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1.0 INTRODUCTION

Conestoga-Rovers & Associates (CRA) conducted a Supplemental Site Investigation 
(SSI) at the Niagara Ceramics Site ("Site") located at 51 Hayes Place, Buffalo, New York.  
The Site location and Site layout are shown on Figures 1.1 and 1.2, respectively. 
 
The SSI was conducted in accordance with the "Work Plan for Supplemental Site 
Investigation" (Work Plan) presented in the letter from R. Shepherd of CRA to J. Brown 
of Hodgson Russ dated March 1, 2006.  The Work Plan was reviewed by the New York 
State Department of Environmental Conservation (NYSDEC) and additional work was 
incorporated into the final document based on the NYSDEC comments which followed 
the review. 
 
 
1.1 PREVIOUS INVESTIGATIONS

Environmental Audits, Inc. conducted a Phase II Environmental Assessment at the 
Niagara Ceramics Site and the adjoining former Buffalo China warehouse facility in 
2004.  The investigative results for the Niagara Ceramics Site are summarized and 
discussed in Appendix A. 
 
 
1.2 REPORT ORGANIZATION

This report presents a summary of the field activities conducted for the SSI and an 
assessment of the available data.  The report is organized as follows: 
 
• Section 1.0 - Introduction; 

• Section 2.0 - Field Activities:  A summary of the field activities completed during 
the SSI is presented in Section 2.0; 

• Section 3.0 - Analytical Results:  The analytical results obtained from soil and 
groundwater sampling conducted during the SSI are presented in 
Section 3.0; 

• Section 4.0 - Qualitative Human Health Exposure Assessment:  A qualitative 
assessment of the potential for exposure of humans at and in the 
vicinity of the Site to site-related contaminants is presented in 
Section 4.0; and 

• Section 5.0 - Conclusions and Recommendations:  Conclusions regarding 
subsurface conditions at the Niagara Ceramics Site and 
recommendations are presented in Section 5.0. 
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2.0 FIELD ACTIVITIES

The field activities of the SSI were conducted between May 1 and May 11, 2006.  The 
activities completed consisted of soil sampling, groundwater sampling, and hydraulic 
monitoring.  Details of these activities are presented in the following subsections. 
 
 
2.1 SOIL SAMPLING

Seventeen soil borings, BH-1 through BH-17, were advanced during the SSI.  Each 
boring was advanced to sampler refusal.  Soil samples were collected continuously from 
each boring and logged for geologic record.  The locations of the borings are shown on 
Figure 2.1.  A summary of the boring locations, purpose of each boring, and analytical 
samples collected is presented in Table 2.1.  Stratigraphic logs are presented in 
Appendix B. 
 
In general, fill comprising a mixture of sand, gravel, silt, clay, brick, and slag, was 
encountered at all borehole locations to depths of up to 4 feet below ground surface 
(ft bgs), and was overlain by gravel or asphalt paving.  Clay generally described as clay 
with silt (CL classification) or stiff clay (CH classification) was encountered below the fill 
through the full depth of each borehole (up to 16.9 ft bgs).   
 
 
2.2 MONITORING WELL INSTALLATION

The Work Plan specified that up to four overburden groundwater monitoring wells 
would be installed at boring locations BH-1 through BH-4.  Numerous underground 
utilities are located in the vicinity of BH-4.  Due to these utilities, NYSDEC agreed that 
drilling with the larger diameter equipment required to install monitoring wells should 
not be attempted at this location.  Therefore, with the approval of NYSDEC, the 
monitoring well was moved from BH-4 northwest approximately 100 ft to the location of 
BH-14. 
 
As the field investigation progressed, NYSDEC requested that two additional 
monitoring wells (MW-8 and MW-9) be installed adjacent to borings BH-5 and BH-15 to 
further define the extent of presence of lead at elevated concentrations previously 
identified beneath the warehouse building. 
 
The locations of the six monitoring wells installed during the SSI, as well as MW-1 
through MW-3 installed previously, are shown on Figure 2.1.  A summary of monitoring 
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well installation details is presented in Table 2.2.  Stratigraphic and instrumentation logs 
are presented in Appendix B. 
 
Following installation, each monitoring well was developed by surging and pumping to 
remove accumulated sediment. 
 
2.3 HYDRAULIC MONITORING

Three complete rounds of water level measurements were collected following the 
completion of the well installation program.  The water level measurements are 
summarized in Table 2.3.  As shown in the table, the depth to groundwater varies from 
approximately 1.5 ft bgs at MW-9 to approximately 7.5 ft bgs at MW-6.  Water level 
elevations range between approximately 11.7 feet at MW-6 to 18.0 feet at MW-9.  The 
water level elevations measured on May 11, 2006, following well development and prior 
beginning purging for groundwater sampling, are shown on Figure 2.2. 
 
 
2.4 GROUNDWATER SAMPLING

Groundwater samples were collected from the six newly installed monitoring wells on 
May 11, 2006.  Wells were purged using a peristaltic pump operated at a low rate in 
order to prevent excessive drawdown.  Well purging continued until consecutive 
readings of pH, conductivity, and temperature were within ±10 percent.  Measurements 
of turbidity were collected as purging proceeded.  Following completion of well 
purging, samples for analysis of volatile organic compounds (VOCs) were collected 
using well-dedicated bailers.  At MW-8, samples for analyses of total and dissolved lead 
were also collected at the request of NYSDEC.  The samples for lead analyses were 
collected directly into laboratory-supplied sample containers using the peristaltic pump 
with well-dedicated discharge tubing.  A 45 micron in-line filter was added to the pump 
discharge tubing to filter samples for dissolved lead analyses.  A groundwater sample 
collection and analysis summary is presented in Table 2.4. 
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3.0 ANALYTICAL RESULTS

The data received from the analytical laboratory have been reviewed for quality 
assurance purposes.  A memorandum presenting the analytical data and results of the 
quality assurance review are presented in Appendix C.   
 
 
3.1 SOIL

Tables 3.1 and 3.2, respectively, present summaries of the concentrations of lead and 
organic chemical compounds detected in soil samples collected during the SSI.  The soil 
analytical data for the SSI are presented within the Quality Assurance Review in 
Appendix C. 
 
As shown in Table 3.1, lead was detected in each of the 32 soil samples that were 
analyzed.  Detected concentrations range from 0.47 milligrams per kilogram (mg/kg) to 
9,250 mg/kg.  The detected lead concentrations are greater than the draft Soil Cleanup 
Objectives (SCO) unrestricted use criterion1 of 400 mg/kg in eight of 32 samples; BH-1 
(0.5 to 1 ft), BH-2 (0 to 1 ft), BH-5 (0.5 to 1.2 ft), BH-7 (1.4 to 1.8 ft), BH-9 (0.5 to 1 ft), 
BH-15 (1.5 to 2 ft), and BH-16 (0.75 to 1.2 ft).  The lead concentrations in the deeper 
sample intervals at BH-1, BH-5, BH-9, BH-15, and BH-16 are well below 400 mg/Kg, 
indicating that the depth of lead impact in soil is limited to depths up to 2 feet bgs.   
 
In general, the detected concentrations of lead are greatest in the area between the 
Niagara Ceramics building and the Harrison Street warehouse2, at BH-7, 1.4 to 1.8 ft 
(4,980 mg/kg) and BH-9, 0.5 to 1 ft (9,250 mg/kg).  The maximum detected 
concentration of lead in soil sample locations on the north side of the Site, along the 
Conrail railroad tracks (BH-1, BH-15, BH-16, BH-17) was 804 mg/Kg.  At sample 
locations along the south side of the Site (BH-3, BH-4, BH-11, BH-12, BH-13, BH-14), the 
detected lead concentrations are generally below 400 mg/kg, with the exception of 
BH-3, where lead was detected at 2,500 mg/kg at the 0.5- to 1-ft interval. 
 
As shown in Table 3.2, detected VOCs include cis-1,2-Dichloroethene (cis-1,2-DCE), 
methylene chloride, tetrachloroethene (PCE), and trichloroethene (TCE).  The detected 

                                                      
1 Based on the proposed Soil Cleanup Objectives (SCO) presented in the draft 6 NYCRR Part 375 

dated November 2005. 
2 The Harrison Street warehouse refers to a building at the northwest end of the Niagara Ceramics 

facility, which was reportedly constructed as a mirror manufacturing facility by the Standard 
Mirror Co. in the early 1900's, and was apparently closed in the 1960s. 
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concentrations are below the draft SCO unrestricted use criteria with the exception of 
BH-5.  At this location, the detected concentrations of cis-1,2-DCE and TCE in the 
shallow sample interval (1.6 to 2.5 ft) are 15,000 micrograms per kilogram (μg/kg) and 
670,000 μg/kg, respectively.  The detected concentrations of cis-1,2-DCE and TCE in the 
deeper sample interval (5.5 to 6.5 ft) are 1,200 μg/kg and 88,000 μg/kg, respectively, or 
approximately one order of magnitude lower.  These data indicate a surface or 
near-surface source. 
 
Also as shown in Table 3.2, various SVOCs, primarily including polynuclear aromatic 
hydrocarbons (PAHs) were detected in Site soils.  In general, the detected concentrations 
are below the draft SCO unrestricted use criteria, with the exception of BH-12 and 
BH-13, located along the south side of the Site.  The SVOCs which were detected at 
concentrations above the draft SCO unrestricted use criteria include benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, chrysene, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene.  The detected concentrations of SVOCs in Site soil are generally 
lower in the deeper sample intervals, indicating that the depth of SVOC impact is 
limited. 
 
The investigative results and comparison of detected concentrations to screening criteria 
for industrial use are discussed further in Section 4.2. 
 
 
3.2 GROUNDWATER

The groundwater samples collected during the SSI were analyzed for Target Compound 
List (TCL) VOCs.  In addition, a groundwater sample from MW-8 was analyzed for total 
and dissolved lead.  Table 3.3 presents a summary of the analytical data for 
groundwater samples collected during the SSI.  The groundwater analytical data for the 
SSI are presented within the Quality Assurance Review in Appendix C. 
 
As shown in Table 3.3, the detected VOCs in groundwater include 
4-Methyl-2-pentanone, cis-1,2-DCE, methyl tert butyl ether, TCE, and vinyl chloride.  
The primary detected VOCs include TCE, and its daughter product cis-1,2-DCE.  These 
chemicals were detected at MW-4, MW-5, and MW-6, in the area between the Niagara 
Ceramics building and the Harrison Street warehouse, with the greatest concentrations 
being detected at MW-6.  Vinyl chloride was also detected at MW-6.  The concentrations 
of VOCs were generally non-detect at MW-9, along the northern boundary, and at 
MW-7 to the south of the Niagara Ceramics building.  TCE and cis-1,2-DCE were also 
detected at MW-8, located to the north of the Niagara Ceramics building, but at much 
lower concentrations compared to MW-5. 
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Lead was detected in groundwater at MW-8.  The total concentration of lead reported in 
the sample from MW-8 was 46 micrograms per liter (μg/L); however, dissolved lead 
was not detected at this location at or above 3 μg/L.  The turbidity of the sample 
collected from MW-8 was approximately 200 NTU indicating the presence of sediment 
in the samples.  The elevated concentration of total lead is due to the sediment in the 
sample and is not indicative of groundwater quality. 
 
The groundwater investigative results and comparison of detected concentrations to 
screening criteria are discussed further in Section 4.2. 
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4.0 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

4.1 GENERAL

A qualitative human health exposure assessment for the Niagara Ceramics Site has been 
prepared in accordance with the requirements of Draft DER-10 Technical Guidance for 
Site Investigation and Remediation, Appendix 3B, December 2002, and U.S. EPA risk 
assessment guidance, and is presented in the following subsections. 
 
 
4.2 SITE CHARACTERIZATION

4.2.1 SITE DESCRIPTION

The Site is located at 51 Hayes Place in Buffalo, New York.  The Site location and Site 
layout are shown on Figures 1.1 and 1,2, respectively, presented previously.  The Site 
comprises approximately 8 acres and is bounded on the north by Conrail railroad tracks, 
on the east by the adjoining former Buffalo China warehouse and other 
commercial/industrial facilities, and on the south and west by residential properties.  
Interstate highway I-190 is located nearby to the south of the Site.  The nearest water 
body is the Buffalo River, located approximately 1/4 to 1/2 mile south and east of the 
Site. 
 
