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1.  INTRODUCTION  
 
This document provides the Alternatives Analysis (AA) that has been completed for the Highland 
Plaza Brownfield Site (Site) located at the intersection of Highland Parkway and Colvin Boulevard in 
the Tonawanda, New York.  A dry cleaner was formerly located in the eastern end of the strip plaza.  
The Site has undergone two phases of environmental investigation and is currently in the NYSDEC 
Brownfield Program (Site # C915293).  
 
1.1 Purpose  
 
The purpose of the Alternatives Analysis (AA) is to identify specific remedial activities that are 
available to remediate portions of the Site where site media such as soil, groundwater and soil vapor 
are contaminated and require remediation.   The technologies are then screened and the most 
appropriate remedy(s) for the Site conditions are developed into remedial alternatives that are 
evaluated based on the criteria identified in DER – 10.  The information is then used to propose 
appropriate remedial actions for the Site.  This information will be released to the public for comment 
as part of the citizen’s participation process for the Site.  After receipt and consideration of public 
comments, the NYSDEC will issue a Decision Document that reflects the selected remedy. 
 
1.2 Report Organization 
 
This document is divided into six sections, followed by figures, tables and appendices as appropriate.  
A brief summary is provided below. 
 
Section 1.  Introduction: This section presents the Site background including Site description, Site 
history, previous relevant studies and report organization. 
 
Section 2. Identification of Standards, Criteria and Guidance (SCGs) and Remedial Action Objectives: 
This section identifies the SCGs that are to be used to establish the location(s) where remedial actions 
are warranted and to establish remedial action objectives for the Site.  
 
Section 3. Preliminary Screening of Response Actions:  This section presents the preliminary 
screening of remedial alternatives and technologies to identify those alternatives that appear 
implementable and effective based on the Site conditions and the contaminants identified during Site 
environmental investigations. 
 
Section 4.  Technology Screening and Development of Remedial Alternatives:  This section presents 
the list of developed remedial alternatives for detailed screening that were evaluated on the basis of 
overall protection of human health and the environment; compliance with applicable or relevant and 
appropriate SCGs; long-term effectiveness and permanence; reduction of toxicity, mobility and 
volume; short-term impacts and effectiveness; ability to implement the remedy; cost effectiveness and 
use. 
 
Section 5.  Detailed Analysis of Remedial Alternatives:  Presents a detailed analysis of remedial 
alternatives established in section 4.  The alternatives are compared on the basis of environmental 
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benefits and cost using the eight criteria established in DER-10.  Each alternative is assessed and an 
appropriate remedy is selected that satisfies the remedial action objectives.  
 
Section 6.  Remedial Work Plan: Presents the work elements that will be completed for remediation 
purposes and a schedule for completion of the work elements. 
 
1.3 Site and Surrounding Area Description 
 
The Highland Plaza Site is located in Tonawanda, New York on the southeast corner of the Colvin 
Avenue and Highland Parkway intersection in a mixed commercial and residential neighborhood 
(Figure 1).  The property boundary is the same as the Brownfield Cleanup Program (BCP) site 
boundary.  The Site is approximately 300 feet in length (east – west) and approximately 100 feet wide 
in the north – south direction.  The Site gently slopes northward toward Highland Parkway.  
Approximately 50% of the Site is occupied by a one story strip plaza building, which is 297 feet in 
length and 49 feet wide. This is a slab on grade cinder block building that is situated 2.95 feet from the 
southern property boundary to the back of the parcel.  The northern half of the Site is an asphalt 
parking lot (Figure 2). 
 
The strip plaza consists of three attached buildings that are separated by a common firewall, a 
foundation break and different roof lines.  The eastern half of the plaza was a former dry cleaner that 
ceased operation in 2010. The buildings are subdivided into eight commercial businesses located in a 
mixed residential and commercial area (Figure 2): 
 

 215 Highland Parkway (Building 3) - approximately 16 feet of  frontage; 
 217 Highland Parkway (Building 3) - approximately 31 feet of frontage (now vacant); 
 221 Highland Parkway (Building 2) - approximately 46 feet of frontage; 
 225 Highland Parkway (Building 2) - approximately 16 feet of frontage (now vacant); 
 227 Highland Parkway (Building 2) - approximately 31 feet of frontage (now vacant); 
 231 Highland Parkway (Building 2) - approximately 30 feet of frontage; 
 235 Highland Parkway (Building 1) - approximately 60 feet of frontage; and 
 237 Highland Parkway (Building 1) - approximately 68 feet of frontage.  

 
To the north is Highland Parkway, then commercial properties.  To the west is a CITGO gas station 
followed by Colvin Boulevard and commercial properties.  To the south is a service alleyway 
approximately 25 feet wide, then residences with their back yards to the service alleyway.  The service 
alleyway is not part of the BCP site, but is being investigated by the NYSDEC as site number 
C915293A.  To the east is the Tonawanda Community Federal Credit Union (Figure 1).  
 
1.4  Previous Site Use/History 
 
Sanborn Maps show that the property was undeveloped in 1928, but by 1950 had been developed into 
the present plaza.  There was no indication from available public information that the property was 
used for industrial or manufacturing purposes. 
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1.5 Public and Private Information on Previous Site Investigations 
 
Review of publicly available records for the former onsite dry cleaner showed there is no information 
on spills or environmental investigations for the former dry cleaner.  There is also no record of 
previous site investigations other than the Preliminary Phase II Site Investigation that was completed 
by Environmental & Geologic Management Services, LLC (EGMS) in 2014.  This investigation will 
be discussed in another section of this report.   
 
The site is bounded to the west by a CITGO gas station.  Review of NYSDEC environmental records 
for the CITGO gas station indicates it has undergone two subsurface investigations/remedial actions: 
one in 1999 (Spill #889-75108) and a second in 2008 (Spill #06-06779).  NYSDEC concluded from the 
results of the investigations that “No Further Action” was required at this location. 
 
1.5.1 Preliminary Phase II Investigation  
 
A Preliminary Phase II Investigation and Soil Vapor Intrusion Study were completed at the Site in 
October of 2014.  A copy of this report is included as Appendix A.  Twelve soil borings ranging in 
depths from 8 to 12 feet below ground surface (BGS) were completed.  Groundwater was encountered 
at only one location.  Twelve onsite soil samples, one groundwater sample and three off site soil 
samples were collected for laboratory analysis (Figures 2 and 3).  The soil and groundwater samples 
were analyzed for Method 8260 Target Compound List (TCL) volatile organic compounds (VOCs); 
two soil samples were analyzed for Method 8270 TCL semi-volatile organic compounds (SVOCs); and 
two soil samples were analyzed for polychlorinated biphenyls (PCBs).  
 
Preliminary Phase II Investigation Results 
 
The Site is underlain by a thin veneer of fill material one to 1.5 feet in thickness, which is then 
underlain by native, dense red-brown clay with minor amounts of silt, sand and gravel.  The soil 
samples collected were dry to generally damp at depth.  
 
Soil screening and sample analytical results from soil boring SB-2 located along the western property 
line between the Getty Station and the Site (located to evaluate potential impacts from the former 
service station) did not show impacts from the former service station.    
 
Laboratory analytical results of soil samples from under the concrete floor of the former dry cleaner 
detected three VOCs (cis–1,2–Dichloroethene, Tetrachloroethene, and Trichloroethene) above their 
respective detection limits (Table 1A).  The soil sample collected outside of the back door (SS – 12) 
also showed impacts from Tetrachloroethene and Trichloroethene.  No SVOCs or PCBs were detected 
in the respective soil samples analyzed.  There were no VOCs detected in the groundwater sample that 
was analyzed from SB-2.  

Soil Vapor Intrusion Study (2014) 

A soil vapor intrusion (SVI) study was also completed at the former dry cleaner as part of the Phase II 
Preliminary Phase II Investigation.  Three sub-slab vapor samples were collected near boring locations 
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with the highest PID readings.  One indoor air and one outdoor air sample were also collected.  
Samples were analyzed for USEPA Method TO – 15 for VOCs.  Sampling locations are shown on 
Figure 3.   

Analytical results from the SVI study showed that cis-1,2-Dichloroethene, Tetrachloroethene and 
Trichloroethene were detected at elevated concentrations in the sub-slab, indoor air and outdoor air 
samples that were collected (Table 2).   
 
Additional Air & Soil Sampling in the Service Alley 
 
VOCs were detected in the outdoor air sample that was collected at ground surface off site in the 
service alley; thus, additional air and soil samples were collected in this area.   The second outdoor air 
sample was collected four feet above the ground surface.  Three shallow soil samples were also 
collected off site in the service alley at approximately 20 foot intervals centered on the location of 
Outdoor Air Sample #2 (Figure 3).   
 
Analytical results for Outdoor Air Sample #2 collected four feet above the ground surface showed a 
significant decrease in the concentrations of cis-1,2-Dichloroethene, Tetrachloroethene and 
Trichloroethene (Table 2).  Analytical results for the three soil samples (AWSS-1 through AWSS-3) 
detected the VOC tetrachloroethene at elevated concentrations in all three soil samples (Table 1).  
 
1.5.2  Remedial Investigation  
 
Based on the findings of the Preliminary Phase II Investigation, and discussions with NYSDEC 
personnel, a Remedial Investigation (RI) Work Plan was submitted to the NYSDEC and the NYSDOH 
for the Site.  The RI Work Plan was approved in August, 2015 and field work started in October of 
2015.  The objectives of the RI were to further characterize soil and groundwater conditions on site as 
well as at adjacent off site properties.   
 
The RI consisted of: 
 

 Completion of 14 soil borings with the collection of 30 subsurface soil samples for laboratory 
analysis; 

 Installation of five groundwater monitoring wells (three onsite and two off site);  
 Collection of five groundwater samples for laboratory analysis;  
 Collection of six shallow soil samples for analysis;  
 Completion of a soil vapor intrusion (SVI) investigation in February, 2016 in the two tenant 

spaces closest to the former dry cleaner (eastern end of Building 2); and 
 Completion of a second SVI investigation in March, 2017 in the other four tenant spaces in the 

strip plaza. 

Figure 3 provides the locations of the soil borings, surface soil sampling locations and groundwater 
monitoring wells.   
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All 36 soil samples were analyzed for VOCs.  In addition, 12 soil samples were analyzed for a full 
suite of analytes (VOCs, SVOCs, metals PCBs, pesticides and herbicides).  Tables 1A, 1B, 3A, 3B, 
4A, 4B, 5A and 5B provide the analytical results for the soil samples.  

Five groundwater monitoring wells (three onsite and two offsite) were installed to characterize 
groundwater quality and groundwater flow direction (Figure 4).  The well borings were advanced to 24 
feet BGS and converted to one-inch groundwater monitoring wells.   Groundwater samples were only 
analyzed for VOCs since there was insufficient volume of water and recharge to allow for the 
collection of enough water to complete a full suite of analyses.  The shortened analyte list was 
approved by NYSDEC in the field due to slow groundwater recharge in the monitoring wells.   
 
Water level information collected during the initial water level collection event in December, 2015 
showed groundwater flow direction to be toward the north and east (Figure 4).     
 
1.5.3 Combined Results of the Preliminary Phase II Investigation and Remedial Investigation  
 
Twenty-six soil borings were completed during the Preliminary Phase II Investigation and the 
Remedial Investigation.  A total of 52 soil samples were collected as part of these investigations, with 
42 subsurface soil samples collected for analysis.  Ten shallow soil samples were also collected and 
analyzed as part of these investigations.  
 
A total of 21 onsite soil samples were collected and analyzed as part of the two investigations, with 31 
soil samples collected offsite.  The 52 soil samples were analyzed for VOCs: 14 of the soil samples 
were analyzed for semi-volatile organic compounds (SVOCs); and 12 of the soil samples were 
analyzed for total metals, pesticides, poly-chlorinated biphenyls (PCBs) and herbicides.  
 
Groundwater samples were collected onsite from four different locations (one as part of the 
Preliminary Phase II Investigation) and offsite from two different locations.  Groundwater samples 
were analyzed for VOCs with SVOCs at one location onsite (SB-2).  Slow groundwater recharge in the 
groundwater monitoring wells that were installed as part of the RI did not allow for the collection of 
enough water to analyze the groundwater samples for the full Target Compound List/Target Analyte 
List of parameters.  
 
1.5.3.1 Soils and Fill 
 
Fill.  Soils encountered during completion of the RI consisted of both fill materials and native soils.  
Soil borings completed on site north of the building in the parking lot showed the presence of 
approximately six inches of asphalt underlain by six to twelve inches of crushed stone or brown-black 
stained sand, which is underlain by native silty clay soils.  
 
Soil borings completed east of the Site in the Credit Union parking lot showed the presence of 
approximately eight inches of asphalt/crushed stone underlain by dark brown stained clay.  These 
materials were underlain by native silty clay soils.  
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Soil borings advanced in the service alley behind the building encountered varying amounts of dark 
grey to black topsoil (0 to 8 inches) underlain by angular medium grey gravel (crushed stone) and sand.  
At some locations, crushed stone and sand were present at the surface.  These materials were underlain 
by native silty clay soils. 
 
 Native Soils.  The native soils that underlie the Site consist of very dense reddish brown silty clay that 
is greater than 24 feet in thickness.  There were no other soil types encountered in the soil borings that 
were advanced on the Site or adjacent properties.  Silt and sand lenses were generally lacking in the 
native soil samples that were observed; however, minor amounts of sand and gravel occurred as matrix 
material within this silty clay unit.  No groundwater was encountered during the advancement of the 
soil borings or installation of the groundwater monitoring wells.     
 
1.5.3.2 Onsite Impacts to Soil and Groundwater 
 
There were no impacts to soil and groundwater noted along the west side of the Site from the CITGO 
gas station.   
 
Volatile organic compounds are present in soil from the former dry cleaner at the eastern end of the 
Site.  These compounds are present under the floor of the eastern end of the former dry cleaner, and in 
shallow soils in the parking lot north of the building at soil boring SB – 19 (Figure 2)..  Benzene, cis-
1,2-Dichloroethene, Tetrachloroethene and Trichloroethene were detected at concentrations below their 
respective NYSDEC Part 375 Commercial Soil Cleanup Objectives (CSCOs), but were above the 
NYSDEC Part 375 Protection of Groundwater SCO (Table   1A).  
 
There were no SVOCs detected in the onsite soil samples analyzed as part of the RI (Table 3A).  Ten 
metals typically found in soils were present in the onsite soil samples that were analyzed for metals 
(Table 4A).  There were no pesticides detected above their respective method detection limits in the 
on-site soil samples analyzed as part of the RI, and there were no PCBs detected in the on site soil 
samples analyzed (Table 5A). 
 
Groundwater quality has been slightly impacted by former dry cleaning operations at the easternmost 
end of the Site.  The VOC cis-1,2-Dichloroethene was detected at a concentration slightly above its 
guidance value per NYSDEC Technical and Operational Series 1.1.1 – Ambient Water Quality 
Standards and Guidance.  There were no other VOCs detected in onsite groundwater (Table 6A).  
 
1.5.3.3 Off Site Impacts to Soil and Groundwater 
 
Volatile organic compounds and SVOCs were detected at elevated concentrations in the soil samples 
from the off site service alley directly south of the Site (Table 1B).  The VOCs detected are commonly 
associated with dry cleaning operations, and are prevalent in the shallow soils and deep soils 
encountered in soil borings on the easternmost end of the service alley adjacent to the former dry 
cleaner.  The concentration of Tetrachloroethene exceeded the Part 375 Commercial SCO in soil 
borings in this area as well as the Part 375 Protection of Groundwater SCO.  The concentration of 
Trichloroethene and cis-1,2-Dichloroethene also exceeded the Part 375 Protection of Groundwater 
SCO in soil borings completed on the easternmost end of the service alley adjacent to the former dry 



  

  
  
 Page 12 
 

cleaner.  The concentration of Acetone (a common laboratory contaminant) exceeded the Part 375 
Protection of Groundwater SCO in soil boring SB – 21. 
 
Five SVOCs were detected in the shallow surface soil samples from the service alleyway at 
concentrations above their respective CSCOs (Table 3B).  The SVOCs Benzo(k)fluoranthene and 
Chrysene were detected above their respective Residential SCOs.  The occurrence of these SVOCs is 
likely related to the presence of millings that have been placed on the alley way service road.  There 
were no significant occurrences of metals, PCBs or pesticides off site (Tables 3B, 4B and 5B).  
 
Off site impacts to groundwater from the former dry cleaner were noted in the two off site groundwater 
monitoring wells that were installed as part of the RI investigation (Table 6B).  The concentrations of 
cis-1,2-Dichloroethene, Tetrachloroethene and Trichloroethene were detected in MW – 4 at 
concentrations significantly above their respective TOGS 1.1.1 guidance values.  The concentrations of 
these compounds were also significantly above their respective TOGS 1.1.1 guidance values in MW – 
5.  
 
