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1.0 INTRODUCTION  
This Remedial Investigation (RI) Report has been prepared on behalf of Benderson 

Development Company, LLC (Benderson) for the 330 Maple Road Site in Amherst, New 
York (see Figures 1 and 2).  Benchmark Environmental Engineering & Science, PLLC 
(Benchmark) implemented RI activities at the Site in November 2006 through February 
2007.  The RI activities were performed on behalf of Benderson under the New York State 
Department of Environmental Conservation (NYSDEC) Brownfield Cleanup Program 
(BCP No. C915207). 

1.1 Purpose 

Benderson intends to redevelop the subject property for commercial use.  The 
primary objectives of the RI are to better delineate the extent of lead contamination within 
on-Site soil/fill, to assess the environmental quality of the soils and groundwater within the 
area subject to the BCA for which a release from liability is desired, and to produce data of 
sufficient quality and quantity to support the development of an Alternatives Analysis 
Report.  This RI Report describes and presents the findings of RI field and bench-scale 
testing activities.  

1.2 Background 

1.2.1 Site Description 

The property located at 330 Maple Road, in the Town of Amherst, New York (Erie 
County Tax Map No. 55.03-1-10) is a 31.6 acre parcel owned by Benderson Development 
Company, LLC (see Figure 1).  Based on previous environmental investigations at the site, 
26 acres of the 31.6-acre parcel have been contaminated as a result of historic site use.  As 
such, that 26-acre portion of the greater 31.6-acre parcel is defined as the Site within the 
context of the BCP (see Figure 2). 

The Site is generally bounded by Maple Road to the south, residential property to the 
west, and a golf course to the north and east.  Residential properties line the south side of 
Maple Road.  The Buffalo Shooting Club has occupied the property since approximately 
1943.  The Site presently consists of an outdoor shooting range and a two-story clubhouse.  
The shooting range consists of ten trap houses and three sheds used to store targets and 
supplies.  The clubhouse, located on the south side of the property, is a wood frame 
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structure consisting of a kitchen and open floor plan on the first floor; offices on the second 
floor; and a former indoor shooting range in the basement.  An area approximately 60 feet 
north of the trap houses spanning the width of the “shooting lanes,” contains spent clay 
pigeon fragments. 

1.2.2 Site History 

The subject property is currently unoccupied.  Available records indicate that the only 
known site operator at 330 Maple Road has been the Buffalo Gun Club, present since 
approximately 1943 until 2006.  The Site was apparently undeveloped prior to 1943. 

1.2.3 Previous Investigations 

The following sections describe the results of pre-RI sampling programs to provide a 
historic-based description of the nature and distribution of chemical constituents at the Site.  
Appendix A presents the soil and groundwater analytical data tables from these previous 
investigations.     

1.2.3.1 April 2005 – Limited Phase II Site Investigation 

In April 2005, Great Lakes Environmental & Safety Consultants, Inc. (GLESC) 
performed limited Phase II environmental investigations at the site (Ref. 5).  Due to the 
nature of the shooting activities, the Phase II investigations focused on sampling for lead 
and semi-volatile organic compounds (SVOCs) in surface and subsurface soil, and in the 
basement of the clubhouse.  A total of 19 soil samples were collected for analysis of lead; 
one of the samples was analyzed for STARS List SVOCs.  The Phase II investigation 
indicated that Site soils contained concentrations of lead above typical background levels at 
commercial/industrial sites (500-800 ppm). With one exception, all elevated lead results were 
observed in the upper 2 feet of soil.  Also, surfaces in the basement were wipe tested and 
indicated elevated levels of lead (600-58,500 μg/100 cm2) in collected dust.  The Phase II 
report indicated that an area of approximately 1,000-ft. by 70-ft. was covered with spent clay 
pigeon fragments (shooting targets). GLESC indicated that the clay pigeon fragments are not 
considered a hazardous waste, but may need ‘special waste approval’ for disposal.  Several 
SVOCs were detected in the samples collected from the debris area.  Groundwater was not 
addressed during that investigation. 
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1.2.3.2 May 2006 – Supplemental Phase II Site Investigation Findings 

In May 2006, Benchmark performed a supplemental soil investigation on behalf of 
Benderson (Ref. 6) focusing on collecting site-wide near-surface (i.e., 0-6 inches below 
ground surface) soil samples to better delineate the areal extent of previously identified lead 
impact on-site. Forty-one soil samples were collected and analyzed for total lead 
concentrations and one sample was analyzed for toxicity characteristic leaching procedure 
(TCLP) for lead. The findings of that investigation indicate that the majority of the near-
surface soils across the Site have been impacted by lead. Lead concentrations in soil up to 
98,000 ppm were reported. A sample collected from the area of the active shooting range 
had a TCLP concentration of 50.2 milligrams per liter (mg/L), which exceeds the regulatory 
threshold for hazardous waste toxicity characteristic for lead of 5 mg/L. A duplicate sample 
from that area was sieved to remove the lead shot present in the sample and analyzed for 
TCLP to evaluate whether removal of lead shot would result in a TCLP lead concentration 
below 5 mg/L. The TCLP lead result for the sieved sample was 11.5 mg/L. These findings 
established that some of the soils on-site will either require treatment (including soils with 
lead shot removed) to render them non-hazardous or be handled and disposed off-site at a 
permitted hazardous waste landfill. 

1.3 Constituents of Primary Concern (COPCs) 

Based on the historic investigations, the constituents of potential concern (COPCs) in 
soil were identified as lead and polycyclic aromatic hydrocarbons (PAHs). The Remedial 
Investigation approach described in the RI Work Plan (Ref. 7) focused on these COPCs. 

1.4 Report Organization 

This report contains the following sections: 
• Section 2.0 presents the approach for the soil and groundwater investigation. 
 
