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From: Noelle Clarke <nclarke@rouxinc.com>
To: Chad Staniszewski <crstanis@gw.dec.state.ny.us>
CC: <joseph.a.abel@exxonmobil.com>
Date: 4/5/2011 1:33 PM
Subject: RE: Former Buffalo Terminal - OU1 Construction Certification Report

Chad,

The topsoil came from the following supplier:

Brenon Top Soil
5530 Killian Road
North Tonawanda, NY 14120

Based on information from the vendor, the topsoil is virgin soil from farm land and wooded areas.

Please let me know if you need any additional information.

Noelle M. Clarke, P.E. 
Principal Engineer 

Remedial Engineering, P.C.
Roux Associates, Inc. 

209 Shafter Street 
Islandia, New York 11749 
Phone:  (631) 232-2600 
Fax:  (631) 232-9898 
                Web page:  www.rouxinc.com 

-----Original Message-----
From: Chad Staniszewski [mailto:crstanis@gw.dec.state.ny.us] 
Sent: Tuesday, April 05, 2011 10:11 AM
To: Noelle Clarke
Cc: joseph.a.abel@exxonmobil.com
Subject: Former Buffalo Terminal - OU1 Construction Certification Report

Hi Noelle,

I reviewed the Final Construction Certification Report for OU-1 dated March 17, 2011.  One piece of 
information that I could not find:

1.  What was the source of topsoil used to backfill the 2010 excavation?  I located the analytical data but I 
need to know the source (Facility/Address and the original source).

Let me know and hopefully we can finally put this to rest.

Thanks,
Chad
 

Chad Staniszewski, PE
Environmental Engineer II
NYS Department of Environmental Conservation
Region 9
270 Michigan
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Buffalo, NY 14203-2999

Office Phone:  (716) 851-7220
Office Fax:  (716) 851-7226
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1.0  INTRODUCTION 

On behalf of ExxonMobil Oil Corporation (ExxonMobil), Remedial Engineering, P.C (Remedial 

Engineering) and Roux Associates, Inc. (Roux Associates) have prepared this Final Construction 

Certification Report (FCCR; formerly referred as the Final Engineering Report (FER) for the 

portion of the ExxonMobil former Buffalo Terminal (Site) designated as Operable Unit 1 (OU-1) 

located north of Elk Street.  This FCCR is a revised version of the FER dated December 7, 2007 

which incorporates the following: 

 New York State Department of Environmental Conservation (NYSDEC) comment letter 
dated April 3, 2008; 

 Remedial Engineering response letter dated May 29, 2008; 

 NYSDEC emailed comments dated July 22, 2008; 

 Remedial Engineering response letter dated September 3, 2008; 

 NYSDEC emailed comments dated November 14, 2008; 

 Discussions between ExxonMobil, NYSDEC, Remedial Engineering and Groundwater& 
Environmental Sciences (GES) regarding OU-1 held during meetings in January and June 
2009; 

 Remedial Engineering response letter dated August 27, 2009; 

 NYSDEC letter entitled “OU-1 Construction Certification Report” dated November 10, 
2009; and 

 Remedial Engineering response letter dated January 8, 2010. 

The former ExxonMobil Buffalo Terminal and offsite areas currently and formerly owned by 

ExxonMobil located at 625 Elk Street, Buffalo, New York are shown on Figure 1. 

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

Cleanup Agreement with the 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 Operable Units (OUs) as shown in Figure 2.  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 (Figure 3).  These 

geographic areas were designated according to the historical primary operations that occurred in 
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each portion of the Site.  The area of the Site that is the subject of this FCCR is within Operable 

Unit 1 (OU-1) within the area previously designated as the Elk Street Properties Area (ESPA).   

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

and distribution facility owned and operated by Buckeye Terminals, LLC (Buckeye) with the 

surrounding non-operating area (formerly part of historic operations) owned by ExxonMobil.  The 

requirements and recommendations of the NYSDEC guidance document, Draft Brownfield 

Cleanup Program Guide (May 2004), were incorporated into this FCCR in addition to the 

requirements and recommendations of the NYSDEC “Draft DER-10 Technical Guidance for Site 

Investigation and Remediation (DER-10),” dated December 25, 2002 (DER-10 has since been 

revised on May 3, 2010; however, the bulk of the remedial activities were completed prior to 

the revision). 

All remedial activities and were performed in accordance with the directives and guidelines 

contained within the following documents: 

 Title 6 of the New York Code of Rule and Regulations (6 NYCRR) Part 375 (Part 375) 
dated December 14, 2006; 

 NYSDEC draft BCP Guide  dated May 2004; 

 Draft DER-10 dated December 2002; 

 The Alternatives Analysis Report/Remedial Action Work Plan for Operable Unit 1 dated 
January 8, 2007; and 

 Response to NYSDEC February 15, 2007 Comment letter on the AAR/RAWP for OU-1 
dated March 13, 2007. 

The primary objective of the remediation, as stated in the February 15, 2007 response to comment 

letter, was to implement Remedial Alternative 2 presented in the AAR/RAWP, which would 

achieve a Track 2 Commercial Use scenario for OU-1, as selected by the NYSDEC. 

Clean Harbors was the general contractor for the remediation.  Under the direct supervision of 

Remedial Engineering P.C., GES provided field oversight of the specified remedial activities and 

implemented the required Community Air Monitoring Plan (CAMP) during all excavation 

activities. 
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The remainder of the FER is organized as follows: 

 Section 2.0 describes the Site and its history; 

 Section 3.0 describes the results of the previous environmental investigation, including site 
geology and hydrology, soil quality, groundwater quality, and regulatory status; 

 Section 4.0 provides a summary of the remedial construction activities performed at the 
Site, including soil excavation and disposal; and 

 Section 5.0 presents the Engineer’s Certification. 
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2.0  SITE SETTING AND HISTORY 

The historical information presented in this section was obtained from the document entitled 

“History of Operations at Buffalo Terminal” (Roux Associates, 2000). 

The site refinery and terminal operations occurred south of Elk Street in an area of approximately 

89 acres.  The petroleum refining operations at the Site began during 1880.  The majority of the 

Site was purchased by Standard Oil Company of New York (SOCONY), ExxonMobil’s 

predecessor, in 1892.  Throughout the Site’s history, the areal extent of property owned by 

ExxonMobil changed as portions of property were acquired or sold for various reasons.  In 

May 1981, the Site terminated all refinery operations.  The Site continued as an ExxonMobil 

distribution terminal, receiving product via a pipeline and barge until May 2005.  The active 

petroleum products storage and distribution terminal portion of the Site was sold on May 4, 2005 

and is now owned and operated by Buckeye.  The area of Buckeye’s active terminal is 

approximately 35.8 acres.  The area within the current ExxonMobil property boundary is 

approximately 43.6 acres. 

2.1  General History of the OU-1 

There are two parcels associated with OU-1, which are located on the north side of Elk Street 

(Figure 2).  The total area of OU-1 is 1.8 acres.  The following is a description of Parcels No. 4 

and No. 5 of OU-1, including locations of the parcels and the previous and current structures 

located on these parcels. 

 Parcel No. 4.  This parcel measures 106 feet by 115 feet (0.28 acres) and is located on the 
northwest corner of Elk Street and Winona Street.  Prior to 1976, this parcel was occupied 
by residential structures.  Parcel No. 4 was purchased by Mobil following a product release 
from Tank 60, which occurred on March 12, 1976 and is described in detail in Section 2.3.  
The residential structures were demolished following the release.  Since 1976, Parcel No. 4 
has remained vacant; however, it was being used for parking during portions of this time 
period.  The History Document indicated that Parcel No. 4 of OU-1 was occupied by Trico 
Products Corp.; however, it is currently vacant and enclosed by a fence installed by 
ExxonMobil in July 2000. 

 Parcel No. 5.  This parcel measures 208 feet wide and 325 feet long on its eastern 
boundary with Bradford Street and 295 feet long on its western boundary with 
Winona Street (1.5 acres).  Parcel No. 5 is located on the north side of Elk Street between 
Winona Street and Bradford Street.  Prior to 1976, this parcel was partially occupied by 
residential structures.  Parcel No. 5 was purchased by Mobil following a product release 
from Tank 60, which occurred on March 12, 1976 and is described in detail in Section 2.3.  
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The residential structures were demolished following the release.  Since 1976, Parcel No. 5 
has remained vacant; however, it was being used for parking during portions of this time 
period.  The property is currently vacant and enclosed by a fence installed by ExxonMobil 
in July 2000. 

2.2  Former and Current Structures on Parcels No. 4 and No. 5 

Following the release incident from former Tank 60 in 1976, ExxonMobil purchased and 

demolished the residential structures present on Parcels No. 4 and No. 5.  The structure that had 

existed to the north of the northwest portion of Parcel No. 5 was demolished at some point 

between 1974 and October 1976, but was not related to the ExxonMobil purchase and demolition 

due to the release incident.  Figure 4 shows the buildings present at the time of the release that 

were subsequently demolished and buildings that are still present.  Information on Figure 4 was 

developed based on a 1974 aerial photograph and a 1976 aerial photograph.  Since 1976, Parcels 

No. 4 and No. 5 have remained vacant; however, they were used for parking during portions of 

this time period. 

Currently, Parcels No. 4 and No. 5 are vacant and are enclosed by a chain link fence installed by 

ExxonMobil (shown on Figure 4). 

2.3  Zoning and Land Use of OU-1 

The zoning of OU-1 is M1 (light industrial district).  A figure obtained from the City of Buffalo 

website showing the zoning for OU-1 is provided as Figure 5.  Based upon an inquiry to the City 

of Buffalo zoning department in June 2006, the use of OU-1 for residential purposes occurred 

prior to any zoning ordinance taking effect. 

Until recently, there was no comprehensive development plan in place for this portion of Buffalo.  

However, ExxonMobil and other stakeholders in the area have undertaken an evaluation of the 

best future use of the property and surrounding areas of this portion of Buffalo known as the “Elk 

Street Corridor.”  In October 2008, the results of the evaluation were documented in a final report 

entitled “Elk Street Corridor Redevelopment Plan” dated October 2008.  The proposed land use 

for the Site based on the preferred redevelopment incorporated the following general goals for the 

corridor: 

 Maintaining four anchor properties in the area, one of which is the Buckeye Terminal; 
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 Building the proposed “Southtowns Connector” to connect areas south of the Buffalo 
River to Interstate 190; and  

 Providing a green space setback of 100 feet from the Buffalo River shoreline, as well as 
other green space areas. 

The proposed zoning for OU-1 in the preferred redevelopment plan is light industrial.  

ExxonMobil has no current plans for OU-1.  The reasonably anticipated future use of OU-1 will 

be vacant land surrounded by a fence, which is consistent with the zoning of the property. 

2.4  Spills/Releases 

Only one release has been documented to have impacted OU-1 (Table 1).  The information and 

documentation for this release were provided by current and/or former ExxonMobil employees, 

contractors, residents, photographs taken at the time, and NYSDEC Spill Report Form for Spill 

No. 9314016, dated February 1, 1994. 

The release occurred on March 12, 1976.  The roof of Tank 60 ruptured when hot cracking stock 

for the Thermofor Catalytic Cracking (TCC) unit entered the tank from the crude unit.  The hot 

product contacted ice in the bottom of the tank, causing it to expand, increase the pressure within 

the tank, and damage the roof.  The cracking stock spilled onto Elk Street and Parcels No. 4 and 

No. 5.  At that time, Parcels No. 4 and No. 5 were partially occupied by residential structures, as 

described above.  The structures present were affected by the release.  ExxonMobil cleaned up the 

cracking stock by vacuuming off excess product and then mixing the remaining material with 

sand, excavating the material, and disposing of it offsite.  Subsequently, ExxonMobil purchased 

Parcels No. 4 and No. 5 and demolished the structures present.  Property and structures located to 

the north of Parcels No. 4 and No. 5 were not impacted by the release and, therefore, were not 

purchased by ExxonMobil (Figure 4).  Soil sampling was not conducted as part of the cleanup or 

demolition effort in 1976. 
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3.0  SUMMARY OF ENVIRONMENTAL CONDITIONS 

Data regarding environmental conditions on OU-1 were obtained from a review of the results of 

previous investigations, the additional investigations completed in August and November 2006 in 

response to the NYSDEC requests, and the ongoing monitoring program at the Site.  Figure 4 

presents sampling locations from all investigations completed in OU-1, currently existing 

buildings that were present during the incident at former Tank 60, and former buildings that were 

present prior to the Tank 60 incident and subsequently demolished.  This section includes a 

summary of the major findings and conclusions of the investigations completed in OU-1. 

3.1  Previous Investigations to Delineate Impacts from the 1976 Release at Former Tank 60 

Investigation activities performed during the 1993 GTI Site Assessment, the 1998 Site Facility 

Investigation (SFI), the 1999 Site Facility Investigation Completion (SFI Completion), and the 

2001 ESPA (OU-1) Investigation Completion completed the delineation of the impacts on 

Parcels No. 4 and No. 5 of OU-1 resulting from the 1976 release at former Tank 60.  The scope of 

work for the various investigations is described briefly below. 

Environmental Site Assessment, conducted by  
Groundwater Technology, Inc. (GTI) in October 1993 (GTI, 1994) 

This Site assessment included: 

 Installation of 15 shallow and five deep soil borings; 

 Collection and inspection of soil samples from the upper two feet of each boring; 

 Analysis of one composite soil sample from the one to two foot below grade depth interval 
(designated SS#1 through SS#4) from four groups of five borings for total petroleum 
hydrocarbons (TPH) by Gas Chromatograph Flame Ionization Detector (GC-FID), 
chloride, and metals (a different color symbol is used on Figure 4 to represent each group 
of five borings that contributed to the four composite samples analyzed); 

 Installation of temporary well points at the five deep soil boring locations (TWP-01 
through TWP-05); and 

 Groundwater sampling at four of the five temporary well locations (TWP-02 through 
TWP-05) for TPH, chloride, and metals. 
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Site Facility Investigation conducted by  
Groundwater & Environmental Services, Inc.  
from June through August 1998 (Roux Associates, Inc., 1998) 

This investigation included: 

 Completion of 12 soil borings (ESL-1 through ESL-12); 

 Collection of 12 surface soil samples from ESL-1 through ESL-12 from 0-0.5 feet below 
any surface concrete, asphalt, or debris present and analysis for semivolatile organic 
compounds (SVOCs ) and metals; 

 Collection of three soil samples from 1.5-2 feet below surface material at ESL-4, 
ESL-8/ESL-W1, ESL-12, and analysis for volatile organic compounds (VOCs); 

 Collection of one soil sample from 8-10 feet below land surface (bls) at ESL-8/ESL-W1 
and analysis for SVOCs, VOCs and metals; and 

 Installation and groundwater sampling of one soil boring/temporary well (ESL-8/ESL-W1) 
and analysis for SVOCs and VOCs.  ESL-8/ESL-W1 was abandoned by removing the 
screen and casing and grouting the hole following the completion of the SFI. 

Site Facility Investigation Completion conducted by  
Groundwater & Environmental Services, Inc. and  
Roux Associates from July through October 1999 (Roux Associates, Inc., 1999) 

This investigation included: 

 Completion of eight soil borings, ESL-13 through ESL-20 (five borings on OU-1 and three 
borings on properties to the north of OU-1), to depths up to four feet bls; and  

 Collection of soil samples in three depth ranges (0-0.5 feet, 1-2 feet, and 2-3 feet below 
any concrete, asphalt, or debris material present at the boring location) and analysis for 
SVOCs and metals. 

