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1.0  INTRODUCTION 

On behalf of Mobil Oil Corporation (Mobil), Roux Associates, Inc. (Roux Associates) has 

prepared this Site Facility Investigation (SFI) Completion Report to document the additional 

environmental investigation activities at the Mobil Oil Corporation petroleum distribution 

terminal (Site), located at 625 Elk Street, Buffalo, New York (Figure 1).  This work was 

performed in accordance with the SFI Continuation Work Plan (Work Plan) dated June 3, 1999 

and subsequent letter correspondence to the New York State Department of Environmental 

Conservation (NYSDEC) dated June 3, 1999, June 24, 1999 and July 1, 1999 (Roux Associates, 

1999a, 1999b, 1999c and 1999d).  The results of the initial phase of the SFI were presented in 

the SFI Report dated November 25, 1998 (Roux Associates, 1998). 

 

The SFI Continuation field program was performed between July 19, 1999 to October 19, 1999 

by Groundwater & Environmental Services, Inc. (GES).  The focus of the Work Plan was to 

perform additional subsurface investigation activities in three areas of the Site which were 

prioritized based on the results of the initial SFI work; and to address written and verbal 

comments provided by the NYSDEC regarding the initial SFI Report.  The areas investigated 

include the Elk Street Lot, the Former Lube Building and the Buffalo Terminal Disposal Site 

(Figure 2).  Soil and groundwater samples were collected from the three study areas as part of the 

field program.  In addition, the field program included monitoring well installation, gauging of 

monitoring wells, groundwater sampling and slug testing.  The specific investigation scopes of 

work for each area and the ancillary tasks are outlined in Section 2.0.  The results of the work are 

presented in Section 3.0.  A summary of findings and conclusions is presented in Section 4.0. 
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2.0  STUDY AREA BACKGROUND AND SCOPE OF WORK 

The following sections briefly describe the setting, history and SFI results for the three SFI 

Continuation study areas.  A more detailed discussion of the Site history and environmental 

conditions within each study area can be found in the SFI Report (Roux Associates, 1998).  

Following the background information for each study area is a description of the scope of work 

completed as part of the SFI Continuation field program.  All SFI field tasks described below 

were conducted by GES.  All evaluation and reporting of investigation results presented in 

Sections 3.0 and 4.0 were performed by Roux Associates. 

 

2.1  Elk Street Lot 

The historical usage of the Elk Street Lot was residential.  On March 12, 1976, Tank 60 within 

the Northern Tank Yard (Figure 2) overheated and ruptured, releasing heavy-end petroleum 

associated with asphalt.  Several homes and other buildings on the north side of Elk Street were 

affected by the release.  Some of the structures were subsequently purchased by Mobil and 

demolished. 

 

During the SFI, soil samples were collected at 12 sample locations (ESL-1 through ESL-12) in 

the Elk Street Lot.  Sample results indicated no volatile organic compounds (VOCs) exceeded 

the NYSDEC Recommended Soil Cleanup Objectives (RSCOs) (NYSDEC, 1994) or Toxicity 

Characteristic Leaching Procedure (TCLP) Alternative Guidance Value Criteria (NYSDEC, 

1992).  The applicable RSCO criteria for semivolatile organic compounds (SVOCs) was 

exceeded in surface soils (0.0-0.5 feet below land surface [ft bls]) by at least one compound at 

each of the sampling locations.  No SVOCs were detected in the deeper sample (8-10 ft bls) 

collected at ESL-8.  The northern edge of the study area was the only area identified as having 

SVOCs at concentrations exceeding Site Background criteria that were developed as part of the 

SFI Work Plan (Woodward-Clyde, 1998).  Concentrations of numerous metals exceeded the 

RSCO criteria and/or Site Background criteria at multiple sample locations.  No pattern to the 

metal exceedances of RSCO or Site Background criteria was observed at the Elk Street Lot.  

 

Based upon the SFI results described above, the objective of the additional work at the Elk Street 

Lot was to more precisely define the areal and vertical extent of SVOCs exceeding the Site 

Background in the northern portion of the Elk Street Lot and to evaluate soil quality conditions at 
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two residential properties immediately to the north of the Elk Street Lot.  A soil boring and 

sampling program was performed to obtain the data necessary to meet these objectives.  

A description of the work performed as part of the additional investigation is provided below. 

 

2.1.1  Soil Boring and Sampling 
A Geoprobe™ direct-push drilling rig was utilized to complete four borings (ESL-13, ESL-14, 

ESL-15 and ESL-18) on the Elk Street Lot and four borings (ESL-16, ESL-17, ESL-19 and 

ESL-20) on the properties to the north of the Elk Street Lot.  The locations of the borings are 

shown in Figure 3.  The soil borings were performed by Zebra Environmental Corporation 

(Zebra) under the direction of an on-site GES geologist.  Prior to initiating investigative activities 

on the properties north of the Elk Street Lot, GES obtained access permission from the property 

owners.  All soil borings were advanced using a Macrocore™ sampler.  At each boring location, 

samples were collected continuously from land surface to a total depth of 3 ft bls.  All soil 

samples were inspected and logged by the field geologist, and screened with a photoionization 

detector (PID) to determine the potential presence of VOCs.  The geologic logs for each boring, 

provided in Appendix A, describe the lithologic characteristics, any visual or olfactory evidence 

of hydrocarbon impact, percent recovery, moisture content, and PID screening results. 

 

Three soil samples were retained for laboratory analysis from each boring:  surface (0 to 0.5 ft 

bls), intermediate (1 to 2 ft bls) and deep (2 to 3 ft bls).  At locations overlain by surface material 

consisting of sod, asphalt, broken concrete and brick fragments resulting from the historical 

demolition activities, the surface material of up to 1 ft in depth was removed prior to collection 

of the first soil sample.  Description and thickness of the surface material at each location are 

provided on the geologic logs included in Appendix A. 

 

Each sample was collected for analysis of NYSDEC Spill Technology and Remediation Series 

(STARS) Memo #1 list of SVOCs and reduced target analyte list (TAL) metals via United States 

Environmental Protection Agency (USEPA) Methods 8270 and 6010B, respectively.  Trip blank 

and field rinsate blank samples were also collected at a frequency of one per day of sampling 

activities. 
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All samples were submitted under chain of custody to Lancaster Laboratories, Inc. (Lancaster 

Laboratories) of Lancaster, Pennsylvania, which is a NYSDEC Analytical Services Protocol 

(ASP) certified laboratory. 

 

2.2  Buffalo Terminal Disposal Site 
The Buffalo Terminal Disposal Site (Terminal Disposal Site) comprises approximately 12 acres 

located in the southeast portion of the facility (Figure 2).  The land comprising the Terminal 

Disposal Site was created when the Buffalo River channel was re-aligned for navigation in the 

late 1910s to early 1920s.  The historical channel was aligned roughly parallel to the railroad 

right-of-way and generally bisected the Terminal Disposal Site in a northeast-southwest direction 

as shown in Figure 4. 

 

The Terminal Disposal Site was used by the City of Buffalo for disposal of municipal waste from 

1921 to 1951.  Mobil purchased the Terminal Disposal Site in 1951 and, in 1953, erected two 

above-ground storage tanks with 3,150,000 (No. 175) and 3,360,000 ( No. 176) gallon capacities 

(CDM, 1988).  Four above-ground propane gas tanks (29,400 gallon capacity) were also 

constructed.  Mobil also used the area for waste disposal from 1951 to 1976.  A detailed 

description of the history of the Terminal Disposal Site and pre-SFI investigations was provided 

in the SFI Report. 