• Section 3.0 describes the physical characteristics of the Site 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. 
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• Section 7.0 presents the RI summary and conclusions. 

 
• Section 8.0 provides a list of references for this report. 
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2.0 INVESTIGATION APPROACH 
The purpose of the RI activities was to more fully define the nature and extent of 

contamination on-site, and to collect data of sufficient quantity and quality to perform the 
remedial alternatives evaluation. RI activities included:  surface and subsurface soil sampling; 
monitoring well installation; groundwater sampling of newly installed monitoring wells; 
collection of hydraulic data; and bench-scale soil treatability testing. 

2.1 Soil Investigation 

To supplement the 2005-2006 preliminary site investigations performed by GLESC 
and Benchmark, additional surface and subsurface soil sampling was performed per the 
approved RI Work Plan. Soil samples were submitted for total lead (site-wide and on the 
northern off-site berm), TCLP lead (select locations) and PAH (select locations) analyses.  
For site characterization purposes, additional soil samples were analyzed for Target 
Compound List (TCL) volatile organic compounds (VOCs), SVOCs, polychlorinated 
biphenyls (PCBs), pesticides and herbicides, and Target Analyte List (TAL) Metals in 
accordance with NYSDEC ASP CLP methodology. 

To evaluate the vertical and horizontal extent of COPC impacts across the site, a site-
wide grid was established using an alphanumeric designation system. Four hundred and 
twenty-nine (429) 50-ft.-by-50-ft. grids from A-1 to M-33 were utilized for the Site. Row 
“N” grids represent the off-site soil berm to the north. Figure 3 illustrates the designated 
sampling areas.   

2.1.1 Total Lead Sampling 

The majority of lead sampling focused on collecting soil samples within 50-ft.-by-50-
ft. grids (429 grids in total) across the site and from 0 to 4 fbgs. Samples were collected from 
the following depth intervals:  0-6 inches bgs, 6-12 inches bgs, 1-2 fbgs, 2-3 fbgs, and 3-4 
fbgs.  Upon sample collection, the 0-6 inches bgs and 6-12 inches bgs sample intervals were 
analyzed for total lead and the remaining samples were held at the laboratory for possible 
subsequent analysis. For samples that exceeded 63 ppm total lead (i.e., NYSDEC Part 375 
unrestricted soil cleanup objective (SCO)) in the 6-12 inches bgs sample interval, the 1-2 
fbgs sample interval was then analyzed. The same protocol was followed for the 2-3 fbgs 
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and 3-4 fbgs sample intervals in sequence until a sample was collected that did not exceed 63 
ppm total lead.  

Soil samples with evidence of visible lead shot (VLS) were not analyzed and were 
assumed to contain lead concentrations requiring remediation. At those locations, the two 
sample intervals directly below the interval containing VLS were analyzed via the protocol 
described above. 

Of the 429 sampling grids, seven (designated J18, K17, K18, L17, L18, M17, and 
M18) could not be sampled due to standing water greater than 1 foot deep and one (A13) 
could not be sampled due to the location of the clubhouse building. Lead sampling of 
subsurface soils was completed at five sample locations as discussed in Section 2.1.4 below. 

2.1.2 TCLP Lead Sampling 

To determine whether characteristic hazardous lead-containing soils were present on-
site, select soil samples were analyzed for TCLP lead. TCLP analyses were completed for 
select samples that contained a broad range of total lead concentrations to determine 
whether total lead concentrations correlated with TCLP lead concentrations. 

2.1.3 PAH Sampling 

PAH sampling focused on collecting soil samples within 100-foot-by-100-foot grids 
(30 grids in total) in the targeted areas (i.e., shooting stations and clay pigeons debris area) 
and from 0 to 4 fbgs.  Samples were collected from the 0-6 inches bgs and 6-12 inches bgs 
intervals and analyzed.  For samples that exceeded NYSDEC Part 375 unrestricted SCOs for 
individual PAHs in the 6-12 inches bgs sample interval, the 1-2 fbgs sample interval was 
then analyzed. The same protocol was followed for the 2-3 fbgs and 3-4 fbgs sample 
intervals in sequence until a sample was collected that did not exhibit exceedances of 
unrestricted SCOs.  Where PAH concentrations exceeded unrestricted SCOs at the 
perimeter of the PAH sampling area, additional sample grids outside of the planned PAH 
sampling area were analyzed to better delineate the horizontal and vertical PAH impact (see 
Figure 3). In all, there were 14 additional sample grids analyzed for PAHs. 
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2.1.4 Other Parameters Sampling 

As a requirement of the NYSDEC BCP and in accordance with the approved 
RI/AAR Work Plan, surface and subsurface soil samples were collected at select areas of the 
Site and analyzed for VOCs, SVOCs, PCBs, pesticides, herbicides, and/or metals to evaluate 
the potential presence of these contaminants. Five subsurface samples were analyzed for 
TCL VOCs, SVOCs, PCBs, pesticides and herbicides, and TAL metals. Five surface samples 
were analyzed for TCL SVOCs, PCBs, pesticides and herbicides, and TAL metals.  

2.1.5 Off-Site Lead Sampling 

At the request of the NYSDEC, soil samples were collected from the soil berm north 
of the subject property at a frequency of one sample every 200 feet for a total of eight 
sampling locations (see Figure 3).  At each location, a sample was collected from 0-6 inches 
bgs unless VLS was evident, in which case a sample was collected from 6-12 inches bgs.  The 
soil berm is approximately 8-10 feet above the surrounding grade.  Therefore, a second 
sample was collected at each sample location from the 1-foot interval below the surrounding 
grade to assess whether the soil beneath the berm was impacted before the berm was 
constructed. 

2.2 Groundwater Investigation 

In accordance with the approved RI/AAR Work Plan, three overburden groundwater 
monitoring wells were installed and sampled to provide groundwater quality and 
groundwater flow data.  Monitoring well installation, well development, and groundwater 
sample collection are discussed in the following sections. 

