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1.0  INTRODUCTION 
Roux Associates, Inc. (Roux Associates), on behalf of ExxonMobil Oil Corporation 

(ExxonMobil), has prepared the following description of soil vapor sampling results and scope of 

work for additional soil vapor sampling within Operable Units 2 and 3 (OU-2 and OU-3) of the 

ExxonMobil former Buffalo Terminal, Buffalo, New York (Site; Figure 1).  The soil vapor 

sampling described in this report was completed in October and November 2008 in accordance 

with: 

• the Soil Vapor Sampling Plan dated April 21, 2008 (Plan);  

• the letter dated June 16, 2008 entitled “Response to NYSDEC Draft Comments Dated 
May 28, 2008 Regarding Soil Vapor Sampling Plan dated April 21, 20098 (Site 
# C915201)”; and  

• the letter dated August 11, 2008, entitled “Response to NYSDEC/NYSDOH Emailed 
Comments Dated July 22, 2008 Regarding Soil Vapor Sampling Plan dated April 21, 
2008  (Site # C915201)”   

The soil vapor sampling results (summary tables and analytical reports) were forwarded to the 

NYSDEC in a letter dated December 5, 2008.  This report includes an evaluation of the data and 

proposes additional sampling. 

OU-2 is located south of Elk Street and north of Prenatt Street and OU-3 is located south of 

Prenatt Street and north of the Buffalo River, as shown in Figure 2.  The results of previous 

subsurface investigations within OU-2 and OU-3 were described in the Plan and will not be 

reiterated here. 

The soil vapor sampling and analysis of the potential for soil vapor intrusion completed per the 

Plan in October and November 2008, coupled with the further sampling recommended in this 

report, will address the following three goals: 

• Evaluation of existing occupied buildings onsite; 

• Evaluation of site property boundaries; and 

• Evaluation of the potential for vapor generation from areas of separate-phase product. 
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The results described herein relate to four buildings associated with the former petroleum 

refinery and/or active petroleum storage and distribution operation that are currently occupied 

within the limits of OU-2 and OU-3.  These are: 

• the Buckeye Terminals, LLC (Buckeye) warehouse/garage/main terminal office in the 
Administrative Offices and Operations Area (AOOA) in OU-2 (identified on Figure 2 as 
Building 152 - Main Office [Former Mechanical Shops]); 

• the building identified on Figure 2 as Building 153 - Store House in the AOOA in OU-2; 

• the garages in the Babcock Street Properties Area (BSPA) in OU-2 (identified on 
Figure 2 as Building 140 - One Babcock Street Tenants (One Babcock) [former Lakes 
Division Garage]); and 

• the One Babcock Street offices and warehouse (identified on Figure 2 as Building 135 – 
One Babcock Street Offices [former Barrel House]), located within the BSPA in OU-3. 

Vehicles and equipment are stored and maintained in the garages in all buildings with the 

exception of Building 135 and activities include the use of petroleum products.  In addition, 

portions of each of the buildings include office and/or storage space.  Detailed descriptions of the 

site setting and history of OU-2 and OU-3 were described in the Plan and will not be reiterated 

here.  Unoccupied buildings were not included in the Plan and include the Laboratory Building 

located within the AOOA which is abandoned and locked with no plans to reopen it, the 

Electrical Sub-Station A structure in the AOOA which is not used for continuous occupancy, and 

the One Babcock Street Storage Facility [former Truck Loading Rack] used for storage and 

which is not occupied on a regular basis. 

To evaluate existing occupied buildings, ExxonMobil collected multiple soil vapor and/or sub-

slab vapor samples either beneath the slabs of the occupied buildings or immediately adjacent to 

the buildings.  Samples were collected due to the presence of volatile petroleum constituents 

and/or mercury in soil and groundwater in the vicinity of occupied buildings and utility corridors 

and due to the presence of separate-phase product in OU-3. 

In addition, several soil vapor samples were collected along the BCP site boundary in areas 

where volatile petroleum constituents and/or mercury were detected in soil and groundwater 

during previous investigations. 
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Finally, soil vapor samples were collected at two locations above the separate-phase product 

plume in OU-3 to evaluate the potential for generation of impacted soil vapor in separate-phase 

product areas. 

Where possible, soil vapor points were located underneath pavement or concrete. 

Sampling was conducted in accordance with the Soil Vapor Intrusion Guidance Document 

(NYSDOH, 2006).  In the following sections, the results of the soil vapor and sub-slab samples 

are evaluated relative to NYSDOH soil vapor comparison values (NYSDOH, 2006). 

In order to address the environmental conditions at the Site, ExxonMobil entered into a 

Brownfield Site Cleanup Agreement with the New York State Department of Environmental 

Conservation (NYSDEC) on April 3, 2006.  Under this agreement, the Site entered into New York 

State’s Brownfield Cleanup Program (BCP).  The Site is defined, for the purposes of the BCP, as 

the area within the limits of the five OUs.  In addition, the Site was divided into nine geographic 

areas for the purpose of assessing environmental conditions and reporting the results of area-

specific activities.  These geographic areas were designated according to the historical primary 

operations that occurred in each portion of the Site.  OU-2 encompasses portions of the former 

geographic areas designated as the northern portion of the BSPA and the AOOA, as well as the 

northern portion of the Former Refinery Area (FRA), Northern Tank Yard Area (NTYA), 

Northeast Process and Storage Area (NPSA), and a small northern portion of the Central Rail and 

Process Area (CRPA).  OU-2 is depicted on Figure 2.  OU-3 encompasses the southern portions 

of the BSPA, FRA, and CRPA, as well as the entire Southern Tank Yard Area (STYA), as 

shown on Figure 2. 

The operational portion of the Site south of Elk Street is currently a petroleum products storage 

and distribution facility owned and operated by Buckeye with the surrounding non-operating 

area (formerly part of historic operations) owned by ExxonMobil.   

Until recently, there was no comprehensive development plan currently in place for this portion 

of Buffalo.  However, ExxonMobil and other stakeholders in the area undertook an evaluation of 

the best future use of the property and surrounding areas of this portion of Buffalo known as the 
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“Elk Street Corridor”.  In November 2008, the results of the evaluation were documented in a 

report entitled “Elk Street Corridor Redevelopment Plan” (Wendel Duchscherer, 2008).  In the 

vicinity of the Site, the Preferred Redevelopment Plan includes a combination of light industrial, 

back office, commercial, green space, and very limited retail use.  Until the redevelopment plan 

is implemented, continued uses of the Site include vacant land with a portion operating as a 

petroleum products storage and distribution terminal owned and operated by Buckeye and a 

portion (on the Babcock Street Properties Area (BSPA)) owned and operated by One Babcock 

for various industrial purposes.  This work plan will guide further evaluation of soil vapor 

impacts based on current and reasonably anticipated future uses of the property. 
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2.0  SOIL VAPOR SAMPLING SCOPE OF WORK PERFORMED 
The following sections include the description and rationale for selection of the soil vapor 

samples collected in October and November 2008 and the scope of work completed to collect the 

samples. 

2.1  Description of Samples Collected 
Because volatile petroleum constituents have been detected in soil and groundwater in OU-2 and 

OU-3 and separate-phase product has been identified in site wells, ExxonMobil evaluated the 

potential for intrusion of site-related constituents from the subsurface to the interior spaces for 

the three occupied buildings in OU-2 and the occupied building in OU-3.  In addition, 

ExxonMobil evaluated the potential for soil vapor near the separate-phase product plume and the 

Site property boundary.  All samples were analyzed for petroleum-related VOCs and methane.  

In addition, two samples were analyzed for mercury, as described below.  As described in 

Section 1, soil vapor sampling activities were completed at four buildings associated with the 

former petroleum refinery and/or active petroleum storage and distribution operation are 

currently occupied within the limits of OU-2 and OU-3.  These are: 

• the One Babcock Street offices (former Barrel House), identified as Building 135, 
located within the BSPA; 

• the garages in the BSPA (identified as Building 140 – Former Lakes Division Garage 
[One Babcock Street Tenants]);  

• the Buckeye’s warehouse/garage/main terminal office in the AOOA (identified as 
Building 152 - Main Office (Former Mechanical Shops)); and 

• the building identified as Building 153 - Store House in the AOOA. 

Because soil samples collected near the four occupied buildings have measured concentrations of 

volatiles as discussed in the Plan and one occupied building in the BSPA is in the vicinity of a 

separate-phase product plume, ExxonMobil collected multiple soil vapor and/or sub-slab vapor 

samples either beneath the slabs of the occupied buildings or immediately adjacent to the 

buildings.  The locations and depths of the samples are described below by area.  Figure 2 shows 

the locations of the sub-slab and/or soil vapor samples.  The rationale for the selected sampling 

points is described below.  In most cases, the samples were collected from the location shown in 

the Plan or from an alternative location less than 5 feet away.  The actual locations are shown on 
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Figure 2.  Where installation of the sampling point was not possible (SV-7) or the location was 

moved significantly (SV-12), these changes are described below. 

2.1.1  BSPA Vapor Samples in the Vicinity of Buildings 135 and 140 
Soil samples collected from the BSPA near Building 135 identified petroleum impacts in shallow 

and deep soil.  Soil samples collected near Building 140 identified petroleum and mercury 

impacts at 2.5 feet below grade.  The soil vapor samples were collected from a shallow depth of 

2 feet, approximately 1 foot deeper than the building slab of the slab-on-grade buildings to 

evaluate the potential for vapor intrusion into the buildings. 

A well point system for groundwater remediation operates along the entire southern border of 

OU-3 adjacent to the bulkhead.  The well point system depresses the water table and extracts 

groundwater by inducing a vacuum on the well points.  In order to limit the potential effects of 

the vacuum generated by the well point system on the soil vapor samples in OU-3, the well point 

system was temporarily shut down one day before and during the sampling event. 

