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1.0 INTRODUCTION 
This Remedial Investigation/Alternatives Analysis Report/Interim Remedial 

Measures (RI/AAR/IRM) Report has been prepared on behalf of GLR Holdings, LLC 
(GLR) for the 7503 Niagara Falls Boulevard Site in Niagara Falls, New York (Site; see Figure 
1). GLR has entered into a Brownfield Cleanup Agreement (BCA) with the NYSDEC to 
investigate and cleanup the Site under the Brownfield Cleanup Program (BCP). This 
RI/AAR/IRM was completed pursuant to 6NYCRR Part 375-3 (Brownfield Cleanup 
Program) and New York State Department of Environmental Conservation’s (NYSDEC’s) 
Draft DER-10 Technical Guidance for Site Investigation and Remediation.  

 Based on the findings of historic site investigations, a RI was necessary to confirm 
the nature and extent of contamination at the Site, to identify a source area and to produce 
sufficient data to evaluate remedial alternatives for the Site. Benchmark Environmental 
Engineering & Science, PLLC (Benchmark) implemented RI activities per the approved RI 
Work Plan in June 2006. Upon evaluation of the RI data and subsequent meetings with the 
New York State Department of Environmental Conservation (NYSDEC), it was determined 
that an IRM would be implemented to address groundwater impacted with volatile organic 
compounds (VOCs). An IRM Work Plan, which called for in-situ enhanced bioremediation 
of VOC-impacted groundwater, was submitted and approved by the NYSDEC in 
November 2006. As part of the IRM, the NYSDEC also required that soil gas samples be 
collected on-Site as part of the RI. The IRM field work was completed in November 2006 
and the soil gas sampling was completed in January 2007. Based on the findings of the 
January 2007 soil gas sampling, the NYSDEC and NYSDOH required off-Site soil gas 
sampling at residential properties south of the Site, which was completed in June and July 
2007. GLR initiated commercial redevelopment of the Site as a fast food restaurant in 
September 2007. 

1.1 Background 

GLR is redeveloping the 7503 Niagara Falls Boulevard Site and the east adjacent 
parcel addressed at 7543-7555 Niagara Falls Boulevard as a fast food restaurant. 7503 
Niagara Falls Boulevard is subject to the BCP, while 7543-7555 Niagara Falls Blvd is not. 
For purposes of this RI, reference to the Site from this point forward refers only to 7503 
Niagara Falls Boulevard parcel. 
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The Site encompasses approximately 0.89 acres of vacant land along Niagara Falls 
Boulevard in the City of Niagara Falls, New York. The property is generally bounded by 
Niagara Falls Boulevard to the north, a vacant lot and apartment buildings to the east (i.e., 
7543-7555 Niagara Falls Blvd owned by GLR), private residences to the south, and 
commercial (fast-food restaurant) property to the west (i.e., 7403 Niagara Falls Blvd.).  A 
concrete slab remnant from a former building foundation is present across the majority of 
the western portion of the property.  The remainder of the Site is generally covered by 
asphalt. 

Beginning in the late 1960s and continuing through the mid-1990s, the Site was 
occupied by several commercial establishments.  These included various restaurants, auto 
parts sales and auto repair facilities.  The property has been vacant since approximately 1998.  
The history of Site from an environmental perspective is summarized in Section 1.2.3. 

1.2 Previous Investigations 

The nature and distribution of chemical constituents in soil/fill and groundwater at 
the Site and adjacent site were described during five historic investigations (References 1-5).  
These included: 

 
 A July 2004 Phase I Environmental Site Assessment (ESA) by GZA 

GeoEnvironmental (GZA). 
 

 A September 2004 Subsurface Phase II Environmental Assessment conducted by 
Nature’s Way Environmental Consultants and Contractors (NWEC&C). 

 
 A May 2005 Focused Phase II Type Environmental Investigation conducted by 

NWEC&C. 
 

 An August 2005 Downgradient Groundwater Characterization study conducted by 
Benchmark. 

 
 An October 2005 Supplemental Site Characterization Adjacent to Site study 

conducted by Benchmark. 
 

Appendix A presents the previous investigation sample results; the sample locations 
are shown on Figure 2.  Table A-1 in Appendix A presents the maximum concentrations 
observed in Site soil/fill and groundwater.  Table A-2 in Appendix A presents a summary of 
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historic analytical soil data. The following sections describe the results of those sampling 
programs to provide a historic-based description of the nature and distribution of chemical 
constituents at the Site.   

1.2.1  July 2004 – Phase I Environmental Assessment 

In July 2004, GZA conducted a Phase I Environmental Site Assessment (ESA) of the 
Site and adjacent site encompassing 7503-7555 Niagara Falls Boulevard, Niagara Falls, New 
York (Ref. 1).  GZA reportedly identified historic auto repair and collision operations in 
association with the subject property. 

1.2.2 September 2004 – Subsurface Phase II Environmental Assessment 

NWEC&C performed a focused subsurface Phase II Environmental Assessment 
(EA) based on the historic use of the property (Ref. 2).  In August 2004, eight soil borings 
were advanced to between 12 and 16 feet below ground surface (fbgs) at the Site.  Two soil 
samples (EP2 and EP8) were analyzed for volatile and semi-volatile organic compounds 
(VOCs and SVOCs).  No NYSDEC STARS List SVOCs were identified above method 
detection limits in either soil sample.  Several chlorinated VOCs were reported as present in 
both samples, one of which exceeded its Technical and Administrative Guidance 
Memorandum #4046 (TAGM 4046) threshold.  Specifically, the sample from EP2 
reportedly contained cis-1,2-dichloroethene at a concentration of 257 parts per billion (ppb).  
The other chlorinated VOCs detected were trans-1,2-dichloroethene, trichloroethene (TCE), 
tetrachloroethene (PCE), and vinyl chloride (VC).  Two soil borings were completed with 
temporary well screens to allow for accumulation and sampling of shallow groundwater.  
There were no VOCs identified in the sample from EP/PZ3.  The sample from EP/PZ8 
was reported to contain the same five chlorinated VOCs as identified in the soil sample from 
that location, four of which at concentrations exceeding NYSDEC Groundwater Quality 
Standards (GWQS) published in NYSDEC Technical and Operational Guidance Series 
(TOGS) 1.1.1.  Specifically, cis-1,2-dichloroethene at 20.5 ppb, TCE at 31 ppb, PCE at 10.1 
ppb, and VC at 16.3 ppb exceeded NYSDEC GWQS. 
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1.2.3 May 2005 – Focused Phase II Type Environmental Investigation 

NWEC&C performed a focused Phase II Type Environmental Investigation on-Site 
(Ref. 3).  A total of 14 soil borings (EP9-EP22) were advanced to depths of 8 to 12 fbgs.  
Eleven soil samples were analyzed for chlorinated VOCs and compared to the NYSDEC 
TAGM 4046 guidance values.  With the exception of EP9, all borings in which contaminant 
concentrations were reported above TAGM 4046 were located in the southwest section of 
the Site (EP14, EP20, EP21, and EP22).  The highest individual contaminant concentrations 
were reported for the 4 to 6-foot sample at EP21.  Specifically, trans-1,2-dichloroethene 
(2,750 ppb), cis-1,2-dichloroethene (3,450 ppb), and vinyl chloride (4,170 ppb).  The 8 to 10-
foot sample collected from EP9, located in the eastern section of the Site, contained two 
contaminant concentrations above TAGM 4046 guidance values; specifically, PCE at 1,430 
ppb and TCE at 760 ppb.  NWEC&C concluded that distinct areas of impacted soils existed 
in the southwest and eastern section of the Site. 

Three, two-inch diameter permanent groundwater monitoring wells (MW14, MW17, 
and MW19) were constructed and screened from 2.5 to 12.5 fbgs.  Samples from each well 
were analyzed for chlorinated VOCs and results compared to the NYSDEC groundwater 
quality standards (GWQS).  The highest concentrations were reported for the sample from 
MW14 in which six compounds were identified at concentrations significantly in excess of 
the NYSDEC GWQS.  Specifically, cis-1,2-dichloroethene (316 ppb), 1,1-dichloroethene (32 
ppb), trans-1,2-dichloroethene (351 ppb), PCE (760 ppb), TCE (411 ppb), and VC (192 
ppb).  Concentrations of PCE in MW17 and cis-1,2,-dichloroethene and VC in MW19 
exceeded NYSDEC GWQS, but at relatively lower concentrations than those observed in 
MW14. 

