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1. Introduction

In order to determine the cancer risks and non&ramazards associated with exposure to
surface soil contamination from the future use hid Wastebeds 1-8 site (Site) for a
recreational bike trail, a human health risk assest (HHRA) was performed using data
collected during the Preliminary Site Investigati(#005) and Remedial Investigation
(RI) (ongoing) for the Site, as well as speciatbtcbmium data collected in May 2008.
This HHRA identifies the potential exposure pathwdy which populations may be
exposed to site-related contamination, the toxioityhe chemicals that are present, and
the potential for cancer risks and non-cancer hehdtzards from exposure to those
chemicals.

A four-step process is utilized for assessing ig@tated human health risks for a
reasonable maximum exposure (RME) scenario: Haldedtification — identifies the
contaminants of potential concern at the site basedeveral factors such as toxicity,
frequency of occurrence and concentration. Exmosissessment- estimates the
maghnitude of actual and/or potential human expasuitee frequency and duration of
these exposures and the exposure pathwiags ihgesting contaminated soil) under
current and likely future land use scenarios. TibxiAssessmert determines the types
of adverse health effects associated with chemoglosures, and the relationship
between magnitude of exposure (dose) and severitglwerse effects (response). Risk
Characterization— summarizes and combines outputs of the expoante toxicity
assessments to provide a quantitative assessmesiteotlated risks and hazards, and
presents a discussion of the uncertainties of thegss.

1.1. Site Overview

The Site is located along the southwestern shor®mndaga Lake. The wastebeds
extend into the lake at Lakeview Point and covergidy 315 acres (O’'Brien and Gere
[OBG], 2006). The wastebeds are composed of @&serf perimeter dikes that were
filled in with waste materials (primarily Solvay @t&) consisting largely of calcium
carbonate, gypsum, sodium chloride, and calciurorald. These wastes were generated
at the former Main Plant as part of soda ash pramluc Solvay waste was hydraulically
pumped into the wastebeds from approximately 181693. Crucible landfill covers
roughly 20 acres on the northwestern portion ofShe and contains both hazardous and
nonhazardous waste. The landfill was capped ir8lif88ccordance with a NYSDEC
approved closure plan. Contaminants at the Stledie benzene, toluene, ethylbenzene,
xylene, (BTEX) naphthalene and assorted polycyaliomatic hydrocarbons (PAHS)
phenolic compounds, and inorganics. Surface smitaminants in the Lakeshore Area
include BTEX, PAHs, and inorganics. Surface soiiteaminants in the Parking Lot and
Upland Successional Areas include PAHs, dieldrid,-BDT, inorganics and volatile
organic compounds. (These areas are depictedigura in Appendix A.) Subsurface
soil contaminants include BTEX, acetone, naphtreal@nd PAHSs, phenolic compounds,
and inorganics. Compounds associated with chltmithdenzene production may have
also been disposed of in the wastebeds. Additiprtake City of Syracuse and Onondaga
County disposed of sewage sludge on the southeastetion (Biosolids Area) of the



Site from 1925 to 1978 (OBG, 2006). See AppendifoAa map showing the above-
mentioned areas.

The Onondaga County Department of Transportatiopragosing to extend the Lake

Canalways Trail Section 1 roughly 1.5 miles alohg take shore over the wastebeds.
The proposed trail will be approximately 14 feetgyibordered by landscaping ranging
from 8 to 32 feet on both sides. The area aloagtke trail would be planted with grass,

wetland, or wildflower mix (see Appendix A for a paf the proposed trail route).

The Site is currently owned by the State of NewRkvand Onondaga County. The New
York State Fairgrounds uses a portion of the Qitepharking during the fair. Access to
the Site is limited due to it being cut off fromsigential areas by highway [-690.
However, the gates to the Site are not locked arfdhs been reported that all-terrain
vehicle (ATV) riders use the Site on a regular ®adtvidence of their presence can be
seen in the Lakeshore Area and along the well-vixits present on the northwestern
portion of the Site. The extension of the bikel tall facilitate access to the Site by
connecting it to the residential communities ontbehwestern portion of the lake.

2. Human Exposure Pathways

For the purposes of this risk assessment, the axpgsmthways have been developed
based on the assumption that the future use oftompmf the Site will be as a bike trail.
Other receptors that may use the Site (e.g., tsssps, fair goers, etc) will be evaluated
in the HHRA being developed by OBG for Honeywell'he following section describes
the possible sources, receptors, and exposure agshwsed in this HHRA. The
exposure pathways are summarized in Table 1 of AgigeB.

The HHRA focused on the areas where the bikewidlibe constructed and where there
is clear evidence of ATV use: the Upland Succesdiofrea, which includes the
Biosolids Area, and the Lakeshore Area (see AppeRAdior a figure showing these
areas). There were no surface soil samples cetlefcom the capped Crucible Landfill
Area. The State Fair parking lots were excludezhbse they are either paved or have a
gravel cover, so exposure to surface soils is rorieed. Also, the HHRA assumed that
bike trail users would not likely spend much timethese parking areas except to load
and unload their cars.