A discussion of the sampling locations for each building is described below.  Figure 2 presents 

the locations of each sample.  All samples were analyzed for petroleum-related VOCs and fixed 

gasses, including methane, carbon dioxide, carbon monoxide, oxygen, hydrogen, and nitrogen.  

In addition, sample SV-1 was analyzed for mercury. 

Building 135 

Separate product has been identified in the immediate vicinity of Building 135 - One Babcock 

Street Offices (former Barrel House).  Separate-phase product thicknesses are generally higher in 

the vicinity of the northern portion of Building 135.  In addition, the highest concentrations of 

VOCs in soil and groundwater were observed toward the northern end of the building and 

upgradient of the building.  A storm sewer (potential preferential pathway) runs east-west 

approximately 30 feet north of the building.  In addition, the 72-inch municipal sewer in 

Babcock Street runs in a north to south direction from the Buffalo River to Elk Street.  A natural 

gas line runs south from Elk Street along the east side of Babcock Street to Building 135.  It 

enters the west side of the building approximately five feet from the northwest corner of the 

building.  One soil vapor sample (SV-10) was installed in asphalt between the One Babcock 
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Street Offices and the sewer line near the northwest corner of the building.  A second soil vapor 

sample (SV-11) was installed in asphalt between the One Babcock Street Offices and the storm 

sewer line near the northeast corner of the building.  These samples were used to assess the 

potential for soil vapor intrusion into the occupied building, as well as the potential for 

generation of impacted soil vapor in separate-phase product areas (discussed further below).  The 

northern portion of the building is occupied with offices.  The southern portion of the building is 

used as warehouse space.  Since separate-phase product has only been detected infrequently in 

isolated monitoring wells near the southern portion of the building and since the southern end of 

the building is unoccupied, no soil vapor samples were completed at the southern end of the 

building. 

Building 140 

The highest concentrations in soil and/or groundwater were in samples collected on the 

upgradient end of Building 140.  As pipe removal activities were conducted just north of the 

building and the most occupied garage is located at the northern end of the building, a sub-slab 

vapor sample (SV-1) was collected within the occupied portion of Building 140.  Utilities are 

located on the southern and eastern edges of the building and may present a preferential pathway 

of vapor migration.  A natural gas line runs south from Elk Street along the east side of Babcock 

Street.  A branch from the main line crosses under Babcock Street and enters through the south 

side Building 140 approximately 10 feet from the southeast corner of the building.  A second 

sub-slab vapor sample (SV-2) was collected within the occupied office space located on the 

southeast end of the building.  The southern sample, SV-2, is closest to the western end of OU-2; 

therefore, it was also selected to evaluate for the presence of subsurface vapor at the Site 

property boundary. 

2.1.2  AOOA Vapor Samples in the Vicinity of Buildings 152 and 153 

Soil samples collected from the AOOA near Buildings 152 and 153 identified petroleum impacts 

in shallow soils in the area.  The shallow contamination is likely due to surface spills, instead of 

groundwater contamination, as deeper soils at the groundwater table are generally not 

contaminated.  As groundwater is shallow and potential sources are likely related to surface 

spills, the soil vapor samples were collected from a shallow depth of 2 feet, approximately 1 foot 

deeper than the building slab of the slab-on-grade buildings to evaluate the potential for vapor 
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intrusion into the buildings.  A discussion of the sampling locations for each building is 

described below.  Figure 2 presents the locations of each sample.  Samples were analyzed for 

petroleum-related VOCs and fixed gasses. 

Building 152 

To characterize potential vapors in the vicinity of Building 152 and to identify any areas for 

future characterization, three soil vapor samples were collected from paved areas around 

Building 152.  One sample (SV-3) was collected from an unpaved area upgradient of the 

building near the storm sewer line.  Installation of this point in the proposed paved area was not 

possible due to encountering concrete beneath the asphalt pavement in excess of 14 inches.  One 

soil vapor sample (SV-4) was collected east of Building 152 in the paved area between this 

building and Building 153.  In addition, one soil vapor sample (SV-5) was collected from a 

paved area at the downgradient edge of the building to characterize soil vapor on the southern 

side of the building.  This sample was located near the underground electrical/control conduit, 

which runs south from Building 152 to the Tank Truck Loading Rack (Building 112), in order to 

also characterize the potential preferential pathway along the underground utility that may be due 

to migration of vapors from separate-phase product and soil impacts in the vicinity of the loading 

rack. 

Building 153 

Two soil samples which were collected from SB-192, located approximately 100 feet north of 

the Store House (Building 153), identified petroleum constituents at a shallow depth, stained 

soils, and PID reading in excess of 100 ppm.  As this area may have a source of volatile 

constituents and is located upgradient of the building, one soil vapor sample (SV-6) was 

collected from a concrete area to the north of Building 153, downgradient of SB-192.  In 

addition, one soil vapor sample (SV-7) was attempted in a paved area immediately downgradient 

of the building to characterize the extent of any potential soil vapor contamination.  SV-7 could 

not be installed due to shallow water encountered at approximately 1.5 feet below grade.  Several 

unsuccessful attempts were made to install this sample point.  This point was intended to 

characterize the extent of any potential soil vapor impacts that may be due to migration of vapors 

from separate-phase product and soil impacts in the vicinity of the loading rack.  In addition, it 

was located approximately 50 feet to the east of soil boring SB-191 where VOC soil 
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concentrations, black staining, petroleum odor, and a PID reading of 30 ppm were observed at 

3 to 4 feet below land surface. 

2.1.3  OU-3  Characterization of the Potential for Soil Vapor Generation in Separate-Phase 
Product Areas 
In addition to characterizing potential for vapor intrusion into Building 135, SV-10 and SV-11 

also characterized soil vapor VOCs and methane related to the separate-phase product plume in 

OU-3.  One additional sample (SV-12) was collected in OU-3 for this purpose.  Sample SV-12 

was initially located above the main product plume in OU-3 in a paved road just to the west of 

the active lined aboveground tank farm in the STYA.  The point was moved approximately 

160 feet to the west in an unpaved area adjacent to a paved road after three unsuccessful attempts 

were made to install the point in the original location (concrete/rock in excess of 14 inches was 

encountered at each location attempted).  SV-12 is located in the vicinity of several wells, which 

currently and historically have separate-phase product present. 

The soil vapor samples were collected from a shallow depth of 2 feet.  In order to limit the 

potential effects of the vacuum generated by the well point system on the soil vapor samples in 

OU-3, the well point system was temporarily shut down one day before and during the sampling 

event. 

2.1.4  Additional Boundary Soil Vapor Samples 
As described above, sub-slab soil vapor sample SV-2 was collected to understand soil vapor 

concentrations that may migrate to offsite areas to the west, as well as to assess potential soil 

vapor impacts to the occupied building.  Two additional samples, SV-8 and SV-9, were collected 

on the northern property boundary within the FRA and northeastern property boundary, within 

the NPSA, respectively.  The soil vapor samples were collected from a shallow depth of 2 feet. 

These samples were collected to further understand the concentrations of soil vapor that may be 

present at the Site boundaries adjacent to offsite areas.  Sample SV-8 was moved from its 

original location in the NTYA near the site entrance to the FRA just north of Test Pit 12A based 

upon the second round of comments provided by the NYSDEC and NYSDOH on July 22, 2008.  

The comments stated that NYSDEC and NYSDOH were concerned about the potential off-site 
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migration of vapors from existing contamination in the northern portion of the FRA.  SV-9 was 

collected from an unpaved area just west of the OU-2 boundary and current ExxonMobil 

property line.  No utilities are located in this area. SV-9 is located between soil boring SB-107 

and the property line since SB-107 had the highest total VOC and TPH concentrations in the 

vicinity of and below the water table in this area of OU-2 and had one of the highest 

concentrations of mercury in OU-2.  SV-9 was therefore analyzed for petroleum-related VOCs, 

methane and mercury.  SV-8 was analyzed for petroleum-related VOCs and methane. 

2.2  Scope of Work Completed 
The Scope of Work for the sample collection and data evaluation was divided into the following 

tasks: 

• Task 1 – Utility Clearance Activities; 

• Task 2 – Sample Collection and Analysis; and 

• Task 3 – Data Evaluation and Report Preparation. 

Each task is described below: 

2.2.1  Task 1 – Utility Clearance and Installation of Soil Vapor Sampling Points 
Prior to any intrusive activities, the New York One Call center was contacted to mark out all of 

the utilities in the study area.  To ensure that no utilities were disrupted during the installation of 

the sampling points, a utility clearance was completed by hand prior to installing the sample 

collection point.  The building owner was also questioned to provide information regarding the 

location of any potential utilities in the areas that were to be sampled. 

Soil Vapor Sample Points 

The soil vapor sample points were installed to a depth of 2 to 2.5 feet using hand tools.  Each 

sample point was installed at least one foot above the water table.  Approximately 2 inches of 

sand were installed in the bottom of the borehole and a length of Teflon-lined sample tubing 

fitted with a six inch long stainless steel sample screen was inserted into the borehole. The 

annular space was backfilled with coarse sand to one foot above the sample tubing.  Above the 

sand, a bentonite seal was installed in the annular space to within one foot of ground surface to 

secure the sample tubing in place and to seal the borehole to prevent infiltration of ambient air to 
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the soil gas sample point.  The borehole was then backfilled with non-impacted native material, 

more bentonite, or clean sand to grade.  Figure 3 provides a schematic of the sampling set-up for 

VOCs and Figure 4 provides a schematic of the sampling setup for mercury.  The end of the 

tubing protruding above the land surface was sealed until the soil sampling began.  The sample 

points were left in place with the tubing capped following sample collection. 