1.2.4 August 2005 – Downgradient Groundwater Characterization 

In August 2005, Benchmark, on behalf of GLR Holdings, mobilized a drill rig to 
advance two borings to approximately 7.5 fbgs and subsequently constructed two-inch 
diameter flush-joint monitoring wells designated as MW-1 and MW-2.  Both wells were 
initially found to contain an inadequate volume of groundwater for development or sample 
collection (i.e., dryness), indicating the saturated formation observed during well installation 
did not yield sufficient groundwater for sample collection possibly due to the extended dry 
weather pattern at that time.  The wells were subsequently sampled for TCL VOC analysis 
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on August 23, 2005.  No VOCs were detected at either location, with the exception of trace 
concentrations (below laboratory reporting limits; J-qualified) of acetone and carbon 
disulfide.  The results were described in a letter report to GLR on August 11, 2005 (Ref. 4). 

1.2.5 October 2005 - Supplemental Site Characterization Adjacent to Site 

In October 2005, Benchmark completed limited subsurface soil boring activities for 
GLR at 7543-7555 Niagara Falls Blvd., Niagara Falls, New York.  The boring program 
consisted of advancing five direct-push boreholes (SB-1 through SB-5) to an approximate 
depth of 4 fbgs.  A composite sample was prepared from grab samples collected from 
approximately 2 fbgs and analyzed for Target Compound List (TCL) SVOCs, 
polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) metals. Two grab samples 
were also collected from the boring locations SB-1 and SB-4, which exhibited the highest 
headspace PID readings, and analyzed for TCL VOCs.  No VOCs were detected in soil with 
the exception of methylene chloride, which is a common laboratory contaminant.  Various 
SVOCs were detected in the composite soil sample. In particular, several polynuclear 
aromatic hydrocarbons (PAHs) were detected above the NYSDEC Recommended Soil 
Cleanup Objectives (RSCOs).  A trace level of PCB Aroclor 1254 was detected in the soil 
composite sample; however, it was present at a concentration well below NYSDEC RSCOs.  
Metals concentrations were below the upper range of eastern U.S. background 
concentrations published in TAGM 4046, with the exception of calcium and magnesium. 
However, these metals are generally not considered toxic and NYSDEC does not typically 
require corrective measures to address these substances.  The results were described in a 
letter report to GLR on November 15, 2005 (Ref. 5). 

1.3 Constituents of Primary Concern (COPCs) 

Based on findings the RI and previous investigations, primary Constituents of 
Potential Concern (COPCs) are comprised of certain chlorinated VOCs.  Specifically, the 
site-specific COPCs are identified as: tetrachloroethene (PCE); trichloroethene (TCE); 1,1-
dichoroethene (1,1-DCE), cis-1,2-dichloroethene (cis-1,2-DCE); trans-1,2-dichloroethene 
(trans-1,2-DCE); vinyl chloride (VC); and 1,1,2-trichloroethane (1,1,2-TCA).   
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1.4 Report Organization 

This report contains the following eight sections: 
• Section 1.0 is the introduction and provides Site background information. 
 
• Section 2.0 presents the investigation approach. 
 
• Section 3.0 describes the Site physical characteristics as they pertain to the 

investigation findings. 
 

• Section 4.0 presents the investigation results by media. 
 

• Section 5.0 describes the fate and transport of the COPCs. 
 

• Section 6.0 presents the qualitative risk assessment. 
 

• Section 7.0 presents the project summary and conclusions. 
 

• Section 8.0 describes the IRM activities  
 

• Section 9.0 presents the alternative analysis 
 

• Section 10.0 provides a list of references for this report. 
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2.0 INVESTIGATION APPROACH 

2.1 Sewer and Drain Investigation 

The 2005 Supplemental Site Investigation performed by others involved inspection 
of manholes to check the orientation of sewer penetrations, and to evaluate sediment for 
visual or olfactory evidence of impacts by chlorinated organics. As part of this RI,  
Benchmark performed a physical inspection of the manholes and a dye test to investigate 
sewer flow patterns. Benchmark also interviewed City of Niagara Falls Wastewater 
Treatment Department personnel to obtain pertinent data.  This information was collected 
and evaluated in the context of assessing potential localized hydrogeological effects and 
factors potentially impacting contaminant fate and transport. 

2.2 Supplemental Soil Investigation 

A substantial amount of soil data was collected during previous investigations of 7503 
Niagara Falls Boulevard and the adjacent GLR property at 7543-7555 Niagara Falls 
Boulevard. Therefore, the RI soil sampling program was designed to supplement previous 
findings and to further evaluate subsurface conditions.  As such, two soil samples were 
collected from MW-3 and MW-5 to assess on-site subsurface soil, and one soil sample was 
collected from MW-4 to determine whether off-site subsurface soil impacts exist.  Figure 3 
presents soil sample locations. 

2.2.1 Subsurface Soil Investigation 

Borings MW-3, MW-4, and MW-5 were advanced through unconsolidated 
overburden soil/fill material using 4¼-inch hollow stem augers to a depth of 8 to 10 fbgs 
(i.e., target depth).  Continuous 2-inch diameter split-spoon samples were collected at 2-foot 
intervals and described on stratigraphic field borehole logs from ground surface to the target 
depth.  Each 2-foot split-spoon soil sample was scanned for total volatile organic vapors 
with a Photovac 2020 photoionization detector (PID) equipped with a 10.2 eV lamp, and 
any visual and/or olfactory observations were noted.  Soil descriptions, PID scan results, 
and visual/olfactory observations recorded during boring advancement are presented on the 
Field Borehole Logs in Appendix B. 
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2.2.2 Soil Samples 

Soil samples were collected from MW-3, MW-4, and MW-5 in accordance with the 
requirements of the RI Work Plan (Ref. 6).  As PID screening results did not indicate 
significant VOC impact, samples were collected from native soil directly above the apparent 
groundwater table, if encountered, or as selected based on field observations.  Upon 
collection, soil samples MW-3 (2-4 fbgs), MW-4 (2-4 fbgs) and MW-5 (4-6 fbgs) were 
transferred to laboratory supplied, pre-cleaned sample containers for analysis of TCL VOCs, 
TCL SVOCs, TCL PCBs, and TAL metals using NYSDEC ASP CLP methodology. 

2.3 Groundwater Investigation 

In accordance with the Work Plan, three new groundwater monitoring wells (MW-3, 
MW-4, and MW-5) were installed at the Site to depths of 8 fbgs, 8 fbgs, and 10 fbgs, 
respectively on June 12 and 13, 2006.  The new monitoring wells were installed to assist in 
determining the extent of impacted groundwater and whether these impacts extend off-site.  
Groundwater samples were also collected from existing monitoring wells MW-1, MW-2, 
MW-14, MW-17 and MW-19 for analysis to confirm the impact observed during previous 
investigations.  Figure 3 presents new and existing monitoring well locations. 

2.3.1 Well Installation 

The borings for MW-3, MW-4, and MW-5 were advanced through unconsolidated 
overburden soil/fill material as described in Section 2.2.1 to facilitate monitoring well 
installation.  Monitoring well construction details are presented on the Field Borehole Logs 
in Appendix B. 

2.3.2 Groundwater Samples 

The new and existing monitoring wells were developed following installation.  Field 
parameters were measured periodically during well development, and the results are 
presented in Appendix B on field development logs.  Prior to sample collection, static water 
levels were measured and recorded for all on-site monitoring wells.   Appendix B contains 
purge and sample collection logs.  The groundwater samples were analyzed for USEPA TCL 
VOCS.  In addition, samples from existing monitoring wells MW-14, MW-17, and MW-19 
were analyzed for Chemical Oxygen Demand (COD); nitrate and sulfate; as well as total and 
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soluble iron and manganese to evaluate enhanced in-situ bioremediation as a potential future 
remedial approach.  Field parameters including pH, temperature, specific conductance, 
turbidity and ORP were measured during sampling and are summarized on Table 3.  

2.3.3 Groundwater Flow Data 

Following monitoring well installation, Benchmark personnel surveyed the top of 
each riser pipe from new and existing monitoring wells using an arbitrary reference elevation 
of 500.00 feet above mean sea level (fmsl).  In addition, water levels were measured in new 
and existing monitoring wells on June 23, 2006. Survey and groundwater level data is 
summarized in Table 1. 