Elk Street Properties Area Investigation Completion conducted by  
Groundwater & Environmental Services, Inc. and 
Roux Associates on December 14, 2001 (Roux Associates, Inc., 2002) 

This investigation included: 

 Completion of six soil borings, ESL-21 through ESL-26 (three borings on Parcel No. 4 and 
three borings to the north of Parcel No. 5), from land surface to three feet bls; 

 Collection of soil samples in two depth ranges (0-0.5 feet and 2-3 feet below any concrete, 
asphalt, or debris material present at the boring location) and analysis for SVOCs and 
reduced Target Analyte List (TAL) metals for cadmium, chromium, lead, mercury, nickel, 
selenium, thallium, and vanadium; and 

 Samples were not analyzed for VOCs based on previous sample results. 
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3.2  Additional Investigation Completed in August 2006 

The following section describes additional soil and groundwater sampling activities in OU-1 that 

were completed in August 2006 in response to the comments contained in the NYSDEC letter 

dated June 1, 2006 regarding the RAWP for OU-1 dated May 12, 2006 and that were discussed 

during the meeting held at NYSDEC offices in Buffalo on June 26, 2006.  The additional 

investigation work was conducted in accordance with the Work Plan for Additional Investigation 

in OU-1, Site #C915201 dated July 12, 2006 and subsequent letter regarding Modifications to 

the Work Plan for Additional Investigation in OU-1 dated July 24, 2006.  The goal of the 

additional investigation performed in August 2006 was to complete the delineation of constituents 

that were not analyzed during previous investigations (selected metals, PCBs, pesticides, 

herbicides) and for delineation of VOCs that were only analyzed to a limited extent during 

previous investigations. 

3.2.1  Temporary Monitoring Wells 

Three temporary groundwater-monitoring wells were installed on August 9, 2006, in the locations 

shown on Figure 4.  One well was installed in Parcel No. 4 and two wells were installed in Parcel 

No. 5 of OU-1.  The wells were designated MW-OU1-1, MW-OU1-2, and MW-OU1-3, as shown 

on Figure 4. 

In accordance with ExxonMobil and Roux Associates’ ground disturbance protocols, each 

location was cleared to a depth of five feet bls using an ExxonMobil approved method (i.e., hand 

auger).  The monitoring wells were drilled using a hollow-stem auger drill rig with 4.25-inch 

augers.  Continuous split-spoon sampling was performed from five feet bls to up to 13 bls, 

depending upon the conditions observed, as described below.  Split spoon soil samples were field-

screened for VOCs using a portable photoionization detector (PID) and logged for lithology. 

Proposed monitoring wells were constructed of 2-inch diameter polyvinylchloride (PVC) casing 

and riser with five feet of 2-inch diameter PVC screen.  The screen slot size was 0.010 inches 

(10 slot). 

In accordance with the work plan, since saturated conditions were not observed above the clay 

layer, the entire five-foot screen was set within the clay.  The bottom of the well was set at 10.5 to 
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13 feet bls.  A gravel pack consisting of number 0 size Morie gravel extended to one foot above 

the top of the screen.  The well annulus was sealed with bentonite pellets to the top of the clay to 

seal the clay layer off from the geologic units above.  The remainder of the borehole was 

backfilled with drill cuttings from the top of the clay to land surface. 

Since the wells were located within the fully fenced areas of OU-1 and since the wells were 

temporary, protective casings were not installed over the PVC stickups.  However, a locking cap 

was provided for each well.  The temporary wells were surveyed for measuring point and 

horizontal location on August 25, 2006. 

The temporary monitoring wells were developed on August 11, 2006 by bailing until dry.  

Approximately five gallons of water were removed from MW-OU1-1 and approximately one 

gallon each was removed from MW-OU-2 and MW-OU-3 during development. 

3.2.2  Soil Sampling 

Up to three soil samples were collected from each of the three temporary monitoring well 

locations and each of the three soil boring locations shown on Figure 4. 

The following samples were collected from each of the following depth intervals, above the 

clay layer: 

 Zero to one foot bls at all six locations; 

 One to two feet bls at all six locations; and 

 Greater than two feet bls at SB-OU1-2 (two to three feet bls) and SB-OU1-3 (three to 
four feet bls). 

At MW-OU-1 through MW-OU1-3 and SB-OU1-1, the clay layer was encountered at shallower 

than three to four feet bls; therefore, only two samples were collected. 

The samples were analyzed for all parameters shown in “Table 375-6.8(b): Restricted Use Soil 

Cleanup Objectives” of Part 375 dated December 14, 2006 according to the following methods: 

 Herbicides by United States Environmental Protection Agency (USEPA) method 
SW-846-8151A. 
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 Pesticides and polychlorinated biphenyls (PCBs) by USEPA methods 
SW-846-8081A/8082. 

 VOCs by USEPA method SW-846-8260. 

 SVOCs by USEPA method SW-846-8270. 

 Arsenic, barium, beryllium, cadmium, copper, cyanide, lead, manganese, nickel, selenium, 
silver, thallium, vanadium, and zinc by USEPA method SW-846-6010B). 

 Total mercury by USEPA method SW-846-7471. 

 Total chromium, hexavalent chromium, and trivalent chromium method SW-846-7196A. 

The samples for all analytical parameters except VOCs were collected as a composite of each 

interval.  VOCs were collected as a grab sample from the top of the interval since no PID readings 

or petroleum-related impacts (i.e., staining, sheen, odor) were observed.  In accordance with the 

Quality Assurance Project Plan (QAPP) for Additional Investigation in OU-1 for the investigation 

that was included as Attachment 1 to the letter regarding Modifications to the Work Plan for 

Additional Investigation in OU-1 dated July 24, 2006, the samples were sent under chain of 

custody to TestAmerica Analytical Testing Corporation in Nashville, Tennessee for analysis. 

Quality Assurance/Quality Control (QA/QC) samples, including duplicates, trip blanks, and 

matrix spike/matrix spike duplicate (MS/MSD) samples were collected in accordance with the 

QAPP.  The field blank was inadvertently omitted. 

3.2.3  Water Level Gauging 

Water levels within the newly installed temporary groundwater monitoring wells in the clay were 

gauged prior to and following sampling on August 14, 2006 and August 31, 2006, respectively.  In 

addition, three monitoring wells (B-1MW, MW-34, and MW-35) on the main portion of the 

former Buffalo Terminal property south of Elk Street were gauged at the same time to provide an 

indication of the groundwater flow direction in the vicinity of OU-1. 

3.2.4  Groundwater Sampling 

Groundwater was sampled from each temporary well.  One unfiltered sample and one filtered 

sample (through a 0.45-micron pore size filter) were collected from each well.  The filtered 

samples were intended to remove suspended particulate matter that may contain or carry the target 
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parameters.  Each groundwater sample was analyzed for the same list of parameters as the soil 

samples.  As noted in the work plan, the filtered samples were not analyzed for VOCs. 

QA/QC samples, including duplicates, trip blanks, field blanks, and MS/MSD samples were 

collected in accordance with the QAPP for Additional Investigation in OU-1. 

3.2.5  Data Usability Summary Report 

A data usability summary report (DUSR) was completed for the additional investigation samples 

conducted in August 2006 by Data Validation Services (DVS) of North Creek, New York.  The 

DUSR was submitted under separate cover as Addendum No. 1 to the AAR/RAWP and was dated 

November 14, 2006 and was included in the Revised AAR/RAWP as Appendix B.  In the 

instances where DVS suggested adding a qualifier to the laboratory data or that data is rejected, 

the summary tables were modified to reflect that qualification and resubmitted with the DUSR.  

The revised tables, where applicable, were included in the January 8, 2007 AAR/RAWP and were 

noted as “revised” in the title.  A thorough description of the rationale related to the data validation 

is provided in the narrative of the DUSR included as Appendix B of the AAR/RAWP. 

3.3  Additional Investigation Completed in November 2006 

The following section describes additional soil sampling activities in OU-1 that were completed in 

November 2006 in response to the comments contained in the NYSDEC email dated October 30, 

2006 regarding the AAR/RAWP for OU-1 dated October 17, 2006.  The additional investigation 

work was conducted in accordance with the Work Plan for Additional Investigation in OU-1, Site 

#C915201, dated July 12, 2006 and Addendum No. 1 to Work Plan for Additional Investigation 

in OU-1, Site #C915201, dated November 7, 2006.  The goal of the additional investigation 

completed in November 2006 was to aid in the evaluation of a Track 2 cleanup scenario for OU-1, 

as requested by NYSDEC.  The additional investigation activities in OU-1 were intended to help 

to better define the amount of soil exceeding the Part 375 commercial criteria for arsenic and lead 

in the one to two foot below grade interval, thus potentially reducing the amount of soil that would 

need to be removed to achieve a Track 2 cleanup.  The discrete sampling data collected in August 

and November 2006 supersedes the composite data collected in 1993 in the one to two foot depth 

interval by GTI. 
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3.3.1  Soil Sampling 

One soil sample in the one to two foot below grade interval was collected from each of the six soil 

boring locations shown on Figure 1.  The locations were selected to provide additional data in 

portions of Parcels No. 4 and No. 5 where only composite sample data from the 1993 GTI 

investigation was available. 

The samples were collected as a composite of the one to two foot depth interval.  The two samples 

in Parcel No. 4 (OU-1 SS-5 and OU-1 SS-6) and the two samples in the middle third of Parcel No. 

5 (OU-1 SS-3 and OU-1 SS-4) were analyzed for arsenic and lead only by USEPA method 6010 

since these were the only parameters that exceeded the Part 375 commercial criteria in the 

composite samples in these locations.  The two samples in the southern third of Parcel No. 5 

(OU-1 SS-1 and OU-1 SS-2) were analyzed for arsenic only since this was the only compound 

that exceeded the Part 375 commercial criteria in the composite sample at this location.  Quality 

Assurance/Quality Control samples were collected in accordance with the QAPP. 

3.4  Results of All Investigations in OU-1 

The following sections provide a summary of all investigations completed in OU-1. 

3.4.1  Geology 

The former Buffalo Terminal is located within the Erie-Ontario Lowland physiographic region of 

the Interior Plains Division.  In general, the region is underlain by Silurian and Devonian age 

interbedded shales, siltstones, sandstones, limestones, and dolomites, dipping approximately 

0.50 degrees to the south. 

According to data from the well and soil boring logs from previous investigations, three 

unconsolidated deposits exist at OU-1.  The first is a fill layer that consists of black cinders, silt, 

gravel, sand, slag, brick, coal, and wood.  The second unit consists of alluvial deposits of silts, silts 

and clays, sands, and sands and gravel.  The third unit is a gray to brown glacio-lacustrine clay.  

Based upon the boring log from ESL-8/ESL-W1, which was completed to a depth of 16 feet bls, 

the fill layer was approximately two-feet thick and was underlain by a layer of silt and clay from 

2-4 feet bls and clay from 4-16 feet bls.  Based upon the boring logs from ESL-13 through 

ESL-26, which were completed to depths up to four feet bls, fill thickness ranged from one foot to 
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four feet.  Fill was underlain by silts, sands, and gravel intermixed with clay.  Bedrock was not 

encountered in any of the borings installed in OU-1 prior to August 2006. 

The more recent monitoring wells and soil borings installed in August 2006 to depths up to 13 feet 

bls indicate that topsoil/fill ranged in thickness from 0.5 to two feet and is underlain by a gray to 

brown silty clay (MW-OU1-1, MW-OU1-2 and SB-OU1-1 through SB-OU1-3) ranging in 

thickness from zero to 10.5 feet or gray to brown clay (MW-OU1-3) approximately 3.5 feet thick.  

At MW-OU1-3, the gray to brown clay was underlain by 5.5 feet of silty clay and finally by 

1.5 feet of gravel and sand from nine to 10.5 feet bls.  Bedrock may have been encountered at 

10.5 feet bls at MW-OU1-3 where refusal occurred and dark limestone with white crystals was 

present in the drill cuttings. 

3.4.2  Hydrogeology 

The water table was encountered at approximately five feet bls at ESL-8/ESL-W1 during its 

installation.  No additional depth to water measurements were recorded at this well.  This 

temporary well was abandoned by removing the screen and casing, and grouting the hole 

following the completion of the SFI. 

The water table was encountered at approximately five feet bls at MW-OU1-1, at between 7.5 and 

nine feet bls at MW-OU1-2 and between 7 and 8 feet bls at MW-OU1-3.  The water table 

elevations on OU-1 range from 577 to 579 feet above mean sea level and suggest a hydraulic 

gradient toward the east.  However, based upon the direct observation of the lithology and the 

limited yield of the wells on OU-1, it is clear that the clay layer beneath OU-1 is not a significant 

water bearing formation.  MW-OU1-1 produced only 5 gallons of water before it was bailed dry 

and MW-OU1-2 and MW-OU1-3 each produced only 1 gallon before they were bailed dry.  

Recharge in all of these wells was extremely slow, with MW-OU1-2 and MW-OU1-3 requiring 

sampling over three work days to accumulate sufficient water to collect the necessary groundwater 

sample volume.  Attempting to draw meaningful conclusions regarding flow direction beneath 

OU-1 based on the available water level data from these wells would be questionable. 

As discussed in prior reports, groundwater flow beneath the area is generally expected to be 

toward the Buffalo River.  The water table elevations in the three wells measured on the northern 
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portion of the Site south of Elk Street (B-1MW, MW-34 and MW-35) range from 584 to 585 feet 

above mean sea level.  Due to the differences in construction of the new wells on OU-1 (i.e., wells 

were screened entirely within the clay) compared to the existing wells on the main portion of the 

Site (wells were installed with screens straddling the fill layer and the clay layer), a direct 

comparison of water level elevations is not appropriate. 

3.4.3  Soil Quality 

Tables 3 through 7 of the January 8, 2007 AAR/RAWP (not duplicated in this report) summarize 

analytical results for SVOCs, metals, VOCs, PCBs and pesticides/herbicides, respectively, for the 

soil samples collected during all investigations on OU-1.  Soil quality data from all investigations 

has been compared to the Part 375commercial and industrial soil quality criteria, which are each 

protective of human health and the environment and which are consistent with the Part 

375commercial and industrial criteria for protection of human health presented in Part 375 dated 

December 14, 2006.  This comparison enables identification of areas that may pose a potential risk 

under a commercial land use scenario, which is an upgrade to the current zoning and reasonably 

anticipated future use of OU-1 or an industrial land use scenario, which is consistent with the 

zoning and reasonably anticipated future use of OU-1. 

A summary map (Plate 1) was prepared using the analytical database and MapInfo™ Geographic 

Information System (GIS) Software to show soil concentration data any compound from previous 

investigations that exceeded the Part 375 commercial and/or industrial cleanup criteria.  The maps 

only present data for the target analytes that exceeded the Part 375 commercial and/or industrial 

criteria in at least one sample.  The only compounds that exceeded the criteria were six SVOCs 

(benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, chrysene, dibenzo[a,h]anthracene and 

indeno[1,2,3-cd]pyrene) and three metals (arsenic, cadmium and lead). 

As discussed previously, the goal of the investigations completed on Parcels No. 4 and No. 5 of 

OU-1 prior to August 2006, was to delineate the nature and extent of soil impacts from the historic 

release of product from former Tank 60 in 1976.  The goal of the additional investigation 

completed in August and November 2006 was to complete the delineation of constituents that 

were not analyzed during previous investigations (selected metals, PCBs, pesticides, herbicides), 

for delineation of VOCs that were only analyzed to a limited extent during previous investigations, 
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and to provide additional data for arsenic and/or lead in portions of Parcels No. 4 and No. 5 where 

only composite sample data from the 1993 GTI investigation was available and exceeded the 

proposed criteria. 

The major findings regarding soil quality throughout Parcels No. 4 and 5 of OU-1 and properties 

to the north of Parcel No. 5 are summarized below. 

 VOCs were not detected above the Part 375 commercial or industrial criteria in any of the 
samples collected. 

 Consistent with the type of product released during the historic 1976 incident (i.e., heavy 
end cracking stock), SVOCs were detected above the Part 375 commercial and/or 
industrial criteria in the northeast portion of Parcel No. 5 (ESL-12, ESL-13, ESL-14, and 
ESL-15).  Exceedances of these criteria were generally an order of magnitude higher in 
this area than at the other locations.  The only SVOC with exceedances of the Part 375 
commercial or industrial criteria outside of the northeast portion of Parcel No. 5 is 
benzo[a]pyrene.  The exceedances of benzo[a]pyrene are randomly distributed and are 
indicative of background influences (i.e., residential uses, previous and current property 
owner usage, regional industrial influences, nearby highways, and urban fill). 