Sub-Slab Vapor Sample Points 

For indoor sub-slab samples, a 1-inch hole was drilled through the concrete slab and a vacuum 

was used to loosen and remove the material within the boring to a depth of eight inches below 

the slab.  Upon reaching the target depth, two inches of coarse sand were installed in the bottom 

of the borehole.  A six inch long stainless steel sample screen attached to a length of Teflon-lined 

sample tubing was extended to the bottom of the boring (the screened interval was zero to six 

inches below the slab).  The annular space was backfilled with coarse sand to the top of the 

sample screen.  Above the sand, a temporary bentonite or modeling clay seal was installed in the 

annular space between the sample tubing and the slab penetration to secure the sample tubing in 

place and to seal the penetration through the slab to prevent migration of any potential vapors 

present beneath the slab into the building.  Figure 3 provides a schematic of the sampling set-up 

for VOCs and Figure 4 provides a schematic of the sampling setup for mercury.  The sample 

points were left in place with the tubing capped following sample collection. 

2.2.2  Task 2 – Sample Collection and Analysis 
Soil vapor samples were collected from the locations described above.  The following procedural 

steps were followed during soil vapor sample collection: 

1. For both VOC and mercury sampling, new Teflon-lined tubing was passed through a 
plastic container (i.e., bucket) and connected to a ‘T’ connector three-way valve 
assembly, with one end of the ‘T’ connector leading to a vacuum air purge pump and the 
other end leading to: 

a. a pre-evacuated six-liter summa canister with regulator calibrated to collect a sample 
over an 8-hour period for VOC sampling.  

b. the mercury sampling train including the mixed cellulose ester (MCE) pre-filter 
cartridge, solid sorbent tube (Hopcalite media), and pre-calibrated sample pump.  
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2. A tracer gas (i.e., helium) was then used to enrich the atmosphere in the immediate 
vicinity of the sampling location (using an inverted bucket) where the sampling tubing 
intersects the ground surface in order to test the borehole seal and verify that ambient air 
is not inadvertently drawn into the sample.  The tracer gas was used to verify that 
ambient air did not dilute the soil vapor sample being collected.  

3. The soil vapor sample tubing was purged of approximately three volumes of the sample 
tubing using a vacuum pump set at a rate of approximately 0.2 liters per minute.  

4. Both the purged air in the sample tubing and the helium-enriched area within the bucket 
were screened for the tracer gas.  The tracer gas was measured utilizing a portable helium 
detecting meter, which measures the rate of helium leakage in milliliters per second.  If 
the screening results indicated that the rate of helium detected in the sampling tubing was 
greater than 20 percent of the helium detected in the enriched area (i.e., within the 
bucket), the seals around the sampling equipment were reset and the sample tubing 
purged again until the tracer gas was no longer detected at levels greater than 20 percent 
of the enriched concentration located directly above the borehole.  

5. Following the purging and tracer gas verification steps, the air purge pump was turned 
off, the valve leading to the air purge pump was closed, and the soil vapor was directed to 
the summa canister for VOC samples or mercury sample pump for mercury samples for 
sample collection.  The summa canister regulator restricted the sample collection rate to 
approximately 12.5 milliliters per minute (0.0125 liters per minute) to allow the sample 
to be collected over an 8-hour period.  The mercury sample pump was laboratory 
calibrated for a flow rate of 210 milliliters per minute (0.21 liters per minute) to allow for 
a 100 liter sample to be collected over 8 hours.   

Samples were collected on October 6 and 7, 2008, October 28 and 29, 2008 and November 5, 

2008.  The following problems occurred during sampling: 

• On October 7, 2008, the mercury sample from SV-9 was discarded due to water being 
drawn into the sample pump. 

• On October 29, 2008 an attempt was made sample SV-1 for mercury for the first time 
and to resample SV-9 for mercury.  These samples were not completed as it was 
discovered that the laboratory had sent the wrong sample tube.  Both locations were 
successfully re-sampled on November 5, 2008. 

Outdoor ambient air samples were collected concurrently with the soil vapor and sub-slab vapor 

samples.  Two duplicate samples for VOCs were obtained during the sampling program by 

collecting two samples sequentially from the same sample point. 
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During sampling, weather conditions were recorded (e.g., precipitation, indoor and outdoor 

temperature, and barometric pressure).  In addition, any pertinent outdoor observations 

(e.g., odors, PID readings, and significant activities in the vicinity) were recorded. 

The field sampling team maintained a sample log sheet summarizing the sample identification, 

date and time of sample collection, identity of samplers, sampling methods and devices utilized, 

vacuum of canisters before and after samples are collected, and sample analyses.  Soil vapor 

sampling field forms are presented in Appendix A (including forms for samples that were 

discarded and re-sampled) and equipment calibration forms are presented in Appendix B. 

Each VOC sample was collected in a Summa canister over an 8-hour period.  Each VOC air 

sample was collected using the sampling methods in accordance with the NYSDOH Soil Vapor 

Intrusion Guidance (NYSDOH, 2006).  Each air/soil vapor sample was analyzed for VOCs under 

a USEPA Method TO-15 list of analytes and methane by modified ASTM 1946 (modified 

method achieves a detection limit of 10 ppmv).  In addition, soil vapor sample SV-1 was 

collected with a sample train consisting of a solid sorbent tube with MCE pre-filter cartridge and 

analyzed for mercury by NIOSH method 6009.  The use of the pre-filter allowed for analysis of 

only elemental mercury vapor on the sorbent tube.  The pre-filter was not analyzed.  Method-

specific QA/QC protocols were followed by the laboratory.  Test America Laboratories of 

Nashville, Tennessee and Phoenix, Arizona provided all laboratory services including the 

sampling containers and regulators.  Test America is an Environmental Laboratory Approved 

Program (ELAP) certified laboratory.  Laboratory data was be reported in NYSDEC ASP 

Category B deliverables. 

In addition, a Data Usability Summary Report (DUSR) was prepared for the vapor samples by a 

party independent from the laboratory performing the analysis in accordance with Appendix 2B 

of DER-10.  The report prepared by Data Validation Services (DVS) of North Creek, New York 

is presented in Appendix C.  In the instances where DVS suggested adding a qualifier to the 

laboratory data, the summary tables were modified to reflect that qualification. 
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3.0  EVALUATION OF AMBIENT AIR AND SOIL VAPOR SAMPLE RESULTS 
The following sections provide an evaluation of the soil vapor and ambient air data collected 

relative to several potentially applicable regulatory criteria and comparison values.  Sampling 

results are provided on Table 1 for VOCs and Table 2 for fixed gases (including methane).  The 

evaluation of fixed gasses presented below focuses only on methane.  

Petroleum and non-petroleum related VOCs were detected in the soil vapor and ambient air 

samples.  In addition, methane was detected at several locations at elevated concentrations.  

Mercury was not detected in either of the soil vapor samples analyzed for this parameter.  The 

discussion below focuses on VOCs and methane.  Based on the results, no further assessment of 

mercury was conducted and no additional sampling is recommended. 

3.1  Evaluation of Ambient Air Results 
VOCs were detected in all ambient air samples and results were compared to soil vapor 

concentrations to determine whether multiple sources of VOCs may impact indoor air. 

At least four compounds were detected in each ambient air sample and at least three compounds 

were detected in each soil vapor sample.  The maximum concentrations of acetone and 

chloromethane were detected in Ambient Air 2 and Ambient Air 3, respectively, suggesting that 

an ambient source, rather than a subsurface source, could contribute to acetone or chloromethane 

concentrations in indoor air.  Likewise, other VOCs detected in ambient air at similar 

concentrations as soil vapor samples, including 1,3-dichlorobenzene, 2-butanone, 2-propanol, 

dichlorodifluoromethane, and methylene chloride would likely represent a larger source of 

indoor air concentrations relative to soil vapor1. 

3.2  Development of Sub-slab Attenuation Factors and Comparison to Criteria 

Soil vapor sampling results were evaluated relative to indoor air comparison criteria and a 

methane screening level.  In order to compare indoor air criteria to soil vapor results, indoor air 

criteria were multiplied by an attenuation factor to convert each indoor air concentration to a 

                                                 
1  Indoor air VOC sources, such as adhesives, solvents, petroleum products and dry cleaned clothing, also 

contribute to indoor air concentrations. 
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corresponding soil vapor concentration.  The development of the attenuation factors and the 

comparison criteria are described below. 

3.2.1  Sub-slab Attenuation Factors and Comparison Criteria  
Two sub-slab attenuation factors were used in this analysis.  First, a sub-slab attenuation factor 

of 20 was used as a conservative value and represents the lowest indoor air to soil vapor factor 

used by NYSDOH in Decision Matrix 1 of the Soil Vapor Intrusion Guidance2 (NYSDOH, 

2006).  A second attenuation factor of 150 was used as a more typical attenuation factor based on 

studies summarized below: 

• An investigation of radon by Mosley et al. (2004) found that sub-slab vapor 
concentrations were approximately 100 to 500 times greater than indoor air 
concentrations, with ninety percent of the attenuation factors greater than approximately 
150.  Little et al. (1992) reported that indoor air concentrations were approximately 
625 times greater than soil vapor concentrations (i.e., indicating slightly greater 
attenuation than reported by Mosley et al.).  McHugh (2005) reported a radon-based 
attenuation factor in a small office building of 2000, again indicating greater attenuation 
than reported by Mosley et al. 