1.5.3.4 Soil Vapor Intrusion Investigation 2016 
 
A soil vapor intrusion (SVI) investigation was completed in March, 2016 in Building 2 in tenant spaces 
located at 227 and 231 Highland Parkway to evaluate sub-slab vapor and indoor air quality in Building 
2 of the strip plaza adjacent to the former dry cleaner.  Sub-slab and indoor air samples were collected 
in each tenant space, and an outdoor air sample was also collected to establish background conditions 
(Figure 5). 

The samples collected as part of the 2016 SVI investigation were analyzed by USEPA Method TO-15 
for VOCs.  Thirty-three VOCs were detected in the vapor and air samples collected as part of this 
investigation consisting primarily of petroleum compounds, solvents and refrigerants (Table 7).  
Fourteen compounds were detected at concentrations at or above 10 micrograms per cubic meter 
(ug/m3). 

The results were compared to the NYSDOH guidance document, “Guidance for Evaluating Soil Vapor 
intrusion in the State of New York, with Updates (2006).  Comparison of results for tetrachloroethene 
in the IA #1 and SS #1 indoor air and sub-slab vapor sample from 227 Highland Plaza to the NYSDOH 
Soil Vapor/Indoor Air Matrix Table 2 Guidance shows the tenant space at 227 Highland Plaza falls into 
Category 2: Take reasonable and practical actions to identify source(s) and reduce exposure.  
Comparison of the results for tetrachloroethene in the IA #2 and SS #2 samples from 231 Highland 
Plaza shows this tenant space falls into Category 6:  Monitor/Mitigate. 
 
Comparison of results for trichloroethene in the IA #1 and SS #1 indoor air and sub-slab vapor sample 
from 227 Highland Plaza to the NYSDOH Soil Vapor/Indoor Air Matrix 1 Guidance Table shows the 
tenant space at 227 Highland Plaza falls into Category 3: Take reasonable and practical actions to 
identify source(s) and reduce exposure.  Comparison of the results for trichloroethene in the IA #2 and 
SS #2 samples from 231 Highland Plaza falls into Category 10 on Matrix 1:  Monitor/Mitigate. 
 



  

  
  
 Page 13 
 

Highland Plaza recommended the installation of a sub-slab depressurization system (SSDS) at the 
tenant space at 231 Highland Parkway based on the results of this SVI investigation. 
 
1.5.3.5  Soil Vapor Intrusion Investigation 2017 
 
A second soil vapor intrusion investigation was completed on March 9th and 10th 2017 using the same 
protocols, collection methods, laboratory analytical methods and QA/QC protocols that were used to 
complete the 2016 soil vapor intrusion investigation.  Sampling locations were as follows: 
 

 IA – 215 Indoor air sample (IA) at 215 Highland Parkway; 
 IA – 217 and SS – 217 IA and sub-slab vapor sample (SS) at 217 Highland Parkway; 
 IA – 221 and SS – 221 IA and SS samples at 221 Highland Parkway; 
 IA – 225 IA air sample at 225 Highland Parkway; and 
 Outdoor Air Sample 1 collected upgradient at the western end of Building 3.  

 
Sample locations are shown on Figure 5.  The samples collected as part of this investigation were 
analyzed using USEPA Method TO-15 for volatile organic compounds (VOCs).  Thirty VOCs were 
detected in the vapor and air samples collected as part of this investigation consisting primarily of 
petroleum compounds, solvents and refrigerants (Table 8).  Eleven compounds were detected at 
concentrations at or above 10 micrograms per cubic meter (ug/m3). 
 
The results were compared to the NYSDOH guidance document, “Guidance for Evaluating Soil Vapor 
intrusion in the State of New York, with Updates (2006).  Comparison of results for tetrachloroethene 
in the indoor air and sub-slab vapor samples for all tenant spaces to the NYSDOH Indoor/Indoor Air 
Matrix Table 2 Guidance shows the four tenant spaces fall into Category 1: No further action. 
 
Comparison of results for trichloroethene in the indoor air and sub-slab vapor sample for these four 
tenant spaces to the NYSDOH Indoor/Indoor Air Matrix Table 2 Guidance shows the four tenant 
spaces fall into Category 1: No further action. 
 
1.6 Interim Remedial Measure 
 
Highland Plaza received approval in February of 2016 from NYSDEC/NYSDOH to construct and 
operate an interim remedial measure (IRM) consisting of a Sub-Slab Depressurization System (SSDS).  
The SSDS was constructed in the plaza area formerly occupied by the dry cleaner (235 to 237 
Highland Parkway) and has been operational since late April of 2016.  The SSDS consists of three 
blowers and four sub-slab vapor collection pipe runs (Figure 5).  The three blowers are located on the 
roof of the building.  The results of confirmation indoor air sampling completed in February 2017 
within the tenant space confirmed that no VOCs were present above NYSDOH guidance (Table 8).  
The results of differential pressure testing of the sub-slab pressure in April confirmed that negative 
pressure is being maintained under the concrete slab by the SSDS (Table 9).  
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The IRM consisted of the following work elements: 
 

 Removal of the concrete floor where it was covered with a wooden lattice (approximately 80% 
of the tenant space); 

 Placement of a crushed stone substrate in the area where the concrete was removed; 
 Placement of four inch diameter perforated horizontal PVC pipe vapor collection runs within 

the crushed stone for the SSDS that connected to solid vertical PVC piping to the blower units 
mounted on the roof of the building; 

 Placement of a plastic membrane over the crushed stone substrate and pipe runs; and 
 Placement of new concrete in the area of the tenant spaces where the old concrete was removed. 
  

Approximately 32 feet by 50 feet of existing concrete floor was left in place in the easternmost part of 
this tenant space (237 Highland Parkway).  In order to install the SSDS in this area, the existing 
concrete floor was saw-cut.   
 
A second SSDS was installed in the tenant space at 231 Highland Parkway in October, 2017.  This 
SSDS consisted of a single vapor collection point installed through the concrete floor centrally located 
within the tenant space, with a vertical pipe to a roof top blower.  This SSDS is designed to 
depressurize the tenant space located at 231 Highland Parkway, which is approximately 30 feet wide 
and 50 feet long. 
 
This IRM consisted of the following work elements: 
 

 Excavation to approximately 12 to 16 inches below the concrete floor slab; 
 Placement of a short piece of four inch perforated PVC pipe through the concrete slab to a 

depth of approximately 12 inches below the concrete floor.  This section of perforated pipe was 
wrapped in a breathable covering to prevent crushed rock or other debris from entering the 
perforated PVC pipe; 

 Placement of a crushed stone substrate around the four inch diameter perforated PVC pipe; and 
 Placement of solid vertical PVC pipe to a blower unit on the roof of the building.    

 
1.7  Remedial Investigation Recommendations 
 
1.7.1  Soil  
 
No additional work was recommended regarding the collection, analysis or removal of soil at the Site.  
 
1.7.2  Groundwater  
 
No additional work was recommended regarding the collection, analysis or removal of groundwater at 
the site.  
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1.7.3 Soil Vapor and Air 
 
Installation of a second SSDS was recommended at the tenant space at 231 Highland Parkway 
(Sampling Area #2).   
 
1.8  Conceptual Site Model 
 
As described in DER‐10, the Conceptual Site Model (CSM) process is utilized to: 1) develop a 
framework for analysis of contaminants identified at the Site during the investigative process and, 2) to 
provide the basis for determining the need and scope of the remedial action that is protective of human 
health and the environment. The CSM process includes delineation of the Contaminants of Concern 
(COCs), assessment of the extent and transport of the COCs within the environment, and development 
of a Qualitative Human Health Exposure Assessment (QHHEA) to determine if the COCs present 
could constitute an exposure pathway currently or under the future intended land use.  The CSM 
includes: 

 
 Sources of Contamination; 
 Nature and Extent of Contamination; 
 Dominant Fate and Transport Characteristics (based on site conditions and contaminants); 
 Potential Exposure Paths; and 
 Potentially Impacted Receptors. 

 
The Site CSM has been prepared using data and information derived from the NYSDEC approved 
investigative reports. These investigations document the following key factors concerning contaminant 
presence and mobility at the Site.    
 
1.8.1 Site Features/Characteristics   
 
The Site is currently part of an active commercial facility.  Approximately 97% of the ground surface is 
covered by building foundations, a building slab-on-grade concrete floor pad and asphalt pavement that 
act as a physical barrier to the underlying soils (Figures 1 and 2).  Approximately 3% of the Site was 
soil open to the surface; however in 2016, 12 to 18 inches of clean soil cover was placed over this 2.95 
foot wide strip of soil located immediately behind the site building.  Prior to placement of the soil 
cover, this soil cover was sampled and analyzed for the following parameters:  
 

 USEPA Method 1010   Flashpoint 

 USEPA Method 9045   pH 

 USEPA Method 7.3.3.2  Reactive Cyanide 

 USEPA Method 7.3.4.2  Reactive Sulfur 

 USEPA Method 8270   Semi-volatile organic compounds 

 USEPA Method 8260   Volatile organic compounds  
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 USEPA Method 7470/13115  TCLP Mercury 

 USEPA Method 6010   RCRA Metals 

 
The results were reviewed by NYSDEC, and the soil material was approved for use on-site. 
 
Immediately below these described capping materials is a fill layer consisting of sand and gravel 
ranging in thickness from four to six inches. Below the fill layer, native silty clay soil comprises the 
remaining overburden soils to a depth of at least 24 feet. Bedrock was not encountered in any of the 
soil borings to a depth of 24 feet.   
 
Groundwater elevation information collected from the five groundwater monitoring wells installed as 
part of the RI (three onsite and two off site) show that the groundwater flow is to the north and east of 
the Site (Figure 4).  Groundwater is not utilized as a potable resource at the Site or surrounding area.   
 
1.8.2 Site Data 
 
1.8.2.1 Soil 
 
VOCs were detected in soils under the eastern end of the easternmost strip plaza building (Building #1) 
and in soils under the eastern end of the strip plaza asphalt parking lot.  Benzene, cis-1,2-
Dichloroethene, Tetrachloroethene and Trichloroethene were detected at concentrations below their 
respective NYSDEC Part 375 Commercial Soil Cleanup Objectives (CSCOs), but were above the 
NYSDEC Part 375 Protection of Groundwater SCO.  
 
There were no SVOCs detected in the onsite soil samples analyzed as part of the RI.  Ten metals 
typically found in soils were present in the onsite soil samples that were analyzed for metals.  There 
were no pesticides detected above their respective method detection limits in the onsite soil samples 
analyzed as part of the Preliminary Phase II Investigation and RI, and there were no PCBs detected in 
the onsite soil samples analyzed. 
 
1.8.2.2  Groundwater 
 
Groundwater samples were compared to NYSDEC Technical and Operational Guidance Series 
Memorandum 1.1.1 (TOGS 1.1.1) Class GA criteria.  The four onsite groundwater samples collected (1 
Phase II sample; 3 RI samples) were analyzed for VOCs and one sample was analyzed for SVOCs.  
Groundwater quality has been slightly impacted in onsite groundwater monitoring well MW-3 (Figure 
2) by former dry cleaning operations at the easternmost end of the Site.  The VOC cis-1,2-
Dichloroethene was detected at a concentration slightly above its guidance value per NYSDEC 
Technical and Operational Series 1.1.1 – Ambient Water Quality Standards and Guidance.  There were 
no other VOCs detected in onsite groundwater.  
 
 
 
 



  

  
  
 Page 17 
 

1.8.2.3  Soil Vapor and Indoor Air 
 
Seven sub-slab soil vapor samples, seven indoor air samples and four outdoor air samples were 
collected from various locations throughout Buildings 1, 2 and 3.  The comparison of the results to the 
NYSDOH SVI Guidance Decision Matrices indicate that the concentrations of VOCs detected in the 
sub-slab soil vapor and/or indoor air samples exceed their respective decision matrix thresholds where 
mitigation has already taken place (231, 235 and 237 Highland Parkway).  
 
1.9 Contaminants of Concern 
 
The COCs identified for the Highland Plaza Brownfield Site soil, groundwater, sub-slab vapor and 
indoor air are those compounds that were detected at levels higher than their respective comparison 
criteria.  The primary COCs are VOCs, specifically: 
 

 Tetrachloroethene, Trichloroethene and Benzene in soil at the eastern end of the Site below 
their respective Part 375 CSCOs but above their respective Part 375 Protection of Groundwater 
SCOs; 

 cis-1,2-Dichloroethene in groundwater at the eastern end of the Site slightly above the 
NYSDEC TOGS 1.1.1 Ambient Water Quality Guidance; 

 Tetrachloroethene in sub-slab soil vapor and indoor air above NYSDOH guidance under 
Building #1 and the easternmost tenant space in Building #2; and 

 Ttrichloroethene in sub-slab soil vapor under Building #1 above NYSDOH guidance and the 
easternmost tenant space in Building #2.  

 
1.10  Qualitative Human Health Exposure Assessment 
 
The qualitative human health exposure assessment (QHHEA) evaluates the potential for a complete 
pathway to exist by which human receptors may be exposed to the COCs at the Site. This process is 
used as an initial screening tool to assess the potential that the COCs identified could represent a 
current or potential future human health risk. 
 
For each media (soil, groundwater, soil vapor) present at the Site, Tables 10A, 10B, and 10C present an 
assessment of whether COCs are/could be present, the key fate and transport characteristics of these 
substances, the potential current and future human exposure/land use scenarios, and identification of 
exposure pathways respectively. 
 
1.11 Results of the Qualitative Human Health Exposure Assessment 
 
1.11.1 Soil.  There are no complete human health exposure pathways identified at the Site under the 
current conditions with respect to soil.  Approximately 50% of the Site is covered by an asphalt parking 
lot which covers the north half of the Site.   Approximately 47% of the Site is covered by the building 
foundation and associated concrete floor slab.  Approximately 3% of the Site was open soil with grass; 
however, this area of the Site was covered/capped in 2016 with approximately 12 to 18 inches of clean 
soil.  This action was approved by NYSDEC. 
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An excavation work plan will be included in Appendix E of the Site Management Plan for the Site that 
provides guidance for any future on-site excavation activities.  This document will provide for 
notifications to involved parties; excavation methods; soil screening methods and analytical testing 
methods; soil staging methods; load-out and disposal guidance; and, on-site re-use.  
 
1.11.2 Groundwater.  There is no potential exposure pathway to COCs in groundwater since 
groundwater is not, nor is planned to be used for any purpose at the Site.  Future use of site 
groundwater is addressed in the Site Environmental Easement which prohibits the use of Site 
groundwater.  The Environmental Easement is attached as Appendix A.  
 
1.11.3 Sub-Slab Soil Vapor and Indoor Air.  There is no potential exposure pathway to COCs in sub-
slab vapors since a SSDS was installed in Building #1 (237 and 237 Highland Parkway) and has been 
operational since April, 2016.  Confirmation indoor air sampling and sub-slab pressure testing 
completed in February and March of 2017 confirmed that the SSDS is performing as designed.  In 
addition, a second SSDS was installed at 231 Highland Parkway in October, 2017.  The SSDSs are 
mitigating the exposure pathway to COCs present in soil vapor at the Site. 
 
1.12 Future Considerations.  Future complete exposure pathways from inadvertent ingestion, dermal 
absorption and inhalation of COCs could potentially exist if the building foundation, concrete floor 
slab, and/or asphalt pavement are removed and soil and groundwater (and subsequently soil vapor) 
become exposed at the ground surface.  An additional consideration would exist if groundwater that 
contains COCs is extracted in the future in a manner that creates a complete exposure pathway. 
 
Mitigation.  The results of the Preliminary Phase II Investigation and RI Investigation confirmed that 
remedial actions completed as part of the IRM (SSDS in Building #1 at 235 – 237 Highland Parkway); 
and, the SSDS in Building #2 at 231 Highland Parkway are warranted actions to mitigate the potential 
for complete human exposure pathways to the COCs in soil vapor at the Site.    
 
2.0 IDENTIFICATION OF STANDARDS, CRITERIA, GUIDANCE AND REMEDIAL 

ACTION OBJECIVES 
 
The remedial goals and Remedial Action Objectives (RAOs) that have been developed for this Site are 
based on the results of the previous investigations that were completed at the Site, and the current and 
potential future use of the property.  The Standards, Criteria and Guidance (SCGs) that are potentially 
applicable to the various remedial alternatives as well as the various cleanup tracks per the 
requirements of NYSDEC Part 375. 
 
