o& 
4.14E·09 
3,70E-08 
UOE·O& 
4,71E·08 

U3E•l2 
1.SSE,08 
2.38E•l3 
8,07E•12 
U3E·09 
1.31E·O& 
1.08E•08 
7.45E•IO 
l.82E•08 

7.88E•03 
1.27E•08 
2.49E·03 
ll.03E·01 
3.79E·08 
9.8IE•09 
3.89E-07 
2.80E•08 
l.82E•07 

1.12E•08 
9.1 ◄ E•08 
07E·08 
UIE-08 
8.53E-oa 
1.82E·08 
6.281:•07 
UIE•08 
U8E•07 

1.24E-o2 
2.IIOE•OO 
2.24E·03 
U4E•01 
2.84E·07 
5.18E·08 
3.0SE•08 
2.2BE•07 
U3E•07 

l.21E•03 U9E·02 SO% 50'/4 14 I 9.24E·08 2.S8E·07 1.48E·08 1.981:-10 U7E•O& 1.79E·08 8.57E•08 
2,82E•G:l 1.28E·01 60% liO% " ! l.23E•07 3.50E·07 7.28E-OS 1.114E•IO V.IME·O& uoe-oe 1.3SE•07 
UlE,04 2.IOE·02 SO% 50¾ 11 1 4.20E·07 l.13E·03 3.tl8E·09 2.73E•08 3.t&E-08 8.4SE•05 2.33E·04 

..2.14E·08 50'/4 3.38E•II'-89E·08 SO% 1 I 2.SSE•IO I.O!E·IO 1.03E·09 1.36E•IO 2.&IE·IO=E ..2.03E•07HSE•09 SO% II0'/4 I I !.70E•11 l.37E•IO U8E•!OBROMOMETHANE I.OOE•II 8.00E•11 U8E·11 ..l.52E-o& SO% SO% 1 I l.27E•11 7.23E-073.3SE·08 2.28E•081,3•BUTAOIENE 3,68E·11 UOE·Oil 5.GOE-07 ..8.12E-llil 50% SO% ! 7,16E•11l.78E•07 1 l.$4E•l2 1.68E•t3ARBON TETAAOHlORIDE U9E·10 1.8IE•11 2.19E•IO ..3.~E-08 !.38E.o8 SO% I 2.42E•IISO% I 4.67E•IO 8.44E•12CHLOROFORAA t.29E·09 8.114E•1l 3.39E•IO - ..1.26E•07 1 I 4,6iE•06150% 50% l.79E•i22.7◄ E·09 2.27E•05 7.0!E·!3icHLOAOMETHANE 1.81E•06 021'•07 ..2.08E•OO 14.S2E·08 50% ! 2.31E•I! 8.68E•O& I.U8E•08 V.OOE·11I, t•OICHLOROETHVLENE 2.57E•08 e.«E·OO ..5.S3E•07l,21E·08 

-
50% 50% I I 7,00E•t3 1.80E•!O M8E•IOOICHLOROFLUOROMETHANE 9.34E•l3 2.39E•10 UUE•l1..4.00E-07 18.80£•09 l!Ol> 1 11.39E•11 7.40E·!I 2,82E•IO50%TRI\NS•!,3-0ICHLOROl'ROPENE 9.&eE•!! 7.55E·11 4.:18E·11 ..SOY, 8.75E•IOU5E•04 2 I 3.44£·09l.50E•05 UOE•12 1.l!!!E·08 3.97E•071,1.2.2·TETAACHLOROETHANE &.78E.07 ..I 3.87E•IIl.16E•07 uae-oe I 1.11E•1260% 3.0IE•t2 3.27E•10TRIOHLOROFLUOROMETHANE 9.37E•l2 8.4'1E•11 - ..12.18E•07 1 5.80E·13 7,08E·084.78E•09 Wt. 7,17E-08VINYL CHLORIDE 3.69E·13 UllE-OS I.IOl:·08 

~ -3,37E·02 1.87E•08HtE-04 50% 14 ! 3.92E-OS l.61E•t0 2.114E•11 2.&eE-oe U3E•08 3.22E-o72,3.7.ll•TOOO(MAMMALl ,.7.4!E,04 13.37E•02 50% 2.88E·08 6.42E·08 2.GOE•IOISO% 3.IME·!I U7E•08 8.62E•08 4.82E•072,3,7.6•TCDO (FISH) -3.37E•02 14 I 9.57E•08 l.80E•077.4tE•04 SO% SO% 8,31E·!O UtE·10 !.S2E•07 2.87E•07 I.S4E·082,3,7,f!.TOOD (BIRO) I 
(1) Pot U.S. EPA (1900) gulda-, dlt! attumed lo bt equal b•IWMn loo<i ltemt. 
8Cf1 from U,9.EPA, !IKN!a 
FCM from OLWOI, ciled tor ... 1n U.S. EPA, 19001 
Omnivorou, mammal u.,ue modeled baoed on p.,amelora for 1horl-lolled 1hrew. 
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TASLE8-9 
CHRONIC SCREENING VALUES FOR SURFACE WATER 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTEFAaUTY 
COHOES.NY 

SCREENING VALIJIES 
CPEC CHRONIC REFERENCE NOTES 

SCREENING VALUE 
) 

DISSOLVED 
IIN()R(liAN~COMPOUNOS 

3.00E-02 U.S.EPA, 1999c 
1.SOE-01 AWOC {a] 
4.00E-03 U.S.EPA, 1999c 
6.60E-04 U.S.EPA, 1999c 
1.306-03 AWOC [c] 

M 4.20E-02 AWOC [b,c] 
IUMVI Uoe-02 AWOC 

1.20E-03 AWQC [c] 
IC MERCURY 7.70E-04 AWQC 

LMERCURY 1.206-05 AWQC ldJ 
2.90E-02 AWOC fc) 

IUM 4.60E-03 AWQC 
1.20E-04 U.S.EPA, 1999c 
4.00E-02 U.S.EPA, 1999c 
6.SOE-02 AWQC [cJ 

VERABLE 
NOS 

Compounds 
ROCYCLOPENTADIENE 520E-04 U.S.EPA, 1999c 
FlOBUTADIENE 9.30E-04 U.S.EPA, 1999c 

ENE 2.30E-02 U.S.EPA. 1999c 
rrouJENE 6.00E-02 U.S.EPA, 1999c 
ROBENZENE 3.68E-03 U.S.EPA, 1999c 
IUNE 
OROPHENOL 4.00E-04 NYSOEC, 1999 

~EXVL)PHTHAI.ATE 3.00E-03 U.S.EPA, 1999c 
O(A)PYRENE 1.40E-05 U.S.EPA. 1999c 
O(A)ANTHRACENE 2.706-05 U.S.EPA, 1999c 

)FLUOFIANTHENE 2.706-05 U.S.EPA, 1999c 
FLUOAANTHENE 2.70E-OS U.S.EPA, 1999c 

ENE 2.706-05 U.S.EPA, 1999c 
(A,H)ANTHRACENE 2.70E-05 U.S.EPA, 1999c 
1.Z3-CO)PVRENE 2.706-05 U.S.EPA, 1999c 

ALPAH 1.40E-05 U.S.EPA. 1999c 
le Compounds 

2.10E-01 NYSDEC, 1999 
ETHANE 

ADIENE 
TETRACHLORIDE 9.SOE-03 SCV 

2.SOE-02 U.S.EPA, 1999c 
E 

ROETHYLENE 5.90E-01 scv 
ETHANE 

DICHLOROPROPENE 
CHLOROETHANE 6.10E-01 scv 
UOROMETHANE 

ORIDE 3.88E..OO U.S.EPJ\, 1999c 
urans 

TCDD {MAMMAL) 3.80E-09 U.S.EPA. 1999c 
TCOD(BIRO} 3.SOE-09 U.S.EPA, 1999c 

7,8-TCOD (FISH) 3.SOE-09 U.S.EPA, 1999c 

Notes: 
- = Not Available 
{a) • Crilerion for arsenic Ill 
[b] • Criterion for chromium Ill 
[cJ • Normalized to hardness= so rr¢ as cacos 
[di Crilerion is based on the rmal Res;due Valutl 
[el Pentachloroben28ne SCl1l9ing value used as a surrogate 
AWQC = AntlientWaterQuality Criteria (U.S. EPA, 1999) 
LOEL = Lowest Observed Effects Level (U.S. EPA. 1993) 
SCV = Secondary Chronic Value (ORNL, 1996) 
ORNL = 0ak Ridge National Laboratory (Suter and Tsao. 1996) 
U.S. EPA. 1999 •a Cont>ustion Guldance 
NYSOEC, 1999 = New York State Department of Environmental Conseivation chronic sutface •Nater criterion. 

CHBTABLES-032902.8-9 
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TABLE IMO 
LOW EFFECT SCREENING VALUES FOR SEDIMENT 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORUTE FACILITY 

COHOES,NY 

SCREENING VALUES 

CEPC LOW EFFECT REFERENCE NOTES 
SCREENING VALUE 

IC COMPOUNDS (MG/KG} 
NY 2.00E+OO NYSOEC, 1999 

6.00E+OO NYSDEC, 1999 
M 2.00E+01 U.S. EPA. 1999c 

YWUM NA 
MIUM 6.00E-01 NYSOEC, 1999 
OMIUM 2.60E+01 NYSDEC, 1999 
OMIUMVI 

3.10E+01 NYSDEC, 1999 
GANIC MERCURY 1.SOE-01 U.S. EPA. 1999c 

LMERCURY 1.SOE-01 NYSDEC, 1999 
EL 1.60E+01 NYSDEC, 1999 

IUM 1.00E-01 U.S. EPA. 1999c 
1.00E+OO NYSDEC, 1999 

M NA 
INC 1.10E+02 U.S. EPA. 1999c 

ORGANIC COMPOUNDS (MG/KG} 
latlle Compounds 

1.98E-01 U.S. EPA. 1999cHEXACHLOROCYCLOPENTADIENE 
HEXACHLOROBUTADIENE 2.00E-02 U.S. EPA. 1999c 

,4-0INITROTOLUENE (A] 
,6-0INITROTOLUENE 

4.69E-02 U.S. EPA. 1999c 
[A] 

HEXACHLOROBENZENE 
1.01E-01 U.S. EPA, 1999c 
2.23E+-02 NYSDEC, 1999 [AJ 

-NITROANIUNE 
1.60E+OO NYSDEC, 1999 

81S(2-ETHYLHEXYL)PHTHALATE 
PENTACHLOROPHENOL 

[A]1.33E+-01 U.S. EPA. 1999c 
8.40E-02BE'NZO(A)PYRENE U.S. EPA, 2000 

BENZO(A)ANTHRACENE 1.90E-02 U.S. EPA. 2001 
BENZO(B)FLUORANTHENE 3.70E-02 U.S. EPA, 2002 
BENZO(K)FLUORANTHENE 3.70E-02 U.S. EPA, 2003 

3.00E-02 U.S. EPA, 2004 
DIBENZ(A.H)ANTHRACENE 

YSENE 
1.00E-02 U.S. EPA, 2005 
3.00E-02INOENO(l ,2.3-CD)PYRENE U.S. EPA. 2006 

OTALPAH 4.00E+OO OMOELEL 
olatile Compounds 

1.12E+OO NYSDEC, 1999BENZENE 
BROMOMETHANE 
1,3-BUTADIENE 

[A] 
CHLOROFORM 

1.88E-01 ORNLARBON TETRACHLORIDE 
[A]5.94E-02 U.S. EPA. 1999a 

HLOROMETHANE 
[A]1.24E-011, 1-DICHLOROETHYLENE ORNL 

DJCHLOROFLUOROMETHANE 
S-1,3-DICHLOROPROPENE 

1,1.2,2-lETRACHLOROETHANE [A]5.SOE+oo ORNL 
ICHLOROFLUOROMETHANE 

INYL CHLORIDE 1.72E+OO U.S. EPA, 1999c [AJ 
Dioxins nd Furans 

3,7,8-TCDD (MAMMAL) [A} 
3,7,8-TCDD (BIRD) 

4.10E-04 U.S. EPA. 1999c 
4.10E-04 U.S. EPA, 1999c [Al 

A4.10E-04 U.S. EPA. 1999c.3.7.8-TCDO IS 
Notes: 

NA= Not Available 
[AJ Value calculated using EqP based on fractional organic: carbon content of 0.04; as presented in U.S. EPA, 1999c 

[BJ Scraening value ror pentachlorobell%8fle used as surrogale. 
LEL = low Effects level 
OMOE = Ontario Minis1ry of the Environment (Persaud, et al., 1996) 
ORNL = Oak Ridge National laboraloly (Jones. et al., 1997). Derived values based on Equilibrium Partitioning Methodology 

(U.S. EPA. 1993) and Tier II Secondary Chronic Values (Suter and Tsao, 1996) 

NYSOEC, 1999 =New York State Department of Environmental Conservation sediment criterion. 
U.S. EPA. 1999c Screening level Ecological Risk Assesment Protocol for Hazardous Waste CombUStion Facilities. Value derived using EqP. 
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CPEC 
(mg/kg} PLANT INVERTEBRATE 

Value Notes Value Notes 

IIN!;n«iiAl'flC COMPOUNDS 
,.a....ma,irwy 0.5 (a) 

1 (a) 0.25 (c) 
5 (a) 

UM 0.1 (a} 
0.2 (a) 10 (c) 

M (b) 0.4 (d) 
MVI 

4.6 (a) 100 (C) 
IC MERCURY 0.349 {a) 2.5 (C} 

MERCURY (a) 2.5 (C) 
25 (a) 100 (C} 

0.05 (a) 7.7 (c) 
0.02 (a) 
0.0t (a) 