• Wertz & McDonald (2004) reported on the confounding effects of background indoor air 
concentration on the calculation and interpretation of sub-slab attenuation factors from a 
soil vapor/indoor air investigation involving a chlorinated solvent plume at Endicott, NY.  
They found that background concentrations in indoor air heavily influenced calculated 
subslab attenuation factors.  Furthermore, they found that the effect of background indoor 
air concentration on sub-slab attenuation factors could be reduced, but not eliminated, by 
calculating sub-slab attenuation factors only when soil vapor concentrations were above 
100 X 75% background.  Using this approach, they reported that 75% of the attenuation 
factors for the combined PCE, TCE, and trichloroethane (TCA) data were approximately 
150 or more.  This did not eliminate the effect of background and they calculated 
theoretical attenuation factors ranging from 250 to 500. 

The following soil vapor comparison criteria include: 

• Background indoor air concentrations provided by the NYSDOH (NYSDOH, 2006) 
adjusted for comparison to soil vapor data3.  VOCs are present in indoor air, regardless of 
the presence of a subsurface source.  Data are compared to adjusted indoor air 
concentrations to identify whether any indoor air impacts above background levels due to 
impacted soil vapor are probable. 

                                                 
2  NYSDOH applies a factor of twenty to the lowest indoor air concentration in decision matrix 1 (0.25 ug/m³) 

which results in the lowest sub-slab vapor concentration of 5 ug/m³. 
3  Indoor air comparison criteria were adjusted by attenuation factors of 20 and 150, as described in Section 3.2.1. 
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• OSHA PELs adjusted for soil vapor comparison3.  Because onsite buildings are used for 
industrial/commercial purposes, OSHA PELs were identified as relevant worker-related 
comparison values.  

• Twenty-five percent of the methane lower explosive limit (LEL) or 12,500 ppmv.  This 
was a conservative screening value selected to evaluate the methane concentrations 
detected. 

3.2.2  Comparison to Adjusted Indoor Air Criteria 
As part of the data evaluation process, NYSDOH presents background indoor air levels as 

screening tools generally used to determine appropriate next steps in a vapor intrusion evaluation 

(NYSDOH, 2006).  Background indoor air concentrations represent those concentrations of 

VOCs present in indoor air of buildings not affected by environmental contamination.  When site 

indoor air concentrations are consistent with background concentrations, the source(s) of VOCs 

in indoor air can be difficult to identify.  In this scenario, mitigation measures often do not result 

in a reduction of indoor air concentrations as other interior or ambient sources remain. 

As described in Section 3.2, in order to compare background indoor air concentrations presented 

in the Soil Vapor Intrusion Guidance (NYSDOH, 2006) to soil vapor concentrations, the 

background indoor air values were multiplied by a factor of 20 as a conservative attenuation 

factor and 150 as a more typical attenuation factor.  These factors were applied to identify soil 

vapor concentrations that could result in indoor air concentrations equal to the background 

indoor air level.   

Table 1 presents the comparison of detected soil vapor concentrations to adjusted background 

indoor air concentrations.  The following soil vapor results exceeded the background comparison 

criteria: 

• SV-4 and/or SV-4 DUP: 1,1-dichloroethane (1,1-DCA), carbon disulfide, cis-1,2-
dichlroethene (cis-1,2-DCE) and TCE exceed the background concentration using an 
attenuation factor of 20.  When an attenuation factor of 150 is applied, only the 1,1-DCA 
concentration exceeds its background comparison criterion. 

• SV-10: benzene (attenuation factors of 20 and 150). 

                                                 
3  Indoor air comparison criteria were adjusted by attenuation factors of 20 and 150, as described in Section 3.2.1. 
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• SV-12: benzene and ethylbenzene (attenuation factors of 20 and 150). 

In addition, detection limits of certain compounds at SV-1, SV-10, SV-11 and SV-12 were above 

the adjusted background indoor air comparison criteria. 

3.2.3 Comparison to OSHA PELs 
Table 1 also presents a comparison of adjusted OSHA PELs to soil vapor concentrations to 

assess whether subsurface conditions have the potential to impact indoor air at concentrations 

greater than occupational health and safety standards.  No subsurface soil vapor concentration 

exceeded its corresponding adjusted OSHA PEL; therefore, no worker standards are expected to 

be exceeded in indoor air.  

3.2.4  Comparison to Twenty-five Percent of Methane LEL 
Soil vapor methane concentrations ranged from non-detect (less than 10 ppmv) to 159,200 ppmv.  

Four sampling results, collected at SV-1, SV-10, SV-11, and SV-12 exceeded the methane 

comparison criteria of 12,500 ppmv.  

3.3  Evaluation of Comparison Results 
Vapor concentrations of subsurface petroleum-related constituents exceeding comparison values 

were found at three points (SV-10, SV-11, and SV-12) within the separate phase product area.  

Because the northern portion of Building 135 is partially located within this area and adjacent to 

SV-10 and SV-11, further assessment is necessary.  Petroleum constituents do not appear to be 

present at elevated concentrations in the vicinity of Buildings 152 and 153; however, 

concentrations of carbon disulfide, TCE, and select degradation compounds have been detected 

at SV-4 at concentrations exceeding comparison criteria.  The presence of chlorinated 

compounds in this area may be due to historical vehicle maintenance activities that occurred 

within the building. 

Due to elevated detection limits, VOC concentrations at SV-1 and in the northern portion of 

Building 140 are unknown; concentrations of VOCs detected in soil vapor under the southern 

portion of Building 140 (SV-2) are below levels of concern.   
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In line with the three goals of the vapor sampling stated in the Plan and reiterated in Section 1 of 

this report, the following was concluded: 

1. Evaluation of existing occupied buildings onsite: 

Further subsurface sampling is proposed at all buildings, and indoor air screening for 
methane is proposed in Building 140.  Additional sampling locations are described in 
Section 4.  No additional evaluation of mercury is required, as mercury was not detected 
in SV-1. 

2. Evaluation of Site property boundaries: 

No VOC exceeded any soil vapor or indoor air comparison criterion at boundary samples 
SV-8 (northern boundary) and SV-9 (eastern boundary), and no further investigation of 
VOCs, mercury, or methane is required in these areas based upon these sampling results4.  
SV-2, close to the western boundary, did not have any VOCs that exceeded comparison 
criteria nor did it have elevated methane.  However, based upon the results of SV-1, 
which had elevated detection limits for VOCs and elevated methane, an additional soil 
vapor boundary sample will be collected to assess the western boundary of OU-2. 

3. Evaluation of the potential for vapor generation from areas of separate-phase product: 

Soil vapor samples collected from areas of separate-phase product exhibited high 
concentrations of petroleum-related compounds, including benzene, ethylbenzene, and 
hexane.  In addition, methane was detected at greater than 25% of its LEL.  Impacted soil 
vapor may be a concern during future remedial activities and/or redevelopment in free 
product areas.  Other than in the vicinity of Building 135 (proposed sampling described 
in Section 4), no further sampling is warranted at this time. 

In addition to these three goals outlined in the Plan, an additional goal for this work plan 

includes: 

4. Assessment of the potential for vapor migration along sewer lines: 

Concentrations of VOCs and/or methane exceeding comparison values were detected in 
samples SV-1, SV-10, SV-11, and SV-4.  Each of these samples was collected near a 
sewer line.  Additional assessment is proposed to assess the potential for migration of 
VOCs and/or methane to Elk Street. 

Therefore, the three goals of additional soil vapor and indoor air investigation and assessment in 

OU-2 and OU-3 proposed herein include: 

1. Additional assessment of each occupied building; 

                                                 
4 While no additional samples are proposed based upon previous sampling results, additional samples are 

proposed along Elk Street to assess the potential for vapor migration along sewer lines. 
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2. Evaluation of the western site boundary; and, 

3. Assessment of the potential for vapor migration along sewer lines onsite and to Elk 
Street.  

Eight additional soil vapor samples are proposed to be collected, as described in Section 4, 

below.  In addition, a methane screening will be conducted in Building 140 using an LEL meter. 
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4.0  PROPOSED ADDITIONAL SAMPLING 
Based upon the evaluation of the soil vapor data collected in October and November 2008, as 

presented in Section 3, additional sampling is recommended as described in this section.  The 

rationale for selection of sampling locations is described below and summarized in Table 3. 

4.1  Proposed BSPA Vapor Samples in the Vicinity of Buildings 135 and 140, the 72-inch 
Municipal Sewer in Babcock Street and the Western BCP Site Boundary 
The following additional sampling is proposed in the BSPA.   

4.1.1  Proposed Additional Sub Slab Soil Vapor Sampling in the Vicinity of Building 135 
Samples SV-10 and SV-11 were collected adjacent to Building 135 and near storm sewer piping.  

As shown on Table 2, elevated concentrations of methane (greater than 25% of the LEL) were 

detected in these samples, as were elevated concentrations of petroleum constituents.  A subslab 

soil vapor sample (SV-13) will be collected beneath the slab of Building 135 in the vicinity of 

occupied offices and will be sampled for VOCs and methane.  In addition to methane, forensic 

analysis, including carbon isotope, hydrogen isotope, and fixed gases analyses for assessment of 

the methane source (i.e., thermogenic versus biogenic) will be conducted.  The approximate 

location of SV-13 is shown on Figure 2.  Since the building is elevated above grade and to avoid 

disruption of the owner’s operations, ExxonMobil will attempt to collect the sample through the 

northern foundation of the building.  If this is not possible, the sample will be collected from 

within the warehouse space immediately adjacent to the offices or from within the active office 

space.  In addition to the samples described above, one ambient air sample will be collected on 

each day of sampling and analyzed for VOCs and methane.  

4.1.2  Proposed Additional Sub Slab Soil Vapor Sampling and Methane Screening in the 
Vicinity of Building 140 

Due to the elevated detection limits for VOCs in sample SV-1 and the elevated methane 

concentration, the soil vapor at this location will be re-sampled and will be analyzed for VOCs 

and methane.  In addition, soil vapor will undergo forensic analysis, including carbon isotope, 

hydrogen isotope, and fixed gases analyses for assessment of the methane source 

(i.e., thermogenic versus biogenic).  Because methane was detected at SV-1 at a concentration 

exceeding 25% of its LEL, the indoor air within the northern portion of Building 140 will be 

screened for methane using an LEL meter.  In addition to the samples described above, one 
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ambient air sample will be collected on each day of sampling and analyzed for VOCs and 

methane.  

