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EXECUTIVE SUMMARY 

T h e  Baseline Risk Assessment report evaluated the potential risk to public 

health and welfare associated with the release or potential release of 

chemicals of the Clark Property in Syracuse, New York. The  methodology of this 

evaluation is based upon the USEPA Superfund Public Health Evaluation Manual 

a n d  was' prepared to identify and  quant i ta te  potential exposures under a 

no-action al ternative fo r  the site. 

Potential exposure concentrations were calculated f o r  selected indicator 

chemicals which represented the most toxic, mobile and persistent chemicals 

present a t  the site. In the absence of media-specific ARAR's, these calculated 

exposure values were compared with existing health-based cri teria in order  to 

characterize . risk. Of the thirteen indicator chemicals, f o u r  were found  to 

greatly exceed health-based criteria. o r  represent greater than a cancer 

risk. 
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1.0 INTRODUCTION 

Dunn Geoscience Corporation (DUNN), in response to a request f rom the law f i rm 

of Shanley, Sweeney and Reilly, P.C. (SS&R), has conducted subsurface 

investigations to characterize soil, groundwater and surface water conditions 

a t  the  Clark Property in Syracuse, New York (Figure 1.0) This document 

eva lua tes r  the potential risk to public health and welfare associated with the 

release or potential release of hazardous substances from the Clark Property 

site. I t  is based on currently available data generated dur ing a hydrogeologic 

investigation of the property conducted by Dunn Geoscience Corporation 

(September 1988). In the event that  any additional media-specific analytical 

data  are  obtained within a reasonable time frame, this document may be revised 

to incorporate this data, if warranted. 

A risk assessment is a multistage process which evaluates the potential adverse 

health effects of exposure to chemicals in the environment. The methodology of 

this assessment is based on the Superfund Public Health Evaluation Manual (EPA, 

1986b) which recommends the use of health based criteria to define acceptable 

exposure levels when media-specific standards are not available. 

The following a r e  the major steps in the public health evaluation process: 

E x ~ o s u r e  Assessment: 

- Select indicator chemicals 

- Define potential routes of exposure 

- Quantitate potential exposure concentrations 

Risk Assessment: 

- Compare calculated exposure concentrations to Applicable or 

Relevant and Appropriate Requirements (ARARs) 

- Compare calculated exposure concentrations to health based 

criteria 

- Assess toxicity and characterize risk 
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2.0 SITE LOCATION AND ENVIRONMENTAL SETTING 

T h e  Clark Property site is adjacent to the proposed location of the  Carousel 

Center Mall in the City of Syracuse, New York a t  the southeastern end of 

Onondaga Lake (Figure 1.0). A portion of the Clark Property (Figure 2.0) is 

listed in the  New York State registry of Inactive Hazardous Waste Sites as a 

Class I1 site. Generally, the site is bordered by Interstate 81 to the 

northeast, Hiawatha Boulevard to the southeast, the New York State Barge Canal 

to  the  southwest, and Onondaga Lake to the northwest. 

T h e  Clark .Property covers approximately 3.5 acres and is relatively f l a t  with 

elevations ranging from approximately 366 feet above mean sea level a t  the 

southwestern edge of the property to 375 feet above sea level in the northern 

part  of the property. The  topography slopes gently toward a drainage ditch 

along the southwestern property line adjacent to the Hess property. Regrading 

of some of the unlisted portion of the site has occurred in conjunction with 

mall construction activities. 

EXPOSURE ASSESSMENT 

I 

3 . 1  Selection of Indicator Chemicals 

Sampling results often identify a large number of chemicals present a t  a site. 

Conducting a public health evaluation that  addresses al l  the substances 

detected would be both di f f icul t  and  impractical. Instead, the indicator 

chemical selection process is designed to identify 10-15 of the "highest risk" 

chemicals a t  a site so that  the public health evaluation focuses on the 

chemicals of greatest concern. T h e  chemicals chosen should represent the most 

toxic, mobile and  persistent chemicals a t  a site as well a s  those present in 

the highest concentrations. 
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Volatile, semi-volatile and PCB (Polychlorinated Biphenyl) analyses were 

performed on samples . collected f rom the Clark Property. Results of the  

semi-volatile analyses revealed very low ( e .  less than 100 ppb) 

concentrations of naphthalene, ; phenol, 4-methylphenol, benzoic acid, 

2-methylphenol and  1,2-dichlorobenzene in  groundwater (Appendix B). T h e  levels 

reported were considered negligible ' relative to  concentrations of Volatile 

Organic ~ h i h i c a l s  (VOCs) detected i n  on-site soils, surface  water and  

groundwater. 

VOC analyses were performed on  surface  water samples collected f rom the Barge 

Canal. T h e  upstream sample contained tetrachloroethene a t  2 ppb. No other 

volatile organics were detected in ei ther the upstream or  downstream samples. 

Results of the  . petroleum hydrocarbon analyses also revealed relatively 

insignificant  concentrations to be present in groundwater, surface  (ditch) 

water and di tch  sediment (Appendices B and  C). 