 

The results of the SFI indicated the presence of free product in the south-central portion of the 

Terminal Disposal Site (Monitoring Wells P-15, LF-1S and MW-3URS in Figure 4).  

Accordingly, the primary objective of the SFI Continuation field program was to further 

delineate the free product.  In addition, as specified by the NYSDEC, the field program included 

collection of additional hydrogeologic and water quality data to facilitate evaluation of potential 

contaminant loading from the Terminal Disposal Site to the Buffalo River.  In order to achieve 

these objectives the following tasks were performed: 

• 

• 

• 

soil boring and sampling; 

monitoring well installation; 

water-level and free-product thickness measurements; 

 
ROUX ASSOCIATES, INC. -4- MC17252Y02.111/R 



 

• 

• 

• 

groundwater sampling; 

slug testing; and 

abandonment of any previously installed piezometers and/or wells deemed no longer 
useful. 

 

The scope of work performed for each task is described below. 

 

2.2.1  Soil Boring and Sampling 
A hollow-stem auger drilling rig was utilized to complete six borings (LF-3 through LF-8 in 

Figure 4) in the Terminal Disposal Site.  Soil boring drilling was performed by SJB Services, 

Inc. (SJB) under the direction of an on-site GES geologist.  Three of the borings (LF-6, LF-7, 

and LF-8) were drilled to document the depth to the top of the clay unit underlying the Site. 

 

At each boring location, samples were collected at 5-ft intervals from 5 ft bls to approximately 

5 feet above the anticipated water-table depth, then continuously to a total depth of 

approximately 37 ft bls, with the exception of LF-8.  Samples were collected continuously at 

LF-8 to document lithologic conditions within the historical Buffalo River channel.  The absence 

of utilities at all boring locations was documented by using an air knife to a depth of 5 ft bls prior 

to the use of drilling equipment.  All soil samples were inspected and logged by the GES field 

geologist and screened with a PID to determine the potential presence of VOCs.  The geologic 

logs for each boring, provided in Appendix A, describe the lithologic characteristics, any visual 

or olfactory evidence of hydrocarbon impact, percent recovery, moisture content, and PID 

screening results. 

 

Since the main objective was to delineate free product, only a limited number of soil samples 

were collected for laboratory analysis.  One soil sample from immediately above the water table 

was retained from soil borings LF-5 and LF-7, both of which did not display visual or olfactory 

evidence of free product.  The goal of the laboratory analysis was to demonstrate that the 

samples were beyond the areal extent of any smear zone potentially associated with the free 

product plume. 
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Each sample was collected for analysis of NYSDEC STARS Memo #1 list of VOCs and SVOCs 

via USEPA Methods 8021 and 8270 and reduced TAL metals via USEPA Method 6010B.  Field 

rinsate blank, field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples were 

generally collected at a frequency of one per day of sampling activities or one per twenty 

samples.  Due to an oversight, the reduced TAL metals were not analyzed in the soil sample 

collected from boring LF-5. 

 

All samples were submitted under chain of custody to Lancaster Laboratories.  

 

2.2.2  Monitoring Well Installation 

In order to evaluate the occurrence and verify the delineation of free product in the Terminal 

Disposal Site, six monitoring wells were installed at locations LF-3 through LF-8.  Monitoring 

well drilling was performed by SJB under the direction of an on-site GES geologist.  The 

locations of the monitoring wells are shown in Figure 4.  Final locations for the wells were based 

on the findings of the soil boring task.  As stated in Roux Associates’ letter to the NYSDEC 

dated June 24, 1999, one of the monitoring wells (LF-8) was installed within the historical 

Buffalo River channel. 

 

The monitoring wells were installed within the shallow overburden to a total depth of 

approximately 37 ft bls.  Each well was constructed of 4-inch diameter Schedule 40 polyvinyl 

chloride (PVC) casing and screen.  Each well was constructed such that the screened interval 

straddles the water table, allowing for fluctuation in static water levels and detection of free 

product (if present).  Well construction logs are provided in Appendix A.  A summary of well 

construction details is presented in Table 1. 

 

Following installation, each well was developed by surging and pumping to remove drilling-

related fluids and sediment from the well bore and filter pack, and to allow for the collection of 

representative groundwater samples.  All fluid pumped from the wells was transported to the on-

site treatment system and off-loaded for treatment.  Field notes describing well development 

activities are provided in Appendix B.  Each well was subsequently surveyed for horizontal 

coordinates and land surface elevations accurate to ±0.1 foot and measuring point (top of casing) 

 
ROUX ASSOCIATES, INC. -6- MC17252Y02.111/R 



 

elevations accurate to ±0.01 foot by C.T. Male Associates, P.C. of North Syracuse, New York.  

In addition to the new wells, all existing wells were also surveyed.  This new survey data 

identified several erroneous monitoring well measuring point elevations.  The new survey data 

for all wells was used throughout this report. 

 

2.2.3  Water-Level and Free-Product Thickness Measurements 
Following development, the newly installed monitoring wells were incorporated into the water-

level and free-product monitoring program.  Each well was assessed for the presence of free 

product using an oil-water interface probe.  A summary of the well gauging data is included in 

Table 2. 

 

2.2.4  Groundwater Sampling 
The objective of the groundwater sampling program was to provide additional groundwater 

quality data for the Terminal Disposal Site and support the evaluation of contaminant loading to 

the Buffalo River. 

 

Monitoring Wells LF-3 through LF-8 were purged and sampled by GES on August 23 and 25, 

1999.  All purge water was transported to the on-site treatment system and off-loaded for 

treatment.  Each groundwater sample was collected for analysis of the NYSDEC STARS Memo 

#1 list of VOCs and SVOCs via USEPA Methods 8021 and 8270, and reduced TAL metals via 

USEPA Method 6010B.  Field rinsate blank, field duplicate and MS/MSD samples were 

generally collected at a frequency of one per day of sampling activities or one per twenty 

samples.  Trip blank samples were generally collected at a frequency of one per sample 

shipment.  (Note:  Only benzene, toluene, ethyl benzene and xylenes (BTEX) parameters were 

requested on the chain of custody.  As a result, the wells were resampled for VOC analysis on 

September 28, 1999.) 

 

All samples were submitted under chain of custody to Lancaster Laboratories. 

 

2.2.5  Slug Testing 

Slug tests were performed in monitoring wells LF-5, LF-7 and LF-8, none of which contained 

free product.  The rising head tests were performed by GES following the standard operating 
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procedure provided in the Work Plan.  The results of the slug tests are provided in Appendix C.  

This data was then used in conjunction with other chemical and hydrological data to evaluate 

contaminant loading from the Terminal Disposal Site to the Buffalo River.  The results of the 

contaminant loading evaluation are presented in Section 3.2.5. 

 

2.2.6  Piezometer Abandonment 
Abandonment of existing piezometers P-1 through P-14 and P-16 through P-25 was performed 

by Zebra, under the direction of the on-site GES geologist.  Piezometer abandonment was 

performed in accordance with the NYSDEC groundwater monitoring well decommissioning 

procedures (NYSDEC, 1996).  Prior to abandonment, water-level, free-product thickness, and 

depth to bottom measurements were obtained from each piezometer.  The piezometer casings 

were first pulled and then the open boreholes resounded to confirm that significant collapse of 

the borehole had not occurred.  The open boreholes were then grouted with cement grout placed 

using the tremie method.  As needed, well pads and/or well stick-up protectors were also 

removed. 