The receptors that would be expected to use the tyéil would be children, older
children, adolescents and adults. These receptmukl have access to the bike trail from
residential neighborhoods on the northwest portibthe Lake. They may also drive in
by car from other neighborhoods and park at théhemad. Children (0 to 12 years old)
would be expected to visit the bike trail primandyth their parents and to stay on the
paved trail. Very young children (O to 3 years)uldobe expected to ride on the back of
a parent’s bike or in a stroller. The older cheldr(3 to 12 years) would likely ride their
own bikes. The only exposure pathway for the chédeptor that stays on the trail is
inhalation of windborne contaminated dust from sgiloss the Site.



The adolescent receptor (12 to 16 years) wouldxpeated to visit the bike trail mostly
alone, although he or she could be accompanieddarent. Because of the evidence of
off-roading already occurring at the Site, the adoént would be expected to spend a
portion of his or her time exploring off-trail aea Although the County has plans to
restrict access by ATV riders and to limit off-trase, EPA’s standard approach does not
assume that any engineering or institutional cdsitreill be in place. While the
adolescent is on the trail, the only exposure paghter this receptor is inhalation of
windborne contaminated dust. However, the adotéso# the trail would be exposed
through inhalation of dust generated while ridimgAT'V as well as through incidental
ingestion and dermal contact with contaminatedaserfsoil. Similar to the adolescent,
the adult (16 to 30 years) would be expected tod@eportion of his or her time off the
trail and would be exposed through the same patbway

Adolescent and adult bike trail users, which inellAITV riders who stray off the trail,
are assumed to utilize already existing, well-wtrails observed both in aerial photos
and from site inspections. These receptors may@ksate new trails since the bike tralil
will provide access to areas that may be currendgcessible due to dense vegetation.
Pedestrians may also leave the trail to get aroeiev of the lake, take photos, gather
rocks, observe deer or other wildlife, etc. Howewxposure to pedestrians would be
considered minimal relative to off-trail ATV ridesnce walking activities would not
involve significant dust generation. Cyclists wibdenerate dust emissions that are
somewhere between the pedestrian and ATV riderdevd@hey were not specifically
evaluated since ATV riders are assumed to be reptatsve of the RME receptor. ATV
riders, in addition to riding their vehicles, migdiso engage in some of the same walking
off-trail activities described above.

An additional receptor that was evaluated in tH#RA was the construction worker who

will be responsible for constructing the bike traiBecause the bike trail will be laid

directly on top of existing land, the constructizarker is not expected to be digging and
would, therefore, only come in contact with surfagentamination. The exposure
pathways for this receptor are inhalation of windi@odust, incidental ingestion of and
dermal contact with surface soil.

A trail maintenance worker may also be exposedotatazninants through regular trail
upkeep, such as picking up garbage and performergpgic repairs. However, the
exposure to the receptor is expected to be minandl therefore, was not evaluated
quantitatively in the HHRA.

3. Hazard Identification

This section outlines the data used in the rislesssent, how it was collected, the
criteria for selecting the chemicals of potentiahcern (COPCs), and the calculation of
the Exposure Point Concentrations (EPCs).

3.1.1. Data Collection and Evaluation



For the purpose of characterizing the nature amenéxf contamination at the Site, soil
data were collected in 2004 and 2007 by OBG dumvginvestigations, the Preliminary
Site Investigation (2005) and the hot spot invesion (2007), which was part of the
ongoing RI. These data were used in calculatin@<Emr the HHRA. In addition,
speciated chromium data (Appendix H) were colleatetflay 2008 by OBG, on behalf
of Honeywell. These data are discussed below ast@ wsed to calculate the EPCs for
chromium VI. As mentioned previously, only surfasal samples (from 0 to 0.5 feet)
that were outside the parking lot area were induitethis assessment. See Appendix D
for the samples included in the HHRA.

All samples, except those collected for chromiumcstion purposes, were analyzed for
the Target Compound List volatile organic compouradsl semi-volatile organic
compounds, PCBs and pesticides, as well as theeT Argalyte List for metals, including
mercury and cyanide. The analytical methods user@ w&pproved by EPA and followed
proper quality assurance/quality control procedures

3.1.2. Speciated Chromium Data

In May 2008, OBG, on behalf of Honeywell, collec&t surface soil samples (five were
at seep locations and represent soils wetted lpywater) and twelve subsurface soil
samples from various exposure areas at the Wastdb8d&ite to evaluate the levels of
hexavalent and total chromium. Only the surfadkessanples (from 0 to 0.5 feet) were
used to update the HHRA. Data from the State Faiking Area and the Site Ditches
(seep soil) were excluded from the chromium dataset

3.2. Criteria for Selecting COPCs

Tables 2.1 and 2.2 in Appendix B summarize theydical data for the surface soil used
to determine the COPCs for this risk assessmeableT2.1 includes all the surface soil
data from the bike trail area (Upland SuccessioBmisolids, and Lakeshore Area), and
does not include the samples that were taken irStage Fair parking lots. Table 2.2,
which was used to determine COPCs for direct coritecthe construction worker, only

includes surface soil data from along the propdske trail route. Chemicals that were
not detected in any of the surface soil samplesewat evaluated in Table 2. Field
duplicates were not included in the data set sumaetrn Table 2. Also, the essential
nutrients calcium, magnesium, potassium, and soeene not evaluated.

The maximum detected concentration for each chénmcsurface soil was compared to
the corresponding residential value, or in the cabdhe construction worker, the

industrial value from the Region 9 Preliminary Relméon Goals (PRGs) table. The
PRG values represent a cancer risk of one in aomi{lLx10°% or a hazard quotient of 1.