2.2.1 Overburden Drilling 

Three borings were advanced using hollow stem auger technology at the locations 
shown on Figure 3 to facilitate installation of permanent groundwater monitoring wells, 
designated as MW-1 through MW-3.   

Each boring location was advanced using hollow stem auger drilling methods. A 2-
inch diameter, 2-foot long split spoon sampler was advanced ahead of the auger string with a 
standard 140-pound hammer falling freely over a 30-inch fall until 24 inches had penetrated 
or 50 blows applied.  The boring at MW-1 was advanced to refusal at approximately 34.5 
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fbgs since the presence of groundwater above that depth was not obvious.  The borings at 
MW-2 and MW-3 were advanced to 20 fbgs and 18 fbgs, respectively. 

Recovered soil samples were described in the field by qualified Benchmark personnel 
using the Unified Soil Classification System (USCS), scanned for total volatile organic vapors 
with a calibrated photoionization detector (PID) equipped with a 10.6 eV lamp (or 
equivalent), and characterized for impacts via visual and/or olfactory observations.  Soil 
descriptions, PID scan results, and visual/olfactory observations recorded during boring 
advancement are presented on the Field Borehole Logs in Appendix B. 

2.2.2 Monitoring Well Installation 

The borings for MW-1, MW-2, and MW-3 were advanced through unconsolidated 
overburden soil/fill material as described in Section 2.2.1 to facilitate monitoring well 
installation.  Monitoring wells were installed in accordance with the approved RI/AAR 
Work Plan. Monitoring well construction details are presented on the Field Borehole Logs in 
Appendix B. 

2.2.3 Groundwater Sampling 

Newly installed monitoring wells were developed prior to sampling to remove 
residual sediments and ensure good hydraulic connection with the water-bearing zone.  A 
minimum of three well volumes were removed from each well.  Prior to sample collection, 
static water levels were measured and recorded. 

Dedicated, disposable PVC bailers equipped with a bottom check-valve were used for 
sample collection.  Bailers were lowered gently with minimal water agitation into the well 
with dedicated polyethylene or polypropylene line.   

All groundwater samples were analyzed for TCL VOCs, SVOCs, PCBs and 
pesticides, and TAL metals (filtered and unfiltered) in accordance with NYSDEC ASP CLP 
methodology. 

2.2.4 Bench-Scale Soil Treatability Testing 

Bench-scale soil treatability testing was completed in two phases in January and 
February 2007 to evaluate potential soil amendments that would result in a reduction of 
TCLP lead concentrations below 5 milligrams per liter (mg/L) and consequently result in the 
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impacted soil being considered a non-hazardous waste. Two soil amendments (phosphoric 
acid and portland cement) were evaluated in three concentrations as generally described 
below. 

• TCLP lead sample data collected during the RI fieldwork was reviewed to 
determine which areas of the site contain potential characteristic hazardous 
soil for lead. Five sample areas (Sample grids L22, M2, D31, H15 and L11) 
that exceeded the TCLP lead threshold were selected for evaluation. 

• Five-gallon buckets of soil sample were collected from each area using a hand-
held shovel and transported under standard chain of custody to STL 
Laboratories. The bench-scale treatability tests were completed at STL 
laboratories by Benchmark personnel. 

• One homogenized sample from each sample location was placed and weighed 
in a disposable plastic container. A TCLP analysis was completed on an 
untreated aliquot of soil from each location.  

• Soil amendments were weighed into aliquots, based on the weight of the soil 
sample, and mixed into the soil. Deionized water was used to enhance 
dispersion in the soil samples. The treated soils were re-tested for TCLP lead. 

• For sample areas that contained VLS the testing protocol was slightly 
different. A sample of the soil containing VLS was treated and the analyzed 
for TCLP lead as described above. Another portion of the soil sample 
containing VLS was passed through a sieve of small enough size to remove 
lead shot typically used in target and skeet shooting (i.e., 2.03 mm to 2.41 mm 
in diameter). Soil amendments were added to the sieved sample in the same 
manner as the non-sieved sample and analyzed for TCLP lead. 

• The results of the initial phase of bench-scale testing completed in January 
2007 were evaluated. Based on those results, concentrations of Portland 
Cement and phosphoric acid were increased or decreased to help determine 
an optimum soil amendment and concentration.  
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2.3 Site Mapping 

A site map was developed during the RI field activities. All sample points and 
relevant site features, including buildings, were located on the site map.  Benchmark staked 
out a 50-ft.-by-50-ft. grid across the Site and located key site features and sampling locations 
(see Figure 3). Newly installed wells were surveyed relative to New York State planar grid 
coordinates. Monitoring well elevations were measured by Benchmark’s surveyor. An 
isopotential map showing the general direction of groundwater flow is included as Figure 4. 
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3.0 SITE PHYSICAL CHARACTERISTICS 
The physical characteristics of the Site observed during the RI are described in the 

following sections. 

3.1 Surface Features 

The Site is generally flat lying with limited distinguishable site features.  The surface 
contains soil with some patches of grass and brush and one vacant building. A gravel parking 
area is located along the southern boundary of the Site along Maple Road. A drainage swale 
runs east/west north of the trap houses. An area of clay pigeon debris is located in the 
central portion of the site north of the skeet-shooting lanes.  

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. 

Native soils at the Site are generally described as silty clay, reddish brown or brown, 
firm to stiff, with trace to some sand and trace to little gravel. Top soil and vegetative cover 
were generally present from the ground surface to 6 inches bgs. Auger refusal was 
encountered at approximately 34.5 fbgs at MW-1; this is the assumed to depth to bedrock. 