The remedial goals for this Site are based on the following: 
 

 The current use of the Site is commercial, and anticipated future use will be commercial; 
 Based on the previous investigations and the associated findings, there are no human health 

exposure pathways identified under the current or proposed conditions with respect to soil, 
groundwater, or soil vapor/air; and 
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 Future complete exposure pathways from inadvertent ingestion, dermal absorption and 
inhalation of COCs may be present if the building foundations, floor, and/or pavement are 
removed to expose soil, groundwater and associated soil vapor at the ground surface; or if 
groundwater containing COCs is extracted and used in a manner that creates an exposure 
pathway. 

  
2.1  Remedial Goals 
 
The goal of the remedy selection process is to select a remedy that is fully protective of public health 
and the environment, taking into account the current, intended and reasonably anticipated future use 
of the Site. 
 
2.2 Standards, Criteria and Guidance (SCGs)  
 
2.2.1 Chemical-Specific Standards 
 
Chemical‐specific SCGs are technology or health risk based numerical limitations on the 
contaminant concentrations in the ambient environment. Chemical‐specific SCGs are used to 
assess the extent of remedial action required and to identify RAOs for a site.  Chemical‐specific 
SCGs may be directly used as actual cleanup goals, or as a basis for establishing appropriate cleanup 
goals for the COCs identified at a site. Chemical‐specific SCGs for the Site are identified in Tables 
1A, 3A, 4A, 5A, and 6A. 
 
2.2.1.1 Soil 
 
The chemical‐specific SCGs to be used for Site soil will consist of the NYSDEC Part 375 
Commercial Use Soil Cleanup Objectives (CSCOs). 
 
2.2.1.2 Groundwater 
 
The chemical‐specific SCGs to be used the Site groundwater will consist of the NYSDEC’s 
Division of Water, Technical and Operational Guidance Series (TOGS 1.1.1), June 1998, as 
amended. 
 
2.2.1.3 Soil Vapor 
 
The chemical‐specific SCGs to be used for Site soil vapor will consist of the NYSDOH’s “Final 
Guidance for Evaluating Soil Vapor Intrusion in the State New York” dated October 2006 
(NYSDOH Guidance) including an update to the threshold for Tetrachloroethene (PCE) dated 
September 2013.   
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2.2.2 Location‐Specific SCGs 
 
Location‐specific SCGs apply to sites that contain features such as wetlands, floodplains, sensitive 
ecosystems or historic buildings that are located on, or in close proximity to the Site.  There are no 
location – specific SCGs located on the Site or in close proximity to the Site. 
  
2.2.3 Action‐Specific SCGs  
 
Action‐specific SCGs are usually administrative or activity‐based limitations.  These may include 
record keeping and reporting requirements, permitting requirements, design and performance 
standards for remedial actions, and treatment, storage and disposal practices.  Action‐specific SCGs 
that are potentially applicable to the Site include: 
 

 6 NYCRR Part 375 ‐ Inactive Hazardous Waste Disposal Sites (as amended 
December 2006) 

 6 NYCRR Part 595 ‐ Releases of Hazardous Substances (August 1994) 
 DER‐2 – Making Changes to Selected Remedies (revised April 2008) 
 DER‐10 – Technical Guidance for Site Investigation and Remediation (June 2010) 
 DER‐23 – Citizen Participation Handbook for Remedial Programs (March 2010) 
 DER‐32 – Brownfield Cleanup Program Applications and Agreements (July 2010) 
 DER‐33 – Institutional Controls – A Guide to Recording Institutional Controls 

(January 2011) 
 CP‐43 – Groundwater Monitoring Well Decommissioning Policy (December 2009) 
 CP‐51 – Soil Cleanup Policy (December 2010) 
 Guidance for Evaluation Soil Vapor Intrusion in New York State (October 2006) 

including an update for Tetrachloroethene (September 2013) 
 ECL Article 27 ‐ Collection, Treatment and Disposal of Refuse and Other Solid Waste 
 6 NYCRR Part 360 ‐ Solid Waste Management Facilities 6 NYCRR Part 364 ‐ 

Waste Transporter Permits 
 6 NYCRR Part 370 ‐ Hazardous Waste Management System: General 
 6 NYCRR Part 371 ‐ Identification and Listing of Hazardous Wastes 
 6 NYCRR Part 372 ‐ Hazardous Waste Manifest System and Related Standards for 

Generators, Transporters and Facilities 
 6 NYCRR Part 376 ‐ Land Disposal Restrictions 
 EPA OSWER Directive 9200.4‐17 ‐ Use of Monitored Natural Attenuation at 

Superfund, RCRA Corrective Action, and Underground Storage Tank Sites (April 
1999) 

 Air Guide 1 ‐ Guidelines for the Control of Toxic Ambient Air Contaminants 
 6 NYCRR Part 201 ‐ Permits and Certificates 
 6 NYCRR Part 212 ‐ General Process Emission Sources 
 6 NYCRR Part 227 ‐ Stationary Combustion Installations 
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2.3 Remedial Action Objectives (RAOs) 
 
This section presents the objectives for remedial actions that may be taken at the Site to protect 
human health and the environment. The RAOs development process is as follows: 
 

 Identify the COCs remaining in the environmental media at the Site at concentrations that 
exceed their respective SCGs; 

 Evaluate existing or potential exposure pathways in which the remaining COCs may affect 
human health and the environment; 

 Identify pathways having an existing or potential exposure concern; 
 Identify chemical‐specific SCGs that apply to the likely exposure routes for the COCs; 

and, 
 Establish RAOs for the COCs to reduce the potential for current and future exposure. 

 
2.3.1 Contaminants of Concern and Applicable SCGs  
 
Applicable cleanup SCGs for the identified COCs were selected by comparing the 
chemical‐specific SCGs appropriate to the current and potential future exposure pathways. The 
cleanup SCGs were then selected based on the potential exposure scenarios and contaminated 
media. 
 
The COCs for the Site are PCE and TCE associated with a former dry cleaner in Building #1, and 
cis,1,2-DCE (a biodegradation breakdown product of PCE and TCE). These are the compounds 
identified as generally having the highest concentrations detected in soil and groundwater. These 
COCs were also detected in soil vapor as part of soil vapor intrusion investigations conducted at the 
Site.  Table 1A lists the contaminants detected in the subsurface soil samples and Figures 2 and 3 
identify the locations where subsurface soil samples were collected. 
 

2.3.2 Contaminated Media and Exposure Pathways 
 

This subsection addresses the environmental media and describes the types of contaminants 
present and the potential exposure pathways. 
 
2.3.2.1  Surface Soil 

 
The majority of the Site (97%) is covered by existing buildings and asphalt with 3% covered 
by a soil cap.  If in the future, surface soil contamination is identified onsite, the CSCOs 
should be used for evaluation of the surface soils. 
 
2.3.2.2  Subsurface Soil 

 
The findings from the previous investigations indicate that subsurface soils located beneath 
Building #1 and in the northeast corner of the parking lot are impacted by VOCs, specifically 
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PCE and TCE at concentrations below the CSCOs for these compounds. 
 
Potential exposure pathways for the contaminated subsurface soils include ingestion, dermal 
contact and to a lesser degree inhalation by construction workers. The potential for exposure 
via these pathways is possible if uncontrolled access (e.g., excavation) to subsurface soils 
occurs. Additionally, the subsurface soils are a potential source for sub-slab soil vapor and 
groundwater contamination. 

 
2.3.2.3  Groundwater 
 
Results of the groundwater sampling of the monitoring well network installed during 
completion of the RI identified the presence of one VOC at the eastern end of the Site parking 
lot north of Building #1 (Table 6A).  
 
Potential exposure pathways for the contaminated groundwater include ingestion, dermal contact 
and/or inhalation by construction workers. The potential for exposure via these pathways is 
possible if uncontrolled access (e.g., excavation) to the subsurface occurs. 

 
The groundwater contamination is also a possible source for contaminated soil vapor intrusion 
within Building #1. 

 
2.3.2.4  Soil Vapor 
 
Building #1.  The COCs identified in the soil vapor at Building #1 and to a lesser extent at 
Building #2 include PCE, TCE and cis-1,2-DCE which is both consistent with the COCs 
identified in the subsurface soil, groundwater and chemicals historically used within the former 
dry cleaner that was located in Building #1. 
 
TCE was detected in the one indoor air sample collected from Building #1 at a concentration 
below its respective NYSDOH decision matrix mitigation threshold of 2 ug/m3. PCE was 
detected in the one indoor air sample collected in Building #1 at a concentration of 180 ug/m3 
well above the NYSDOH decision matrix mitigation threshold of 30 ug/m3.  In addition, PCE, 
TCE, cis-1,2-DCE, trans-1,2-DCE and Vinyl Chloride (VC) were detected in sub-slab soil 
vapors at elevated concentrations in Building #1 (Table 2). 
 
The results of the confirmation indoor air sample collected in February, 2017 while the SSDS 
was in operation in Building #1 did not detect the presence of COCs at concentrations above the 
NYSDOH Guidance decision matrices. These results, combined with the pressure testing 
results, indicate that the SSDS system is effectively mitigating the potential for soil vapor 
intrusion into Building 1. 
 
Building #2.  TCE was detected in the two indoor air samples collected from two different 
tenant spaces on the east end of Building #2 during the 2016 Soil Vapor Intrusion Investigation.  
The concentration of TCE was 0.48 ug/m3 for both samples collected, well below its respective 
NYSDOH decision matrix mitigation threshold of 2 ug/m3. PCE was detected in the both 
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indoor air samples collected at concentration of 5.5 ug/m3 and 7.3 ug/m3, which are below the 
NYSDOH decision matrix mitigation threshold of 30 ug/m3.  However, PCE, TCE, cis-1,2-
DCE, trans-1,2-DCE and VC were detected in sub-slab vapors at elevated concentrations.  The 
indoor air analytical test results for the 2016 SVI investigation are summarized in Table 7 with 
sampling locations shown on Figure 5. 
 
Highland Plaza has provided an IRM Work Plan Addendum to NYSDEC/NYSDOH to 
construct a second SSDS in the tenant space at 231 Highland Parkway based on the results of 
the 2016 Soil Vapor Intrusion Investigation. 

 
2.3.3 Remedial Action Objectives 
 
The remedial action objectives (RAOs) for the remedial program have been established through 
the remedy selection process stated in 6 NYCRR part 375.  The goal for the program is to restore 
the site to pre-disposal conditions to the extent feasible.  At a minimum, the remedy shall 
eliminate or mitigate all significant threats to public health and the environment presented by the 
contamination identified at the site through the proper application of scientific and engineering 
principles. 
 
The RAOs for the Site are: 
 
Groundwater 
 

RAOS for Public Health Protection: 
 

 Prevent ingestion of groundwater with contaminant levels exceeding drinking water 
standards; and 

 Prevent contact with or inhalation of volatiles from contaminated groundwater. 
 

RAOs for Environmental Protection: 
 

 Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent 
practicable; and 

 Remove the source of ground or surface water contamination.  
 
Soil 
 

RAOs for Public Health Protection: 
 

 Prevent ingestion/direct contact with contaminated soil; and 
 Prevent inhalation of, or exposure from, contaminants volatilizing from contamination in 

soil. 
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RAOs for Environmental Protection: 
 

 Prevent migration of contaminants that would result in groundwater or surface water 
contamination. 

 
Soil Vapor 
 
RAOs for Public Health Protection: 
 

 Mitigate impacts to public health resulting from existing, or the potential for, soil vapor 
intrusion into buildings at the Site. 

 
3. PRELIMINARY SCREENING OF GENERAL RESPONSE ACTIONS 
 
General response actions (GRAs) are methods and technologies that are used to achieve RAOs. 
The GRAs (e.g., containment/management, excavation, etc.) can be accomplished using institutional 
controls, various technologies alone or in combination.  The list of GRAs to be considered will 
include those actions that are appropriate for the current and anticipated future use of the Site. 
 
3.1 Impacted Environmental Media 
 
Impacted environmental media were determined based on the information and data gathered as part 
of the Preliminary Phase II Investigation and the Remedial Investigation.  For purposes of evaluating 
appropriate GRAs, three media have been identified that require remedial action and consist of the 
following: 
 

 Soils impacted by VOCs; 
 Groundwater impacted by VOCs, and 
 Soil Vapor impacted by VOCs beneath Site Building #1. 

 

3.1.1 Contaminated Soil  
 
Although concentrations of Benzene, cis-1,2-Dichloroethene, Tetrachloroethene and 
Trichloroethene were detected at concentrations below their respective commercial SCOs, a goal of 
the BCP is to restore a site to pre-disposal conditions.  As a result, comparison of contaminant 
concentrations to the unrestricted SCOs revealed that six VOC exceedances were documented at 
the Site. 

 
3.1.2 Contaminated Groundwater   
 
VOC contaminated groundwater associated with the Site has been detected above the Class GA 
criteria as shown on Table 6A.  Based on the groundwater data collected as part of the RI, 
groundwater contamination is present in the northeast corner of the Site that exceeds the Class GA 
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criteria for the   COC cis-1,2-Dichloeoethene (Figure 2). 
 

3.1.3 Contaminated Soil Vapor 
 
During completion of the investigations at the Site, COCs were detected in the indoor air and sub- 
slab soil vapor samples within Building #1 at concentrations above the NYSDOH decision matrix 
thresholds that recommend mitigation of the potential for soil vapor intrusion. For this reason, 
Highland Plaza recommended an Interim Remedial Measure (IRM) for the installation of a SSDS 
at Building #1. With NYSDEC approval of the IRM Work Plan, the SSDS was installed in 
Building #1 in April, 2016. A confirmation indoor air sample was collected in February, 2017 and 
sub-slab pressure testing was completed in March, 2017.  Based on the results of these tests, this 
engineering control is mitigating the potential for contaminated soil vapor to enter Building #1. 
 
With NYSDEC approval of the IRM Work Plan Addendum, a second SSDS was installed at 231 
Highland Parkway (Building #2) in October, 2017.  Sub-slab pressure testing was completed on 
November 2, 2017, and again on December 5, 2017.  Based on the results of this testing, this 
engineering control is mitigating the potential for contaminated soil vapor to enter the 231 
Highland Parkway tenant space in Building #2. 
 
3.2  General Response Actions (GRAs) 
 
To achieve the RAOs for the Site, remedial actions will be required for the media discussed above. 
The following site conditions limit the number of remedial alternatives available to address the various 
contaminated media: 
 

 The presence of the existing buildings and active commercial operations above impacted 
soil and groundwater contamination;  

 The majority of the soils present at the Site are clays with minor amounts of silt; and, 
 The impacted groundwater is present within very low permeability clay soils. 

 
The footprint of the strip plaza buildings cover approximately 50% of the Site with an additional 
47% of the Site covered with an asphalt parking lot. The last 3% of the Site is presently covered by 
a clean soil cap approximately 12 to 18 inches thick, thus the GRAs for the various impacted media 
are limited.  GRAs that are available to meet the RAOs and are under consideration, based on the 
COCs detected and the current and anticipated future use of the Site are identified below. 
 
GRAs for impacted soil include: 
 

 Soil excavation; 
 Engineering Controls consisting of the existing cover system; and 
 Institutional Controls (Environmental Easement) and Site Management Plan. 

 
GRAs for impacted groundwater include: 

 Institutional Controls (Environmental Easement) and Site Management Plan; 
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 Monitoring (monitored natural attenuation (MNA); 
 Groundwater Extraction and Treatment; and 
 In-Situ Treatment. 

  
GRAs for impacted soil vapor include: 

 Engineering Controls using current IRM SSDS’s; and 
 Institutional Controls (Environmental Easement) and Site Management Plan. 

 

3.3  Description of GRAs 
 
This section describes how the GRAs would be applied to address the impacted soil, groundwater 
and soil vapor within the Site. The technologies to be used to implement the GRAs are evaluated 
based on the areas of the Site where impacts have been identified and site specific factors or 
constraints that may limit their applicability to achieve the RAOs for each impacted environmental 
media. Technologies determined to be inappropriate for the identified site conditions will be 
eliminated from further consideration. 
 
3.4  Soil Technologies 
 
The results of the analytical data for soils from the Site investigations completed indicates that there 
were six VOC exceedances of the unrestricted SCOs, but none above the commercial SCOs.. Since a 
goal of the BCP is to restore sites to pre-disposal conditions, excavation of contaminated soil to 
unrestricted SCOs is a GRA that must be evaluated.  The following is a discussion  of the preliminary 
screening of various GRAs and remedial technologies that were considered for remediation of Site 
soil. 
 
3.4.1 Excavation to Pre-Disposal Conditions 
 
The excavation of contaminated soil above unrestricted SCOs to 15 feet depth was evaluated to 
satisfy NYSDEC DER-10 criteria in section 4.4(d)2i (Remedy Selection Reporting Requirements for 
AA for a BCP Site) that requires one alternative to achieve unrestricted use relative to soil 
contamination without the use of institutional controls. 
 