2.4 Soil Gas Investigation 

As required by the NYSDEC in a letter dated November 1, 2006 (see Appendix D), 
soil gas sampling was completed on-Site to evaluate whether a potential off-Site soil gas 
exposure pathway exists. Soil gas samples SG-MW-14(1), SG-MW-14(2), SG-MW-19(1) and 
SG-MW-19(2) were collected at the locations as shown on Figure 2. The soil gas samples 
were analyzed for VOCs via USEPA method TO-15. Soil gas sample results are shown on 
Table 4 and discussed in Section 4.4. 

2.5 Off-Site Soil Gas Investigation 

As required by the NYSDEC and the New York State Department of Health 
(NYSDOH) in letter dated April 11, 2007 (see Appendix D), off-Site soil gas sampling was 
completed at residential properties south of the Site to further evaluate whether a potential 
off-Site soil gas exposure pathway exists. Off-Site soil gas samples were collected at a total of 
four sampling locations at 658 75th Street and 668 75th Street in accordance with the Off-Site 
Soil Gas Sampling Plan (Ref. 7) dated June 15, 2007, which was approved by the NYSDEC 
and NYSDOH.  The soil gas samples were analyzed for VOCs via USEPA method TO-15. 
Soil gas sample results are shown on Table 5 and discussed in Section 4.5 
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3.0 SITE PHYSICAL CHARACTERISTICS 
The physical characteristics of the Site observed during the RI are described below. 

3.1 Surface Features 

The Site is currently vacant, with remnants of a concrete slab associated with a 
former building, on the northwestern portion of the site, with the remainder of the Site 
covered with asphalt.  Additional surface features include drainage structures (storm water 
collection basins, sanitary sewer collection basins and one trench-style floor drain within the 
concrete foundation area). 

3.2 Geology 

The Site is located in the Erie-Ontario Lake Plain Physiographic Province of Western 
New York.  The geology of the Erie-Niagara Basin is described as consisting of 
unconsolidated deposits (predominantly of glacial origin) overlying Silurian- and Devonian-
age sedimentary bedded or layered bedrock.  The naturally occurring unconsolidated 
deposits in the area consist of the following three types: alluvial silt, sand, and gravel 
deposited during comparatively recent geologic time; lacustrine sediments composed 
primarily of silt, sand, and clay deposited during the late Pleistocene Epoch; and glacial till, a 
heterogeneous mixture of particles (i.e., clay, silt, sand, gravel, and cobbles) deposited 
directly from glacial ice during the Pleistocene Epoch.  Relief in the area is generally flat and 
the result of pre-glacial erosion of bedrock and subsequent topographic modification by 
glaciation. 

The bedrock formations in the region dip to the south at approximately 30 to 40 feet 
per mile and exhibit only very gentle folding.  In the Erie-Niagara Basin, the major areas of 
groundwater are within glacial sand and gravel deposits and limestone and shale bedrock.  
The main sources of groundwater within the bedrock are fractures and solution cavities. 

As discussed in the Subsurface Phase II Environmental Assessment (Ref. 2) and the 
Focused Phase II Type Environmental Investigation (Ref. 3), the subsurface soil at the Site 
consists of three distinct horizons: (1) asphalt or concrete at grade to approximately 0.3 fbgs; 
(2) a soil/fill layer consisting of varying textured soils, from sand to silty clay, mixed with 
concrete, gravel, and brick with occasional slag and cinders ranging in thickness from 1.5 feet 



RI/AAR/IRM REPORT 
7503 NIAGARA FALLS BOULEVARD SITE 

 

 
0101-002-400 11 B

n v i ronme tal
ng i neeri n g
c ence,i

n

along the perimeter of the Site becoming thicker within the central portion of the Site up to 
6.0 feet; and (3) a native lacustrine clayey silt to silty clay. 

Native soils at the Site were classified as silty clay (CL), firm to hard, with silt and fine 
sand filled desiccations (i.e., healed) with sand and silt lenses present.  The U.S. Department 
of Agriculture Soil Conservation Service soil survey map of Niagara County (Ref. 7) 
describes the general soil type at the Site as an association of Canandaigua, Raynham, and 
Rhinebeck types.  Based on field characterization, the soil type at the Site more closely 
resembles the Rhinebeck type due in part to excessive mottling and a perched water table 
above the slowly permeable subsoil and substratum. 

Depth to and type of bedrock below the Site has not been determined. 

3.3 Hydrogeology 

Unconfined groundwater was encountered at the Site within the soil/fill and native 
soil interface at a depth of 2.5 to 7.5 fbgs (see Table 1).  Figure 5 shows that mounding 
occurs within the western portion of the Site creating radial flow outward.  The shallow 
groundwater appears to be a perched condition present within the firm silty clay native soils.  
Regional groundwater, however, appears to flow south toward the Niagara River (see Figure 
5) based on groundwater elevations outside of the former building foundation.   

The entire area within 3 miles of the Site is served by two municipal water companies 
that acquire their drinking water from Lake Erie or the west branch of the Niagara River. 
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4.0 INVESTIGATION RESULTS 
The following sections discuss the results of the Remedial Investigation.  Tables 2 

and 3 summarize the soil and groundwater analytical data, respectively.  Analytical data is 
included in Appendix C. Figure 2 presents the locations of the soil samples and groundwater 
monitoring wells. 

4.1 Sewers and Drains 

In May 2005, Nature’s Way collected a sample of soil/sediment from the grated floor 
drain (identified as historic floor drain of Figure 3).  According to the Phase II report, an 
earthprobe was used to advance a sampling spoon into the sediment of the floor drain to a 
depth of 0.9 feet, at which time hard bottom was encountered.  No unnatural odors were 
noted during sample handling, and no visible staining or discoloration was observed.  The 
sample, designated EP-13, was screened with a PID and analyzed for TCL VOCs (Method 
8260B).  The PID reading was 0.3 ppm and no VOCs were detected in the sample submitted 
for analysis.   

In July 2006, Benchmark completed an assessment of the floor drains, sewer 
manholes and catch basins on-Site and adjacent to the Site, with particular attention to sewer 
manholes and sewer lines proximate the areas of impact. Mr. James Hook of the Niagara 
Falls Wastewater Treatment Department accompanied Benchmark personnel to identify 
existing manholes and/or catch basins by sewer type (i.e. storm sewer or sanitary sewer) and 
to provide likely flow direction. The information provided by the Niagara Falls Wastewater 
Treatment Department was supplemented with a dye test. Figure 3 presents the approximate 
layout and flow direction of the sanitary and storm sewer lines, including the location of 
manholes, catch basins, and sewer cleanouts. 

Based on the results of the dye test and information provided by the Niagara Falls 
Wastewater Treatment Department, there is a storm-water collection system and a sanitary 
sewer system on-Site.  In general, the drains flow from their collection points, through their 
respective network and exit the eastern boundary of the Site, where they discharge to sewer 
mains along 76th Street.  

There are stormwater sewer lines that are located in the approximate areas of the 
groundwater impact in the southwestern portion of the Site and the eastern boundary of the 
Site. Based on the depths of the manholes in those areas, the sewer lines are not located 



RI/AAR/IRM REPORT 
7503 NIAGARA FALLS BOULEVARD SITE 

 

 
0101-002-400 13 B

n v i ronme tal
ng i neeri n g
c ence,i

n

within the groundwater table. Specifically, the depths of MH-2, MH-5 and MH-10 are four 
fbgs and depth to groundwater in those areas ranges from approximately five fbgs (MW-19 
to approximately seven fbgs (MW-2). Furthermore, there was no water flow noted within 
the manholes at the time of the inspection, until water was introduced into the manholes or 
catch basins during the dye test. Based on the results of this investigation, it does not appear 
that the sewer system would facilitate migration of contaminated groundwater on-site. 

4.2 Soil/Fill 

As was discussed in Section 2.2, a soil sample was collected from MW-3 and MW-5 
to assess on-site subsurface soil, and MW-4 to determine whether off-site subsurface soil 
impacts exist.  Impacted soil/fill was not observed during sampling in any of the three soil 
borings.  As indicated on the Field Borehole Logs in Appendix B, PID headspace readings 
from the soil samples collected within the borings were 0.0 ppm, further supporting field 
observations.   