3.3 Hydrogeology 

Groundwater elevations were recorded in MW-1, MW-2 and MW-3 at 16.36 bgs, 3.99 
fbgs and 5.11 fbgs, respectively (see Table 1). The reason for the range in elevations appears 
to be that MW-1 is located on the southern half of the property in a well-drained area and 
MW-2 and MW-3 are located in heavily vegetated, poorly drained areas on-Site.  The 
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shallower groundwater elevations encountered in MW-2 and MW-3 is likely a result of 
surface water infiltration resting on the silty clay. An isopotential map illustrating 
groundwater flow to the south is included as Figure 4. 
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4.0 INVESTIGATION RESULTS 
The following sections discuss the analytical results of the Remedial Investigation.  

Tables 2 through 7 summarize the on-site and off-site soil and on-site groundwater analytical 
data.  Figure 3 presents the soil sampling and groundwater monitoring well locations, Figure 
4 is groundwater isopotential map and Figures 5 and 6 illustrate the extent of lead and PAH 
impact across the Site. Due to the high volume of analytical data generated during the RI, 
laboratory data is provided in digital format on CD in Appendix C.   

4.1 Soil 

Tables 2 through 6 present a comparison of the detected soil parameters to both 
unrestricted and restricted-commercial SCOs per 6NYCRR Part 375-6.  Sample results are 
described below according to contaminant class. 

4.1.1 Total Lead 

Total lead concentrations in soil are summarized in Table 2. Sample grids with lead 
concentrations above the unrestricted SCO and restricted-commercial SCO are illustrated on 
Figures 5 and 6, respectively.  

VLS was observed in 139 sample grids in the 0 - 0.5 fbgs sample interval covering 
approximately 347,500 square feet of the Site. Evidence of VLS was also noted in 39 sample 
grids in the 0.5 – 1.0 fbgs and 8 sample grids in the 1.0 – 2.0 fbgs sample interval. In general, 
the VLS was noted in the sample rows located immediately north of the trap and skeet firing 
ranges (i.e., row D) and extended to the north property boundary (i.e., row M). There was no 
VLS observed on-Site beyond 2.0 fbgs. In all, it is estimated that VLS is present in 
approximately 9,000 cubic yards (CY) of surface and sub-surface soil on-Site; over 90% of 
the VLS was noted in the upper 1 foot. 

As illustrated in Figure 5 and shown on Table 2, total lead concentrations above the 
unrestricted SCO for lead (i.e., 63 mg/kg) were observed in 337 sample grids in the 0 - 0.5 
fbgs, 84 sample grids in the 0.5 – 1.0 fbgs, 15 sample grids in the 1.0 – 2.0 fbgs sample 
interval and 2 sample grids in the 2.0 – 3.0 fbgs sample interval. There were no samples with 
lead concentrations above the unrestricted SCO observed on-Site beyond 3.0 fbgs collected 
during the RI. In all, it is estimated that lead is present above the unrestricted SCO in 
approximately 21,700 cubic yards (CY) of surface and sub-surface soil on-Site. Samples 
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impacted with VLS are assumed to exceed the unrestricted SCO and are included in that 
estimated volume.  The soil to 1 fbgs in the seven grids not sampled due to standing water 
are also included in the estimated impacted soil volume based on impact to surrounding 
grids.  

As illustrated in Figure 6 and shown on Table 2, total lead concentrations above the 
restricted-commercial SCO for lead (i.e., 1,000 mg/kg) were observed in 168 sample grids in 
the 0 - 0.5 fbgs, 44 sample grids in the 0.5 – 1.0 fbgs and 9 sample grids in the 1.0 – 2.0 fbgs 
sample interval. There were no samples with lead concentrations above the restricted-
commercial SCO observed on-Site beyond 2.0 fbgs collected during the RI. In all, it is 
estimated that lead is present above the restricted-commercial SCO in approximately 11,300 
cubic yards (CY) of surface and sub-surface soil on-Site. Samples impacted with VLS are 
assumed to exceed the restricted SCO and are included in that estimated volume.  The soil 
to 1 fbgs in the seven grids not sampled due to standing water are also included in the 
estimated impacted soil volume based on impact to surrounding grids. 

4.1.2 TCLP Lead 

Based on the evaluation of total lead concentrations, 11 soil samples were analyzed 
for TCLP lead.   As presented on Table 3, six samples from the 0-0.5 fbgs interval (24.1 
mg/L max.) and one sample from the 1.0-2.0 fbgs interval (9.77 mg/L) exceeded the TCLP 
hazardous waste characteristic threshold concentration of 5 mg/L.  Table 3 also compares 
the TCLP and total lead results.  A correlation does not appear to exist between total lead 
and TCLP lead concentrations. 

4.1.3 PAHs  

PAH concentrations in soil are summarized in Table 4. Sample grids with PAH 
concentrations above the unrestricted SCO and restricted-commercial SCO are illustrated on 
Figures 5 and 6, respectively.  

As illustrated on Figure 5 and summarized in Table 4, PAH compounds above 
unrestricted SCOs are present in 26 sampling grids in the 0 - 0.5 fbgs, 11 sample grids in the 
0.5 – 1.0 fbgs, and 4 sample grids in the 1.0 – 2.0 fbgs sample interval. There were no 
samples with PAH concentrations above the unrestricted SCO observed on-Site beyond 2.0 
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fbgs collected during the RI. In all, it is estimated that PAHs are present above the 
unrestricted SCO in approximately 8,300 CY of surface and sub-surface soil on-Site. 

As illustrated on Figure 6 and summarized in Table 4, PAH compounds above 
restricted-commercial SCOs are present in 24 sampling grids in the 0 - 0.5 fbgs and 11 
sample grids in the 0.5 – 1.0 fbgs, and 2 sample grids in the 1.0 – 2.0 fbgs sample interval. 
There were no samples with PAH concentrations above the restricted-commercial SCOs 
observed on-Site beyond 2.0 fbgs collected during the RI. In all, it is estimated that PAHs 
are present above the restricted-commercial SCOs in approximately 7,200 CY of surface and 
sub-surface soil on-Site. 