NC 0.9 (a) 199 (c) 
GANIC COMPOUNDS 

l$elll'IM>latllle Compounds 
EXACHLOROCYCLOPENTADIENE 0.1 (a) 
EXACHLOROBUTAOIENE 

,4-0INITROTOWENE 
,6-DINITROTOLUENE 
EXACHLOROBENZENE 
-NITROANIUNE 
ENTACHLOROPHENOL 1.73 (a) 10 {c) 
IS(2·ETHYI.HEXYL)PHTHAI..ATE 
ENZO(A)PYRENE 1.2 (a) 25 (c) 
ENZO(A)ANTHRACENE 1.2 (a) 25 (c) 
ENZO(B)FUJORANTHENE 1.2 (a) 25 (c) 
ENZO(K)FLUORANTHENE 1.2 (a) 25 (c) 

RYSENE 1.2 (a) 25 (C) 
IBENZ(A,H)ANTHRACENE 1.2 (a) 25 (c} 

INDEN0(1,2.3-CD)PYRENE 1.2 (a) 25 (c} 
OTALPAH 1.2 (a) 25 (c) 

Compounds 

ANE 
IENE 

CHLORIDE 
RM 

ETHANE 
ROETHYLENE 
FLUOROMETHANE 
DICHLOROPROPENE 

LOROETHANE 
OROFLUOROMETHANE 

CHLORIDE-TCDOTE 
,8-TCDO (MAMMAL} 0.5 (C) 
,IHCOO (BIRD} 0.5 (C) 

TABI.E&-11 
PLANT AND INVERTEBRATE SCREENING VALUES FOR SURFACE SOILS 

SCREENING l.eVEL ECOLOGICAL RISK ASSESSMENT 
NORLJTE FACILITY 

COHOES,NY 

SCREENING VALUES 

•-• = None Available. 
[a) U.S. EPA 1999A. Terrastrial plant lllldcily values. 
(b] Efroymson, et al, 1997a. These phytoloxicity vaJues were derived by Oak Ridge National Laboratory based on 

experimental studies of terrestrial plants in soil and include chronic endpoints (e.g., growth). 
[c] U.S. EPA 1999c Soil invertebrate lllldcily values. 
(dJ - Efroymson, et al., 1997b. These soil invertebrate values wera derived by Oak Ridge National Laboratory based on 

available studies on earthworms and indude chronic effects endpoints (e.g., growth). 
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TABLE 8-12 
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 
COHOES,NY 

Body 
IRoc:4p1o1Spoc,1ea Wolghl 

(l<ol F:::,. .." lln 
le Tl3 Tl.4 

"""'"'"' ····" ,., - - -
<ondo/111 zbolhlcc#I 

r----tMOUM 0.01 .. 1•1 - - -
(P.,.,myacu,, mlllllculo/t/4) 

~111.'rt•UJOIIY •mew 0.... 1•1 -,-101 .. .. 
Bl/l!IMl>'elli<:aooa) 

N&OOOOn 3.119\aJ 20%101 - -
(Proc)'>ltlolor) 

;...,,,.., ........ n ~-in O.OTT3 l•I .. .. 

(Tu,,.,. mlgralorlu,) 

Aaaumod 
IS:11on 

Wote, Conlon! 
Diet/% of dlell o!Blotlo...,.. I'""""'" man mall -~~.,...111., Food html 

P!anta lnv•-•t• Mammall Mtmma Pt.nil (l<~w-d (kpat"""uwwl 
H!Mbt.lor• Omnlvol• 

1vvA\VI - - - .. ••-••1C o:;; ~.;-;~ 1:1 
0,75 FllhTIA II 
0.85 Aq l'tontl (I 
0.84 Terr. lnvort(l 
0.611 H!Mb.Mamt (1 
0.511 Omn.M-(1 
o.n Te,r. Plank(t 

.. .. .. - 100%1•1 0.1035 ,o 0.,8~,nvtrt !1 
0.76 Fllh ll3 (1 
0.7&FllhTU 111 
o.85 Aq Planll (II 
0.84 Terr. lnvort(l 
0.011 Helb.Momt(l 
o.511 Omn.M1m1(II 
o.n Terr. Plan~(IJ 

0MN<VUK< 

.,. \OJ 407'10! .. .. 0%1• v.123-410 0,10"",nv"'1. !1 
0.7&flah TL3 II 
0,75 FlehTU 11 
0.85 Aq l'tonla (1 
0,64 le1T. lnven(1J 
0\18 Helb.Phm(lJ 
MIi Omn.MamtllJ 
o.n Ten. l'llnlll!J 

20%101 20%1uJ 10% LOI 10% LOI 20%\DJ 0,0537 IC o. ,v "'I ,nvel1. !1 
0.75 Fleh Tl3 (11 
0.75 FllhTU (1) 
0.116 Aq Plenll (11 
o.e.c TOff. lnven(tl 
0,511 Helb.Mam,11 
0.511 Omn.Mam1(IJ 
o.n Terr, Plan~IIJ 

.. w,,. i•l .. =•ll>I 0.29M ,cf ~;: ;-:~";~ 1:· 
0.75 Fllhll4 (I 
0.85 Aq l'llnla (11 
o.e.c Terr, lnvert(IJ 
0.68 Helb.Mam1111 
0.1111 Omn.Mamt(IJ 
o.n To1T. P1anu(1J 

'"':~~ 
Water E,,poo111e

lngetllon lion IS" Intake Ou,allon 
Rale Media A.lie 

,__, 
(kgw,oll_, ~_,~) w-oayJ ~w-dty) 

' 

•--w(dJ - ,-q invon. 
- FllhTL3 

··=• 0.,... 111 l(gJ 

- FllhTU O,ooo«U Sedll'Ml1t l•I 
0.3400 Aq l'llonll 

- Terr. lnvort. 
-Hort>.Mommal 
- Omn. Mommo 
- TOIT. l'llonll 

u,,,...,10 •• 11q invert. 0.00144 110111•1 0,34001'1 I UII 
- FllhTL3 
-flthTl4 •• Sedll'Ml1! 
-Aqf'lonll 
•· Terr, lnvort. 
- Helb. Memmo! 
-Omn.Mamma 

0.>4500 Terr. Pienta 

0.6200fd. 0.2700 "'I ,nvort, 0.0088 ao111•1 0,-~1•J 'IVI 
.. Flahll3 
-FllhTU 0.0088 lladlmenl 

0.0310 Aq Pllnll 
0.2790 Terr. Invert. 

•· HOii>. Mammal 
u Omn.Mamma 

0.0010 Terr. Planla 

0...., (dj 0,0448 Aq lnvefl. 0,0133 Solo L•J 0.0078 Ill l(gJ 
- Fllh Tl3 
••FllhTU 

0.0718 Aq Pl1n11 
0.0133 Sadlmenl 1•1 

0.0071 Tetr. lnvell. 
0,0168 Helb. Mammal 
0.01511 Omn. Momma 
0.0487 TelT. Planla 

1.-•.•J [dj •· Aq1nver1. 
.. Fllh ll3 

0.01"3 Soll{•1 0.1373111 I !91 

-FllhTU •· Sodlmonl 
.. Aq Planla 

0.7800 Terr. lnven. 
.. Helb. Mammal 
.. Omn. Mammal 

o.7800 T""· l'lanla 

.IJ1Ml2, 12:37 PM 
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TABLE 8-12 
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 

R_,1o, Speelu We!Qhl I 
(kg) ....... f~ ,~~;lnve<1ol>1ale TL3 

neo•lolleCIHIWIC l.v_, l•I - .. .. 
!Meoj.lrna/c,IMI,) 

!Mink 1.354 l•l - 66%1•1 -!&%(DI 

Mwtol.t Vlson) 

o,pr•v 1.-1•1 .. 50%(0J 50%11>1 

Pandion 1141/aelu.l) 

Orea:! ttiu. Heron h<9\IJ .. 70%101 30"/4 !bl 

A-h•"'6u) 

Pfet el Hud,on !live,, Erle 
Canal, & Wrighl/8redley leke 

'31u1 Blue He1on 2.228 1•1 100%101 .. .. 
(MINh.,.....) 

IO!ot •I 01Nn l,tond 

COHOES,NV 

oi.11% ol diet} ll!fOlllon olBlollo 
ell•na ..,..1r1a1 ,,::::: Smafl ,~;o,r..lrial Rate Foodltema 

Planfa lnv•rlebratM Mamma&t MamnMI Pienta (l<~w (l<pel""'9-J 
HO<t>lvoto OmnhrONI 

- - .,,,. 1•1 ,..,,. 1•1 - "·"""" 10 ~:;: ~~·:~ 1:1 
0.76 FllhlU {I 
o.as Aq Pllnll Ill 
0.84 Terr, lnvtn (1 
0.68 Hert>.Mamr (1 
0.68 Omn.Mamr(1l 
0.77 r..,, Pllnb (1 

- .. .. - - 0.0651 {c 0.78 ~ 1nv"'1. !I 
0,76 Fllh TL.3 (1 
0.76FlthTU (1 
0.65 Aq Plallll (1 
0.84 Terr. lnve,t(tj 
o.88 Herb.Ma1N(1) 
0.68 Omn.Mamr (1 
0.77 T"'1'. Planb(1 

.. .. .. .. .. 0.0525 t•l 0.78 ~-••v.11. ,,
0.76Fleh TL3 {1 
0.76 FlehTU (1 
0.85 Aq PIAnll (1 
0,84 Terr. lnv"'1(11 
0.68 H81b.Mam1(1 1 
0.68 Omn.M11m1(1l 
0,77 Terr. PIAnb (1 

.. .. - .. .. 0.0450 {CJ 0.7& "'I lnvarl. !1 
0.75 Flth TL3 (I 
0.76 Flth Tl4 111 
0.85 Aq Planll (1) 
0.64 Ten. lnven(IJ 
o.ee Herb.M1rm(1J 

.. .. .. .. .. 0,0432 (CJ o.1e Aq '"'""· !1 l
o.76 Flooh TL3 Ill 
0.76FllhTl4 (ll 
0.65 Aq Pl•nla {11 
0.84 Ter,. fnvtn(II 

!~foodCoNUft1'1lon lngeellonof 
Rate Raia Ablollo Media 
(k ~w.i.ty) (~w<lay) 

u,nuu(d .. Aqlnv<Nt. ··-·· ~••1•1•• Fltl!Tl3 
- FlehTU - Sedln"'"I 
•• Aq Pllnll 
- Terr. Invert 

0.0605 Herb. Mammel 
0.0495 Omn. Momma 

- Terr.Planll 

0.<0041• -Aqlnve,t -Soll 
0.1432 Floh TL3 
0.1172 Filh TL4 0.0018 Sadl""'"t l•l 

- Aq Ptanto 
-Ter,.lnvort. 
-Heth.Mammal 
-Omn.Mamm.e 
•· Terr. Ptanto 

0.2100(dl -Aqrnv!lfl. 
0.1050 fleh Tl3 

- Solt(Oj 

0.1050 Fllh TU 0.0005 Sediment 
•• Aq Planll 
•• TOIT. Invert. 
•· Hert>, Mammal 
·•Omn,Mamma 
.. Ten. Pl&nta 

0.1800 (d .. Aqlnvort. •· soil l•J 
0.1260 floh Tt3 
O.OS<!OflthTU o.- Sedlmanl 

.. Aq Pl1n1a 
•·Terr.Invert. 
••Hertl.Mammal 

0.1800 {d 0.1800 Aq lnvO!l, 
•· Fleh ll3 

.. Soll(o) 

·•fiohTL◄ 
•· Aq Planto 

O.<XM5 Hydrlo Soll 

•· Ter,. fnvort, 

1:::w 

Our•llon 
(unhl-) 

-diy) 

... .,..,.,111 1 IV! 

0.0987111 1 IUl 

0.051B(q l(gJ 

0.0453(q 1191 

0.0453 (IJ 1(gJ 

General Notes: 
Refer to Appendix GEN•A for a comprehensive llsl of acronyms used In this tabla. 
(11 Water content ol organisms from EPA (1993); Wlldllfe El<J)osure Factors Handbook. 
(21 Food lngesllon rates are wet weight for lood Items and dry weight lor sedlmenVsoll Ingestion. At! needed, rate may be converted. See Individual organism notes for source, units, and conversion. 
kg• kilogram 
dw • dry weight 
ww • wet weight 
bw .. body weight 

Footnotes lor lndl11ldual species parameters and assumptions continued on nel<I page. 
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TABLE 8-12 
EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
SCREENINQ LEVEL ECOLOGICAL RISK ASSl!SSMl!NT 

NORLITE FACILITY 
COHOl!S,NY 

NQ!u for Mysk(lll (Qndalnt Zlbgth/cus};,
(al Average weight of male and female muskrat In Idaho, Lowest body weight In U.S. EPA 1993. 
(bl Estimation ol dfetary composition (U.S. EPA. 1993). 
(CJ Wet weight food Ingestion rete convened lo dry weight using the followlng equallon: 

FIR...,. Sum{(Proportlon of load, In diet) x (FIR.., x (l•molslure contenl,l) 
(di Olet of greens In Louslana captive muskrel. Highest Ingestion ,ate In U.S. EPA (1993). 
tel Recommended value from U.S. EPA 1999. 
(II Water Intake rate calculated using equation of Calder and Braun (1983). 
tol Muskrat assumed to be present and actively foraging year-round. 

Notu tor pear Moyse Cf,a,mVHw m,n1cy1aw1,
(a] Average weight of male and female mice. Lowest body weight In U.S. EPA 1993. 
(bl Approximate diet based on qualttatlve assumptions. OeGraat and Rudis, 1987 
[c) Wei weight food Ingestion rate convened to dry weight using the following equation: 

FIR4,, • Sum{(Proportlon ol food, In diet) x (FIR.,., x (1 •moisture conlenl,)} 
Id) Ingestion rate ol lactallng female In Manlloba lab. Hlgh8Sl lng8Sllon rate In U.S. EPA 1993. 
(e] Recommended value from U.S. EPA 1999. 
(II Water lnlake rate of juvenile male mlce In South Dakota lab, Hlohe&l lngestlon rate In U.S. EPA 1993. 
(gt Deer mouse assumed to be present and aellvely foraging year-round. 