4.1.3  Proposed Sampling Along the BSA Municipal Sewer in Babcock Street 
Based upon the results for SV-1 and SV-10, and due to the potential for migration of impacted 

soil vapor along the 72-inch municipal sewer in Babcock Street, additional soil vapor sampling is 

proposed at two locations along the sewer as shown on Figure 2: 

• one location (SV-14) at the boundary between OU-2 and OU-3. 

• one location (SV-15) at Elk Street. 

Construction of the proposed sample points and the proposed sampling train will be in 

accordance with Figure 3.  Sampling will be conducted in accordance with the procedures 

described in section 2.2 for VOCs and methane.  One ambient air sample will also be collected 

on each day of sampling and analyzed for VOCs and methane.  

4.1.4  Proposed Additional Soil Vapor Samples to Evaluate the Western BCP Site 
Boundary 
Due to the presence of elevated concentrations of several VOCs, elevated detection limits for 

other VOCs, and elevated methane at SV-1, an additional boundary soil vapor sample, SV-16, is 

proposed in an unimproved area along the BCP site boundary immediately west of SV-1.  

Construction of the proposed sample point and the proposed sampling train will be in accordance 

with Figure 3.  Sampling will be conducted in accordance with the procedures described in 

section 2.2 for VOCs and methane.  In addition to the samples described above, one ambient air 

sample will be collected on each day of sampling and analyzed for VOCs and methane.  

4.2  Proposed AOOA Vapor Samples in the Vicinity of Buildings 152 and 153 and  NPSA 
Vapor Sample Along the Sewer Line that Extends to Elk Street Near the Main Entrance 
The following additional sampling is proposed in the AOOA and NPSA  

4.2.1  Proposed Sampling at Building 152 
Due to the presence of VOC concentrations in excess of comparison criteria, a vapor sample will 

be collected beneath the slab of Building 152.  The sample, SV-17, will be located immediately 

to the west of the SV-4 sampling location, beneath a multi-purpose room.  This location was 
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selected to best represent concentrations of VOCs beneath the occupied portion of the building 

and to evaluate the potential for the sewer line that enters the building near the SV-4 sample 

location to act as a preferential transport pathway.  In addition to the samples described above, 

one ambient air sample will be collected on each day of sampling and analyzed for VOCs and 

methane.  

Construction of the proposed sample points and the proposed sampling train will be in 

accordance with Figure 3.  Sampling will be conducted in accordance with the procedures 

described in Section 2.2 for VOCs and methane. 

4.2.2 Proposed Sampling at Building 153 
As shown on Figure 2, a sewer line runs from the western side of Building 153 to Building 152, 

near the sampling location SV-4.  Due to the elevated concentrations of VOCs in SV-4 and the 

possibility that the sewer line may act as a preferential transport pathway, subslab soil vapor 

sample SV-18 will be collected underneath Building 153 immediately adjacent to the sewer line, 

as shown on Figure 2.  This sample will be located beneath the occupied portion of the building.  

Construction of the proposed sample points and the proposed sampling train will be in 

accordance with Figure 3.  Sampling will be conducted in accordance with the procedures 

described in section 2.2 for VOCs and methane.  In addition to the samples described below, one 

ambient air sample will be collected on each day of sampling and analyzed for VOCs and 

methane.  

4.2.3  Proposed Sampling Along the Sewer Line that Extends to Elk Street Near the Main 
Entrance in the NPSA 

Based upon the results for SV-4 and due to the potential for migration of impacted soil vapor 

along the sewer line that extends from Building 152 and 153 to Elk Street, soil vapor sample 

SV-19 is proposed along the sewer at the intersection of the boundary of OU-2 and Elk Street. 

Construction of the proposed sample points and the proposed sampling train will be in 

accordance with Figure 3.  Sampling will be conducted in accordance with the procedures 

described in section 2.2 for VOCs and methane.  In addition to the samples described below, one 
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ambient air sample will be collected on each day of sampling and analyzed for VOCs and 

methane.  

4.3  Sampling and Analysis Protocols 
Sampling protocols for soil vapor and subslab soil samples will be consistent with the protocols 

for collection of samples described in Section 2 of this report.  Samples will be analyzed in 

accordance with the methods for VOCs and methane described in Section 2.  In addition, 

samples from SV-1 and  SV-13 will be sent for forensic analysis, including carbon isotope, 

hydrogen isotope, and fixed gases analyses for assessment of the methane source 

(i.e., thermogenic versus biogenic) at Zymax Laboratories in San Luis Obispo, California.  

Isotopic and fixed gases analyses of the vapor samples will indicate if the methane is likely 

natural gas (thermogenic) or derived from the biodegradation of petroleum hydrocarbons 

(biogenic).  This may indicate whether further evaluation of the natural gas line that runs along 

the east side of Babcock Street to Building 135 and which crosses Babcock Street and enters the 

south side of Building 140 is warranted. 

During sampling, weather conditions will be recorded (e.g., precipitation, indoor and outdoor 

temperature, and barometric pressure).  In addition, any pertinent indoor and outdoor 

observations (e.g., odors, PID readings, and significant activities in the vicinity) will be recorded.   

The field sampling team will maintain a sample log sheet similar to those presented in 

Appendix A, summarizing the sample identification, date and time of sample collection, identity 

of samplers, sampling methods and devices utilized, vacuum of canisters before and after 

samples are collected, and sample analyses. 
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5.0  PROJECT SCHEDULE 
Roux Associates estimates that the utility clearance activities and soil vapor sample collection 

point installation can be performed at a rate of 3 locations per day (barring delays due to 

subsurface obstructions).  Outdoor ambient air and soil vapor sample collection will commence 

at the properties following the equilibrium period.  The field activities described above will 

occur according to the following schedule: 

• Soil vapor and subslab soil vapor sample collection and  outdoor ambient air sample 
collection – three business days; 

• Laboratory analysis of sub-slab and soil vapor and ambient air samples (14-day 
turnaround time); and 

• Evaluation of the analytical data and report preparation (45 business days). 

Therefore, the total time to complete the field investigation activities, evaluate the resulting data, 

and prepare an investigation summary report is approximately thirteen weeks.  Preliminary 

results including the laboratory analytical data, summary tables, and a brief cover letter will be 

provided one week following the receipt of the laboratory results.  A final report including a 

thorough evaluation of the data will be submitted 45 business days following receipt of 

laboratory analytical results. 

ROUX ASSOCIATES, INC. - 24 - MC0172.0052Y011.379/R 





 

ROUX ASSOCIATES, INC. - 26 - MC0172.0052Y011.379/R 

6.0  REFERENCES 
Little, J.C., Daisey, J.M. and Nazaroff, W.M. 1992. Transport of subsurface contaminants into 

buildings: An exposure pathway for volatile organics.  Env. Sci. Tech. Vol. 26, No. 11, pp. 
2058-2066. 

Mosley et al. 2004. Use of Radon and Per Fluorocarbon Measurements to Project VOC Entry 
Rates, USEPA Vapor Attenuation Workshop, San Diego, CA.  
http://iavi.rti.org/attachments/Resources/AEHS_VI_Workshop_3-15-04_Mosley.pdf 

NYSDOH, 2006. Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York. 
October. 

Roux Associates, 2001. Babcock Street Properties Area (BSPA) Investigation Completion 
Report, ExxonMobil Former Buffalo Terminal, Buffalo, New York. June 5, 2001. 

Roux Associates, 2002. Site Investigation Completion Report, ExxonMobil Former Buffalo 
Terminal, Buffalo, New York. March 12, 2002. 

Roux Associates, 2008. Soil Vapor Sampling Plan, ExxonMobil Former Buffalo Terminal, 
Buffalo, New York. April 21. 

Wendel Duchscherer, 2008. Elk Street Corridor Redevelopment Plan, ExxonMobil Former 
Buffalo Terminal, Buffalo, New York.  November 5, 2008. 

Wertz, W. and McDonald, G. 2004. Evaluation of Observed Vapor Attenuation in Upstate New 
York.  USEPA Vapor Attenuation Workshop, San Diego, CA.  
http://iavi.rti.org/attachments/Resources/Wertz-McDonald_Endicott.pdf 

USEPA, 2002. OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), November, 
2002. 

http://iavi.rti.org/attachments/Resources/AEHS_VI_Workshop_3-15-04_Mosley.pdf
http://iavi.rti.org/attachments/Resources/Wertz-McDonald_Endicott.pdf


Table 1: Comparison of Detected Soil Vapor Concentrations to Adjusted Background Indoor Air Values and Adjusted OSHA PELs

Sample Designation: Ambient Air 1 Ambient Air 2 Ambient Air 3 Ambient Air 4 SV-1 SV-2 SV-3 SV-4 SV-4 DUP SV-5 SV-6 
Sample Date: 10/06/08 10/07/08 10/28/08 10/29/08 10/28/08 10/29/08 10/07/08 10/06/08 10/07/08 10/06/08 10/06/08

Parameter Units:  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3

Adjusted Background 
Air Concentrations 

(Attenuation Factor of 
20) (1)

Adjusted Background 
Air Concentrations 

(Attenuation Factor of 
150) (2)

Adjusted OSHA 
Permissible Exposure 
Limits (Attenuation 

Factor of 20) (3)

Adjusted OSHA 
Permissible Exposure 
Limits (Attenuation 

Factor of 150) (4)