 
4.2.2 GENERAL SITE USE

The Site includes buildings, outdoor storage silos, and roadway and parking areas.  The 
manufacturing building is a multi-story structure covering approximately 4 acres.  This 
building is connected to the Buffalo China warehouse to the east.  Another smaller 
building referred to as the Harrison Street warehouse is located on the northwest end of 
the Site, and covers an area of approximately 0.5 acres.  The primary access to the Site is 
through the east side of the Site, near the Buffalo China warehouse.   
 
 
4.2.3 PREVIOUS INVESTIGATIONS

Previous environmental investigations conducted at the Site are discussed in Section 1.1 
and summarized in Appendix A. 
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4.2.4 NATURE AND EXTENT OF CONTAMINATION

The following sections provide brief discussions of the chemical distribution in surface 
soil, subsurface soil, and groundwater.  Soil and groundwater sample locations are 
shown on Figure 2.1, presented previously. 
 
Surface Soil 
 
Surface soil conditions (up to approximately 2 ft bgs) exterior to Site buildings, are 
characterized by soil samples collected during the SSI from the locations listed below.   
 

Borehole Depth (ft bgs) Analytical parameters 

BH-1 0.5 - 1 Lead 
BH-2 0 - 1 Lead 
BH-3 0.5 - 1 Lead 
BH-4 0.3 - 1.2 Lead 
BH-5 0.5 - 1.2 Lead 
BH-5 1.6 – 2.5 Lead, VOCs, SVOCs 
BH-6 0 - 0.5 Lead 
BH-6 1.5 - 2 VOCs, SVOCs 
BH-7 0.5 - 1 Lead 
BH-7 1.4 - 1.8 Lead 
BH-8 0.5 - 1 Lead 
BH-8 1.4 - 2.1 Lead, VOCs, SVOCs 
BH-9 0.5 - 1 Lead 
BH-10 0.5 - 1 Lead 
BH-10 1.3 - 1.8 Lead 
BH-11 0 - 0.5 Lead 
BH-11 0.5 - 3 Lead 
BH-12 0.3 - 1 Lead 
BH-12 1.2 - 2.5 Lead, VOCs, SVOCs 
BH-13 0.5 - 1.1 Lead, VOCs, SVOCs 
BH-13 1.5 - 2.5 Lead, VOCs, SVOCs 
BH-14 0.5 - 1.5 Lead 
BH-15 1.5 - 2 Lead 
BH-16 0.75 - 1.2 Lead 
BH-17 0 - 0.5 Lead 
BH-17 1 - 1.5 Lead 
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The results of the SSI indicate that surface soils are impacted with lead, VOCs, and 
SVOCs.  At some of the sample locations, as discussed in Section 3.1, the detected 
concentrations are greater than the unrestricted site use criteria presented as part of the 
proposed Soil Cleanup Objectives (SCO) in the draft 6 NYCRR Part 375 dated 
November 2005. 
 
The results from the previous (Phase II) investigation conducted in 2004 also indicate the 
presence of metals and organic chemicals in some soil samples at concentrations greater 
than the draft SCO unrestricted site use criteria.  The Phase II results are provided in 
Appendix A.  During the Phase II investigation a sample composite approach was used 
which resulted in large sample intervals and in some cases multiple boreholes being 
combined into a single analytical sample.  The shallowest sample interval for which data 
are available is from 0 to 4 ft bgs.  The Phase II investigation data are considered in the 
assessment of chemicals of potential concern, in Section 4.2.6. 
 
Subsurface Soil 
 
Subsurface soil conditions exterior to Site buildings are characterized by soil samples 
collected during the SSI from boreholes BH-1 through BH-17 (all depth intervals). 
 
The results of the SSI indicate that subsurface soils are impacted with lead, VOCs, and 
SVOCs.  At some sample locations, as discussed in Section 3.1, the detected 
concentrations are greater than the draft SCO unrestricted site use criteria.  In general 
the detected concentrations of lead and SVOCs are higher in the shallow soil sample 
intervals (up to approximately 2 ft bgs), compared to the deeper sample intervals.  The 
presence of VOCs in soil is relatively limited, primarily to BH-5.  At this location, the 
shallow sample (1.6 to 2.5 ft bgs) concentrations were approximately one order of 
magnitude greater than the deeper interval (5.5 to 6.5 ft).  At other locations, VOCs were 
generally not detected.  Where detected, the analyte concentrations were relatively low. 
 
As discussed above, the results from the Phase II investigation also indicate the presence 
of metals and organic chemicals in some soil samples at concentrations greater than the 
draft SCO unrestricted site use criteria.  Some of the Phase II composite sample data are 
not considered useable for characterization purposes, e.g., samples that were 
composited from multiple boreholes for VOC analysis.  The remaining data for exterior 
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sample locations3 are considered in the assessment of chemicals of potential concern, in 
Section 4.2.6. 
 
Groundwater 
 
Groundwater conditions at the Site are characterized by groundwater samples collected 
during the SSI from wells MW-4, MW-5, MW-6, MW-7, and MW-8. 
 
The results of the SSI indicate that groundwater is impacted with TCE, cis-1,2-DCE, and 
vinyl chloride in the area between the Niagara Ceramics building and the Harrison 
Street warehouse.  The groundwater impact appears to extend from the vicinity of 
MW-5, toward the site boundary at MW-6.  Based on the direction of groundwater flow, 
the impacted groundwater at MW-6 may extend off-site in a southerly direction.  
Groundwater at MW-8, located on the northern side of the Niagara Ceramics building 
was also found to be impacted with TCE and cis-1,2-DCE.  Lead (total) was detected at 
MW-8, but was not detected in the dissolved sample analysis. 
 
 
4.2.5 CONCEPTUAL SITE MODEL

In order to evaluate the significance of the impacted media at the Site, the potential 
pathways by which individuals may come in contact with these media must be 
determined.  The combination of factors (chemical source, media of concern, release 
mechanisms, and potential receptors) that could produce a complete exposure pathway 
and lead to human uptake of chemicals is assessed in what is defined by the Conceptual 
Site Model (CSM). 
 
Based on the current land use and the anticipated future land use of the Site the 
following potential receptors, as summarized in the CSM presented in Table 4.1, may be 
exposed to site media: 
 
• Trespasser (current/future); 

• Industrial Worker (current/future); and 

• Construction Worker (future). 

 

                                                      

 
  

3 The Phase II investigation conducted in 2004 included collection of soil samples from boreholes 
within building interiors, which were advanced through building floors into underlying soil.  
These data are included in Appendix A but are not used as part of this assessment. 
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Impacted media at the site include surface soil, subsurface soil, and groundwater.  Air is 
also considered an impacted medium based on the soil and groundwater impacts due to 
the potential for vapor release into ambient and/or indoor air.  Groundwater beneath 
the Site is not currently used as potable drinking water source.  The potable water for 
the Site and the surrounding area is currently supplied by a municipal source and this is 
expected to continue.  However, groundwater may be encountered by a 
construction/utility worker during ground intrusive activities.  Ingestion, dermal 
contact, and inhalation are the potential routes of exposure.  All of these factors are 
evaluated in the CSM. 
 
 
4.2.6 SELECTION OF CHEMICAL OF POTENTIAL CONCERN (COPC)

This section presents the process for establishing chemicals of potential concern (COPCs) 
for the Site.  COPCs are chemicals related to the Site, which pose the greatest potential 
public health risk.  In general, detected chemicals are identified as COPCs based upon 
their concentrations and known toxicity characteristics. 
 
The selection of COPCs for each medium was completed using a screening process 
involving a comparison of the maximum detected concentration of each contaminant in 
a specific medium to a risk-based concentration associated with target risks and 
conservative default exposure assumptions. 
 
The most up-to-date risk-based concentrations (RBCs) from U.S. EPA Region III 
(Region III Risk-Based Concentration (R3-RBC) Table, Soil Industrial, April 11, 2006), 
and the Soil Cleanup Objectives (SCO) for industrial use presented in the draft 6 NYCRR 
Part 375 dated November 2005, were used to identify COPCs in soil.  As stated in 
Part 375-1.1, the SCOs are intended to be applicable to all remedial programs for inactive 
hazardous waste disposal sites, remedial programs for brownfield sites, and/or 
remedial programs for environmental restoration projects.  In addition, U.S. EPA 
Region IX Preliminary Remediation Goals (PRGs) for Industrial Soil were used when 
R3-RBCs or SCOs were not available. 
 
COPCs in groundwater were identified based on a comparison to: NYSDOH maximum 
contaminant levels (MCLs) for public water systems; Ambient Water Quality Standards 
and Groundwater Effluent Limitations from NYSDEC Division of Water Technical; and, 
Operational Guidance Series, and U.S. EPA Region III (Region III Risk-Based 
Concentration (R3-RBC) Table, Tap Water, April 11, 2006. 
 

 
  
 

37191 (2) 11 CONESTOGA-ROVERS & ASSOCIATES 



In addition, COPCs in soil and groundwater were identified based on a comparison to 
U.S. EPA Draft Guidance for Evaluation of the Vapor Intrusion to Indoor Air Pathway 
from Groundwater and Soils, U.S. EPA, November 2005. 
 
Surface Soil 
 
The on-Site surface soil screening criteria were the U.S. EPA Region III RBCs for 
industrial use (based on ingestion), and the proposed SCOs for industrial use from the 
draft 6 NYCRR Part 375 (based on the ingestion, dermal contact, and inhalation 
exposure pathways).  As presented in Table 4.2, TCE, benzo(a)pyrene, 
dibenz(a,h)anthracene, arsenic, and lead were detected at maximum concentrations 
greater than the conservative screening criteria, and therefore were identified as COPCs. 
 
Soil 
 
The on-Site soil screening criteria were the U.S. EPA Region III RBCs for industrial use 
(based on ingestion), and the proposed SCOs for industrial use from the draft 6 NYCRR 
Part 375 (based on the ingestion, dermal contact, and inhalation exposure pathways).  As 
presented in Table 4.3, trichloroethene, benzo(a)pyrene, dibenz(a,h)anthracene, arsenic, 
and lead were detected at maximum concentrations greater than the conservative 
screening criteria, and therefore were identified as COPCs. 
 
Soil-to-Indoor Air 
 
Currently, screening criteria for soil-to-indoor air are not available.  Therefore, as shown 
in Table 4.4, all detected volatile compounds as defined by U.S. EPA (2002) were 
identified as COPCs for the soil within 100 ft of the existing buildings consistent with 
U.S. EPA (2002) guidance, due to a lack of screening criteria. 
 
Groundwater 
 
The on-Site groundwater screening criteria were the NYSDOH maximum contaminant 
levels (MCLs) for public water systems (based on the ingestion exposure pathway); 
Ambient Water Quality Standards and Groundwater Effluent Limitations from 
NYSDEC Division of Water Technical and Operational Guidance Series; and U.S. EPA 
Region III (Region III Risk-Based Concentration (R3-RBC) Table, Tap Water, April 11, 
2006 (based on the ingestion and inhalation exposure pathways).  As presented in 
Table 4.5, cis-1,2-DCE, TCE, vinyl chloride, and lead (total) were detected at maximum 
concentrations greater than the screening criteria and therefore were identified as 
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COPCs.  However, since the Site groundwater is not used for potable supply the 
comparison to drinking water criteria is conservative. 
 
Groundwater –to-Indoor Air 
 
The on-Site groundwater-to-indoor air screening criteria were the Generic Screening 
Levels, based on a cancer risk of 1 x 10-6 and a non-cancer hazard quotient of 1, U.S. EPA 
Draft Guidance for Evaluation of the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils, U.S. EPA, November 2005.  As presented in Table 4.6, 
cis-1,2-DCE, TCE, and vinyl chloride were detected at maximum concentrations greater 
than the screening criteria and therefore were identified as COPCs. 
 
 
4.3 EXPOSURE ASSESSMENT

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

2. identification of potential exposure pathways; and 

3. quantification of exposure. 

 
The qualitative human health exposure assessment addresses the first two objectives.  
The quantification of exposure is addressed in subsequent stages of the Human Health 
Risk Assessment (HHRA), as required. 
 
 
4.3.1 CHARACTERIZATION OF EXPOSURE SETTING

As part of the assessment process, potential exposure pathways are determined through 
an evaluation of the physical setting of the Site and the potentially exposed populations.  
A brief description of the physical setting of the Site is presented in Section 4.2.  The 
consideration of Site-specific factors related to land usage is important in the 
development of realistic exposure scenarios and quantification of risks and hazards.  The 
current and future potential land uses that are reasonably expected for the Site 
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determine what populations may potentially be exposed.  The Site land uses are 
discussed below. 
 