Notes for ShorHalled Shrew (B!arla, b,pyicauda)~
(al Body weigh! of adult shrews In New Hamphlre sludy. Lowest weight In U.S. EPA 1993. 
lbl Estimated diet based on volume In stomach from a New York study (June through Oelobar) and a year•long study of diet based on frequency of occurrence In stomach contents ln Eastem U.S. states (USEPA. 1993). 
[cl Wet weight food lngesllon rate convened to dry weight using the lollowlng equation: 

FIR._• Sum{(Proponlon of food, In diet) x (FIRw., x (!•moisture content.)) 
(d) Ingestion rate or shrews In Wisconsin lab at 25 degrees C. Highest value reported In U.S. EPA 1993. 
(el Recommended value from U.S. EPA 1999. 
{II Water Intake rate of shrews In llllriols lab. Highest value reported In U.S. EPA 1993. 
(g) Short-talled shrew assumed to be present and actively foraging year-round. 

Notes tor Raccoon 1Procvon 1919ft 
(al Average body weight of adult male and female raccoon from study In Alabama. Lowest value reported In U.S. EPA, 1993. 
(bl ~ the raccoon Is an Qpportunltlstlc feeder, prey Items were assumed to be equally available and Ingested. 
[o] Averegs food Ingestion rate (FIR) of P. /ofor calculaled uslno equallon recommended In U.S. EPA 1993: Food lngesllon (kg dry welghVday). 0.0687 x Wt.0.822 
{dl Dry weight food lnge&tlon rate converted to wet weight lood Ingestion rate: 

FIR_ Sum !((Proportion of food,ln dial) x (FIR..ll/ (1•molsture conten~)l 

tel Beyer, er al., as cited In USEPA, 1993 
(II Estimated water lnoeslion rate (kg/lcgbw•day) using the ellometrtc equation dev&loped by Calder and Braun (1983) where WI. (0.099'Wt"0.90)1Wt 
lo) Raccoon assumed 10 be present and actively foraging year-round 

Notes toe American robin (Turdus m1a1otod111 l;, 
(al Average body weight of adult male and female robins from study In Pennsylvania. Lowest value reported In U.S. EPA, 1993. 
!bl Average &piing, summer, and fall dietary composition for adult T.mlgratorfus In Eastem United States study (U.S. EPA, 1993). 
[o) Wet weight food Ingestion rate convel1ed to dry weight using the following equation: 

FIR4,, • Sum[(Proportlon of food, tn diet) x (FIR.,.1x (1•molsture contentJJ 
[dl Ingestion rate of robins In Kansas study, Highest value reported In U.S. EPA 1993. 
(el Recommended value from U.S. EPA 1999. 
(I) Estimated water Ingestion rate (kgllcgbw•day) using the auomeltle equation developed by Calder and Braun (1983) 11mere WI s (0.059'Wt"0.67)1Wt 
fgJ American robin assumed assumed to be present and loraglng yeaMound. 
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TABLEIJ-12 

EXPOSURE PARAMETERS FOR WILDLIFE RECEPTORS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 
COHOES,NY 

Noles tor Aed•tallad Hawk 
(aJ Average body weight ol adult male and female hav.1<11 from study In southwesl Idaho. low8SI value repor1ed In U.S. EPA. 1993. 
(bl EatlmaUon of relative lngeatlon rate 
fol Wet weight food lngeatlon rate conver1ed to dry weight using the followlng equation: 

FIR.,.• Suml(Proportlon of foodi In diet) x (FIA..) x (1·molature conten~)I 
!di lngesllon rate of female hawk$ In wlnter11me In Michigan captive/outdoor study. Highest value repor1ed In U.S. EPA 1993. 
!•I Recommended value from U.S. EPA 1999. 
(I) Estimated waler Ingestion rate (k{jlkgbw•day) using the allometnc equation developed by Calder and Braun (1983) ..mere WI• (0.059.Wt"0.67)/Wl 
(al Red-tailed hav.1< assumed to be present and actlvely foraging year•round. 

Nmes tor Mink 
(al Average body weight of male and lemala lann•ralsed mink In Michigan. Hlgheat body weight In U.S. EPA 1993. 
(bl Assumed diet lor evaluation of freshwater food web exposure pathway, based on Mk:hlgao study assuming all animal matertal Is fish (U.S. EPA. 11193) 
(cJ Average food Ingestion rate (FIR) of mink calculated using equation recommended In U.S. EPA 1993: Food lngesllon (kg dty weight/day)• 0.0687 x Wt.0.822 
fdl Ory weight food lngea!lon rate converted to wet weight lood Ingestion rate: 

FIR- Sum l[(Propor11on of lood,ln diet) x (FIR.,.))/ (I-moisture conlent,)} 
(el Recommended value from U.S. EPA 1999. 
(II Esllmated water Ingestion rate (k{jlkgbw•day) using the allometric equallon developed by Celder end Braun (19B3) ..mere Wt. (0.099·wt"0.90)1Wt 
(gl Mink assumed to be present and actively toragtng year-round. 

Notes for Osprey (Pandlon ha11aorv, 1: 
(a) Average body weight ot male and female osprey. Lowest value In U.S. EPA, 1993. 
(b) Es!lmallon of relative lngMtlon rate 
(cl Wei weight food lngeallon rate conv1111ed to dry weight using the loflowlno equation: 

FIR.,.• Sum!(Proportlon of food, In diet) x (FIR.,..1x (1•molslure conten4)) 
(d) Food Ingestion rate of lmeaJe osprey during cour1shlp In southeast MassachuseNs. Hlgheat value In U.S. EPA. 1993. 
feJ Aaaumptlon based on bes! professional Judgement 
(II Estimated watGr lngasllon rate (k{jlkgbw•day) using the allometric equation developed by Calder and Braun (1983) ..mare WI., (0.059•Wt"0.67)/WI 
(OI Osprey assumed assumed to ba present and foraging year·round. 

Notes for Great e1ua Heron ldatH herodias \;
(al Body weight of male and lemala great blue heron In ea&lem Nonh America. Lowest weight ,eponed In U.S. EPA 1993. 
!bl Estimation of relative Ingestion rate 
(cl Wet walghl lood Ingestion rate conver1ed to dry weight using Iha lollowlng equation: 

FIR.,.• Sum((Proportlon ot loodi In diet) x (FIR.,.i x (1•rnolsture conte~)l 
ldl Averege food Ingestion rate cl adult male and lamale heron, HlghMI value repor1ed In U,S, EPA 1993. 
(el Assumption based on b&SI proiessionai judgement 
(fl Estimated water Ingestion rate (k{jlkgbw•day) using the allometrio equa!lon developed by Calder and Braun (1983) ..mere WI .. (0.059'Wt"0.67)/WI 
IOI Great blue heron assumed assumed to ba present and foraging year•round. 
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TABLE 8-13 

TOXICITY REFERENCE VALUES FOR VERTEBRATE WILDLIFE 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 
COHOES,NY 

Body 
Tnl Wll;hl Tott 

CPEC 1Jpocl14 (kg) NOAEL 
{fflw!<llw"l"Yl 

NOROANIC8 
=tlMONY - 0.03 0.125 

NA - NA 

rn~•"''-' - 0,03 0.128 
Mallard 1 5.14 

,,~,VM Rat 0... 6.00 
Chlci< 0.12 2U 

RI! o.:15 0.88 
NII - NII 

!vNJMIVM HII o.303 1 
MaManl 1.153 us 

P..,Mt10MI\JM Rat 0.35 2137 
l!lockducl< U& 1 

•~v, ROI 0.35 328 
81ac1!4ucl< - '~..,.., Hal 0.35 8 

Jaoaneo,OuoQ 0.16 1.13 
I CUMT MoUH 0.03 13.2 

Ju.,...eOuaH 0.16 0,45 

~•;,HYL MenCUHY Roi 0.35 0.002 
MaUanl ' 0.0064 

r,•vACC Ral 0.35 40 
MoHard ducldlno 0,782 77A 

31:.U:ttlUM Ral 0.35 0.2 
Mdanl I 0.5 

SllVER HII 0.35 18.1 
Chlo!< 0.07 2.29 

IM111.LlUM Ral 0.35 0.0131 
Slaiflna .. 0,35 

i,INV flal o.35 160 
Heno l.1135 1'-5 

<tMl•VO .ATiu, ~ 
1tA.l\\fnLOR\J\il .,.,.,, ,.,,...,..,.n.._ HII 0,35 3.8 

NII .. NA 
MIi 0.35 0.2 

JaoanNtOuaU .. 3.185 
2,4·VINI It10T01.VtN!; '::}' 12.7 0.7 

"'' 
.. NA 

2,6·0INIJHOTOI.VtNt uuv 12.7 o., 
NA .. NA 

MC,V\\"1L-, till 0.35 u 
Ouall .. 0.225 

~-NltHO/\NlllNt NA .. NA 
NII .. NA 

,r""'""nLOrwrnc,.vc Roi 0.35 0.3 
Quall .. 4.03 

it'l?:i\2•t Ir,,-••-• , -,- '""'-""' Moun 0.03 18.3 
Oovo 0.18 1.11 

~c,..ZO\"Jr ,ncf'c Mouoo 0.03 0.1 
Chlol<enombvo 0.058 0.001 

UCl'ILV\") -· 0.03 0.187 
Chlektnt.._, 0.058 0.00079 

tm«O,-,. MOUI0\111!") 0.03 0.1 
Chlckan ombvo 0.058 0.00014 

ucn,O(K)FI.VORAN lncNt MOUIO(t>I~) 0.00 0,1 
Chlck•n•mb"" 0.058 0.00014 

llolllnaFaotor,,_, llhort-
Mu,ml fl-n MoUM T■ li.cl Mink 

body body body Slu•w body 
wt{kol Wl{kg) Wl(kt) bodywt(kt) wt(kt) Mu,mt 

0.87 Ut 0.02 0.02 ue 

0.43 0.28 1.18 1.19 o.... •="'"" 
0.43 0.29 1.19 1.19 0.39 U2t-<U 

o... 0.58 2.02 2.33 0,78 U5E+OO 

0.80 0.54 2.19 2.2 0.71 &.HE-01 

o.n 0.52 IUI 2.12 0.61> 7.70E-01 

0.80 0,54 2.19 2.2 0.71 il.l9Et03 

0.8 0.54 2,19 2.2 0.,1 2.82u00 

0.80 0.54 2.19 2.2 0.71 UOE+OO 

0.43 0.29 1.18 1.19 0.3' 5,88t,♦OO 

0.8 o.e..t 2,19 2.2 0.71 U8t·02 

0.80 0.54 2.IQ 2.2 0.7! 3.20t+OI 

0.80 0.64 2,19 2.2 0.71 1.wc-01 

0,8 O.&.t 2.19 2.2 0.71 U5Et01 

0.8 0.54 2.19 u 0.7f I.OSE•02 

0.8 0.64 2.19 2.2 0,71 1,2Bt ♦02 

0.8 0.54 2.19 2.2 0.71 3.04Et00 

0.8 Q.64 2.19 22 0.71 1.60E·OI 

1.95 f.3-4 5.37 5.39 1,76 l,37t+OO 

l.95 1,3.4 5.37 5.39 1.75 7.80E·OI 

0.8 0.6'1 2.19 2.2 0.71 U&e+OO 

.. .. .. .. .. .. 
0.8 O.&.t 2.19 2.2 0.71 UOE•OI 

0.43 0.29 1.18 1.18 0.39 7.87t+OO 

0.43 0.29 1.18 1.19 0.39 4.30E·02 

0.43 0.29 1.18 1.19 0.3' 7.18t.•02 

0.43 0.29 1.18 1.19 0 . .,,, 4.30t·02 

0.43 0.29 1.18 1.19 0.39 A.30E•02 

TRVlm• UL .dlV) 

8hort-
All blrdo Doer Tali.cl 

MouN 8h,.w Mink fl-n 

- 1.48t:.-OI U9t:.•01 4.88t:.-02 3.831:-02 

5.14E•OO ,.-•01 l,O<Jt:.-01 4.0lE-02 3.8SE-02 

2.08E ♦ OI 1,17,: ♦ 01 U8E+OI 3,8SE+OO 2.113E+OO 

- USE♦ OO l . ..,c+OO 4.611E-01 3.58c-OI 

USf♦OO 2,11E•OO 2,12E ♦OO 8.=-01 UOE"11 

l,OOEtOO &.&tt:. ♦03 U,-.1, ♦ W 1.IME+03 1,..," ♦ 0G 

1.00t ♦OO 7.18t:.♦OO 7.22t•OO 2.33t:.+OO 1.TTE+OO 

l.13E+OO 1.75Et01 1.76E+01 o.88t:.t00 4.321: ♦00 

UOt:.·01 l.56t:.+OI l.•7t+01 >.16t•OO 3.83t•OO 

8,<1YC•03 7.011:-1)2 7.04E•02 2.<te•02 l.73E-02 

7.74t•01 8.78E+OI 8.80E+OI ,.IME+Ol 2.181: ♦ 01 

5.00E-01 4.38E•OI HOE•Ol U2e•01 1.oot:•01 

2.29E+OO 3.86t+OI 3.1181:+01 l.2Gt♦ OI 9,711:♦00 

3,0<lt•OI 2.87t•Q2 2.Mt.•02 9.30t·OO 7.07E-03 

1,4'>Ct01 3.80E♦ 02 3.52E+02 1.1 ◄ E ♦02 8.0olt+OI 

- 8,32t+W 8.38t:.t00 2.70t+OO 2.0.SE+OO 

3.19Et00 4.38t:.·01 4.40t,•OI U2t•OI l.08E-OI 

.. 3,78t♦W 3,,rc+OO 1.23E+OO U8t:.•OI 

.. 2.15t+W 2.18t♦ OO 7.00t•Ot 5.38t·01 

2.25t·Ol 3.GOE ♦ OO 3.!52E+OO 1.l ◄ E+OO 8.!Mt,01 

.. .. .. .. .. 
4.00E+OO 8.57E•OI 8.80E·OI 2.13E·01 l.82t·OI 

1.llt+OO 2.18E+OI 2.18E+OI r.14E+OO $.31E+OO 

I.OOE·03 1,18t•OI 1.!0E·OI 3.901:·02 2.wt:·02 

7.-•8' l.97E•01 1.99E•OI 8.51"·02 4.1Mt•02 

l,AOE·04 1.18E•OI 1.19E-OI 3.90t•02 2,90E•02 

1. ◄ 0E·04 1.18E•OI UOt:.·01 3.90t·02 2.vvc,02 

,11HV02, 12:37 PM 
CH 8 TASlES-032902, 8·13 
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TABLE 11-13 