Table 2 presents a comparison of the detected soil/fill parameters to NYSDEC Soil 
Cleanup Objectives (SCOs) 6NYCRR Part 375-6 (June 2006). Analytical data show that all 
sampled constituents meet restricted-commercial SCOs for soils.  Therefore, on-Site 
subsurface soil impacts were not identified at sample locations MW-3 and MW-5. Similarly, 
off-site subsurface soil impacts were not identified at MW-4. Table A-2 in Appendix A 
presents the historic soil analytical data. 

4.3 Groundwater 

Groundwater samples were collected from two of the three new monitoring wells 
(i.e., MW-4 and MW-5) and five existing monitoring wells (MW-1, MW-2, MW-14, MW-17 
and MW-19) on June 23, 2006.  MW-3 was dry at the time of sampling and, therefore, no 
sample was collected.  Results for detected constituents are summarized on Table 3.  
NYSDEC Class GA Groundwater Quality Standards/Guidance Values (GWQS/GV) are 
presented for comparison.  A discussion of the results is presented below. 

4.3.1 Volatile Organic Compounds 

As indicated in Table 3, VOCs detected in the newly installed wells (MW-4 and MW-
5) were limited to one parameter (i.e., methylene chloride) reported at trace (estimated) 
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concentrations below the sample quantitation limit.  Methylene chloride is a common 
laboratory contaminant. 

The COPCs listed in Section 1.3 were detected in existing monitoring well MW-14 at 
concentrations above the Class GA GWQS.  The concentration of benzene in MW-14 was 
estimated at 1 ppb, which is equal to the GWQS.  Vinyl chloride and cis-1,2-dichloroethene 
were detected in existing monitoring well MW19 at concentrations above their respective 
GWQS. 

4.3.2 Wet Chemistry 

Total and soluble iron and total manganese concentrations in existing wells MW-14 
and MW-19 exceeded their respective Class GA GWQS.  These data were collected in the 
context of evaluating enhanced in-situ bioremediation as a potential remedial alternative to 
address impacted groundwater on-site. 

4.3.3 Summary 

VOC impacts do not extend to down-gradient wells MW-1 and MW-2, newly 
installed on-site monitoring well MW-5 or off-site monitoring well MW-4.  MW-3 was dry at 
the time of groundwater sampling and, therefore, no sample was collected. 

The groundwater results presented above indicate VOC-impacted groundwater at the 
location of MW-14 and, to a lesser extent, at MW-19. It appears that natural degradation of 
PCE may be occurring as PCE concentrations have decreased since May 2005 and PCE 
breakdown products concentrations have increased.  Table A-1 in Appendix A presents the 
maximum concentrations historically observed in Site groundwater.  Figure 5 presents the 
approximate boundaries of two chlorinated VOC groundwater plumes, based on the June 
2006 RI and historic groundwater data. 

4.3.4 Groundwater Flow Direction 

Figure 4 is an isopotential map for the June 2006 RI water level measurements 
obtained from the new and existing groundwater monitoring wells.  Survey and groundwater 
level data is summarized in Table 1.  As discussed in Section 3.3, unconfined groundwater 
was encountered at the Site within the soil/fill and native soil interface at a depth of 2.5 to 
7.5 fbgs.  Mounding occurs within the western portion of the Site creating radial flow 
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outward.  The shallow groundwater appears to be a perched condition present within the 
firm silty clay native soils.   Shallow groundwater flow in the central area of the Site appears 
to flow in a south to southeast direction. 

4.4 Soil Gas Investigation 

As summarized on Table 4, soil gas samples SG-MW-14(1), SG-MW-14(2), SG-MW-
19(1) and SG-MW-19(2) were collected at the sampling locations shown on Figure 2. 
COPCs detected in the soil gas samples included PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, 
1,1-DCE and VC.  

NYSDEC and NYSDOH does not currently have standards, criteria or guidance 
values for concentrations of compounds in soil gas, thus no comparative regulatory guidance 
values or cleanup concentrations are included in Table 4. However, in the absence of such 
information, NYSDOH indicates that guidelines for VOCs in indoor air (i.e., Table 3.1 of 
NYSDOH October 2006 Soil Vapor Intrusion guidance document) may be used to evaluate 
potential indoor air concerns related to soil gas concentrations. PCE was detected in SG-
MW-19(1) at a concentration of 240 ug/m3, above the NYSDOH indoor air guideline of 
100ug/m3. TCE was detected in SG-MW-14(1), SG-MW-19(1) and SG-MW-19(2) at 
concentrations of 8.1 ug/m3, 520 ug/m3 and 170 ug/m3, respectively, above the NYSDOH 
indoor air guideline of 5 ug/m3. No other COPCs are included on Table 3.1 of the 
NYSDOH guidance document. 

4.5 Off-Site Soil Gas Investigation 

As summarized in Table 5, off-Site soil gas samples GLR-SV-658A, GLR-SV-658B, 
GLR-SV-668A and GLR-SV-668B were collected at the sampling locations shown on Figure 
2 in accordance with the Off-Site Soil Gas Sampling Plan (Ref. 9). The only COPC identified 
in those samples was PCE in samples GLR-SV-658A and GLR-SV-658B at a concentration 
of 22 ug/m3 and 14 ug/m3, respectively.  PCE was not detected in off-site soil gas samples 
GLR-SV-668A and GLR-SV-668B that are located downgradient of the highest detection of 
PCE in on-site soil gas [SG-MW-19 (1)]. 

As indicated in Section 4.4, NYSDEC and NYSDOH does not currently have 
standards, criteria or guidance values for concentrations of compounds in soil gas, thus no 
comparative regulatory guidance values or cleanup concentrations are included in Table 5. 
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However, in the absence of such information, NYSDOH indicates that guidelines for VOCs 
in indoor air (i.e., Table 3.1 of NYSDOH October 2006 Soil Vapor Intrusion guidance 
document; Ref. 11) may be used to put some perspective on the soil vapor data.  As such, it 
should be noted that PCE was detected in off-Site soil gas samples below the NYSDOH 
indoor air guideline of 100 ug/m3 and is not present at concentrations of concern. 

4.6 Data Usability Summary  

In accordance with the Quality Assurance Project Plan (QAPP) for the RI Work Plan 
(Ref. 8), the laboratory analytical data from this investigation was independently assessed 
and, as required, submitted for independent review.  Ms. Judy Harry of Data Validation 
Services located in North Creek, New York performed the data usability summary 
assessment, which involved a review of the summary form information and sample raw data, 
and a limited review of associated QC raw data.  Specifically, the following items were 
reviewed: 

• Laboratory Narrative Discussion 
• Custody Documentation 
• Holding Times 
• Surrogate and Internal Standard Recoveries 
• Matrix Spike Recoveries/Duplicate Recoveries 
• Field Duplicate Correlation 
• Preparation/Calibration Blanks 
• Control Spike/Laboratory Control Samples 
• Instrumental IDLs 
• Calibration/CRI/CRA Standards 
• ICP Interference Check Standards 
• ICP Serial Dilution Correlations 
• Sample Results Verification 

 
The Data Usability Summary Reports (DUSR) was conducted using guidance from 

the USEPA Region 2 validation Standard Operating Procedures, the USEPA National 
Functional Guidelines for Data Review, as well as professional judgment.  Appendix C 
includes the DUSR, which was prepared in accordance with Appendix 2B of NYSDEC’s 
draft DER-10 guidance.  Those items listed above that demonstrated deficiencies are 
discussed below; all other items were determined to be acceptable for this level of review. 
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In general, sample processing was conducted in compliance with protocol 
requirements.  Sample results are usable as reported; usable with minor edit or qualification; 
or reported as estimated values.  Internal laboratory quality control (QC) samples and site-
specific QC samples indicate satisfactory analytical accuracy, precision, and completeness.  
Sample shipping coolers were received in good condition and at an appropriate temperature.  
A blind duplicate evaluation performed on soil sample MW-4, 4-6’ showed an acceptable 
correlation for all analytes.  No indications of significant matrix interference or other 
indications of potential negative sample bias were recorded; however, minor data 
qualification as “estimated” (“J” qualifier) or edit to non-detection was required due to 
typical processing or matrix effects.  The following text summarizes quality issues of concern 
as presented in the DUSR(s). 

 
o Due to the presence in associated method, trip, and/or holding blanks, results 

for methylene chloride, acetone, dichlorodifluoromethane, and 
trichlorofluoromethane in the soils, and for acetone in the aqueous samples 
were considered external contamination.   