Current Land Use 
 
The Site is currently occupied by Niagara Ceramics and is used for manufacture of 
ceramic products.  The current potentially exposed population includes Site (industrial) 
workers, and persons who may trespass on the Site. 
 
Future Land Use 
 
It is reasonable to assume that the Site will remain under the current land use for the 
foreseeable future.  Future maintenance or construction activities on the Site may 
necessitate some below-grade excavation.  The future potentially exposed population 
includes Site (industrial) workers, construction/utility workers, and persons who may 
trespass on the Site. 
 
 
4.3.2 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS

An exposure pathway describes the means by which an individual may be exposed to 
contaminants originating from a site4.  An exposure pathway is complete (i.e., it could 
result in a receptor contacting a COPC) if the following elements are present: 
 
1. A source or a release from a source (e.g., COPCs released to soil due to historical 

releases during plant operations). 

2. A probable environmental migration route of a site-related COPC (e.g., leaching 
or partitioning from one medium to another). 

3. An exposure point where a receptor may come in contact with a site-related 
COPC (e.g., surface and subsurface soil). 

4. A route by which a site-related COPC may enter a potential receptor's body 
(e.g., ingestion, dermal contact, or inhalation). 

5. A receptor population which is potentially exposed. 
 
If any of these elements are not present, the exposure pathway is considered incomplete 
and does not contribute to the total exposure from the Site. 

                                                      

 
  

4 As described in Draft DER-10, Appendix 3B, an exposure pathway has five elements: 
(1) a contaminant source; (2) contaminant release and transport mechanisms; (3) a point of 
exposure; (4) a route of exposure; and (5) a receptor population. 
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The first element, a source or release from a source, is satisfied at the Site, as previously 
indicated in Section 4.2.  The remaining elements are described in the following 
subsections. 
 
 
4.3.2.1 FATE AND TRANSPORT IN RECEIVING MEDIA

Many complex factors control the partitioning of a COPC in the environment; thus 
measured concentrations only represent Site conditions at a discrete point in time.  An 
understanding of the general fate and transport characteristics of the COPCs is 
important when predicting future exposure, linking sources with currently 
contaminated media, and identifying potentially complete pathways to Site media.  
Therefore, the fate and transport analysis conducted at this stage of the exposure 
assessment is not intended to provide a quantitative evaluation of media-specific COPC 
concentrations; it is meant to identify media that are likely to receive Site-related COPCs. 
 
The concentration and distribution of COPCs in the environment are constantly subject 
to change due to dispersal by wind and water, and chemical and biological degradation 
by microorganisms.  Once released to the environment, COPCs can partition between 
air, water, sediment, soil, and biota, and be subsequently subjected to one or more of the 
following processes: 
 
1. Transportation (e.g., convection by wind or water). 

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

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

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

5. Accumulation in one or more media. 
 
Several transport mechanisms, such as advection and dispersion, are controlled 
primarily by the physical characteristics of the Site, and thus are essentially the same for 
all COPCs.  However, other transport and transformation processes, such as 
volatilization, sorption, and biodegradation, depend on certain physical and chemical 
properties and, therefore, vary for each COPC. 
 
The following section provides a fate and transport evaluation to determine the relative 
significance of the release sources and mechanisms. 
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4.3.2.1.1 POTENTIAL MIGRATION OF SOIL OR  
GROUNDWATER COPCs TO AIR 

During ground intrusive activity, such as excavating soil for utility trenching or general 
construction, volatile COPCs could volatilize into ambient air and be inhaled by a 
construction/utility worker.  Also, COPCs that adhere to soil particles, such as metals, 
may become suspended in the air column and could also be inhaled by the 
construction/utility worker.  During potential future excavation activities, groundwater 
may accumulated or pool in the bottom of the excavation, therefore direct contact of the 
groundwater by a construction/utility worker would be considered to be a complete 
exposure pathway.  COPCs present in surface soil can volatilize or adhere to soil 
particles and could be inhaled by the trespasser and industrial worker present on Site. 
 
Volatile COPCs in soil and groundwater may volatilize and migrate into the indoor air 
of a building constructed over impacted soil and groundwater.  Thus, exposure to 
indoor air concentrations resulting from the soil and groundwater impact is a potential 
complete exposure pathway for the industrial worker. 
 
 
4.3.2.2 POTENTIAL EXPOSURE POINTS

After contaminated or potentially contaminated media have been identified, the 
exposure points are determined by identifying whether or not the potentially exposed 
population can contact these media. 
 
The exposure pathway for direct contact with COPCs present in soil is potentially 
complete, where soils are not under pavement. 
 
The exposure pathway for ambient air inhalation of volatile chemicals from impacted 
groundwater is potentially complete.  However, the groundwater-to-ambient air 
exposures are generally considered de minimis for industrial workers and trespassers as 
volatile chemicals are significantly diluted upon release to ambient air. 
 
 
4.3.2.3 POTENTIAL EXPOSURE ROUTES

Potential exposure routes are identified by:  i) determining the COPC sources and 
receiving media, ii) analyzing the movement of the COPCs from the source, and 
iii) determining the possible exposure points. 
 

 
  
 

37191 (2) 16 CONESTOGA-ROVERS & ASSOCIATES 



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

EXPOSURE PATHWAYS 

Based on an understanding of the components of an exposure pathway and the 
current/future conditions of the Site, human exposure pathways were identified in the 
assessment.  The potential human populations considered relevant to the assessment 
include site industrial workers, workers involved in general construction activities or 
utility excavations, and trespassers. 
 
Based on these assumptions and the results of the media-specific screening presented in 
Section 4.2.6, the exposure scenarios and pathways quantified in the assessment are 
summarized in Table 4.1.  The Conceptual Site Model shown in Table 4.1 presents a 
summary of the exposure media, exposure pathways, exposure routes, and exposed 
receptors considered in this assessment.  The following media and potential human 
exposures (i.e., complete pathways) have been identified: 
 
1. On-Site Surface Soil – Current/Future Condition: 

• dermal contact with surface soil by trespasser and industrial workers; 

• incidental ingestion of surface soil by trespasser and industrial workers; and 

• inhalation of airborne particulate and vapors originating from surface soil by 
trespasser and industrial worker. 

2. On-Site Soil – Current/Future Condition: 

• inhalation of volatile vapors in indoor air originating from soil by industrial 
worker. 

3. On-Site Soil – Future Condition: 

• dermal contact with soil by construction/utility workers; 

• incidental ingestion of soil by construction/utility workers; and 

• inhalation of airborne particulate and vapors originating from soil by 
construction/utility workers. 
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4. On-Site Groundwater – Current/Future Condition: 

• inhalation of volatile vapors in indoor air originating from groundwater by 
industrial workers; and 

• inhalation of volatile vapors in ambient air originating from groundwater by 
industrial workers and trespassers. 

5. On-Site Groundwater – Future Condition: 

• dermal contact with groundwater by construction/utility workers; 

• incidental ingestion of groundwater by construction/utility workers; and 

• inhalation of volatile vapors by construction/utility workers. 

 
 
4.4 SUMMARY

As discussed in the preceding section, the qualitative exposure assessment identified 
media and potential human exposure for on-Site soil (through dermal contact, incidental 
ingestion, and inhalation of particulate and volatile vapors), and on-Site groundwater 
(through dermal contact, incidental ingestion, and inhalation of volatile vapors).  The 
potentially exposed receptors include Site workers (industrial workers and 
construction/utility workers) and persons that may trespass onto the Site. 
 
As discussed in Section 4.2.6, COPCs were identified by comparison of maximum 
detected concentrations to conservative screening criteria for soil and groundwater.  The 
identified COPCs for soil include TCE, benzo(a)pyrene, dibenz(a,h)anthracene, arsenic, 
and lead.  Additional volatile compounds are flagged as COPCs for the soil-to-indoor air 
pathway.  The identified COPCs for groundwater include cis-1,2-DCE, TCE, vinyl 
chloride, and lead. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

Based on the results of the Supplemental Site Investigation and the Qualitative Human 
Health Exposure Assessment for the Niagara Ceramics Site, the following conclusions 
are made: 
 
1. The borehole investigation identified the presence of fill material to depths of up 

to 4 ft bgs, comprising soil, brick, and slag.  The fill material is underlain by 
fine-grained soil, i.e., clay with silt.  Borehole refusal occurred within the 
fine-grained soils, at depths of up to approximately 17 ft bgs. 

2. Analytical data for soil samples identified the presence of lead, VOCs, and 
SVOCs.  The chemical impacts are primarily found in shallow soil/fill material.  
The chemical concentrations are significantly reduced in the underlying sample 
intervals. 

3. Groundwater was found within monitoring wells installed within the fill/clay 
material.  The depth to groundwater varies from approximately 1 to 7.5 ft bgs.  
Water level data indicate that the groundwater hydraulic gradient is southerly.  
The fine-grained soil conditions present an impediment to groundwater flow. 

4. Analytical data for groundwater samples identified the presence of VOCs at 
on-Site monitoring wells.  The most frequently detected VOCs are TCE and 
cis-1,2-DCE.  The greatest VOC concentrations were detected at MW-5, located in 
the area between the Niagara Ceramics building and the Harrison Street 
warehouse, and at MW-6, located to the south of MW-5 near the property 
boundary.  At MW-8, lead was detected in the unfiltered sample (total lead 
analysis), but was not detected in the filtered sample (dissolved lead analysis). 

5. The qualitative exposure assessment identified media and potential human 
exposure for on-Site soil (through dermal contact, incidental ingestion, and 
inhalation of particulate and volatile vapors), and on-Site groundwater (through 
dermal contact, incidental ingestion, and inhalation of volatile vapors).  The 
potentially exposed receptors include Site workers (industrial workers and 
construction/utility workers) and persons that may trespass onto the Site. 
Potential human exposure can be addressed using remedial or other methods to 
eliminate exposure pathways and/or provide worker protection. 

6. COPCs were identified by comparison of maximum detected concentrations to 
conservative screening criteria for soil and groundwater.  The identified COPCs 
for soil include TCE, benzo(a)pyrene, dibenz(a,h)anthracene, arsenic, and lead.  
Additional volatile compounds are flagged as COPCs for the soil-to-indoor air 
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pathway.  The identified COPCs for groundwater include cis-1,2-DCE, TCE, 
vinyl chloride, and lead. 

 
 
5.2 RECOMMENDATIONS

Based on the above, the following recommendations are made: 
 
1. An evaluation should be undertaken to identify and assess alternative methods 

to address potential current and future human exposure to impacted media in 
on-Site outdoor areas, for industrial workers, construction/utility workers, and 
trespassers. 

2. A quantitative assessment should be conducted for potential indoor air exposure 
for on-Site workers related to vapor intrusion of volatile compounds. 
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TABLE 2.1

SUMMARY OF SOIL BORINGS AND SAMPLE COLLECTION AND ANALYSIS DETAILS
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Borehole        Sample Depth (ft. bgs) and Analysis Parameters
No. Area Surface Soil Fill Material Native Soil Purpose

BH-1 Northern area of Site, alongside railroad tracks 0.5 - 1.0 Lead 2.0 - 2.4 Lead - Characterize soil conditions near railroad tracks

BH-2 Parking area, outside Harrison Street Warehouse 0 - 1.0 Lead No Recovery 2-4', 
native @ 4'

8.0 - 10.0 VOCs, 
SVOCs

Further characterize the soil near SB-35 (VOCs) and 
SB-36 (SVOCs)

BH-3 Parking area, outside Harrison Street Warehouse 0.5 - 1.0 Lead 2.0 - 3.0 Lead, 
VOCs, SVOCs

4.0 - 5.0 VOCs, 
SVOCs

Characterize soil conditions to the south of SB-33 
and SB-35 (near SB-32, which was composited with 
SB-30, 31)

BH-4 Roadway, outside main plant 0.3 - 1.2 Lead 2.3 - 3.0 Lead - Characterize soil conditions at south side of plant

BH-5 Parking area 0.5 - 1.2 Lead 1.6 - 2.5 Lead, 
VOCs 5.5 - 6.5 VOCs Characterize soil conditions in parking area near 

soil mound

BH-6 Between Harrison Street Warehouse and NC Plant 0 - 0.5 Lead No fill present 1.5 - 2.0 VOCs, 
SVOCs Characterize soil conditions to the north of SB-36

BH-7 Parking area 0.5 - 1.0 Lead 1.4 - 1.8 Lead - Characterize soil conditions in parking lot

BH-8 Parking area, west side of plant 0.5 - 1.0 Lead 1.4 - 2.1 Lead, 
VOCs, SVOCs