3.4.2 Site Cover System 
 
A site cover system currently exists that consists of buildings, asphalt pavement, concrete sidewalks 
and clean soil behind the building.  This cover system will be maintained to allow for commercial use 
of the Site.  Any site redevelopment will maintain the existing site cover, while any fill material 
brought to the Site will meet the requirements for the identified use set forth in 6 NYCRR Part 375-
6.7(d). 
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3.4.3 Institutional Controls and Site Management Plan 
 
Institutional controls (i.e. work permits, environmental easement) are non-engineered instruments that 
minimize the potential for human exposure to residual soil contamination that may be present at the 
Site following implementation of a remedial action.  They are also used to protect the integrity of the 
remedy. 
 
3.4.3.1. Environmental Easement.  An environmental easement (EE) has been approved by the 
NYSDEC (July 25, 2017) and was filed with Erie County and the Town of Tonawanda to limit future 
development at the Site to Commercial use only.  The EE also prohibits the use of groundwater under 
the Site.  Lastly, it will also serve to inform the community of the engineering controls that are in-
place at the Site and the limitation on future Site use. 
 
3.4.3.2 Site Management Plan.  A Site Management Plan (SMP) provides for implementing, 
monitoring and reporting on the performance of institutional controls (ICs), and engineering controls 
(ECs) implemented at the Site.  The SMP also outlines the handling, segregating, testing, re-use and 
disposal of soil/material encountered during future building construction and routine maintenance 
activities.  The information provided in the SMP will include procedures/requirements for materials 
management during the completion of specific projects as well as the handling of surface and 
subsurface soils, groundwater and other materials. 
 
Use of an EE (institutional control) and an SMP is considered an appropriate technology for the 
present Site conditions and will be retained for further consideration.    
 
3.5  Groundwater Technologies   
 
The results of the analytical data for groundwater quality monitoring conducted during the RI 
indicate that one VOC is present at a concentration greater than the SCGs at the Site and will need to be 
addressed as part of the remedial effort. The following is a discussion of the preliminary screening of 
various GRAs and remedial technologies that were considered for remediation of Site groundwater. 
 

3.5.1  Monitored Natural Attenuation 
 

Natural attenuation processes include a variety of physical, chemical and biological processes 
that, under favorable conditions, act to reduce the mass, toxicity, mobility, volume or 
concentration of contamination in groundwater. These processes include biodegradation, 
dispersion, dilution, sorption, volatilization, and/or chemical or biological stabilization, 
transformation, or destruction.  Natural attenuation can be considered a remedial technology for 
the groundwater contamination when one or more of the following conditions are present: 

 Natural attenuation processes are observed or are strongly expected to occur; 

 There are no receptors that will be adversely impacted in the vicinity of the 
groundwater contamination; 

 A continuing source exists that cannot be easily or cost-effectively removed and will 
require a long-term remedial effort; 
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 Alternative remedial technologies are not cost effective or are technically 
impractical; or 

 Alternative remedial technologies pose added risk by transferring or spreading 
contamination. 

Natural attenuation is evaluated using the following approach: 
 

 Documentation of historical trends in contaminant concentration and distribution in 
conjunction with site geology and hydrogeology, to evaluate potential reductions in 
total mass of contaminants through time; and 

 Presence and distribution of geochemical conditions that correlate to the observed 
reduction or changes in contaminant concentrations through time to evaluate the 
occurrence of natural attenuation. 

Based on the groundwater monitoring data collected at the Site, monitored natural attenuation 
(MNA) is a viable technology for the groundwater contamination and will be retained for 
further consideration. 

 

3.5.2  Groundwater Extraction and Treatment 
 

Groundwater extraction and treatment refers to the removal of impacted groundwater through 
the use of groundwater recovery wells, or other extraction methods, and treatment of the 
impacted groundwater through the use of an above‐ground treatment system equipped with 
necessary components, such as an air stripper, and adsorption technologies, to reduce the 
concentrations of COCs before discharge to a public wastewater treatment facility. Under the 
right geologic conditions, groundwater extraction and treatment actively reduces the toxicity 
and mobility of impacted groundwater by physically removing it from the aquifer and reducing 
the mass of the COCs present. 

 
Groundwater extraction and treatment is not considered a viable technology that could be used at 
the Site due the presence of very low permeability clay soils that do not easily allow for the 
transmission or movement of groundwater through these soils.  This was demonstrated during onsite 
groundwater monitoring well development and sampling events when very long recharge rates were 
observed.  

 
3.5.3 In-Situ Groundwater Treatment 
 

In-Situ groundwater treatment technologies do not require extraction of the groundwater for 
treatment, but instead treat the impacted groundwater in place. In-situ groundwater treatment is not 
considered a viable technology since clay soils do not easily allow for the transmission or movement 
of fluids through these soils. 
 
3.5.4 Institutional Controls and Site Management Plan 
 
The Environmental Easement and Site Management Plan is discussed in Section 3.4.3 above.  
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3.6  Soil Vapor Technologies 
 
The analysis of indoor air and sub-slab soil vapor samples collected during completion of the 
Preliminary Phase II Investigation and the RI indicates that COCs, primarily TCE and PCE, are present 
in soil vapor immediately below the concrete floor of Building #1 and the eastern end of Building #2.  
Comparison of the results to the NYSDOH SVI Guidance decision matrices showed that the 
concentrations of COCs detected in the sub-slab soil vapor and/or indoor air samples exceeded 
their respective decision matrix mitigation thresholds at Building #1. 
 
To address these findings, an SSDS was installed in Building #1 in April of 2016 as an IRM and is 
currently operating as designed. Confirmation indoor air sampling and sub-slab pressure testing 
confirmed that this engineering control is operating in accordance with the NYSDEC approved IRM 
Work Plan.  
 
During completion of soil vapor and indoor air sampling completed in February, 2016, COCs at 
elevated concentrations were found to be present in sub-slab vapors at 231 Highland Parkway in Building 
#2.  To address this finding, an SSDS was installed in Building #2 in October, 2017 as an IRM and is 
currently operating as designed.  Sub-slab pressure testing confirmed that this engineering control is 
operating in accordance with the NYSDEC approved IRM Work Plan Addendum.  
 
3.6.1  Sub‐Slab Depressurization Systems (SSDSs) 
 

The installed SSDSs at Building #1 and #2 create a negative pressure differential between the 
interior space of the building and the surrounding subsurface beneath the concrete floor slabs to 
mitigate the potential for vapor-phase contaminants to migrate into the buildings. 
 
The SSDSs consist of fans or blowers which draw soil vapor from beneath the building concrete 
floor slab through a series of perforated collection pipes located under the concrete floor slab 
(Building #1) or by single extraction point (Building #2) and transfers the sub-slab vapors via 
interconnected piping to discharge points on the roof to the atmosphere.  Crushed stone covered 
by plastic sheeting was placed under the new floor slab of Building #1 prior to pouring the 
concrete slab to enhance the flow of vapors under the concrete slab (through the crushed stone) 
and to provide a good seal under the new concrete pad (plastic sheeting). 
 
Based on the performance of the NYSDEC approved and currently operating IRM SSDS at 
Building #1 and #2, evaluation of additional technologies to address impacted soil vapor is not 
necessary.  Continued operation of these IRM SSDS’s will be brought forward into the detailed 
analysis of alternatives. 
 
3.7  Results of Preliminary Screening of GRAs 
 
The results of the screening of the GRAs identified several technologies that achieve the media-
specific RAOs and are appropriate to address the environmental media at the Site under the current 
site conditions. 
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3.7.1 Impacted Soil 
 
There are no COCs above the commercial SCOs, so no additional technologies are required other 
than the present cover systems (asphalt parking lot, building floor slab and clean soil cap behind 
the strip plaza building), Institutional Controls (Environmental Easement) and a Site Management 
Plan (SMP).  Excavation of contaminated soil above the unrestricted SCOs was not retained due to 
the presence of the cover system. 
 
3.7.2 Impacted Groundwater 
 
Monitored natural attenuation (MNA) in combination with the Environmental Easement 
(Institutional Control) and a SMP are the GRAs that have been selected to manage impacted 
groundwater. 
 
3.7.3 Impacted Soil Vapor   
 
The use of SSDS technology as an engineering control along with Institutional Controls 
(Environmental Easement) and a SMP have been selected to manage impacted soil vapor. 
 
4.0  TECHNOLOGY SCREENING AND DEVELOPMENT OF  REMEDIAL 
ALTERNATIVES 
 
4.1 Technology Screening 
 
NYSDEC DER‐10 requires that the appropriate GRAs and technologies that can achieve the RAOs 
must be evaluated for: the potential effectiveness; and the ability to be implemented at the Site. 
 
4.1.1 Effectiveness  
 
Effectiveness is the degree to which a technology: 
 

 Reduces the mobility, toxicity and volume of contamination at the Site;  
 Meets the remediation goals identified in the RAOs;  
 Effectively handles the estimated areas and volumes of contaminated media;  
 Reduces impacts to human health and the environment in the short‐term during the 

construction and implementation phase; and  
 The reliability of the technology in the long‐term under the anticipated future Site uses. 

 
4.1.2 Implementability 
 
Implementability focuses on the technical and administrative feasibility of a remedial action. 
Technical feasibility is the ability to construct and operate a remedial action at the Site given 
availability of equipment and technical specialists.  
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Administrative feasibility refers to compliance with applicable rules, regulations, statutes and the 
ability to obtain permits or approvals from pertinent regulatory agencies. 
 
All of the technologies identified from the GRAs can be effective in reducing the mobility, volume 
and toxicity of the impacted environmental media at the Site to varying degrees to achieve the RAOs. 
Each technology can be technically and administratively implemented with manageable impacts to 
human health and the environment under the current and future anticipated site uses. 
 
4.2  Development of Remedial Alternatives 
 
4.2.1 Soil Alternative 
 
One remedial alternative has been selected for the management of soil contamination using the 
GRAs and remedial technologies that passed the preliminary screening. An expanded description of 
this alternative is provided below. 
 
4.2.1.1  Soil Alternative  – Cover System, Institutional Controls and Site Management Plan 

 
This alternative will involve the maintenance of the existing cover system (buildings, asphalt 
pavement, concrete sidewalks and clean soil behind the building), the preparation and 
implementation of institutional controls (ICs) including an Environmental Easement (EE) and the 
preparation of a Site Management Plan (SMP) for the management of contaminated soil at the 
Site. The SMP will outline a program for implementing, monitoring and periodic reporting to the 
NYSDEC on the compliance of the ICs, and engineering controls (ECs) implemented at the Site. 
 
The SMP will include an Excavation Work Plan (EWP) that will contain the procedures and 
requirements for management of work that could disturb potentially impacted soils, groundwater 
and soil vapor. This alternative will not reduce the volume or toxicity of the site contamination; 
however, it will reduce the onsite worker and/or contractor risks associated with exposure to the 
COCs during routine maintenance activities that may encounter potentially impacted 
environmental media. This alternative can be readily implemented. 
 
4.2.2.  Groundwater Alternative 
 
One remedial technology has been identified to address groundwater contamination identified at 
the Site. An expanded description of how this technology could be implemented at the Site is 
provided below. 
 
4.2.2.1  Monitored Natural Attenuation (MNA) 
 
The groundwater alternative will involve the monitoring of natural attenuation processes at the 
Site. The remedial actions associated with this alternative can be completed using traditional 
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groundwater quality monitoring equipment. In addition to groundwater monitoring, ICs, in the 
form of an EE, will also be put into place as part of this alternative and managed with a SMP. 
 
This alternative will involve implementing a groundwater monitoring plan consisting of the 
collection and analysis of groundwater samples annually from the three Site groundwater 
monitoring wells.  Natural attenuation processes appear to be ongoing at the Site since the 
presence of the degradation compound cis-1,2-dichloroethene is present in groundwater at well 
MW-3 in the northeast corner of the Site.   
 
Groundwater samples will be collected annually from onsite wells MW-1, MW-2 and MW-3 and 
analyzed for VOCs by USEPA Method 8260.  This alternative will be effective as the mobility, 
volume and toxicity of the COCs will be monitored and likely reduced and the RAOs will be 
achieved.  This alternative can be readily implemented as the monitoring well network is already 
in place and the methods for monitoring are established.   

 
 4.2.3 Soil Vapor Alternative 
 
One remedial technology has been identified to address soil vapor contamination identified at the 
Site. An expanded description of how this technology has been implemented at the Site is 
provided below. 
 
4.2.3.1 Sub-Slab Depressurization Systems (SSDSs) 
 
This alternative has been implemented as IRMs in Building #1 and #2 (231, 235 and 237 
Highland Parkway) in accordance with the NYSDEC/NYSDOH approved IRM work plan. The 
IRM in Building #1 involved the installation of four vapor collection piping runs, three roof 
mounted blowers and associated interconnecting piping.  The SSDS was subsequently tested in 
February and March, 2017 through the collection analysis of a confirmation indoor sample and 
sub-slab pressure testing.  Confirmation testing results indicated the SSDS is performing as 
designed within Building #1.  
 
The IRM in Building #2 involved the installation of a single extraction point centrally located in 
the tenant space at 231 Highland Plaza, a roof mounted blower and associated interconnecting 
piping.  Sub-slab pressure testing was completed in November and December, 2017 that 
indicated the SSDS is performing as designed within Building #2.  
 
This alternative is effective in reducing the mobility, volume and toxicity of the COCs and 
achieves the RAOs for soil vapor. This alternative has already been implemented both 
technically and administratively at Building #1 and #2.   
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5.0  DETAILED ANALYSIS OF ALTERNATIVES 
 
5.1 Description of Evaluation Criteria 
 
In accordance with NYSDEC DER-10, the threshold criteria used for preliminary screening of the 
retained alternatives include: overall protectiveness; and compliance with applicable and Appropriate 
SCGs and Remediation Goals. 
 
5.1.1 Overall Protectiveness  

 
This evaluation looks at the ability of an alternative to be protective of human health and the 
environment both in the short term during implementation and in the long term during routine and 
non-routine maintenance activities.   

 
5.1.2 Compliance with Applicable, Relevant and Appropriate SCGs and Remediation Goals  
 
This evaluation looks at the extent to which an alternative conforms with applicable, appropriate 
and relevant standards and criteria for the COCs detected at the Site. The SCGs for the Site were 
developed in Section 2.0. 
 
Each alternative that is determined to satisfy the threshold criteria evaluated with respect to the 
balancing criteria, as summarized below. 
 
Long-Term Effectiveness and Permanence: This evaluation addresses the long-term protection of 
human health and the environment after completion of the remedial action. An assessment is made of 
the effectiveness of the remedial action in managing the risk posed by untreated wastes and the long-
term reliability of the remedial action. 
 
Reduction of Toxicity, Mobility, and Volume: This evaluation addresses the preference to selecting 
"remedial technologies that permanently and significantly reduce the toxicity, mobility and volume" 
of the contaminants of concern at a site. This evaluation consists of assessing the extent to which a 
treatment technology destroys toxic contaminants, reduces mobility of the contaminants using 
irreversible treatment processes, and/or reduces the total volume of contaminated media. 
 
Short-Term Impacts and Effectiveness: This evaluation addresses potential impacts of the 
alternative during the construction and implementation phase until the RAOs are met. Factors to 
be evaluated include protection of the community during the remedial actions; protection of workers 
during the remedial actions; and the time required to achieve the RAOs. 
 
Implementability: This evaluation addresses the technical and administrative feasibility of 
implementing an alternative and the availability of services and materials. Technical feasibility refers 
to the ability to construct and operate a remedial action for the specific conditions at a site and the 
availability of necessary equipment and technical specialists. Technical feasibility also includes the 
future operation and maintenance, replacement and monitoring that may be required for a remedial 
action. Administrative feasibility refers to compliance with applicable rules, regulations, statutes and 
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the ability to obtain permits or approvals from other government agencies or offices; and the 
availability of adequate capacity at permitted treatment, storage and disposal facilities and related 
services. 
 
Cost Effectiveness: The estimated capital, long-term operation and maintenance, and environmental 
monitoring costs are presented to evaluate the cost effectiveness of the alternative. The cost estimates 
are intended to reflect anticipated present day costs with an accuracy of +25% to -25%. 
 
Land Use: This evaluation provides an evaluation of the current, intended and reasonably 
anticipated future use of the Site as it relates to an alternative or remedy, when unrestricted levels 
would not be achieved. The soil, groundwater and soil vapor alternatives evaluated as part of the 
Detailed Analysis are compatible with the current Site use (commercial), the reasonably 
anticipated future use (commercial use) and the areas surrounding the Site. 
 
Community Acceptance: Comments received from the public in response to Fact Sheets, public 
comment periods on documents and other planned citizen participation activities as outlined in the 
Citizen Participation Plan (CPP) will be taken into account with regards to the proposed remedies. 
Community acceptance cannot be evaluated until after the public comment period to the Remedial 
Work Plan (RWP) has been completed. 
 