TOXICITY REFERENCE VALUES FOR VERTEBRATE WILDLIFE 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORLITE FACILITY 
COHOES,N\' 

Body 
THI Wtloht THI 

CPEC 81M'OIM (kg) NOAEL 
{m.-,,a,.-411)') 

~FIVSENE Mo1110 (BeP) 0.00 0.1 
Chlel<on ombvo 0.05!l 0.001 

Dlt,tN,,V\,M/N< IMHACtNt Rat 0,35 0.002 
Chloluln•....., 0,05!l 0,00039 

!Nl>tNU(l,2, Moull(B1PJ 0.03 0.1 
Chlc:bn •....,;,. 0.058 0.001 

IIQT/11.PNi - 0.00 , 
Malool 1 "° .,,-u ••u·s·nwnaN,r-u 

OtNLtm, Mouoe 0.00 28,38 
NA - NA 
NA - NI\ 
NA .. NA 

1,3-HU,nun:.n~ NA .. NA 
NA - NA 

lvl\HUU'( ltlR!\Cli~OlllOE Rat 0.35 18 
NA .. NA 

·-·- Ila! 0.35 15 
NA .. NA 

""""'" NA .. NI\ 
NA - NA 

l.1· nv~ HYLENE Rat 0.35 30 
Chlol(on 1.9 17.2 

,,. ,..-,~ NA .. NA 
NA .. NA 

ffRANS;f,3-v,- ,v.., R<Jl'tNt NA .. NI\ 
NA - NA 

1,1,2,2•••· ,..~,~ I MoUH \I 1221'vt:) 0,03 u 
Chlol<•n•"""'o 0.058 3.908 

ITRICHLOROFlU011VMt I HANC NII .. NA 
NA .. NA 

VINYL CHLORIDE Rot 0.3S 0,17 
NA .. NA 

2.3,7.8•1WUTE Rat 0.35 V,W\MII 

Pheaaant i 0.0000" 
Notea: 

S....llna F1e!or-- .,..,,t. 
Muillcnll R-n MouM Ttllod Mink 

body body body 8h,.w body 
wt(q) wt(kl) wt(kg) "°i,:!(kg wt(l<g) Mulknol 

o.er U9 o.oa 1M 
0.43 0.29 1.18 1.18 0.311 4.IIOE--02 

o., 0.1>1 2,19 2,2 0.71 1.out•CXJ 

0.43 0.29 I.II 1.18 0.39 •....,.,-02 

0.43 0.29 I.IB 1.18 0.39 4..M::-01 

0.43 0..29 1.18 I.ID 0.39 1.13t+01 

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

0.80 0.1>1 i-19 u 0.71 1..28E+OI 

0.8 0.1>1 2.19 u 0.71 UOE+OI 

.. .. .. .. .. .. 
0.80 0.64 2,19 22 0.7t 2.401:+01 

.. .. .. - .. .. 

.. .. - .. .. .. 
0.43 0.2& 1.18 1.18 0.39 8.02E•OI 

.. .. .. .. .. -
0.8 0.64 2.19 2.2 0.71 1.381:•0I 

0.8 0.M 2.11 2.2 0.71 8.00t-07 

TRV•-• •- __.&VI 

lhort• 
ARbhd1 "'"" T1llod 

MoUN Sh,.w Mink R-n 

1.00E-03 l.18E-01 .1.IIIE.01 3.90E--02 UOE--02 

a.llOE-04 4.3'lE·03 4.401:'-03 U2E•OO '·"""'°" 
1.00E-oa 1.l&E.Ot UIE-01 3.00l:•02 2.90E·Ol! 

4.00E+OI 1,IIE♦ OO l,IGE+OO 3.GOE-01 2.90E-01 

- 3.11E+OI 3.t4E+OI 1.00E+OI 7.&At+OO 

.. - - - -
- - - - -
- :l.50E+OI 3.52E+Ot l.14E+OI B.&IE+OO 

.. 3.29E+OI 3.30E+OI 1.07E+OI 8,10E+OO 

- . . .. .. -
i.7:IE+OI 8.571:+0I 8.601:+0I 2.13E•Ot U2E+01 

.. .. - .. .. 

.. .. - .. .. 

3.97E+OO U5E+OO l.67E+OO uee-01 ,.ooe.01 

.. - .. .. .. 
- a.12e-01 3.7◄E-01 UIE-01 9.l8E•02 

1.40£·0$ 11,l!IE•OB 2.20E-o6 7.10E•07 6.-•0l 

NII - Not •v•Uabl• 
NOAEL • No Obnitvod AdVifi6 [:tfe,ctt lG"TGl 
Sum>gale oolrj)Ound lloled wKh 1.., orgon~m ~-• .. Mouto (1122PCE)). 

<1110'02, 12:37 PM 
CH 8 TABLES-032002, 8•13 



TABLES-14 
TOXICITY EQUIVALENCY FACTORS FOR WILDLIFE 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE FACILITY 

COHOES, NY 

Dioxin Congener Fish TEFs BirdTEFs MammalTEFs 

!2,3, 7,8-Cl4-Dibenzofuran (DBS) 0.05 1 0.1 
!2,3, 7,8-C14-Dibenzo-p-dioxin 1 1 1 
1,2,3,7 ,8-ClS.Dibenzofuran 0.05 0.1 0.05 
12,3,4,7 ,8-CIS.Dibenzofuran 0.5 1 0.5 
1,2,3, 7 ,8-Cl5-Dibenzo-p-dioxin 1 0.1 1 
1,2,3,4,7,8-Cl6-Dibenzofuran 0.1 0.1 0.1 
1,2,3,6,7,8-Cl6-Dibenzofuran 0.1 0.1 0.1 
2,3,4,6, 7,8-CIS-Dibenzofuran 0.1 0.1 0.1 
1,2,3,7,8,9-Cl6-Dibenzofuran 0.1 0.1 0.1 
1,2,3,4, 7,8-Cl6-Dibenzo-p-dioxin 0.5 0.05 0.1 
1,2,3,6, 7,8-Cl6-Dibenzo-p-dioxin 0.01 0.01 0.1 
1,2,3,7 ,8,9-Cl6-Dibenzo-p-dioxin 0.01 0.1 0.1 
1,2,3,4,6, 7 ,8-Cl7 -Dibenzofuran 0.01 0.01 0.01 
1,2,3,4, 7,8,9-Cl7-Dibenzofuran 0.01 0.01 0.01 
1,2,3,4,6, 7,8-Cl7-Dibenzo-p-dioxin 0.001 0.001 0.01 
1,2,3,4,6, 7 ,8,9-CIS-Dibenzofuran 0.0001 0.0001 0.0001 
1,2,3,4,6,7,8,9-CIB-Dibenzo-p-dioxin 0.0001 0.0001 0.0001 

As presented in U.S. EPA 1999c 



TABLES-15 
EVALUATION OF AQUATIC COMMUNrTY RECEPTOR EXPCtSURE TO 
MODELED CONCENTRATIONS OF CPECs IN THE HUDSON RIVER: 

SURFACE WATER SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLrrE FACILrTY 

COHOES,NY 

CPEC Surface Surface Wab~ Hazard 
(MG/L) Water Screening Value Quotient 

EPC 
GANICS 

LVED 
ONY 
IC 

UM 
WUM 
IUM 

IUM 
IUMVI 

IC MERCURY 
MERCURY 

UM 

UM 

ivolatiles 
HEXACHLOROCYCLOPENTADIENE 

EXACHLOROBUTADIENE 
4-DINITROTOLUENE 
,6-0INITROTOLUENE 

HEXACHLOROBENZENE 
-NITROANIUNE 

PENTACHLOROPHENOL 
1${2-ETHYLHEXYL)PHTHALATE 

BENZO{A}PYRENE 
BENZO(A)ANTHRACENE 
BENZO{B}FLUORANTHENE 

ENZO{K}FLUORANTHENE 
HRYSENE 

DIBENZ(A,H)ANTHRACENE 
INDENO(1,2,3-CD)PYRENE 

OTALPAH 
olatlles 
ENZENE 
ROMOMETHANE 

1,3-BUTADIENE 
ARBON TETRACHLORIDE 
HLOROFORM 
HLOROMETHANE 

1, 1-DICHLOROETHYLENE 
DICHLOROFLUOROMETHANE 

S-1,3-DICHLOROPROPENE 
1, 1,2,2-TETRACHLOROETHANE 

ICHLOROFLUOROMETHANE 
INYL CHLORIDE 

Dioxins 
,3,7,8-TCDD TE 
,3,7,8-TCDD (FISH) 

7.57E-1O 
1.50E-10 
2.66E-10 
3.26E-11 
1.70E-10 
7.04E-12 
6.18E-11 
1.50E-10 
5.32E-10 
1.10E-10 
3.14E--09 
4.18E-11 
5.50E-10 
2.54E-10 
7.56E-09 

4.50E-10 
2.25E-11 
8.60E--09 
1.79E-08 
1.69E-10 
3.01E-09 
1.76E-09 
4.17E-09 
2.17E-12 
1.SSE-12 
2.29E-11 
1.33E-12 
2.10E-11 
3.78E-13 
4.96E-13 
1.68E-12 

7.39E-10 
5.07E-10 
5.0SE-10 
1.54E-10 
5.11E-10 
5.0SE-10 
1.70E-10 
5.0SE-10 
1.71E-10 
1.86E-10 
5.07E-10 
5.06E-10 

1.14E-13 

3.00E--02 
1.SOE-01 
4.00E--03 
6.60E--04 
1.30E-03 
4.20E-02 
1.10E-02 
1.20E-03 
7.70E-04 
1.20E--05 
2.90E-02 
4.60E-03 
1.20E--04 
4.00E--02 
6.60E-02 

5.20E--04 
9.30E--04 
2.30E-02 
6.00E--02 
3.68E-03 

4.00E--04 
3.00E--03 
1.40E--05 
2.70E--05 
2.70E--05 
2.70E--05 
2.70E--05 
2.70E--05 
2.70E--05 
1.40E--05 

2.10E-01 

9.SOE--03 
2.SOE--02 

5.90E-01 

6.10E-01 

3.88E+OO 

3.SOE-09 

2.52E-08 
1.00E-09 
6.64E-08 
4.94E-08 
1.31E-07 
1.68E-10 
5.62E-09 
1.25E-07 
6.91E-07 
9.18E-06 
1.0SE-07 
9.09E-09 
4.SSE-06 
6.36E-09 
1.15E-07 

8.66E-07 
2.41E-08 
3.74E-07 
2.99E-07 
4.59E-08 

NC 
4.41E-06 
1.39E-06 
1.55E-07 
5.83E-08 
8.48E-07 
4.92E-08 
7.79E-07 
1.40E-08 
1.84E-08 
1.20E-07 

3.52E-09 
NC 
NC 

1.57E-08 
1.82E-08 

NC 
2.88E-10 

NC 
NC 

3.0SE-10 
NC 

1.30E-10 

2.99E--05 

Notes: 
Surface water screening values are presented in Table 8-9 

CH 8 T ABLES-032902, 8-15 



TABLE8-16 
EVALUATION OF BENTHIC COMMUNrTY RECEPTOR EXPOt:,URE TO 
MODELED CONCENTRATIONS OF CPECs IN THE HUDSON RIVER: 
SEDIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACILrTY 
COHOES,NY 

CONSTITUENT 

(MG/KG) 

IC 
M 

IUM 

KEL 

RGANICS 

olatiles 
BENZENE 

INYL CHLORIDE 
Dioxins 

INORGANICS 

UM 

MIUM 
IUMVI 

RGANIC MERCURY 
YLMERCURY 

IUM 

UM 

!volatiles 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROBUTADIENE 

,4-DINrTROTOLUENE 
,6-DINrTROTOLUENE 

HEXACHLOROBENZENE) 
-NrTROANIUNE 

PENTACHLOROPHENOL"-"' BIS(2-ETHYLHEXYL)PHTHALATE 
ENZO(A)PYRENE 

BENZO(A)ANTHRACENE 
BENZO(B)FLUORANTHENE 

ENZO(K)FLUORANTHENE 
HRYSENE 

DIBENZ(A,H)ANTHRACENE 
INDEN0(1,2,3-CD)PYRENE 

OTALPAH 

BROMOMETHANE 
1,3-BUTADIENE 

ARBON TETRACHLORIDE 
CHLOROFORM 

HLOROMETHANE 
1, 1-OICHLOROETHYLENE 
OICHLOROFLUOROMETHANE 

S-1,3-DICHLOROPROPENE 
1,1,2,2-TETRACHLOROETHANE 

ICHLOROFLUOROMETHANE 

,3,7,8-TCOD TE 
,3,7,8-TCDD (FISH) 