o Calibration standards showed an unacceptable response with laboratory 
requirements and validation guidelines for caprolactum, 2,4-dinitrophenol, and 
4,6-dinitro-2-methylphenol.  Results for these 3 compounds were qualified as 
estimated, and may have a low bias. 

o Due to the presence in the associated method blank, results for bis(2-
ethylhexyl)phthalate in the soil samples are considered external contamination. 

o Matrix spikes were performed for TAL Metals on soil sample MW-4 (2-4’) and 
showed outlying recoveries for antimony, arsenic, lead, manganese, and zinc, 
and an elevated duplicate correlation for arsenic.  Results for these 5 elements 
in the soil samples are therefore qualified as estimated. 

o The ICP Serial dilution evaluation of MW-4 (2-4’) showed outlying 
correlations for calcium, copper, lead, iron, magnesium, nickel, vanadium, and 
zinc.  Detected results for these analytes in the soil samples are therefore 
qualified as estimated. 

o Results for analytes flagged as “E” by the Laboratory are derived from the 
dilution analysis of the samples. 

o Due to its presence in associated holding blank, the detected result for TCE in 
MW-19 (12/06) is considered external contamination, and is edited to reflect 
non-detection.
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5.0 FATE AND TRANSPORT OF COPCS 
The analytical results presented above in Section 4.0 as well as the results of the IRM 

(discussed in Section 8) were incorporated with the physical characterization of the Site to 
evaluate the fate and transport of COPCs in Site media. The mechanisms by which the 
COPCs can migrate to other areas or media are briefly outlined below. 

5.1 Airborne Pathways  

Potential migration pathways involving airborne transport of non-volatile COPCs 
include erosion and transport of surficial soil particles and sorbed chemical constituents in 
fugitive dust emissions. Volatilization of chemicals present in groundwater and/or soil gas is 
another potential migration pathway for airborne transport of COPCs. These potential 
migration pathways are discussed in greater detail below. 

5.1.1 Fugitive Dust 

The chemicals in soil/fill are present at concentrations below restricted commercial 
SCOs. This potential migration pathway is not considered relevant. 

5.1.2 Volatilization 

Volatile chemicals are present in on-Site groundwater and soil gas and may be 
released to ambient air or indoor air through volatilization through the soil/fill into overlying 
building structures. Reduction of VOCs in groundwater has occurred since the IRM (i.e., in-
situ enhanced bioremediation of groundwater); VOCs will continue to degrade over time as 
a result of the enhanced bioremediation, as well through natural biodegradation. 

Volatile chemicals typically have a low organic-carbon partition coefficient (Koc), low 
molecular weight, and a high Henry’s Law constant.  Since residual VOCs are present in 
groundwater in two discrete areas of the Site and in on-Site soil gas, this pathway is 
potentially relevant.  

5.2 Waterborne Pathways 

Chemicals in surface soils could be potentially transported via storm water runoff or 
via leaching to groundwater. The chemicals in soil/fill are present at concentrations below 
restricted commercial SCOs. This potential migration pathway is not considered relevant. 
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5.2.1 Surface Water Runoff  

Erosion and transport of surface soils and associated sorbed chemicals in surface 
water runoff is not considered a potential migration pathway.  The potential for soil particle 
transport with surface water runoff is low, as the Site is mostly flat lying and covered by 
asphalt.  Uncontrolled off-site transport is further limited because the Site is outside the 500-
year floodplain.  The Site is surrounded by a storm water sewer collection system that 
provides a mechanism for controlled surface water transport.   

5.2.2 Leaching 

Chemicals present in soil may migrate downward to groundwater as a result of 
infiltration of precipitation.  The chemicals in soil/fill are present at concentrations below 
restricted commercial SCOs and this potential migration pathway is not considered relevant. 
The proposed future land use of the Site (predominately covered by building and asphalt) 
also reduces leaching provided the integrity of the surface cover is maintained. 

5.3 Exposure Pathways 

Based on the analysis of chemical fate and transport provided above, the pathways 
through which Site COPCs could reach on-Site receptors at significant exposure point 
concentrations are limited to volatilization of contaminants in groundwater and soil gas 
through the soil/fill to the overlying planned building structure.  These exposure pathways 
may be reduced, but would not necessarily be fully addressed, under the future unremediated 
commercial land use scenario discussed in Section 6.0.  Based on future land use, which 
includes the Site predominately covered by the planned building and asphalt parking, there 
were no migration pathways identified that would affect off-site receptors.  The potential for 
off-site groundwater contaminant migration is sufficiently mitigated/reduced by the 
following: Site groundwater is present in discontinuous layers (perched) in the overburden; 
overburden soil types have low hydraulic conductivity; and groundwater contaminant 
concentrations are low and are expected to attenuate in a reasonable time frame. To further 
substantiate this conclusion, VOCs have not historically been detected in downgradient 
groundwater monitoring wells MW-1 and MW-2.   
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6.0 QUALITATIVE RISK ASSESSMENT 

6.1 Potential Human Health Risks 

The identification of potential human receptors is based on the characteristics of the 
Site, the surrounding land uses, and the probable future land uses.  In terms of future use, 
the current Site owner (GLR Holdings, LLC) intends to redevelop the Site as a restaurant 
with asphalt parking areas.  Small areas of the Site would be covered with grass and 
ornamental landscaping.  This future use is consistent with surrounding property use and site 
zoning.  Accordingly, the reasonably anticipated future use of the Site is for commercial 
purposes, with potential exposed receptors comprised of the commercial worker potentially 
exposed to VOC-impacted indoor air and the construction worker during site 
redevelopment. 

Historic soil/fill data was reviewed to determine the highest exposure point 
concentration for chlorinated VOCs within the “source areas” identified on Figure 5.  Table 
6 presents the highest concentrations observed during the May 2005 Phase II Environmental 
Investigation completed by others (Ref. 3).  These results are compared to the health-based 
cleanup objectives on Table 6.  In addition to the commercial health-based SCOs, Table 6 
also includes USEPA health-based recommended soil cleanup objectives as published in 
NYSDEC TAGM HWR-94-4046.  These values are considered protective of human health 
under a residential use scenario, and are thus conservative comparative criteria for the 
reasonably anticipated commercial future use scenario.  As shown on Table 6, no 
compounds were detected in the soil/fill above any of the comparative criteria.  Accordingly, 
no unacceptable health risks are indicated under the current and future use scenario.  The 
health-based criteria described above are for individual constituents; cumulative or 
synergistic effects among chemicals may yield greater risks. 

As discussed in Section 4.3.1, and upon evaluation of IRM groundwater monitoring 
data, residual VOCs are present in MW-14 and to a lesser extent, in MW-19 above the 
NYSDEC Class GA GWQS, indicating a potential unacceptable human health risk if 
ingested. Potable water for the Site and surrounding area is provided by municipal water 
supply. The Class GA GWQS for these constituents are health (water source) based 
standards.  
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The IRM was completed to reduce/eliminate VOCs; however, residual VOCs remain 
in Site groundwater and soil gas. Under the future (commercial) use conditions, potential 
exposure routes are incidental ingestion, dermal contact and inhalation of re-suspended 
particulates in air; inhalation of volatile compounds in ambient or indoor air; and dermal 
contact with compounds in groundwater. As discussed with the NYSDEC and the 
NYSDOH, there will be institutional and engineering controls utilized at the Site as part of 
the final remedy. Specifically, one of the engineering controls will be an active sub-slab 
depressurization (ASD) system in the planned building to address potential indoor air quality 
concerns. The preliminary ASD system design was provided to the NYSDEC and 
NYSDOH with no significant concerns identified. The details of the installation and testing 
of the ASD system will be included in the Final Engineering Report. The AAR (Section 8) 
includes a discussion of the institutional and engineering controls that may be used at the 
Site. The institutional and engineering controls will serve to eliminate potential human health 
risks at the Site. 

For the trespasser and construction worker scenarios, health-risk based lookup values 
specifically addressing these types of receptors are not widely published, as estimates of 
exposure frequency and duration tend to be site-specific in nature.  However, the NYSDEC 
has published health risk-based lookup values for several chemicals under various exposure 
scenarios in the June 2006 document entitled “New York State Brownfield Cleanup Program 
Development of Soil Cleanup Objectives Technical Support Document” (a.k.a., “Technical 
Support Document”).  The Technical Support Document forms the basis for the health-
based SCOs presented in 6NYCRR Part 375-6.  Based on incorporation of these types of 
receptors and exposures, the commercial health-based SCOs presented in the Technical 
Support Document are considered protective of human health under both the current and 
future site use condition.  