5.2  Detailed Analysis of Soil Alternative 
 
5.2.1  Cover System, Institutional Controls and Site Management Plan 
 

5.2.1.1 Overall Protectiveness 
 
The use of a cover system, EE and a SMP will be effective in minimizing exposure to remaining 
soil and groundwater contamination by directing construction/maintenance activities regarding the 
proper handling techniques and management of potential contaminated soil encountered at the 
Site. 
 

5.2.1.2 Compliance with Applicable, Relevant and Appropriate SCGs and Remediation Goals 
 
Although this alternative is not expected to meet the chemical-specific SCGs for soil, it does 
achieve the RAOs for this media. Continued achievement of RAOs will be managed by 
implementation of the SMP. No location-specific SCGs were identified. Action-specific SCGs 
(e.g., OSHA regulations) will be met during construction and routine maintenance activities. 
 

1. Long-Term Effectiveness and Permanence: This alternative is considered adequate 
for the contamination. The risks associated from direct contact with soil 
contaminants will be managed through implementation of the SMP and will be 
effective long-term by the cover system and EE recorded on the property. 

 
2. Reduction of Toxicity, Mobility, and Volume: There will likely be no reduction in 
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toxicity, mobility and volume of the soil contamination present onsite.  If 
construction or excavation activities are conducted, the soil generated will be 
properly managed and disposed of in accordance with the SMP. 

 
3. Short-Term Impacts and Effectiveness: This alternative is considered adequate over 

the short-term for the remaining soil contamination. The risks associated with direct 
contact with soil contaminants from future construction activities will be managed 
by guidance provided in the Site SMP regarding methods and practices for 
addressing impacted soil that may be encountered. 

 
No disruptions to normal business operations will occur during the 
implementation of this alternative, except for engineering controls implemented 
in support of the construction/maintenance activities. The implementation of this 
alternative will be effective in preventing exposure to the COCs and will meet the 
RAOs for soil. 

 
4. Implementability:  This alternative is readily implementable. 

 

5. Cost Effectiveness: Total capital costs for this alternative are approximately 
$8,500 for the preparation and implementation of a SMP and filing of the EE. 
Annual costs associated with the SMP which include inspection and verification 
of institutional and engineering controls and submittal of an Annual Review 
Report is approximately $4,250 annually.   

 
5.3  Detailed Analysis of Groundwater Alternative 
 
5.3.1  Monitored Natural Attenuation 
 

5.3.1.1 Overall Protectiveness 
 
This alternative is protective of human health and environment through the monitoring of the 
concentrations of the COC in the downgradient groundwater. If, during implementation, the COC 
concentration is observed to increase, additional remedial actions may be implemented. 
 
5.3.1.2 Compliance with Applicable or Relevant and Appropriate SCGs and Remediation Goals 
The groundwater contamination at the Site appears to be naturally attenuating under the current 
site conditions. 
 

1. Long-Term Effectiveness and Permanence: The groundwater monitoring data 
conducted to date suggests that the COC is breaking down into degradation 
compounds at the one groundwater monitoring well location (MW-3) where the 
COC was noted.  Groundwater samples will continue to be collected to assess the 
long-term effectiveness and permanence. These processes do not require the use 
or installation of mechanical or electrical components that could malfunction or 
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breakdown.  The risks associated from direct contact with groundwater 
contaminants will be further managed through implementation of the SMP and will 
be effective long-term by the EE recorded on the property. 

 
2. Reduction of Toxicity, Mobility, and Volume: The toxicity, mobility and volume 

of contamination are expected to be reduced over time through natural attenuation.  

3. Short-Term Impacts and Effectiveness: No short-term impacts are anticipated 
during the implementation of this alternative, since there are no additional 
construction activities.  

 
Regarding effectiveness, the environment will be protected under this alternative 
although VOC contamination will remain in onsite groundwater. The length of time 
required for natural attenuation of groundwater contamination is unknown, but is 
likely to be greater than 30 years. 

 
4. Implementability: This alternative is readily implementable technically and 

administratively. 
 

5. Cost Effectiveness: Total capital costs for this alternative are estimated to be $2,650 
annually.   

 

5.4  Detailed Analysis of Soil Vapor Alternative 

5.4.1  Sub-Slab Depressurization Systems 
 

5.4.1.1 Overall Protectiveness  
 
This alternative is protective of human health and the environment. Operation of SSDSs limits the 
potential for the intrusion of contaminated soil vapor into the occupied building space and is a 
presumptive remedy (NYSDOH, 2006). 
 
5.4.1.2 Compliance with Applicable or Relevant and Appropriate SCGs and Remediation Goals 
 
This alternative provides compliance with the RAOs and can achieve chemical-specific SCGs. 
 

1. Long Term Effectiveness and Permanence: This alternative is effective as long as 
the operation of the SSDSs is continued and the integrity of the building floors is 
maintained.  The risks associated posed from contaminated soil vapors will be 
further managed through implementation of the SMP and will be effective long-term 
by the EE recorded on the property. 

 
2. Reduction of Toxicity, Mobility, and Volume: This alternative will reduce 

mobility of the COCs from beneath the building into indoor air and will be 
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effective in reducing the volume of the COCs in soil vapor. 
 

3. Short Term Impacts and Effectiveness: There is no potential for short term 
impacts to human health (workers and construction personnel) as the SSDs are 
already installed and are operational.  

 
Proper personal protection equipment will be worn when maintenance or 
monitoring activities are conducted. Disruptions to current commercial operations 
are not expected to occur during routine maintenance and monitoring activities. 
This alternative will achieve the RAOs for soil vapor. 

 
4. Implementability: This alternative has already been implemented. 
  
5. Cost Effectiveness: The capital cost for this alternative is estimated to be $0 for 

since the SSDSs are already installed and operating.  Annual operation and 
maintenance costs are estimated at $2,150 per year for the SSDS in Building #1 
and $1,100 per year for the SSDS in Building #2. 

 
5.5 Recommended Site Remedy 
 
The recommended Site remedy based on the detailed analysis of alternatives for Site contaminated 
soil, groundwater and soil vapor is a follows: 
 

 The use of a cover system, EE and SMP to document Site conditions, provide public 
awareness of these conditions, and provide guidance on the onsite management of these 
media;  

 The use of MNA to monitor Site groundwater conditions through time; and 
 The use of engineering controls (SSDSs) in Building #1 and Building #2 to mitigate the 

potential for contaminated soil vapor to enter these buildings.    
 

In the event that groundwater monitoring results show an increase in contaminant concentrations, 
or that natural attenuation on contaminant concentrations in groundwater is not occurring, then 
additional investigative or remedial activities may be required.  
 
6.0 REMEDIAL WORK PLAN 
 
The scope of work consists of the following components: 
 

 Development of the SMP (Completed); 
 Recording of the EE with the appropriate municipal agencies (Completed); 
 Development of the Groundwater Monitoring Plan and inclusion in the SMP (Completed);  
 Continued Operation, Monitoring, and Maintenance of the two SSDS; and 
 Development of Annual Reporting Schedule.  
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6.1 Development of the Site Management Plan (SMP) 
 
A SMP to manage and monitor contamination associated with the soil, groundwater and sub-slab 
soil vapor has been prepared.  The SMP will provide guidance to maintain and certify annually 
that institutional and engineering controls that are put in place at the Site are operating as 
designed. The SMP will exist in perpetuity or until extinguishment of the environmental 
easement. The SMP will address the means for implementing the Institutional Controls (ICs) and 
Engineering Controls (ECs) that are required by the EE for the Site.  The SMP will provide a 
detailed description of the following plans. 
 

Institutional and Engineering Control Plan.  This plan will identify use restrictions and ECs for the 
Site and will detail the steps and media - specific requirements necessary to assure the ICs and ECs 
remain in place and are effective.  The ICs and ECs are as follows: 
 

 Institutional Controls – EE; and 
 Engineering Controls – Cover System, Groundwater Monitoring and SSDSs. 

 
Excavation   Work   Plan.   This plan will provide details to manage future excavation activities 
that may occur onsite in areas where known soil contamination is present; and how to manage 
waste soils and/or groundwater that may be generated as part of excavation activities. 
 

Monitoring Plan.  This plan will provide guidance to assess the performance and effectiveness of 
groundwater monitored natural attenuation (MNA) and the two SSDS remedies.  The work 
elements of this plan will include: 
 

 Monitoring of groundwater and the two SSDSs to assess the performance and 
effectiveness of the remedies; and 

 A schedule of monitoring and frequency of submittals to NYSDEC. 

Operation and Maintenance Plan. This plan will be used to provide for continued operation, 
maintenance, monitoring, inspection and reporting of mechanical or physical components of the 
remedies. The work elements of this plan will include: 

 Compliance monitoring of the two SSDSs to assure proper operation and 
maintenance (O&M) as well as providing the data for any necessary permit or 
permit equivalent reporting; 

 Maintaining site access controls and NYSDEC notification; and 
 Providing the NYSDEC access to the Site and O&M records. 

 
6.2 Development of the Environmental Easement (EE) 
 
An EE has been approved by the NYSDEC, and has been recorded with the Erie County Clerk 
and Town of Tonawanda.  The EE will be an enforceable legal instrument that will ensure 
compliance with the SMP, ECs and ICs placed on the Site. The ICs will place restrictions on site 
use, and mandate reporting measures for the applicable ECs and ICs.  The SMP will specify the 
methods that will be used to ensure compliance with the ECs and ICs required by the 
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environmental easement for contamination that remains.  Compliance with the SMP is required by 
the grantor (Highland Plaza) of the EE and the grantor’s successors and assigns.  Any revisions to 
the SMP must be approved by the NYSDEC. 
 
6.3 Development of the Groundwater Monitoring Plan 
 
A groundwater monitoring plan has been developed as part of the SMP and provides guidance for 
annual sampling and analysis of groundwater samples from the three existing groundwater 
monitoring wells (MW-1, MW-2 and MW-3).  This information will be used to assess the 
performance of the selected remedy.  Samples will be analyzed for VOCs only.  The Groundwater 
Monitoring Plan will include an annual schedule for sampling and reporting to the NYSDEC.  
 
6.4 Continued Operation, Monitoring and Maintenance of Site Engineering Controls 
 
The SSDS for Building #1 has been operational since April of 2016.  Indoor air has been tested in 
this space and pressure testing of the pressure differential between the tenant space and sub-slab 
has been completed.  Confirmatory testing, combined with pressure testing results, has shown that 
the system is performing as designed and is mitigating soil vapors under Building #1. 
 
The SSDS for the tenant space at 231 Highland Parkway in Building #2 has been operational since 
October, 2017.  Sub-slab pressure testing completed in November and December, 2017 shows that 
the system is performing as designed and is mitigating soil vapors under Building #2. 
   
The existing cover system will be maintained. Continued O & M guidance is included in the SMP. 
 
6.5 Implementation and Reporting Schedule  
 
The following is a proposed schedule for the milestone events for the implementation of the 
remedy at the Site: 
 

 Submittal of the Remedial Work Plan   Completed 
 Preparation of the Environmental Easement   Completed 
 Submittal of the Site Management Plan   Completed 
 Submittal of Final Engineering Report   Completed  
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EGMS

Sample # SB ‐2 SB ‐3 SB ‐4 SB - 5 SB ‐6 SB ‐7 SB ‐8 SB ‐9 SB ‐10 SB ‐11 SB‐15
Volatile Organic Compounds ppm=mg/kg Depth

Protection Commer‐ Date

Groundwtr cial

1,1,1-Trichloroethane f 0.68 500b

cis -1,2-Dichloroethene f 0.25 500b

Acetone 0.05 500b

Benzene 0.06 44

Methylene chloride 0.05 500b

Tetrachloroethene 1.3 150 3.4 1.95 1.23 0.061 0.0218 0.0333

Trichloroethene 0.47 200 0.625 0.101 0.118 0.0108

Xylene (mixed) 1.6 500b

Footnotes: Exceeds NYSDEC Part 375 Protection of Groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not Detected above method detection limit

NA Not Analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

F1 MS and/or MSD Recovery is outside acceptance limits

F2 MS/MSD RPD exceeds control limits

ND (0.0831)

ND (0.0831)

ND (0.0094)

ND (0.00831)

ND (0.0416)

ND (0.0831)

ND (0.0208

ND (0.0831)

ND (0.0094)

ND (0.010)

ND (0.0094)

ND (0.047)

ND (0.0094)

ND (0.0235)ND (0.025)

ND (0.010)

ND (0.0105)ND (0.119)

ND (0.0105)

ND (0.0524)

ND (0.0105)

ND (0.0262ND (0.299)

ND (0.119)

ND (0.597)

ND (0.119)

ND (0.010)

ND (0.050)

ND (0.010)

ND (0.119)

ND (0.0105) ND (0.010) ND (0.0094) ND (0.00831)

ND (0.0361

ND (0.181)

ND (0.0361)

ND (0.0361)ND (0.0119)

ND (0.0903ND (0.0297)

0.0816

ND (0.0595)

ND (0.0119)

ND (0.162)ND (0.0093)

ND (0.0093)

0.163

ND (0.812)

ND (0.162)

ND (0.406)

ND (0.0093)

ND (0.00892)

ND (0.0093)

ND (0.0465)

ND (0.0093)

ND (0.0233)

ND (0.0093)

ND (0.00892)

ND (0.0223)

ND (0.00892)

ND (0.0446)

ND (0.00892)

ND (0.00892)

ND (0.00892)

ND (0.00938)

ND (0.00938)

ND (0.00938)

ND(0.00938)

ND (0.0234)

ND (0.00938)

ND (0.08938)

ND (0.0469)

4 ft‐8 ft0.5 ft‐ 2 ft 0.5 ft‐ 2 ft 0 ft‐4 ft 0.5 ft‐ 2 ft

5/13/2014 5/13/2014

4 ft‐8 ft 4 ft‐8 ft 0.5 ft‐ 2 ft

5/13/2014 5/13/2014

4 ft‐8 ft 0 ft‐4 ft 8 ft‐12 ft

5/13/2014

0.5150

April, 2017

TABLE 1A: ON SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 
VOLATILE ORGANIC COMPOUNDS (DETECTED)
HIGHLAND PLAZA IN TONAWANDA, NEW YORK

5/13/2014 5/13/2014 5/13/20145/13/2014 5/13/2014

ND (0.162)

5/13/2014

ND (0.0361 ND (0.119)ND (0.0119)



EGMS

Sample 
#

Volatile Organic Compounppm=mg/kg Depth

Protection Commer‐ Date
Groundwtr cial

1,1,1-Trichloroethane f 0.68 500b

cis -1,2-Dichloroethene f 0.25 500b 0.0072 F1

Acetone 0.05 500b 0.012 JHB 0.0078 JB 0.0054 JB 0.01 JHB 0.0043 JB 0.019 JF1 0.0095 J

Benzene 0.06 44 0.24

Methylene chloride 0.05 500b 0.0027 JHB 0.0024 JB 0.0021 JB

Tetrachloroethene 1.3 150 1.3 JHB 0.001 JHB 0.0097 JB 0.00066 JB 0.00067 JHB 0.00089 JB 0.0007 JB 9.6 0.00057 JB

Trichloroethene 0.47 200 0.53

Xylene (mixed) 1.6 500b 0.0008

(JF2F1B)

Footnotes: Exceeds NYSDEC Part 375 Protection of Groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not Detected above method detection limit

NA Not Analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

F1 MS and/or MSD Recovery is outside acceptance limits

F2 MS/MSD RPD exceeds control limits

VOLATILE ORGANIC COMPOUNDS (DETECTED)
TABLE 1A: ON SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

6 in‐12 in
SB ‐16 SB ‐16 SB ‐17 Dup#1 SB-17

23 ft‐24 ft

April, 2017

SB ‐19 SB ‐19
23 ft‐24 ft 6 in‐12 in 23 ft‐24 ft 23 ft‐24 ft 12 in‐18 in 7 ft‐8 ft

10_14 10_14 10_14 10_14

SB ‐18 SB ‐18

10_14
6 in‐18 in

10_14 10_14 10_14

SB ‐17

ND (0.00035)

ND (0.00061)

10_14

ND (0.0040)

ND (0.00024)

ND (0.0022)

ND (0.0011)

ND (0.0008)

ND (0.00028)

ND (0.00049)

ND (0.00019)

ND (0.00085)

ND (0.00065)

ND (0.00028)

ND (0.00049)

ND (0.00034)

ND (0.00059)

ND (0.00023)

ND (0.0001)

ND (0.00078)

ND (0.00019)

ND (0.00085)

ND (0.00065)

ND (0.00025)