Bed 
Sediment 

EPC 

6.77E-09 
1.09E-08 
2.SSE-08 
1.27E-08 
1.27E-05 
1.18E-09 
1.35E-07 
2.66E-05 
3.31E-07 
2.04E-07 
2.09E-10 
4.57E-09 
1.81E-08 
4.69E-07 

1.70E-07 
6.19E-09 
1.75E-08 
3.01E-08 
5.10E-07 
4.72E-09 
3.56E-08 
1.71E-05 
4.87E-08 
1.37E-08 
4.70E-07 
2.72E-08 
2.0SE-07 
1.16E-08 
1.99E-08 
3.77E-08 

1.83E-09 
1.83E-10 
1.02E-09 
9.35E·10 
1.0SE-09 
1.21E-10 
4.42E·10 
1.39E-09 
1.85E·10 
5.87E-10 
2.71E-09 
2.25E-10 

4.00E-09 

Sediment 
Screening 

Value121 

6.00E+-00 
2.00E+01 

6.00E-01 
2.60E+01 

3.10E+01 
1.SOE-01 
1.50E-01 
1.60E+01 
1.00E-01 
1.00E+OO 

1.10E+02 

1.98E-01 
2.00E-02 
4.69E-02 
1.01E-01 
2.23E+02 

1.60E+OO 
1.33E+01 
8.40E-02 
1.90E-02 
3.70E-02 
3.70E-02 
3.00E-02 
1.00E-02 
3.00E-02 
4.00E+OO 

1.12E+OO 

1.88E-01 
5.94E-02 

1.24E-01 

5.60E+OO 

1.72E+OO 

4.10E-04 

Hazard 
Quotient 

1.13E-09 
5.45E-10 

NC 
2.12E-08 
4.87E-07 

NC 
4.35E-09 
1.77E-04 
2.20E-06 
1.27E-08 
2.09E-09 
4.57E-09 

NC 
4.26E-09 

8.59E-07 
3.09E-07 
3.74E-07 
2.99E-07 
2.29E-09 

NC 
2.22E-08 
1.29E-06 
5.SOE-07 
7.22E-07 
1.27E-05 
7.36E-07 
6.82E-06 
1.16E-06 
6.64E-07 
9.44E-09 

1.64E-09 
NC 
NC 

4.98E-09 
1.82E-08 

NC 
3.56E-09 

NC 
NC 

1.0SE-10 
NC 

1.30E-10 

9.91E-06 

Notes: 
Sediment screening values presented in Table 8-10 

CH STABLES-032902, 8-16 
4/10/02, 12:37 PM 
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l 

'-'° 

NORUTE FACILITY 
COHOES,NY 

CPEC 

IENE 
NE 

:t'OLUENE 
08ENZENE 

LINE 
OPHENOL 

)PHTHALATE 

.2,3-CD)PYRENE 
PAH 

E 

M 
E 

OETHYLENE 

IDE 

Surfaee 
(MG/1.) Water 

EPC 

1.0SE.(18 
2.12E--09 
3.73E-09 
6.11E·10 
2.46&09 
li.11E-11 
8.491:-10 
2.!ISE-09 

8.79E-09 
2.76E-09 
4.SOE.(18 
5.65E-10 
7.46E-09 
3.66E-09 
1.08E-07 

2.04E-09 
1.01E·10 
1.95E-07 
4.08E-07 

AD!ENE 

1.SOE-09 
7.oee-08 
3.SOE-08 
1.35E-07 
5.79E·11 

E 5.24E-11 
ENE 6.61E-10 
ENE 3.43E-11 

E li.89E--10 
A,H)ANTHRACENE li.32E-12 

7.28E•12 
4.49E•11 

3.26£-09 
2.15E-09 
2.05E-09 

HLORIOE 6.671::-10 
2.28E-09 
2.08E-09 
7.27&10 

ETHANE 2.21E-09 
7.SOE-10 

LOROETHANE 
PROPENE 

1.21E-09 
UOROMETHANE 2.18E-09 

2.12E-09 

2.54E·12 

Noles: 
Sudace water~values are presen19c1 in Table 8-9 

TABLEB-17 
EVALUATION OF AQUATIC C0MIIUNlTY RECEPTOR EXPOSURE 10 

MODELED CONCENTRATIONS OF CPECs IN THE ERIE CANAL: 
SURFACE WATER SCREENING LEVEl. ECOLOGICAL RISK ASSESSMENT 

Surface Watel' IHazard 
Screening Value Cluotlent 

3.00E-()2 3.SOE-07 
1.soE-01 1.41E-08 
4.00E-<13 9.32E-07 
6.EiOE-04 ~l.25E-07 
1.30E-03 1.89E-06 
4.20E-02 1.46E-09 
1.10E-02 7.72E-Oll 
1.20E-03 2.37E--06 

7.70E-04 U4e-OS 
1.20E-05 2.30E-04 
2.90&02 1.SSE-06 
4.EiOE-03 ·1.23E-07 
1.20E-04 6.22e-OS 
4.00E-02 9.16£.(18 
6.60E-02 1.64E--06 

5.20E-04 3.92E--06 
9.30E-04 1.09E-07 
2.30E-02 :a.46E-06 
6.00E-02 UOE-06 
3.68E-03 4.0SE-07 

NC 
4.00E-04 8.75E-OS 
3.00E-<13 4.SOE-OS 
1.40E-05 4.13E-06 
2.70e-OS 1.94E-06 
2.70E-OS 2.45e-OS 
2.70E-o5 1.27E-06 

2.70E-05 2.55E-OS 
2.70E-05 2.34E-07 
2.70E.()5 2.70E-07 
1.40E-05 3.20E-06 

2.10E-01 1.SSE-08 
NC 
NC 

9.BOE-03 6.81E-08 
2.eoE-02 8.13E-08 

NC 
5.90E-01 1.23E-09 

NC 
NC 

li.10E-01 1.98E-09 
NC 

3.88E+OO 5.48E-10 

3.80E-09 6.70E-04 

CH 8 T ABLES-032902. 8-17 
4/1run? 1~~PU 



TABLE8-18 
EVALUATION OF BENTHIC COMMUNITY ReCEPTOR EXPOSURE 1'0 

MODB ED CONCENTRATIONS OF CPECs IN THE ERIE CANAL: 
SEDIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT"-" N0RUTE FAaurY 

COHOES,NY 

CPEC 
(MG/KG) 

Ct..OPENTAOIENE 
OROBUTAOIENE 

OBENZENE 

PHENOL 
EXYL)PHTHALATE 

RENE) 
ENE 

UORANTHENE"-" 

CMERCURY 
ERCURY 

TOLUENE 
TOLUENE 

ANILINE 

FLUORANTHENE 
E 

A,H)ANTHRACENE 
1.2,3-CO)PYRENE 

PAH 

E 
IENE 

HLORIOE 

ETHANE 
E 

ICHI..OROPROPENE 
OROETHANE 

ETHANE 
ORIOE 

Bed 
SedlnlMt 

EPC 

aosE-07 
9.54E-OS 
1.531:-07 
4.82E-07 
1.84E-07 
1.10E-04 
1.61E-OS 
2.56E-o6 
4.39E-04 
827E-o6 
2.92E-06 
2.82E-09 
6.19E-o8 
2.60&07 
6.71&o6 

7.69E-07 
2.78E-08 
3.97E-07 
6.85E-07 
4.53E-06 
1.11E-07 
7JJ7E-07 
5.53E-04 
1.30E--06 
4.56E-07 
1.36E--05 
7.04E-07 
6.715-06 
1.93E-07 
2.93E-07 
1.0tE-06 

8.09E-09 
7.74E-10 
4.13E-09 
4.06E-09 
4.83E-09 
5.00E-10 
1.89E-09 
6.0SE-09 
8.42E•10 
3.82E-09 
1.16E-oe 
9.43E-10 

9.tOE-08 

~ 
Screening Value 

2.00E+OO 
6.00E+OO 
2.00E+01 

6.00E-01 
2.60E+01 

3.10E+01 
1.soe-01 
1.soe-01 
1.60E+01 
1.00E-01 
1.00E+OO 

1.10E+02 

1.98E-01 
2.00E-02 
4.69E-02 
t.01E-01 

2.23E+02 

1.SOE+OO 
1.33E+01 
8.40E-02 
t.90E-02 
3.70E-02 
3.70E-02 
3.00E-02 
1.00E-02 
3.00E-02 
4.00E+OO 

1.12E+OO 

1.BSE-01 
5.94&-02 

1.24E-01 

5.60E+OO 

1.72E+OO 

4.tOE-04 

Hazard 
Quotient 

1.52E-07 
1.59E-o8 
7.64E-09 

NC 
3.07E-07 
4.23E-06 

NC 
827E-o8 
2.93E-03 
5.51E--05 
1.83E-07 
2.82E--06 
6.19E-08 

NC 
6.10E-()8 

3.89E--06 
1.39E--06 
8.47E--06 
6.81E-OS 
2.03E.o8 

NC 
4.42E-07 
4.16E-05 
1.54E-05 
2.40E-05 
3.67E-04 
1.90E-05 
2.24E-04 
1.93E-05 
9.75E-06 
2.51E-07 

7.22E-09 
NC 
NC 

2.16E-oe 
8.13E-oe 

NC 
1.52E-08 

NC 
NC 

6.81E-10 
NC 

5.48E-10 

2.22E-04 

Notes: 
Sediment screening vab3s presented in Table 8-10 
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TABLEl-19 
EVALUATION OF AQUATIC COMMUNITY RECEPTOR EXPOSURE TO 

MODELEO CONCENTRATlONS OF CPECII IN WRIGHT-BRADLEY LAKE: 
SURFACE WATER SCREENING LEVEL ECOI.OGICAL RISK ASSESSMENT 

NORLn1! FACIUT'Y 
COHOES,NY 

CPEC 

MERCURY 
RY 

ENE 

UNE 

)PHTHA.LATE 
E 

E 

ENE 
ORIDE 

UOROt,/ETHANE 

OROETI-IANE 

DE 

Surfac:e 
{IIGIL) Water 

EPC 

5.91E-08 
1.l!OE:-08 
2. lOE-08 
3.53E-09 
1.40E-08 
6.21E-11 
4.76E-09 
1.63E-08 
1.59E-08 
1.:lSE-08 
2.55E-07 
3.15E-09 
4.17E-08 
2.08e-08 
6.14E-07 

ENTADIENE 5.01E-09 
2.48E-10 
8.71E-07 
1.82E-06 
3.SSE-09 
3.16e-07 
1.20E-07 
4.03E-07 
9.44E-11 
1.26E-10 
1.lOE-09 
5.891:-11' 1.62E-09l 9.SSE-12 

.2,3-CO)PYRENE 
BE 

9.53E-12"-" 7.32E-11 

7.42E-09 
4.63E-09 
4.07E-09 
1.SSE-09 
5.0SE-09 
4.29E-09 
1.61E-09 
5.19E-09 
1.79E-09 
2.96E-09 

E 

ROPENE 

4.97E-09 
4.59E-09 

3.47E-12 

Nole$: 
Surface water~values a,e p,esented in Table 8-9 

SutlaceW-
ScrewllngValue 

3.00E-02 
1.SOE-01 
4.CJOE.03 
6.llOE-04 
1.301:-03 
4.20E-02 
1.10E-02 
1.20E-03 
7.70E-04 
1.20E--05 
2.90E-02 
4.GOE-03 
1.20E-04 
4.00E-02 
6.60E-02 

5.20E-04 
9.30E-04 
2.301:-02 
6.oce-02 
3.68E-03 

4.00E-04 
3.00E-03 
1.40E-05 
2.70E-05 
2.70E-05 
2.70E-05 
2.70E-05 
2.70E-05 
2.70E-05 
1.40E--05 

2.10E-01 

9.SOE-03 
2.SOE-02 

S.90E-0I 

6.10E-01 

3.88E..OO 

3.SOE-09 

Hazmd 
~ 

1.97E--06 
7.9/lE-08 
5.261:--06 
5.35E-06 
1.08E--05 
1.48E-o9 
4.33E-07 
1.36E--05 
2.06E--05 
1.15E-03 
8.81E-06 
6.SSE-07 
3.47E-04 
5.21E-07 
9.30E-06 

9.64E-06 
2.67E-07 
3.79E-05 
3.04E--05 
9.10E-07 

NC 
3.00E-o4 
1.34E-04 
6.74e-06 
4.66E-06 
4.06E-05 
2.ISE-06 
6.00E--05 
3.46E-07 
3.SSE-07 
5.23E-06 

3.53E-08 
NC 
NC 

1.561:-07 
1.82E-07 

NC 
2.74E-09 

NC 
NC 

4.l!SE-09 
NC 

1.18E-09 

9.14E-04 
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TABLE840 
EVALUATION OF BENTHIC COUMUNITY RECEPTOR EXPOSURE TO 

MODELED CONCENTRATIONS OF CPECa IN WRIGHT-BRADLEY LAKE: 
S&DIMENT SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACILITY 
COHOeS,NY 

IC MERCURY 
MERCURY 

HLOROCYCLOPENTAOIENE 
HLOROBUTADIENE 

INITROTOUJENE 
INITROTOLUENE 

HLOROBENZENE 
ANILINE 

ACHLOROPHENOL 
2-ETHYI.HEXYl.)PHTHALATE 

)PYRENE 
A)ANTHRACeNE 

)FLUORANTHENE 
FUJORAN7HENE 

SSNE 
RACENE 

(1,2.3-CD)PYRENE 
PAH 

E 
ETHANE 

ADIENE 
TETRACHLORIDE 
FORM 

ETHANE 
ETHYLENE 

1,3-0ICHLOROPROPENE 
, 1,2,2-TETRACHLOROETHANE 

LOROFLUOROMETHANE 
NY!. CHLORIDE 

CPEC Bed 
(MGIKG) Sediment 

EPC 

1.71E-06 
5.39E-07 
8.63E-07 
2.79E-06 
1.0SE-06 
1.12E-04 
9.04E-08 
1.47E-05 
7.93E-04 
4.15E-05 
1.66E-05 
1.SSE-08 
3.46E-07 
1.48E-06 
3.SOE-05 