 Concentrations of SVOCs decrease with depth.  Outside the northeast portion of Parcel 
No. 5, no exceedances of the Part 375 commercial and/or industrial criteria were observed 
below 1 foot indicating that impacts due to background influences are confined to the 
upper one foot of soil.  However, in the northeast portion of Parcel No. 5, elevated SVOC 
concentrations extended deeper than in other areas.  In the northeast portion of Parcel No. 
5 in the greater than two feet bls interval, higher SVOC concentrations (up to an order of 
magnitude greater) exceeding the Part 375 commercial and/or industrial criteria were 
observed at ESL-13 through ESL-15 than at other sample locations.  Impacts from the 
incident at former Tank 60 likely do not extend below an approximate depth of four feet 
bls, where the clay layer is encountered based upon the decrease in concentrations and the 
type of product released. 

 Metals are not constituents of concern for the type of product released from former Tank 
60, however arsenic, cadmium and lead are present above the Part 375 commercial criteria 
and arsenic is present above the Part 375 industrial criteria due to background influences 
(i.e., residential uses, previous property owner usage, regional industrial influences, nearby 
highways, and urban fill). 

 Arsenic is present above the Part 375 commercial and industrial criteria at one location on 
Parcel No. 4 in the shallow interval.  Based upon the 1993 GTI composite borings, arsenic 
was present above both criteria at three of the four 1993 composite sample locations (one 
on Parcel No. 4 and two on Parcel No. 5) in the one to two foot bls depth interval.  
However, based upon the historic and recent sampling of individual locations in the one to 
two foot depth interval, arsenic was not present above either criteria in Parcel No. 4 and 
was present above both criteria at only one location in the middle third of OU-1 (OU-1 SS-
4) and one location in the bottom third of OU-1 (OU-1 SS-2), in Parcel No. 5. 
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 The only location where cadmium is present above the Part 375 commercial criteria is at 
ESL-11 in the shallow interval in Parcel No. 5.  The concentration of cadmium at this 
location is 9.7 ppm compared to the Part 375 commercial criteria of 9.3 ppm (only 
1.04 times the criteria). 

 Lead is present above the Part 375 commercial criteria at two locations within OU-1 (one 
on each parcel) in the shallow interval.  Based upon the 1993 GTI composite borings, lead 
was present above the Part 375 industrial criteria at two of the four 1993 composite sample 
locations (one on each parcel).  However, based upon historic and recent sampling of 
individual locations in the one to two foot interval, lead is present above the Part 375 
commercial criteria at only one location in parcel No. 5 (ESL-14). 

Based upon the results of the investigations, the remaining impacts attributable to the historic 

release from former Tank 60 and the impacts due to background influences have been delineated.  

The impacts due to the historic release are the elevated SVOC concentrations present in the 

northeast portion of Parcel No. 5 (ESL-12, ESL-13, ESL-14, and ESL-15) and the impacts due to 

background influences are the concentrations of benzo[a]pyrene, arsenic, cadmium and lead (as 

compared to the Part 375 commercial criteria) and of benzo[a]pyrene and arsenic (as compared to 

the Part 375 industrial criteria) outside of the northeast portion of Parcel No. 5. 

The soil quality data from previous investigations indicates that the response actions taken 

following the release in 1976 (i.e., vacuuming of product from the surface, removal of impacted 

soil, purchase of properties, and demolition of structures) were effective in removing impacted soil 

that resulted from the release, except in the northeast portion of Parcel No. 5 of OU-1. 

It should be noted, that based upon data collected by New York State Department of Health 

(NYSDOH) that is summarized in the final technical report entitled “Seneca-Babcock 

Neighborhood Soil Sampling Program” dated July 1998, the neighborhood surrounding OU-1 is 

known to have concentrations of metals and SVOCs similar to those observed outside the 

northeast portion of Parcel No. 5 (the only location where impacts from the 1976 release are still 

evident). 

3.4.4  Groundwater Quality 

Tables 9 through 13 of the January 8, 2007 AAR/RAWP (not duplicated in this report) summarize 

analytical results for SVOCs, VOCs, metals, PCBs, and pesticides/herbicides, respectively, for the 

groundwater samples collected during all investigations on OU-1.  No significant impacts to 
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groundwater quality in OU-1 have been observed.  The following is a summary of the 

groundwater quality data collected in OU-1: 

 Impact to groundwater (as determined by GC FID) was observed at only one out of four 
locations sampled during the 1993 GTI investigation (TPH = 5.7 µg/L at TWP-03); and 

 No VOCs or SVOCs were detected in the groundwater sample collected from 
ESL-8/ESL-W1 during the SFI, which was located in the vicinity of the temporary well 
TWP-03. 

 No SVOCs, PCBs, pesticides or herbicides were detected in the groundwater samples 
collected in August 2006. 

 Acetone was the only VOC detected in the groundwater samples collected in August 2006 
(at MW-OU1-2 and MW-OU1-3).  The concentrations did not exceed the NYSDEC 
AWQSGV. 

 Several metals were detected at low levels in the samples collected in August 2006, 
including barium, beryllium, cyanide, lead, manganese and zinc.  However, none of the 
concentrations exceeded the NYSDEC AWQSGVs.  In general, the concentrations of 
metals in the filtered samples were lower than in the unfiltered samples. 

Based upon the groundwater data presented in this section, groundwater has not been impacted by 

the historic release from former Tank 60 or from background influences.  Therefore, groundwater 

does not require remediation and was not addressed further in the January 8, 2007 AAR/RAWP. 

3.4.5  Separate-Phase Product 

No separate phase product was detected in any of the wells or temporary well points installed in 

OU-1. 
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4.0  SUMMARY OF REMEDIAL ACTION 

Provided below is a summary of the remediation activities conducted at the Site, including the 

scope of work outlined in the remediation plans and the implementation of the plans.  The initial 

phase of the remediation work described herein was performed in accordance with the following 

documents: 

 6 NYCRR Part 375 dated December 14, 2006; 

 NYSDEC draft BCP Guide  dated May 2004; 

 Draft DER-10 dated December 2002; 

 The Alternatives Analysis Report/Remedial Action Work Plan for Operable Unit 1 dated 
January 8, 2007; and 

 Response to NYSDEC February 15, 2007 Comment letter on the AAR/RAWP for OU-1 
dated March 13, 2007. 

The initial phase of remedial work was conducted between May 7, 2007 and July 20, 2007.  

However, work was not continuous during this time due to periods of inactivity while waiting for 

sample results and disposal facility approval.   

Additional excavation was completed on May 17 through 19, 2010 to address NYSDEC 

comments regarding the northern portion of Parcel No. 5 as described in Remedial Engineering’s 

letter dated January 8, 2010. 

Daily construction reports completed during the work are presented in Appendix A. 

4.1  Remedial Goals and Remedial Action Objectives 

The AAR/RAWP described the remedial goals and Remedial Action Objectives (RAOs) for 

OU-1. 

As described in Section 4.1 of the Draft BCP Guide, “the goal of the remedy selection process in 

the BCP is to select a remedy for a site that is fully protective of public health and the 

environment, taking into account the current, intended, and reasonably anticipated future land use 

of the site”. 
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The remedial goal for OU-1 is to meet the Part 375 commercial criteria at any depth above the 

clay.  Consistent with the Draft BCP Guide, the proposed remedy for OU-1 was fully protective of 

public health and the environment, taking into account the current, intended, and potential future 

land use.  The remedy that was implemented to achieve the Part 375 commercial criteria for 

protection of human health was an upgrade to the current zoning of the property, which is M-1 

(light industrial district) and the light industrial zoning proposed in the Elk Street Corridor 

Redevelopment Plan. 

Based upon the identification of the contaminants and impacted media, as described in previous 

investigation reports and summarized in Section 3.0, identification of the applicable SCGs, taking 

into consideration current and potential future land use and identification of the actual or potential 

public health and/or environmental exposures, the only appropriate RAO for the proposed 

remedial action is to prevent ingestion/direct contact with impacted soil. 

The AAR/RAWP described the implementation of the remediation, provided technical 

specifications for the work and included the following associated plans required for 

implementation of the remedy in accordance with NYSDEC guidelines: 

 Community Air Monitoring Plan for Operable Unit 1 AAR/RAWP 

 Quality Assurance Project Plan for Operable Unit 1 AAR/RAWP 

In addition, a Site-Specific Health and Safety Plan (HASP) was prepared, submitted under 

separate cover to the NYSDEC and New York State Department of Health (NYSDOH) prior to 

beginning the remedial construction activities. 

4.2  Standards, Criteria and Guidance 

SCGs are promulgated requirements (“standards” and “criteria”) and non-promulgated guidance 

(“guidance”) that govern activities that may affect the environment and are used by the DER at 

various stages in the investigation and remediation of a site.  SCGs incorporate both the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as amended 

by the Superfund Amendments and Reauthorization Act of 1986’s (CERCLA) concept of 

“applicable or relevant and appropriate requirements” (ARARs) and the United States 
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Environmental Protection Agency’s (USEPA) “to be considered” (TBCs) category of non-

enforceable criteria or guidance.  SCGs applicable to OU-1 are as follows: 

SCGs for Soil 

The SCGs for soil were developed to remediate impacts that are the result of the historic release of 

product from former Tank 60 in 1976 and impacts due to background influences based on a 

commercial use scenario (which is an upgrade to the current zoning) and the reasonably 

anticipated future use of OU-1 as vacant land surrounded by a fence.  Therefore, the SCGs for soil 

at any depth above the clay layer are the Part 375 commercial cleanup criteria for protection of 

human health shown on Table 2.   

4.3  Mobilization/Site Preparation 

The mobilization consisted of transporting necessary equipment to the Site and setting up OU-1 

for implementation of the work.  Mobilization to the Site occurred on May 7, 2007 for the initial 

phase of work and on May 17, 2010 for the additional excavation work. 

Site preparation included: 

 Setting up soil staging areas; 

 Installing filter fabric on the fence surrounding Parcels No. 4 and No. 5 as a dust control 
measure (fabric remained in place after the initial phase of work and was maintained 
during the 2010 work).  

 Installing sediment and erosion control measures;  

 Clearing vegetation, as necessary, for access to the excavation area; and 

 Marking out excavation areas.   

4.4  Traffic Control  

Detailed traffic control procedures were implemented in accordance with the contractor’s HASP.  

The primary truck route from the project site to the New York State Thruway, described in the 

AAR/RAWP, was followed.   
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4.5  Storm Water Management and Erosion Control  

During both phases of work (2007 and 2010), all necessary measures to temporarily control 

erosion were employed.  Erosion control measures were implemented in accordance with the 

report titled "NYS Guidelines for Urban and Sediment Control" dated April 1997.  During the 

initial phase of work in 2007, silt fence was installed along the northern fence line of Parcel No. 4 

and along portions of the northern and eastern fence line of Parcel No. 5 (for erosion and dust 

control).  The silt fence was keyed into the soil at the bottom and extended up the fence to six feet 

high and fastened to the fence.  Silt fence was installed prior to the implementation of the 

remediation and was maintained throughout the duration of all remedial construction activities.  

After the completion of topsoil grading and seeding, the filter fabric was cut down to within one 

foot of land surface and left keyed into the soil.  Although vegetation has been established at this 

point, the silt fence remains in place and was maintained during the second phase of work in 2010. 

In addition, the entrance and adjacent street areas were swept and/or cleaned, as necessary, 

throughout the work day, and at the end of the workday, to keep the streets free of soil or other 

debris generated from the work site during the duration of all excavation activities.   

4.6  Health and Safety and Community Air Monitoring 

All remedial construction activities were performed in a manner consistent with 29CFR 1910 and 

1926.  Each consultant and contractor onsite operated under a site-specific HASP for the project, 

which was submitted to NYSDEC.  The site-specific HASP was readily available during the work.  

During all phases of Site work, the Contractor monitored safety and health conditions and fully 

enforced the site-specific HASP.  The Contractor was responsible for monitoring general Site 

conditions and for safety hazards.  Specifically, monitoring was performed to verify that all 

requirements of the Occupational Safety and Health Administration, as outlined on 29 CFR Part 

1910 and 1926, were adhered to.   

Ambient air was monitored at the site perimeter throughout the course of the work for particulate 

matter in accordance with the CAMP.  Monitoring for VOCs was not conducted as part of the 

CAMP since VOCs are not constituents of concern for OU-1.  During the course of the work, the 

Contractor took abatement measures, as directed or as otherwise necessary, to minimize the levels 
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of particulates at the limits of the work.  There were no CAMP action level exceedances during 

the work. 

Maps indicating meter locations are provided in Appendix A with the daily construction reports.  

Daily CAMP data summaries are provided in Appendix B.  Downloaded data from the CAMP 

monitoring are provided in a compact disc located in the back of the report. 

4.7  Dust Control 

Dust (particulate matter) was controlled at the Site in accordance with the site specific CAMP, the 

NYSDEC Technical and Administrative Guidance Memorandum #4031 – Fugitive Dust 

Suppression and Particulate Monitoring Program at Inactive Hazardous Waste Sites 

(TAGM 4031), and all federal, state and local requirements.  The Contractor maintained all 

excavations, stockpiles, and all other work areas to minimize dust that would cause a hazard or 

nuisance to others.  As noted above, as a dust control measure, filter fabric was installed on the 

northern fence line of Parcel No. 4 and on the fence to the north of the proposed excavation area 

on Parcel No. 5 adjacent to the existing residence and to the east of the proposed excavation area 

adjacent to Bradford Street for the length of the excavation since there are occupied structures on 

the east side of Bradford Street. 

Dust was monitored by GES in accordance with the requirements of the Contractor’s HASP, the 

CAMP, and the NYSDEC TAGM 4031.  Based on the results of the monitoring, the Contractor 

implemented necessary measures to control dust to acceptable levels, including but not limited to, 

one or more of the following measures: 

1. misting equipment and excavation fences; 

2. spraying water (using atomizer) on buckets during excavation and dumping; 

3. hauling materials in tarped or lined containers; 

4. reducing speed of vehicles moving through the construction area; 

5. covering excavated material stockpiles and/or portions of the stockpile, as necessary, 
throughout the day and after excavation activities cease each day; and 

6. stopping work. 
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4.8  Excavation and  Offsite Disposal 

All excavation work was performed in accordance with the specifications and details provided in 

the AAR/RAWP and HASP.  The initial phase of excavation and offsite disposal was begun on 

May 8, 2007 and was completed on July 18, 2007.  However, it should be noted that excavation 

and disposal work was not continuous during this time, as work was temporarily suspended while 

awaiting laboratory results or approval from disposal facilities.  Additional excavation was 

completed between May 17 and 19, 2010 to address NYSDEC comments regarding the northern 

portion of Parcel No. 5 as described in Remedial Engineering’s letter dated January 8, 2010.  In 

accordance with the January 8, 2010 letter, this area was excavated laterally to the property line 

and vertically to the native silty clay and therefore, as approved by NYSDEC, no endpoint 

samples were collected.  GES, under the direction of Remedial Engineering, provided full-time 

oversight during the excavation and disposal work completed by Clean Harbors. 

All impacted soil excavated from the Site was transported by Pariso Trucking of Tonawanda, New 

York and disposed of in accordance with all applicable federal, state, and local regulations at 

Allied/BFI Niagara Falls Landfill in Niagara Falls, New York.  Copies of the waste profiles for the 

excavated soil are included in Appendix C.  Copies of the waste manifests for the soil removed 

from the Site are provided in Appendix D (located on a compact disc in the back of the report).  

Haul vehicles for bulk soil were secured with appropriate covers prior to exiting the construction 

area to prevent a release of waste. 