The non-cancer hazard quotients from the PRG table adjusted to 0.1 to account for
potential exposures to multiple chemicals. If domcentration of a chemical was below
its respective PRG value, that chemical was detexdhunlikely to cause adverse effects.

The PRG for methyl mercury was used to screen mginwrder to be health-protective.
For lead, the screening values recommended by BR®® mg/kg for residential and



800 mg/kg for industrial were used. Although thaximum detected concentration for
lead exceeded these values in both datasets, theagev concentration, which is
appropriate to use for evaluating health effeabenfiead, did not. Therefore, lead was
not further evaluated in this HHRA.

3.3. Calculation of the Exposure Point Concentratin

EPCs for those chemicals that exceeded their sagealues in Table 2.1 and 2.2 were
calculated using ProUCL, version 4.0 (Lockheed Mar2006). The EPC is the 95 %

Upper Confidence Limits (UCL) on the arithmetic me# a chemical concentration. It

is based upon the distribution of the data. TheURL program tests the normal,

lognormal, and gamma distributions of each dataaset recommends the appropriate
statistic using parametric and non-parametric gteéil methods. Consistent with EPA
guidance, the mean concentration of lead, ratheen the 95% UCL, was used as the
EPC. If analytical data indicated a non-detectitefer a chemical, a value of %2 of the

detection limit was used in calculating the UCL.

The data set that included all surface soil samgetusive of the parking lots was robust
and ProUCL was able to calculate meaningful stesidor all chemicals. The data set
that included only those samples collected alorey litke trail, however, was more
limited and, in some cases, the maximum detectederdration was used as the EPC
because ProUCL could not recommend an approptiatistee. The EPC values and the
methods used to calculate them can be found ine§aBll and 3.2 in Appendix B.
ProUCL outputs can be found in Appendix C.

3.3.1. Chromium

The EPC for Chromium VI was calculated using bdi data collected in May 2008 as
well as data from the RI. Each sample collecteday 2008 was analyzed for total and
hexavalent chromium. Statistical analysis doné&dgkheed Martin for EPA (September
2008) suggested that concentrations of chromiurmthe Biosolids Area were different
from the rest of the Site. Based on the ratioe{avalent to total chromium from these
samples, ratios were developed that could be appdiethe historical chromium data
collected during the RI. A separate ratio was et for the Biosolids Area. The ratio
was calculated using ordinary least square regnessi chromium VI concentrations
against co-located total chromium concentratioliswvas determined that 11 percent of
the chromium in the Biosolids Area was hexavalefor the rest of the Site, only 1
percent of the total chromium was determined thddeavalent. These percentages were
applied to the RI data in order to derive concdimna of hexavalent and trivalent
chromium which were then used in the screeningge®a@nd, in the case of chromium
VI, the development of an EPC.

4. Exposure Assessment

The exposure assessment evaluates pathways by péagiie are or can be exposed to
the contaminants of concern in different media .(egpil, groundwater). The



guantification of exposure is based on factorsuiicig, but are not limited to, the
concentrations that people are or can be exposdtidgotential frequency (number of
days per year), and the duration of exposure (numifgears). The exposure assessment
is based on site-specific parameters that can maagpbe expected at the site. The goal
of the risk assessment is to estimate the RME ég&gddo occur under both current and
future land-use conditions assuming no access @rcastrols and no remediation. In
other words, the RME is the greatest exposureishaasonably expected to occur. As a
result, the risk assessment provides upper-boutithagss of the risks and hazards for
users of the bike trail and the surrounding arsmguhealth-protective assumptions so
that these risks and hazards are not underestimdtkd exposure assumptions for each
receptor can be found in Tables 4.1-4.5 in Appeix~ollowing is a description of the
exposure parameters used for each receptor iashessment.

4.1. Exposure Assumptions

Child Rider

Under future circumstances, the child (aged 0 tgekfts) could potentially be exposed to
contaminated surface soil via inhalation of fuggtidust. In developing this scenario, best
professional judgment and site-specific informatiears used to identify likely exposure
parameters.

Child On-Trail Rider (0-6 years)

The exposure frequency of 94 days was used foeedptors in the HHRA. This
value was developed by EPA and New York Statepmunction with OBG, for
the older child (6-12 years) receptor for the Whstls 1-8 HHRA. This value
has been carried over to this younger age growpedlsit assumes that the child
would visit the bike trail with a parent two daysrpweek during the fall and
spring when the daily maximum temperature is astl&é®°F, and five days per
week in the summer (assuming 10 weeks of summéiying data from the
National Weather Service, there are roughly 22 weekhe spring and fall when
the temperature is above F0{see Appendix E). The exposure duration assumes
the child would spend 4 hours per day on the hi&g# twhich is consistent with
other EPA assessments for recreational receptatswas agreed upon in the
HHRA for Wastebeds 1-8. In addition to cyclingkditrail users may also
engage in walking or rollerblading. The exposurgfiency and duration are
designed to take other bike trail activities iratmount. The inhalation rate of 1.2
m*/hr comes from Table 5-23 of the 198%posure Factors Handbook (EFH) and
assumes moderate activity. The body weight vakmeasents a mean body
weight for children ages 0-6 (male and female), aodnes from the 1991
Sandard Default Exposure Factors.

Child On-Trail Rider (6-12 years)

The exposure values mentioned above were also fosdtie older child. The
body weight value represents a mean body weightHiddren ages 6-12 (male
and female), and comes from Table 11-6 of the ZD@RIren'sExposure Factors
Handbook EFH.