 

2.3  Former Lube Building 
The Former Lube Building was built in 1920 to serve as a lubrication oil processing/packaging 

facility.  A garage and storage sheds were added to the building in the 1940s.  Lubrication oil 

processing and packaging operations ceased approximately 20 years ago.  The Former Lube 

Building and surrounding property was sold to Pinto Construction in 1994.  A detailed 

description of the Former Lube Building history and previous investigations was provided in the 

SFI Report. 

 

The main objectives of the SFI Continuation field program were to delineate free product at the 

Former Lube Building and to complete characterization of subsurface soils in the vicinity of 

previous boring SB-7.  The tasks performed to obtain the data necessary to achieve these 

objectives included soil boring and sampling, monitoring well installation, water-level and free-

product thickness measurements and groundwater sampling.  A description of the work 

performed as part of the additional investigation is provided below. 
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2.3.1  Soil Boring and Sampling 

A hollow-stem auger drilling rig was utilized to complete 21 borings (SB-11 through SB-31) in 

the vicinity of the Former Lube Building, with the exception of SB-12 which was drilled using 

the Geoprobe™ method due to access constraints for larger drilling equipment.  Soil boring 

drilling was performed by SJB and Zebra (SB-12) under the direction of an on-site GES 

geologist.  The initial borings proposed (SB-11 through SB-20) were installed at the approximate 

locations shown in the Work Plan.  Additional borings were installed for free-product delineation 

per the letter dated June 24, 1999 (Roux Associates, 1999c).  Locations of all soil borings are 

shown in Figure 5.  The need for additional borings was determined in the field based on the 

evidence of free product in the soil samples collected from the initial set of borings.  If an initial 

boring exhibited visual evidence of free product, one or more additional borings were installed 

approximately 30 to 50 feet from the original boring, in the direction(s) that the extent of free 

product had not already been delineated.  This process continued until the extent of free product 

was defined by borings with no visual evidence of free product.  The delineation to the north of 

boring location SB-28, which exhibited indications of free product during drilling, could not be 

completed due to access limitations caused by active operations on the adjacent property 

currently leased to Custom Topsoil.  The soil borings that were not completed as monitoring 

wells were backfilled with soil cuttings upon completion. 

 

At each boring location, samples were collected continuously from 5 ft bls to a total depth 

ranging from 13 ft bls to 24 ft bls.  The absence of utilities at all boring locations was 

documented using an air knife to a depth of 5 ft bls prior to the use of drilling equipment.  All 

soil samples were inspected and logged by the field geologist, and screened with a PID to 

determine the potential presence of VOCs.  The geologic logs for each boring, provided in 

Appendix A, describe the lithologic characteristics, any visual or olfactory evidence of 

hydrocarbon impact, percent recovery, moisture content, and PID screening results. 

 

At soil boring locations SB-17, SB-18, SB-20, adjacent to previous well SB-7, and final 

perimeter delineation borings (SB-24, SB-27, SB-28 and SB-30), the soil samples were retained 

from two depths and sent for laboratory analysis.  At each location, one sample was retained 

from the 0 to 0.5 foot interval and a second at the zone where the greatest PID reading was 

detected, with the exception of SB-20.  At SB-20, the shallow interval sample was collected from 
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3 to 3.5 ft bls due to the presence of asphalt and large pieces of fill material to 3 ft bls.  If no PID 

readings were noted, the second sample was collected from immediately above the water table. 

 

At originally proposed soil boring locations SB-11, SB-13, SB-14, SB-15, SB-16, and SB-19, 

only the sample exhibiting the highest PID reading was submitted for laboratory analysis in order 

to evaluate the extent of any smear zone potentially associated with the free product plume.  Soil 

samples were not collected for laboratory analysis from intermediate free-product delineation 

soil borings SB-21, SB-22, SB-23, SB-25, SB-26, SB-29 and SB-31, or from SB-12 which was 

specifically installed for monitoring the effectiveness of the western leg of the Well Point System 

(WPS). 

 

Each sample was collected for analysis of NYSDEC STARS Memo #1 list of VOCs and SVOCs 

via USEPA Methods 8021 and 8270, and reduced TAL metals via USEPA Method 6010B.  Field 

rinsate blank, field duplicate and MS/MSD samples were generally collected at a frequency of 

one per day of sampling activities or one per twenty samples.  (Note:  Due to insufficient sample 

volume from boring interval 16-18 ft bls at SB-11, only metals analyses were performed.  Soil 

from the 18-20 ft bls interval was analyzed for VOCs and SVOCs.) 

 

All samples were submitted under chain of custody to Lancaster Laboratories. 

 

2.3.2  Monitoring Well Installation 

In order to evaluate the occurrence of free product in the vicinity of the Former Lube Building, 

11 monitoring wells were installed (SB-11 through SB-17, SB-19, SB-20, SB-28 and SB-31).  

The locations of the monitoring wells are shown in Figure 5.  Monitoring well drilling was 

performed by SJB and Zebra (SB-12) under the direction of an on-site GES geologist. 

 

The monitoring wells were installed within the shallow overburden to total depths ranging from 

13 ft bls to 24 ft bls.  Each well was constructed of 4-inch diameter Schedule 40 PVC casing and 

screen with the exception of SB-12, which was constructed of 2-inch diameter PVC due to 

access constraints for larger drilling equipment capable of installing larger wells.  Each well was 

constructed such that the screened interval straddles the water table, allowing for fluctuation in 
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static water levels and detection of free product (if present).  Well construction logs are provided 

in Appendix A.  A summary of well construction details is presented in Table 1. 

 

Following installation, each well was developed by surging and pumping to remove drilling-

related fluids and sediment from the well bore and filter pack, and to allow for the collection of 

representative groundwater samples.  All fluid pumped from the wells was transported to the on-

site treatment system, and off-loaded for treatment.  Field notes describing well development 

activities are provided in Appendix B.  Each well was subsequently surveyed for horizontal 

coordinates and land surface elevations accurate to ±0.1 foot and measuring point (top of casing) 

elevations accurate to ±0.01 foot by C.T. Male Associates, P.C. of North Syracuse, New York. 

 

2.3.3  Water-Level and Free-Product Thickness Measurements 
Following development, the newly installed monitoring wells were incorporated into the water-

level and free-product monitoring program.  Each well was assessed for the presence of free 

product using an oil-water interface probe.  A summary of the well gauging data is included in 

Table 2. 

 

2.3.4  Groundwater Sampling 
Newly installed wells that did not contain free product were purged and sampled by GES on 

August 23, 1999.  Groundwater samples were collected from wells SB-11, SB-12, SB-14 and 

SB-16.  All purge water was transported to the on-site treatment system for treatment.  Each 

groundwater sample was collected for analysis of the NYSDEC STARS Memo #1 list of VOCs 

and SVOCs via USEPA Methods 8021 and 8270, and reduced TAL metals via USEPA Method 

6010B.  Field rinsate blank, field duplicate and MS/MSD samples were generally collected at a 

frequency of one per day of sampling activities.  Trip blank samples were generally collected at a 

frequency of one per sample shipment. 

 

As previously mentioned, an incorrect list of VOC parameters was requested during the 

August 23, 1999 sampling.  As a result, the wells were resampled for VOC analysis on 

September 28, 1999.  However, wells SB-12 and SB-16 were not resampled due to insufficient 

water and the presence of free product, respectively.  In addition, wells SB-19 and SB-28, which 
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were inadvertently omitted from the initial sampling list, were sampled for the above list of 

parameters on September 29, 1999 only.  Finally, SB-28, which was inadvertently omitted from 

the initial sampling list, could not be sampled on September 29, 1999 due to insufficient sample 

volume.  The drawdown observed in this well is due to the operation of the western leg of the 

Well Point System. 

 

All samples were submitted under chain of custody to Lancaster Laboratories. 