6.2 Potential Ecological Risks 

The 7503 Niagara Falls Boulevard Site is the site of various former commercial 
establishments located within a developed, urban area of Niagara Falls.  A concrete slab 
remnant from a former building foundation is present across the majority of the western 
portion of the Site with the remainder generally covered by asphalt, providing little or no 
wildlife habitat or food value.  No natural waterways are present on or adjacent to the Site.  



RI/AAR/IRM REPORT 
7503 NIAGARA FALLS BOULEVARD SITE 

 

 
0101-002-400 22 B

n v i ronme tal
ng i neeri n g
c ence,i

n

The reasonably anticipated future use is commercial with the majority of the Site covered by 
structures and asphalt.  As such, no unacceptable ecological risks are anticipated under the 
current or reasonably anticipated future use scenario. 
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7.0 RI SUMMARY AND CONCLUSIONS 
Based on the RI findings and historical data, there were no exceedances of COPCs or 

other analytes in soil above NYSDEC Part 375 restricted-commercial SCOs on-Site.  
Groundwater data indicated that COPCs were detected in groundwater above Class 

GA GWQS in MW-14 and MW-19 on-Site. Upon evaluation of the RI data and subsequent 
meetings with the NYSDEC, it was determined that an IRM would be implemented to 
address chlorinated VOCs present in groundwater in two discrete locations on-Site. An IRM 
Work Plan, which called for in-situ enhanced bioremediation of VOC-impacted 
groundwater, was submitted and approved by the NYSDEC in November 2006. A 
discussion of the IRM activities is presented in Section 8.0. An evaluation of remedial 
alternatives (i.e., AAR) is included in Section 9.0. 

On-site soil gas samples indicated that elevated concentrations of VOCs are present 
in soil gas. Although the NYSDEC and NYSDOH do not currently have standards, criteria 
or guidance values for concentrations of compounds in soil gas, NYSDOH suggests that soil 
vapor sampling results be reviewed “as a whole,” in conjunction with the results of other 
environmental sampling.  To put some perspective on the data, NYSDOH indicates that soil 
vapor results might be compared to the NYSDOH’s guidelines for volatile chemicals in air.   
PCE and TCE were detected in on-site soil gas samples above the NYSDOH indoor air 
guidelines. PCE was detected in 2 of the 4 off-site soil gas samples but at concentrations 
below NYSDOH’s air guideline value; TCE was not detected in any off-site soil gas sample. 
PCE concentrations in soil gas decrease with distance from the Site.   

Therefore, an ASD system will be installed within the planned building to mitigate 
potential vapor intrusion and indoor air quality concerns related to residual VOCs in 
groundwater.  As PCE and its daughter products continue to degrade following injection of 
the hydrogen releasing compound (described in Section 8.0), so will the VOC concentrations 
in the soil gas both on-site and off-site.   
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8.0 INTERIM REMEDIAL MEASURES (IRM) 
 
An IRM was implemented at the Site in accordance with the IRM Work Plan (Ref. 

10), as approved by the NYSDEC on November 1, 2006. 
  Based on the nature and extent of impacted media, which included VOC-impacted 

groundwater, the selected remedial measure was in-situ enhanced bioremediation of 
impacted groundwater and saturated soils via direct injection of hydrogen releasing 
compounds (HRC®) into the impacted zones. HRC® is a specially formulated lactic acid-
based compound developed by Regenesis Corporation for in-situ treatment of chlorinated 
VOC contamination in groundwater.  HRC® is a viscous liquid that is pressure injected into 
the subsurface using small diameter probe rods and a high-pressure injection pump to 
facilitate anaerobic bioremediation by prolonged release of hydrogen into the impacted 
aquifer.  The process enhances natural anaerobic biodegradation reducing chlorinated VOCs 
in groundwater. 

The IRM involved directly injecting approximately 1,200 lbs of HRC® into the 
contaminated groundwater at the two discrete VOC-impacted areas (see Figure 6). Using 10-
foot by 10-foot grid treatment spacing, 18 delivery points were used to treat each area with 
approximately 600 lbs. of HRC®. Direct-push delivery probes were advanced to 
approximately 12 fbgs and HRC® material was injected continuously at a rate of 
approximately 4lbs/ft. until the delivery probe was retracted to approximately 4 fbgs. 

A groundwater sampling program was implemented to evaluate the effectiveness of 
the in-situ groundwater treatment program. The groundwater sampling program included 
post-treatment monitoring for COPCs in MW-14 and MW-19. As shown in Table 7, the 
chlorinated VOCs in MW-19 were reduced from the June 2006 baseline concentration of 
approximately 91 ug/L total chlorinated VOCs to approximately 53 ug/L total chlorinated 
VOCs in June 2007. At MW-14, total chlorinated VOCs were reduced from the June 2006 
baseline concentration of approximately 4,575 ug/L total chlorinated VOCs to 
approximately 3,315 ug/L total chlorinated VOCs in June 2007. Although the 
concentrations of VOCs have indicated a rebound effect since the January 2007 sampling 
event, it should be noted that the PCE, the parent compound of TCE, cis-1,2-DCE, trans-
1,2-DCE and VC, continues to degrade. As PCE degrades (i.e. undergoes reductive 
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dechlorination) its daughter product are formed, resulting in an increase in their respective 
concentrations.  Over time, the daughter products also degrade. 

The continued degradation and of PCE and its daughter products will continue to be 
monitored subsequent to Site redevelopment. A long-term groundwater monitoring plan will 
be included as a component of the selected site remedy, which is discussed in the remedial 
alternatives analysis in Section 9. Furthermore, the selected remedy includes provisions for 
an ASD system in the planned building to mitigate indoor air quality concerns related to 
residual VOCs in groundwater. 
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9.0 ALTERNATIVES ANALYSIS 

9.1 Purpose 

This Alternative Analysis Report (AAR) section identifies the goals of the remedial 
program and provides Remedial Action Objectives (RAOs) for the Site. The AAR provides 
the sufficient detail to support the decision making process required to select appropriate 
remedial actions for the Site and will provide the basis for the Remedial Action Work Plan.  

9.2 Remedial Action Objectives 

The remedial goal for the Site is for the remedy to be protective of public health and 
the environment, given the intended use of the Site as a fast-food restaurant and associated 
surface parking.  Remedial Action Objectives are site-specific statements that convey the 
goals for minimizing or eliminating substantial risks to public health and the environment.  

RAOs for this Site have been developed based on the findings of the RI and previous 

investigations, which identified contaminated groundwater and associated saturated soils as 

the primary concerns. Therefore, the RAOs for the Site are to: 

 
• Prevent direct contact or ingestion of groundwater with contaminant levels 

exceeding drinking water standards. 
 

• Prevent contact with, or inhalation of, volatile organic compounds from 
contaminated groundwater. 

 
• Prevent ingestion/direct contact with contaminated soil. 
 
In addition to achieving RAOs, NYSDEC’s Brownfield Cleanup Program calls for 

remedy evaluation in accordance with DER-10 Technical Guidance for Site Investigation 
and Remediation.  Specifically, the guidance states “When proposing an appropriate remedy, 
the person responsible for conducting the investigation and/or remediation should identify 
and develop a remedial action that is based on the following criteria..:” 

 
 Overall Protection of Public Health and the Environment. This criterion is an 

evaluation of the remedy’s ability to protect public health and the environment, 
assessing how risks posed through each existing or potential pathway of exposure are 
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eliminated, reduced, or controlled through removal, treatment, engineering controls, 
or institutional controls.  

 
 Compliance with Standards, Criteria, and Guidance (SCGs).  Compliance with 

SCGs addresses whether a remedy will meet applicable environmental laws, 
regulations, standards, and guidance. 
 

 Long-Term Effectiveness and Permanence. This criterion evaluates the long-term 
effectiveness of the remedy after implementation. If wastes or treated residuals 
remain on-site after the selected remedy has been implemented, the following items 
are evaluated: (i) the magnitude of the remaining risks (i.e., will there be any 
significant threats, exposure pathways, or risks to the community and environment 
from the remaining wastes or treated residuals), (ii) the adequacy of the engineering 
and institutional controls intended to limit the risk, (iii) the reliability of these 
controls, and (iv) the ability of the remedy to continue to meet RAOs in the future. 
 