Originally Proposed Scope of Excavation 

As described in the Response to NYSDEC February 15, 2007 Comment letter on the AAR/RAWP 

for OU-1 dated March 13, 2007, the area requiring excavation to meet the Part 375 commercial 

criteria was estimated to be approximately 7,150 square feet on Parcel No. 4 and 45,500 

square feet on Parcel No. 5.  The total area of planned excavation for Parcel No. 4 was entirely 

within the zero to one foot below grade interval.  The total area of planned excavation on Parcel 

No. 5, was comprised of 26,300 square feet in the zero to one foot below grade interval, 14,500 

square feet in the one to two foot below grade depth interval and 4,700 square feet in the two to 

three foot below grade depth interval.  Therefore, the estimated volume of soil to be removed from 

Parcels No. 4 and 5 in the zero to one foot below grade interval was 1,250 cubic yards, the volume 

to be removed from Parcel No. 5 in the one to two foot below grade interval was 540 cubic yards 
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and the volume to be removed from Parcel No. 5 in the two to three foot below grade depth 

interval was 180 cubic yards for a total of 1,970 cubic yards to achieve the Part 375 commercial 

use criteria for OU-1 at any depth above the clay. 

Actual Scope of Excavation Completed 

In addition to the originally proposed scope of work described above, additional excavation in 

Parcels No. 4 and No. 5 was completed based on the results of post-excavation sample results 

(described in Section 4.11).  The approximate total volume of soil excavated to meet the Part 375 

commercial use criteria at any depth above the clay during both phases of work was 5,788 tons 

(approximately 3,859 cubic yards at 1.5 tons per cubic yard), broken down as follows: 

 5,614 tons (approximately 3,743 cubic yards) during the initial phase of work in 2007 

 174 tons (approximately 116 cubic yards) during the second phase of work on 2010 

Of this total, 568 tons (approximately 379 cubic yards) was removed from Parcel No. 4 and 5,220 

tons (approximately 3,480 cubic yards) was removed from Parcel No. 5. 

The following is a breakdown of the approximate excavation volumes with depth for Parcel No. 4: 

 Excavation to one foot bls: 73 tons 

 Excavation to 1.67 feet bls: 495 tons 

The following is a breakdown of the approximate excavation volumes with depth for Parcel No. 5: 

 Excavation to native clay to two feet bls: 1,710 tons 

 Excavation to native soil (two to three feet bls): 1,898 tons 

 Excavation to native soil (three feet bls): 1612 tons 

All excavation areas in Parcels No. 4 and No. 5 were excavated to native silty clay material except 

the one area in Parcel No. 4 that is noted as being excavated to one foot below grade.  The bottom 

sample from this area, designated OU-1-PEB-4 (0-1’), which was collected on May 10, 2007, met 

the Part 375 commercial criteria therefore additional excavation was not required.  Figure 6 shows 

the surveyed limits of excavation, with various excavation depths shown in different colors (areas 
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excavated to native clay are shown identified).  Appendix E includes photos of the construction 

activities. 

4.9  Temporary Staging and Stockpiling 

During the initial phase of work in 2007, all impacted material was stockpiled in accordance with 

the specifications, except that a combination decontamination area/staging area was not used 

(decontamination is described below).  Stockpiles were lined and covered with a single layer of 

minimum 6-mil plastic sheeting.  Stockpiles were routinely inspected and broken sheeting covers 

were promptly replaced.  Soil stockpiles were continuously encircled with hay bales.  During the 

additional excavation activities in 2010, soil was excavated and loaded directly into disposal 

vehicles and transported offsite, therefore staging of soil was not required. 

4.10  Waste Characterization Sampling 

One sample per 500 cubic yards of material excavated was collected for waste characterization 

using a hand auger prior to excavation or was composited from excess material available from 

post excavation samples.  In accordance with the QAPP for OU-1, samples were analyzed by 

TestAmerica.  In accordance with the ExxonMobil-approved disposal facility, the samples were 

analyzed for the following: 

 target compound list (TCL) VOCs and SVOCs according to USEPA Methods 
SW-846 8260 and 8270, respectively; 

 TPH for gasoline and diesel range organics (by Method SW-846 8015B); 

 reduced TAL metals by Method SW-846 6010 (includes cadmium, chromium, lead, nickel, 
selenium, thallium, and vanadium) and Method SW-846 7471 for mercury; 

 the full list of toxicity characteristics leaching procedure (TCLP) analyses (metals, VOCs, 
SVOCs, pesticides, and herbicides); 

 corrosivity; 

 reactivity; and 

 ignitability. 

The waste characterization samples are summarized in Tables 3 through 11.  Waste 

characterization laboratory data are presented in Appendix F (located on a compact disc in the 

back of the report). 
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4.11  Post-Excavation Sampling  

In accordance with the AAR/RAWP, initially post excavation bottom sampling (at a frequency of 

one sample per 2,000 square feet of bottom area) was conducted for constituents that exceeded the 

Part 375 commercial use criteria in previous sampling events, SVOCs and metals (arsenic, 

cadmium and/or lead), to confirm that the Part 375commercial criteria were met.  Excavation was 

continued (only to the top of the clay) in areas where the post excavation bottom samples initially 

indicated concentrations above the Part 375commercial criteria.  Excavation did not continue into 

the clay layer.  On June 21, 2007, Chad Staniszewski of the NYSDEC indicated that bottom 

sampling of the excavations was no longer required based on visual observations of the excavation 

work.  After June 21, 2007, with the concurrence of NYSDEC, excavations were terminated based 

upon visual observations of native silty clay soil being reached. 

Figure 6 present the post excavation composite sample locations at one foot below grade, 1.67 feet 

below grade, 2 feet below grade and generally 3 feet below grade.  Samples that had one or more 

compounds that exceeded the Part 375commercial criteria are shown in red text.  SVOCs were 

analyzed for STARS list SVOCs only by USEPA method 8270.  Metals were analyzed by USEPA 

method 6010.  Post excavation sample results are summarized in Tables 12 and 13 for SVOCs and 

metals, respectively.  Laboratory data reports are included in Appendix G (located on a compact 

disc in the back of the report). 

All excavation areas shown on Figure 6 in Parcels No. 4 and No. 5 were excavated to native silty 

clay material except the one area in Parcel No. 4 that is noted as being excavated to one foot below 

grade.  The bottom sample from this area, designated OU-1-PEB-4 (0-1’), which was collected on 

May 10, 2007, met the Part 375 commercial criteria therefore additional excavation was not 

required.  Areas excavated to native clay are shown on Figure 6. 

Post-excavation sidewall samples (at a frequency of one sample per 100 linear feet) were collected 

for constituents that exceeded the Part 375 commercial use criteria in previous sampling events, 

SVOCs and metals (arsenic, cadmium and lead), to confirm that the Part 375 commercial criteria 

were met.  Excavation was continued laterally (to the OU-1 boundary) in areas where the post 

excavation sidewall samples initially indicated concentrations above the Part 375 commercial 

criteria.  Lateral excavation was not completed outside the OU-1 boundary.  In order to address 
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NYSDEC comments regarding sidewall sampling along the diagonal sidewall associated with 

original sample OU1-PES2 (5/14/07;2-3’) in the northern portion of Parcel 5, a composite sample 

was collected from the diagonal sidewall on August 3, 2009.  The sample was collected from the 

full depth of the excavation (3 feet) at two locations along the diagonal sidewall and composited.  

As requested by the NYSDEC, the samples were analyzed for SVOCs the reduced list of metals 

(arsenic, cadmium and lead).  The results are summarized in Tables 12 and 13 for SVOCs and 

metals, respectively and the laboratory analytical report is included in Appendix G.  Based on the 

SVOC results and following further discussions regarding the need for further remediation, 

additional excavation, as described in Section 4.8 was completed between May 17 and 19, 2010.  

As approved by NYSDEC, no endpoint sampling was conducted following this excavation. 

Following discussions with NYSDEC at two meetings held in January 2009 and June 2009, in 

order to address the NYSDEC comment that original sidewall sample locations OU1-PES-1 

(5/17/07; 1-2’ and OU1-PES-4 (5/17/07; 1-2’) should have been analyzed for SVOCs, these two 

sidewalls were resampled for SVOCs on August 3, 2009.  The samples were identified as 

OU1-PES-1R (8/3/09; 1-2’) and OU1-PES-4R (8/3/09; 1-2’).  The results (summarized in Table 

12; laboratory analytical report included in Appendix G), for all SVOCs were below the Part 375 

commercial criteria for protection of human health.  Therefore, no further work was required in 

this portion of OU-1.  

The protocol used to collect bottom and sidewall samples entailed using a stainless steel spatula to 

collect the soil samples by taking a total of four randomly selected grab samples and compositing 

them into a Ziploc bag.  After being well mixed, a sample portion of the Ziploc bag was 

transferred into a laboratory provided jar for analysis. 

Post-excavation samples were submitted to TestAmerica, a NYSDOH ELAP certified laboratory.  

Category B laboratory data deliverables, as defined in the analytical services protocol (ASP), were 

requested.  In addition, a Data Usability Summary Report (DUSR) was prepared by Data 

Validation Services (DVS) of North Creek, New York in accordance with Appendix 2B of 

DER-10 for samples collected during the initial phase of work.  The DUSR is included Appendix 

H (located on a compact disc in the back of the report).  In the instances where DVS suggested 

adding a qualifier to the laboratory data, the summary tables provided in this report were modified 
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to reflect that qualification.  In summary, sample results are usable as reported, or usable with 

minor edit or qualification due to typical processing or matrix effects.  A thorough description of 

the rationale related to the data validation is provided in the narrative of the DUSR included as 

Appendix H. 

4.12  Backfilling 

During the first phase of the work in 2007, when excavation and removal of the impacted soil was 

complete, the excavation was backfilled and compacted, to the extent practical, to within six 

inches of proposed final grade using offsite common fill material followed by six inches of topsoil 

meeting the lower of the commercial use criteria for human health or the criteria for protection of 

groundwater presented in Table 375-6.8(b) of Part 375 and shown on Table 2.  The common fill 

material was free of extraneous debris or solid waste.  The common fill material was sampled in 

accordance with the AAR/RAWP and analytical results were submitted to the NYSDEC for 

approval prior to use of the common fill.  Common fill sample results are summarized on 

Tables 14 through 18.  Laboratory data reports, in electronic format on a compact disc, are 

included in Appendix I.  During the second phase of the work in 2010, when excavation and 

removal of the impacted soil was complete, the excavation was backfilled and compacted, to 

within six inches of proposed final grade using offsite gravel/sand material followed by six inches 

of topsoil.  The gravel/sand material was obtained from an approved NYSDEC quarry (mining 

permit included in Appendix J) and its use was verbally approved by NYSDEC.  The topsoil used 

during both phases of the work was free of extraneous debris or solid waste.  The topsoil used 

during both phases of work was sampled in accordance with the AAR/RAWP.  Topsoil material 

sample results are summarized on Tables 19 through 23.  Laboratory data reports, in electronic 

format on a compact disc, are included in Appendix I.  The sample results collected from topsoil 

material on May 14, 2007 indicated the presence of acetone above the required criteria due to 

laboratory processing.  The results were reported to the NYSDEC and approval was granted to 

resample the topsoil.  As shown on Table 19, the June 8, 2007 results indicated acceptable acetone 

levels.  The topsoil and backfill materials used during the first phase of work were approved for 

use by the NYSDEC based on two letter correspondences dated June 5, 2007 and July 9, 2007 (see 

Appendix J).  The topsoil origination letter is also provided in Appendix J. 
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4.13  Equipment Decontamination and Disposal of PPE and Construction Water 

The remediation-derived waste (excluding soil) generated during the construction activities 

included: 

 Personal Protective Equipment (PPE); and 

 Decontamination water. 

PPE generated during the implementation of the remedy was consolidated with PPE from other 

onsite activities and stored in appropriate bulk containers and temporarily staged at the Site waste 

storage area within the Site limits south of Elk Street.  ExxonMobil coordinates waste 

characterization and disposal of PPE on a routine basis. 

Disposal vehicles were loaded in non-impacted areas of OU-1 and therefore did not require 

decontamination.  Decontamination of the excavator was a two-step process.  First, soil was 

removed from the tracks of the excavator within the limits of OU-1; then the excavator was moved 

to the main Site decontamination area located south of Elk Street where it was thoroughly 

decontaminated.  Decontamination water was collected from the main decontamination area and 

transported to ExxonMobil’s water treatment system, which is located in the main portion of the 

former terminal south of Elk Street.  The water was treated through the onsite system prior to 

discharge into the Buffalo Sewer Authority municipal sewer. 

4.14  Demobilization and Site Restoration 

The Contractor cleaned off the excavator tracks within OU-1 and decontaminated all equipment at 

the main Site decontamination area south of Elk Street prior to removal from the Site.  All 

temporary work zone controls and staging areas were removed. 

After backfilling activities were completed, the work area was graded and seeded with grass on 

July 28 and 29, 2007 during the first phase of work and on May 19, 2010 during the second phase 

of work.  By the fall of 2007 and fall of 2010, there was approximately 95 percent coverage of 

vegetation across areas of OU-1 disturbed during the first and second phases of work, respectively.  

Though no longer needed since vegetation is established, silt fence along the fence lines of Parcels 

No. 4 and No. 5, as described above, remains in-place. 
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4.15  Institutional Controls 

Implementation of the remedial action for OU-1 has achieved a Track 2 cleanup of this area of the 

Site to the Part 375 commercial criteria presented Table 2.  Since the remedy did not achieve an 

“unrestricted” soil cleanup objective, a Soil Management Plan will be prepared to detail the 

protocol for potential removal of the remaining on-site contaminated soils once the remediation of 

all Operable Units associated with the Site is complete. 

An environmental easement that subjects the Site to use restrictions that run with the land in 

perpetuity is also required.  An environmental easement is a form of institutional control that acts 

as an enforcement mechanism to ensure required institutional controls remain in place.  The 

environmental easement will: 

 Restrict the use of OU-1 to commercial uses allowable under the zoning as M-1 light 
industrial; 

 Restrict the use of groundwater as a source of potable water; and 

 Require an annual certification that certifies the institutional controls remain in place and 
that they remain effective for the protection of human health and the environment. 

The Environmental Easement will be incorporated in all agreements regarding rights to use the 

land such as leases and licenses.  An environmental easement for the Site (including OU-1) will be 

established and recorded with the City of Buffalo upon acceptance and approval from the 

NYSDEC following the completion of remediation of all Operable Units. 

ROUX ASSOCIATES, INC. 

Wendy Shen 
Project Engineer 



5.0 ENGINEER’S CERTIFICATION

1, Noel/c Al. (‘larke, certifj; that I am currently a NYS registered prof’ssional engineer, I /1(1(1

prililaly direct responsibility for the iinp/einentation of the subject construction program, and I
ceruifv i/ia! the Remedial Action Work Plan was implemented and that all cons/mac/ion activities

i rere completed in substantial conföi’mance with the DER—approved Remedial A c/ion Work Plan
and any subsequent changes as agreed to and approved by I/ic’ NYSDE( ‘ (discontinuation ofpost—
excavation ho/loin sampling afler July 21, 2007; no endpoint sampling fi.llowing the additional
exca vat ion work competed iii May 2010,).

hollowing completion of remedial activities in all Operable Units of i/ic’ Site, all use restrictions,
iis/ituiional controls, engineering controls and/or any operation and maintenance requirements
applicable to the Site will be contained in an environmental easement created and recorded
pursuant to E( ‘L 71—3605 and that any affcted local govermnents, as defIned in E( ‘L 71—3603 will
be notified that such easement has been recorded.

hollowing completion of remedial activities in all Operable (Inits of the Site, a Site Management

Plan will be submitted for the continual and proper operation, maintenance, and monitoring of
ct11); engineering controls employed at the Site.

REMEDIAL ENGINEERING, P.C.