Adolescent Rider

While on the trail, the adolescent (aged 12-16 s)eaould potentially be exposed to
contaminated surface soil via inhalation of fuggtidust. However, the adolescent off the
trail could be exposed through inhalation of du=teyated while riding an ATV, as well
as through incidental ingestion and dermal contattt contaminated surface soil. Two
sets of exposure tables were developed for thisptec. on-trail and off-trail. The body
weight value represents a mean body weight foresdehts ages 12-16 (male and
female), and comes from Table 11-6 of the 2002deéil'sEFH.

Adolescent On-Trail Rider
The exposure values for the child receptor were atsed for the adolescent on-

trail rider. This receptor is expected to spertib@rs on the trail and 2 hours off
the trail.

Adolescent Off-Trail Rider

The inhalation exposure parameters for the off-tegolescent rider do not
change. The soil ingestion rate is assumed t@barig/day (EPA 1991). For the
dermal pathway, the skin surface area is estimaidoe 5098 cf which is a
mean value that assumes that head, forearms, hamdlsopwer legs are exposed.
The soil to skin adherence factor of 0.7 mdfcm for the heavy equipment
operator from Exhibit 3-5 dRAGS E (EPA 2004) and represents a high end"(95
percentile) value for central tendency contactvagti

Adult Rider

While on the trail, the adult (aged 16-30 yearsuldopotentially be exposed to
contaminated surface soil via inhalation of fuggtidust. However, the adult off the trail
could be exposed through inhalation of dust geedrathile riding an ATV, as well as
through incidental ingestion and dermal contachwintaminated surface soil. Two sets
of exposure tables were developed for this recemoitrail and off-traill. The body
weight value represents a mean body weight fortadnhale and female), and comes
from Table 7-2 of the 199EFH. The EF of 94 days was used for this receptorels
since one portion of this age group (16-18 yeam®)ld/ have similar use patterns as the
adolescent and the other portion (18-30 years)dcbela parent accompanying the child
aged 0-12 years.

Adult On-Trail Rider

The only exposure parameter that changes for thdt ader relative to the
adolescent rider is the inhalation rate. The cdite.6 ni/hr comes from Table 5-
23 of theEFH and is for moderate activity. This receptor ipeoted to spend 2
on the trail and 2 hours off the trail.

Adult Off-Trail Rider
The inhalation exposure parameters for the off-tmdult rider do not change.
The soil ingestion rate is assumed to be 100 mgEBA 1991). For the dermal



pathway, the skin surface area is estimated to7b@ 6nf, which is a mean value
that assumes that head, forearms, hands, and leggare exposed. The soil to
skin adherence factor of 0.7 mg/cis for the heavy equipment operator from
Exhibit 3-5 of RAGS E (EPA 2004) and represents a high end"(p&rcentile)
value for central tendency contact activity

Although these age groupings were evaluated seghafedm an exposure standpoint, the
HHRA assumes that the child, adolescent and aégkptors all belong to the same
population (.e., the same rider uses the bike trail for the en8feyear exposure
duration). The cancer risks and non-cancer héwaltards are presented in Section 6 for
each age group and also for the 30-year user.

Construction Worker

This assessment assumes that construction ofkketrail would take 3 months (66 days
of 8 hour work). Default exposure parameters fier construction worker, such as a soil
ingestion rate of 330 mg/day (US EPA, 2002b) asdibto skin adherence factor of 0.3
mg/cnt (US EPA, 2004) were also used. The inhalatioa oit1.5 nyhr for outdoor
workers performing moderate activities is from &abt23 in theeFH. The body weight
value represents a mean body weight for adultsg(iauadl female), and comes from Table
7-2 of the 199°EFH.

Age-Dependent Adjustment Factors (ADAFs)

To account for the COPCs that are considered aageimc by mutagenic mode of action,
a supplemental set of Table 4s was created shawigge-adjusted exposure parameters
used for the age bins requiring adjustment to tecer risk calculations. They are
labeled Supplement A and follow Table 4.1-4.5 inpApdix B. Supplement B in
Appendix B provides the age-specific inputs used tloe age-adjusted exposure
parameters.

4.2. Estimating Exposure

Dermal Exposure to Soil

To calculate dermal exposure to soil, Exhibit 1M RAGS Part E, Supplemental
Guidance for Dermal Risk Assessment (EPA, 2004) was followed. Cancer risks and non-
cancer hazards for arsenic, cadmium, benzo(a)pyaadeother PAHs, and PCBs were
calculated using the dermal absorption factors xhiliit 3-4 of RAGS Part E (EPA,
2004).

Particulate Emission Factor

A particulate emission factor (PEF) relates thecemitration of a contaminant in soil to
the concentration of dust particles in the air.e REF was used in the intake calculations



to estimate the amount of contaminated fugitivet dingt could be inhaled by riders on
and off the trail.