 Reduction of Toxicity, Mobility or Volume with Treatment. This criterion 
evaluates the remedy’s ability to reduce the toxicity, mobility, or volume of Site 
contamination. Preference is given to remedies that permanently and significantly 
reduce the toxicity, mobility, or volume of the wastes at the Site. 
 

 Short-Term Effectiveness. Short-term effectiveness is an evaluation of the potential 
short-term adverse impacts and risks of the remedy upon the community, the 
workers, and the environment during construction and/or implementation. This 
includes a discussion of how the identified adverse impacts and health risks to the 
community or workers at the Site will be controlled, and the effectiveness of the 
controls. This criterion also includes a discussion of engineering controls that will be 
used to mitigate short term impacts (i.e., dust control measures), and an estimate of 
the length of time needed to achieve the remedial objectives. 
 

 Implementability. The implementability criterion evaluates the technical and 
administrative feasibility of implementing the remedy. Technical feasibility includes 
the difficulties associated with the construction and the ability to monitor the 
effectiveness of the remedy. For administrative feasibility, the availability of the 
necessary personnel and material is evaluated along with potential difficulties in 
obtaining specific operating approvals, access for construction, etc. 
 

 Cost. Capital, operation, maintenance, and monitoring costs are estimated for the 
remedy and presented on a present worth basis. 
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 Community Acceptance. This criterion evaluates the public’s comments, concerns, 
and overall perception of the remedy.  

 
 Land Use 

 
The Community Acceptance criterion incorporates public concerns into the 

evaluation of the remedial alternatives.  Therefore, Community Acceptance of the remedy is 
evaluated after the public comment period. 

The intended future land use was initially approved by the NYSDEC by approval of 
the BCP application. As the future plans include development of a fast-food restaurant and 
asphalt parking, all evaluated technologies will accommodate the anticipated future 
development.  As such, a relative comparison of the technologies being considered related to 
land use has not been performed. 

9.3 Standards, Criteria and Guidance (SCGs) 

The cleanup objectives for Site groundwater are the NYSDEC Class GA 
Groundwater Quality Standards/Guidance Values (GWQS/GV) as listed in 6 NYCRR part 
703 (NYSDEC Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1.  
The cleanup objectives for Site soil are the Soil Cleanup Objectives (SCOs) for protection of 
public health on commercial properties per 6NYCRR Part 375-6 (June 2006). 

9.4 General Response Actions 

General Response Actions are broad classes of actions that may satisfy the RAOs.  
General response actions form the foundation for the identification and screening of 
remedial technologies and alternatives. General Response Actions considered for the Site 
include: 

• In-situ treatment of groundwater 
• Extraction and ex-situ treatment of groundwater 
• Excavation of impacted saturated soil 
• Institutional and engineering controls 
• Groundwater monitoring 
 
Specific remedial alternatives evaluated for the Site include the following 

technologies: 
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• Groundwater pump and treat 
• Air-sparge/soil-vapor extraction (AS/SVE) 
• Multi-phase (i.e., soil gas and groundwater) extraction (MPE) 
• Excavation of saturated soils with extraction/treatment of groundwater 
• In-situ enhanced bioremediation of groundwater 
 
Groundwater pump and treat was eliminated from consideration due to Site 

hydrogeology. Specifically, shallow groundwater appears perched within soil/fill materials 
above low-permeability native soils. Groundwater recharge within certain monitoring wells 
was on the order of inches per day during groundwater sampling.  Monitoring well MW-3, 
which is constructed of similar materials and to similar depths as other monitoring wells on-
site, did not produce water following installation. Therefore, it did not appear that there 
would be sufficient groundwater recharge to support groundwater extraction wells on-site. 

Multi-phase (i.e., soil gas and groundwater) extraction (MPE), which includes a 
groundwater extraction component, was also eliminated from consideration due to Site 
hydrogeology as discussed above. 

Air-sparge/soil-vapor extraction (AS/SVE) was eliminated from consideration as the 
impacted zone is within the groundwater table. AS/SVE is generally used to remediate 
VOCs within unsaturated soils, or soils within the smear zone (i.e., the soil interval in the 
area of seasonal groundwater fluctuation). In some cases, groundwater is pumped to 
decrease the groundwater table, exposing impacted soil in the smear zone. This technology 
would not be effective due to contamination within the groundwater table and for the 
reasons discussed above that eliminated groundwater pump and treat from further 
consideration. 

Excavation was eliminated from consideration as concentrations of COPCs in soil 
did not exceed Part 375 restricted-commercial SCOs and the impacted zone is within the 
groundwater table. Groundwater ranges from approximately 3 to 8 feet across the Site. 
Materials removed from the subsurface would require pre-treatment prior to transportation 
and/or disposal due to removal of saturated soils or the excavation would require dewatering 
and treatment of impacted groundwater prior to and/or during excavation. Furthermore, 
additional groundwater treatment/remediation would likely be necessary subsequent to 
excavation activities. 
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9.5 Interim Remedial Measure for Groundwater 

In-situ enhanced bioremediation of groundwater via injection of a Hydrogen Release 
Compound (HRC®) was selected as an Interim Remedial Measure for Site groundwater. As 
detailed in Section 8.0, the IRM was completed in November 2006 and consisted of HRC® 
injection within two areas of the Site (i.e., vicinity of MW-14 and MW-19).  Approximately 
600 lbs of HRC® product was directly injected into the contaminated groundwater at each 
plume location using small diameter probe rods and a high-capacity injection pump. Using 
10-foot by 10-foot grid treatment spacing, a total of 36 delivery points were used to treat the 
areas surrounding monitoring wells MW-14 and MW-19. 

Subsequent to HRC injection, groundwater monitoring was conducted to monitor 
the concentrations of chlorinated VOCs. The concentrations of cVOCs decreased at both 
monitoring locations subsequent to HRC injection; however residual VOC concentrations in 
groundwater remain. This evaluation was based on baseline VOCs concentrations and four 
subsequent groundwater monitoring events over an approximate 7 month period. Long-term 
groundwater monitoring will be included as an institutional control. 

9.6 Alternatives Evaluation 

The two alternatives evaluated below that assume use of the Site for commercial 
purposes are: Alternative 1 – No Further Action and Alternative 2 – Institutional and 
Engineering Controls.  In addition, Alternative 3 – Unrestricted Use – has been evaluated to 
provide a basis for comparison to commercial use alternatives. 

9.6.1 Alternative 1: No Further Action 

“No further action” is defined as performing no additional cleanup activities at the 
Site beyond that which was already performed at the Site as an IRM (i.e., approximately 32 
pounds of HRC® was injected at 36 boring locations at a depth of 4 to 12 fbgs).  The 
efficacy of the No Further Action alternative will continue to be monitored via the Long-
Term Groundwater Monitoring Plan.  

 

Overall Protection of Public Health and the Environment – The IRM achieved a 
reduction in the concentration of some of the VOCs in groundwater; however, groundwater 
concentrations remain above GWQS/GV.  Therefore, the No Further Action alternative is 
currently not protective of human health and the environment and does not achieve the 
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RAOs for the Site; however, concentrations will likely continue to decrease with time.  
Groundwater monitoring will continue until VOC concentrations are below GWQS/GV. 

 
Compliance with SCGs – The IRM was performed in accordance with applicable, 

relevant, and appropriate standards, guidance, and criteria (SCGs).  Since groundwater 
concentrations remain above GWQS/GV, the No Further Action alternative does not 
satisfy this criterion. 

 
Long-Term Effectiveness and Permanence – The IRM did not achieve reduction 

in VOC groundwater concentrations below GWQS/GV. Continued groundwater 
monitoring will be used to assess whether the No Further Action alternative provides long-
term effectiveness and permanence.  

 
Reduction of Toxicity, Mobility, or Volume with Treatment – The IRM reduced 

the toxicity, mobility, and volume of Site groundwater contamination; however, VOC 
concentrations remain above GWQS/GV. 

 
Short-Term Effectiveness – The short-term adverse impacts and risks to the 

community, workers, and environment during implementation of the IRM were effectively 
controlled.  The potential for chemical exposures and physical injuries were reduced through 
safe work practices; proper personal protection; environmental monitoring; establishment of 
work zones and Site control; and appropriate decontamination procedures.  