2.9 - 3.3 VOCs, 
SVOCs Characterize soil conditions adjacent to plant

BH-9 Parking area 0.5 - 1.0 Lead 2.0 - 2.5 Lead - Characterize soil conditions in parking area

BH-10 Parking area 0.5 - 1.0 Lead 1.3 - 1.8 Lead - Characterize soil conditions in parking area

CRA 37191 (2)
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TABLE 2.1

SUMMARY OF SOIL BORINGS AND SAMPLE COLLECTION AND ANALYSIS DETAILS
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Borehole        Sample Depth (ft. bgs) and Analysis Parameters
No. Area Surface Soil Fill Material Native Soil Purpose

BH-11 Area south of Harrison Street Warehouse 0 - 0.5 Lead 0.5 - 3.0 Lead - Characterize soil conditions near SB-30, SB-31

BH-12 Between Harrison Street Warehouse and NC Plant 0.3 - 1.0 Lead 1.2 - 2.5 Lead, 
VOCs, SVOCs

4.5 - 5.0 VOCs, 
SVOCs

Characterize soil conditions to the south of SB-35 
and SB-36

BH-13 West side of plant 0.5 - 1.1 Lead 1.5 - 2.5 Lead, 
VOCs, SVOCs

4.0 - 5.0 VOCs, 
SVOCs Characterize soil conditions adjacent to plant

BH-14 Roadway, outside main plant 0.5 - 1.5 Lead 2.5 - 3.0 Lead - Characterize soil conditions at south side of plant

BH-15 North of plant 1.5 - 2.0 Lead 3.0 - 3.5 Lead - Characterize soil conditions at north side of plant

BH-16 North of plant 0.75 - 1.2 Lead 2.5 - 3.2 Lead - Characterize soil conditions at north side of plant

BH-17 North of plant 0 - 0.5 Lead 1.0 - 1.5 Lead - Characterize soil conditions at north side of plant

Notes:

- Not applicable.
SVOCs Semi-Volatile Organic Compounds.
VOCs Volatile Organic Compounds.
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TABLE 2.2

SUMMARY OF MONITORING WELL INSTALLATION DETAILS
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Date of Top of Casing Total Depth Sandpack Interval Screened Interval

Well No. Installation Elevation (1) (feet bgs) Feet bgs Elevation (1) Feet bgs Elevation (1)

MW-1 Feb/05 20.12 13.0 8.9 to 15.2 11.2 to 4.9 8.9 to 15.2 11.2 to 4.9
MW-2 Feb/05 18.97 14.0 8.4 to 14.9 10.6 to 4.1 8.9 to 13.9 10.1 to 5.1
MW-3 Feb/05 19.66 10.0 10.6 to 17.1 9.1 to 2.6 11.1 to 16.1 8.6 to 3.6
MW-4 May/06 21.12 11.3 4.0 to 10.0 17.1 to 11.1 5.0 to 10.0 16.1 to 11.1
MW-5 May/06 21.55 8.0 1.0 to 10.0 20.6 to 11.6 5.0 to 10.0 16.6 to 11.6
MW-6 May/06 19.18 8.0 3.7 to 9.7 15.5 to 9.5 4.7 to 9.7 14.5 to 9.5
MW-7 May/06 17.00 8.7 3.2 to 8.7 13.8 to 8.3 3.7 to 8.7 13.3 to 8.3
MW-8 May/06 18.92 16.9 3.3 to 8.5 15.6 to 10.4 3.5 to 8.5 15.4 to 10.4
MW-9 May/06 19.63 7.5 1.5 to 7.0 18.1 to 12.6 2.0 to 7.0 17.6 to 12.6

Notes:

(1) Elevation based on Site datum. (North cap nut on fire hydrant located on north side of Buffalo China Road, 
elevation 21.13 feet.)

bgs Below Ground Surface.
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TABLE 2.3

SUMMARY OF GROUNDWATER LEVEL ELEVATIONS
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

May 5, 2006 May 8, 2006 May 11, 2006
Top of Depth to Water Level Depth to Water Level Depth to Water Level

Well ID Casing Elevation (1) Water Elevation Water Elevation Water Elevation
(feet) (feet) (feet)

MW-1 20.12 N/A N/A 6.74 13.38 6.79 13.33
MW-2 18.97 4.26 14.71 4.33 14.64 4.31 14.66
MW-3 19.66 6.73 12.93 6.75 12.91 6.76 12.90
MW-4 21.12 5.02 16.10 5.22 15.90 5.30 15.82
MW-5 21.55 4.14 17.41 4.39 17.16 4.60 16.95
MW-6 19.18 7.85 11.33 7.35 11.83 7.50 11.68
MW-7 17.00 1.78 15.22 1.80 15.20 2.14 14.86
MW-8 18.92 4.26 14.66 2.97 15.95 3.06 15.86
MW-9 19.63 1.22 18.41 1.25 18.38 1.62 18.01

Notes:

N/A Not Accessible.
(1) Elevation based on Site datum. (North cap nut on fire hydrant located on north side of Buffalo China Road, 

elevation 21.13 feet.)
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TABLE 2.4

GROUNDWATER SAMPLE COLLECTION AND ANALYSIS SUMMARY
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Well Volume Well Volumes Sample
Well ID Gallons Purged pH Conductivity Turbidity Temperature Analyses

s.u. µs/cm NTU °C Comments

MW-4 0.92 1 7.35 1640 175 11.8 VOC
2 7.42 1650 180 12.4
3 7.40 1650 172 12.3

MW-5 0.84 1 7.35 1640 175 11.8 VOC Duplicate Sample Collected
2 7.42 1650 180 12.4
3 7.40 1650 172 12.3

MW-6 0.28 1 7.42 2230 199 14.3 VOC Dry at 3 well volumes
2 7.50 2200 203 14.3
3 7.56 2210 194 14.2

MW-7 0.98 1 6.98 1250 746 13.1 VOC
2 6.91 1250 506 11.8
3 6.91 1240 441 11.3

MW-8 0.80 1 7.34 2860 227 12.9 VOC, Total Lead MS/MSD collected
2 7.31 2750 205 13.2 Dissolved Lead Dissolved Lead field filtered
3 7.31 2760 200 13.2

MW-9 0.80 1 7.81 1440 154 12.3 VOC
2 7.85 1520 100 12.0
3 7.86 1580 103 12.1

Notes:

MS Matrix Spike.
MSD Matrix Spike Duplicate.
VOC Volatile Organic Compound.
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TABLE 3.1

SUMMARY OF DETECTED CONCENTRATIONS OF LEAD IN SOIL
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 1 of 4

Sample Location: BH-1 BH-1 BH-2 BH-3 BH-3 BH-4 BH-4 BH-5  
Sample Date: 5/2/2006 5/2/2006 5/1/2006 5/2/2006 5/2/2006 5/3/2006 5/3/2006 5/2/2006

Sample Depth ( ft. bgs): 0.5 - 1  2 - 2.4  0 - 1  0.5 - 1  2-3 0.3 - 1.2  2.3 - 3  0.5 - 1.2  

Regulatory Criteria

Parameters Unrestricted (1) Units
a

Lead 400 mg/kg 545 144 816 2500 J 18.3 J 46.2 33.9 1470

Notes:
(1) Draft 6 NYCRR Part 375, November 2005.

ft bgs Feet Below Ground Surface.
J Estimated.

Concentration exceeds criterion.
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TABLE 3.1

SUMMARY OF DETECTED CONCENTRATIONS OF LEAD IN SOIL
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 2 of 4

Sample Location:
Sample Date:

Sample Depth ( ft. bgs):

Regulatory Criteria

Parameters Unrestricted (1) Units
a

Lead 400 mg/kg

Notes:
(1) Draft 6 NYCRR Part 375, November 2005.

ft bgs Feet Below Ground Surface.
J Estimated.

Concentration exceeds criterion.

BH-5  BH-6  BH-7  BH-7  BH-8  BH-8  BH-9  BH-9  
5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006
1.6 - 2.5  0 - 0.5  0.5 - 1  1.4 - 1.8  0.5 - 1  1.4 - 2.1  0.5 - 1  2 - 2.5  

16.7 23.7 1.3 4980 0.47 11.1 9250 241 
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TABLE 3.1

SUMMARY OF DETECTED CONCENTRATIONS OF LEAD IN SOIL
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 3 of 4

Sample Location:
Sample Date:

Sample Depth ( ft. bgs):

Regulatory Criteria

Parameters Unrestricted (1) Units
a

Lead 400 mg/kg

Notes:
(1) Draft 6 NYCRR Part 375, November 2005.

ft bgs Feet Below Ground Surface.
J Estimated.

Concentration exceeds criterion.

BH-10  BH-10  BH-11  BH-11  BH-12  BH-12  BH-13  BH-13  
5/2/2006 5/2/2006 5/1/2006 5/1/2006 5/3/2006 5/3/2006 5/3/2006 5/3/2006
0.5 - 1  1.3 - 1.8  0 - 0.5  0.5 - 3  0.3 - 1  1.2 - 2.5  0.5 - 1.1  1.5 - 2.5  

4.1 J 12.4 J 354 106 96.8 54.9 2.8 53.2 

CRA 37191 (2)



TABLE 3.1

SUMMARY OF DETECTED CONCENTRATIONS OF LEAD IN SOIL
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 4 of 4

Sample Location:
Sample Date:

Sample Depth ( ft. bgs):

Regulatory Criteria

Parameters Unrestricted (1) Units
a

Lead 400 mg/kg

Notes:
(1) Draft 6 NYCRR Part 375, November 2005.

ft bgs Feet Below Ground Surface.
J Estimated.

Concentration exceeds criterion.

BH-14  BH-14  BH-15  BH-15  BH-16  BH-16  BH-17  BH-17  
5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006
0.5 - 1.5  2.5 - 3  1.5 - 2  3 - 3.5  0.75 - 1.2  2.5 - 3.2  0 - 0.5  1 - 1.5  

86.5 J 45.9 J 804 9.8 422 19.4 282 270 
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TABLE 3.2

SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL 
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 1 of 1

Sample Location: BH-2 BH-3 BH-3 BH-5 BH-5 BH-6 BH-8 BH-8 BH-12 BH-12 BH-13 BH-13
Sample Date: 5/1/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/2/2006 5/3/2006 5/3/2006 5/3/2006 5/3/2006

Sample Depth: 8 - 10 ft 2 - 3 ft 4 - 5 ft 1.6 - 2.5 ft 5.5 - 6.5 ft 1.5 - 2 ft 1.4 - 2.1 ft 2.9 - 3.3 ft 1.2 - 2.5 ft 4 - 5 ft 1.5 - 2.5 ft 4 - 5 ft

Regulatory Criteria
Unrestricted (1)

Parameters Units
a

Volatile Organic Compounds
cis-1,2-Dichloroethene 250 µg/kg 6.4 - - 15000 J 1200 J 2.5 J 2.3 J 4.3 J - - - -
Methylene chloride 50 µg/kg - - - - 850 J - 2.2 J - - - - -
Tetrachloroethene 750 µg/kg - - - - 1300 J - - - - - - -
Trichloroethene 470 µg/kg 18 - - 670000 88000 6.0 28 15 - - 1.4 J -

Semi-Volatile Organic Compounds
2-Methylnaphthalene µg/kg - - - 170 J 270 J - - - 59 J - 65 J -
2-Methylphenol 330 µg/kg - - - 8.7 J - - - - - - - -
Acenaphthene 98000 µg/kg - - - - 14 J - - - 89 J - 22 J -
Acenaphthylene 100000 µg/kg 14 J - - - - - - - 81 J - - -
Anthracene 100000 µg/kg 29 J - - - - - - - 220 J - 52 J -
Benzo(a)anthracene 1000 µg/kg 80 J 23 J - 260 J - - - - 700 J 10 J 1300 13 J
Benzo(a)pyrene 1000 µg/kg 98 J 22 J - 110 J 40 J - 15 J - 680 J - 1300 12 J
Benzo(b)fluoranthene 1000 µg/kg 110 J 33 J - 240 J 65 J - 26 J - 850 11 J 2700 24 J
Benzo(g,h,i)perylene 100000 µg/kg 94 J 23 J - 59 J 25 J - 19 J - 520 J - 1300 13 J
Benzo(k)fluoranthene 1700 µg/kg 44 J 11 J - - 28 J - 9.2 J - 340 J - 970 9.7 J
bis(2-Ethylhexyl)phthalate NS µg/kg - - - 1000 900 - - - 49 J - - -
Butyl benzylphthalate NS µg/kg 18 J 24 J 22 J - - 20 J 21 J 24 J 52 J 21 J - 26 J
Carbazole NS µg/kg 11 J - - - - - - - 130 J - 64 J -
Chrysene 590 µg/kg 87 J 31 J - - - - - - 780 9.2 J 2100 16 J
Dibenz(a,h)anthracene 330 µg/kg 21 J - - - - - - - 130 J - 500 J -
Dibenzofuran NS µg/kg 11 J - - 26 J 16 J - - - 57 J - 35 J -
Di-n-butylphthalate NS µg/kg - - - 460 - - - - - - - -
Fluoranthene 100000 µg/kg 140 J 42 J - 240 J 170 J - 13 J - 1500 17 J 1400 13 J
Fluorene 100000 µg/kg - - - - 20 J - - - 87 J - - -
Hexachlorobenzene 330 µg/kg - - - - 110 J - - - - - - -
Hexachlorobutadiene NS µg/kg - - - 90 J 67 J - - - - - - -
Indeno(1,2,3-cd)pyrene 500 µg/kg 97 J 25 J - 91 J 30 J - 20 J - 560 J - 1400 14 J
Naphthalene 12000 µg/kg - - - 180 J 190 J - - - 68 J - 64 J -
Phenanthrene 100000 µg/kg 76 J 35 J - 230 J 220 J - 11 J - 870 15 J 350 J -
Phenol 330 µg/kg 9.4 J - - 16 J - - - - - - 18 J -
Pyrene 100000 µg/kg 130 J 37 J - 130 J 79 J - 13 J - 1100 12 J 1100 -

Notes:
(1) Draft 6 NYCRR Part 375, November 2005.
- Compound not detected.
J Estimated.
NS No Standard.