I ‘

)// /
Noelle IV!. Clarke, P.E.
Principal Lngineer
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Table 1.  Summary of Spills/Releases at Operable Unit 1 of the Buffalo Terminal, ExxonMobil Oil Corporation, Buffalo, New York

Date of 
Incident Quantity Product Cause/Source of Spill

Geographic 
Area

Media 
Affected Agency Notified Action Taken/Comments Source

Date Spill 
Closed by 
NYSDEC

3/12/1976 Unknown
Cracking 

Stock

The top of Tank 60 was damaged when 
hot product from the crude unit contacted 
ice on the bottom of the tank causing it to 
expand.  Cracking stock for the TCC unit 
was released to Elk Street and several 
properties north of Elk Street.

ESPA/NTYA Soil Unknown

Mobil cleaned up the cracking stock by 
vacuuming off excess product and then 
mixing the remaining material with sand, 
excavating the material and disposing it 
off-site.  Residences that were impacted 
were purchased by Mobil and 
demolished.

Current and/or 
Former Mobil 

Employees
NA

2/1/1994 Unknown
Cracking 

Stock

NYSDEC documentation refers to the "old 
spill at Elk Street".  The incident referred 
to was the rupture of Tank 60 (cracking 
stock) in 1976.

ESPA/NTYA Soil NYSDEC - #9314016

NYSDEC Spill Report Form noted that 
additional investigation and possible 
remediation would be requested and that 
this spill would be incorporated into 
Spill #8808982. Spill closed by 
NYSDEC on 1/3/96 as site addressed 
under consent order.  

NYSDEC 
Spills

1/3/1996
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Table 2.  Standards, Criteria and Guidance Values, ExxonMobil Oil Corporation, Buffalo, New York

Part 375 Unrestricted 

Use Criteria1

Part 375 Restricted 

Commercial Criteria2

Part 375 Restricted 

Industrial Criteria2

Semivolatile Organic Compounds (Concentrations in µg/kg)
1,2-Dichlorobenzene 1,100 500,000 1,000,000
1,3-Dichlorobenzene 2,400 280,000 560,000
1,4-Dichlorobenzene 1,800 130,000 250,000
2-Methylphenol 330 500,000 1,000,000
3&4-Methylphenol 330 500,000 1,000,000
Acenaphthene 20,000 500,000 1,000,000
Acenaphthylene 100,000 500,000 1,000,000
Anthracene 100,000 500,000 1,000,000
Benzo[a]anthracene 1,000 5,600 11,000
Benzo[a]pyrene 1,000 1,000 1,100
Benzo[b]fluoranthene 1,000 5,600 11,000
Benzo[g,h,i]perylene 100,000 500,000 1,000,000
Benzo[k]fluoranthene 800 56,000 110,000
Chrysene 1,000 56,000 110,000
Dibenzo[a,h]anthracene 330 560 1,100
Dibenzofuran 7,000 350,000 1,000,000
Fluoranthene 100,000 500,000 1,000,000
Fluorene 30,000 500,000 1,000,000
Hexachlorobenzene 330 6,000 12,000
Indeno[1,2,3-cd]pyrene 500 5,600 11,000
Naphthalene 12,000 500,000 1,000,000
Pentachlorophenol 800 6,700 55,000
Phenanthrene 100,000 500,000 1,000,000
Phenol 330 500,000 1,000,000
Pyrene 100,000 500,000 1,000,000

Metals (Concentrations in mg/kg)
Arsenic 13 16 16
Barium 350 400 10,000
Beryllium 7.2 590 2,700
Cadmium 2.5 9.3 60
Copper 50 270 10,000
Cyanide 27 27 10,000
Hexavalent Chromium 1 400 800
Lead 63 1,000 3,900
Manganese 1,600 10,000 10,000
Mercury 0.18 2.8 5.7
Nickel 30 310 10,000
Selenium 3.9 1,500 6,800
Silver 2 1,500 6,800
Trivalent Chromium 30 1,500 6,800
Zinc 109 10,000 10,000

Analyte
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Table 2.  Standards, Criteria and Guidance Values, ExxonMobil Oil Corporation, Buffalo, New York

Part 375 Unrestricted 

Use Criteria1

Part 375 Restricted 

Commercial Criteria2

Part 375 Restricted 

Industrial Criteria2Analyte

Volatile Organic Compounds (concentrations in µg/kg)
1,1,1-Trichloroethane 680 500,000 1,000,000
1,1-Dichloroethane 270 240,000 480,000
1,1-Dichloroethene 330 500,000 1,000,000
1,2,4-Trimethylbenzene 3,600 190,000 380,000
1,2-Dichloroethane 20 30,000 60,000
1,3,5-Trimethylbenzene 8,400 190,000 380,000
1,4-Dioxane 100 130,000 250,000
2-Butanone 120 500,000 1,000,000
Acetone 50 500,000 1,000,000
Benzene 60 44,000 89,000
Carbon Tetrachloride 760 22,000 44,000
Chlorobenzene 1,100 500,000 1,000,000
Chloroform 370 350,000 700,000
cis-1,2-Dichloroethene 250 500,000 1,000,000
Ethylbenzene 1,000 390,000 780,000
Isopropylbenzene
Methylene Chloride 50 500,000 1,000,000
MTBE 930 500,000 1,000,000
Naphthalene 12,000 500,000 1,000,000
n-Butylbenzene 12,000 500,000 1,000,000
n-Propylbenzene 3,900 500,000 1,000,000
sec-Butylbenzene 11,000 500,000 1,000,000
tert-Butylbenzene 5,900 500,000 1,000,000
Tetrachloroethene 1,300 150,000 300,000
Toluene 700 500,000 1,000,000
trans-1,2-Dichloroethene 190 500,000 1,000,000
Trichloroethene 470 200,000 400,000
Vinyl chloride 20 13,000 27,000
Xylenes (total) 260 500,000 1,000,000

Polychlorinated Biphenyls (Concentrations in µg/kg)
Total PCBs 100 1,000 25,000

Pesticides and Herbicides (Concentrations in µg/kg)
2,4,5-TP 3,800 500,000 1,000,000
4,4'-DDD 3.3 92,000 180,000
4,4'-DDE 3.3 62,000 120,000
4,4'-DDT 3.3 47,000 94,000
Aldrin 5 680 1,400
alpha-BHC 20 3,400 6,800
alpha-Chlordane 94 24,000 47,000
beta-BHC 36 3,000 14,000
delta-BHC 40 500,000 1,000,000
Dieldrin 5 1,400 2,800
Endosulfan I 2,400 200,000 920,000
Endosulfan II 2,400 200,000 920,000
Endosulfan sulfate 2,400 200,000 920,000
Endrin 14 89,000 410,000
gamma-BHC(Lindane) 100 9,200 23,000
Heptachlor 42 15,000 29,000
mg/kg - Milligrams per kilogram
µg/kg - Micrograms per kilogram
MTBE - Methyl Tertiary Butyl Ether
1 - Unrestricted Use criteria are presented in Table 6.8(a) of Part 375
2 - Commercial and industrial criteria for protection of human health are
        presented in Table 6.8(b) of Part 375
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Table 3. Summary of Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  WC-1-Composite  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07 05/10/07

(Concentrations in µg/kg) Sample Depth (ft bls): 0-1 0-1  2-3 0-1 1-2 -

1,1,1-Trichloroethane NA NA NA NA NA 1.96 U
1,1,2,2-Tetrachloroethane NA NA NA NA NA 1.96 U
1,1,2-Trichloroethane NA NA NA NA NA 4.9 U
1,1,2-Trifluorotrichloroethane NA NA NA NA NA 1.96 U
1,1-Dichloroethane NA NA NA NA NA 1.96 U
1,1-Dichloroethene NA NA NA NA NA 1.96 U
1,2,4-Trichlorobenzene NA NA NA NA NA 1.96 U
1,2,4-Trimethylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
1,2-Dibromo-3-chloropropane NA NA NA NA NA 4.9 U
1,2-Dibromoethane NA NA NA NA NA 1.96 U
1,2-Dichlorobenzene NA NA NA NA NA 1.96 U
1,2-Dichloroethane NA NA NA NA NA 1.96 U
1,2-Dichloropropane NA NA NA NA NA 1.96 U
1,3,5-Trimethylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
1,3-Dichlorobenzene NA NA NA NA NA 1.96 U
1,4-Dichlorobenzene NA NA NA NA NA 1.96 U
2-Butanone NA NA NA NA NA 49 U
2-Hexanone NA NA NA NA NA 49 U
4-Methyl-2-pentanone NA NA NA NA NA 49 U
Acetone NA NA NA NA NA 194 
Benzene 1.89 U 1.96 U 1.93 U 3.23 1.9 U 1.96 U
Bromochloromethane NA NA NA NA NA 1.96 U
Bromodichloromethane NA NA NA NA NA 1.96 U
Bromoform NA NA NA NA NA 1.96 U
Bromomethane NA NA NA NA NA 1.96 U
Carbon disulfide NA NA NA NA NA 4.9 U
Carbon Tetrachloride NA NA NA NA NA 1.96 U
Chlorobenzene NA NA NA NA NA 1.96 U
Chloroethane NA NA NA NA NA 4.9 U
Chloroform NA NA NA NA NA 1.96 U
Chloromethane NA NA NA NA NA 1.96 U
cis-1,2-Dichloroethene NA NA NA NA NA 1.96 U
cis-1,3-Dichloropropene NA NA NA NA NA 1.96 U
Cyclohexane NA NA NA NA NA 9.8 U
Dibromochloromethane NA NA NA NA NA 1.96 U
Dichlorodifluoromethane NA NA NA NA NA 1.96 U
Ethylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U 1.96 U
Isopropylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U 1.96 U
m+p-Xylene 2.84 U 2.94 U 2.9 U 2.96 U 2.86 U NA
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Table 3. Summary of Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  WC-1-Composite  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07 05/10/07

(Concentrations in µg/kg) Sample Depth (ft bls): 0-1 0-1  2-3 0-1 1-2 -

Methyl Acetate NA NA NA NA NA 9.8 U
Methylcyclohexane NA NA NA NA NA 9.8 U
Methylene Chloride NA NA NA NA NA 44.8 
MTBE 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U 1.96 U
n-Butylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
n-Propylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
Naphthalene 4.73 U 4.89 U 4.83 U 4.94 U 4.76 U NA
o-Xylene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
p-Isopropyltoluene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
sec-Butylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
Styrene NA NA NA NA NA 1.96 U
tert-Butylbenzene 1.89 U 1.96 U 1.93 U 1.98 U 1.9 U NA
Tetrachloroethene NA NA NA NA NA 1.96 U
Toluene 1.89 U 2.04 1.93 U 3.86 1.9 U 2.19 
trans-1,2-Dichloroethene NA NA NA NA NA 1.96 U
trans-1,3-Dichloropropene NA NA NA NA NA 1.96 U
Trichloroethene NA NA NA NA NA 1.96 U
Trichlorofluoromethane NA NA NA NA NA 1.96 U
Vinyl chloride NA NA NA NA NA 1.96 U
Xylenes (total) 4.73 U 4.89 U 4.83 U 4.94 U 4.76 U 4.9 U
Total VOCs: 0 2.04 0 7.09 0 240.99

ft bls - Feet below land surface
µg/kg - Micrograms per kilogram
MTBE - Methyl Tertiary Butyl Ether
NA - Not analyzed
U - Not detected
VOCs - Volatile Organic Compounds
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Table 3. Summary of Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in µg/kg) Sample Depth (ft bls):

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trifluorotrichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
m+p-Xylene

WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/14/07 06/21/07 06/21/07 04/12/10

- -  -

1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
4.87 U 243 U 240 U 4.96 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U

NA NA NA 1.98 U
4.87 U 243 U 240 U 4.96 U
1.95 U 97.3 U 96 U 1.98 L, U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U

NA NA NA NA
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
48.7 U 2430 U 2400 U 49.6 U
48.7 U 2430 U 2400 U 49.6 U
48.7 U 2430 U 2400 U 49.6 U
62.8 2430 U 2400 U 170

1.95 U 103 96 U 8.07
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
4.87 U 243 U 240 U 4.96 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
4.87 U 243 U 240 U 4.96 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
9.75 U 486 U 480 U 9.92 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 110 96 U 1.98 L, U

NA NA NA NA
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Table 3. Summary of Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in µg/kg) Sample Depth (ft bls):

Methyl Acetate
Methylcyclohexane
Methylene Chloride
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Xylenes (total)
Total VOCs:

ft bls - Feet below land surface
µg/kg - Micrograms per kilogram
MTBE - Methyl Tertiary Butyl Ether
NA - Not analyzed
U - Not detected
VOCs - Volatile Organic Compounds

WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/14/07 06/21/07 06/21/07 04/12/10

- -  -

9.75 U 2440 480 U 9.92 L, U
9.75 U 1970 480 U 9.92 U
9.75 U 486 U 480 U 9.92 U
1.95 U 97.3 U 96 U 1.98 U

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

1.95 U 97.3 U 96 U 1.98 U
NA NA NA NA

1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 9.17
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
1.95 U 97.3 U 96 U 1.98 U
4.87 U 529 240 U 4.96 U
62.8 5152 0 187.24
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Table 4.  Summary of Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

(Concentrations in µg/kg) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

1,2,4-Trichlorobenzene NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA
2-Methylphenol NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA
3&4-Methylphenol NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA
4-Bromophenyl phenyl ether NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA
4-Chlorophenyl phenyl ether NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA
Acenaphthene 65.6 U 65.8 U 66.4 66.8 U 67 U
Acenaphthylene NA NA NA NA NA
Anthracene 250 65.8 U 193 88.5 147 
Benzo[a]anthracene 1130 122 637 370 546 
Benzo[a]pyrene 1190 151 579 342 560 
Benzo[b]fluoranthene 1100 144 626 384 605 
Benzo[g,h,i]perylene 825 121 351 251 679 
Benzo[k]fluoranthene 979 134 455 289 539 
Bis(2-chloroethoxy)methane NA NA NA NA NA
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Table 4.  Summary of Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

(Concentrations in µg/kg) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

Bis(2-chloroethyl) ether NA NA NA NA NA
Bis(2-chloroisopropyl) ether NA NA NA NA NA
Bis(2-ethylhexyl) phthalate NA NA NA NA NA
Butylbenzyl phthalate NA NA NA NA NA
Carbazole NA NA NA NA NA
Chrysene 1260 155 638 422 605 
Di-n-butyl phthalate NA NA NA NA NA
Di-n-octyl phthalate NA NA NA NA NA
Dibenzo[a,h]anthracene 274 65.8 U 152 101 186 
Dibenzofuran NA NA NA NA NA
Diethyl phthalate NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA
Fluoranthene 2360 205 1230 634 1080 
Fluorene 106 65.8 U 80.7 66.8 U 67 U
Hexachlorobenzene NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA NA
Hexachloroethane NA NA NA NA NA
Indeno[1,2,3-cd]pyrene 721 102 342 232 547 
Isophorone NA NA NA NA NA
N-Nitrosodi-n-propylamine NA NA NA NA NA
N-Nitrosodiphenylamine NA NA NA NA NA
Naphthalene 65.6 U 65.8 U 65.1 U 66.8 U 80.3 
Nitrobenzene NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA
Phenanthrene 1380 89.1 740 367 833 
Phenol NA NA NA NA NA
Pyrene 2190 223 1090 656 1040 
Total SVOCs: 13765 1446.1 7180.1 4136.5 7447.3

ft bls - Feet below land surface
µg/kg - Micrograms per kilogram
NA - Not analyzed
U - Not detected
SVOCs - Semivolatile Organic Compounds
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Table 4.  Summary of Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in µg/kg) Sample Depth (ft bls):

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3&4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Bis(2-chloroethoxy)methane

WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  

324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
811 U 820 U 4080 U 4130 U 812 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
811 U 820 U 4080 U 4130 U 812 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
811 U 820 U 4080 U 4130 U 812 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
650 U 657 U 3270 U 3310 U 650 U
811 U 820 U 4080 U 4130 U 812 U
811 U 820 U 4080 U 4130 U 812 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
811 U 820 U 4080 U 4130 U 812 U
811 U 820 U 4080 U 4130 U 812 U
324 U 328 U 1630 U 1650 U 395
324 U 328 U 1690 1650 U 325 U
324 U 328 U 2930 1650 U 689
804 679 8060 3090 1790
823 658 7510 3020 1590
815 617 6240 2910 1550
644 410 4190 1810 946
567 475 6330 2260 1290