1.89E-06 
6.BSE-08 
1.78E-06 
3.07E-06 
1.01E-05 
4.961:-07 
2.43E-06 
1.SSE-03 
2.12E-06 
1.00&06 
2.25E-05 
1.21E-06 
1.SSE-05 
2.86E-07 
3.83E-07 
1.64E-06 

1.84E-08 
1.67E-09 
8.23E-09 
9.31E-09 
1.oaE-08 
1.03E-09 
420E-09 

1.42E-08 
1.94E-09 
9.36E-09 
2.SSE-08 
2.04E-09 

1.24E-07 

Noles: 
Sedinent screeNlll values presented in Table 8-10 

Sediment Hazard 
Scnleftlng Value Quotient 

2.00E+OO 8.57£-07 
6.00E+OO 8.98E-08 
2.00E+-01 4.31E-08 

NC 
6.00E-01 1.7SE-06 
2.60E+-01 4.30E-06 

NC 
3.10E+-01 4.7SE-07 
1.50E-01 5..28E-03 
1.50E-01 2..76E-04 
1.60E+-01 1.04E.()6 
1.00E-01 1.SSE-07 
1.00E+OO 3.46E-07 

NC 
1.105+02 3.46E-07 

1.98E-01 9.SSE-06 
2..00E-02 3.42&06 
4.69£-02 3.79E-05 
1.01E-01 3.0SE-05 
2.23E+02 4.54E-08 

NC 
1.60E+OO 1.52E-06 
1.33E+-01 124E-04 
8.40E-02 2.52E-05 
1.90E-02 5.76E-05 
3.70E-02 6.09E-04 
3.70E-02 3.261:-05 
3.00E-o2 52SE-04 
1.00E-02 2.86E-05 
3.00E-02 1.28E-05 
4.00E+OO 4.10E-07 

1.12E+OO 1.64E-08 
NC 
NC 

1.88E-01 4.95E,-08 
5.94£-02 1.81E-07 

NC 
1.24E-01 3.38E-08 

NC 
NC 

5.60E+OO 1.67E-09 
NC 

1.72E+OO 1.1BE-09 

4.10E-04 3.03E-04 
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TABLEl41 
EVAWA110N OF WEn.ANaAQUATIC C0IIMUNllY RECEPTOR EXPOSURE 

TO UODa.ED CONCENTRA110NS OF CPECs IN 1HE GREEN ISLAND WETl.ANI): 
SURFACE WATER 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORUTE FACILITY 

COHOES.NY 

) 

~ 

CPEC 
(IIGll) 

•TOTAL 
CLOPEHTAOIENE 

AOIENE 

!JENE 
NE 

PtmW.ATE 

RACEN£ 
E 

E 

ENE 

s...... w-
EPC 

8.57E-o7 
1.71E--07 
3.02E-o7 
3.75e-ca 
1.951;--07 
2.35E-10 
6.97E--08 
1.68E-o7 
8,49E--08 
2.27E--07 
3.591:--06 
4.67E--08 
6.16E-o7 
2.91E--07 
B.64E--06 

8.36E-OS 
4.14E-0:1 
3.03E--06 
6.29E--06 
2.63E--08 
8.71E--07 
2.95E--07 
S.31E--07 
1.381:-10 
1.50E•10 
12tE--09 
1.0SE-10 
2.lOE-09 
3.34E•11 
3.51E-11 
1.07E•10 

1.11E-o7 
6.831:--08 
5.82E--08 
2.37E-oe 
7,34E-OS 
6.23E--08 
2.45E-OS 
8..261:--08 
2.SOE--08 
2.93E-o8 
7.71E--08 
6.89E--08 

5.141:-12 

SurfacaW- -.t 
Sa'MnlngV- Ou-

3.00E-02 2.86E-OS 
1.soe--01 1.14E-o6 
4.00E--03 7.54E-OS 
6.60E--04 S.68E-OS 
1,30E--03 1.Soe--04 
4.20E-a2 S.SSE-o9 
UOE-a2 6.33E--06 
1.20E--03 1.40!:-04 
7.~ 1.10E-04 
1.20E-os 1.fl9E.02 
2.90E-O:Z 1..t4E--04 
4.60E--03 1.02E-OS 
1.20E--04 5.13E--03 
4.00E-Q2 728E--06 
6.60E-a2 1.31E--04 

5.20E-04 1.61E--04 
9.30E--04 4.45E--06 
2.SOE--02 Ul2E--04 
6.00E-112 1.0SE--04 
3.68E--03 7.15E--06 

NC 
4.00E--04 7.37E--04 
3.00E--03 1.77E-04 
1.40E--05 9.89E--06 
2.70E--05 5.SEiE--06 
2.70E--05 U9E--05 
2.70E--05 3.l37E--06 
2.70E--05 7.76E--05 
2.70E--05 l.24E--06 
2.70E--05 1,30E--06 
1.40E--05 7.157E.()6 

2.10E--01 5.28E--07 
NC 
NC 

9.SOE-03 2.42E--06 
2.SOE-0:Z 2.62E--06 

NC 
5.90E--01 4.141:--08 

NC 
NC 

6.lOE--01 4.81E-o8 
NC 

3.88E+-OO UBE--08 

3.SOE--09 1.351::-03 

Noles: 
Swface- screening value$ ate p,esenled in Table S-9 
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TABLE&-22 
EVALUATION OF~RECEPTOR EXPOSURE TO 

MODELED CONCENTRATIONS OF CPECa INntE GREEH ISLAND WETLAND: 
HYDfllC SOIL 

SCREENING I.EVE1. ECOLOGICAL RISK ASSESSMENT 
NORUTEFACIIJl'Y 

COHOES,NY 

CPEC ~Soll 
EPC llenlhlc--(IIGll(G) 

s......,. HQ 
a.ndlllwk 

3.0BE--05 2.00E+OO 1.54E-05 
9.15E-06 6.ooe.<>o 1.53E-o& 
U9E--05 2.00E.-01 7.43E-07 
1.47E--05 
1.62E--05 6.00E-01 2.69E-05 
1.02E--04 2.&0E+-01 3.92E-OO 
1.69E-o& 
7.12E-05 3.10E+-01 2.30E-06 
1.61E-o3 1.50!:-01 1.oeE-02 
2.'8E-04 1.soe-o, 1.65E-o3 
2.64S-04 1.60E+01 1.SSE-05 
3.16E-o7 1.00E-01 3.16E-o& 
6.791:-00 1.00E+OO 6.79E-OO 
2-31E-05 
6.11E-04 1.10E.o2 5.55E-OO 

1.03E-o& 1.981!-ol 5.23E-ll6 
6.SIIE--05 2.00E-o2 3.29E-04 
7.03E-OO 4.69E-o2 1.SOE--04 
3.42£·12 1.01E-01 3.40E-11 
4.B9E·10 2.23E.o2 2.19E·12 
3.91E-06 
4.42£-11 1.60E+OO 2.7SE·11 

)PHTHALATE 1.77E-09 1.33E.01 1.33E•10 
9.32E-o7 8.40E-Q2 1.11E-OS 
5.38e..(!7 1.90E-o2 2.83E-05 

E 8.94E-ll6 3.70E-o2 2.42E..o4 
6.14E-07 3.70E-o2 1.68E-OS 
7.21E--06 3.00E-o2 2.401:--04 
2.56E-07 1.00E.()2 2.56E-05 
3.SOE-07 3.00E-o2 1.17E-05 
1.13&03 4.00E+OO 2.82E..o4 

3.38E·11 1.12E+OO 3.0lE-11 
1.37E-10 
7.23E-07 
1.342!-12 1.88E-01 7.15E•12 
2.42E·11 5.94E-Q2 4.08E•10 
4.61E--06 

E 6.58E-o9 1.24E-O, 5.31E-o8 
1.l!OE-10 

CHI.OROPROPENE 7.40E-11 
8.75E•IO 5.60E+OO 1.56E-10 
1.1,e-12 
7.08E-OS l.72E+OO 4.11E--08 

5.42E-OS 4.10E.()4 1.32E-OI 

OE 

RACENE 

Nole$: 
Sedlmel'II saeenng Yllll,,es p,eserll8<I In Tal)le 8-10 
SUtfacesoilsc,eenlng-pmse,llellinTable 8-11. 

T..-lrillllPlanta 

Scr-,lftg 
Benc:hnmk 

HQ 

5.00E-01 
1.00E.00 
5.00E+OO 
1.00E-01 
2.00E-01 
1.00E+OO 

6.16E-05 
9.15E-o& 
2.97E-06 
1.47E-04 
aoee-os 
1.02E-04 

4.60E+OO 
3.49E--01 

1.55£-05 
4.tl2E-o3 

2.SOE+-01 
5.00E-02 
2.00E-02 
1.00E-o2 
9.00E-01 

1.06E-05 
6.33&06 
3.39E-o4 
2.31E-o3 
6.79E-04 

1.00E-ol 1.03E-05 

1.73E.OO 2-SSE-11 

1.20E+OO 
1.20E+OO 
1.20E+OO 
1.20E+OO 
1.20E+OO 
1.20E+OO 
1.20E+-00 
1.20E+OO 

7.77E-o7 
4.49E-o7 
7.45E-OS 
S.12E-07 
6.0lE--06 
2.13E-07 
2.92E.(!7 
9.39E-04 

T_....__.,._ 
~ng- HQ 

2.SOE-01 3.66E--05 

1.llOE+O'I 
4.00E-01 

1.00E+02 
2.50E+OO 
2.SOE+OO 
1.00E+02 
7.70E+OO 

1.62E--06 
2.55£-04 

7.12E-07 
6.46E-04 
9.92E--05 
2.64E-OO 
4.11E-06 

1.99E+02 3.07E-OO 

1.00E+-01 

2-SOE..01 
2.50E..ol 
2.SOE..01 
2.SOE+-01 
2.50E..01 
2.50E..01 
2.SOE+-01 
2.50E..01 

4.42E-12 

3.73E--08 
2-15E.()8 
3.57E-07 
2.46E-oe 
2.88E-o7 
1.02e-OS 
1.40E-oe 
4.51E-OS 

5.00E-01 1.08E-o7 
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TABLE&-23 
EVALUATION OF TERRESTRIAL PLANT AND INVERTEBRATE COMMUNITY RECEPTOR 

EXPOSURE TO MODELED CONCENTRATION OF CPECs AT THE 
GREEN ISLAND UPLAND AREA: SURFACE SOIL 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORUTEFAaU'TY 

COHOES,NY 

Terrestrial Plants 
CPEC Surface Soil EPC 

(MGIKG) Screening HQ 
Benchmark 

ICS 
NY 7.92E-06 5.00E-01 1.58E-05 

IC 2.40E-06 1.00E+OO 2.40E~06 
3.BSE-06 5.00E..00 7.76E-07 

IUM 4.57E-06 1.00E-01 4.57E•05 
M 4.40E-06 2.00E-01 2.20E-05 
IUM 3.23E-05 1.00E+OO 3.23E-05 
IUMVI 4.29E-07 

2.22E-05 4.60E+OO 4.83E-06 
IC MERCURY 4.nE-04 3.49E--01 1.37E-03 

MERCURY 8.48E-06 
7.11E-05 2.50E+01 2.B4E-06 

M 7.87E-08 5.00E-02 1.57E-06 
1.70E-06 2.00E-02 8.48E-05 

6.26E-06 1.00E-02 6.26E-04 
INC 1.64E-04 9.00E-01 1.82E-04 
RGANICS 
EXACHLOROCYCLOPENTADIENE 3.70E-08 1.00E--01 3.70E•-07 
EXACHLOROBUTADIENE 9.25E·10 
4-DINITROTOLUENE 2.04E-06 
,6-DINITROTOLUENE 3.67E-06 
EXACHLOROBENZENE 3.44E-06 
-NITROANIUNE 5.41E-07 
ENTACHLOROPHENOL 2.41E-06 
IS(2-ETHYLHEXYL)PHTHALATE 6.15E-04 

BENZO(A)PYRENE 5.42E-07 
ENZO(A)ANTHRACENE 3.20E-07 

BENZO(B)FLUORANTHENE 5.56E-06 
ENZO(K)FLUORANTHENE 3.25E-07 
HRYSENE 4.56E-06 

DIBENZ(A,H)ANTHRACENE 9.24E-08 
INDEN0(1,2,3-CD)PYRENE 1.23E-07 

OTALPAH 4.20E-07 
olatiles 
ENZENE 2.55E·10 

OMETHANE 1.76E-11 
,3-BUTADIENE 1.27E-11 

BON TETRACHLORIDE 7.16E•11 
HLOROFORM 4.57E-10 

CHLOROMETHANE 1.79E·12 
1, 1-0ICHLOROETHYLENE 2.31E-11 

ICHLOROFLUOROMETHANE 7.03E·13 
1,3-0ICHLOROPROPENE 9.39E-11 

1, 1,2,2-TETRACHLOROETHANE 3.44E-09 
ICHLOROFLUOROMETHANE 3.87E-11 

INYL CHLORIDE 5.BOE-13 
Dioxins 

,3,7,8-TCODTE 
,3,7,8-TCDD (MAMMAL) 1.87E-08 
,3,7,8-TCOD (BIRO) 9.57E-08 

Notes: 
Surface soil screening values presented in Table 8-11. 
NA= Not available 
- = HQ could not be calculated 
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1.73E+OO 1.39E-06 