Concentration exceeds criterion.

CRA 37191 (2)



TABLE 3.3

SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER 
SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS
BUFFALO, NEW YORK

Page 1 of 1

Sample Location: MW-4 MW-5 MW-5 MW-6 MW-7 MW-8 MW-9
Sample Date: 5/11/2006 5/11/2006 5/11/2006 5/11/2006 5/11/2006 5/11/2006 5/11/2006

Duplicate
Parameters Groundwater Units

Standard (1)

Volatile Organic Compounds
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) NS µg/L - - - - - 3.0 J -
cis-1,2-Dichloroethene 5 µg/L 960 130000 140000 24000 - 8.5 -
Methyl Tert Butyl Ether NS µg/L - - - - 1.1 J - -
Trichloroethene 5 µg/L 1600 540000 600000 12000 - 31 -
Vinyl chloride 5 µg/L - - - 570 J - - -

Metals
Lead, Total 25 µg/L NA NA NA NA NA 46.0 NA
Lead, Dissolved 25 µg/L NA NA NA NA NA - NA

Notes:
(1) New York State Ambient Water Quality Standards, Class GA Groundwater, Technical and Operational Guidance Standards (TOGS) 1.1.1.
- Analyte not detected.
J Estimated concentration.
NS No Standard.

NA Not analyzed.
Concentration exceeds groundwater standard.

CRA 37191 (2)



Page 1 of 1
TABLE 4.1

SELECTION OF EXPOSURE PATHWAY SCENARIOS

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Exposure Exposure Receptor Receptor Exposure On-Site/ Rationale for Selection or Exclusion
Timeframe Medium Medium Point Population Age Route Off-Site of Exposure Pathway

Current/ Future: Surface Soil Surface Soil Direct Trespasser Adolescent Ingestion on-Site Potential exposure to contaminated surface soil

(0 to 2 ftbgs) Contact Dermal while trespassing on the Site.

 Inhalation of particulates

Direct Industrial Adult Ingestion on-Site Potential exposure to contaminated surface soil while

Contact  Worker Dermal working on the Site.

 Inhalation of particulates

Ambient Air Direct Trespasser Adolescent  Inhalation of vapors on-Site Potential exposure to VOCs in ambient air while trespassing

Contact on the Site.

Direct Industrial Adult  Inhalation of vapors on-Site Potential exposure to VOCs in ambient air while working

Contact  Worker on the Site.

Soils Indoor Air Direct Industrial Adult  Inhalation of vapors on-Site Potential exposure to VOCs in indoor air while

(0 to 10 ftbgs) Contact  Worker working on the Site.

Groundwater Indoor Air Direct Industrial Adult  Inhalation of vapors on-Site Potential exposure to VOCs in indoor air while

Contact  Worker working on the Site.

Future: Soil Soil Direct Construction Worker Adult Ingestion on-Site Potential exposure to contaminated soil during ground

(0 to 10 ftbgs) Contact Dermal intrusive activities on the Site.

 Inhalation of particulates

Ambient Air Direct Construction Worker Adult  Inhalation of vapors on-Site Potential exposure to VOCs in ambient air during

Contact ground intrusive activities on the Site

Groundwater Groundwater Direct Construction Worker Adult Ingestion on-Site Potential exposure to contaminated groundwater during

Contact Dermal ground intrusive activities on the Site.

Ambient Air Direct Construction Worker Adult  Inhalation of vapors on-Site Potential exposure to contaminated groundwater during

Contact ground intrusive activities on the Site.

CRA 37191 (2)
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TABLE 4.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE SOIL

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface Soil

Exposure Medium: Surface Soil

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration NYSDEC R3-RBC Screening COPC Rationale for (6)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for SCO Soil Toxicity Flag Contaminant

   Concentration (2) Limits Screening Industrial Industrial Value Deletion

(2) (2) (3) (4) (5) or Selection

Volatiles

156-59-2 cis-1,2-Dichloroethene 2.30 J 15000 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 3/6 6.1 - 660 15000 1900000 20400000 1900000 N BSC

75-09-2 Methylene chloride 2.20 J 2.20 J µg/kg BH-8; 1.4-2.1 ftbgs (05/02/06) 1/6 5.6 - 29000 2.20 3200000 382000 382000 C BSC

79-01-6 Trichloroethene 1.40 J 670000 µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 4/6 6.1 - 660 670000 400000 7150 7150 C X ASC

1330-20-7 Xylene (total) 7600 7600 µg/kg SB-33; 0-4 ftbgs (03/01/04) 1/6 17 - 87000 7600 6200000 204000000 6200000 N BSC

Semi-Volatiles

91-57-6 2-Methylnaphthalene 59.0 J 1500 µg/kg SB-33; 0-4 ftbgs (03/01/04) 4/6 380 - 400 1500 17000000 (7) 4090000 4090000 N BSC

95-48-7 2-Methylphenol 8.70 J 8.70 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 1/6 380 - 4600 8.70 41000000 51100000 41000000 N BSC

83-32-9 Acenaphthene 22.0 J 89.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 2/6 380 - 4600 89.0 43000000 61300000 43000000 N BSC

208-96-8 Acenaphthylene 81.0 J 81.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 1/6 380 - 4600 81.0 43000000 -- 43000000 N BSC

120-12-7 Anthracene 52.0 J 220 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 2/6 380 - 4600 220 65000000 307000000 65000000 N BSC

56-55-3 Benzo(a)anthracene 260 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 4/6 380 - 400 1300 11000 3920 3920 C BSC

50-32-8 Benzo(a)pyrene 15.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 4/6 380 - 4600 1300 1100 392 392 C X ASC

205-99-2 Benzo(b)fluoranthene 26.0 J 2700 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 5/6 380 2700 11000 3920 3920 C BSC

191-24-2 Benzo(g,h,i)perylene 19.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 4/6 380 - 4600 1300 22000000 -- 22000000 N BSC

207-08-9 Benzo(k)fluoranthene 9.20 J 970 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/6 380 - 4600 970 110000 39200 39200 C BSC

117-81-7 bis(2-Ethylhexyl)phthalate 49.0 J 1700 µg/kg SB-33; 0-4 ftbgs (03/01/04) 3/6 380 - 810 1700 -- 204000 204000 C BSC

85-68-7 Butyl benzylphthalate 20.0 J 52.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/6 380 - 4600 52.0 -- 204000000 204000000 N BSC

86-74-8 Carbazole 64.0 J 130 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 2/6 380 - 4600 130 -- -- 86000 (8) N BSC

218-01-9 Chrysene 560 J 2100 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/6 380 - 400 2100 110000 392000 110000 C BSC

53-70-3 Dibenz(a,h)anthracene 130 J 500 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 2/6 380 - 4600 500 1100 392 392 C X ASC

132-64-9 Dibenzofuran 26.0 J 57.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/6 380 - 4600 57.0 1700000 -- 1700000 N BSC

84-74-2 Di-n-butylphthalate 460 18000 µg/kg SB-33; 0-4 ftbgs (03/01/04) 2/6 380 - 810 18000 -- 102000000 102000000 N BSC

206-44-0 Fluoranthene 13.0 J 1500 µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 5/6 380.0 1500 29000000 40900000 29000000 N BSC

86-73-7 Fluorene 87.0 J 87.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 1/6 380 - 4600 87.0 29000000 40900000 29000000 N BSC

87-68-3 Hexachlorobutadiene 90.0 J 90.0 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 1/6 380 - 4600 90.0 -- 36700 36700 C BSC

193-39-5 Indeno(1,2,3-cd)pyrene 20.0 J 1400 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 4/6 380 - 4600 1400 11000 3920 3920 C BSC

91-20-3 Naphthalene 64.0 J 180 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 3/6 380 - 4600 180 17000000 20400000 17000000 N BSC

85-01-8 Phenanthrene 11.0 J 870 µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 5/6 380.0 870 22000000 -- 22000000 N BSC

108-95-2 Phenol 16.0 J 18.0 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 2/6 380 - 4600 18.0 250000000 307000000 250000000 N BSC

129-00-0 Pyrene 13.0 J 1100 µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 5/6 380 1100 22000000 30700000 22000000 N BSC

BH-13; 1.5-2.5 ftbgs (05/03/06)

CRA 37191 (2)



Page 2 of 2

TABLE 4.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE SOIL

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface Soil

Exposure Medium: Surface Soil

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration NYSDEC R3-RBC Screening COPC Rationale for (6)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for SCO Soil Toxicity Flag Contaminant

   Concentration (2) Limits Screening Industrial Industrial Value Deletion

(2) (2) (3) (4) (5) or Selection

Metals

7440-38-2 Arsenic 2.90 24.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 4/4 -- 24.0 12.0 1.91 1.91 C X ASC

7440-39-3 Barium 39.0 290 mg/kg SB-33; 0-4 ftbgs (03/01/04) 4/4 -- 290 27000 204000 27000 N BSC

7440-43-9 Cadmium 1.0 5.60 mg/kg SB-33; 0-4 ftbgs (03/01/04) 5/5 -- 5.60 60.0 511 60.0 N BSC

7440-47-3 Chromium 10.0 25.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 3/4 6.1 25.0 6800 1530000 6800 N BSC

7439-92-1 Lead 0.47 9250 mg/kg BH-9; 0.5-1 ftbgs (05/02/06) 30/30 -- 9250 3900 800 (9) 800 C X ASC

7439-97-6 Mercury 0.37 0.37 mg/kg SB-33; 0-4 ftbgs (03/01/04) 1/4 0.25 - 0.26 0.37 5.70 307 (10) 5.70 N BSC

7782-49-2 Selenium 0.95 7.50 mg/kg SB-33; 0-4 ftbgs (03/01/04) 2/4 0.61 - 0.63 7.50 6800 5110 5110 N BSC

Notes:

(1) Minimum/maximum detected concentration. Definitions: C = Carcinogenic

(2) Based on data collected from sampling locations: SB-24/25, SB-27/28, SB-26/29, SB-33, SB-40, BH-1, BH-2, N = Non-Carcinogenic

BH-3, BH-4, BH-5, BH-6, BH-7, BH-8, BH-9, BH-10, BH-11, BH-12, BH-13, BH-14, BH-15, BH-16, BH-17. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Conside

(3) Final Human Health-based Soil Cleanup Objectives (SCO), Table 5.6-1 Industrial, 6 NYCRR Part 375, New York State Brownfield Cleanup Program, -- = Not Available

Development of Soil Cleanup Objectives, Technical Support Document, Draft, November 2005. N/A = Not Applicable

(4) Region III Risk-Based Concentration (R3-RBC) Table, Soil Industrial, April 11, 2006. J = Associated value is estimated

(5) Screening criterion is the lower of the NYSDEC SCO or R3-RBC Soil Industrial value.

(6) Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC)

Analyte Detected (AD)

Deletion Reason: Maximum detected below Screening Criterion (BSC)

(7) No criterion listed for 2-methylnaphthalene, substituted criterion for naphthalene.