 

2.4  Site-Wide Monitoring Well Gauging 
A synoptic round of water-level and free-product thickness measurements were collected from 

all new and previously installed monitoring wells on October 7, 1999.  The water-level elevation 

of the Buffalo River was also measured in conjunction with the gauging event.  Gauging results 

are summarized in Table 2. 

 

2.5  Groundwater Resampling 

As presented in the Work Plan, several previously sampled monitoring wells were resampled to 

provide additional groundwater quality data.  The following wells were resampled: 

• 

• 

• 

temporary monitoring wells BTC-4 and BTC-5 for analysis of total lead and tetra ethyl 
lead (TEL); 

temporary monitoring well NTY-T60 for analysis of total lead and hexavalent chromium; 
and 

monitoring well MW-1URS for analysis of total lead and TEL. 

 

All samples were submitted under chain of custody to Lozier Analytical Group (Lozier 

Analytical) of Middlesex, New York and Rochester, New York. 

 

2.6  Validation of Analytical Data 
Analytical data from Lancaster Laboratories and Lozier Analytical were validated by Data 

Validation Services of North Creek, New York, whose function was to provide an independent 

review of the data packages.  The data validation was performed to determine conformance with 

the analytical method used for analysis.  The protocols established in the SFI Work Plan 
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(Woodward-Clyde, 1998) and in the following USEPA documents were used as guidance during 

the validation process: 

• evaluation of Metals Data for the Contract Laboratory Program (CLP).  SOP No. HW-2.  
Prepared by USEPA Region II; and 

• CLP Organics Data Review and Preliminary Review.  SOP No. HW-6.  Prepared by 
USEPA Region II. 

 

The data review and validation were structured to ensure that: 

• calibration data were scientifically sound, appropriate to the method, and completely 
documented; 

• quality control (QC) samples were within established guidelines; 

• qualitative identification of sample components was correct; 

• quantitative results were correct; 

• transcription errors were not present; 

• documentation was complete and correct (all anomalies in the preparation and analysis 
have been documented); holding times were documented; 

• the data were ready for incorporation into the final report; and 

• the data package was complete and ready for data archival. 

 

Upon completion of the validation/review effort, a final report covering the overall assessment of 

the data quality was submitted to Roux Associates.  The report includes: 

• a general assessment of the data package as it pertains to completeness and compliance; 

• descriptions of any and all deviations from the required protocol; 

• an assessment of outliers and effect of the outliers on the overall usability of the data; and 

• identification of applicable data qualifiers, including, if necessary, rejection of non-
compliant data. 

 

The data validation report is included in Appendix D. 
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3.0  SITE FACILITY INVESTIGATION CONTINUATION RESULTS 

The following sections present the results of the SFI Continuation field program for the three 

study areas.  Tables 3 through 8 summarize analytical results for soil and groundwater by SFI 

study area and type of analyses (e.g., VOC, SVOC, etc.).  These tables only contain data for the 

target analytes that were detected in at least one sample. 

 

As specified in the SFI Continuation Work Plan and Roux Associates’ correspondence to the 

NYSDEC dated June 24, 1999 RSCOs, Toxicity Characteristic Leaching Procedure (TCLP) 

Alternative Guidance Values and Site Background concentrations were used to evaluate the soil 

quality at the Site.  Evaluation of the data relative to the RSCOs and TCLP Alternative Guidance 

Values guidelines enables identification of areas that would pose a potential risk under a 

residential land use scenario as well as those areas that have potential to impact groundwater at 

concentrations exceeding drinking water standards.  Given the current industrial land use at the 

Site, the background soil concentrations existing throughout the area surrounding the site and 

Mobil’s intention to continue operation of the Site as a petroleum distribution terminal, 

remediation of soil to achieve residential guidelines is not appropriate.  Therefore, the data were 

compared to the Site Background concentrations developed during preparation of the SFI Work 

Plan for evaluating the need for soil remediation, where appropriate. 

 

Summary maps were prepared for the Elk Street Lot and Former Lube Building using the 

analytical database and MapInfo™ Geographic Information System (GIS) Software to show soil 

sample concentration data in relation to the criteria.  Locations where contaminant 

concentrations exceed the RSCOs, TCLP Alternative Guidance Values or the Site Background 

concentrations are shown in Figures 6 through 13. 

 

3.1  Elk Street Lot 
As described in Section 2.1, soil samples were collected at eight sample locations (ESL-13 

through ESL-20) in the Elk Street Lot area during the SFI Continuation field program.  In 

addition, sample locations ESL-1 through ESL-12 were sampled during the initial SFI.  The 

results of the soil investigation are described below. 
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3.1.1  Soil Sampling Results 

SVOCs were detected in surface soils (0.0-0.5 ft bls) at all eight new sampling locations.  The 

applicable RSCO criteria was exceeded by at least one compound at each of the sampling 

locations (Figure 6).  In addition, RSCO criteria were exceeded at locations ESL-16, ESL-17, 

and ESL-20 in the 1-2 ft interval and ESL-17 in the 2-3 ft interval.  SVOCs were detected at 

concentrations exceeding Site Background at locations ESL-13, ESL-14 and ESL-15 in both the 

0-0.5 ft interval and the 1 to 2 ft interval.  Boring ESL-12, installed during the initial SFI field 

program also exhibited concentrations of SVOCs exceeding Site Background.  A summary of the 

SVOC concentrations detected in soil is provided in Table 3. 

 

These data indicate that the areal extent of SVOCs exceeding Site Background concentrations is 

limited to the northeast corner of the Elk Street Lot and that the impacts exceeding Site 

Background do not extend offsite.  The data also indicate that the vertical extent of impact 

extends from land surface to a maximum depth of 2 feet below the broken concrete and brick 

fragments which are present in this area.  No SVOCs were detected above Site Background 

concentrations in the deeper samples (2-3 ft bls) collected. 

 

As shown in Figure 7, cadmium, chromium, mercury, nickel, selenium, thallium, and vanadium 

were detected at concentrations exceeding RSCOs and Site Background concentrations at 

multiple locations.  However, no pattern to the exceedances of RSCOs or Site Background 

concentrations was observed.  Moreover, no correlation between SVOC and metals 

concentrations was observed.  A summary of metals concentrations detected in soil is provided 

in Table 4. 

 

3.2  Buffalo Terminal Disposal Site 
As described in Section 2.2, the SFI Continuation scope of work for the Terminal Disposal Site 

consisted of soil boring and sampling and monitoring well installation and gauging to delineate 

free product.  In addition, slug testing and groundwater sampling were conducted to support the 

performance of a contaminant loading evaluation for the Buffalo River.  The results of the 

additional investigative tasks are presented in the following sections. 
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3.2.1  Soil Sampling Results 

Soil samples were collected at two locations (LF-5 and LF-7) in the Terminal Disposal Site 

during the SFI Continuation field program.  Analytical results for VOCs, SVOCs and metals are 

summarized in Tables 5, 3 and 4, respectively.  These results indicate: 

• 

• 

• 

No VOCs were detected; 

SVOCs were detected in the sample collected from LF-7; however, none of the 
concentrations exceeded RSCO criteria; and 

chromium and nickel were detected above RSCO criteria in the sample collected from 
LF-7; however, the concentrations were less than Site Background. 

 

LF-5 and LF-7 were designed to be perimeter borings to delineate the horizontal limits of the 

free-product plume.  The absence of VOCs and the low concentrations of SVOCs in the soil 

samples collected immediately above the water table confirm that the borings are outside of the 

limits of the free-product plume and any associated smear zone. 