ND 0.00043)

ND (0.00017)

ND (0.0016)

ND (0.00075)

ND (0.00057)

ND (0.00037)

ND (0.00064)

ND (0.0042)

ND (0.00025)

ND (0.00023)

ND (0.0011)

ND (0.0019)

ND (0.00088)

ND (0.00029)

ND (0.00051)

ND (0.0002)

ND (0.00068)ND (0.00084)

ND (0.0016)

ND (0.00078)

ND (0.00060)

ND (0.0018)

ND (0.00029) ND (0.00026)

ND (0.00045)

ND (0.00017)



April, 2017 EGMS

Sample # SS‐12
Volatile Organic compounds ppm=mg/kg Depth

Protection Commer‐ Date 10_18

Groundwater cial

1,1,1-Trichloroethane f 0.68 500b

cis -1,2-Dichloroethene f 0.25 500b

Acetone 0.05 500b

Benzene 0.06 44

Methylene chloride 0.05 500b

Tetrachloroethene 1.3 150 0.002 J

Trichloroethene 0.47 200 0.01

Xylene (mixed) 1.6 500b

Footnotes: Exceeds NYSDEC Part 375 Protection of 
Groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial 
Soil Cleanup Objective 

ND Not Detected above method detection limit

NA Not Analyzed

H: Sample was prepped or analyzed  
beyond the specified holding time

B: Compound was found in the blank and 
sample

J: Result is less than the reporting limit  
(RL), nut > than or = to the method 
detection limit (MDL), and is estimated

F1: MS and/or MSD Recovery is outside 
acceptance limits

F2: MS/MSD RPD exceeds control limits

ND (0.00756)
ND (0.00756)
ND (0.0378)

TABLE 1A: ON SITE RI SUBSURFACE & SURFACE SOIL ANALYTICAL  
 RESULTS VOLATILE ORGANIC COMPOUNDS (DETECTED)

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

0 in‐4 in

ND (0.0756)
ND (0.0189)

ND (0.00756)



Sample 
# SB‐20 SB‐20 SB‐21 SB‐21 SB‐22 SB ‐22 SB ‐23 SB ‐23

Volatile Organic compounds ppm=mg/kg Depth 6 in‐18 in 7 ft‐8 ft 12 in‐20 in 7 ft‐8 ft 6 in‐18 in 7 ft‐8 ft 17 in‐24 in 6 ft‐7 ft
Protection  Commer‐ Date 10_15 10_15 10_15 10_15 10_15 10_15 10_15 10_15
Groundwater cial

1,1 Dichloroethene 0.27 500b 0.00089 J

cis -1,2-Dichloroethene f 0.25 500b 0.00079 J 0.23 J
trans-1,2-Dichloroethene f 0.19 500b 0.00078 J
Acetone 0.05 500b 0.047 B 0.0033 J 0.084 0.039 0.049

Chloroform 0.37 350

Methyl ethyl ketone 0.12 500b 0.0065 J 0.017 J

Methylene chloride 0.05 500b

n - Propylbenzene f 3.9 500b

Tetrachloroethene 1.3 150 0.0019 J 0.00095 J 0.0009 J 0.00086 J 19.0 4.9

Toluene 0.7 500b

Trichloroethene 0.47 200 3.0 0.5

1,2,4-Trimethylbenzene f 3.6 190

1,3,5-Trimethylbenzenef 8.4 190

Xylene (mixed) 1.6 500b

Footnotes: Exceeds NYSDEC Part 375 Protection of Groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not Detected above methoid detection limit

NA Not Analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

F1 MS and/or MSD Recovery is outside acceptance limits

F2 MS/MSD RPD exceeds control limits

0.0044 J

0.0006 J

0.018

0.01

ND (0.00028)

ND (0.0016)

ND (0.0021) ND (0.0018)

ND (0.00033)

April, 2017
TABLE 1B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK
VOLATILE ORGANIC COMPOUNDS (DETECTED)

ND (0.00057)

ND (0.00053)

ND (0.00043)

ND (0.00026

ND (0.0019)

ND (0.00032)

ND (0.00092)

ND (0.0008)

ND (0.00027)

ND (0.00070)

ND (0.00048)

ND (0.00056)

ND (0.0004)

ND (0.00024)

ND (0.00014)

ND (0.00018)

ND (0.00031)

ND (0.0003)

ND (0.00086)

ND (0.00075)

ND (0.00025)

ND (0.0005)

ND (0.00052)

ND (0.00042)

ND (0.00025)

ND (0.00068)ND (0.00066)

ND (0.00042)

ND (0.00038)

ND (0.00078)

ND (0.00026)

ND (0.00019)

ND (0.00033)

ND (0.00031)

ND (0.00096)

ND (0.00029)

ND (0.00077)

ND (0.0037)

ND (0.00061)

ND (0.00035)

ND (0.001)

ND (0.0005)

ND (0.00042)

ND (0.00025)

ND (0.00088)

ND (0.00028)

ND (0.0017)

ND (0.0021)

ND (0.00056)

ND (0.00056)

ND (0.00015)

ND (0.00019)

ND (0.00033)

ND (0.00031)

ND (0.00068)

ND (0.00046)

ND (0.00046)

ND (0.00046)

ND (0.00023)

ND (0.0014)

ND (0.0017)

ND (0.00089)

ND (0.00078)

ND (0.00026)

ND (0.00086)

ND (0.00024)

ND (0.0003)

ND (0.00029)

ND (0.00083)

ND (0.00073)

ND (0.00036)

ND (0.00029)

ND (0.00073)

ND (0.00047)

ND (0.00039)

ND (0.00024)

ND (0.0014)

ND (0.00025)

ND (0.00064)

ND (0.00033)

ND (0.00076)

ND (0.00024)

ND (0.00064)

ND (0.00034)



Page 2

Sample 
# SB ‐24 SB ‐24 SB ‐24 SB ‐25 SB ‐25 SB ‐26 SB ‐26

Volatile Organic compounds ppm=mg/kg Depth 6 in‐14 in 14 ft‐15 ft 23 ft‐24 ft 16 in‐20 in 6 ft‐7ft 17 in‐22 in 7 ft‐8 ft
Protection Commer‐ Date 10_15 10_15 10_15 10_16 10_16 10_16 10_16

Groundwater cial

1,1 Dichloroethene 0.27 500b 0.00082 J 0.0018 J 0.0029 J

cis -1,2-Dichloroethene f 0.25 500b 29.0 0.0078 0.0011 J 1.6 0.29 E 0.00057 J

trans-1,2-Dichloroethene f 0.19 500b 0.0018 J

Acetone 0.05 500b 0.005 J 0.0085 J 0.045

Chloroform 0.37 350 0.00049 J 0.0013 J

Methyl ethyl ketone 0.12 500b

Methylene chloride 0.05 500b

n - Propylbenzene f 3.9 500b 0.0004 J

Tetrachloroethene 1.3 150 1600.0 170.0 140.0 1400.0 740.0 0.22 0.0054

Toluene 0.7 500b 0.5 J 0.0004 JB 0.00039 JB 0.00048 J

Trichloroethene 0.47 200 15.0 0.023 0.061 0.014 0.21 E

1,2,4-Trimethylbenzene f 3.6 190 0,0015 J

1,3,5-Trimethylbenzenef 8.4 190 0.00071 J

Xylene (mixed) 1.6 500b 0.98 J

Footnotes: Exceeds NYSDEC Part 375 Protection of Groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not detected above methoid detection limit

NA Not Analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

F1 MS and/or MSD Recovery is outside acceptance limits

F2 MS/MSD RPD exceeds control limits

April, 2017

VOLATILE ORGANIC COMPOUNDS (DETECTED)
TABLE 1B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

ND (0.19)

ND (0.25)

ND (0.32)

ND (0.22)

ND (3.9)

ND (0.26)

ND (0.28)

ND (0.0004)

ND (0.0014)

ND (0.0018)

ND (0.00031)

ND (0.00074)

ND (0.00025)

ND (0.64)

ND (2.8)

ND (0.00065)

ND (0.00037)

ND (0.00022)

ND (0.0013)

ND (0.0017)

ND (0.0029)

ND (0.00069)

ND (0.00023)

ND (0.00061)

ND (0.14)

ND (0.11)

ND (1.9)

ND (0.32)

ND (1.4)

ND (0.092)

ND (0.12)

ND (0.12)

ND (0.13)

ND (0.14)

ND (0.26)

ND (0012)

ND (0015)

ND (0.00057)

ND (0.016)

ND (0.00056)

ND (0.00045)

ND (0.0037)

ND (0.0027)

ND (0.0016)

ND (0.002)

ND (0.00035)

ND (0.00033)

ND (0.00096)

ND (0.00084)

ND (0.00028)

ND (0.00073)

ND (0.00042)

ND (0.00036)

ND (0.00029)

ND (0.00021)

ND (0.00013)

ND (0.00016)

ND (0.00028)

ND (0.00058)

ND (0.00026)

ND (0.00026)

ND (0.00067)

ND (0.00022)



Page 3

Sample 
# SB ‐27 SB ‐27 SB ‐27 SB ‐28 SB ‐28 SB ‐29 SB ‐29

Volatile Organic compounds ppm=mg/kg Depth 0 in‐14 in 14 ft‐15 ft 23 ft‐24 ft 10 in‐22 in 7 ft‐8 ft 17 in‐22 in 7 ft‐8 ft
Protection Commer‐ Date 10_15 10_15 10_15 10_16 10_16 10_16 10_16

Groundwater cial

1,1 Dichloroethene 0.27 500b 0.0012 J 0.0005 J

cis -1,2-Dichloroethene f 0.25 500b 0.0039 J 0.003 J 0.88 J 1.2

trans-1,2-Dichloroethene f 0.19 500b 0.03 0.0012 J

Acetone 0.05 500b 0.0062 JB 0.0046 J 0.0097 JB 0.011 J 0.0035 J

Chloroform 0.37 350

Methyl ethyl ketone 0.12 500b

Methylene chloride 0.05 500b 0.0032 JB

n - Propylbenzene f 3.9 500b

Tetrachloroethene 1.3 150 0.029 0.011 79.0 0.0065 F1 0.0006 J 0.0015 JB 18.0

Toluene 0.7 500b

Trichloroethene 0.47 200 0.011 0.0027 5.4 0.59

1,2,4-Trimethylbenzene f 3.6 190 0.25 J

1,3,5-Trimethylbenzenef 8.4 190

Xylene (mixed) 1.6 500b

Footnotes: Exceeds NYSDEC Part 375 Protection of groundwater Soil Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not Detected above method detection limit

NA Not Analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

F1 MS and/or MSD Recovery is outside acceptance limits

F2 MS/MSD RPD exceeds control limits

ND (0.00086)

ND (0.00023)

ND (0.00014)

ND (0.00017)

ND (0.0003)

ND (0.00029)

ND (0.00024)

ND (0.00064)

ND (0.00086)

ND (0.00075)

ND (0.00025)

ND (0.00071)

ND (0.00024)

ND (0.00014)

ND (0.00018)

ND (0.00031)

ND (0.0003)

ND (0.00048)

ND (0.0005)

ND (0.0004)

ND (0.00024)

ND (0.00062)ND (0.00071)

ND (0.00046)

ND (0.00048)

ND (0.00038)

ND (0.00023)

ND (0.0014)

ND (0.0017)

ND (0.0003)

ND (0.00028)

ND (0.00082)ND (0.00093)

ND (0.00081)

ND (0.00027)

ND (0.00075)   

ND (0.00052)

ND (0.00054)

ND (0.00044)

ND (0.0036)

ND (0.00026)

ND (0.0016)

ND (0.0034)

ND (0.002)

ND (0.00032)

ND (0.00023)

ND (0.00026)

ND (0.00067)

ND (0.00059)

ND (0.00028)

ND (0.0016)   

ND (0.0021)   

ND (0.00036)   

ND (0.00034)   

ND (0.00086)   

ND (0.00029)   

ND (0.0016)

ND (0.00028)

ND (0.00043)

ND (0.00036)

ND (0.00022)

ND (0.0013)

ND (0.0013)

ND (0.0043)

ND (0.0011)

ND (0.0042)

ND (0.0025)

ND (0.00034)

ND (0.00051)

ND (0.00082)

ND (0.00069)

ND (0.0057)

TABLE 1B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

April, 2017

VOLATILE ORGANIC COMPOUNDS (DETECTED)



Page 4

Sample 
# AWSS‐1 AWSS‐2 AWSS‐3 AWSS‐6 AWSS‐7

Dup 2 
AWSS-7 AWSS‐8 AWSS‐9 AWSS‐10 AWSS‐11

Volatile Organic compounds ppm=mg/kg Depth 0 in‐6 in 0 in‐6 in 0 in‐6 in 0"‐4" 0"‐4" 0"‐4" 0"‐4" 0"‐4" 0"‐4" 0"‐4"
Protection Commer‐ Date 10_18 10_18 10_18 10_18 10_18 10_18 10_18

Groundwater cial

1,1 Dichloroethene 0.27 500b

cis -1,2-Dichloroethene f 0.25 500b

trans-1,2-Dichloroethene f 0.19 500b

Acetone 0.05 500b

Chloroform 0.37 350

Methyl ethyl ketone 0.12 500b 0.016 J

Methylene chloride 0.05 500b 0.0035 JB 0.0097 JB

n - Propylbenzene f 3.9 500b

Tetrachloroethene 1.3 150 40.2 19.3 89.3 0.002 J 0.0063 0.0019 0.0062 0.001 J 0.0006 J

Toluene 0.7 500b

Trichloroethene 0.47 200

1,2,4-Trimethylbenzene f 3.6 190 0.0014 J

1,3,5-Trimethylbenzene f 8.4 190

Xylene (mixed) 1.6 500b 0.0015 JB 0.0019 JB

Footnotes: Exceeds NYSDEC Part 375 Protection of Groundwater Soil Cleanup Cleanup Objective

Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

ND Not detected above the method detection limit

NA Not analyzed

H Sample was prepped or analyzed beyond the specified holding time

B Compound was found in the blank and sample

J Result is less than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is estimated.

MS and/or MSD Recovery is outside acceptance limits

MS/MSD RPD exceeds control limits

ND (0.002)

ND (0.00089)

ND (0..0014)

ND (0.0008)

ND (0.0023)

ND (0.00063)

ND (0.0013)

ND (0.0014)

ND (0.0011)

ND (0.0089)

ND (0.00065)

ND (0.0039)

ND (0.00030)

ND (0.00028)

ND (0.00083)

ND (0.00072)

ND (0.00086)

ND (0.00046)

ND (0.00048)

ND (0.00039)

ND (0.0032)

ND (0.00023)

ND (0.00017)

ND (0.00047)

ND (0.00039)

ND (0.00011)

ND (0.00098)

ND (0.00045)

ND (0.0013)

ND (0.00062)

ND (0.00065)

ND (0.00053)

ND (0.0043)

ND (0.00032)

ND (0.0019)

ND (0.0023

ND (0.00037)

ND (0.0022)

ND (0.00047)

ND (0.00072)

ND (0.00071)

ND (0.00061)

ND (0.005)

ND (0.00097)

ND (0.00085)

ND (0.0023)

ND (0.0004)

ND (0.00038)

ND (0.0011)

ND (0.00085)

ND (0.00062)

ND (0.00065)

ND (0.00052)

ND (0.0043)

ND (0.00031)

ND (0.0018)

ND (0.0004)

ND (0.00038)

ND (0.0011)

ND (0.00097)

ND (0.00031)

ND (0.0018)

ND (0.0023)

ND (0.00062)

ND (0.00065)

ND (0.00052)

ND (0.00043)

ND (0.0011)

ND (0.00092)

ND (0.0025)

ND (0.0004)

ND (0.00041)

ND (0.0012)

ND (1.19)

ND (0.00067)

ND (0.0007)

ND (0.00056)

ND (0.00041)

ND (0.00034)

ND (0.002)

NA

ND (1.19)

ND (1.19)

NA

ND (1.19)

ND (5.94)

ND (2.97)

ND (1.19)

ND (1.19)

ND (1.19)

ND (5.94)

NA

ND (0.822)

ND (2.06)

NA

ND (0.822)

ND (0.822)

ND (0.973)

ND (0.822)

ND (0.822)

ND (0.822)

ND (4.11)

ND (0.822)

ND (4.11)

NA

ND (0.973)

ND (0.973)

NA

ND (0.973)

ND (4.86)

ND (2.43)

ND (0.973)

ND (0.973)

ND (0.973)

ND (4.86)

7/8/2014 7/8/2014 7/8/2014

April, 2017

VOLATILE ORGANIC COMPOUNDS (DETECTED)
TABLE 1B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

NA NA NA ND (0.00035) ND (0.00024) ND (0.00068)ND (0.00033) ND (0.00033) ND (0.00038) ND (0.00033)