(8) No criterion listed from either NYSDEC or R3-RBC, substituted Soil Industrial R9-PRG (Region IX Preliminary Remediation Goals Table, October 2004).

(9) Based on USEPA IEUBK adult lead model.

(10) No criterion listed for mercury, substituted criterion for mercuric chloride.

 

CRA 37191 (2)



Page 1 of 2

TABLE 4.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE AND SUBSURFACE SOIL

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Future

Medium: Surface and Subsurface Soil

Exposure Medium: Soil

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration NYSDEC R3-RBC Screening COPC Rationale for (6)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for SCO Soil Toxicity Flag Contaminant

   Concentration (2) Limits Screening Industrial Industrial Value Deletion

(2) (2) (3) (4) (5) or Selection

Volatiles

156-59-2 cis-1,2-Dichloroethene 2.30 J 15000 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 6/15 6.1 - 30000 15000 1900000 20400000 1900000 N BSC

75-09-2 Methylene chloride 2.20 J 850 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 2/15 5.5 - 30000 850 3200000 382000 382000 C BSC

127-18-4 Tetrachloroethene 1300.0 1300 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 1/15 5.5 - 33000 1300 51000 5300 5300 C BSC

79-01-6 Trichloroethene 1.40 J 670000 µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 9/15 6.1 - 660 670000 400000 7150 7150 C X ASC

1330-20-7 Xylene (total) 7600 7600 µg/kg SB-33; 0-4 ftbgs (03/01/04) 1/15 17 - 87000 7600 6200000 204000000 6200000 N BSC

Semi-Volatiles

91-57-6 2-Methylnaphthalene 59.0 J 1500 µg/kg SB-33; 0-4 ftbgs (03/01/04) 5/14 380 - 410 1500 17000000 (7) 4090000 4090000 N BSC

95-48-7 2-Methylphenol 8.70 J 8.70 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 1/14 380 - 4600 8.70 41000000 51100000 41000000 N BSC

83-32-9 Acenaphthene 14.0 J 89.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/14 380 - 4600 89.0 43000000 61300000 43000000 N BSC

208-96-8 Acenaphthylene 14.0 J 81.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 2/14 380 - 4600 81.0 43000000 -- 43000000 N BSC

120-12-7 Anthracene 29.0 J 590 µg/kg SB-36; 8-9 ftbgs (03/01/04) 4/14 380 - 4600 590 65000000 307000000 65000000 N BSC

56-55-3 Benzo(a)anthracene 10.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 9/14 380 - 410 1300 11000 3920 3920 C BSC

50-32-8 Benzo(a)pyrene 12.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 9/14 380 - 4600 1300 1100 392 392 C X ASC

205-99-2 Benzo(b)fluoranthene 11.0 J 2700 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 11/14 380 - 410 2700 11000 3920 3920 C BSC

191-24-2 Benzo(g,h,i)perylene 13.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/14 380 - 4600 1300 22000000 -- 22000000 N BSC

207-08-9 Benzo(k)fluoranthene 9.20 J 970 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 7/14 380 - 4600 970 110000 39200 39200 C BSC

117-81-7 bis(2-Ethylhexyl)phthalate 49.0 J 1700 µg/kg SB-33; 0-4 ftbgs (03/01/04) 4/14 380 - 810 1700 -- 204000 204000 C BSC

85-68-7 Butyl benzylphthalate 18.0 J 52.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 9/14 380 - 4600 52.0 -- 204000000 204000000 N BSC

86-74-8 Carbazole 11.0 J 130 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/14 380 - 4600 130 -- -- 86000 (8) N BSC

218-01-9 Chrysene 9.20 J 2100 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/14 380 - 410 2100 110000 392000 110000 C BSC

53-70-3 Dibenz(a,h)anthracene 21.0 J 500 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/14 380 - 4600 500 1100 392 392 C X ASC

132-64-9 Dibenzofuran 11.0 J 430 µg/kg SB-36; 8-9 ftbgs (03/01/04) 6/14 380 - 4600 430 1700000 -- 1700000 N BSC

84-74-2 Di-n-butylphthalate 460 18000 µg/kg SB-33; 0-4 ftbgs (03/01/04) 2/14 380 - 810 18000 -- 102000000 102000000 N BSC

206-44-0 Fluoranthene 13.0 J 2300 µg/kg SB-36; 8-9 ftbgs (03/01/04) 11/14 380 - 410 2300 29000000 40900000 29000000 N BSC

86-73-7 Fluorene 20.0 J 480 µg/kg SB-36; 8-9 ftbgs (03/01/04) 3/14 380 - 4600 480 29000000 40900000 29000000 N BSC

118-74-1 Hexachlorobenzene 110 J 110 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 1/14 380 - 4600 110 12000 1790 1790 C BSC

87-68-3 Hexachlorobutadiene 67.0 J 90.0 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 2/14 380 - 4600 90.0 -- 36700 36700 C BSC

193-39-5 Indeno(1,2,3-cd)pyrene 14.0 J 1400 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/14 380 - 4600 1400 11000 3920 3920 C BSC

91-20-3 Naphthalene 64.0 J 190 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 4/14 380 - 4600 190 17000000 20400000 17000000 N BSC

85-01-8 Phenanthrene 11.0 J 2700 µg/kg SB-36; 8-9 ftbgs (03/01/04) 10/14 380 - 410 2700 22000000 -- 22000000 N BSC

108-95-2 Phenol 9.40 J 18.0 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/14 380 - 4600 18.0 250000000 307000000 250000000 N BSC

129-00-0 Pyrene 12.0 J 1800 µg/kg SB-36; 8-9 ftbgs (03/01/04) 10/14 380 - 410 1800 22000000 30700000 22000000 N BSC
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TABLE 4.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE AND SUBSURFACE SOIL

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Future

Medium: Surface and Subsurface Soil

Exposure Medium: Soil

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration NYSDEC R3-RBC Screening COPC Rationale for (6)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for SCO Soil Toxicity Flag Contaminant

   Concentration (2) Limits Screening Industrial Industrial Value Deletion

(2) (2) (3) (4) (5) or Selection

Metals

7440-38-2 Arsenic 2.50 24.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 5/8 1.2 24.0 12.0 1.91 1.91 C X ASC

7440-39-3 Barium 37.0 290 mg/kg SB-33; 0-4 ftbgs (03/01/04) 8/8 -- 290 27000 204000 27000 N BSC

7440-43-9 Cadmium 1.0 5.60 mg/kg SB-33; 0-4 ftbgs (03/01/04) 11/11 -- 5.60 60.0 511 60.0 N BSC

7440-47-3 Chromium 8.90 25.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 7/8 6.1 25.0 6800 1530000 6800 N BSC

7439-92-1 Lead 0.47 9250 mg/kg BH-9; 0.5-1 ftbgs (05/02/06) 40/43 11 - 12 9250 3900 800 (9) 800 C X ASC

7439-97-6 Mercury 0.37 0.37 mg/kg SB-33; 0-4 ftbgs (03/01/04) 1/8 0.23 - 0.26 0.37 5.70 307 (10) 5.70 N BSC

7782-49-2 Selenium 0.95 7.50 mg/kg SB-33; 0-4 ftbgs (03/01/04) 2/8 0.57 - 0.63 7.50 6800 5110 5110 N BSC

Notes:

(1) Minimum/maximum detected concentration. Definitions: C = Carcinogenic

(2) Based on data collected from sampling locations: SB-24/25, SB-27/28, SB-26/29, SB-30/31/32, SB-33, SB-35, SB-36, SB-37, SB-39, SB-40, N = Non-Carcinogenic

SB-41, SB-42, BH-1, BH-2, BH-3, BH-4, BH-5, BH-6, BH-7, BH-8, BH-9, BH-10, BH-11, BH-12, BH-13, BH-14, BH-15, BH-16, BH-17, ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Conside

excluding VOC data for SB-30/31/32. -- = Not Available

(3) Final Human Health-based Soil Cleanup Objectives (SCO), Table 5.6-1 Industrial, 6 NYCRR Part 375, New York State Brownfield Cleanup Program, N/A = Not Applicable

Development of Soil Cleanup Objectives, Technical Support Document, Draft, November 2005. J = Associated value is estimated

(4) Region III Risk-Based Concentration (R3-RBC) Table, Soil Industrial, April 11, 2006.

(5) Screening criterion is the lower of the NYSDEC TAGM 4046 or R3-RBC Soil Industrial value.

(6) Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC)

Analyte Detected (AD)

Deletion Reason: Maximum detected below Screening Criterion (BSC)

(7) No criterion listed for 2-methylnaphthalene, substituted criterion for naphthalene.

(8) No criterion listed from either NYSDEC or R3-RBC, substituted Soil Industrial R9-PRG (Region IX Preliminary Remediation Goals Table, October 2004).

(9) Based on USEPA IEUBK adult lead model.

(10) No criterion listed for mercury, substituted criterion for mercuric chloride.
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TABLE 4.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SOIL TO INDOOR AIR

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface and Subsurface Soil

Exposure Medium: Indoor Air

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration Screening COPC Rationale for (3)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Toxicity Flag Contaminant

   Concentration (2) Limits Screening Value Deletion

(2) (2) or Selection

Volatiles

156-59-2 cis-1,2-Dichloroethene 2.30 J 15000 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 6/12 6.1 - 6.6 15000 -- N X AD

75-09-2 Methylene chloride 2.20 J 850 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 2/12 5.5 - 29000 850 -- C X AD

127-18-4 Tetrachloroethene 1300.0 1300 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 1/12 5.5 - 29000 1300 -- C X AD

79-01-6 Trichloroethene 1.40 J 670000 µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 9/14 6.1 - 6.4 670000 -- C X AD

1330-20-7 Xylene (total) 7600 7600 µg/kg SB-33; 0-4 ftbgs (03/01/04) 1/13 17 - 87000 7600 -- N X AD

Semi-Volatiles

91-57-6 2-Methylnaphthalene 59.0 J 1500 µg/kg SB-33; 0-4 ftbgs (03/01/04) 5/13 380 - 410 1500 -- N X AD

95-48-7 2-Methylphenol 8.70 J 8.70 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 1/12 380 - 810 8.70 -- N NA

83-32-9 Acenaphthene 14.0 J 89.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/12 380 - 410 89.0 -- N X AD

208-96-8 Acenaphthylene 14.0 J 81.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 2/12 380 - 810 81.0 -- N X AD

120-12-7 Anthracene 29.0 J 590 µg/kg SB-36; 8-9 ftbgs (03/01/04) 4/13 380 - 410 590 -- N X AD

56-55-3 Benzo(a)anthracene 10.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 9/14 380 - 410 1300 -- C NA

50-32-8 Benzo(a)pyrene 12.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 9/13 380 - 410 1300 -- C NA

205-99-2 Benzo(b)fluoranthene 11.0 J 2700 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 11/14 380 - 410 2700 -- C X AD

191-24-2 Benzo(g,h,i)perylene 13.0 J 1300 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/12 380 - 410 1300 -- N NA

207-08-9 Benzo(k)fluoranthene 9.20 J 970 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 7/12 380 - 410 970 -- C NA

117-81-7 bis(2-Ethylhexyl)phthalate 49.0 J 1700 µg/kg SB-33; 0-4 ftbgs (03/01/04) 4/13 380 - 810 1700 -- C NA

85-68-7 Butyl benzylphthalate 18.0 J 52.0 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 9/12 380 - 810 52.0 -- N NA

86-74-8 Carbazole 11.0 J 130 J µg/kg BH-12; 1.2-2.5 ftbgs (05/03/06) 3/12 380 - 410 130 -- N NA

218-01-9 Chrysene 9.20 J 2100 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/14 380 - 410 2100 -- C X AD

53-70-3 Dibenz(a,h)anthracene 21.0 J 500 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/12 380 - 410 500 -- C NA

132-64-9 Dibenzofuran 11.0 J 430 µg/kg SB-36; 8-9 ftbgs (03/01/04) 6/13 380 - 410 430 -- N X AD

84-74-2 Di-n-butylphthalate 460 18000 µg/kg SB-33; 0-4 ftbgs (03/01/04) 2/13 380 - 810 18000 -- N NA

206-44-0 Fluoranthene 13.0 J 2300 µg/kg SB-36; 8-9 ftbgs (03/01/04) 11/14 380 - 410 2300 -- N X AD

86-73-7 Fluorene 20.0 J 480 µg/kg SB-36; 8-9 ftbgs (03/01/04) 3/13 380 - 810 480 -- N X AD