 

3.2.2  Free-Product Delineation 
Evidence of the presence of free product was not encountered during the drilling of the six newly 

installed wells (LF-3 through LF-8).  Measurable free product was not identified in any of the 

wells during subsequent gauging.  As indicated in Plate 1, free product occurrence is limited to 

the immediate vicinity of previously installed wells LF-1S, MW-3URS, and piezometer P-15. 

 

3.2.3  Groundwater Sampling Results 
Groundwater samples were collected from the six newly installed wells (LF-3 through LF-8) in 

the Terminal Disposal Site.  Summaries of VOCs, SVOCs and metals detected in groundwater 

are provided in Tables 6 through 8, respectively.  The groundwater sampling results were used to 

update the groundwater quality maps presented in the initial SFI Report.  The updated maps for 

VOCs, SVOCs and metals are provided in Plates 2, 3 and 4, respectively.  These data indicate 

that relatively low concentrations of dissolved phase hydrocarbon compounds are present in 

groundwater at the Terminal Disposal Site. 
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VOCs were detected at five of the six new sampling locations with concentrations of total VOCs 

ranging from 1.1 micrograms per liter (µg/L) (LF-7) to 113.8 µg/L in LF-3, based on the 

September 28, 1999 sampling.  Benzene was the VOC detected at the highest concentrations, 

ranging from 50 µg/L (LF-3) to 80 µg/L (LF-6), based on the September 28, 1999 sampling.  A 

summary of VOCs detected in groundwater is provided in Table 6. 

 

SVOCs were only detected at locations LF-3 and LF-6.  Total SVOC concentrations at the two 

locations were 24 µg/L to 16 µg/L, respectively.  Due to a laboratory error, the sample collected 

from LF-5 was not analyzed for SVOCs.  

 

Neither VOCs nor SVOCs were detected in groundwater in well LF-8, which is located within 

the historical Buffalo River channel. 

 

Metals were detected in all new wells in the Terminal Disposal Site with the exception of LF-7.  

The highest concentrations for the reduced list of TAL metals were detected in LF-4.  As the 

groundwater samples were not filtered and metals occur naturally as suspended sediment and 

dissolved components in groundwater, detected concentrations may not necessarily be related to 

Site activities.  A summary of metals detected in groundwater is provided in Table 8. 

 

3.2.4  Slug Testing Results 
Slug testing was performed at newly installed monitoring wells LF-5, LF-7 and LF-8.  The 

hydraulic conductivity (K) values obtained for the three overburden wells tested (i.e., LF-5, LF-7 

and LF-8) range from 32 to 190 feet per day (ft/d).  These values of K are all within the range of 

hydraulic conductivities characteristic of soil types similar to those identified throughout the 

Terminal Disposal Area (i.e., clean sand with silt and gravel).  The highest K value was 

determined for well LF-8, which was installed within the location of historical Buffalo River 

channel and screens a slightly coarser portion of the formation than wells LF-5 and LF-7.  The 

lowest K value was determined for well LF-7.  The geologic log for LF-7 indicates the presence 

of a relatively thin layer of tight fine silty sand (beneath the water table) described in the 

geologic log as “dry.”  The average K value obtained from the three wells was approximately 

 
ROUX ASSOCIATES, INC. -17- MC17252Y02.111/R 



 

100 ft/d.  A more detailed description of the field methods and data interpretation performed is 

presented in Appendix C. 

 

3.2.5  Contaminant Loading Evaluation 

The contaminant loading evaluation included the following work elements: 

• estimation of the groundwater flux to the Buffalo River; 

• identification of constituents of concern (COCs) in groundwater; 

• estimation of the concentrations of COCs in groundwater discharging to the Buffalo 
River; 

• calculation of the mass loading of COCs to the Buffalo River based upon the 
groundwater flux and the concentrations of COCs; 

• estimation of the potential concentrations of COCs in surface water; and 

• comparison of the concentrations of COCs in surface water to relevant criteria to evaluate 
the potential for impact to aquatic life. 

 

A discussion of each of these work elements and the corresponding results are provided below.  

Additional details and calculation sheets regarding the contaminant loading evaluation are 

provided in Appendix E. 

 

3.2.5.1  Groundwater Flux to the Buffalo River 
The groundwater flux to the Buffalo River was estimated using the following two methods: 

1) analytical calculations according to Darcy’s law; and 

2) use of the MODFLOW groundwater model (McDonald and Harbaugh, 1988) developed 
for the Site during the SFI (Roux Associates, 1998). 

 

The analytical calculations according to Darcy’s law were performed using data obtained during 

SFI and SFI Continuation field work.  These data include: 

• the average hydraulic conductivity of 53.5 ft/day across the zone of groundwater 
discharge within the Terminal Disposal Area determined from the slug tests conducted in 
monitoring wells LF-5 and LF-7; 
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• the length of the reach of river (350 ft) comprising the zone of groundwater discharge, 
which was determined from evaluation of groundwater flow directions, the extent of 
impacted groundwater and hydraulic influence of the Well Point System; 

• the average hydraulic gradient of 0.026 feet per foot (ft/ft) determined from analysis of 
October 7, 1999 groundwater flow across the zone of groundwater discharge within the 
Terminal Disposal Area (Plate 1); and 

• the average saturated thickness (11.86 ft) of the sand formation based upon geologic data 
from boreholes for monitoring wells LF-5, LF-7, and LF-8. 

 

Based upon the above data, the groundwater flux was calculated to be 5,774 cubic feet per day 

(ft3/day). 

 

The MODFLOW groundwater model developed during the SFI was updated with the October 7, 

1999 pumping conditions to simulate groundwater flow.  Groundwater elevation contours from 

the simulation agreed relatively well with those developed based upon the field measured 

condition (Plate 1).  The USGS software utility known as Zone Budget was used with the 

MODFLOW model to estimate the groundwater flux into the Buffalo River.  The results of the 

Zone Budget analysis indicated a flux of 2,519 ft3/day across the groundwater discharge zone. 

 

The groundwater flux determined using analytical calculations (5,774 ft3/day) is approximately 

two times the flux determined using the MODFLOW model (2,519 ft3/day).  The results of the 

two methods are in good agreement considering that small changes in hydraulic parameters 

could account for the difference.  For example, performing the calculations using a hydraulic 

conductivity value of 32 ft/day (as was measured at LF-7) rather than the average value of 

53.5 ft/day, and a hydraulic gradient of 0.02 rather than 0.026, results in a difference of only five 

percent from the MODFLOW estimate.  The groundwater flux estimate (5,774 ft3/day) was used 

in subsequent steps of the contaminant loading evaluation to be conservative. 

 

3.2.5.2  Identification of COCs in Groundwater and Calculation of Mass Flux 
Table E-1 (Appendix E) provides a comparison of the maximum concentrations of all 

compounds detected in groundwater during the SFI and SFI Continuation field work to their 

respective Ambient Water Quality Standards and Guidance Values for Class C surface waters 

(NYSDEC, 1998).  The Class C water quality criteria were used since the segment of the Buffalo 
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River adjacent to the Terminal has been designated by NYSDEC as Class C (6 NYCRR, 

Part 837.4).  The best usage of Class C water bodies is fishing. 

 

The results of the comparison indicate maximum concentrations of benzene, phenanthrene, 

acenaphthene and fluorene in groundwater exceed their respective Class C standards or guidance 

values.  Therefore, these compounds were retained for further evaluation in the contaminant 

loading evaluation.  All of the other compounds could not pose a potential impact to the Buffalo 

River since the maximum concentrations are less than the relevant surface-water criteria. 