The primary PAHs present in elevated concentrations include benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene.  The sample location and maximum 
concentration observed for each of these PAHs is presented below.  All maximum 
concentrations were observed in the 0-0.5 fbgs depth interval: 

 
• Benzo(a)anthracene: Grid E14, 220 ppm 
• Benzo(b)fluoranthene: Grid E14, 290 ppm 
• Benzo(k)fluoranthene: Grid E14, 88 ppm 
• Benzo(a)pyrene: Grids E10 & E14, 240 ppm 
• Chrysene: Grid E10, 250 ppm 
• Dibenzo(a,h)anthracene: Grid E10, 41 J ppm 
• Indeno(1,2,3-cd)pyrene: Grid E14, 140 ppm 
 

Upon evaluation of the initial PAH sampling data, which indicated that there were 
PAH concentrations above commercial and unrestricted SCOs within the area sampled, 
additional PAH samples (i.e., at deeper sample intervals within the planned PAH sample area 
and at additional sample locations laterally from the planned sample area) were analyzed.  It 
should be noted that those PAH samples analyzed subsequent to the initial sampling event 
were analyzed outside of the sample holding time.  However, the samples were placed on-
hold at the laboratory during the initial planned sampling event, were readily available and 
provided usable information in the context of determining the extent of PAH contamination 
without requiring an additional mobilization to the Site. 
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4.1.4 Site Characterization 

As presented on Table 5, five surface (0-0.5 fbgs) and five subsurface soil samples 
were collected across the site and analyzed for TCL VOCs, SVOCs, PCBs pesticides and 
herbicides, and TAL metals. Sample results are described below according to contaminant 
class.  

4.1.4.1 VOCs 

None of the surface or subsurface soil samples exceeded the unrestricted or 
restricted-commercial SCOs for VOCs.   

4.1.4.2 SVOCs 

SVOCs were detected in 3 of the 5 surface soil samples (i.e., sample grids C20, E5 
and I15) at concentrations above the unrestricted and restricted-commercial SCOs.  The 
SVOCs present in surface soil samples above unrestricted SCOs include acenapthene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene.  The SVOCs present in surface 
samples above restricted-commercial SCOs include benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene.   

None of the subsurface soil samples analyzed contained SVOC concentrations above 
the unrestricted SCOs.   

4.1.4.3 Metals 

Three TAL metals, lead, arsenic and chromium, were detected at concentrations 
above their unrestricted SCOs in the surface soil samples. Lead was detected in 4 of the 5 
surface samples collected at sample locations E5, H30, I15 and L9. The lead results are 
consistent with the site-wide lead sampling program. Chromium was detected at one surface 
sample location (sample grid E5) at a concentration of 35.2 mg/kg, slightly above its 
unrestricted SCO of 30 mg/kg. Arsenic was detected above its unrestricted SCO at two 
surface sample locations at concentrations of 88.8 mg/kg and 116 mg/kg at sample grids I15 
and L9, respectively.  

Lead and arsenic were detected above restricted-commercial SCOs at two surface 
sample locations (I15 and L9). No other metals were detected above restricted-commercial 
SCOs in surface samples collected during the RI. 
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Lead was detected in one subsurface sample (MW-2, 4-6 fbgs) at a concentration of 
77.9 mg/kg, slightly above its unrestricted SCO. No other metals were detected above 
restricted-commercial SCOs in subsurface site characterization samples collected during the 
RI. 

4.1.4.4 PCBs 

No PCBs were detected in any surface or subsurface sample collected during the RI. 

4.1.4.5 Pesticides/Herbicides 

No herbicides were detected in any surface or subsurface sample collected during the 
RI.  Pesticide 4-4’ DDT was only detected in one surface sample at a concentration of 
0.0063 J mg/kg (sample location C20), which is slightly above the unrestricted SCO, but 
below restricted-commercial SCO. No pesticides were detected in any subsurface sample 
collected during the RI.   

4.1.5 Shooting Target Debris 

Clay pigeon (i.e., shooting target) debris covered an area of approximately 1,000-ft. by 
70-ft. north of the trap shooting lanes. In some areas, the debris was observed over 1 ft. 
deep.    

4.1.6 Off-Site Soil Berm Total Lead 

Evidence of VLS was noted at two surface locations (N9 and N14) and, therefore, 
the 0-0.5 fbgs sample was not collected.  As summarized in Table 6, lead was detected in two 
samples at concentrations of 140 mg/kg (sample location N1) and 111 mg/kg (sample 
location N9-2), above the unrestricted SCO, but below the restricted-commercial SCO. 

4.1.7 Summary  

As described above, VLS and soil impacted with elevated lead concentrations in 
excess of the unrestricted SCO and restricted-commercial SCO were widespread across the 
site with the highest concentrations observed in the 0-0.5 fbgs depth interval (see Figures 5 
and 6).  The areal extent of lead-impacted soil decreased significantly with depth, such that 
lead concentrations above the restricted-commercial SCO were not observed beyond 2 fbgs 
and lead concentrations above the unrestricted SCO were not observed beyond 3 fbgs.  
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Six of the 11 soil samples analyzed for TCLP lead exceeded the TCLP hazardous 
waste characteristic threshold concentration of 5 mg/L, indicating the possible need to treat 
the lead-impacted soil prior to disposal as a non-hazardous waste; or, dispose of the soil 
exceeding the TCLP threshold as a hazardous waste.  No linear correlation appears to exist 
between total and TCLP lead concentrations.   