324 U 328 U 1630 U 1650 U 325 U
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Table 4.  Summary of Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in µg/kg) Sample Depth (ft bls):

Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
Bis(2-ethylhexyl) phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo[a,h]anthracene
Dibenzofuran
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno[1,2,3-cd]pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total SVOCs:

ft bls - Feet below land surface
µg/kg - Micrograms per kilogram
NA - Not analyzed
U - Not detected
SVOCs - Semivolatile Organic Compounds

WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  

324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1850 1650 U 512
874 652 8440 3400 1970

324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1680 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
1760 1200 14600 5860 4100
324 U 328 U 1790 1650 U 403
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
540 403 4260 1770 868

324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
324 U 328 U 1630 U 1650 U 325 U
811 U 820 U 4080 U 4130 U 812 U
950 870 13000 3570 3110

324 U 328 U 1630 U 1650 U 325 U
1350 1100 14100 5580 3210
9127 7064 96670 33270 22423

REMEDIAL ENGINEERING, P.C. 4 of 4 MC0172.0052Y014.424/WKB



Table 5. Summary of Total Petroleum Hydrocarbons in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  WC-1-Composite  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07 05/10/07

(Concentrations in mg/kg) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2  -

Diesel 253 27.2 49 79.1 101 53.4 
GRO as Gasoline 4.73 U 4.81 U 4.72 U 5.86 4.83 U 4.72 U

ft bls - Feet below land surface
mg/kg - Milligrams per kilogram
NA - Not analyzed
U - Not detected
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Table 5. Summary of Total Petroleum Hydrocarbons in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in mg/kg) Sample Depth (ft bls):

Diesel
GRO as Gasoline

ft bls - Feet below land surface
mg/kg - Milligrams per kilogram
NA - Not analyzed
U - Not detected

WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -

354 448 189 1690
NA NA NA NA
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Table 6. Summary of Metals in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
Parameter Sample Date: 05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

(Concentrations in mg/kg)

Aluminum NA NA NA NA 8850
Antimony NA NA NA NA 9.78 U
Arsenic NA NA NA NA 14.2
Barium NA NA NA NA 357
Beryllium NA NA NA NA 0.978 U
Cadmium 1 U 0.965 U 2.88 2.49 7.18
Calcium NA NA NA NA 56600 B1, B
Chromium 44 23.8 26.5 23.6 29.6
Cobalt NA NA NA NA 8.81
Copper NA NA NA NA 115
Iron NA NA NA NA 33600
Lead 655 263 743 673 862
Magnesium NA NA NA NA 3850
Manganese NA NA NA NA 516
Mercury NA NA NA NA 0.677 MHA
Nickel 19.3 19.9 22.8 15.7 24.3
Potassium NA NA NA NA 1120
Selenium 2.84 1.93 U 6.7 5 1.96 U
Silver NA NA NA NA 0.978 U
Sodium NA NA NA NA 196 U
Thallium 2.01 U 1.93 U 1.9 U 1.98 U 1.96 U
Vanadium 89.7 34.6 17.7 15.9 24.1
Zinc NA NA NA NA 1090

mg/kg - Milligrams per kilogram
U - Not detected
B1 - Analyte was detected in the associated method blank. Analyte concentration 
        in the sample is greater than 10x the concentration found in the method blank.
B - Analyte was detected in the associated Method Blank
MHA - Due to high levels of analyte in the sample, the MS/MSD calculation does
       not provide useful spike recovery information
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Table 7. Summary of TCLP Metals in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

(Concentrations in mg/L) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

Arsenic 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Barium 1.34 0.683 0.695 0.507 1.45 
Cadmium 0.011 0.01 U 0.044 0.01 U 0.01 U
Chromium 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Lead 4.29 0.05 U 4.15 0.05 U 0.119 
Mercury 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Selenium 0.1 U 0.1 U 0.1 U 0.114 0.111 
Silver 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected

REMEDIAL ENGINEERING, P.C. 1 of 2 MC0172.0052Y014.424/WKB



Table 7. Summary of TCLP Metals in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in mg/L) Sample Depth (ft bls):

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected

WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  -

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.521 0.556 1.13 1.16 1.51
0.01 U 0.01 U 0.012 0.017 0.036
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.313 0.408 0.311 0.358 0.471
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table 8. Summary of TCLP Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

(Concentrations in mg/L) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

1,1-Dichloroethene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
1,2-Dichloroethane 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
2-Butanone 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Benzene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Carbon Tetrachloride 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Chlorobenzene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Chloroform 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Tetrachloroethene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Trichloroethene 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Vinyl chloride 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected
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Table 8. Summary of TCLP Volatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in mg/L) Sample Depth (ft bls):

1,1-Dichloroethene
1,2-Dichloroethane
2-Butanone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
Tetrachloroethene
Trichloroethene
Vinyl chloride

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected

WC-1-Composite WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  -

0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.25 U 250 U 250 U 250 U 0.25 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
0.01 U 10 U 10 U 10 U 0.01 U
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Table 9. Summary of TCLP Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

(Concentrations in mg/L) Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

1,4-Dichlorobenzene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
2,4,5-Trichlorophenol 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
2,4,6-Trichlorophenol 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
2,4-Dinitrotoluene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Hexachlorobenzene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Hexachlorobutadiene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Hexachloroethane 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
m-Cresol + p-Cresol 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Nitrobenzene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Pentachlorophenol 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Pyridine 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected
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Table 9. Summary of TCLP Semivolatile Organic Compounds in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Sample Date:

(Concentrations in mg/L) Sample Depth (ft bls):

1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
m-Cresol + p-Cresol
Nitrobenzene
Pentachlorophenol
Pyridine

ft bls - Feet below land surface
mg/L - Milligrams per liter
U - Not detected

WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  -

0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.04 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
0.02 U 20 U 20 U 20 U 0.02 U
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Table 10. Summary of TCLP Pesticides in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: WC-1-Composite  
Parameter Sample Date: 05/10/07

(Concentrations in mg/L)

2,4,5-TP 0.1 U
2,4-D 0.1 U
Chlordane 0.001 U
Endrin 0.0005 U
gamma-BHC(Lindane) 0.0005 U
Heptachlor 0.0005 U
Heptachlor epoxide 0.0005 U
Methoxychlor 0.0005 U
Toxaphene 0.05 U

mg/L - Milligrams per liter
U - Not detected
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Table 11. Summary of Corrositivy, Reactivity and Ignitability in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation: Parcel 4 North  Parcel 5 North  Parcel 5 North  Parcel 5 South  Parcel 5 South  
Parameter Units Sample Date: 03/30/07 03/30/07 03/30/07 03/30/07 03/30/07

Sample Depth (ft bls):  0-1  0-1  2-3  0-1  1-2

Cyanide mg/kg 2 U 2 U 2 U 2 U 2 U
Ignitability Deg F > 200 > 200 > 200 > 200 > 200
Corrosivity (pH) pH Units 7.5 7.9 6.7 8.2 7.5 
Sulfide mg/kg 20 U 22 20 U 20 U 20 U

ft bls - Feet below land surface
mg/kg - Milligrams per kilogram
Deg F - Degrees Fahrenheit
U - Not detected
M8 - The MS and/or MSD were below the acceptance limits.
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Table 11. Summary of Corrositivy, Reactivity and Ignitability in Waste Characterization Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Sample Designation:
Parameter Units Sample Date:

Sample Depth (ft bls):

Cyanide mg/kg
Ignitability Deg F
Corrosivity (pH) pH Units
Sulfide mg/kg

ft bls - Feet below land surface
mg/kg - Milligrams per kilogram
Deg F - Degrees Fahrenheit
U - Not detected
M8 - The MS and/or MSD were below the acceptance limits.

WC-1-Composite  WC-2 Composite WC-3 WC-4 OU-1 Parcel 5
05/10/07 05/14/07 06/21/07 06/21/07 04/12/10

 -  -  -  -

2 U 2 U 2 U 2 U 2 M8, U
> 200 > 200 > 200 > 200  > 200

8.2 6.8 7.2 6.9 7.4
28 22 20 U 20 U 20 U

REMEDIAL ENGINEERING, P.C. 2 of 2 MMC0172.0052Y014.424/WKB



Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation: OU1-PEB-1 OU1-PEB-1 OU1-PEB-1 OU1-PEB-1  OU1-PEB-1 R 
(Concentrations in µg/kg) Commercial Criteria Sample Date: 05/10/07 05/14/07 05/15/07 05/17/07 05/17/07

Sample Depth (ft bls):  -  2-3  0-1  0-1  0-1

Acenaphthene 500000 309 66.9 U 63.1 U 208 183 
Acenaphthylene 500000 75.9 66.9 U 63.1 U 150 113 
Anthracene 500000 657 66.9 U 63.1 U 770 529 
Benzo[a]anthracene 5600 1250 V 66.9 U 200 1900 1220 
Benzo[a]pyrene 1000 1080 81.2 292 1850 1170 
Benzo[b]fluoranthene 5600 1080 V 67.2 V 204 1510 V 925 V
Benzo[g,h,i]perylene 500000 807 69.2 237 1140 695 
Benzo[k]fluoranthene 56000 648 V 66.9 UV 203 1500 V 939 V
Chrysene 56000 1080 74.5 274 2000 1250 
Dibenzo[a,h]anthracene 560 176 66.9 U 70.9 443 264 
Fluoranthene 500000 1940 104 413 4220 2570 
Fluorene 500000 328 66.9 U 63.1 U 270 215 
Indeno[1,2,3-cd]pyrene 5600 713 66.9 U 151 1070 652 
Naphthalene 500000 128 66.9 U 63.1 U 136 V 62.7 UV
Phenanthrene 500000 2060 66.9 U 198 2600 1890 
Pyrene 500000 2060 88.5 372 2980 1940 
Total SVOCs: 14391.9 484.6 2614.9 22747 14555

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PEB-2 OU1-PEB-2 OU1-PEB-2 OU1-PEB-2  OU1-PEB-2 R
05/10/07 05/14/07 05/15/07 05/17/07 05/14/07

 -  2-3  0-1  0-1  2-3 

279 66.6 U 63.8 U 65.9 66.3 U
516 66.6 U 63.8 118 66.3 U
940 66.6 U 97.4 249 66.3 U

3310 V 66.6 U 437 765 66.3 U
2600 66.6 U 433 753 66.3 U

3090 V 66.6 U 438 582 V 66.3 U
2390 66.6 U 299 464 66.3 U

1540 V 66.6 U 320 642 V 66.3 U
2690 66.6 U 463 760 66.3 U
458 66.6 U 114 178 66.3 U

6070 66.6 U 872 1580 66.3 U
554 66.6 U 63.8 U 128 66.3 U

2080 66.6 U 274 450 66.3 U
358 66.6 U 63.8 U 80.4 66.3 U

5040 66.6 U 538 1050 66.3 U
5780 66.6 U 714 1230 66.3 U
37695 0 5063.2 9095.3 0
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PEB-2 R OU1-PEB-3 OU1-PEB-3 OU1-PEB-3 OU1-PEB-4
05/15/07 05/10/07 05/14/07 05/15/07 05/10/07

 0-1  -  2-3  0-1  -

66.3 U 183 66.6 U 74.3 63.4 U
72.9 235 66.6 U 423 121 
110 614 66.6 U 530 229 
434 2020 V 66.6 U 2850 687 V
448 1660 66.6 U 2280 672 
475 1630 V 66.6 U 2450 716 V
285 1110 66.6 U 1520 529 
306 1160 V 66.6 U 1460 663 V
480 1710 66.6 U 2540 707 
144 243 66.6 U 685 109 
937 3000 66.6 U 6340 1070 

66.3 U 252 66.6 U 185 82.7 
282 1100 66.6 U 1460 514 

66.3 U 116 66.6 U 207 63.4 U
549 2400 66.6 U 2390 778 
738 3140 66.6 U 5670 1130 

5260.9 20573 0 31064.3 8007.7
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PEB-4 OU1-PEB-4 OU1-PES-1 OU1-PES-1 OU1-PES-1
05/14/07 05/15/07 05/10/07 05/14/07 05/15/07

 2-3  0-1  -  2-3  0-1 

66 U 157 115 63.4 U 826 
66 U 293 274 63.4 U 278 
66 U 619 588 63.4 U 1840 
66 U 1830 2830 V 128 5970 
66 U 1530 2300 125 3070 
66 U 1560 2370 V 115 V 4220 
66 U 1020 2060 94.9 1950 
66 U 1150 1490 V 108 V 1620 
66 U 1670 2400 143 3310 
66 U 374 463 63.4 U 933 
66 U 2510 5060 241 11000 
66 U 275 176 63.4 U 1200 
66 U 1010 1780 75.3 1840 
66 U 155 70.4 63.4 U 1440 
66 U 2020 2320 160 12400 
66 U 2550 5170 202 9820 

0 18723 29466.4 1392.2 61717
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PES-1  OU1-PES-1R2 OU1-PES-2 OU1-PES-2 OU1-PES-2
05/17/07 08/03/09 05/10/07 05/14/07 05/15/07

 0-1  1-2  -  2-3  0-1 

64.6 U 65.7 U 63.9 U 119 1120 
188 NA 63.9 U 610 2890 
325 65.7 U 118 673 7130 

1260 65.7 U 510 V 2600 22100 
1140 74.6 585 2790 16600 

1190 V 75.5 486 V 2470 V 16500 
707 65.7 U 462 1820 10100 

823 V 65.7 U 397 V 2020 V 11100 
1300 81.4 525 2630 19900 
295 65.7 U 202 682 2310 

2670 190 793 5090 22700 
106 65.7 U 63.9 U 224 2390 
691 65.7 U 368 1700 10400 
67.2 65.7 U 63.9 U 95.2 394 
1500 144 432 1980 31800 
2010 146 755 4770 43500 

14272.2 711.5 5633 30273.2 220934
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PES-2  OU1-PES-3 OU1-PES-3 OU1-PES-3 OU1-PES-4
05/17/07 05/10/07 05/14/07 05/15/07 05/10/07

 0-1  -  2-3  0-1  -

63.4 U 181 576 64.2 U 65.8 U
98.1 531 1080 123 171 
179 1060 3020 151 256 
611 3970 V 5640 574 1040 V
668 2950 5340 573 986 
487 2960 V 4030 V 602 974 V
452 1990 2950 320 717 
575 2070 V 4190 V 365 702 V
614 3210 5170 548 972 
160 591 1200 64.2 U 262 

1100 6580 11700 933 1580 
63.4 U 330 1340 64.2 U 78.2 
403 1990 2990 302 666 

63.4 U 111 368 64.2 U 65.8 U
615 4400 10100 564 881 
953 5500 9960 908 1660 

6915.1 38424 69654 5963 10945.2
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

OU1-PES-4 OU1-PES-4 OU1-PES-4 R OU1-PES-4R3 P4-PEB-1  
05/14/07 05/15/07 05/10/07 08/03/09 06/20/07

 2-3  0-1  -  1-2  -

64.7 U 417 73.9 65.9 U 65.3 U
79.8 188 229 NA 65.3 U
242 1150 357 98.3 65.3 U
846 2800 1450 V 253 65.3 U
758 2020 1300 259 65.3 U

718 V 1720 1100 V 318 65.3 UV
485 1040 854 99.6 65.3 U

601 V 1590 1070 V 108 65.3 U
852 2270 1290 230 65.3 U
188 403 197 65.9 U 65.3 U

1660 5720 2050 506 65.3 U
67.6 510 138 65.9 U 65.3 U
460 1040 839 86.5 65.3 U

64.7 U 181 66.3 U 65.9 U 65.3 U
805 5330 1310 434 65.3 U

1350 4990 2170 426 65.3 U
9112.4 31369 14427.9 2818.4 0
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