 

The mass flux of each constituent of concern into the Buffalo River was calculated by 

multiplying the maximum concentrations of each compound by the groundwater flux estimate of 

5,774 ft3/day.  This is a conservative estimate of mass flux since it utilizes the maximum 

groundwater flux estimate, the maximum concentrations observed in groundwater and assumes 

that there will be no attenuation or degradation of the compounds during migration to the River.  

The River is approximately 100 to 150 feet downgradient from where the maximum 

concentrations were detected.  The calculated mass flux of each constituent of concern into the 

Buffalo River is shown in Table E-2 (Appendix E). 

 

3.2.5.3  Estimation of Potential Maximum Concentrations of COCs in Surface Water 
Potential maximum concentrations of COCs in surface water were estimated by considering the 

mixing of the groundwater discharge with various percentages of the estimated surface-water 

discharge of the Buffalo River adjacent to the Site.  Based upon review of published information 

and discussions with the United States Geologic Survey (USGS), there are no surface-water 

gauging stations along the Buffalo River.  Therefore, the discharge of the Buffalo River was 

approximated as the cumulative flow of its tributaries: Cazenovia Creek, Cayuga Creek and 

Buffalo Creek.  Published gauging data exist for all three of streams for the period May 1, 1974 

to September 30, 1998 (USGS, 1999).  During this period of record, the average long-term 

discharge of the Buffalo River was 511 cubic feet per second (ft3/sec) or 4.4 x 107 ft3/day. 
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Table E-2 summarizes the maximum concentrations of COCs that could occur following mixing 

of 5,774 ft3/day of groundwater with 100, 50, 1, 0.1 and 0.05 percent of the surface-water flow in 

the Buffalo River.  As shown, only at the 0.1 and 0.05 percent mixing levels is there any 

potential for exceedances of the Class C water quality criteria. 

 

3.2.5.4  Discussion of the Results 
The results of the contaminant loading evaluation indicate that the potential for impacts to 

aquatic life in the Buffalo River is negligible.  The maximum concentrations of COCs in 

groundwater are very low and only slightly exceed their respective water quality criteria.  Even 

conservatively assuming that the maximum concentrations in groundwater discharge to surface 

water, and using the more conservative estimate of groundwater flux to the River, the resulting 

surface-water concentrations would be in compliance with the water quality criteria almost 

immediately upon discharge.  Based upon the attenuation characteristics of the COCs, the actual 

concentrations reaching the River, and corresponding potential for impact to the River, would be 

even further reduced. 

 

3.3  Former Lube Building 
As described in Section 2.3, the SFI Continuation scope of work for the Former Lube Building 

Area consisted of soil borings and monitoring well installation to delineate free product and to 

provide additional soil and groundwater quality data.  The results of the additional investigative 

tasks are presented in the following sections. 

 

3.3.1  Soil Sampling Results  
As discussed in Section 2.3.1, soil samples were collected and sent for laboratory analysis from 

13 locations in the Former Lube Building Area during the SFI Continuation and at four locations 

during the initial SFI. 

 

As shown in Figures 8 and 9, the BTEX compounds, and 1,2,4-trimethylbenzene were each 

detected in at least one location above RSCO criteria or TCLP Alternative Guidance Values.  In 

general, higher concentrations were observed in the deeper samples, with no apparent pattern to 

the areal extent of elevated concentrations in either the shallow or deep intervals.  A summary of 

the VOCs detected in soil is provided in Table 5. 
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As shown in Figures 10 and 11, SVOCs were detected at concentrations exceeding RSCOs and 

Site Background concentrations at multiple sample locations.  There was no pattern of higher 

and lower concentrations relative to depth.  However, all of the exceedances of Site Background 

concentrations were confined to the portion of the property east of Babcock Street.  In addition, 

the exceedances of Site Background concentrations in the deeper sampling interval were limited 

to those sample locations in the vicinity of the former truck loading rack.  A summary of the 

SVOCs detected in soil is provided in Table 3. 

 

As shown in Figures 12 and 13, metals concentrations exceeded RSCOs at multiple locations and 

in both the shallow and deeper intervals.  Nickel and chromium were the metals most frequently 

detected at concentrations exceeding RSCOs.  Site Background concentrations were exceeded 

for mercury, nickel and selenium in both the shallow and deeper intervals.  Nickel and selenium 

were the metals most frequently detected at concentrations exceeding Site Background 

concentrations.  There is no discernible pattern to the horizontal or vertical distribution of the 

metals exceedances in either interval.  A summary of the metals detected in soil is provided in 

Table 4. 

 

3.3.2  Free-Product Delineation 
Of the 2 wells installed during the initial SFI and the 11 wells installed during the SFI 

Continuation field work in the Former Lube Building Area, only wells SB-17, SB-16 and SB-20 

contained measurable free product during the October 7, 1999 site-wide gauging round.  

Measured thickness ranged from 0.01 ft to 0.87 ft.  As indicated on Plate 1, the distribution of the 

wells exhibiting measurable free-product indicate that the free product plume extends north and 

west of the Former Truck Rack, and to the south through the central portion of the Former Lube 

Building.  Wells SB-13 and SB-12 are also shown within the free-product plume based on 

August 10, 1999 gauging data which indicated free-product thicknesses in the two wells to be 

0.1 ft and 0.02 ft, respectively.  Based upon field observations during the drilling program, soil 

borings SB-21, SB-22, SB-24, SB-26 and SB-29 on the west side of Babcock Street indicated the 

presence of free product in soil samples collected from the vicinity of the water table.  The next 

boring to the west, SB-30, did not show any evidence of free product.  Therefore, the free-

product plume was shown to extend beyond Babcock Street to the west even though no wells 
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were installed between SB-17 and SB-30 to define free-product thickness in this area.  The 

installation and subsequent gauging of Monitoring Well SB-31 confirmed that delineation had 

been achieved in this area.  In addition, boring SB-28 showed evidence of free product; however, 

access limitations prevented further delineation to the north.  Therefore, it is possible that the 

free-product plume may extend beyond SB-28 to the north. 

 

3.3.3  Babcock Street Sewer 
The potential for impacts to the Babcock Street Sewer was evaluated by comparing groundwater 

and free-product elevations to the sewer invert and sewer bedding elevations.  The elevation data 

for the sewer was obtained from Buffalo Sewer Authority installation drawings.  The analysis 

included measurements from both before and after startup of the western leg of the Well Point 

System on August 23, 1999.  The groundwater, free product and sewer elevation data are 

summarized on Table 9. 

 

The gauging data collected prior to startup of the western leg of the WPS indicated that the 

groundwater and free-product elevations were generally above the sewer invert elevation; and in 

all instances above the approximate elevation of the sewer bedding material.  Following startup 

of the western leg of the WPS, the data indicated groundwater and free product elevations 

declined to below the sewer invert and bedding material, with the exception of groundwater at 

Monitoring Well SB-16. 

 

Based upon these data, the startup of the western leg of the WPS has reduced the potential for 

any impacts to the Babcock Street Sewer. 

 

3.4  Site-Wide Groundwater Flow and Quality 

As shown in Plate 1, groundwater flows towards the south in the region between the northern 

Site boundary and the dual-phase recovery systems (RW-1 through RW-5).  This is the natural 

direction of groundwater flow in the absence of pumping (i.e., toward discharge at the Buffalo 

River).  In the area between the dual-phase recovery systems and the Well Point System, a 

groundwater flow divide is created between the cones of influence of the two pumping systems.  

In the area between the Well Point System and the River, pumping of the Well Point System 

depresses the water table sufficiently to induce recharge from the Buffalo River into the aquifer 
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and prevent the discharge of contaminants from the aquifer to the River.  This effect of the Well 

Point System is documented by the 5.4 feet of head difference between well MW-21 and the 

Buffalo River; and approximately 5.5 feet of head difference between well SB-12 and the 

Buffalo River (Plate 1). 