For the receptors that stay on the trail, the def@&F from Equation 4-5 in the 2002
Supplemental Guidance for Developing Soil Screening Levels for Superfund Stes was
modified using site-specific inputs (see Appendjx EA site-specific dispersion factor
(Q/Cuing) Was calculated based on meteorological data fppendix D, Exhibit D-2, of
the Supplemental Guidance. The constants selected for the dispersion fagese based
on data from Chicago, IL. These values were camnedl representative because of the
“lake effect” that would impact meteorological caimhs at Onondaga Lake.
Additionally, the contaminated area was assumebetd42 acres. This value, which
excludes the State Fair parking lots, representghly 45 percent of the total 315 acres
of the Site. The Site was assumed to have 65 pevegetative cover. This value was
derived by viewing aerial photos and maps of the.SThe sparsely vegetated Lakeshore
and trial areas balance out the more heavily vég@tdpland Successional area. (See
Appendix E for the equations and calculations ler PEF factor)

For receptors that leave the trail, Equation E+Ifnf the Supplemental Guidance was
used to generate a PEF based on dust generatezingimig an ATV. This equation is
designed to estimate dust generation from trafficiopaved roads. The aerial extent of
contamination input (4 to the wind dispersion factor (QCwas adjusted from 0.5
acres (the default) to 1.8 acres. This value vedsutated by assuming that the trail is
4,755 meters long (based on measurements of teengxtrails shown on the May 2005
OBG Figure 16 from the PSA) and 1.5 meters wide @herage width of a car, which
can fit down most of the trails).

The dispersion correction factory(~ Equation E-16) used a site-specific travel tohe
188 hours, based on the assumption that an adotescedult receptor would use the
Site for 2 hours per day, 94 days per year.

The inputs for surface material silt content (sl aurface material moisture content
(Mgary) were obtained from OBG. They were 18 percent@@dpercent, respectively.

The number of days with at least 0.01 inches o€ipitation for the expected months of
off road use (April to November) was 69 days. Tisisbased on National Weather
Service data from Hancock Field in Syracuse (segefAdix F).

The vehicle weight (181 kg) was estimated basethfummation from the Powersports
Network website, which has information on a wideriety of all-terrain vehicles.
Although trail rules will prohibit ATV use, this ceptor was evaluated based on historic
evidence of ATV use at the Site.

To estimate the sum of kilometers traveled, it wssumed that 5 vehicles per day would
travel the 4,755 meters of the trail, 5 times pay,dor 94 days. More information on the
inputs, as well as the calculations and equaticesl o estimate the PEF for the off trail
rider can be found in Appendix E.



Inhalation of fugitive vapors was not evaluatedceimo volatile compounds were
determined to be COPCs for the surface soil.

5. Toxicity Assessment

The toxicity assessment determines the types otradvhealth effects potentially
associated with exposures to contaminants at theasd the relationship between the
magnitude of exposure (dose) and severity of adveffects (response). In December
2003, the Office of Solid Waste and Emergency RespdOSWER) issued a directive
outlining the hierarchy of toxicity values to beedsfor risk assessment purposes. Values
that come from the Integrated Risk Information 8yst(IRIS), which represents EPA’s
consensus database for cancer and non-canceityawiormation, belong in Tier | of the
hierarchy. Tier Il is the Provisional Peer-Reviewkgoxicity Values (PPRTV). Tier Il
includes other sources of toxicity information sweh California EPA, the Agency for
Toxic Substances and Diseases (ATSDR), and thettHE#kcts Assessment Summary
Table (HEAST). For this assessment, IRIS valuesswsed when they were available.
PPRTVs were used in the absence of IRIS valuelsey were available. All toxicity
values from Tier Ill have been approved by the EP#ice of Research and
Development, National Center for Environmental Asseent (NCEA), Superfund
Technical Support Center.

5.1. Health Effects Criteria for Non-carcinogens

Tables 5.1 and 5.2 provide data on non-cancerheécts associated with the COPCs.
The toxicity values presented are the oral refexesmse (RfD), the absorbed RfD for
dermal exposure, and the inhalation reference ctrat@ns (RfC). The non-cancer
health endpointi(e., the target organ) associated with the chemicalatso be found on
these tables.

5.2. Health Effects Criteria for Carcinogens

Tables 6.1 and 6.2 provide dose-response informaticthe form of the cancer slope
factor for the ingestion, dermal contact, and iatiah routes. The weight of evidence
(WOE) for each chemical, which is used to charaeeahe extent to which the available
human epidemiology and animal studies indicate ghahemical may cause cancer in
humans, is also shown. The WOE is categorized sitaroups: (A) Known Human
Carcinogen; (B-1) Probable Human Carcinogen — basedlimited evidence of
carcinogenicity in humans and sufficient evidentearcinogenicity in animals; (B-2)
Probable Human Carcinogen — based on sufficientleee of carcinogenicity in
animals; (C) Possible Human Carcinogen; (D) Nosgifeable as a human carcinogen;
and (E) Evidence chemical is not a carcinogen mdms.

The EPA 2005Cancer Guidelines, however, provide an update to the original 1986
Cancer Guidelines and subsequent updates. In summary, the Z206er Guidelines
emphasize the value of understanding the biologibahges that the chemical can cause



and how these changes might lead to the developwolenancer. They also discuss
methods to evaluate and use such information, dimodu information about an agent's
postulatedmode of action, or the series of steps and processes that leachroer
formation. Mode-of-action data, when available afdufficient quality, may be useful
in drawing conclusions about the potency of an ggenpotential effects at low doses,
whether findings in animals are relevant to humans, which populations or life stages
may be particularly susceptible. In the absencenofle-of-action information, default
options are available to allow the risk assessneeptoceed.