1.20E+OO 4.51E-07 
1.20E+OO 2.67E-07 
1.20E+OO 4.64E-06 
1.20E+OO 2.71E-07 
1.20E+OO 3.BOE-06 
1.20E+OO 7.70E-08 
1.20E+OO 1.02E-07 
1.20E+OO 3.50E-07 

Terrestrial Invertebrates 

Screening HQ 
Benchmarf< 

2.50E-01 9.62E-06 

1.00E+01 4.40E-07 
4.00E-01 B.08E-OS 

1.00E+02 2.22E-07 
2.SOE+OO 1.91E-04 
2.SOE+OO 3.39E-06 
1.00E+02 7.ttE-07 
7.70E+OO 1.02E-08 

1.99E+02 B.24E-07 

1.00E+01 2.41E-07 

2.50E+01 2.17.t:-08 
2.50E+01 1.28E-08 
2.50E+01 2.23E-07 
2.50E+01 1.30E-08 
2.50E+01 1.82E-07 
2.SOE+Ot 3.69E-09 
2.50E+01 4.92E-09 
2.50E+01 1.SBE-08 

5.00E-01 3.75E-08 
5.00E--01 1.91E-07 



TABLES-24 
SUMMARY OF DIET COMPOSITIONS FOR ALL WILDLIFE RECEPTOR MODELS 

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 
NORLITE 

COHOES,NY 

Biotic Media/Pre' Items AbioticMedia 

! • •! ! 
.D • 0 0 

~ • l!: > 
c !! .D c.. :! ;; E> ff) .. .!!! = ci I Q,. .D :c 0.... > 0 1: • • !! 

i .3 .. 
~ J C

...I • • .!!!::s .. .2 ::s = e E D.er l: .&; r:r E E; a. Cl. I • • • ii 'i: 0 

~ 2 'i:: :i; :i; ,:: .. Cl) 
C I- C • • E .. 
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Receptor Species • l I {!. E e .. 0 ~ >- •ii: 0 rn I- 0 :c :r: 
HUDSON RIVER 

Osprey (Pandioo haliaetus) ✓ ✓ ✓ ✓ 

Great Blue Heron (An:tea herodias) ✓ ✓ ✓ ✓ 

Mink (Mustela 1lison) ✓ ✓ ✓ ✓ 

ERIE CANAL 
Osprey (Pandioo haliaetus) ✓ ✓ ✓ ✓ 

Great Blue Heron (.Ardea herodias) ✓ ✓ ✓ ✓ 

Mink (Mustela viscn) ✓ ✓ ✓ ✓ 

WRIGHT/BRADLEY LAKE 
Osprey (Pandioo haliaetus) ✓ ✓ ✓ ✓ 

Great Blue Heron (Antea herodias) ✓ ✓ ✓ ✓ 

Mink (Mustela viscn) ✓ ✓ ✓ ✓ 

GREEN ISLAND 
Muskrat (Ondatra Zibethicus) ✓ ✓ ✓ 

Deer Mouse (Peromyscus maniculatus) ✓ ✓ ✓ 

Short-tailed Shrew (Blarina bnwicauda) ✓ ✓ ✓ ✓ ✓ ✓ 

Raccoon (Procyon lotor) ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

American Robin (Turr:lus migratorius) ✓ ✓ ✓ ✓ 

Great Blue Heron (Antea herodias) ✓ ✓ ✓ 

~led Hawk (Buteo jamaicensis) ✓ ✓ ✓ ✓ 

EXCLUSIVE DIETS: UNCERTAINTY EVALUATION 
Raccoon (Procyon lotor) Diet 1 ✓ ✓ ✓ ✓ 

Diet2 ✓ ✓ ✓ ✓ 

Diet3 ✓ ✓ ✓ ✓ 

Diet4 ✓ ✓ ✓ ✓ 

Diets ✓ ✓ ✓ ✓ 

Diet6 ✓ ✓ ✓ ✓ 

Short-tailed Shrew (8/arina brevicauda) Diet 1 ✓ ✓ ✓ ✓ 

Diet2 ✓ ✓ ✓ ✓ 

Diet3 ✓ ✓ ✓ ✓ 

Diet4 ✓ ✓ ✓ ✓ 

Refer to Table 8-12 for ingestion rates specific to each receptor and prey item 

4110/02. 12:37 PM 
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TABLE8-25 
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN llfE HUDSON RIVER: 

PROPORTIONED DIETS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FActUTY 
COHOES.NY 

UOROMETHANE 

Hazard Quotient 
GreatBlue 

Heron Mink 
CPEC 

NC NC 1.64E-07 
7.03E•10 6.0SE-10 9.15E-08 
1.70E-09 1.46E-09 1.14E-08 

NC NC 1.24E-09 
2.23E-08 1.92E-08 5.82E..OO 
6.37E-09 5.70E-08 1.26E-11 
2.51E-10 2.20E·10 1.35E·10 
6.92E-11 5.46E-10 4.91E·11 
6.65E-06 4.43E-06 6.80E-07 
3.05E-04 1.92E-04 9.95E-05 
6.68E·10 5.83E•10 2.27E-09 
2.27E-09 1.95E-09 9.92E-09 
4.44E-09 3.81E-09 9.82E-10 
1.53E-06 1.31E-06 7.12E-05 
2.26E-07 1.94E-07 3.57E..OO 

NC NC 1.81E-08 
7.09E-10 6.54E-10 2.01E-08 

NC NC 3.92E-08 
NC NC 1.43E-07 

2.53E-07 2.21E-07 6.25E-08 
NC NC NC 

3.40E-08 2.99E-08 8.04E-07 
2.14E-07 2.49E-07 4.47E-08 
1.94E-06 1.70E-06 6.18E-08 
1.59E-06 1.37E-06 2.39E-08 
1.70E-04 1.45E-04 7.56E-07 
9.91E-06 8.45E-06 4.39E-08 
1.64E-05 1.42E-05 5.21E-07 
8.62E-07 7.78E-07 2.96E-07 
2.71E-07 2.BSE-07 9.04E-09 
3.76E-11 3.30E-11 4.79E-09 

NC NC 5.85E·11 
NC NC NC 
NC NC NC 
NC NC 1.07E-10 
NC NC 4.98E-11 
NC NC NC 

6.17E-12 5.40E-12 6.48E-12 
NC NC NC 
NC NC NC 

8.84E-11 8.06E-11 8.21E·10 
NC NC NC 
NC NC 2.39E-09 

1.59E-04 1.24E-04 7.63E-04 

Noles: 
Hazard quotients (HOs) greater than 1 are shaded. 
CPEC • Cofl1)0IJl'ld of Potential Ecological Concern 

4110/02, 12:37 PM 
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TABLEB-26 
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE ERIE CANAL: 

PROPORTIONED DIETS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACIUTY 
COHOES.NY 

CPEC 
Hazard Quotimit 

Great Blue 
Heron Mink 

NICS 
NY NC 

3.06E·11 
1.30E-11 

NC 
1.02E-10 
4.12E·11 

3.33E-08 
8.00E-09 
1.72E-10 

UM NC 
1.51E-10 

NC 
6.49E-10 

2.12E-09 
8.67E-10 

UM 5.51E-08 4.95E-07 1.09E·10 
IUMVI 5.20E·11 

1.27E-09 
1.11E•10 
1.03E-08 

4.94E·11 
9.21E·10 

GANIC MERCURY 4.90E-07 4.39E-06 1.65E-07 
MERCURY 7.00E-07 5.86E-06 7.30E-07 

L 4.90E-11 1.96E-10 3.SSE-10 
NIUM 6.13E·11 

1.82E-10 
7.66E-11 
2.69E·10 

4.31E·10 
6.66E-11 

M 9.70E-10 3.87E-09 9.SSE-08 
NC 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 
,4-0INITROTOLUENE NC NC 1.63E-08 
,S.OINITROTOLUENE NC NC 5.94E-08 

HEXACHLOROBENZENE 1.04E-08 9.09E-08 7.82E-09 
-NITROANIUNE NC NC NC 

PENTACHLOROPHENOL 5.38E-10 1.18E-09 2.26E-08 
IS(2-ETHYLHEXYL)PHTHALATE 2.56E-07 2.25E-06 1.51E-07 
ENZO{A)PYRENE 6.52E-07 5.84E-06 6.43E-08 
ENZO(A)ANTHRACENE 2.92£-07 2.SOE-06 1.36E-08 

NZO{B)FLUORANTHENE 4.87E-05 4.37E-04 6.74E-07 
FLUORANTHENE 2.53E-06 2.27E-05 3.49E-08 

CHRYSENE 3.39E-06 3.02E-05 3.34E-07 
BENZ(A.H)ANTHRACENE 2.49E-07 2.23E-06 2.63E-07 

INOEN0(1,2,3-CO}PYRENE 1.47E-07 1.32E-06 1.45E-08 
OTALPAH 1.26E-11 1.13E·10 4.99E-09 
olatiles 

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 

1,1-0ICHLOROETHYLENE 2.24E·12 2.41E·12 3.54E•12 
OICHLOROFLUOROMETHANE NC NC NC 

RANS-1,3-DICHLOROPROPENE NC NC NC 
1, 1.2,2-TETRACHLOROETHANE 1.62E·11 1.81E·11 2.32E-10 

ICHLOROFLUOROMETHANE NC NC NC 
NYL CHLORIDE NC NC 1.75E-09 

1.08E-05 9.74E-05 1.53E-04 

Notes: 
Hazan1 quotients (HQs) greater than 1 are shaded. 
CPEC • Compound of Potential Ecological Concern 

4110/02, 12:37 PM 
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TABLES-27 
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN WRIGHT-BRADLEY LAKE: 

PROPORTIONED DIETS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACILITY 
COHOES,NY 

Hazard Quotient 
CPEC 

re 

NC 
5.60E-OS 
1.35E-07 

NC 
1.84E-06 
5.62E-<>B 
1.93E-08 
7.54E--09 
1.98E-04 
3.83E-02 
5.43E-08 
1.71E-07 
3.361:-07 
1.25E-04 
1.83E-OS 

NC 
7.85E--09 

NC 
NC 

5.02E-06 
NC 

2.32E-06 
2.07E-OS 
8.43E--05 
1.27E-04 
8.18E-03 
4.39E-04 
1.26E-03 
2.13E-05 
5.22E-06 
1.63E--09 

NC 
NC 
NC 
NC 
NC 
NC 

5.86E-11 
NC 
NC 

1.41E-09 
NC 
NC 

4.88E-03 

Great Blue 
Heron 

NC 
4.84E--08 
1.16E-07 

NC 
1.58E-06 
5.03E-07 
1.69E-08 
5.95E-08 
1.32E-04 
2.41E•02 
4.74E-o8 
1.47E-07 
2.89E-07 
1.07E-04 
1.571:-0S 

NC 
7.24E--09 

NC 
NC 

4.38E-06 
NC 

2.04E-06 
2.41E-05 
7.40E-OS 
1.09E-04 
6.97E-03 
3.74E-04 
1.10E-03 
1.92E-OS 
5.48E-06 
1.43£:--09 

NC 
NC 
NC 
NC 
NC 
NC 

5.13E-11 
NC 
NC 

1.28E-o9 
NC 
NC 

3.80E-03 

Mink 

1.28E-05 
7.28E-06 
9.03E-07 
1.34E-07 
4.79E-06 
1.111:-10 
1.04E--08 
5.35E--09 
2.03E-OS 
1.25E-02 
1.85E-o7 
7.48E-07 
7.44E-08 
5.SSE-03 
2.90E-06 

2.02E-07 
2.22E-07 
3.97E-06 
1.45E-OS 
1.24E-06 

NC 
S.48E-OS 
4.31E-06 
2.69E-06 
1.90E-06 
3.62E-05 
1.95E-06 
4.01E-05 
7.33E-06 
1.74E-07 
2.08&-07 

5.87E-10 
NC 
NC 

1.07E--09 
4.95E-10 

NC 
6.15E-11 

NC 
NC 

1.31E--08 
NC 

2.17E-08 

2.0SE-02 

Noles: 
Hazard quotients (HQs) great&r than 1 are shaded 
CPEC = Corr'4)0und of Potential Ecological Concern. 