PAHs were detected above unrestricted and restricted-commercial SCOs as 
illustrated on Figures 5 and 6. The areal extent of PAH-impacted soil also decreased 
significantly with depth, such that PAH concentrations above the restricted-commercial 
SCO were not observed beyond 2 fbgs and PAH concentrations above the unrestricted SCO 
were also not observed beyond 2 fbgs. 

Some additional contaminants (arsenic, chromium, 4,4’-DDE and 4-4’ DDT) were 
observed above unrestricted SCOs in surface samples collected during the RI.  None of 
these contaminants was observed above restricted-commercial SCOs. None of these 
contaminants was observed in subsurface sample locations above unrestricted or restricted-
commercial SCOs. 

VLS was evident at two surface locations (N9 and N14) on the off-site soil berm.  
None of the soil berm samples analyzed contained lead concentrations in excess of the 
restricted-commercial SCO. 

 

4.2 Groundwater 

Table 7 presents a comparison of the detected groundwater parameters to the Class 
GA Groundwater Quality Standards (GWQS) per NYSDEC TOGS 1.1.1 Ambient Water 
Quality Standards and Guidance Values and Groundwater Effluent Limitations (June 1988).   
The results of the sampling in the new monitoring wells are discussed in the following 
sections.   

4.2.1 Volatile Organic Compounds 

No VOCs were detected in any of the samples collected from monitoring wells MW-
1, MW-2, and MW-3. 
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4.2.2 Semi-Volatile Organic Compounds 

Bis(2-ethylhexyl)phthalate was detected in all 3 newly installed monitoring wells; 
however, this compound is a common sampling/laboratory artifact and was detected in the 
method blank as well as in the sample. 

4.2.3 Metals 

Total lead was detected in MW-3 at a concentration of 512 micrograms per liter 
(ug/L), which exceeds the GWQS/GV of 25 ug/L.  The soluble lead concentration in MW-
3 (7.8 BN) is well below the GWQS/GV.  Other metals detected at concentrations above 
GWQS/GV were limited to total iron, magnesium, manganese, and sodium.  Soluble 
magnesium and sodium also exceeded Class GA standards in each of the newly installed 
wells. 

4.2.4 Pesticides 

No pesticides were detected in any of the samples collected from the three newly 
installed monitoring wells. 

4.2.5 Polychlorinated Biphenyls 

All of the analyzed PCBs (Aroclors) were reported as non-detectable in each of the 
wells sampled. 

4.2.6 Summary 

Groundwater data indicate no significant impact. With the exception of one total lead 
exceedance in MW-3, detected constituents were generally limited to naturally occurring 
metals and minerals. 

4.3 Bench-Scale Testing Results 

Bench-scale testing results indicate that an addition of approximately 5% Portland 
Cement successfully treated lead-impacted soil to TCLP lead concentrations below 5 mg/L. 
Initial TCLP concentrations of samples that were successfully treated ranged from 16.5 
mg/L to 504 mg/L. Post treatment TCLP lead concentrations of those samples ranged from 
0.0053 mg/L to 0.104 mg/L.  
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Phosphoric acid (0.5%, 2% and 5%) and 2% Portland Cement successfully treated 
some, but not all of the samples to below 5 mg/L. The results of the bench-scale tests are 
summarized on Table 8 and illustrated on Figure 7.  

4.4 Data Usability Summary 

In accordance with the Section 7.0 of the RI Work Plan (Ref. 7), 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 Report (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 D 
includes the DUSR, which was prepared in accordance with Appendix 2B of NYSDEC’s 
draft DER-10 guidance (Ref. 9).  Included with the DUSR were edited laboratory report 
tables reflecting the final sample results with edits and qualifications recommended by the 
validator. 
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In general, sample processing was conducted in compliance with protocol 
requirements.  The following are a brief summary of quality issues of concern reported in the 
DUSR: 

• With the exception of one SVOC in one sample [2,4-dinitrophenol in 
MW-1 (4.0-6.0)], analytical results are usable as reported; usable with minor 
edit or qualification; or reported as estimated values. 

• Most of the lead results are qualified as estimated (J qualified) due to 
matrix effects. 

• Due to the lack of resolution of the responses, results for 
benzo(b)fluoranthene and benzo(k)fluoranthene were reported by the 
laboratory as a combined result of benzo(b)fluoranthene and the 
subsequent results of benzo(k)fluoranthene were reported as non-detect.  
The DUSR states that because the specific proportion is not known, the 
reported results for those two compounds have been edited to reflect a 
two-thirds/one-third proportion of the total concentrations and qualified 
as estimated. 

• Some of the low-level detections of methylene chloride are considered 
external contamination. 

 
In general, internal laboratory quality control (QC) samples and site-specific QC samples 
indicate satisfactory analytical accuracy, precision, and completeness, with one exception.  
Due to very poor response for SVOC 2,4-dinitrophenol in the associated continuing 
calibration standard, the result for that compound in MW-1 (4.0-6.0) was rejected.  Sample 
shipping coolers were received in good condition and at an appropriate temperature.  Field 
duplicate evaluations performed on subsurface soil sample G14-4 and groundwater sample 
MW-1 for the full TCL/TAL parameter lists and surface soil sample E6-1 for PAHs showed 
acceptable correlations.  In addition, field duplicate evaluations performed on select surface 
and subsurface samples for total lead showed acceptable correlations.  Data quality issues are 
further described in the DUSR (Appendix D). 
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5.0 FATE AND TRANSPORT OF COPCS 
The soil and groundwater sample analytical results 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  

Volatilization of chemicals present in soil and groundwater and generation of fugitive 
dust are potential migration pathways for airborne transport of COPCs. 