P4-PEB-2  P4-PEB-2 DUP P4-PEB-3  P4-PES-3  P5-PES-1  
06/20/07 06/20/07 06/20/07 06/20/07 06/21/07

 -  -  -  -  -

66.2 U 65.8 U 65.7 U 1660 U 65.5 U
66.2 U 65.8 U 65.7 U 1660 U 65.5 U
66.2 U 65.8 U 65.7 U 1660 U 65.5 U
68.8 115 65.7 U 1660 U 65.5 U
88.9 104 65.7 U 1660 U 65.5 U

79.3 V 121 V 65.7 UV 1660 UV 65.5 U
66.2 U 65.8 U 65.7 U 1660 U 65.5 U
68.5 V 93 V 65.7 U 1660 U 65.5 U
80.6 141 65.7 U 1660 U 65.5 U

66.2 U 65.8 U 65.7 U 1660 U 65.5 U
138 292 65.7 U 1660 U 65.5 U

66.2 U 65.8 U 65.7 U 1660 U 65.5 U
66.2 U 65.8 U 65.7 U 1660 U 65.5 U
66.2 U 65.8 U 65.7 U 1660 U 65.5 U
71.4 V 249 V 65.7 U 1660 U 65.5 U
128 217 65.7 U 1660 U 65.5 U

723.5 1332 0 0 0
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Table 12. Summary of Semivolatile Organic Compounds in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:
(Concentrations in µg/kg) Commercial Criteria Sample Date:

Sample Depth (ft bls):

Acenaphthene 500000
Acenaphthylene 500000
Anthracene 500000
Benzo[a]anthracene 5600
Benzo[a]pyrene 1000
Benzo[b]fluoranthene 5600
Benzo[g,h,i]perylene 500000
Benzo[k]fluoranthene 56000
Chrysene 56000
Dibenzo[a,h]anthracene 560
Fluoranthene 500000
Fluorene 500000
Indeno[1,2,3-cd]pyrene 5600
Naphthalene 500000
Phenanthrene 500000
Pyrene 500000
Total SVOCs:

µg/kg - Micrograms per kilogram
µg/L - Micrograms per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
SVOCs - Semivolatile Organic Compounds
ft bls - Feet below land surface
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
2 - This sample was collected at the same location as OU1-PES-1 (1-2') on 05/17/2009
3 - This sample was collected at the same location as OU1-PES-4 (1-2') on 05/17/2007
4 - This sample was a composite of two samples collected along the diagonal sidewall in the

     northeast portion of Parcel 5 as requested by the NYSDEC based on the result from

     sample OU1-PES-2 (2-3') on 05/14/2007

P5-PES-1 DUP P5-PES-2  P5-PES-3  P5-PES-COMP4 

06/21/07 06/21/07 06/21/07 08/03/09

 -  -  -  0-3

64.6 U 66.2 U 66 U 918

64.6 U 66.2 U 66 U NA

64.6 U 66.2 U 66 U 2750

64.6 U 66.2 U 214 4370

64.6 U 66.2 U 229 4020

64.6 U 66.2 U 268 V 4240

64.6 U 66.2 U 162 2220

64.6 U 66.2 U 94.8 V 2090

64.6 U 66.2 U 233 3740

64.6 U 66.2 U 66 U 1000

64.6 U 66.2 U 488 10200

64.6 U 66.2 U 66 U 1100

64.6 U 66.2 U 203 2170

64.6 U 66.2 U 66 U 233

64.6 U 66.2 U 296 8160

64.6 U 66.2 U 422 8050

0 0 2609.8 55261

REMEDIAL ENGINEERING, P.C. 9 of 9 MC0172.0052Y014.424/WKB



Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation: OU1-PEB-1 OU1-PEB-1 OU1-PEB-1  OU1-PEB-1  OU1-PEB-1 R 

(Concentrations in mg/kg) Commercial Criteria1 Sample Date: 05/10/07 05/15/07 05/17/07 05/17/07 05/17/07
Sample Depth (ft bls):  -  0-1  0-1  1-2  0-1

Arsenic 16 540 NA 24.6 3.82 26.5 
Cadmium 9.3 0.984 U 0.986 U 1.95 0.98 U 1.57 
Lead 1000 576 911 V 543 119 626 

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PEB-2 OU1-PEB-2 OU1-PEB-2  OU1-PEB-2  OU1-PEB-2 R

05/10/07 05/15/07 05/17/07 05/17/07 05/15/07
 -  0-1  0-1  1-2  0-1 

54.8 NA 21.4 5.6 NA
1.76 1.01 U 1.51 0.952 U 0.977 U
842 733 V 920 650 685 V
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PEB-3 OU1-PEB-3 OU1-PEB-3  OU1-PEB-4 OU1-PEB-4

05/10/07 05/15/07 05/17/07 05/10/07 05/15/07
 -  0-1  1-2  -  0-1 

10.1 NA 0.977 U 13.9 NA
1.01 U 0.99 U 0.977 U 1.51 0.962 U
1220 908 V 25.3 975 591 V
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PES-1 OU1-PES-1 OU1-PES-1  OU1-PES-1  OU1-PES-1R2 

05/10/07 05/15/07 05/17/07 05/17/07 08/03/09

 -  0-1  0-1  1-2  1-2

86.4 NA 23.2 11.7 NA

1.01 U 1.34 0.998 U 0.982 U NA

738 1750 V 801 269 NA
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PES-2 OU1-PES-2 OU1-PES-2  OU1-PES-2  OU1-PES-3

05/10/07 05/15/07 05/17/07 05/17/07 05/10/07
 -  0-1  0-1  1-2  -

14.7 NA 12.6 12.3 15.4 
1.01 U 0.954 U 1.93 0.963 U 1.19 
578 1240 V 1130 529 1280 
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PES-3 OU1-PES-3  OU1-PES-4 OU1-PES-4 OU1-PES-4  

05/15/07 05/17/07 05/10/07 05/15/07 05/17/07
 0-1  1-2  -  0-1  1-2

NA 12.2 18 NA 9.02 
2.33 1.01 U 1.26 2.01 1 U

1710 V 1080 1490 446 V 300 
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

OU1-PES-4 R OU1-PES-4R3 P4-PEB-1  P4-PEB-2  P4-PEB-2 DUP 

05/10/07 08/03/09 06/20/07 06/20/07 06/20/07
 -  1-2  -  -  -

16.3 NA 5.36 V 9.49 V 3.82 V
1 U NA NA NA NA

1730 NA NA 162 V 43.3 V

REMEDIAL ENGINEERING, P.C. 7 of 9 MC0172.0052Y014.424/WKB



Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

P4-PEB-3  P4-PES-3  P5-PES-1  P5-PES-1 DUP P5-PES-2  P5-PES-3  

06/20/07 06/20/07 06/21/07 06/21/07 06/21/07 06/21/07
 -  -  -  -  -  -

NA NA NA NA NA NA
NA NA NA NA NA NA

17.1 V 774 V 21.5 37.8 37.5 236 
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Table 13. Summary of Metals in Post-Excavation Soil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Part 375 Sample Designation:

(Concentrations in mg/kg) Commercial Criteria1 Sample Date:
Sample Depth (ft bls):

Arsenic 16
Cadmium 9.3
Lead 1000

mg/kg - Milligrams per kilogram
mg/L - Milligrams per liter
U - Not detected
V - Qualifier added based on Data Usability Summary Report
ft bls - Feet below land surface
NA - Not analyzed
1 - Soil Cleanup Objectives shown are the NYSDEC commercial cleanup objectives for the 

     protection of human health from Part 375 Table 6.8(b).

P5-PES-2  P5-PES-2 DUP P5-PES-COMP4 

07/19/07 07/19/07 08/03/09

 0-1  0-1  0-3

NA NA 13.8 

NA NA 0.996 U

56.8 43.7 1160 
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Table 14.  Summary of Volatile Organic Compounds in Backfill Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: Fill-1  

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/10/07

1,1,1-Trichloroethane 680 1.96 U
1,1-Dichloroethane 270 1.96 U
1,1-Dichloroethene 330 1.96 U
1,2,4-Trimethylbenzene 3600 6.67 
1,2-Dichlorobenzene 1100 1.96 U
1,2-Dichloroethane 20 1.96 U
1,3,5-Trimethylbenzene 8400 2.61 
1,3-Dichlorobenzene 2400 1.96 U
1,4-Dichlorobenzene 1800 1.96 U
1,4-Dioxane 100 196 U
2-Butanone 120 49.1 U
Acetone 50 49.1 U
Benzene 60 3.45 
Carbon Tetrachloride 760 1.96 U
Chlorobenzene 1100 1.96 U
Chloroform 370 1.96 U
cis-1,2-Dichloroethene 250 1.96 U
Ethylbenzene 1000 1.96 U
Isopropylbenzene  -- 1.96 U
Methylene Chloride 50 9.82 U
MTBE 930 1.96 U
n-Butylbenzene 12000 1.96 U
n-Propylbenzene 3900 1.96 U
sec-Butylbenzene 11000 1.96 U
tert-Butylbenzene 5900 1.96 U
Tetrachloroethene 1300 1.96 U
Toluene 700 8.26 
trans-1,2-Dichloroethene 190 1.96 U
Trichloroethene 47 1.96 U
Vinyl chloride 20 1.96 U
Xylenes (total) 1600 11.4 
Total VOCs: 32.39

µg/kg - Micrograms per kilogram
U - Not detected
VOCs - Volatile Organic Compounds
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use criteria for human
    health or the criteria for  protection of groundwater presented in Table 375-6.8(b) of Part 375. 

REMEDIAL ENGINEERING, P.C. 1 of 1 MC0172.0052Y014.424/WKB



Table 15. Summary of Semivolatile Organic Compounds in Backfill Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: Fill-1  

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/10/07

2-Methylphenol 330 325 U
3&4-Methylphenol 330 325 U
Acenaphthene 98,000 325 U
Acenaphthylene 107,000 325 U
Anthracene 500,000 325 U
Benzo[a]anthracene 1,000 325 U
Benzo[a]pyrene 1,000 325 U
Benzo[b]fluoranthene 1,700 325 U
Benzo[g,h,i]perylene 500,000 325 U
Benzo[k]fluoranthene 1,700 325 U
Chrysene 1,000 325 U
Dibenzo[a,h]anthracene 560 325 U
Dibenzofuran 210,000 325 U
Fluoranthene 500,000 325 U
Fluorene 386,000 325 U
Hexachlorobenzene 3,200 325 U
Indeno[1,2,3-cd]pyrene 5,600 325 U
Naphthalene 12,000 325 U
Pentachlorophenol 800 814 U
Phenanthrene 500,000 325 U
Phenol 330 325 U
Pyrene 500,000 325 U
Total SVOCs: 0

µg/kg - Micrograms per kilogram
U - Not detected
SVOCs - Semivolatile Organic Compounds
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use criteria for
    human health or the criteria for protection of groundwater presented in Table 375-6.8(b) of Part 375. 
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Table 16. Summary of Metals in Backfill Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: Fill-1  

(Concentrations in mg/kg) Commercial Use1 Sample Date: 05/10/07

Arsenic 16 0.986 U
Barium 400 33 
Beryllium 47 0.986 U
Cadmium 7.5 0.986 U
Chromium  -- 6.98 
Copper 270 9.05 
Cyanide 27 2 U
Hexavalent Chromium 19 2 U
Lead 450 7.73 
Manganese 2,000 263 
Mercury 0.7 0.101 U
Nickel 130 6.37 
Selenium 4 1.97 U
Silver 8 0.986 U
Trivalent Chromium 1,500 6.98 
Zinc 2,480 44.6 

mg/kg - Milligrams per kilogram
U - Not detected
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use criteria for
    human health or the criteria for protection of groundwater presented in Table 375-6.8(b) of Part 375. 
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Table 17. Summary of Polychlorinated Biphenyl Compounds in Backfill Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: Fill-1  

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/10/07

Aroclor-1016 32.6 U
Aroclor-1221 32.6 U
Aroclor-1232 32.6 U
Aroclor-1242 32.6 U
Aroclor-1248 32.6 U
Aroclor-1254 32.6 U
Aroclor-1260 32.6 U

Total PCBs: 1000 0

µg/kg - Micrograms per kilogram
PCBs - Polychlorinated Biphenyl Compounds
U - Not detected
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use criteria for
    human health or the criteria for protection of groundwater presented in Table 375-6.8(b) of Part 375. 
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Table 18. Summary of Pesticides in Backfill Samples,  ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: Fill-1  

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/10/07

2,4,5-TP (Silvex) 3,800 17 U
4,4'-DDD 14,000 1.67 U
4,4'-DDE 17,000 1.67 U
4,4'-DDT 47,000 1.67 U
Aldrin 190 1.67 U
alpha-BHC 20 1.67 U
alpha-Chlordane 2,900 1.67 U
beta-BHC 90 3.25 U
delta-BHC 250 1.67 U
Dieldrin 100 1.67 U
Endosulfan I 102,000 1.67 U
Endosulfan II 102,000 1.67 U
Endosulfan sulfate 200,000 1.67 U
Endrin 60 1.67 U
gamma-BHC (Lindane) 100 1.67 U
Heptachlor 380 1.67 U

µg/kg - Micrograms per kilogram
U - Not detected
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use criteria for
    human health or the criteria for protection of groundwater presented in Table 375-6.8(b) of Part 375. 
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Table 19. Summary of Volatile Organic Compounds in Topsoil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: SP-1 SP-2 SP-3 SP-4 SP-5 SP-1  

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/14/07 05/14/07 05/14/07 05/14/07 05/14/07 06/08/07

1,1,1-Trichloroethane 680 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,1-Dichloroethane 270 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,1-Dichloroethene 330 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,2,4-Trimethylbenzene 3600 1.94 U 1.96 U 8.71 1.94 U 1.95 U NA
1,2-Dichlorobenzene 1100 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,2-Dichloroethane 20 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,3,5-Trimethylbenzene 8400 1.94 U 1.96 U 3.4 1.94 U 1.95 U NA
1,3-Dichlorobenzene 2400 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,4-Dichlorobenzene 1800 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
1,4-Dioxane 100 194 U 196 U 195 U 194 U 195 U NA
2-Butanone 120 48.5 U 49 U 48.7 U 48.5 U 48.6 U NA
Acetone 50 62.9 54.6 89.7 63.7 59 48.7 U
Benzene 60 1.94 U 1.96 U 5.99 1.94 U 1.95 U NA
Carbon Tetrachloride 760 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Chlorobenzene 1100 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Chloroform 370 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
cis-1,2-Dichloroethene 250 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Ethylbenzene 1000 1.94 U 1.96 U 2.5 1.94 U 1.95 U NA
Isopropylbenzene  -- 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Methylene Chloride 50 9.71 U 9.8 U 9.75 U 9.71 U 9.73 U NA
MTBE 930 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
n-Butylbenzene 12000 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
n-Propylbenzene 3900 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
sec-Butylbenzene 11000 1.94 U 1.96 U 6.33 1.94 U 1.95 U NA
tert-Butylbenzene 5900 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Tetrachloroethene 1300 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Toluene 700 1.94 U 1.96 U 23.3 34.2 2.99 NA
trans-1,2-Dichloroethene 190 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Trichloroethene 47 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Vinyl chloride 20 1.94 U 1.96 U 1.95 U 1.94 U 1.95 U NA
Xylenes (total) 1600 4.85 U 4.9 U 17.9 4.85 U 4.86 U NA
Total VOCs: 62.9 54.6 157.83 97.9 61.99 0

µg/kg - Micrograms per kilogram
U - Not detected
VOCs - Volatile Organic Compounds
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use 
    criteria for human health or the criteria for protection of groundwater presented in
    Table 375-6.8(b) of Part 375. 
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Table 19. Summary of Volatile Organic Compounds in Topsoil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation:

(Concentrations in µg/kg) Commercial Use1 Sample Date:

1,1,1-Trichloroethane 680
1,1-Dichloroethane 270
1,1-Dichloroethene 330
1,2,4-Trimethylbenzene 3600
1,2-Dichlorobenzene 1100
1,2-Dichloroethane 20
1,3,5-Trimethylbenzene 8400
1,3-Dichlorobenzene 2400
1,4-Dichlorobenzene 1800
1,4-Dioxane 100
2-Butanone 120
Acetone 50
Benzene 60
Carbon Tetrachloride 760
Chlorobenzene 1100
Chloroform 370
cis-1,2-Dichloroethene 250
Ethylbenzene 1000
Isopropylbenzene  --
Methylene Chloride 50
MTBE 930
n-Butylbenzene 12000
n-Propylbenzene 3900
sec-Butylbenzene 11000
tert-Butylbenzene 5900
Tetrachloroethene 1300
Toluene 700
trans-1,2-Dichloroethene 190
Trichloroethene 47
Vinyl chloride 20
Xylenes (total) 1600
Total VOCs:

µg/kg - Micrograms per kilogram
U - Not detected
VOCs - Volatile Organic Compounds
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use 
    criteria for human health or the criteria for protection of groundwater presented in
    Table 375-6.8(b) of Part 375. 