The 2005 Guidelines recommend that an agent's human carcinogenic tedtdre
described in anveight-of-evidence narrative rather than the previously identified letter
categories. The narrative summarizes the full ravfgavailable evidence and describes
any conditions associated with conclusions aboutagant's hazard potential. The
following are the five recommended standard hadastriptors:

carcinogenic to humans

likely to be carcinogenic to humans

suggestive evidence of carcinogenic potential
inadequate information to assess carcinogenic paten
not likely to be carcinogenic to humans

EPA is evaluating the carcinogenic weight of eviewf chemicals through the IRIS
chemical process. The requirements for in-depé#hyars of mode-of-action data and the
review process does not allow the equating of anite evaluated under the old letter
system classification with the 2005 Classificatimarrative, rather a full analysis of the
data is required.

The 2005Cancer Guidelines also includeSupplemental Guidance on the evaluation of
early lifetime exposures. For example, where dataaaailable on mutagenic mode of
action for carcinogenesis, tBapplemental Guidance provides procedures for developing
chemical-specific potency factors that accountefanly life susceptibility. In most cases,
these data do not exist and standard age-depeadpistment factors can be applied to
account for early life susceptibility.

Because chemical-specific toxicity data on eaffly §usceptibility are not available for
most chemicals (vinyl chloride being the exceptiaancer risks from the COPCs in this
HHRA that are known to be carcinogenic by mutagem®de of action
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fitteere, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyreme¢ calculated using the general
age-dependent adjustment factors recommended iSupplemental Guidance. They
are:a 10-fold adjustment to the toxicity value for a@es <2 years; a 3-fold adjustment
to the toxicity value for ages 2 — <16 years; andadjustment to the toxicity value for
ages 16 years and older. See Section 6 for asdiesuof where these adjustments are
presented in the HHRA.



6. Risk Characterization

This final step in the HHRA combines the exposure @xicity information to provide a
guantitative assessment of site risks. Exposureg\valuated based on the potential risk
for developing cancer and the potential for noneearnealth hazards. The methodology
used to estimate the cancer risks and non-caneardwmare described below. Risk and
hazard calculations for the RME expected to ocauthe bike trail area are shown in
Tables 7.1 — 7.5 in Appendix B. They are organibgdeceptor and timeframe. See
Supplement A to the Table 7 series in Appendix Btlfi@ intermediate calculations for
the chemicals that are carcinogenic by mutagenidenad action. The cancer risks and
non-cancer hazards are summarized in the Tablaekse

6.1. Carcinogenic Risk

For carcinogens, cancer risks are generally expdeas the incremental probability of an
individual developing cancer over a lifetime aseault of exposure to the carcinogen.
Excess lifetime cancer risk is calculated fromfthitowing equation.

Risk = CDI * CSF

Where Risk = a unitless probability of an indivadls developing cancer
CDI = chronic daily intake averaged over 70 ydang/kg-day)
CSF = slope factor, expressed as (mg/kg-tay)

These risks are probabilities that usually are esged in scientific notation. An excess
lifetime cancer risk of 1 x IDindicates that an individual experiencing the oeable
maximum exposure estimated has a 1 in 1,000,006cehaf developing cancer as a
result of site-related exposure. The National &itl Hazardous Substances Pollution
Contingency Plan (NCP), the regulation that impleteghe Superfund law, defines the
acceptable risk range for site-related exposuresnasin a million (1 x 18) to one in
10,000 (1 x 19).

Child Rider (0-12)
The total RME cancer risk from inhalation of fugéidust from riding on the bike trail is
6 x 10°, which is below the NCP’s acceptable risk rang# »f10°to 1 x 10",

Adolescent Rider (12-16)

The total RME cancer risk from exposure to surfsmiethrough inhalation, ingestion and
dermal contact is 7 x 1) which is within the NCP’s acceptable risk rangé & 10°to 1

x 10™. This risk represents the combined exposure fioth on- and off- trail riding.

Adult Rider (16-30)

The total RME cancer risk from exposure to surfsmiethrough inhalation, ingestion and
dermal contact is 1 x T)which is at the upper end of the NCP’s acceptaslerange of
1 x 10°to 1 x 10*. This risk represents the combined exposure foth on- and off-



trail riding. The risk is primarily driven by infsion of hexavalent chromium and
cadmium while riding off the trail.

The cumulative excess lifetime cancer risk for adividual who uses the trail for 30
years is 2 x 18, which is at the upper end of the NCP’s accepteblerange. As stated
earlier, the risk is driven primarily by the inhiada of cadmium and hexavalent
chromium, which is a Class A carcinogen by the lati@n route, as well as ingestion of
benzo(a)pyrene. It should be noted that cancér frsm chromium VI is driven
primarily by the results from samples WB18-SS-02VB18-SS-02D in the Biosolids
Area. Concentrations of chromium VI, as well agmt@hromium, in this hotspot area
tend to be higher than throughout the rest of ttes with a few exceptions (BT-SS-15
and WB18-SS-40).

Construction Worker
The total RME cancer risk from exposure to surfsmiéis 1.9 x 16, which is within the
NCP’s acceptable risk range of 1 x°16 1 x 10".