4110102, 12:37 PM 
ru O TAOt 'CO~ Q,"'>"'t 



TASlES-28 
SUMMARY OF POTENTIAL RISKS TO WILDLIFE AT GREEN ISLAND: 

PROPOR1'10NEO DIETS 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FAaLITY 
COHOES.NY 

CPEC 

YCLOPENTADIENE 

.\ )FLUOAANTHENE 
UJORANTHENE 

"-"" 

cs 

ADIENE 
OUJENE 

OTOLUENE 
LOROBENZENE 

IUNE 
HLOROPHENOL 

YI.HEXYL)PHTHAITE 
)PYRENE 
)ANTHRACENE 

A.H)ANlMRACENE 
0(1,2,3-(;0)PYRENE 
PAH 

E 
E 

ADIENE 
TETRACHLORIDE 

M 
OMETHANE 

LOROETHYLENE 
UOROMETHANE 

ICHLOROPROPENE 
OROETHANE 

OFLUOROMETHANE 
IDE 

COOTE 

Hazard Quotient: Terrestrlal 
Deer American Rec:l-tlllled 

Mouse Rcbln Hawk 

2.92E-06 NC NC 
7.72E-(;1 6.78E-08 8.3SE-09 
t.69E-08 4.32E-08 3.92E-09 
1.90E-08 NC NC 
1.41E-07 2.54E-06 8.30E-08 
1.766-11 8.0SE-07 3.34E-07 
4.73E-09 3.53E-08 9.68E-09 
9.67E-()9 8.69E-07 2.30E-07 
5.68E-07 7.78E-05 1.38E-05 
3.14E-05 9.13E-03 9.16E-05 
2.29!:-08 4.ll3E-08 1.37E--08 
5.17E.()8 6.39E-08 8.83&09 
9.98E-09 a07E-o7 4.0SE-08 
5.03E-()6 3.53E-()6 2.42E-07 
2.52E-08 5.71E-06 1.99E-07 

3.54E--09 NC NC 
3.28E-09 1.18E-07 9.51E·10 
9.73E-07 NC NC 
3.47E-06 NC NC 
1.60E-08 2.66&02 1.84E-07 

NC NC NC 
3.87E-07 4.70E-04 1.526-08 
5.31E-07 5.SOE-01 6.l!OE-06 
2.SIE--08 4.02E--05 5.74E-06 
1.34&08 1.96E--05 4.49!$-06 
2.13E-07 2.886-03 4.16E-04 
2.07E-08 1.98E-04 2.53E-OS 
2.41&-07 2.40E-04 4.91E-05 
1.54E--06 4.45e-05 4.66E-06 
2.79E-07 6.45E-05 5.64E-06 
1.95E-09 8.18E-10 3.49E-09 

1.21E-09 NC NC 
NC NC NC 
NC NC NC 

2.30E-10 NC NC 
7.00E-10 NC NC 

NC NC NC 
1.27E·10 1.99E·10 1.39E-10 

NC NC NC 
NC NC NC 

6.04E-09 3.00E-07 4.37E-10 
NC NC NC 

6.29E-08 NC NC 

4.59E-05 8.40E--03 7.21E-OS 

Notes: 
Hazard quotients (Has) greater 1han 1 are Shaded 
CPEC · ~ of Potential Ea,logic:al Concern 

Hazard Quotient: Wetland 

Musilm 

7.39E-06 
1.50E-06 
3.35&-08 
4.93E-08 
1.25E-07 
3.07E·11 
1.ZlE-08 
1.88E-08 
1.95E-07 
1.40E-OS 
5.47E--08 
1.30E-07 
1.90E--08 
l.36E-OS 
3.zsE--08 

1.23E-08 
3.77E-OS 
9.81E-07 
3.SSE--06 
9.oss.09 

NC 
5.41E-07 
2.97E-06 
1.53E-08 
5.72E-09 
1.45&07 
1.02E-08 
1..29E-07 
1.12E-07 
5.57E-09 
1.68E-06 

4.30E--09 
NC 
NC 

8.16E-10 
2.69E-09 

NC 
4.49E-10 

NC 
NC 

2.14E--08 
NC 

2.23E-o7 

3.35E-OS 

Grut Blue 
Heron 

NC 
4.48E-OS 
3.Z!E--08 

NC 
1.98!$-06 
6.42E-07 
1.38E--08 
6.30E-07 
4.20E-05 
5.95E-02. 
2.97E-08 
3.21E-08 
l.43E-07 
2.95E-06 
4.46!$-06 

NC 
1.99E-04 

NC 
NC 

9.02E-07 
NC 

5.35E-09 
3.97E-07 
1.59E-05 
6.76E--06 
1.09E-03 
8.30E-05 
8.45&05 
1.12&05 
6.62E--06 
5.07E-07 

NC 
NC 
NC 
NC 
NC 
NC 

3.35E-10 
NC 
NC 

1.83E-08 
NC 
NC 

3.75E--03 

Shott-lalled 
Shrew 

1.92!:-05 
3.18e-06 
1.15E-07 
9.lOE-07 
2.70E-06 
2.lSS.10 
S.07E-09 
8.36E-08 
2.44E-06 
8.67E-03 
5.71E-08 
8.60E--08 
1.SSE-08 
7.18E-05 
3.65E-07 

2.671:-05 
2.23e-03 
2.34E-06 
2.11E--06 
6.25E-04 

NC 
1.0SE-03 
1.03E-02 
3.28E-07 
6.65E-08 
3.22E-06 
2.31E-07 
1.79E--06 
2.19E-06 
1.35E-07 
2.63E-05 

9.07E-10 
NC 
NC 

1.78E-10 
5.77E-10 

NC 
2.041:-10 

NC 
NC 

3.32E-07 
NC 

8.08E-08 

1.19E-02 

Raceoon 

2.30E--05 
5.03E-06 
l.38E-07 
1.05E-o6 
2.07E-()6 
9.656-10 
t.60E-08 
2.SSE-07 
6.67E-06 
5.566-03 
1.87E-07 
1.07E-07 
2.45!:--08 
8..29E-05 
3.09E-07 

1.70E-05 
1.34E--03 
1.93E--06 
2.67E--06 
6.49E-04 

NC 
9.62E-04 
9.546-03 
7.75E-07 
2.ISE-07 
7.73E--06 
5.27E-07 
5.17E-06 
5.65E-06 
3.59E-07 
5.88E-OS 

1.06&09 
NC 
NC 

2.091:-10 
6.83E-10 

NC 
2.42E·10 

NC 
NC 

2.60E-07 
NC 

1.24E-07 

1.SSE-02 

4110'02, 12:37 PM 
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CPEC 

Notes: 

TABLES.29 
SUMMARY OF POTENTIAL RISKS TO WILDLIFE IN THE GREEN ISLAND WETLAND: 

EXCLUSIVE DIETS· TROPHIC LEVEL 3 WILDLIFE RECEPTOR· RACCOON 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACILITY 
COHOES,NY 

Polenllal Rlslcs Associated With Exclusive Diets 
RACCOON 

Aquadc Wt:1land Terrestrial Hl!rblvCll'OUS Omnivorous 
llwer1l!bnll:es Plant lnverlebratles Mammal Mammal 

2.19&05 2.92E-05 1.66E'-05 3.21E-05 
4.96E-06 6.SSE-06 4.68&06 6.97E-06 
1.19E-o7 1.72E-07 9.52E-08 1.88E-07 
7.44E-07 1.47E-06 7.31E-07 1.51E-06 
9.22E-o7 2.71E-06 S.64E:--07 3.07E-06 
1.23E-09 1.27E-09 1.21E-09 1.27E-09 
2.ooe-oa 2.04E-08 1.98E-08 2.06E-08 
3.16E-07 3.33E-07 2.92E:-07 3.35E-07 
7.79E-06 8.SOE-06 7.29£:-06 1.09E-OS 
2.63E-04 1.30E-o3 2.015-04 2.12E-02 
2.36E-07 2.41E-o7 2.23&07 2.44E-07 
9.25E-08 1.33E:-07 9.11ES-08 1.44E:-o7 
2.65E-08 2.78E-08 1.77E.'-<l8 3.03E-08 
5.98E-05 1.11E-04 S.94E--05 1.20E-04 
1.29E--07 4.t0E-07 1.29E-07 4.SOE:--07 

1.18E-08 3.56E-o6 1.09E-08 7.19E-05 

.E'!)S··J;k 9.53E-07 2.03E-06 8.16E-o7 4.73E-OS 
1.09E-06 2.21E-06 4.441;.()7 2.41E-OS 

1.241:-06 1.24E-06 5.76E-06 1.24E-06 2.37E-OS 
3.98E-07 5.61E-08 2.41E-o3 5.62F.-08 '',0}339&03~/ 

NC NC NC NC NC 
4.50E-07 3.76E-07 '~-- 3.771:-07 3.65E-OS 
1.67E-06 1.56E-06 3.99E-o2 1.SSE-06 ~ 

1.27E-06 6.90E-07 1.02E-06 6.79E-07 
3.2SE-07 2.44E-07 2.89E-07 2.37E-07 
1.24E-05 6.77E-06 1.02E-()5 6.681!:-06 
8.80E-o7 4.391:-07 6.69E-o7 4.33E-07 
8.04E-06 5.57E-06 7.08E-06 5.42E-06 
8.SSE-06 4.35E-06 S.88E-06 4.406-06 
4.72E-07 2.19E-07 3.07E-07 2.59E-07 
t.29E-04 5.43E--05 5.19E-05 S.19E-OS 

1.42E-o9 1.42E-09 ;"•USE-09- 1.42E-09 1.43E-09 
NC NC NC NC NC 
NC NC NC NC NC 

2.69E-10 2.68E·10 .:;~~f~J- 2.68E•10 2.75E-10 
8.88E-10 8.86E-10 8.861:-10 8.97E•10 

NC NC NC NiC NC 
s;i:1&10 . · 4.75E·10 1.54E-10 1.53E-10 2.58E·10~··111c· ··· · ~ 

NC NC NC NC 
NC NC NC NC NC 

2.SSE-07 7.20E-09 .. ::~~-. 7.15>E-09 6.43E-07 
NC NC NC NC NC 

2.t0E-07 ":"_··.~·:::c 8.36E-08 8.36E-08 t.15E-07 

3.19E-02 t.44E-03 1.60E-o2 1.~IE-03 :" .1..511&G1 -<_ 

The higher hazan:I quotient (HQ) from every prey ilem for each receptor are presented in boldfae& text. 
CPEC - Compound of Pol8nlial Ecological Concern 

Terre$111a1 
Plant 

1.86E'-05 
5.53E-06 
1.13E-07 
7.44E-07 
8.18E-07 
1.23E-09 

. 2.30£-0S . 
··3:ose:or 

8.53E-06 
2.70E-Q4 
2.42E-07 
1.27E-07 
2.87E-08 
6.24E-05 
1.68E-07 

1.12E-08 
8.17E-07 
2.09E-06 

"7;05E-c)6 
8.46E-OS ~~ 

NC 
9.205-07 
2.70E-06 
7.215-07 
2.63E-07 
7.01E-06 
4.72E-o7 
5.85E-06 
7.88E-06 
8.79E-07 
5.195-05 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.51E-03 
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TABLE8-30 
SUMMARY OF POTEN11AL RISKS TO WILDLIFE IN THE GREEN ISLAND WETLAND: 

EXCLUSIVE DIETS• TROPHIC LEVEL 3 WILDLIFE RECEPTORS· SHORT-TAILED SHREW 
SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

NORUTE FACILITY 
COHOES,NY 

Potential Rlsb Assoc:lated With &cluslve Diets 
CPEC SHORT-TAILED SHRIEW 

Aquatic Welland Terrestrlal Terrestrial 
lnvertebralles Plant lmlem!blates Plant 

6.14E--06 
2.61E-OS 
8.48E-08 
2.846-07 
8.07E-07 
4.43E•t0 
1.186-08 
1.42E-07 
3.30E-06 
1.71E-04 
1.16E-07 
8.43E-o8 
2.74E-08 
2.595-05 
5.62E-OS 

9.96E-09 
5.03E-o7 
1.58E-OS 
1.83E-OS 
2.29E-08 

NC 
3.42E-07 
S.46E-07 
2.52!:-07 
9.30E-o8 
2.46&06 
1.60E-07 
2.11E-06 
1.56E-o6 
7.73E-o8 
2.18E-o5 

1.03E-o5 
5.18E-06 
1.70E-07 
1.44E-06 
3.64E-OS 
5.09E·10 
124E.()8 
1.?lilE-07 
4.60E-06 
1.82E-o3 
12~,E-07 
1.49E-07 
2.95E-08 
1.0i'E-04 
5.01E-07 

5.63E-06 
220E-06 
3.4()E--06 
9.14E-06 

@~ 1:. ·-- 6.81E-08 .. 
NC NC 

I:.':;~··t !~~ 
7.SC>E-07 3.021:-07 
1.65E-07 1.23E-07 
7.91E-06 2.83&06 
5.24&07 2.11E-07 
4.SOE-06 2.55E-06 
3.9'3E-06 7.1GE-o6 
2.HE-07 <), 1.12&06 
1. 79E-OS 1. 78E-05 

4.24E-o6 
3.SOE-06 
7.51E-08 
2.85E-07 
6.41E-07 
4.531:-10

:''"!~-:"'.'· 
4.48E-06 
1.82E-o4 
1261:-07 
1.391:-07 
3.09E-o8 
3.00E-05 
1.17E-o7 

8.98E-09 
21!6E-o7 
3.19&06 

· '.; <tt12Ei-OS 

2.19E-09 
NC 
NC 

4.14E·10 
1.37E-09 

NC 
-- 8.92E""l0 ; . :_, 
---- NC-·--

NC 
4.206-07 

NC 
3.17E-07 

2.19E-o9 
NC 
NC 

4.131:-10 
1.37E-09 

NC 
7.41E-10 

NC 
NC 

1.09E-OS 
NC 

\:><U3E-07• ,c;. 

5.14E-04 

NC 
2.31E·10 

NC 
NC;.} ,~.:.'.:; 
NC 

1.16E-07 

2.36E-02 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

6.186-04 

Notes: 
The higher hazard quotient (HQ) from wery prey item for each receptOr are presented in boldlace text. 
CPEC • Compound of Polantial ECXllogicaJ Concern 
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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 Nor1ite 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 pertormance 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 noirmal 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 performance. A July 
2001 set of follow-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 next thirty years. Although it is 
normal risk assessment practice to 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 to 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, regardless of possible variations in modeling input assumptions recommended by 
alternative guidance documents. Several improvements in incinerator operation and more realistic 
testing techniques have combined to achieve these results. 

The total noncarcinogenic Hazard Index (HI) 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 
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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 "defaulr exposure and risk 
modeling assumptions and produced HI estimates that were significantly higher (by a factor of two to 
three). Although the alternative 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 HI 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 conseNative 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 "unacceptable" risks. They are intended to identify 
situations which have risk levels that are clearly below regulatory concern, and separate them from 
those which may be of some concern, 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 to detennine 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-term effects are inherently more uncertain, but the HI 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 terrestrial upland and wetland areas on 
Green Island. The results of the SLERA indicate no potential ecolog:ical concern 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 pattern 
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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