 

The groundwater flow directions depicted in Plate 1 are very similar to those observed during 

prior monitoring rounds at the Site and that were shown in the initial SFI Report.  One notable 

difference is that the activation of the western leg of the WPS has resulted in hydraulic capture of 

groundwater beneath and to the west of Babcock Street.  In addition, the survey of all new and 

existing wells performed by the licensed surveyor as part of the SFI Continuation field work 

identified several erroneous monitoring well measuring point elevations.  While this new 

information did not change the overall interpretation of groundwater flow directions presented in 

the SFI, it did clarify some anomalies identified during past gauging events.  For example, 

groundwater elevations in the Terminal Disposal Area previously could not be contoured.  

However, based on the new surveyed elevations of several existing wells in this area, flow is 

clearly shown to be toward the Buffalo River. 

 

Plates 2, 3 and 4 the summarize the site-wide groundwater quality data that was collected during 

the initial SFI and the SFI Continuation field work.  As described in the SFI Report, the 

groundwater sampling results generally indicate low or nondetectable concentrations of VOCs 

and SVOCs at the upgradient northern edge of the Site and higher concentrations towards the 

center and southern areas.  This is consistent with the historical Site operations, as well as 

groundwater flow direction, and presence of free product within the southern portion of the Site.   

A site-wide pattern of metals occurrence or concentrations in groundwater was not observed. 

 

The data collected during the SFI Continuation program (summarized in Tables 6 through 8, and 

included on Plates 2 through 4) are consistent with the results of the initial SFI and do not affect 

the general understanding of groundwater quality at the Site. 

 

As described above, the dual-phase recovery wells and Well Point System provide hydraulic 

capture of groundwater at the Site.  As a result of the recent activation of the western leg of the 
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Well Point System, hydraulic capture of impacted groundwater is provided across the whole Site 

with the exception of the groundwater in the vicinity of the free-product plume at the Terminal 

Disposal Site.  The contaminant loading evaluation described in Section 3.2.5 indicates that there 

is little to no potential for groundwater in this area to impact the Buffalo River. 

 

As requested by NYSDEC and as discussed in Section 2.5, monitoring wells BTC-4 and BTC-5 

in the Biotreatment Cell Area and MW-1URS in the Terminal Disposal Area were resampled for 

lead and TEL, and monitoring well NTY-T60 in the Northern Tank Yard/Former Refinery Area 

was resampled for hexavalent chromium and lead.  Groundwater samples collected from all four 

locations contained lead at concentrations ranging from 0.007 mg/L in NTY-T60 to 0.167 mg/L 

in BTC-5.  There were no detections of TEL or hexavalent chromium.  A summary of metals 

detected in groundwater is provided in Table 8. 
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4.0  SUMMARY OF FINDINGS AND CONCLUSIONS 

A summary of the key findings and conclusions of the initial SFI and SFI Continuation field 

program with respect to the Elk Street Lot, Terminal Disposal Site and Former Lube Building 

Area is provided in the following sections. 

 

4.1  Elk Street Lot 
The results of the initial SFI and SFI Continuation field program indicate that the concentrations 

of SVOCs and metals in soil exceed RSCOs across the entire Elk Street Lot and on the properties 

immediately north of the Elk Street Lot.  However, the areal extent of the SVOCs exceeding Site 

Background is limited to the northeast corner of the Elk Street Lot; and, the vertical extent is 

from land surface to a depth of two feet below the layer of surficial material (e.g., concrete and 

brick fragments) present in this area.  The groundwater quality data from the initial SFI indicate 

no impacts to groundwater quality beneath the Elk Street Lot. 

 

Based upon the information summarized above, remedial alternatives will be developed and 

evaluated to address the northeast corner of the Elk Street Lot where SVOCs are present at 

concentrations exceeding Site Background.  Remediation to achieve Site Background 

concentrations will eliminate all impacts potentially associated with Mobil’s historical Site 

operations, including the historical discharge from Tank 60. 

 

4.2  Buffalo Terminal Disposal Site 
The results of the initial SFI and SFI Continuation field program indicate that the extent of free 

product has been delineated to the immediate vicinity of Monitoring Wells P-15, LF-1S and 

MW-3URS.  During the SFI Continuation field program free product was not present in 

MW-3URS, however, this well is still shown to be within the area impacted by free product 

pending the results of future monitoring. 

 

The three monitoring wells that contain or have contained free product, as well as the new wells 

not containing free product, will be incorporated into a routine interim free-product recovery 

program.  The interim program will include use of appropriate methods (e.g., bailing and 

gauging, passive bailers, skimmers, etc.) to recover free product and collect additional data 

regarding temporal fluctuations in free-product occurrence and thickness, and sustainable free-
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product recovery rates.  The frequency of the interim recovery efforts will be based upon the 

ability of the well to sustain free-product recovery.  Results will be included in Quarterly 

Monitoring reports that are submitted to document ongoing remedial activities at the Site. 

 

The results of the Contaminant Loading Evaluation indicate that the potential for the 

groundwater beneath the Terminal Disposal Site to impact aquatic life in the Buffalo River is 

negligible.  Quarterly groundwater monitoring of the wells installed as part of the SFI and SFI 

Continuation field program will be performed to determine whether there are any temporal 

fluctuations or trends in groundwater quality and, in turn, to verify the conclusions of the 

Contaminant Loading Evaluation. 

 

4.3  Former Lube Building 

The results of the initial SFI and SFI Continuation field program indicate that free product 

extends from the western leg of the Well Point System on the south side of the Former Lube 

Building to north of the former truck loading rack on the north side of the Former Lube Building.  

East of the Former Lube Building, the free product extends onto the current terminal property 

and is co-mingled with other free product.  West of the Former Lube Building, the data from 

Monitoring Well SB-13 and SB-17 indicate that the free product extends beneath Babcock 

Street.  Monitoring wells installed on the west side of Babcock Street did not show evidence of 

free product. 

 

Comparison of the Babcock Street sewer elevation with the free-product elevation in monitoring 

wells indicates that the free product layer was at or above the sewer invert elevation prior to 

activation of western leg of the Well Point System.  Following activation of the western leg, 

groundwater and free-product elevations were lowered below the sewer invert and bedding 

material, with the exception of well SB-16. 

 

A feasibility study of remedial alternatives to improve the recovery of free product beneath the 

Former Lube Building will be performed during the year 2000.  During the performance of the 

feasibility study, interim free-product recovery efforts will be performed as previously described 

for the Terminal Disposal Site.  In addition, as part of the feasibility study, it is anticipated that 

various types of recovery equipment will be tested; thereby, improving free-product recovery. 
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Soil quality in the area of the Former Lube Building and the truck loading rack has been 

impacted by historical activities.  Concentrations of VOCs and SVOCs exceed the RSCOs as 

well as Site Background.  The SFI Continuation Work Plan specified that an exposure 

assessment would be conducted to develop Site-specific criteria for soil at the Former Lube 

Building Area.  Based upon the results of the investigation and the future remedial activities 

planned for the Former Lube Building Area, it is not appropriate to develop Site-specific criteria 

for soil at this time.  Specifically, the feasibility study of free-product recovery alternatives and 

anticipated future pipe removal activities in this area will result in the collection of additional 

soil and groundwater characterization data that will be pertinent to the exposure assessment.  