6.2. Non-carcinogenic Hazard

The potential for non-carcinogenic effects is easdd by comparing an exposure level
over a specified time period.€, lifetime) with a reference dose (RfD) derived for
similar exposure period. The RfD is an estimatéh(wncertainty spanning perhaps an
order of magnitude) of a daily exposure to the hurpapulation (including sensitive
subgroups) that is likely to be without appreciabsk of deleterious effects during a
lifetime. The estimated intake of chemicals idigdi in environmental mediaeg., the
amount of a chemical ingested from contaminatetasersoil) is compared to the RfD or
the RfC to derive the hazard quotient (HQ) for tba@taminant in the particular medium.
An HQ < 1.0 indicates that a receptor’s dose of a singlgaominant is less than the RfD,
and that toxic non-carcinogenic effects from thegroical are unlikely.

The Hazard Index (HI) is generated by adding thes Htp all the chemicals of potential
concern that affect the same target organ or acugfn the same mechanism of action
within a medium or across all media to which anvmiial may reasonably be exposed.
An HI < 1.0 indicates that based on the sum of all HQmsn fdifferent contaminants and
exposure routes, adverse toxic non-carcinogeniecesf from all contaminants are
unlikely. An HI > 1.0 indicates that a site rethtexposure may present a hazard to
human health. The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD

Where CDI = chronic daily intake (mg/kg-day)
RfD = reference dose (mg/kg-day)

CDI and RfD are expressed in the same units amgsept the same exposure period (
chronic, subchronic or short term).



Child Rider (0-12)

The sum of the HQs from inhalation of fugitive déretm riding on the bike trail is 0.01.
The HQ for each of COPC does not exceed the ben&hofiaan HQ of 1. The total Hi
based on individual health endpoints is below ER#&'septable threshold of 1; therefore,
adverse health effects are not expected for thspter.

Adolescent Rider (12-16)

The sum of the HQs from exposure to surface sedugh inhalation, ingestion and
dermal contact is 4. The HQ of 2 from inhalatidm@anganese exceeds the benchmark
of 1. This hazard represents the combined expdsome both on- and off- trail riding.
The total HI based on individual health endpoistabbove EPA’s acceptable threshold of
1 and could possibly have adverse health effecthemervous system under the RME
scenario.

Adult Rider (16-30)

The sum of the HQs from exposure to surface sedugh inhalation, ingestion and
dermal contact is 5. The HQ of 3 from inhalatidm@anganese exceeds the benchmark
of 1. This hazard represents the combined expdsome both on- and off- trail riding.
The total HI based on individual health endpoistabbove EPA’s acceptable threshold of
1 and could possibly have adverse health effecthemervous system under the RME
scenario.

The total HI risk for an individual who uses thaitifor 30 years is 8. As stated earlier,
the hazard is driven primarily by the inhalationnednganese. In addition, when all the
age groupings are combined, the HQ for dermal cbntéh aroclor 1260 is 1. The HQ
for inhalation of aluminum is also 1.

The distribution of manganese is relatively homagenacross the Site. A cursory look
at the subsurface concentrations (0.5 to 2 ft) esigga similar distribution. The
manganese could possibly be naturally occurringpwéter, since a background study
was not performed it is not known whether thishe tase. The Wastebeds 1-8 soils
cannot be considered typical soils or assumed\e kail properties similar to other soils
in New York State, or even in Onondaga County. Wwmgl” that exists at the Site is the
result of many years of Solvay waste disposal.pr&sented in the draft Revised Wetland
Delineation and Floodplain Assessment, October 200&bserved soils were
predominantly a mixture of weathered Solvay wastdenal. Varying proportions of
brown silty loam and a thin surface layer of orgafdecomposed vegetation) material
were also observed.” The waste is visible at tidase and appears white and chalky.
Manganese could be a ubiquitous component of Sabzste. A detailed analysis of the
composition of Solvay waste at the Site would neetle performed to determine this.
Because of the uniqueness of the soils at the &t pf background data for New York
State is not applicable.

Although the HQs for aroclor 1260 and aluminum #&yeébecause of the conservatism
built into the dermal and inhalation exposure medativerse health effects are not likely
from exposure to these contaminants.



Construction Worker

The sum of the HQs from exposure to surface sadll, isvhich is equal to EPA’s non-
cancer threshold. The HQ for each of COPC doeg&xuded the benchmark of an HQ of
1, however. Because of the conservative assungbailt into the construction worker
exposure models, adverse health effects are netcteg for this receptor.

6.3. Uncertainties

The process of evaluating human health cancer @&sids non-cancer health hazards
involves multiple steps. Inherent in each stepthef process are uncertainties that
ultimately affect the final calculated cancer riskead non-cancer health hazards.
Uncertainties may exist in numerous areas, inclydie environmental data used to
conduct the risk assessment, the exposure pararasseimptions, the toxicological
information used in the assessment, and the rigkackerization when there is a mixture
of chemicals present at a site. In general, the s@urces of uncertainty include:

. environmental chemistry sampling and analysis
. environmental parameter measurement

. fate and transport modeling

. exposure parameter estimation

. toxicological data.

Uncertainty in environmental sampling arises intpom the potentially uneven

distribution of chemicals in the media sampled. n&amuently, there is significant
uncertainty as to the actual levels present. Bnwrental chemistry-analysis error can
stem from several sources including the errorsramitein the analytical methods and
characteristics of the matrix being sampled.

Uncertainties in the exposure assessment are detateestimates of how often an
individual would actually come in contact with tbheemicals of concern, the period of
time over which such exposure would occur, andhm models used to estimate the
concentrations of the chemicals of concern at thietpf exposure. Additionally, the

risk assessment assumes that concentrations o&romants remain constant for the
duration of exposure, which is most likely not taese.