SP-2  SP-3  SP-4  SP-5  Topsoil-1A

06/08/07 06/08/07 06/08/07 06/08/07 4/30/2010

NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 198 U
NA NA NA NA 49.4 U

47.2 U 48.6 U 49.2 U 47.9 U 49.4 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 11.3 B
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 9.88 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 1.98 U
NA NA NA NA 4.94 U
0 0 0 0 11.3

REMEDIAL ENGINEERING, P.C. 2 of 2 MC0172.0052Y014.424/WKB



Table 20. Summary of Semivolatile Organic Compounds in Topsoil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: SP-1 SP-2 SP-3 SP-4 SP-5 Topsoil-1A

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/14/07 05/14/07 05/14/07 05/14/07 05/14/07 4/30/2010

2-Methylphenol 330 312 U 324 U 330 U 315 U 325 U 324 U
3&4-Methylphenol 330 312 U 324 U 330 U 315 U 325 U 324 U
Acenaphthene 98,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Acenaphthylene 107,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Anthracene 500,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Benzo[a]anthracene 1,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Benzo[a]pyrene 1,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Benzo[b]fluoranthene 1,700 312 U 324 U 330 U 315 U 325 U 65.1 U
Benzo[g,h,i]perylene 500,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Benzo[k]fluoranthene 1,700 312 U 324 U 330 U 315 U 325 U 65.1 U
Chrysene 1,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Dibenzo[a,h]anthracene 560 312 U 324 U 330 U 315 U 325 U 65.1 U
Dibenzofuran 210,000 312 U 324 U 330 U 315 U 325 U 324 U
Fluoranthene 500,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Fluorene 386,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Hexachlorobenzene 3,200 312 U 324 U 330 U 315 U 325 U 324 U
Indeno[1,2,3-cd]pyrene 5,600 312 U 324 U 330 U 315 U 325 U 65.1 U
Naphthalene 12,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Pentachlorophenol 800 782 U 810 U 825 U 787 U 812 U 809 U
Phenanthrene 500,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Phenol 330 312 U 324 U 330 U 315 U 325 U 324 U
Pyrene 500,000 312 U 324 U 330 U 315 U 325 U 65.1 U
Total SVOCs: 0 0 0 0 0 0

µg/kg - Micrograms per kilogram
U - Not detected
SVOCs - Semivolatile Organic Compounds
1  Criteria for backfill under the commercial use scenario is the lower of the commercial use 
    criteria for human health or the criteria for protection of groundwater presented in
    Table 375-6.8(b) of Part 375. 
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Table 21. Summary of Metals in Topsoil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: SP-1 SP-2 SP-3 SP-4 SP-5 Topsoil-1A

(Concentrations in mg/kg) Commercial Use1 Sample Date: 05/14/07 05/14/07 05/14/07 05/14/07 05/14/07 4/30/2010

Arsenic 16 3.94 5.31 5.25 5.43 5.98 1.18
Barium 400 59.5 68.9 79.2 60.1 81.2 72.5
Beryllium 47 0.996 U 0.998 U 1 U 0.994 U 0.975 U 0.996 U
Cadmium 7.5 0.996 U 0.998 U 1 U 0.994 U 0.975 U 0.996 U
Chromium  -- 17.1 18.7 21.8 16.8 24.3 14.4
Copper 270 25.3 25.4 25.3 20.1 27 11.7
Cyanide 27 2 U 2 U 2 U 2 U 2 U 2 U
Hexavalent Chromium 19 2 U 2 U 2 U 2 U 2 U 2 U
Lead 450 21.4 26.2 25.9 25.8 25.9 20.3
Manganese 2,000 321 483 442 352 391 500
Mercury 0.7 0.0977 U 0.1 U 0.0984 U 0.0965 U 0.0988 U 0.0984 U
Nickel 130 23 23.7 25.6 19.4 26.5 12.8
Selenium 4 1.99 U 2 U 2 U 1.99 U 1.95 U 1.99 U
Silver 8 0.996 U 0.998 U 1 U 0.994 U 0.975 U 0.996 U
Trivalent Chromium 1,500 17.1 18.7 21.8 16.8 24.3 14.4
Zinc 2,480 85.3 97.6 107 101 107 73.6

mg/kg - Milligrams per kilogram
U - Not detected
1   Criteria for backfill under the commercial use scenario is the lower of the commercial 
     use criteria for human health or the criteria for  protection of groundwater
     presented in Table 375-6.8(b) of Part 375. 
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Table 22. Summary of Polychlorinated Biphenyl Compounds in Topsoil Samples, ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: SP-1 SP-2 SP-3 SP-4 SP-5 Topsoil-1A

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/14/07 05/14/07 05/14/07 05/14/07 05/14/07 4/30/2010

Aroclor-1016 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1221 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1232 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1242 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1248 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1254 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U
Aroclor-1260 32.9 U 33.2 U 32.3 U 33.3 U 33.3 U 33 U

Total PCBs: 1000 0 0 0 0 0 0

µg/kg - Micrograms per kilogram
PCBs - Polychlorinated Biphenyl Compounds
U - Not detected
1   Criteria for backfill under the commercial use scenario is the lower of the commercial 
     use criteria for human health or the criteria for  protection of groundwater
     presented in Table 375-6.8(b) of Part 375. 
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Table 23. Summary of Pesticides in Topsoil Samples,  ExxonMobil Buffalo Terminal, Buffalo, New York

Parameter Backfill Criteria for Sample Designation: SP-1 SP-2 SP-3 SP-4 SP-5 Topsoil-1A

(Concentrations in µg/kg) Commercial Use1 Sample Date: 05/14/07 05/14/07 05/14/07 05/14/07 05/14/07 04/30/10

2,4,5-TP (Silvex) 3,800 17 U 17 U 17 U 17 U 17 U 17 U
4,4'-DDD 14,000 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
4,4'-DDE 17,000 2.98 1.68 U 4.59 3.95 6.26 1.66 U
4,4'-DDT 47,000 5.96 4.28 3.61 2.96 6.59 1.66 U
Aldrin 190 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
alpha-BHC 20 3.64 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
alpha-Chlordane 2,900 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
beta-BHC 90 3.28 U 3.26 U 3.25 U 3.26 U 22.7 3.23 U
Chlordane -- NA NA NA NA NA 65.2 U
delta-BHC 250 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Dieldrin 100 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Endosulfan I 102,000 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Endosulfan II 102,000 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Endosulfan sulfate 200,000 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Endrin aldehyde -- NA NA NA NA NA 1.66 U
Endrin ketone -- NA NA NA NA NA 1.66 U
Endrin 60 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
gamma-BHC (Lindane) 100 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
gamma-Chlordane -- NA NA NA NA NA 1.66 U
Heptachlor epoxide -- NA NA NA NA NA 1.66 U
Heptachlor 380 1.69 U 1.68 U 1.67 U 1.68 U 1.68 U 1.66 U
Methoxychlor -- NA NA NA NA NA 3.23 U
Toxaphene -- NA NA NA NA NA 65.2 U

µg/kg - Micrograms per kilogram
U - Not detected
1   Criteria for backfill under the commercial use scenario is the lower of the commercial 
     use criteria for human health or the criteria for  protection of groundwater
     presented in Table 375-6.8(b) of Part 375. 

REMEDIAL ENGINEERING, P.C. 1 of 1 MC0172.0052Y014.424/WKB



NY

SITE LOCATION

\0
1
7
2
Y

\0
0
5
2
Y

\4
2
4
\0

1
7
2
.0

0
5
2
Y

4
2
4
.0

2
.C

D
R

QUADRANGLE LOCATION

SOURCE:
USGS; 1965, Buffalo SE, New York
7.5 Minute Topographic Quadrangle

0 2000’

Title:

Prepared for:

Compiled by: N.C. 17MAR11

Prepared by: B.H.C. AS SHOWN

Project Mgr.: N.C.

File No.: 0172.0052Y424.02.CDR

0172.0052Y014Project No.:

Scale:

Date: FIGURE

1

EXXONMOBIL OIL CORPORATION

SITE LOCATION MAP

FORMER BUFFALO TERMINAL

ROUX ASSOCIATES, INC.
Environmental Consulting

& Management

ROUX









Title:

Prepared for:

Compiled by: N.C. 17MAR11

Prepared by: B.H.C. AS SHOWN

Project Mgr.: N.C.

File No.: 0172.0052Y424.06.CDR

0172.0052Y014Project No.:

Scale:

Date: FIGURE

5ROUX ASSOCIATES, INC.

EXXONMOBIL OIL COMPANY

ZONING MAP

FORMER BUFFALO TERMINAL, BUFFALO, NEW YORK

Environmental Consulting
& Management

ROUX

\0172Y\0052Y\424\0172.0052Y424.06.CDR

http://erie-gis.co.erie.ny.us/website/buffalony/Viewer.htm

Source:

Operable Unit 1





Final Construction Certification Report 

REMEDIAL ENGINEERING, P.C. MC0172.0052Y014.424/AP-CV 

    

APPENDIX A 

Daily Construction Reports 















































































Final Construction Certification Report 

REMEDIAL ENGINEERING, P.C. MC0172.0052Y014.424/AP-CV 

APPENDIX B 

Daily CAMP Summary 
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APPENDIX C 

Waste Profile 
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APPENDIX D 

Waste Manifests 

(Located on the CD in the Back of the Report) 
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APPENDIX E 

Photo Documentation 
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- ‹#› -

Photograph 1: Parcel #4 – Facing N, 0-1', 5/9/07

Photograph 2: Parcel #4 – Facing NE, 0-1’, 5/9/07

Photos = 4.25 x 5.67

– 1 –
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Photograph 3: Parcel #4 – Facing SE, 0-1', 5/9/07

Photograph 4: Parcel #5 – Facing NE, NE corner of excavation, 2'-3', 5/15/07

– 2 –
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- ‹#› -

Photograph 5: Parcel #5 – Facing E, NE corner of excavation, 2'-3', 5/15/07

Photograph 6: Parcel #5 – Facing SE, NE corner of excavation, 2'-3', 5/15/07

– 3 –



REMEDIAL ENGINEERING, P.C. MC0172.0052Y014.424/APE
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Photograph 7: Parcel #5 – Facing NW, NW corner of excavation, 0-1', 5/15/07

Photograph 8: Parcel #5 – Facing E, central area of excavation, 0-1', 5/15/07
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Photograph 9: Parcel #5 – Facing SE, central and southern areas of excavation, 
0-1' and 1'-2', 5/15/07

Photograph 10: Parcel #5 – Facing NE, central area of excavation, 0-1', 5/15/07
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Photograph 11: Parcel #5 – Facing SE, central area of excavation, 0-1', 5/15/07

Photograph 12: Parcel #5 – Facing N, central area of excavation, 
0-1' and 2'-3', 5/15/07
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Photograph 13: Parcel #5 – Facing E, eastern area of excavation, 
0-1' and 2'-3', 5/15/07

Photograph 14: Parcel #5 – Facing NE, southern area of excavation, 
1'-2' and 0-1', 5/15/07

– 7 –
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Photograph 15: Parcel #5 – Facing NW, southern area of excavation, 
1'-2' and 0-1', 5/15/07

Photograph 16:  Parcel #5 – Facing NW,10/31/07
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Photograph 17:  Parcel #4 – Facing SE,10/31/07

– 9 –
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Waste Characterization Analytical Reports 

(Located on the CD in the Back of the Report) 
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APPENDIX G 

Post Excavation Analytical Reports 

(Located on the CD in the Back of the Report) 
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APPENDIX H 

Data Usability Summary Report 

(Located on the CD in the Back of the Report) 
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APPENDIX I 

Backfill Analytical Reports 

(Located on the CD in the Back of the Report) 
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APPENDIX J 

NYSDEC Approval Letters for Backfill and Topsoil and 
Mining Permit for Sand/Gravel Material Used in 2010 
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LOCATION AND DESIGNATION OF 1993 GTI 
COMPOSITE BORING, ONE SOIL SAMPLE WAS
COMPOSITED FROM THE FIVE BORING
LOCATIONS (A THROUGH F)

) SS#1a

100 TO LESS THAN 1,000 TIMES CRITERIA (GRAB SAMPLE)

10 TO LESS THAN 100 TIMES CRITERIA (GRAB SAMPLE)

1 TO LESS THAN 10 TIMES CRITERIA (GRAB SAMPLE)

LESS THAN CRITERIA (GRAB SAMPLE)

NOT DETECTED (GRAB SAMPLE)

LEGEND FOR DISTRIBUTION OF CONCENTRATIONS RELATIVE TO 
COMMERCIAL AND INDUSTRIAL CRITERIA

100 TO LESS THAN 1,000 TIMES CRITERIA (COMPOSITE SAMPLE)

10 TO LESS THAN 100 TIMES CRITERIA (COMPOSITE SAMPLE)

1 TO LESS THAN 10 TIMES CRITERIA (COMPOSITE SAMPLE)

LESS THAN CRITERIA (COMPOSITE SAMPLE)

NOT DETECTED (COMPOSITE SAMPLE)

(3)  COMPOSITE SAMPLES WERE ONLY COLLECTED IN THE 1-2 FT BLS INTERVAL AND WERE ONLY ANALYZED FOR METALS.

LOCATION AND DESIGNATION OF OU-1 
ADDITIONAL INVESTIGATION MONITORING WELL

MW-OU1-1

LOCATION AND DESIGNATION OF OU-1 
ADDITIONAL INVESTIGATION SOIL BORING

SB-OU1-1

0 250'250'

DEPTH INTERVAL

GREATER THAN 2  FT

METALS

SVOCS

EXCAVATION AREAS TO MEET COMMERCIAL
CRITERIA (REMEDIAL ALTERNATIVE 2 INCLUDES 
EXCAVATION IN THREE DEPTH INTERVALS, 
REMEDIAL ALTERNATIVE 3 INCLUDES EXCAVATION IN 
ZERO TO ONE FOOT BLS DEPTH INTERVAL ONLY)

REMEDIAL ALTERNATIVE 4 EXCAVATION AREA TO MEET
INDUSTRIAL CRITERIA IN THE ZERO TO ONE FOOT BLS 
DEPTH INTERVAL

LOCATION AND DESIGNATION OF OU-1 ADDITIONAL
SOIL BORING COMPLETED IN NOVEMBER 2006

OU-1 SS-1

DEPTH INTERVAL

GREATER THAN 2  FT

COMPARISON TO PART 375
COMMERCIAL CRITERIA

COMPARISON TO PART 375
INDUSTRIAL CRITERIA

CRITERIA SHOWN ARE COMMERCIAL AND INDUSTRIAL CRITERIA FOR PROTECTION OF HUMAN 
HEALTH FROM 6NYCRR PART 375 TABLE 6.8 (b)

FORMER BUFFALO TERMINAL, BUFFALO, NY
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