1,1,1-Trichloroethane 412 3090 3.80E+07 2.85E+08 2.73 U 2.73 U 2.73 U 2.73 U 546 U 2.73 U 180 150 170 5.46 U 110
1,1-Dichloroethane 14 105 8.00E+06 6.00E+07 1.98 U 2.02 U 2.02 U 2.02 U 405 U 2.02 U 2.02 U 260 300 4.05 U 2.02 U
1,1-Dichloroethene 28 210 1.58E+07 1.19E+08 1.98 U 1.98 U 1.98 U 1.98 U 396 U 1.98 U 1.98 U 5.2 2.9 3.96 U 1.98 U
1,2,4-Trimethylbenzene 190 1425 2.46 U 2.46 U 2.46 U 2.46 U 492 U 13 3.5 2.7 JV 2.6 JV 4.92 U 2.46 U
1,3,5-Trimethylbenzene 74 555 2.46 U 2.46 U 2.46 U 2.46 U 492 U 3.4 2.46 U 2.46 U 2.46 U 4.92 U 2.46 U
1,3-Dichlorobenzene 48 360 8.4 9 3.01 U 3.01 U 601 U 3.01 U 3.01 U 3.01 U 3.01 U 6.01 U 15
1,4-Dichlorobenzene 110 825 9.00E+06 6.75E+07 3.01 U 3.01 U 3.3 3.01 U 601 U 9.6 11 78 30 84 27
2,2,4-Trimethylpentane 2.34 U 11 6.5 2.34 U 17750 14 2.34 U 2.34 U 130 6.1 2.34 U
2-Butanone 240 1800 1.18E+07 8.85E+07 2.95 U 12 2.95 U 2.95 U 590 U 2.95 U 5.3 19 2.95 U 9.1 5.9
2-Hexanone 8.20E+06 6.15E+07 4.1 U 4.1 U 4.1 U 4.1 U 819 U 4.1 U 4.1 U 4.1 U 4.1 U 8.19 U 4.1 U
2-Propanol 5000 37500 1.96E+07 1.47E+08 13 23 4.92 U 4.92 U 983 U 5.2 4.92 U 4.92 U 4.92 U 30 4.92 U
4-Ethyltoluene 72 540 2.46 U 2.46 U 2.46 U 2.46 U 492 U 2.8 2.8 2.46 U 2.46 U 4.92 U 2.46 U
Acetone 1978 14835 4.80E+07 3.60E+08 74 160 13 15 2735 U 20 11.9 U 140 11.9 U 86 48
Benzene 188 1410 6.39E+04 4.79E+05 1.6 U 1.6 1.8 1.6 U 319 U 12 1.6 8 11 3.8 3.8
Carbon disulfide 84 630 1.25E+06 9.34E+06 4.1 1.56 U 1.56 U 1.56 U 311 U 2.5 9.7 90 37 3.11 U 23
Carbon tetrachloride 26 195 1.26E+06 9.44E+06 3.15 U 3.15 U 3.15 U 3.15 U 629 U 3.15 U 4.1 3.15 U 3.15 U 6.29 U 3.15 U
Chloroform 22 165 4.80E+06 3.60E+07 2.44 U 2.44 U 2.44 U 2.44 U 488 U 2.44 U 2.44 U 8.8 11 4.88 U 2.44 U
Chloromethane 74 555 4.13E+06 3.10E+07 2.3 3.7 1.03 U 1.1 206 U 1.2 1.03 U 1.03 U 1.03 U 2.06 U 1.03 U
cis-1,2-Dichloroethene 38 285 1.98 U 1.98 U 1.98 U 1.98 U 396 U 1.98 U 1.98 U 170 190 3.96 U 1.98 U
Cyclohexane 2.10E+07 1.58E+08 1.72 U 6.2 17 1.72 U 5160 13 1.72 U 52 7.6 10
Dichlorodifluoromethane 330 2475 9.90E+07 7.43E+08 2.47 U 2.47 U 2.47 U 3.1 495 U 3.8 2.47 U 2.47 U 2.47 U 4.95 U 2.47 U
Ethyl Acetate 108 810 2.80E+07 2.10E+08 1.8 U 1.8 U 1.8 U 1.8 U 360 U 1.8 U 18 1.8 U 1.8 U 3.6 U 1.8 U
Eth lben ene 114 855 8 70E+06 6 53E+07 3 5 U 2 17 U 2 17 U 2 17 U 434 U 7 4 2 9 2 7 2 17 U 4 34 U 3 2Ethylbenzene 114 855 8.70E+06 6.53E+07 3.5 U 2.17 U 2.17 U 2.17 U 434 U 7.4 2.9 2.7 2.17 U 4.34 U 3.2
Heptane 4.00E+07 3.00E+08 2.05 U 2.8 2.05 U 2.05 U 410 U 9 2.05 U 4.5 32 4.1 U 6.2
Hexane 3.60E+07 2.70E+08 1.76 U 4.2 19 1.76 U 560 34 4.9 35 490 17 22
m+p-Xylene 444 3330 8.70E+06 6.53E+07 4.34 U 4.34 U 4.34 U 4.34 U 868 U 18 4.34 U 8.3 4.34 U 9.6 10
Methylene Chloride 200 1500 1.74E+06 1.30E+07 1.74 U 5.9 4.2 3.4 347 U 8.3 5.2 4.9 1.74 U 4.5 7.3
o-Xylene 158 1185 8.70E+06 6.53E+07 2.17 U 2.17 U 2.17 U 2.17 U 434 U 7.4 2.17 U 2.8 2.17 U 4.34 U 2.8
Propene (5) 1.72E+07 1.29E+08 9.6 12 0.861 U 0.861 U 172 U 0.861 U 0.861 U 69 26 6.7 13
Styrene 38 285 8.52E+06 6.39E+07 2.13 U 2.13 U 2.13 U 2.13 U 426 U 2.13 U 3.2 2.13 U 3.1 JV 8.5 JV 3.3 JV
Tetrachloroethene 318 2385 1.36E+07 1.02E+08 3.39 U 3.39 U 3.39 U 3.39 U 678 U 3.39 U 13 120 200 6.78 U 7.5
Tetrahydrofuran 1.18E+07 8.85E+07 5.9 U 5.9 U 5.9 U 5.9 U 1180 U 5.9 U 8.3 5.9 U 5.9 U 11.8 U 5.9 U
Toluene 860 6450 1.51E+07 1.13E+08 2.2 4.9 3.8 1.88 U 377 U 37 7.2 14 9.8 16 12
trans-1,2-Dichloroethene 1.98 U 1.98 U 1.98 U 1.98 U 396 U 1.98 U 1.98 U 23 1.98 U 3.96 U 1.98 U
Trichloroethene 84 630 1.07E+07 8.06E+07 2.69 U 2.69 U 2.69 U 2.69 U 537 U 2.69 U 2.69 U 91 120 5.37 U 2.69 U
Trichlorofluoromethane 362 2715 1.12E+08 8.40E+08 2.81 U 2.81 U 2.81 U 2.81 U 562 U 2.81 U 4.3 2.81 U 2.81 U 5.62 U 4.4

MERCURY 0.43 U
Notes:
µg/m3 - Micrograms per cubic meter
U - Not detected
J - Estimated Concentration
V - qualifier added by the Data Validotor (Data Validation Services)

Values in italics indicate that there was no background indoor air comparison value.
Values in bold and shaded indicate an exceedence of 20 times the background indoor air comparison values.
Values in bold, shaded and outlined indicate an exceedence of 150 times the background indoor air comparison values.
No detected concentration exceeds the adjusted OSHA PELs.

(1) Values are equal to the 90th percentile background indoor air value from the EPA 2001 BASE study, as provided by NYSDOH in Appendix C, Guidance for Evaluating Soil Vapor Intrusion in the State of New York, October, 2006, multiplied by an attenuation factor of 20.  
This attenuation factor was obtained from NYSDOH (2006) as the factor applied to the lowest indoor air concentration in Decision Matrix 1 (0.25 ug/m³) which results in the lowest sub-slab vapor concentration of 5 ug/m³.  If the compound was nondetect in background 
samples, the detection limit multiplied by 20 was used as a surrogate value.
(2) Values are equal to the 90th percentile background indoor air value from the EPA 2001 BASE study, as provided by NYSDOH in Appendix C, Guidance for Evaluating Soil Vapor Intrusion in the State of New York, October, 2006, multiplied by 150, which is a 
conservative value within the range of attenuation factors measured in numerous studies (Mosley et al, 2004, Wertz & McDonald, 2004), as described in Section 3.2.1 of the report.  If the compound was nondetect in background samples, the detection limit multiplied by 20 was 
used as a surrogate value.
(3) Values are equal to the Permissible Exposures Limits (PELs) presented by the Occupational Safety and Health Administration (OSHA) in Tables Z-1 and Z-2 of 29 CFR 1910.1000, last updated February 28, 2006, multiplied by an attenuation factor of 20.  This attenuation 
factor was obtained from NYSDOH (2006) as the factor applied to the lowest indoor air concentration in Decision Matrix 1 (0.25 ug/m³) which results in the lowest sub-slab vapor concentration of 5 ug/m³.  