Uncertainties in toxicological data occur in exwiting both from animals to humans

and from high to low doses of exposure, as weftr@s the difficulties in assessing the

toxicity of a mixture of chemicals. These uncetties are addressed by making

conservative assumptions concerning risk and expogarameters throughout the

assessment. As a result, the risk assessmentdpsoupper-bound estimates of the risks
to populations near the site, and is highly unlikel underestimate actual risks related to
the site.

Important sources of uncertainty in this HHRA asdalows:



For several chemicals — dibenzo(a,h)anthracentrohighexachlorobenzene, silver, and
thallium — a majority of the sample results werengetect. Substituting one-half the
detection limit therefore significantly affectedetldistribution of the dataset. However,
since these chemicals were not determined to kedrigers, the overall impact of these
biased statistics is minor. For chromium VI, 75ge&at of the samples were non-detect,
which skews the dataset. As mentioned previouslg, hotspot area around sample
WB18-SS-02 had the highest chromium concentratonsite. Additionally, because the

dataset for the construction worker's exposure wasll, statistics could not be

calculated for many of the compounds and the EH&uited to the maximum detected

concentration.

For the dermal exposure to soil pathway, thereatse uncertainties, such as a) not all
chemicals have scientifically established dermabaftion values for soil and therefore

may be left out of the quantitative assessmentsdmetimes soil to skin adherence

factors do not match exactly with site conditioasd c) exposed skin surface area and
exposure frequency may change seasonally, whichnoape adequately accounted for

in the exposure parameters used to represent the ®hario.

The cancer slope factor for nickel refinery dusswaed to evaluate nickel in order to be
health-protective. This may overestimate the fiskn inhalation of nickel. However,
because inhalation of nickel does not pose an @maable risk in the assessment, there
can be assurance that the risks from exposureidacdmpound are not underestimated
and that no further evaluation is necessary.

The RfC is an estimate “(with uncertainty spannpeghaps an order of magnitude) of a
daily exposure to the human population (includiegsitive subgroups) that is likely to
be without appreciable risk of deleterious effetising a lifetime.” The RfC uncertainty
factors, combined with health-protective exposwsuaptions, ensure that non-cancer
hazard is not underestimated. Although the harmatient for manganese exceeded
EPA’s non-carcinogenic hazard threshold of 1, theeedence was slight and was only
for those individuals who leave the trail.

Another factor that puts the manganese hazard equoin perspective is dust particle
size. As noted in the 200Framework for Metals Risk Assessment, particle size of the
inhaled compound is important when consideringrdesily and bioavailability. Larger,
coarser particles are often the result of mechanitsruption (e.g., construction
activities) which the PEF equation models. Thesgelaparticles are less likely to stay
suspended in the air for long periods of time agddgep in to the respiratory tract. Most
likely, the manganese disturbed by ATV riding woblel in the form of larger particles.
However, because it is Solvay waste, rather thaicay soil across the Wastebeds 1-8
Site, it is cannot be known with certainty if thesthe case.

Finally, there is uncertainty associated with modgtiust generation. In addition to the
inherent uncertainty in modeling dust emissionsroge large area, a number of
assumptions had to be made concerning hypothetseabf the bike trail area by ATVs.
However, the input parameters to the dust modelcareservative and therefore it is



unlikely that the cancer risks and non-cancer hebzards from inhalation for the
individual receptors are underestimated. One @afoy of the model is that it does not
allow the user to estimate of exposure to on-traiers from ATV-generated dust.
Nevertheless, the risks and hazards for the oh-tider were low enough that
incorporating additional risks and hazards that mesult from inhalation of ATV-
generated dust would be unlikely to change thelasians of this assessment.

7.0. Risk Summary and Recommendations

The risk and hazard calculations for those recsptioait use the bike trail as intended
(i.e, they abide by posted rules and signage and ddeawé the bike trail) are below
EPA’s levels of concern. However, this risk asses# also considered the possibility
that users may leave the bike trail. This asswmpitias justified based on evidence of
ATV use at the Site and the fact that the new &g will provide greater access to the
Site by residents living on the northwestern shofethe Lake. Risk and hazard
calculations for the receptor that spends a poxiohis or her time off the trail indicate
that the cancer risks are at the upper bound of’&Réceptable risk range and non-
cancer health hazards are above EPA'’s threshdld dthese risks and hazards are based
on 30 years of exposure using the RME assumptiatimed in Section 4 of this HHRA.
The non-cancer hazard comes primarily from inhatatof manganese. Because the
source of manganese is unknown, EPA recommendsiegsaff-trail use of the Site is
effectively prohibited by fencing or other meanBemonstrated hazard from off-trail
riding also suggests that ATV access to the Sibellshalso be prohibited. Currently, the
gates are often unlocked and fencing is inadequeatdfectively keep trespassers from
using the Site.

For several chemicalsi.€., aroclor 1260, arsenic, barium, benzo(a)anthrgcene
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)iitrene, dibenzo(a,h)anthracene,
cadmium, copper, and mercury) the maximum detectatentration, as well as the
calculated EPC, exceed both the restricted-resalesmtd commercial New York State
Soil Cleanup Objectives (see Appendix G). Thisinfation lends further weight to the
need to prohibit off-trail usage of the Site.

The risk and hazard calculations for the futurestamtion worker are below EPA’s
levels of concern.
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