Analyte (ug/m3)
NYSDOH 

GUIDANCE 
ug/m3

SS-5 SS-7 SS-9
INDOOR 

AIR
OUTDOOR 

AIR #1*
OUTDOOR 

Air #2

1,1-Dichloroethene 1.7 <0.59 <0.59 <0.59 0.44 <0.59
1,2,4-Trimethylbenzene 6.8 6.3 8.4 4.7 0.84 1.0
1,2-Dichloroethane 7.8 8.4 7.9 <0.61 <0.61 <1.2
1,3,5-Trimethylbenzene 3.3 3.0 3.6 2.4 <0.74 0.79
2,2,4-trimethylpentane 0.98 1.8 <0.70 <0.70 <0.70 <0.70
4-ethyltoluene 2.7 2.2 2.9 0.96 <0.74 <0.74
Acetone 56 250.0 120.0 31.0 23.0 2.4
Benzene 2.5 2.7 2.8 0.51 0.35 <0.48
Carbon disulfide 2.3 38.0 12.0 0.47 1.1 0.62
Carbontetrachloride 0.75 0 75 <0.94 0.75 0.63 0.82
Chloroform 12 5.2 2.1 0.68 <0.73 <0.73
Chloromethane <0.40 <0.31 <0.31 1.4 1.3 1.0
cis-1,2-Dichloroethene 520.0 31.0 2.1 0.95 54.0 1.3
Cyclohexane 4.3 9.3 11.0 <0.52 <0.52 <0.52
Ethyl acetate <0.90 7.9 8.6 1.3 <0.90 <0.90
Ethylbenzene 2.6 3.1 2.6 1.3 <0.65 <0.65
Freon 11 1.7 2.0 1.8 2 1.8 2.0
Freon 113 <1.1 <1.1 <1.1 0.77 <1.1 <1.1
Freon 12 3.0 2.9 3.2 3.7 3.5 3.4
Heptane <0.61 9.8 12.0 <0.61 <0.61 <0.61
Hexane <0.53 16.0 20.0 <0.53 0.63 0.63
lsopropvl alcohol <0.37 <0.37 <0.37 9.3 7.9 1.9
m&p-Xylene 5.5 6.9 6.0 3.5 1.4 0.69
Methyl Ethyl Ketone 8.6 14.0 14.0 4.4 <0.88 1.7
Methylene chloride 60 9.4 8.7 11.0 1.6 0.83 0.69
a-Xylene 2.5 2.8 2.6 1.7 0.82 0.43
Tetrachloroethylene 30 1600.0 550.0 74.0 180.0 2900.0 7.0
Toluene 34.0 38.0 30.0 5.8 2.0 2.0
trans-1,2-Dichloroethene 260.0 41.0 <0.59 <0.59 <0.59 <0.59
Trichloroethene 2 1200.0 87.0 11.0 1.8 43.0 1.2
Vinyl  chloride 12.0 <0.38 <0.38 <0.10 <0.10 <0.10

SS
0.0 Bold is a detection of specified volatile organic compound

< Not detected at or below specified quantitation limit

NYSDOH (2006) Table 3.1 and 3.2 Guidance Intended for Indoor and Outdoor Air 
and not sub-slab vapor

TABLE  2: PRELIMINARY PHASE II SOIL VAPOR INTRUSION STUDY (2014)
VOLATILE ORGANIC COMPOUNDS DETECTED IN AIR & SUB-SLAB VAPORS

HIGHLAND  PLAZA IN TONAWANDA,  NEW YORK

 Sub-slab Sample



EGMS

Sample 
# SB ‐2 SB ‐3 SB ‐16 SB‐17 SB‐17 Dup SB‐17 SB‐19

Depth 4 ft-8 ft 0 ft-4 ft 6 in‐12 in 6 in ‐12 in 23 ft‐24 ft 23 ft‐24 ft 6 in‐18 in
Commercial Date 5/13/2014 5/13/2014

ppm=mg/kg
Bis(2-ehtylhexyl) phthalate NS ND (0.328) ND (0.341) 0.099 J

Footnotes: Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

NS: No standard

ND Not Detected above method detection limit

NA Not Analyzed

H: Sample was prepped or analyzed beyond the specified holding time

B: Compound was found in the blank and sample

J: Result is < than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is 
estimated

F1: MS and/or MSD Recovery is outside acceptance limits

F2: MS/MSD RPD exceeds control limits

ND (0.028) ND (0.067) ND (0.061) ND (0.067)

April, 2017

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

TABLE 3A: ON SITE REMEDIAL INVESTIGATION SUBSURFACE AND SURFACE SOIL ANALYTICAL RESULTS 
SEMI ‐ VOLATILE ORGANIC COMPOUNDS (DETECTED)

10/14/2015g
Compounds

10/14/201510/14/2015 10/14/2015 10/14/2015



EGMS

Sample # SB ‐28 AWSS‐6 AWSS‐7 AWSS‐9 AWSS‐11
Depth

Commercial Date

Bis(2-ehtylhexyl) phthalate NS ND (1.4) ND (0.066) ND (1.4) ND (3.2) ND (3.4) 6.9 J ND (2.5)
Acenaphthene 500b

ND (0.6) ND (0.028) ND (0.62) 0.77 JF1 ND (1.4) ND (1.5) 4.7 J ND (1.1)
Anthracene f 500b

ND (1.0) ND (0.048) ND (1.07) 1.5 JF1 ND (2.3) 3.1 J 1.1 ND (1.8)
Benz(a)anthracene f 5.6 0.76 J ND (0.019) 0.46 J 2.3 F1 ND (0.95) 9.5 J 28.0 2.38 J
Benzo(a)pyrene 1f

2.1 J ND (0.028) 1.0 J 2.1 F1 2.0 J 9.6 J 26.0 3.4 J
Benzo(b)fluoranthenef 5.6 2.5 J ND (0.031) 0.98 J 2.2 F1 1.7 J 12.0 33.0 4.5 J
Benzo(g,h,i)perylene f 500b

2.6 J ND (0.020) 0.93 J 1.4 JF1 ND (1.0) 6.8 J 21.0 2.9 J
Benzo(k)fluoranthenef 56 1.2 J ND (0.025) ND (0.55) 1.4 JF1 ND (1.2) 5.3 J 16.0 1.1 J
Carbazole NS ND (0.48) ND (0.023) ND (0.5) 0.62 JF1 ND (1.1) 2.6 J 5.7 J ND (0.85)
Chrysene f 56 1.1 J ND (0.043) ND (0.95) 2.1 F1 ND (2.1) 9.7 J 28.0 2.8 J
Dibenzo(a,h) anthracene 0.56 ND (0.72) ND (0.048) ND (0.75) ND (1.7) ND (1.8) 6.6 J 2.2 J
Dibenzofuran 350 ND (0.48) ND (0.034) ND (0.5) 0.49 JF1 ND (1.1) ND (1.2) 2.5 J ND (0.85)
Fluoranthene f 500b

1.5 J ND (0.020) 0.69 J 5.4 F1 1.1 J 22.0 68.0 5.2 J
Fluorene 500b

ND (0.48) ND (0.023) ND (0.5) 0.79 JF1 ND (1.1) 1.2 J 4.6 J ND (0.85)
Indeno(1,2,3-cd)pyrene f 5.6 2.5 J ND (0.024) 1.1 J 1.4 JF1 ND (1.2) 6.5 J 17.0 3.0 J
Naphthalene f 500b

ND (0.53) ND (0.023) ND (0.55) 0.99 JF1 ND (1.2) ND (1.3) 2.3 J ND (0.94)
Phenanthrene f 500b

ND (0.60) ND (0.028) ND (0.62) 5.1 F1 ND (1.4) 14.0 43.0 1.9 J
Pyrenef 500b

1.6 J ND (0.023) 0.58 J 4.2 F1 ND (1.1) 16.0 50.0 4.0 J

Footnotes: Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

NS: No standard
ND Not Detected above method detection limit

NA Not Analyzed
H: Sample was prepped or analyzed beyond the specified holding time

B: Compound was found in the blank and sample

J: Result is < than the reporting limit (RL),  but > than or = to the method detection limit (MDL), and is 
estimated

F1: MS and/or MSD Recovery is outside acceptance limits

F2: MS/MSD RPD exceeds control limits

10/18/2015

SB‐24 SB‐24
6 in‐14 in
10/15/2015 10/15/2015

23 ft‐24 ft 0 in‐14 in
SB‐27

ND (0.69)

ND (0.36)

10/18/201510/16/2015g
Compounds  ppm=mg/kg

10/18/2015 10/18/201510/15/2015

April, 2017

SEMI ‐ VOLATILE ORGANIC COMPOUNDS (DETECTED)
TABLE 3B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE AND SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK

0 in‐4 in10 in‐22 in 0 in‐4 in 0 in‐4 in 0 in‐4 in



EGMS April, 2017

Contaminant Commercial Sample # SB16 SB‐17 SB‐17 Dup 1 SB‐19
Depth 6 in‐12 in 6 in‐12 in 23 ft‐24 ft 6 in‐18 in

Metals Date 10/14/2015 10/14/2015 10/14/2015 10/14/2015 10/14/2015

Arsenic 16f
6.6 6.1 3.1 3.0 6.2

Barium 400 110.0 122.0 90.5 82.5 131.0 F2F1

Beryllium 590 0.68 0.78 0.35 0.48 0.86

Cadmium 9.3 0.28 0.33 0.36 0.19 J 0.27

Copper 270 15.5 12.9 7.5 12.9 13.7

Lead 1,000 9.5 11.9 6.9 8.4 10.9

Manganese 10,000 d 447.0 B 721.0 B 497.0 B 470.0 B 460.0 F2B  

Total Mercury 2.8j
0.021 J ND (0.0089) ND (0.008) ND (0.0084) 0.015 J

Nickel 310 21.6 23.0 11.8 17.0 25.9

Selenium 1,500 ND (0.50) ND (0.47) ND (0.41) ND (0.43) ND (0.47)

Silver 150 ND (0.25) ND (0.23) ND (0.21) ND (0.22) ND (0.24)

Zinc 10,000 d 48.2 83.7 61.3 41.3 57.7 F1

Footnotes Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

NS: No standard

ND Not detected above method detection limit

NA Not Analyzed

J: Result is < reporting limit (RL), but > or = the method detection limit (MDL) and is 

estimated

B: Compound was found in the blank and sample

F1: MS and/or MSD Recovery is outside accptance limits 

F2; MS/MSD relative percent difference (RPD) exceeds control limits

ANALYTICAL RESULTS TOTAL METALS ‐ (DETECTED)

ppm=mg/kg

TABLE 4A: ON SITE REMEDIAL INVESTIGATION SUBSURFACE & SURFACE SOIL

HIGHLAND PLAZA IN TONAWANDA, NEW YORK



EGMS

Contaminant Commercial Sample # SB‐24 SB‐24 SB‐27 SB‐28 AWSS‐6 AWSS‐7 AWSS‐9 AWSS‐11
Depth 6 in‐14 in 23 ft‐24 ft 0 in‐14 in 10 in‐22 in 0 in‐4 in 0 in‐4 in 0 in‐4 in 0 in‐4 in

Metals Date 10/15/2015 10/15/2015 10/15/2015 10/16/2015 10/18/2015 10/18/2015 10/18/2015 10/18/2015

Arsenic 16f
5.0 3.9 2.6 3.1 2.8 6.7 10.5 8.5

Barium 400 81.4 80.2 151.0 124.0 F1 78.8 F1 117.0 135.0 86.0

Beryllium 590 0.69 0.66 3.5 0.88 0.38 0.71 0.69 0.78

Cadmium 9.3 0.46 0.21 J 0.52 0.20 J 1.2 1.9 3.9 0.72

Copper 270 8.2 12.9 9.2 10.5 27.8 30.5 41.6 46.2

Lead 1,000 28.2 10.8 47.1 16.9 275 197 331.0 60.9

Manganese 10,000 d 426 B 459.0 B 1370.0 B 345.0 B F2 400 B 1170.0 B 604.0 B 534.0 B

Total Mercury 2.8j
0.010 J ND (0.0092) 0.098 0.09 0.08 0.3 0.85 0.34

Nickel 310 8.2 21.4 9.6 17.4 F1 12.4 24.2 19.5 34.2

Selenium 1,500 ND (0.43) ND (0.45) ND (0.51) 0.93 J 0.72 J ND (0.46) 1.0  J ND (0.88)

Silver 150 ND (0.24) ND (0.23) 0.41 J ND (0.24) ND (0.43) 0.51 0.79 J 1.1

Zinc 10,000 d 77.8 45.5 66.5 90.8 F1 349.0 271.0 838.0 230.0

Footnotes: Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objective

NS: No standard

ND Not Detected above method detection limit

NA Not Analyzed

J: Result is < reporting limit (RL), but > or = the method detection limit (MDL) and is estimated  

B: Compound was found in the blank and sample

F1: MS and/or MSD Recovery is outside accptance limits 

F2; MS/MSD relative percent difference (RPD) exceeds control limits

April, 2017

TOTAL METALS ‐ (DETECTED)

ppm=mg/kg

TABLE 4B: OFF SITE REMEDIAL INVESTIGATION SUBSURFACE AND SURFACE SOIL ANALYTICAL RESULTS 

HIGHLAND PLAZA IN TONAWANDA, NEW YORK



EGMS

Contaminant Commercial Sample # SB‐3 SS‐12 SB‐16 SB‐17 SB‐17 Dup 1 SB‐19
Date 5/13/2014 5/13/2014 10/14/2015 10/14/2015 10/14/2015 10/14/2015 10/14/2015

ppm=mg/kg Depth 0 ft-4 ft 0 in-6 in 6 in‐12 in 6 in‐12 in 23 ft‐24 ft 23 ft‐24 ft 6 in‐18 in

Endosulfan IId, f 200i
NA NA 0.0012 JB 0.0011 JB 0.00095 JB 0.00098 JB 0.0011 JB

Footnotes: Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objectives

ND Not Detected above methoid detection limit

NA Not Analyzed

J: Result is < reporting limit (RL), but > or = the method detection limit (MDL) and is estimated  

B: Compound was found in the blank and sample

F1: MS and/or MSD Recovery is outside accptance limits 

F2: MS/MSD relative percent difference (RPD) exceeds control limits

April, 2017

PCBs/Pesticides

TABLE 5A: ON SITE  REMEDIAL INVESTIGATION SOIL SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS  
PCBs & PESTICIDES (DETECTED)

HIGHLAND PLAZA IN TONAWANDA, NEW YORK



EGMS

Contaminant Commercial Sample # SB‐24 SB‐24 SB‐27 SB‐28 AWSS‐6 AWSS‐7 AWSS‐9 AWSS‐11
Date 10/15/2015 10/15/2015 10/14/2015 10/16/2015 10/18/2015 10/18/2015 10/18/2015 10/18/2015

Depth 6 in ‐14 in 23 ft‐24 ft 0 in‐14 in 10 in‐22 in 0 in‐4 in 0 in‐4 in 0 in‐4 in 0 in‐4 in
4,4'-DDE 62 ND (0.0041) ND (0.0040) ND (0.0045) 0.008 F2F1 ND (0.039) 0.085 JB 0.074 JB ND (0.075)
4,4'-DDT 47 0.0084 J ND (0.0045) ND (0.005) 0.0087 F1 ND (0.044) 0.120 J 0.180 J ND (0.083)
4,4'-DDD 92 0.0064 JB ND (0.0040) ND (0.0042) 0.0099 F2F1B ND (0.036) ND (0.039) ND (0.043) ND (0.069)
alpha-BHC 3.4 ND (0.0035) 0.00057 JB ND (0.0039) ND (0.0072) ND (0.034) ND (0.036) ND (0.04) ND (0.064)
beta-BHC 3 ND ((0.0035) ND (0.0034) ND (0.0039) ND (0.0072) ND (0.034) ND (0.036) 0.050 J ND (0.064)
Chlordane (alpha) 24 ND (0.0098) ND (0.0095) ND (0.011) 0.0024 JF2F1 ND (0.093) ND (0.1) ND (0.11) ND (0.185)
delta-BHC g 500b

ND )0.0037) 0.00060 J 0.007 J 0.0013 J ND (0.035) ND (0.037) ND (0.041) ND (0.064)
Endosulfan Id, f 200i

ND (0.0038) ND (0.0037) ND (0.0041) ND (0.0072) ND (0.036) ND (0.039) ND (0.043) ND (0.069)
Endosulfan IId, f 200i

ND (0.0037) 0.00048 JB ND (0.0039) 0.0089 JB ND (0.034) ND (0.036) ND (0.040) ND (0.064)
Endosulfan sulfated, f 200i