(4) Values are equal to the Permissible Exposures Limits (PELs) presented by the Occupational Safety and Health Administration (OSHA) in Tables Z-1 and Z-2 of 29 CFR 1910.1000, last updated February 28, 2006, multiplied by an attenuation factor of 150, which is a 
conservative value within the range of attenuation factors measured in numerous studies (Mosley et al, 2004, Wertz & McDonald, 2004), as described in Section 3.2.1 of the report.
(5) OSHA does not present a PEL for Propene in CFR 1910.1000 Table Z-1 or Table Z-2 (updated February 28, 2006).  However, the American Conference of Governmental Industrial Hygienists (ACGIH) presents an 8-hour time weighted average for Propene in TLVs and 
BEIs Based on the Documentation of the Threshold Limit Values for Chemical Substances and Physical Agents & Biological Exposure Indices (ACGIH, 2006).
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Table 1: Comparison of Detected Soil Vapor Concentrations to Adjusted Background Indoor Air Values and Adjusted OSHA PELs

Sample Designation: SV-6 DUP SV-8 SV-9 SV-10 SV-11 SV-12 
Sample Date: 10/07/08 10/28/08 10/06/08 10/28/08 10/28/08 10/07/08

Parameter Units:  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3  µg/m3

Adjusted Background 
Air Concentrations 

(Attenuation Factor of 
20) (1)

Adjusted Background 
Air Concentrations 

(Attenuation Factor of 
150) (2)

Adjusted OSHA 
Permissible Exposure 
Limits (Attenuation 

Factor of 20) (3)

Adjusted OSHA 
Permissible Exposure 
Limits (Attenuation 

Factor of 150) (4)

1,1,1-Trichloroethane 412 3090 3.80E+07 2.85E+08 60 2.73 U 2.73 U 5457 U 5239 U 5350 U
1,1-Dichloroethane 14 105 8.00E+06 6.00E+07 2.02 U 2.02 U 2.02 U 4047 U 3886 U 3970 U
1,1-Dichloroethene 28 210 1.58E+07 1.19E+08 1.98 U 1.98 U 1.98 U 3965 U 3806 U 3890 U
1,2,4-Trimethylbenzene 190 1425 2.46 U 12 4.3 4916 U 4719 U 4820 U
1,3,5-Trimethylbenzene 74 555 2.46 U 2.8 2.46 U 4916 U 4719 U 4820 U
1,3-Dichlorobenzene 48 360 3.01 U 3.01 U 8.4 6012 U 5772 U 5890 U
1,4-Dichlorobenzene 110 825 9.00E+06 6.75E+07 3.01 U 8.4 55 6012 U 5772 U 5890 U
2,2,4-Trimethylpentane 140 4.7 2.34 U 144830 60740 3100000
2-Butanone 240 1800 1.18E+07 8.85E+07 2.95 U 2.95 U 2.95 U 5898 U 5603 U 5900 U
2-Hexanone 8.20E+06 6.15E+07 4.1 U 4.1 U 4.9 8193 U 7783 U 8190 U
2-Propanol 5000 37500 1.96E+07 1.47E+08 4.92 U 4.92 U 4.92 U 10078 U 9587 U 9590 U
4-Ethyltoluene 72 540 2.46 U 2.46 U 2.9 4916 U 4719 U 4820 U
Acetone 1978 14835 4.80E+07 3.60E+08 11.9 U 11.9 U 43 23755 U 22804 U 23300 U
Benzene 188 1410 6.39E+04 4.79E+05 3.8 14 2.6 26520 3067 U 58000
Carbon disulfide 84 630 1.25E+06 9.34E+06 9.3 8.4 3.7 3114 U 2989 U 3050 U
Carbon tetrachloride 26 195 1.26E+06 9.44E+06 3.15 U 3.15 U 3.15 U 6291 U 6040 U 6170 U
Chloroform 22 165 4.80E+06 3.60E+07 2.44 U 2.44 U 2.44 U 4883 U 4687 U 4780 U
Chloromethane 74 555 4.13E+06 3.10E+07 1.2 1.03 U 1.03 U 2065 U 1982 U 2020 U
cis-1,2-Dichloroethene 38 285 1.98 U 1.98 U 1.98 U 3965 U 3806 U 3890 U
Cyclohexane 2.10E+07 1.58E+08 110 41 1.72 U 413060 209970 2500000
Dichlorodifluoromethane 330 2475 9.90E+07 7.43E+08 2.47 U 2.47 2.47 U 4945 U 4748 U 4850 U
Ethyl Acetate 108 810 2.80E+07 2.10E+08 1.8 U 1.8 U 1.8 U 3604 U 3460 U 3530 U
Eth lben ene 114 855 8 70E+06 6 53E+07 2 17 U 7 3 5 4342 U 4169 U 8700Ethylbenzene 114 855 8.70E+06 6.53E+07 2.17 U 7 3.5 4342 U 4169 U 8700
Heptane 4.00E+07 3.00E+08 32 14 2.05 U 4098 U 3934 U 860000
Hexane 3.60E+07 2.70E+08 110 71 8.8 493440 38770 6000000
m+p-Xylene 444 3330 8.70E+06 6.53E+07 4.34 U 14 7.4 8684 U 8250 U 8680 U
Methylene Chloride 200 1500 1.74E+06 1.30E+07 27 3.1 4.5 3474 U 3335 U 3400 U
o-Xylene 158 1185 8.70E+06 6.53E+07 2.17 U 6.5 2.17 U 4342 U 4169 U 4260 U
Propene (5) 1.72E+07 1.29E+08 24 13 0.861 U 1721 U 1652 U 1690 U
Styrene 38 285 8.52E+06 6.39E+07 2.13 U 2.13 U 3 4260 U 4089 U 4170 U
Tetrachloroethene 318 2385 1.36E+07 1.02E+08 18 3.39 U 3.39 U 6782 U 6511 U 6650 U
Tetrahydrofuran 1.18E+07 8.85E+07 5.9 U 5.9 U 5.9 U 12092 U 11502 U 11500 U
Toluene 860 6450 1.51E+07 1.13E+08 4.9 18 11 3769 U 3618 U 3690 U
trans-1,2-Dichloroethene 1.98 U 1.98 U 1.98 U 3965 U 3806 U 3890 U
Trichloroethene 84 630 1.07E+07 8.06E+07 2.69 U 2.69 U 2.69 U 5374 U 5159 U 5270 U
Trichlorofluoromethane 362 2715 1.12E+08 8.40E+08 2.81 U 3.4 2.81 U 5618 U 5394 U 5510 U

MERCURY 0.433 U
Notes:
µg/m3 - Micrograms per cubic meter
U - Not detected
J - Estimated Concentration
V - qualifier added by the Data Validotor (Data Validation Services)

Values in bold, shaded and outlined indicate an exceedence of 150 times the background indoor air comparison values.

Values in italics indicate that there was no background indoor air comparison value.

No detected concentration exceeds the adjusted OSHA PELs.

(1) Values are equal to the 90th percentile background indoor air value from the EPA 2001 BASE study, as provided by NYSDOH in Appendix C, Guidance for Evaluating Soil Vapor Intrusion in the State of New York, October, 2006, multiplied by an attenuation factor 
of 20.  This attenuation factor was obtained from NYSDOH (2006) as the factor applied to the lowest indoor air concentration in Decision Matrix 1 (0.25 ug/m³) which results in the lowest sub-slab vapor concentration of 5 ug/m³.  If the compound was nondetect in 
background samples, the detection limit multiplied by 20 was used as a surrogate value.
(2) Values are equal to the 90th percentile background indoor air value from the EPA 2001 BASE study, as provided by NYSDOH in Appendix C, Guidance for Evaluating Soil Vapor Intrusion in the State of New York, October, 2006, multiplied by 150, which is a 
conservative value within the range of attenuation factors measured in numerous studies (Mosley et al, 2004, Wertz & McDonald, 2004), as described in Section 3.2.1 of the report.  If the compound was nondetect in background samples, the detection limit multiplied by 
20 was used as a surrogate value.
(3) Values are equal to the Permissible Exposures Limits (PELs) presented by the Occupational Safety and Health Administration (OSHA) in Tables Z-1 and Z-2 of 29 CFR 1910.1000, last updated February 28, 2006, multiplied by an attenuation factor of 20.  This 
attenuation factor was obtained from NYSDOH (2006) as the factor applied to the lowest indoor air concentration in Decision Matrix 1 (0.25 ug/m³) which results in the lowest sub-slab vapor concentration of 5 ug/m³.  

(4) Values are equal to the Permissible Exposures Limits (PELs) presented by the Occupational Safety and Health Administration (OSHA) in Tables Z-1 and Z-2 of 29 CFR 1910.1000, last updated February 28, 2006, multiplied by an attenuation factor of 150, which is a 
conservative value within the range of attenuation factors measured in numerous studies (Mosley et al, 2004, Wertz & McDonald, 2004), as described in Section 3.2.1 of the report.
(5) OSHA does not present a PEL for Propene in CFR 1910.1000 Table Z-1 or Table Z-2 (updated February 28, 2006).  However, the American Conference of Governmental Industrial Hygienists (ACGIH) presents an 8-hour time weighted average for Propene in TLVs 
and BEIs Based on the Documentation of the Threshold Limit Values for Chemical Substances and Physical Agents & Biological Exposure Indices (ACGIH, 2006).