5.1.1 Fugitive Dust Generation 

Non-volatile chemicals present in soil can be released to ambient air as a result of 
fugitive dust generation. However, because the Site is vegetated with grasses, shrubs, and 
small trees, suspension and dispersion of contaminants due to wind erosion or physical 
disturbance of surface soil particles containing lead and/or SVOCs is unlikely. Furthermore, 
much of lead impact is in the form of lead shot and would not be readily dispersed by wind.  
Under a hypothetical future commercial land use, the majority of the Site would be covered 
by structures, asphalt, and grass/ornamental landscaping.  However, fugitive dusts may also 
be generated during excavation activities under both the current and future use scenarios.  
Therefore, this migration pathway is potentially relevant under the current and reasonably 
anticipated future land use. 

5.1.2 Volatilization 

Volatile chemicals are not present in site soil and groundwater; therefore, this 
migration pathway is not relevant. 

5.2 Waterborne Pathways 

Chemicals in subsurface soils could be potentially transported via storm water runoff 
during excavation or construction activities, or via leaching to groundwater. 

5.2.1 Surface Water Runoff  

Erosion and transport of surface soils and associated sorbed chemicals in surface 
water runoff is a potential migration pathway.  The potential for off-Site soil particle 
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transport with surface water runoff is low, as the Site is predominantly covered in vegetative 
growth and allows for infiltration of storm water. Furthermore, the area of the Site is 
serviced by a municipal storm water collection system, which limits the potential for off-site 
transport on-Site precipitation. 

5.2.2 Leaching 

Leaching refers to chemicals present in soil migrating downward to groundwater as a 
result of infiltration of precipitation.  However, it is necessary to determine how much of 
that contamination will actually contribute to a violation of groundwater standards upon 
reaching and dispersing into groundwater. When contamination leaves a particle of soil in 
the form of leachate, there are many mechanisms at work that prevent all of the 
contamination that leaves the contaminated soil from impacting groundwater. For instance, 
some of the contamination that initially leaches from the soil will be adsorbed by other soil 
particles before it reaches groundwater, while some will be reduced through natural 
attenuation or other mechanism. These mechanisms occur during transport and may work 
simultaneously. They include: 1) volatilization; 2) sorption and desorption; 3) leaching and 
diffusion; 4) transformation and degradation; and 5) change in concentration of 
contaminants after reaching and/or mixing with the groundwater surface. 

The PAHs detected in site soils were not present in site groundwater.  Although lead 
is present throughout surface soils and, to a lesser degree, subsurface soils, only monitoring 
well MW-3 contained a total lead concentration above the Class GA water quality standard.  
Soluble lead was not detected in any groundwater sample. The presence of VLS and high 
concentrations of lead in soil (i.e., up to 98,000 mg/kg) have not significantly impacted 
groundwater across the Site. However, due to the presence of total lead above GWQS/GV, 
leaching from surface soils to on-Site groundwater is considered a relevant migration 
pathway.  As only the up-gradient well (i.e., MW-3) is impacted with total lead, the potential 
for off-site migration of impacted groundwater is minimal.  

 

5.3 Exposure Pathways 

Based on the analysis of chemical fate and transport provided above, the pathways 
through which Site COPCs could reach receptors off-site at significant exposure point 
concentrations are fugitive dust emissions via physical disturbance of soil particles.  This 
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exposure pathway may be reduced, but would not necessarily be fully addressed, under the 
future unremediated commercial land use scenario discussed in Section 6.0. 
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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.  The 330 Maple Road site 
is currently unoccupied.  Under unremediated Site use conditions, human contact with Site-
related COPCs can be expected to occur primarily by two types of receptors: trespassers 
who may traverse the property and construction workers that may work at the Site. 
Construction workers would be limited to adults, whereas trespassers may be comprised of 
children, adolescents, and adults.  

 In terms of future use, the current site owner (Benderson Development Company, 
LLC) intends to redevelop the Site as mixed-use commercial and retail plaza with associated 
businesses, drives, and surface parking lots.  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 exposed onsite receptors comprised of the general public, 
the commercial worker (groundskeeper), and the construction worker (utilities). 

The chemicals prevalent in unremediated soil at elevated concentrations are lead and 
PAHs.  Total lead (but not soluble lead) was also present in one groundwater sample.  Non-
volatile chemicals present in soil can be released to ambient air as a result of fugitive dust 
generation.  Under both the unremediated current and future (commercial) use conditions, 
potential exposure routes are incidental ingestion, dermal contact, and inhalation of re-
suspended particulates in air; and dermal contact with compounds in groundwater. 

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 
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Support Document are considered protective of human health under both the current and 
future site use condition.  

RI and historic soil data was reviewed to determine the highest exposure point 
concentration for lead and PAHs detected on the site. Table 9 presents the PAH 
concentrations obtained from sample locations E10-1 and E14-1 at a depth of 0 to 0.5 fbgs 
during the November 2006 RI completed by Benchmark.  The highest lead concentration in 
a sample collected by Benchmark was obtained from sample SS-9 (0-0.5 fbgs) (located 
within the RI sample grid E28) during the 2006 Supplemental Lead Sampling Event.  These 
results are compared to the above-discussed health-based cleanup objectives from Table 
5.3.6-2 of the Technical Support Document. 

As shown on Table 9, all compounds were detected above the human health-based 
SCOs. Accordingly, unacceptable health risks attributable to site-related COPCs are 
indicated for the potential receptors identified above 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. 

RI data for monitoring well MW-03 indicates an exceedance of the NY State Class 
GA groundwater quality standard for total lead, suggesting that groundwater impacts are 
present and localized. As only the up-gradient well (i.e., MW-3) is impacted with total lead, 
the potential for off-site migration of impacted groundwater is minimal. As such, the 
unremediated condition will not pose a potential risk to off-site receptors.  