118-74-1 Hexachlorobenzene 110 J 110 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 1/12 380 - 810 110 -- C X AD

87-68-3 Hexachlorobutadiene 67.0 J 90.0 J µg/kg BH-5; 1.6-2.5 ftbgs (05/02/06) 2/12 380 - 810 90.0 -- C X AD

193-39-5 Indeno(1,2,3-cd)pyrene 14.0 J 1400 µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 8/12 380 - 410 1400 -- C NA

91-20-3 Naphthalene 64.0 J 190 J µg/kg BH-5; 5.5-6.5 ftbgs (05/02/06) 4/12 380 - 410 190 -- N X AD

85-01-8 Phenanthrene 11.0 J 2700 µg/kg SB-36; 8-9 ftbgs (03/01/04) 10/14 380 - 410 2700 -- N NA

108-95-2 Phenol 9.40 J 18.0 J µg/kg BH-13; 1.5-2.5 ftbgs (05/03/06) 3/12 380 - 770 18.0 -- N NA

129-00-0 Pyrene 12.0 J 1800 µg/kg SB-36; 8-9 ftbgs (03/01/04) 10/14 380 - 410 1800 -- N X AD

CRA 37191 (2)



Page 2 of 2

TABLE 4.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SOIL TO INDOOR AIR

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Surface and Subsurface Soil

Exposure Medium: Indoor Air

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration Screening COPC Rationale for (3)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Toxicity Flag Contaminant

   Concentration (2) Limits Screening Value Deletion

(2) (2) or Selection

Metals

7440-38-2 Arsenic 2.50 24.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 5/5 -- 24.0 -- C NA

7440-39-3 Barium 37.0 290 mg/kg SB-33; 0-4 ftbgs (03/01/04) 8/8 -- 290 -- N NA

7440-43-9 Cadmium 1.0 5.60 mg/kg SB-33; 0-4 ftbgs (03/01/04) 11/11 -- 5.60 -- N NA

7440-47-3 Chromium 8.90 25.0 mg/kg SB-33; 0-4 ftbgs (03/01/04) 7/7 -- 25.0 -- N NA

7439-92-1 Lead 0.47 9250 mg/kg BH-9; 0.5-1 ftbgs (05/02/06) 40/40 -- 9250 -- C NA

7439-97-6 Mercury 0.37 0.37 mg/kg SB-33; 0-4 ftbgs (03/01/04) 1/1 -- 0.37 -- N X AD

7782-49-2 Selenium 0.95 7.50 mg/kg SB-33; 0-4 ftbgs (03/01/04) 2/2 -- 7.50 -- N NA

Notes:

(1) Minimum/maximum detected concentration. Definitions: C = Carcinogenic

(2) Based on data collected from sampling locations: SB-24/25, SB-27/28, SB-26/29, SB-30/31/32, SB-33, SB-35, SB-36, SB-37, SB-39, SB-40, N = Non-Carcinogenic

SB-41, SB-42, BH-1, BH-2, BH-3, BH-4, BH-5, BH-6, BH-7, BH-8, BH-9, BH-10, BH-11, BH-12, BH-13, BH-14, BH-15, BH-16, BH-17, ARAR/TBC = Applicable or Relevant and Appropriate Requirement/T

excluding VOC data for SB-30/31/32. -- = Not Available

(3) Rationale Codes Selection Reason : Analyte Detected; analyte considered to be volatile (AD) N/A = Not Applicable

Deletion Reason : Not Applicable; analyte not considered to be volatile (NA) J = Associated value is estimated
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TABLE 4.5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration Screening COPC Rationale for (7)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for NYSDOH NYSDEC R3-RBC Toxicity Flag Contaminant

   Concentration (2) Limits Screening MCLs TOGS Tap Water Value Deletion

(2) (2) (3) (4) (5) (6) or Selection

Volatiles

108-10-1 4-Methyl-2-Pentanone (MIBK) 3.0 J 3.0 J µg/L MW-8/BH-15 (05/11/06) 1/6 5.0 - 30000 3.0 50 -- 6280 50 N BSC

156-59-2 cis-1,2-Dichloroethene 8.50 140000 µg/L MW-5/BH-5 (05/11/06) 4/6 5.0 140000 5 5 -- 5 N X ASC

1634-04-4 Methyl Tert Butyl Ether (MTBE) 1.10 J 1.10 J µg/L MW-7/BH-14 (05/11/06) 1/6 5.0 - 30000 1.10 50 10 2.64 2.64 C BSC

79-01-6 Trichloroethene 31.0 600000 µg/L MW-5/BH-5 (05/11/06) 4/6 5.0 600000 5 5 0.0264 0.0264 C X ASC

75-01-4 Vinyl chloride 570 J 570 J µg/L MW-6/BH-3 (05/11/06) 1/6 5.0 - 30000 570 2 2 0.015 0.015 C X ASC

Metals

7439-92-1 Lead 46.0 46.0 µg/L MW-8/BH-15 (05/11/06) 1/1 -- 46.0 15 (8) 25 -- 15 C X ASC

Notes:

(1) Minimum/maximum detected concentration. Definitions: C = Carcinogenic

(2) Based on data collected from sampling locations: MW-4, MW-5, MW-6, MW-7, MW-8, MW-9. N = Non-Carcinogenic

(3) NYCRR Title 10, Part 5-Drinking Water Supplies, Subpart 5-1 Public Water Systems; Maximum Contaminant Levels (MCLs), NYSDOH, May 26, 2004. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

(4) Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, Division of Water Technical and Operational Guidance Series (1.1.1), -- = Not Available

June 1998 and addenda. N/A = Not Applicable

(5) Region III Risk-Based Concentration (R3-RBC) Table, Tap Water, April 11, 2006. J = Associated value is estimated

(6) Screening criterion is the lower of the NYSDOH MCLs, NYSDEC TOGs, or R3-RBC Tap Water value.

(7) Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC)

Deletion Reason: Maximum detected below Screening Criterion (BSC)

(8) No MCL listed for lead, the value listed is the lead action level.

 

CRA 37191 (2)



Page 1 of 1

TABLE 4.6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER TO INDOOR AIR

SUPPLEMENTAL SITE INVESTIGATION

NIAGARA CERAMICS

BUFFALO, NEW YORK

Scenario Timeframe: Current/ Future

Medium: Groundwater

Exposure Medium: Indoor Air

CAS    Chemical    Minimum (1,2) Minimum Maximum (1,2) Maximum Units Location Detection Range of Concentration Screening COPC Rationale for (4)

Number  Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Toxicity Flag Contaminant

   Concentration (2) Limits Screening Value Deletion

(2) (2) (3) or Selection

Volatiles

108-10-1 4-Methyl-2-Pentanone (MIBK) 3.0 J 3.0 J µg/L MW-8/BH-15 (05/11/06) 1/6 5.0 - 30000 3.0 14000 N BSC

156-59-2 cis-1,2-Dichloroethene 8.50 140000 µg/L MW-5/BH-5 (05/11/06) 4/6 5.0 140000 210 N X ASC

1634-04-4 Methyl Tert Butyl Ether (MTBE) 1.10 J 1.10 J µg/L MW-7/BH-14 (05/11/06) 1/6 5.0 - 30000 1.10 120000 C BSC

79-01-6 Trichloroethene 31.0 600000 µg/L MW-5/BH-5 (05/11/06) 4/6 5.0 600000 5.0 C X ASC

75-01-4 Vinyl chloride 570 J 570 J µg/L MW-6/BH-3 (05/11/06) 1/6 5.0 - 30000 570 2.0 C X ASC

Metals

7439-92-1 Lead 46.0 46.0 µg/L MW-8/BH-15 (05/11/06) 1/1 -- 46.0 -- C NA

Notes:

(1) Minimum/maximum detected concentration. Definitions: C = Carcinogenic

(2) Based on data collected from sampling locations: MW-4/BH-2, MW-5/BH-5, MW-6/BH-3, MW-7/BH-14, MW-8/BH-15, MW-9/BH-1. N = Non-Carcinogenic

(3) Target Groundwater Concentration Corresponding to Target Indoor Air Concentration, Table 2c: Generic Screening Levels, Risk = 1 x 10 -6, ARAR/TBC = Applicable or Relevant and Appropriate Requirem

Draft Guidance for Evaluation of the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils, USEPA, November 2005. -- = Not Available

(4) Rationale Codes Selection Reason: Maximum detected above Screening Criterion (ASC) N/A = Not Applicable

Analyte Detected; analyte considered to be a volatile (AD) J = Associated value is estimated

Deletion Reason: Maximum detected below Screening Criterion (BSC)

Not Applicable; analyte not considered to be volatile (NA)  
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PHASE II INVESTIGATION RESULTS 



PHASE II INVESTIGATION RESULTS 
 
 
Investigative data for subsurface soils at the Niagara Ceramics Site are provided in the 
report entitled: 
 
Focused Phase II Environmental Assessment 
Industrial Property, 51 Hayes Place, Buffalo, New York 
Prepared by Environmental Audits, Inc. 
March 11, 2004 
 
The report states that the "…focused Phase II ESA was completed to address selected 
conditions of environmental concern, as originally identified in a Phase I report 
prepared by EA, dated February 2004."  The report identifies the "primary conditions of 
concern" for the Niagara Ceramics property generally as follows: 
 
• Condition of the shallow surface and subsurface soil profile within the following 

on-site locations:  1) paved and dirt/gravel parking areas surrounding the factory; 
and 2) large perimeter berm. 

• Condition of subfloor soil profile within the factory (compressor room, chemical 
storage vaults, glazemaking area) and inside the warehouse at 151 Harrison Street. 

 
The scope of the Phase II assessment included exterior subsurface borings (to maximum 
16 feet below grade), nine building interior subsurface borings (to maximum 10 feet 
below grade), soil sample collection, screening and analysis.  No groundwater samples 
were collected. 
 
Soil borings were advanced using direct push technology.  Soil cores were examined 
visually and were screened using a portable organic vapor monitor.  Selected samples 
were submitted for laboratory analysis for volatile organic compounds (VOCs), 
semi-volatile organic compounds (SVOCs), and metals, or a subset thereof1.  The 
exterior areas that were assessed include "Waste Storage and Maintenance Area", and 
"Harrison Warehouse and Silo Area".  The interior areas that were assessed include 
"Main Factory Area", and "Harrison Street Warehouse".  The analytical results were 

                                                      

 
  

1 It is noted that many of the soil sample intervals extend over several feet, with the longest being 
from 4 to 16 feet (at SB 22).  Also, some of the samples were apparently composites from multiple 
borings.  The methodology makes data interpretation difficult because the data representation is 
not clear.  Further, the compositing approach may have compromised the quality of the VOC 
data. 
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compared to TAGM 4046 recommended soil cleanup objectives and a number of 
exceedances were noted, for various organic and inorganic parameters.  The data are 
summarized in Attachment 3 of the Phase II report.  The results of the assessment, as 
presented by Environmental Audits, Inc., are summarized as follows: 
 
• Field observations and analytical data identified the presence of significant 

subsurface concentrations of VOCs inside and near the Harrison Street warehouse.  
[This included xylenes (up to 11 ppm), ethylbenzene (up to 9.6 ppm) and TCE (up to 
250 ppm).]  It is suspected that the TCE is related to the former mirror 
manufacturing facility that occupied the Harrison Street warehouse. 

• The subfloor soil sample from the Glazemaking room exhibited an elevated lead 
concentration (10,000 ppm). 