Values in bold and shaded indicate an exceedence of 20 times the background indoor air comparison values.
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Table 2: Summary of Fixed Gas Concentrations in Soil Vapor Samples 

25% Methane Sample Designation: Ambient Air 1 Ambient Air 2 Ambient Air 3 Ambient Air 4 SV-1 SV-2 SV-3 SV-4 SV-4 DUP SV-5 SV-6 SV-6 DUP SV-8 SV-9 SV-10 SV-11 SV-12 
Parameter LEL (1) Sample Date: 10/06/08 10/07/08 10/28/08 10/29/08 10/28/08 10/29/08 10/07/08 10/06/08 10/07/08 10/06/08 10/06/08 10/07/08 10/28/08 10/06/08 10/28/08 10/28/08 10/07/08

ppmv Units:  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv  ppmv

Carbon Dioxide 440.5 434.5 435 520 32890 553.5 27640 3023 2959 454 1291 1146 3495 41180 84780 12070 99170 
Carbon Monoxide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hydrogen 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U 246 U
Methane 12500 9 92 U 9 92 U 9 92 U 9 92 U 130200 9 92 U 9 92 U 9 92 U 9 92 U 25 63 52 31 57 99 9 92 U 9 92 U 412500 244800 159200Methane 12500 9.92 U 9.92 U 9.92 U 9.92 U 130200 9.92 U 9.92 U 9.92 U 9.92 U 25.63 52.31 57.99 9.92 U 9.92 U 412500 244800 159200 
Nitrogen 759000 728500 744400 775200 748800 735500 775500 715200 785500 784700 754500 742600 747200 774000 422300 718500 647900 
Oxygen 201800 201800 193000 197500 110100 208100 132400 193400 199600 199300 199300 204800 191900 159800 13350 14840 46780 

Notes:
(1) Twenty-five percent of the methane lower explosive limit was used for comparison purposes.  There is no regulatory limit set for methane.
ppmv - Parts per million/volume
Values in bold and shaded indicate exceedence of 25% of the LEL (12,500 ppmv).
U - Not detected
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Table 3: Summary of Exceedences of Comparison Values and Rationale for Further Sampling
               Former ExxonMobil Terminal, Buffalo, NY

Sample 
Designation: Rationale for Selection of Location

Background 
Indoor Air Value 
(Adjusted by 20)?

Background 
Indoor Air Value 

(Adjusted by 150)?

OSHA PEL 
(Adjusted by 

20)?

OSHA PEL 
(Adjusted by 

150)?

Methane Screening 
Level (25 % LEL; 

12,500 ppmv)?

Additonal 
Sampling 
Location

Rationale for Selection of Sampling 
Location

Ambient Air 1 -Determine Ambient Air Levels
Ambient Air 2 -Determine Ambient Air Levels
Ambient Air 3 -Determine Ambient Air Levels
Ambient Air 4 -Determine Ambient Air Levels

SV-1 

- Subslab point beneath the northern portion of 
Building 140.
- Near area of highest VOC and mercury 
concentrations at BSPA-1-2-3/0 and BSPA-3/83.
- Underneath the most occupied portion of the 
building.

X SV-1

Due to elevated detection limits at SV-1, 
resample soil vapor at SV-1 for VOCs and 
methane.  SV-1 will also undergo forensic 
analysis for evaluation of methane., and indoor 
air in Building 140 will be screened for 
methane with an LEL meter.

- Subslab point beneath the southeastern portion of 
Building 140.

Adjacent to the 72 inch BSA sewer and north of the

Detected Values Exceed (1):

SV-2 
- Adjacent to the 72-inch BSA sewer and north of the 
product plume in OU-3.
- To assess the potential for vapor migration to 
offsite areas to the west.

No further evaluation as no exceedences

SV-3 
- North of Building 152
- Near storm sewer piping that could act as a 
preferential pathway for soil vapor.

SV-17
Will be collected beneath the multi-purpose 
room in Building 152 near the location of 
former sample SV-4. 

SV-17
Will be collected beneath the multi-purpose 
room in Building 152 near the location of 
former sample SV-4. 

SV-18
Will be collected to assess potential impacts at 
Building 153 due to vapor transport along the 
sewer line

SV-19
Will be collected to assess transport of vapors 
along the sewer line to Elk Street.

SV-5 

- South of the building.
- Near electrical and signal conduit that may be a 
preferential migration pathway from potential source 
areas to the south, including impacts in the vicinity 
of the Tank Truck Loading Rack.

No further evaluation as no exceedences

SV-6 

- North of the building.
- Located downgradient of soil sample SB-192 that 
indicated stained soils, PID readings exceeding 100 
ppm and petroleum constituents at a shallow depth 
(0-2 feet below land surface).

SV-18

SV-6 DUP 

No further sampling will be conducted based 
on SV-6 results; however, SV-18 will be 
collected to assess potential impacts at 
Building 153 due to vapor transport along the 
sewer line.

SV-4 and SV-4 DUP

- Located between Buildings 152 and 153.
- In vicinity of storm sewers that may be a 
preferential pathway from potential source areas to 
the south, including impacts in the vicinity of the 
Tank Truck Loading Rack. X X
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Table 3: Summary of Exceedences of Comparison Values and Rationale for Further Sampling
               Former ExxonMobil Terminal, Buffalo, NY

Sample 
Designation: Rationale for Selection of Location

Background 
Indoor Air Value 
(Adjusted by 20)?

Background 
Indoor Air Value 

(Adjusted by 150)?

OSHA PEL 
(Adjusted by 

20)?

OSHA PEL 
(Adjusted by 

150)?

Methane Screening 
Level (25 % LEL; 

12,500 ppmv)?

Additonal 
Sampling 
Location

Rationale for Selection of Sampling 
Location

Detected Values Exceed (1):

SV-8 

- Located in the main entrance road to the Site  in the 
AOOA in an area where VOCs were detected in soil. 
- In the vicinity of the sanitary sewer pipe that 
extends from Buildings 152 and 153 in OU-2 to Elk 
Street and could be a preferential pathway.
- To assess the potential for vapor migration to 
offsite areas to the north.

No further evaluation as no exceedences

SV-9 

- Near eastern edge of OU-2/Site boundary in 
Northeast Process and Storage Area.
- Between SB-107 and the Site boundary, which had 
petroleum odor, black staining and sheen above the 
water table and relatively high VOCs and TPH.'- 
S b l b i t b th th th ti f th

No further evaluation as no exceedences
Subslab point beneath the northern portion of the 
building.
- Near area of highest VOC and mercury 
concentrations in OU-2 at BTC-4.

SV-10 

- Northwest corner of the Building.
- Within area of product plume to evaluate the 
potential for vapor generation in product areas.
- Near storm sewer piping.

X X SV-13

Sample sub-slab soil vapor beneath the 
occupied office space.  SV-13 will also 
undergo forensic analysis for evaluation of 
methane.

SV-11 

- Northeast corner of the Building.
- Within area of product plume to evaluate the 
potential for vapor generation in product areas.
- Near storm sewer piping.

X SV-13, SV-14, 
SV-15

Will be collected adjacent to the Babcock 
Street Municipal Sewer Line

SV-12 
-Characterization of the potential for soil vapor 
generation in separate-phase product areas X X

Notes:
(1) Tables 1 and 2 provide the comparisons of all detected concentrations to adjusted indoor air and methane values.
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 HOUSE/FIRE HOUSE)

LINED TANK FARM 
ABOVE GROUND 

OIL/WATER SEPARATOR

ONE BABCOCK STREET
STORAGE FACILITY (FORMER

TRUCK LOADING RACK)

BUILDING 140
FORMER LAKES 

DIVISION GARAGE
(CURRENTLY VARIOUS

ONE BABCOCK
STREET TENANTS)

VAPOR RECOVERY
 UNIT

BUILDING 153
STORE
HOUSE

BUILDING 152
MAIN OFFICE 

(FORMER MECHANICAL 
SHOPS)

ELECTRICAL 
SUBSTATION A

LABORATORY
BUILDING

BUILDING 112
TANK TRUCK 

LOADING RACK

TP-12A

SV-9

SV-6

SV-7 (NOT 
INSTALLED
SEE NOTE 1)

SV-4

SV-3

SV-5

SV-12

SV-1

SV-8

SV-11
SV-10

SV-2

SV-17

SV-18

SV-19

SV-13

SV-14

SV-1
SV-16

SV-15

EXISTING STRUCTURE

EXISTING OCCUPIED BUILDING TO BE ASSESSED DURING SOIL VAPOR INVESTIGATION

FENCELINE

EXISTING ROAD

GEOGRAPHIC AREA BOUNDARY

0 100'100'

PROPERTY OWNED AND OPERATED BY BUCKEYE TERMINALS, LLC
AS OF MAY 4, 2005

OPERABLE UNIT BOUNDARY

!

MONITORING WELL

HISTORICAL AND CURRENT SEPARATE-PHASE PRODUCT

EXISTING SOIL VAPOR SAMPLE LOCATIONC

SANITARY SEWER SYSTEM

EXISTING AND PROPOSED SOIL
 VAPOR SAMPLING LOCATIONS

EXXONMOBIL OIL CORPORATION

2

SOIL SAMPLE IN THE VICINITY OF PROPOSED
VAPOR SAMPLE LOCATIONS

PROPERTY OWNED AND OPERATED BY ONE BABCOCK STREET, INC. SINCE 1994

ACTIVE ABOVE GROUND TANK BERMS

72" BUFFALO SEWER AUTHORITY (BSA) SEWER

NOTE:  EXXONMOBIL OWNS ALL PROPERTY WITHIN THE BCP SITE BOUNDARY 
THAT IS NOT OWNED BY ONE BABCOCK STREET, INC OR BUCKEYE TERMINALS LLC.

BCP SITE BOUNDARY

STORM SEWER PIPING
(ONLY SELECTED PIPING IN THE BSPA SHOWN)

STORM SEWER CATCH BASIN 
(ONLY SELECTED CATCH BASINS IN THE BSPA SHOWN)

!

NOTE 1:  SV-7 COULD NOT BE INSTALLED AFTER SEVERAL ATTEMPTS DUE TO SHALLOW WATER 
ENCOUNTERED AT 1.5 FEET BELOW GRADE.  

EXISTING/PROPOSED  SOIL VAPOR SAMPLE LOCATION
(SAMPLE POINT SV-1 WILL BE RESAMPLED)

C

PROPOSED  SOIL VAPOR SAMPLE LOCATIONC





 

    

APPENDIX A 

Soil Vapor Sampling Field Forms 

ROUX ASSOCIATES, INC. MC0172.0052Y011.379/AP-CV 







































 

APPENDIX B 

Field Equipment Calibration Forms 

ROUX ASSOCIATES, INC. MC0172.0052Y011.379/AP-CV 
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APPENDIX C 

Data Usability Summary Report 
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