No PCB's o r  organochlorine pesticides were detected in surface  soil o r  

groundwater samples obtained f rom the  Clark Property. 

Of the  compounds detected, the  following were selected as indicator chemicals 

("chemicals of concern") f o r  the  Clark Property based on concentration, 

frequency of detection, as well as, chemical mobility a n d  toxicity: 

Acetone Methylene Chloride 
Benzene Toluene 
2-Butanone (MEK) 1,l.l-Trichloroethane 
1-1-Dichlorocthanc Trichloroethene 
1,l-Dichloroethene Vinyl Chloride 
trans- 1,2-Dichloroethene Xylenes 
Ethylbenzene 

Of the  selected indicator chemicals, the  following are  known or  suspected 

carcinogens: 



Revision 3 
September 21, 1989 

USEPA Weight of 
Chemical N a m ~  Evidence Classification* 

Benzene A 
1 , l  -Dichloroethane B 2 
1,l-Dichloioethene C 
Methylene Chloride B 2 
Trichloroethene B 2 
Vinyl Chloride A 

(See Appendix H) - 

USEPA Carcinogenicity 
Determination* 

Known Human Carcinogen 
Probable Human Carcinogen 
Possible Human Carcinogen 
Probable Human Carcinogen 
Probable Human Carcinogen 
Known Human Carcinogen 

3.2 Define ~ o t e n t i a l  routes of exDosurc 

Routes of 'exposure are  the probable scenarios by which people may come in 

contact with contaminated media both onsite and  offsite. A n  exposure pathway 

consists of f o u r  elements: (1) a source and  mechanism of chemical release to 

the environment, (2) an  environmental transport medium (e.g., air, groundwater)  

(3) a point of potential human contact with the contaminated medium ("exposure 

point") and  (4) a human exposure route (e.g. drinking water ingestion) a t  the 

contact point. At the Clark Property site, the selected chemicals of concern 

were detected in groundwater, subsurface soil, onsite surface water (drainage 

ditch) and  di tch sediments. In addition, inhalation of volatile chemicals 

presents a potential exposure pathway. 

3.2.1 Potential Onsite E x ~ o s u r e  Routes 

In terms of onsite exposures, the concerns a re  ( 1 )  direct contact with 

chemicals detected in onsite soils and  (2) inhalation of volatile chemicals 

detected in the  onsite surface water and soils. 

T h e  property is part  of a former salt marsh and the groundwater in the  area is 

not useable as a source of potable water. The  onsite surface water is located 

in a d i tch  along the HessIClark property boundary and is comprised primarily of 

onsite surface  water runoff and local groundwater discharge and has no known 

use. Therefore, direct contact with contaminants in ei ther the groundwater,  

surface  water o r  sediments is considered unlikely. 
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Direct contact with contaminants in the subsurface soils is also considered 

unlikely as site access is restricted and  controlled. However, based on the 

assumption that  this site may undergo commercial development in the future,  

direct  cbntact with onsite subsurface soils during construction activities 

should be considered as a potential onsite exposure pathway. 

Inhalation o f  ambient a i r  is also considered to be a potential onsite exposure 

pathway due  to the volatile nature of the  chemicals of concern in onsite soils 

and  surface (ditch) water. 

3.2.2 Potential Offsite E x ~ o s u r e  Routes 

In  evaluating the potential f o r  offsi te exposure t o  chemicals of concern on the 

Clark Property, the focus is to def ine  potentially completed pathways f o r  the  

migration of onsite contaminants to offsi te receptors. The  site is located in 

a n  industrial area where access is restricted by six-foot, chain link fencing 

and  guarded around the clock. There  is no residential housing in the area  nor 

are  there any public recreational facilities. Therefore, the public is 

unlikely to have direct contact with onsite soils. Onsite groundwater has the  

potential to, discharge to the NYS Barge Canal a n d  Onondaga Lake, but neither 

.are  potable water supplies. In addit ion to onsite groundwater, surface water 

in the onsite drainage ditch discharges to the Barge Canal. Although presently 

there is no known exposure route fo r  offsi te surface  water, fu ture  use of the 

Barge Canal and  Onondaga Lake may involve recreational activities. In that  

case, recreational use of potentially impacted surface  water would represent a 

completed pathway for  exposure. ' 

T o  date, sampling results have not indicated the  presence of any  indicator 

chemicals in  the Barge Canal. Therefore, this potential pathway of exposure is 

cdnsidered incomplete a t  this time and  will not be addressed. 

In  terms of potential offsi te exposure to contaminants in the ambient air ,  

there does not appear to be any offsi te receptors immediately downwind of the 

site. In this case, the New York State Department of Environmental  
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Conservation suggests that the evaluation focus on the potential concentration 

of indicators in ambient air  a t  the site boundary (NYSDEC, 1986). 