0.0049 J ND (0.0036) ND (0.004) ND (0.0075) ND (0.035) 0.044 J 0.067 J ND (0.067)
Lindane 9.2 0.0049 J ND (0.0038) ND (0.0039) ND (0.0074) ND (0.032) ND (0.037) ND (0.041) ND (0.066)

Footnotes: Exceeds NYSDEC Part 375 Commercial Soil Cleanup Objectives

ND Not Detected above method detection limit

NA Not Analyzed

J: Result is < reporting limit (RL), but > or = the method detection limit (MDL) and is estimated  

B: Compound was found in the blank and sample

F1: MS and/or MSD Recovery is outside accptance limits 

F2: MS/MSD relative percent difference (RPD) exceeds control limits

PCBs/Pesticides ppm=mg/kg

April, 2017
TABLE 5B: REMEDIAL INVESTIGATION OFF SITE SUBSURFACE & SURFACE SOIL ANALYTICAL RESULTS  

PCBs & PESTICIDES (DETECTED)
HIGHLAND PLAZA IN TONAWANDA, NEW YORK



EGMS APRIL, 2017

Sample Location SB - 2 MW-1 MW-2 MW-2 Dup MW-3
Sample Date 13-May-14 22-Dec-15 22-Dec-15 22-Dec-15 22-Dec-15

Matrix Water Water Water Water Water
Units ug/L ug/L ug/L ug/L ug/L

Contaminant

Acetone 50 ND (<10.0) 5. 4 J ND (3.0) ND (3.0) ND (3.0)

cis-1,2-Dichloroethene 5 ND (<2.0) ND (0.74) ND (0.81) ND (0.81) 24.0

Trichloroethene 5 ND (<2.0) ND (0.46) ND (0.46) ND (0.46) 0.85 J

Notes

Exceeds standard

1) Standards are NYSDEC T.O.G.S 1.1.1 

Ambient Water Quality Standards

2) NS=no standard

J= Estimated Value

E= Result Exceeded Calibration Range

NYSDEC 
Standards & 

Guidance 
Values 
(ug/L)

Volatile Organic Compounds

TABLE 6A: ON SITE REMEDIAL INVESTIGATION GROUNDWATER
DETECTIONS - VOLATILE ORGANIC COMPOUNDS
HIGHLAND PLAZA, IN TONAWANDA, NEW YORK



EGMS

Sample Location MW-4 MW-4 MW-5 MW-5
Sample Date 22-Dec-15 22-Dec-15 22-Dec-15 22-Dec-15

Matrix Water Water Water Water
Units ug/L ug/L ug/L ug/L

Contaminant DILUTE DILUTE

1,1-Dichloroethene 5 10.0 J ND (290.0) ND (5.8) ND (15.0)

cis-1,2-Dichloroethene 5 900.0 ND (810.0) 1100.0 910.0

trans-1,2-Dichloroethene 5 ND (18.0) ND (900.0) 34.0 ND (45.0)

Tetrachloroethene 5 22,000 E 58,000.00 3200 E 3000.0

Trichloroethene 5 740 560 J 1700 1500

Notes

Exceeds standard

1) Standards are NYSDEC T.O.G.S 1.1.1 
Ambient Water Quality Standards
2) NS=no standard
J= Estimated Value
E= Result Exceeded Calibration Range

NYSDEC 
Standards & 

Guidance 
Values 
(ug/L)

Volatile Organic Compounds

April, 2017

TABLE 6B: OFF SITE REMEDIAL INVESTIGATION GROUNDWATER 
DETECTIONS - VOLATILE ORGANIC COMPOUNDS
HIGHLAND PLAZA, IN TONAWANDA, NEW YORK



EGMS April, 2017

NYSDOH Indoor Air #1 Sub-slab #1 Indoor Air #2 Sub-slab #2 Outdoor Air #1
Guidance 3/15/2016 3/15/2016 3/15/2016 3/15/2016 3/15/2016

Compound ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3

1,1,1-Trichloroethane 1.3 <0.82 <0.82 <0.82 <0.82

1,1 Dichloroethene <0.59 <0.59 <0.59 0.95 <0.59

1,2,4-Trimethylbenzene 2.0 5.7 3.1 3.7 2.2
1,3,5-Trimethylbenzene 0.98 3.2 1.1 2.0 1.0
2,2,4-trimethylpentane 1.4 <0.70 1.6 1.5 1.5
4-ethyltoluene 0.59 J 1.5 0.79 1.1 0.64 J
Acetone 43.0 47.0 30.0 48.0 21.0
Benzene 7.3 2.3 6.5 6.0 1.8
Carbon disulfide 0.34 J 0.62 <0.47 13.0 0.31 J
Carbon tetrachloride 0.38 J 0.31 J 0.44 J 0.38 J 0.44 J
Chloroform <0.73 0.98 <0.73 7.8 <0.73

Chloromethane 1.3 0.31 1.3 <0.31 0.93
cis-1,2 Dichloroethene 0.4 J <0.59 <0.59 170.0 <0.59

Cyclohexane 2.3 8.3 1.8 44.0 4.1
Ethyl acetate 1.6 2.7 0.86 J 2.1 1.1
Ethylbenzene 2.5 3.3 1.8 2.8 1.5
Freon 11 1.2 1.2 1.2 1.0 1.2
Freon 12 2.4 2.1 2.5 2.1 2.4
Heptane 2.5 2.7 2.0 22.0 0.9
Hexane <0.53 3.1 7.1 24.0 2.6
Isopropyl Alcohol 23.0 8.8 7.6 8.8 4.0
m&p Xylene 9.3 11.0 J 6.7 10.0 4.9
Methyl Ethyl Ketone 93.0 14.0 8.8 J 9.4 4.2
Methyl Isobutyl Ketone <1.2 0.74 J <1.2 2.5 1.6
Methylene chloride 60 1.9 17.0 0.94 6.5 1.9
0-Xylene 2.8 4.6 2.1 3.7 1.9
Styrene 1.0 2.5 0.81 1.7 0.94
Tetrachloroethylene 30 5.5 23.0 7.3 150.0 5.4
Tetrahyrdofuran 5.2 1.8 12.0 <0.44 1.0
Toluene 13 17.0 9.8 20.0 9.8
Trichloroethene 2 0.48 J 1.2 0.48 J 110.0 0.27 J
trans 1,2 Dichloroethene <0.59 <0.59 <0.59 21.0 <0.59

Vinyl Chloride <0.38 <0.38 <0.38 2.4 <0.38

J: Analyte detected at or below quantitation limit
0.0 Bold is a detection of specified volatile organic compound

< Not detected at or below specified quantitation limit
NYSDOH (2006) Table 3.1 and 3.2 Guidance

Franklin Telecom

231 Highland  Pkwy

Nat'l  Hearing

TABLE 7: REMEDIAL INVESTIGATION SOIL VAPOR INTRUSION STUDY (2016)
VOLATILE ORGANIC COMPOUNDS DETECTED IN AIR & SUB-SLAB VAPORS

HIGHLAND PLAZA IN TONAWNADA, NEW YORK

227 Highland  Pkwy
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Compound NYSDOH Indoor Air 215 Indoor Air 217 Indoor Air 217 Indoor Air 217 Sub-slab 217 Indoor Air 221 Sub-slab 221 Indoor Air 225 IndoorAir 235 Outdoor Air #1

Mama Mia Vacant Vacant Vacant Vacant Louis Salon Louis Salon Vacant Bflo Ergonom W End of Bldg
Guidance 3/9/2017 3/9/2017 3/9/2017 3/9/2017 3/9/2017 3/9/2017 3/9/2017 3/9/2017 2/16/2017 3/9/2017

ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3

MS MSD
1,1,1-Trichloroethane <0.82 <0.82 <0.82 <0.82 5.0 <0.82 <0.82 <0.82 <0.82 <0.82

1,2,4-Trimethylbenzene <0.74 <0.74 <0.74 <0.74 1.2 0.49J 1.5 <0.74 <0.74 <0.74

1,3,5-Trimethylbenzene <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 0.59J <0.74 <0.74 <0.74

2,2,4-trimethylpentane <0.70 <0.70 <0.70 <0.70 <0.70 1.9 <0.70 <0.70 <0.70 <0.70

4-ethyltoluene <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 0.49J <0.74 <0.74 <0.74

Acetone 67.0 200.0 200.0 200.0 140.0 36000.0 430.0 140.0 30.0 13.0
Benzene 0.77 0.64 0.64 0.64 2.3 0.73 3.3 0.57 1.3 0.61
Carbon disulfide 0.37J 0.40J 0.34J 0.34J 5.9 0.44J 2.9 0.37J 0.53 0.34J
Carbon tetrachloride 0.38 0.38 0.38 0.38 <0.94 0.38 <0.94 0.44 <0.94 0.38
Chloroform <0.73 <0.73 <0.73 <0.73 2.8 1.4 0.78 <0.73 <0.73 <0.73

Chloromethane 1.6 1.6 1.4 1.4 0.62 <0.31 1.3 1.7 <0.31 1.9
Cyclohexane <0.52 <0.52 <0.52 <0.52 10.0 <0.52 6.5 <0.52 0.34J <0.52

Ethyl acetate 1.9 1.0 0.97 0.97 9.7 99.0 <0.54 0.58 <0.54 <0.54

Ethylbenzene <0.65 <0.65 <0.65 <0.65 3.5 <0.65 4.6 <0.65 0.52J <0.65

Freon 11 1.9 1.5 1.5 1.5 1.6 1.5 1.6 1.4 1.1 1.5
Freon 12 2.4 2.4 2.3 2.3 2.3 2.0 2.2 2.2 2.2 2.2
Heptane 0.57J 0.53J 0.41J 0.41J 18.0 <0.61 28.0 <0.61 0.61 <0.61

Hexane <0.53 0.63 <0.53 <0.53 6.7 <0.53 12.0 <0.53 1.4 0.49J
Isopropyl Alcohol 4.5 4.9 5.1 5.1 6.9 2900.0 19.0 2.70 83.0 0.86
m&p Xylene 0.69J 0.65J 0.61J 0.61J 12.0 0.91J 15.0 0.48J 1.7 0.52J
Methyl Butyl Ketone <1.2 <1.2 0.98J 0.98J 9.8J <1.2 <1.2 <1.2 <1.2 <1.2

Methyl Ethyl Ketone 1.5 1.8 1.2 1.2 270.0 64.0 340.0 1.0 1.4 0.62J
Methyl Isobutyl Ketone <1.2 <1.2 <1.2 <1.2 <1.2 2.2 <1.2 <1.2 0.49J <1.2

Methylene chloride 60 0.9 0.9 0.94 0.94 9.7 1.7 18.0 0.66 1.1 0.73
0-Xylene <0.65 <0.65 <0.65 <0.65 4.1 <0.65 5.3 <0.65 0.61J <0.65

Styrene <0.64 <0.64 <0.64 <0.64 1.4 <0.64 1.9 <0.64 <0.64 <0.64

Tetrachloroethylene 30 <1.0 <1.0 <1.0 <1.0 13.0 <1.0 4.4 <1.0 <1.0 <1.0

Tetrahyrdofuran <0.44 <0.44 <0.44 <0.44 5.5 <0.44 16.0 <0.44 0.74 <0.44

Toluene 1.2 1.1 1.1 1.1 46.0 2.1 70.0 1.0 4.7 0.87
Trichloroethene 2 <0.21 <0.21 <0.21 <0.21 1.1 <0.21 1.8 <0.21 <0.21 <0.81

J:      Analyte detected at or below quantitation limit
0.0      Bold is a detection of specified volatile organic compound

<      Not detected at or below specified quantitation limit
     NYSDOH (2006) Table 3.1 and 3.2 Guidance

TABLE 8: Volatile Organic Compound Detections in Air and Sub-slab Vapors
2017 Soil Vapor Intrusion Study at Highland Plaza



EGMS 7/21/2017'

Test Distance from Distance from Distance from Distance from Pressure
Point North Wall South Wall East Wall of Bldg West Wall of Bflo

Ergonomics

TP-1 ~3.0' ~22' (-) 0.005

TP-2 ~1.5' ~24' (-) 0.004

TP-3 ~1.5' ~61' (-) 0.007

TP-4 ~1.5' ~59' (-) 0.012

TP-5 ~1.5' ~18' (-) 0.007

TP-6 ~1.5' ~23' (-) 0.018

TABLE 9: IRM SUB-SLAB DEPRESSURIZATION SYSTEM PRESSURE TEST POINT SUMMARY 
HIGHLAND PLAZA IN TONAWANDA, NEW YORK

MARCH, 2017
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Potentially
Contaminants of Affected Potential Exposure Setting

Media Concern (COCs) Fate & Transport Populations Ingestion Absorption Inhalation & Mechanism

Ingestion: No current pathway.
Chlorinated solvents are Site groundwater is currently not
present in soils under the used, nor has expected future
paved parking lot and  Shop workers use.  If used in the future, an 
Building #1 concrete floor. exposure pathway could be
Therefore access to these  Incomplete Incomplete Incomplete complete.
soils is controlled by 
existing site infrastructure. Shop Patrons
This precludes direct  
exposure to impacted soil. Absorption: No current pathway 

Soil Chlorinated due to the presence of pavement
Solvents and buildings covering 97% of the 

Tetrachloroethene The Site 97% covered with Site.  COCs could become a 
Trichloroethene pavement and Site potential future pathway if 

buildings. Future Site onsite excavation occurs and 
Construction Potentially Potentially Potentially dermal contact with soil occurs.
Workers if Complete Complete Complete

Chlorinated solvents in soil the Site is
could become present in redeveloped, Inhalation: No current pathway 
air if the soil is disturbed of if excavation due to the presence of pavement
during a future excavation is to occur and buildings covering 97% of the 
scenario. Site.  Could become a 

potential future pathway if 
onsite excavation occurs and 
allowing dust and vapors to occur 
in air.

Table 10A:  Fate, Transport & Exposure Pathways for Site Contaminants of Concern in Soil
Highland Plaza

Tonawanda, New York

Exposure Pathways
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Potentially 
Contaminants of Affected Potential Exposure Setting

Media Concern (COCs) Fate & Transport Populations Ingestion Absorption Inhalation & Mechanism

Shop workers Ingestion: No current pathway.
Groundwater is currently  Site groundwater is not in use.
not in use, nor is it intended If used in the future, an exposure
to be used for drinking pathway could be complete.
water purposes, or for Shop Patrons
commercial use purposes Incomplete Incomplete Not

Applicable Absorption: No current pathway 
Could be a future potential 
exposure pathway under a  

Groundwater flow direction different non-potable usage
GROUNDWATER Chlorinated is to the northeast; there scenario if impacted groundwater

Solvent is potential for contaminated comes into contact with skin, and
groundwater to migrate off- COC absorbed (i.e. - inadvertent 

cis-1,2-Dichloroethene site without mitigation. Future Site contact during future excavation
Construction or groundwater sampling).

Workers if Incomplete Potentially Not Extracted groundwater would be 
the Site is Complete Applicable isolated and contained in tanks or

Volatilization of chlorinated' redeveloped, drums to minimize contact.
solvents from groundwater of if excavation
could be emitted into. is to occur
ambient air. Inhalation: Inhalation of  

groundwater is unlikely and not
a complete pathway, though
Inhalation of COCs via vapor/air 
originating from soil contamination
is possible.

Table 10B:  Fate, Transport & Exposure Pathways for Site Contaminants of Concern in  Groundwater
Highland Plaza

Tonawanda, New York

Exposure Pathways
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Potentially 
Contaminants of Affected Potential Exposure Setting

Media Concern (COCs) Fate & Transport Populations Ingestion Absorption Inhalation & Mechanism

Based on sub-slab and Shop workers
indoor testing completed Ingestion: Not an applicable.
during the Preliminary pathway.
Phase II and RI, COCs Shop Patrons Not Not Incomplete
impacted vapor and air have Applicable Applicable
been identified that will Future Site
require mitigation per Workers Absorption: Not an applicable.
NYSDOH guidance pathway.

Chlorinated Solvents
cis-1,2-Dichloroethene Future Site

Soil Vapor Tetrachloroethene Sub-slab depressurization Construction Not Not Incomplete Inhalation: Following installation  
& Air trans-1,2-Dichloroethene system (SSDS) was Workers Applicable Applicable of the SSDS, an exposure pathway 

Trichloroethene installed in Building #1 as if the Site is is no longer present.  The SSDS
Vinyl chloride an IRM, and a second redeveloped, will continue to operate under the

SSDS will be installed in of if excavation Site Management Plan.
Building #2 affected areas is to occur
in 2017.

Table 10C:  Fate, Transport & Exposure Pathways for Site Contaminants of Concern in Air
Highland Plaza

Tonawanda, New York

Exposure Pathways
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ENVIRONMENTAL EASEMENT 






























