 
The analytical results from the Phase II investigation for the Niagara Ceramics Site, are 
presented in Table A-1. 
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TABLE A-1 Page 1 of 3

Sample Location: SB-24,25 SB-27,28 SB-26,29 SB-30,31,32 SB-33 SB-35 SB-36 SB-37 SB-39 SB-40 SB-41 SB-42 ISB-2 ISB-3 ISB-4 ISB-5 ISB-6 ISB-7,8 ISB-9
Sample ID:
Sample Date: 27-Feb-04 27-Feb-04 27-Feb-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04
Sample Depth: 0-4 0-4 0-4 4-10 0-4 4-10 8-9 4-5.5 8-8.5 0-4 0-6 0-8 4-8 0-8 0-4 0-8 0-8 4-8,7-10 0-7
Code

Units

Percent Solids % 90 82 82 88 73 83 82 87 85 84 89 79 85 82 90 89 86 88 83

Metals

Arsenic mg/kg 9.3 2.9 6.0 <1.2 24 2.5 na <1.2 <1.2 na na na 12 na na na 8.2 <1.2 6.3
Barium mg/kg 39 40 84 38 290 66 na 59 37 na na na 82 na na na 83 68 130
Cadmium mg/kg 4.6 1.5 1.0 1.3 5.6 2.2 na 2.1 1.5 3.3 1.6 2.5 1.7 4.5 3.0 1.6 2.8 1.8 3.1
Chromium mg/kg 23 10.0 <6.1 8.9 25 16 na 14 10.0 na na na 11 na na na 25 16 23
Lead mg/kg 51 23 180 14 210 <12 na <11.0 29 110 <12 200 92 10000 46 <11 15 <11 36
Mercury mg/kg <0.26 <0.25 <0.25 <0.23 0.37 <0.25 na <0.23 <0.25 na na na 0.48 na na na <0.24 <0.23 0.80
Selenium mg/kg <0.63 0.95 <0.61 <0.57 7.5 <0.61 na <0.58 <0.59 na na na <0.59 na na na <0.59 <0.6 <0.7
Silver mg/kg <6.3 <6.2 <6.2 <5.7 <6.8 <6 na <5.7 <5.9 na na na <5.9 na na na <5.8 5.7 <6

VOCs

Chloromethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Bromomethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Vinyl Chloride µg/kg na na na <33.0 <440 <30,000 na <290 na na na na <2 na na na <2 <2 <400
Chloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <400
Methylene Chloride µg/kg na na na <17.0 <660 <30,000 na <290 na na na na 9 na na na 8 7 <600
Acetone µg/kg na na na <57.0 <2,200 <100,000 na <960 na na na na <12 na na na <28 <11 <2,000
Carbon Disulfide µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
1,1-Dichloroethene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
1,1-Dichloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
trans-1,2-Dichloroethene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
cis-1,2-Dicholoroethene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 14 <600
Chloroform µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
1,2-Dichloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
2-Butanone µg/kg na na na <57.0 <2,200 <100,000 na <960 na na na na <12 na na na <12 <11 <2,000
1,1,1-Trichloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Carbon Tetrachloride µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Bromodichloromethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
1,2-Dichloropropane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
cis-1,3-Dichloropropene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Trichloroethene µg/kg na na na 100 <660 250000 na 620 na na na na <4 na na na <3 130 <600
Dibromochloromethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
1,1,2-Trichloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Benzene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Trans-1,3-Dichloropropene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Bromoform µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
4-Methy-2-pentanone µg/kg na na na <57.0 <2,200 <100,000 na <960 na na na na <12 na na na <12 <11 <2,000
2-Hexanone µg/kg na na na <17.0 <2,200 <100,000 na <290 na na na na <12 na na na <12 <11 <600
Tetrachloroethene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 5 <600
1,1,2,2-Tetrachloroethane µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Toluene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Chlorobenzene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
Ethylbenzene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 9600
Styrene µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
m,p-Xylenes µg/kg na na na <17.0 7600 <30,000 na <290 na na na na <4 na na na <3 <3 11000
o-Xylenes µg/kg na na na <17.0 <660 <30,000 na <290 na na na na <4 na na na <3 <3 <600
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Sample Location: SB-24,25 SB-27,28 SB-26,29 SB-30,31,32 SB-33 SB-35 SB-36 SB-37 SB-39 SB-40 SB-41 SB-42 ISB-2 ISB-3 ISB-4 ISB-5 ISB-6 ISB-7,8 ISB-9
Sample ID:
Sample Date: 27-Feb-04 27-Feb-04 27-Feb-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04
Sample Depth: 0-4 0-4 0-4 4-10 0-4 4-10 8-9 4-5.5 8-8.5 0-4 0-6 0-8 4-8 0-8 0-4 0-8 0-8 4-8,7-10 0-7
Code

Units

Percent Solids % 90 82 82 88 73 83 82 87 85 84 89 79 85 82 90 89 86 88 83

SVOCs

Phenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
bis(2-Chloroethyl)ether µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Chlorophenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
1,3-Dichlorobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
1,4-Dichlorobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
1,2-Dichlorobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Methylphenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,2-Oxybis(1-Chloropropane) µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
4-Methylphenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
n-Nitrosodnpropylamine µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Hexachloroethane µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Nitrobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Isophorone µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Nitrophenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,4-Dimethylphenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
bis(2-Chloroethoxy)methane µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,4-Dichlorophenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
1,2,4-Trichlorobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Naphthalene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
4-Chloroanilene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Hexachlorobutadiene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
4-Chloro-3-methylphenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Methylnaphthalene µg/kg na na na na 1500 na <410 na na na na na <390 na na na <390 <380 <400
Hexachlorocyclopentadiene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,4,6-Trichlorophenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,4,5-Trichlorophenol µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Chloronaphthalene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2-Nitroaniline µg/kg na na na na <46,000 na <4,100 na na na na na <3,900 na na na <3,900 <3,800 <4,000
Dimethylphthalate µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Acenaphthalene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,6-Dinitrotoluene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
3-Nitroaniline µg/kg na na na na <46,000 na <4,100 na na na na na <3,900 na na na <3,900 <3,800 <4,000
Acenaphthene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
2,4-Dinitrophenol µg/kg na na na na <46,000 na <4,100 na na na na na <390 na na na <3,900 <3,800 <4,000
4-Nitrophenol µg/kg na na na na <46,000 na <4,100 na na na na na <3,900 na na na <3,900 <3,800 <4,000
Dibenzofuran µg/kg na na na na <4,600 na 430 na na na na na <390 na na na <390 <380 <400
2,4-Dinitrotoluene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Diethylphthalate µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
4-Chlorophenylphenylether µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Fluorene µg/kg na na na na <4,600 na 480 na na na na na <390 na na na <390 <380 <400
4-Nitroanaline µg/kg na na na na <46,000 na <4,100 na na na na na <3,900 na na na <3,900 <3,800 <4,000
2-Methy-4,6-dinitrophenol µg/kg na na na na <46,000 na <4,100 na na na na na <3,900 na na na <3,900 <3,800 <4,000
n-Nitrosodiphenylamine µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
4-Bromophenylphenylether µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Hexachlorobenzene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
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Sample Location: SB-24,25 SB-27,28 SB-26,29 SB-30,31,32 SB-33 SB-35 SB-36 SB-37 SB-39 SB-40 SB-41 SB-42 ISB-2 ISB-3 ISB-4 ISB-5 ISB-6 ISB-7,8 ISB-9
Sample ID:
Sample Date: 27-Feb-04 27-Feb-04 27-Feb-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 01-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04 03-Mar-04
Sample Depth: 0-4 0-4 0-4 4-10 0-4 4-10 8-9 4-5.5 8-8.5 0-4 0-6 0-8 4-8 0-8 0-4 0-8 0-8 4-8,7-10 0-7
Code

Units

Percent Solids % 90 82 82 88 73 83 82 87 85 84 89 79 85 82 90 89 86 88 83

Pentachlorophenol µg/kg na na na na <9,100 na <810 na na na na na <780 na na na <780 <760 <800
Phenanthrene µg/kg na na na na 530 na 2700 na na na na na <390 na na na <390 <380 <400
Anthracene µg/kg na na na na <4,600 na 590 na na na na na <390 na na na <390 <380 <400
Carbazole µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Di-n-butylphthalate µg/kg na na na na 18000 na <410 na na na na na <390 na na na <390 <380 <400
Fluoranthene µg/kg na na na na 660 na 2300 na na na na na <390 na na na <390 <380 <400
Pyrene µg/kg na na na na 1100 na 1800 na na na na na <390 na na na <390 <380 <400
Butylbenzylphthalate µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
3,3-Dichlorobenzidine µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Benzo(a)anthracene µg/kg na na na na 500 na 890 na na na na na <390 na na na <390 <380 <400
Chrysene µg/kg na na na na 560 na 750 na na na na na <390 na na na <390 <380 <400
bis(2-Ethylhexyl)phthalate µg/kg na na na na 1700 na <410 na na na na na <390 na na na <390 1400 1800
Di-n-octylphthalate µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Benzo(b)fluoranthene µg/kg na na na na 930 na 930 na na na na na <390 na na na <390 <380 <400
Benzo(k)fluoranthene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Benzo (a) pyrene µg/kg na na na na <4,600 na 630 na na na na na <390 na na na <390 <380 <400
Indeno (1,2,3-cd) pyrene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Dibenzo(a,h)anthracene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400
Benzo(g,h,i)perylene µg/kg na na na na <4,600 na <410 na na na na na <390 na na na <390 <380 <400

Notes:

na - not analyzed

CRA 37191 (2) APPA



 
37191 (2) 

APPENDIX B 
 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 





































 
37191 (2) 

APPENDIX C 
 

ANALYTICAL DATA AND QUALITY ASSURANCE REVIEW 
























































































	COVER PAGE
	TABLE OF CONTENTS
	LIST OF FIGURES & TABLES
	LIST OF APPENDICES
	1.0 INTRODUCTION 
	1.1 PREVIOUS INVESTIGATIONS 
	1.2 REPORT ORGANIZATION 
	 2.0 FIELD ACTIVITIES 
	2.1 SOIL SAMPLING 
	2.2 MONITORING WELL INSTALLATION 
	2.3 HYDRAULIC MONITORING 
	2.4 GROUNDWATER SAMPLING 

	 3.0 ANALYTICAL RESULTS 
	3.1 SOIL 
	3.2 GROUNDWATER 

	 4.0 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 
	4.1 GENERAL 
	4.2 SITE CHARACTERIZATION 
	4.2.1 SITE DESCRIPTION 
	4.2.2 GENERAL SITE USE 
	4.2.3 PREVIOUS INVESTIGATIONS 
	4.2.4 NATURE AND EXTENT OF CONTAMINATION 
	4.2.5 CONCEPTUAL SITE MODEL 
	4.2.6 SELECTION OF CHEMICAL OF POTENTIAL CONCERN (COPC) 
	4.3 EXPOSURE ASSESSMENT 
	4.3.1 CHARACTERIZATION OF EXPOSURE SETTING 
	4.3.2 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS 
	4.3.2.1 FATE AND TRANSPORT IN RECEIVING MEDIA 
	4.3.2.1.1 POTENTIAL MIGRATION OF SOIL OR  GROUNDWATER COPCs TO AIR  
	4.3.2.2 POTENTIAL EXPOSURE POINTS 
	4.3.2.3 POTENTIAL EXPOSURE ROUTES 
	4.3.2.4 EXPOSURE SCENARIOS AND COMPLETED EXPOSURE PATHWAYS  
	4.4 SUMMARY 

	 5.0 CONCLUSIONS AND RECOMMENDATIONS 
	5.1 CONCLUSIONS 
	5.2 RECOMMENDATIONS 


	FIGURES
	FIGURE 1.1 - SITE LOCATION MAP
	FIGURE 1.2 - SITE PLAN
	FIGURE 2.1 - SOIL BORING AND MONITORING WELL LOCATIONS
	FIGURE 2.2 - WATER LEVEL ELEVATIONS AND CONTOURS

	TABLES
	TABLE 2.1 - SUMMARY OF SOIL BORINGS AND SAMPLE COLLECTION AND ANALYSIS DETAILS
	TABLE 2.2 - SUMMARY OF MONITORING WELL INSTALLATION DETAILS
	TABLE 2.3 - SUMMARY OF GROUNDWATER LEVEL ELEVATIONS
	TABLE 2.4 - GROUNDWATER SAMPLE COLLECTION AND ANALYSIS SUMMARY
	TABLE 3.1 - SUMMARY OF DETECTED CONCENTRATIONS OF LEAD IN SOIL
	TABLE 3.2 - SUMMARY OF ORGANIC COMPOUNDS DETECTED IN SOIL
	TABLE 3.3 - SUMMARY OF COMPOUNDS DETECTED IN GROUNDWATER
	TABLE 4.1 - SELECTION OF EXPOSURE PATHWAY SCENARIOS
	TABLE 4.2 - OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE SOIL
	TABLE 4.3 - OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SURFACE AND SUBSURFACE SOIL
	TABLE 4.4 - OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SOIL TO INDOOR AIR
	TABLE 4.5 - OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER
	TABLE 4.6 - OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN GROUNDWATER TO INDOOR AIR

	APPENDICES
	APPENDIX A - PHASE II INVESTIGATION RESULTS
	APPENDIX B - STRATIGRAPHIC AND INSTRUMENTATION LOGS
	APPENDIX C - ANALYTICAL DATA AND QUALITY ASSURANCE REVIEW