 
Implementability – No technical or action-specific administrative implementability 

issues were associated with implementation of the IRM. 
 
Cost – The capital cost of the completed IRM was approximately $65,000.  The 

annual groundwater monitoring costs are presented with the institutional and engineering 
controls in Section 9.6.2. 

 
Community Acceptance – A fact sheet describing the work proposed in IRM Work 

Plan was sent to those on the Brownfield Site Contact List and made available for comment.  
No comments opposing the work were received.  
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9.6.2 Alternative 2: Institutional and Engineering Controls 

An institutional control is a non-physical restriction on the use of real property with 
the objective of limiting human or environmental exposure to impacted media.  Institutional 
controls would involve use restrictions on all or portions of the Site to restrict or prevent 
groundwater use and to dictate future use (e.g., to prevent land use in a residential capacity).  

Engineering controls would include any physical barrier or method employed to 
actively or passively contain, stabilize, or monitor contaminants; restrict the movement of 
contaminants; or eliminate potential exposure pathways to contaminants. Engineering 
controls include pavement, caps, covers, subsurface barriers, slurry walls, building ventilation 
systems, fences, and access controls.  

As required by the BCP, maintenance of existing institutional controls (e.g., 
environmental easements to prevent groundwater use) and any engineering controls (e.g., 
vapor barriers) must be certified annually. The annual certification would include assurance 
that the institutional and engineering controls have not been altered and remain effective.  
The institutional and engineering controls for this Site would include: 

 
• An Environmental Easement to preclude the use of Site groundwater for 

potable purposes. 
  

• An Environmental Easement that limits use of the Site for commercial or 
industrial purposes (restricted use). 

 
• A Soil/Fill Management Plan (SFMP) to assure soil/fill removed from the Site 

is handled in a safe and environmentally responsible manner and provides 
methods for addressing unknown areas of impact, if discovered. 

 
• An active sub-slab depressurization (ASD) system and foundation vapor 

barrier for new buildings and structures designed for regular occupancy. 
 

• A Long-Term Groundwater Monitoring Plan (LTGMP) to monitor the 
effectiveness of the HRC® injections in reducing VOC concentrations below 
GWQS/GV. 

 
Protection of Human Health and the Environment – Groundwater use 

restrictions would be protective of future human health risk due to groundwater ingestion, as 
it would not allow groundwater use for potable purposes.  The vapor barrier and ASD 
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system would protect the health of future building occupants.  The SFMP would protect 
future Site workers from potential exposure to Site contaminants in the soil.  The LTGMP 
would provide a means for determining the efficacy of the in-situ groundwater treatment.  

 
Compliance with SCGs – This alternative may or may not result in on-site 

groundwater obtaining cleanup objectives. VOC concentrations decreased following HRC® 
injections and will likely continue to decrease over time; however, the timeframe for this 
alternative to meet SCGs for groundwater cannot be determined as this time.  This 
alternative will satisfy the RAOs for the Site through enforcement of the Environmental 
Easement and operation of the ASD system. 

 
Long-Term Effectiveness and Permanence – The institutional and engineering 

controls would reduce the potential for exposure to impacted groundwater and vapor on the 
Site.  Groundwater monitoring would determine whether the HRC® injections reduced the 
concentrations of VOC-impacted groundwater below GWQS/GV. The Environmental 
Easements restricting groundwater use for potable purposes and land use would be binding 
for the current property owner and all subsequent property owners and occupants. 

 
Reduction of Toxicity, Mobility, or Volume – This alternative provides no 

reduction in toxicity, mobility, or volume of constituents of concern in soil/fill or 
groundwater except for that which was accomplished with the HRC® injections. 

 
Short-Term Effectiveness and Impacts – There would be no additional risks 

posed to the community, Site workers, or the environment with implementation of this 
alternative.  The alternative would become effective once the environment easement 
restricting groundwater and land use have been obtained and the ASD system and vapor 
barrier have been installed during Site redevelopment. 

 
Implementability – No significant technical implementability issues are associated 

with this alternative. The ASD system would be designed by a licensed professional engineer.  
With respect to administrative tasks, the Environmental Easements: must be created by the 
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property owner in writing and filed in the appropriate county; must be granted to New York 
State; and can only be extinguished or amended in writing by the NYSDEC Commissioner. 

     
Cost – The estimated capital cost for the institutional and engineering controls is 

$40,200.  Annual OM&M costs for groundwater monitoring, easement certification, and 
ASD operation are estimated to be $3,500 for an estimated 30-year present worth cost of 
$94,000 (see Table 8). 

9.6.3 Alternative 3: Unrestricted Use 

An Unrestricted Use alternative would necessitate remediation of all soil where 
concentrations exceed the unrestricted use SCO per 6NYCRR Part 375.  At a minimum, this 
would involve additional remedial work in two areas (see Figure 6).  For Unrestricted Use 
scenarios, excavation and off-site disposal of impacted soil is generally regarded as the most 
applicable remedial measure, because institutional controls cannot be used to supplement the 
remedy.  As such, the Unrestricted Use alternative assumes that Area 1 would be excavated 
to approximately 12 fbgs and Area 2 would be excavated to approximately 10 fbgs for 
disposal at an off-site commercial solid waste landfill.  The estimated total volume of 
impacted soil that would be removed from these areas is approximately 5,000 cubic yards.  
Since removing the VOC-impacted saturated soil would eliminate the source of groundwater 
contamination, it is assumed that no groundwater remediation or long-term monitoring 
would be required.  Groundwater infiltration and surface water runoff into the excavation 
would require treatment prior to discharge to the sanitary sewer. 

 
Overall Protection of Public Health and the Environment – The Unrestricted 

Use alternative would achieve the corresponding Part 375 SCOs, which are designed to be 
protective of human health under any reuse scenario.   

 
Compliance with SCGs – The Unrestricted Use alternative would need to be 

performed in accordance with applicable, relevant, and appropriate standards, guidance, and 
criteria.  All soil with VOC concentrations above Part 375 Unrestricted SCOs would be 
removed; therefore, this alternative complies with the SCGs.  Groundwater monitoring 
following soil excavation would be required to determine if GWQS/GV have been met. 
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Long-Term Effectiveness and Permanence – The Unrestricted Use alternative 

would achieve removal of all residual impacted soil; therefore, no soil exceeding the 
unrestricted use SCOs would remain on the Site and groundwater concentrations would 
likely be reduced below GWQS/GV. As such, the Unrestricted Use alternative would 
provide long-term effectiveness and permanence.  Post-remedial monitoring and 
certifications would not be required. 

 
Reduction of Toxicity, Mobility, or Volume with Treatment – Through removal 

of all impacted soil, the Unrestricted Use alternative would permanently and significantly 
reduce the toxicity, mobility, and volume of Site contamination.  

 
Short-Term Effectiveness – The short-term adverse impacts and risks to the 

community, workers, and environment during implementation of the Unrestricted Use 
alternative are not considered significant and are controllable. The potential for chemical 
exposures and physical injuries would be reduced through: safe work practices; proper 
personal protective equipment (PPE); environmental monitoring; establishment of work 
zones and Site control; and appropriate decontamination procedures. 

 
Implementability – No technical implementability issues would be encountered in 

construction of the Unrestricted Use alternative, with the exception of excavation 
dewatering. Administrative implementability issues may include the need for rezoning of the 
area, since residential, agricultural, and other unrestricted uses are not consistent with current 
zoning or the reasonably anticipated future use of the Site as a commercial establishment. 

 
Cost – The capital cost of implementing an Unrestricted Use alternative (post- IRM) 

is estimated at $722,000 (see Table 9).  Post-remedial groundwater monitoring and annual 
certification costs would not be incurred. 

 
Community Acceptance – Community acceptance will be evaluated based on 

comments received from the public in response to Fact Sheets and other planned Citizen 
Participation activities.   
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9.7 Recommended Remedial Measure 

Based on the above screening and the conclusions of the remedial investigation and 
interim remedial measures, the Institutional and Engineering Controls alternative fully 
satisfies the remedial action objectives and is fully protective of human health and the 
environment. Accordingly, the completed IRM with implementation of the institutional and 
engineering controls is the recommended final remedial approach for the Site. 
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