6.2 Potential Ecological Risks 

The 330 Maple Road Site is currently unoccupied. The premises consist of an 
outdoor shooting range and a two-story clubhouse.  The Site is vegetated primarily by 
grasses, shrubs, and small trees.  There are no known threatened or endangered species, nor 
important plant habitats listed at the Site.   No natural waterways are present on or adjacent 
to the Site.  The reasonably anticipated future use is commercial with the majority of the Site 
covered by buildings, asphalt and ornamental landscaping.  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 information and analyses presented in the preceding sections, 

constituents of concern (COCs) at the site are comprised of lead and PAHs in surface and 
subsurface soil and, to a lesser extent, total lead in groundwater. Soil and groundwater 
concentrations indicate unacceptable health risk to current and reasonably anticipated future 
receptors. Based on the available data remedial action to address the environmental and 
health concerns is required. 

Relative to the volume of on-Site soil impacted with lead and PAHs, the following 
was noted: 

• it is estimated that VLS is present in approximately 9,000 cubic yards (CY) of 
surface and sub-surface soil on-Site; over 90% of the VLS was noted in the 
upper 1 foot. 

•  it is estimated that lead is present above the unrestricted SCO in 
approximately 21,700 CY of surface and sub-surface soil on-Site (samples 
impacted with VLS are assumed to exceed the unrestricted SCO and are 
included in that estimated volume); 

• it is estimated that lead is present above the restricted-commercial SCO in 
approximately 11,300 CY of surface and sub-surface soil on-Site (samples 
impacted with VLS are assumed to exceed the restricted SCO and are included 
in that estimated volume); 

• it is estimated that PAHs are present above the unrestricted SCO in 
approximately 8,300 CY of surface and sub-surface soil on-Site; 

• it is estimated that PAHs are present above the restricted-commercial SCOs in 
approximately 7,200 CY of surface and sub-surface soil on-Site. 

• Some areas of the Site are impacted with both lead and PAHs such that the 
total volume of impacted soil on-Site is less than the sum of the lead-impacted 
soil and PAH-impacted soil. As such, the net volume of lead- and PAH- 
impacted soil above restricted-commercial SCOs is estimated at approximately 
17,200 CY. The net volume of lead- and PAH- impacted soil above 
unrestricted SCOs is estimated at approximately 24,700 CY. 
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TCLP lead analysis was completed for 11 samples with a broad range of total lead 
concentrations (i.e., 357 mg/kg to 89,500 mg/kg). Six of those samples exceeded the TCLP 
hazardous waste characteristic threshold concentration of 5 mg/L. However, no linear 
correlation appears to exist between total and TCLP lead concentrations. Furthermore, 
during the supplemental lead sampling event in May 2006, TCLP lead analysis of one soil 
sample with VLS removed exhibited TCLP lead concentration of 11.5 mg/L, indicating that 
removal of VLS does not preclude the need to treat lead-impacted soil to attain a TCLP lead 
concentration below 5 mg/L.  

Bench-scale testing results indicate that an addition of approximately 5% Portland 
Cement successfully treated lead-impacted soil to TCLP lead concentrations below 5 mg/L. 
To evaluate whether soil treatment was successful on the varying sample conditions 
observed during the RI, samples treated and analyzed contained a broad range of initial 
TCLP lead concentrations, samples that that were sieved to remove VLS and samples that 
contained high concentrations VLS. 

Shooting target debris covered an area of approximately 1,000-ft. by 70-ft. north of 
the trap shooting lanes. In some areas, the debris was observed over 1 ft. deep. The material 
is not known to be composed of hazardous or regulated substances. As the target debris will 
not be re-used on-Site during future development, the materials will be tested in accordance 
with a permitted solid waste disposal facility’s waste characterization protocols for disposal. 

VLS was evident at two surface locations (N9 and N14) on the off-Site soil berm.  
None of the soil berm samples, including samples from the top of the berm and beneath the 
berm, which were analyzed, contained lead concentrations in excess of the restricted-
commercial SCO. 

Remedial Alternatives will be evaluated in an Alternatives Analysis Report (AAR). 
The AAR will be submitted under separate cover upon NYSDEC approval of the final RI 
report. 
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TABLE 1

GROUNDWATER ELEVATION MEASUREMENTS

RI Report
330 Maple Road Site

Benderson Development Company

Monitoring 
Location

Top of Protective 
Casing Elev.

Top of PVC 
Riser Elev. Grade

Water Level 
from Top of 

Riser

Groundwater 
Elevation

MW-1 500.05 500.25 498.76 16.36 483.89

MW-2 499.03 498.91 496.64 3.99 494.92

MW-3 501.15 500.92 498.57 5.11 495.81

1. All wells were surveyed on 1/11/07 with site specific datum of 500 feet.
2. All elevations are feel above mean sea level.

Notes:
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TABLE 6

OFF-SITE SOIL BERM
TOTAL LEAD ANALYTICAL DATA SUMMARY

RI Report
330 Maple Road Site

Benderson Development Company

Sample Location and Depth (fbgs)

Total Lead (mg/Kg) 140 J 47.5 J 10.5 J 29.1 J 9.4 J 38.2 J 13 J 30 J

Sample Location 

Total Lead (mg/Kg) 10 J 111 J 14.4 JN 32.9 JN 12.5 JN 20.2 JN 17.4 JN 13.7 JN

fbgs = feet below ground surface.
N = Spike sample recovery is not within quality control limits.
J = Indicates value estimated

BOLD  = Analytical result exceeds NYSDEC Part 375 Unrestricted SCO of 63 ppm.
  

Parameter N5-1
(0-0.5)

N18 
(10.0-11.0)

N18-1
(0-0.5)

N5
(8.0-9.0)

N1 
(8.0-9.0)

N1-1
(0-0.5)

N14
(10.0-11.0)

N14-2
(0.5-1.0)

N30-1
(0-0.5)

Definitions:

N26
(10.0-11.0)

N26-1
(0-0.5)

N30
(10.0-11.0)

Parameter N9
(8.0-9.0)

N9-2
(0.5-1.0) 

N22
(10.0-11.0)

N22-1
(0-0.5)
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