3.2.3 E x ~ o s u r e  Routes of Concern 

The following scenarios have been identified as potential completed routes of 

exposure for  chemicals of concern at  the Clark Property site: 

- Inhalation of volatile chemicals from undisturbed soils 

- Inhalation of volatile chemicals from surface (ditch) water 

- Dermal contact and incidental ingestion of indicator chemicals 

resulting from direct contact with soils 

- Inhalation of volatile chemicals in ambient air  at the property 

boundary 

Quantitate Potential E x ~ o s u r e  Concentrations 

Potential exposure concentrations are  calculated by incorporating information 

on the physical/chemical properties of the indicator chemicals and field 

monitoring data into an appropriate mathematical model. Sample calculations 

and methodologies are  presented in Appendices D, E, F and G. 

Data Used to Estimate E x ~ o s u r e  Concentrations 

Table 1 presents the "worst case" and "average case" soil, surface water and 

groundwater data used to calculate both onsite and offsite exposure levels for  

each of the indicator chemicals. 
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T o  quant i ta te  potential intake of volatile contaminants in soil via inhalation, 

both worst case and  average case estimates were calculated using areas of 

contamination defined by total VOC levels obtained during subsurface soil 

sampling rat the  site (DUNN Sept. 1988). Two dist inct  soil contaminant plumes 

(Plume a a n d  Plume b) were identif ied and a re  shown in Figure 3. Worst case 

estimates incorporated the highest contaminant concentrations f r o m  both 

contaminant plumes. The  worst case 'area of Plume a was defined as  the area 

outl ined by the  500 ppm contaminant concentrat ion isochron which includes TB-6, 

TB-I0 and  TB-11. The  worst case a rea  of Plume b was defined as the  area 

outl ined by the  1000 ppm isochron a round  TB-2. Contaminant concentrations were 

estimated by using analytical laboratory d a t a  f rom the  soil borings within each 

def ined area. Average case estimates represent . t h e  geometric mean of 

contaminant concentrations from the  total area of  contamination which covers 

approximately 38,000 ft2. This area  is defined by the outermost isochron and 

incorporates concentrations from both contaminant plumes. Due to the large 

area of contamination used to estimate the average case exposure, little 

d i f ference  exists between average case and  worst case exposure values for  

inhalat ion of volatilized soil contaminants. 

Analytical results f rom the soil borings were also used to calculate worst case 
, 

and  average case exposures resulting f rom dermal  contact with onsite soils 

dur ing excavation/construction activities. T h e  worst case concentrat ion 

represents the  highest level of each indicator chemical detected onsite; 

whereas, the average case is the geometric mean of onsite soil concentrat ions 

f o r  each indicator chemical. 

T h e  surface  (ditch) water results were used to calculate the  potential 

volatilization of indicator chemicals f r o m  water i n  the onsite dra inage ditch. 

Due to the  limited number of samples collected, only worst case estimates are  

presented. 
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3.3.2 Calculatinn Potential Onsite Inhalation E x ~ o s u r e ~  

T h e  emission ra te  and  subsequent a i r  concentrat ion fo r  each indicator chemical 

detected , i n  onsite soil and ditch water were calculated using the equations 

presented in  Appendix D. The  equations a re  based on (i.e., combinations o f )  

those presented in  the Superfund Exposure Assessment Manual (EPA, 1986a) for  

estimated volatile releases f rom landfills a n d  impacted surface  water. 

T h e  basis f o r  the  soil equations is Fick's First Law of steady state d i f fus ion 

(EPA, 1986a). Fick's Law assumes tha t  d i f fus ion into the atmosphere occurs a t  

a planar surface  where concentrations remain constant. T h e  equations d o  not 

take into account the e f f e c t s ' o f  biodegradation, dilution and transport  in 

water o r  adsorption to soils. T h e  model emphasizes diffusion of the  

contaminant vapor through the soil cover as  the controlling fac tor  f o r  

emissions. T h e  equations also assume that  there is zero concentration of the  

volatilizing chemical a t  the soil surface, facil i tat ing the movement of 

chemicals f rom a n  area of higher concentration to a n  area of lesser 

concentration. T h e  presence of water in  the  soil cover will decrease the  f lux  

rate of volatiles by decreasing the  porosity of the soil. However, EPA 

suggests that  the total soil porosity f o r  d ry  soils be used in order  to 

represent the' worst case (EPA, 1986a). 

T h e  equations used to calculate emissions f rom the  onsite ditch water a r e  based 

on a model where the dominant process is molecular diffusion, which is 

dependent o n  phase exchange coefficients rather than vaporization f rom the 

solution. I t  is assumed that  the water  body a n d  the chemicals dissolved a r e  

well mixed wi th  a th in  surface layer across which a concentration gradient  

exists. It  also assumes that  the a i r  above the water is well mixed and  that  a 

th in  layer above the water surface  contains a second concentration gradient. 

T h e  concentrat ions across the layers a r e  assumed to be unequal such that  the 

volatilization ra te  of the indicator chemicals into the a i r  is greater than the  

condensation ra te  back to the water (EPA, 1986a). 

Table  2 presents the calculated emission rate a n d  a i r  concentration f o r  each 

indicator chemical. Air  concentrations were derived by dividing the emission 




















































































