Therefore, the conduct of the exposure assessment to develop Site-specific cleanup levels for soil 

and groundwater will be deferred until these data are collected and remedial alternatives for free-

product recovery have been implemented. 
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Respectfully submitted, 
 
ROUX ASSOCIATES, INC. 
 
 
 
 
Noelle Clarke, P.E. 
Senior Engineer/ 
Project Manager 
 
 
 
 
Andrew Baris 
Principal Hydrogeologist/ 
Project Principal 
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Table 1.  Summary of Well Construction Details,  Mobil Buffalo Terminal, Buffalo, New York.

Well 
Designation Date Installed Installer

Measuring Point 
Elevation (ft amsl)

Land Surface 
Elevation (ft amsl)

Depth of 
Boring (ft bls)

Depth of 
Well (ft bls)

Screen Interval 
(ft bls)

Screen Length 
(feet)

LF-3 8/3/99 GES 596.17 594.1 36 36 16-36 20
LF-4 8/5/99 GES 594.87 595.6 37 36 16-36 20
LF-5 8/6/99 GES 597.62 595 37 37 17-37 20
LF-6 8/13/99 GES 598.14 595.8 37 36 16-36 20
LF-7 8/16/99 GES 598.28 596.1 38 38 18-38 20
LF-8 8/17/99 GES 596.99 594.8 37 37 17-37 20
SB-11/LB-1 7/2/99 GES 584.24 582.1 24 24  7-24 17
SB-12 7/9/99 GES 582.74 583 21.5 18 3-18 15
SB-13 7/27/99 GES 583.44 583.9 15 15 5-15 10
SB-14 7/27/99 GES 584.79 582.8 23 23 5-23 18
SB-15 7/27/99 GES 583.35 583.35 15 15 5-15 10
SB-16 7/28/99 GES 583.81 584 17 17 5-17 12
SB-17 7/28/99 GES 583.53 583.8 20 20 5-20 15
SB-19 7/29/99 GES 583.13 583.8 20 20 5-20 15
SB-20 7/29/99 GES 583.46 583.8 15 15 5-15 10
SB-28 8/2/99 GES 588.13 585.3 15 15 5-15 10
SB-31 8/5/99 GES 581.92 582.6 15 15 5-15 10

Notes:
ft amsl = feet above mean sea level
ft bls = feet below land surface
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Table 2.  Groundwater and Free-Product Measurements, Mobil Buffalo Terminal, Buffalo, New York.

Designation Date

Measuring 
Point 

Elevation
Depth to 

Product (ft)
Depth to 
Water (ft)

Product 
Thickness (ft)

Specific 
Gravity

Corrected 
Elevation Comments

B-1MW 10/7/99 590.31 5.76 584.55
B-2MW 10/7/99 588.45 6 582.45 sheen
B-3MW 10/7/99 586.82 4.78 582.04
B-4MW 10/7/99 587.05 8.77 578.28
B-5MW 10/7/99 587.82 4.6 583.22
B-6MW 10/7/99 596.35 25.48 570.87
ESI-1 10/7/99 586.69 20.06 21.44 1.38 0.8236 566.39
ESI-2 10/7/99 586.5 17.78 19.75 1.97 0.8338 568.39
ESI-3 10/7/99 588.32 22.11 22.12 0.01 0.8 566.21
ESI-4 10/7/99 583.49 16.96 566.53
ESI-5 10/7/99 586.97 13.15 13.51 0.36 0.856 573.77
LF-1S 10/7/99 596.27 25.92 26.01 0.09 0.8 570.33
LF-2D 10/7/99 581.83 12.79 569.04
LF-2S 10/7/99 581.77 13.93 567.84
LF-3 10/7/99 596.17 25.37 570.80
LF-4 10/7/99 594.87 22.88 571.99
LF-5 10/7/99 597.62 26.77 570.85
LF-6 10/7/99 598.14 27.33 570.81
LF-7 10/7/99 598.28 27.4 570.88
LF-8 10/7/99 596.99 26.17 570.82
MW-1 10/7/99 582.13 15.75 566.38
MW-10 10/7/99 584.78 12.41 16.7 4.29 0.7976 571.50
MW-11 10/7/99 585.32 15.43 15.45 0.02 0.828 569.89
MW-12 10/7/99 586.68 19.28 20.49 1.21 0.8811 567.26
MW-13 10/7/99 584.37 0.74 583.63
MW-14 10/7/99 586.91 18.72 21.3 2.58 0.8128 567.71
MW-15 10/7/99 586.65 17.8 18.73 0.93 0.8265 568.69
MW-16 10/7/99 589.66 5.01 584.65
MW-17 10/7/99 588.39 4.55 583.84
MW-18 10/7/99 582.88 16.33 17.79 1.46 0.8212 566.29
MW-19 10/7/99 585.37 16.7 19.61 2.91 0.8294 568.17
MW-1URS 10/7/99 594.82 14.62 580.20
MW-2 10/7/99 583.09 16.26 566.83
MW-20 10/7/99 585.97 17.88 18.99 1.11 0.8702 567.95
MW-21 10/7/99 582.69 17.64 565.05
MW-2URS 10/7/99 581.83 14.17 567.66
MW-3 10/7/99 581.72 16.71 565.01
MW-3URS 10/7/99 598.63 27.76 0.8822 570.87
MW-4 10/7/99 586.01 9.29 11.77 2.48 0.8504 576.35
MW-4URS 10/7/99 594.59 23.79 570.80
MW-5 10/7/99 585.77 10.72 11.26 0.54 0.8922 574.99
MW-5URS 10/7/99 595.36 14.84 580.52
MW-6 10/7/99 585.99 16.86 569.13 film
MW-7 10/7/99 586.36 19.23 0.9593 NA
MW-8 10/7/99 587.45 13.82 18.34 4.52 0.8017 572.73
MW-9 10/7/99 588.5 4.94 583.56
P-15 10/7/99 597.04 26.12 26.6 0.48 0.88 570.86
RIVER 10/7/99 583.75 13.3 570.45
RW-1 10/7/99 581.8 18.04 19.9 1.86 0.8 563.39
RW-2 10/7/99 581.61 16.2 16.4 0.2 0.8 565.37
RW-3 10/7/99 583.21 18.65 18.7 0.05 0.8 564.55
RW-4 10/7/99 581.91 19.05 19.25 0.2 0.8433 562.83

ROUX ASSOCIATES, INC. 1 of 2 MC17252Y02.111/T2



Table 2.  Groundwater and Free-Product Measurements, Mobil Buffalo Terminal, Buffalo, New York.

Designation Date

Measuring 
Point 

Elevation
Depth to 

Product (ft)
Depth to 
Water (ft)

Product 
Thickness (ft)

Specific 
Gravity

Corrected 
Elevation Comments

RW-5 10/7/99 581.98 17 17.1 0.1 0.8529 564.97
RW-6 10/7/99 581.99 3.48 578.51 sheen
SB-10 10/7/99 582.13 10.35 571.78
SB-11 10/7/99 584.24 19.49 564.75
SB-12 10/7/99 582.74 17.76 564.98
SB-13 10/7/99 583.44 14.02 569.42
SB-14 10/7/99 584.79 21.83 562.96
SB-15 10/7/99 583.35 13.44 569.91 film, I" of product on water in road box
SB-16 10/7/99 583.81 13.98 14.16 0.18 0.8 569.79
SB-17 10/7/99 583.53 17.6 18.47 0.87 0.8 565.76
SB-19 10/7/99 583.13 8.05 575.08
SB-20 10/7/99 583.46 13.74 13.75 0.01 0.8 569.72
SB-31 10/7/99 581.92 14.72 567.20
SB-7 10/7/99 583.37 4.57 4.58 0.01 0.8 578.80
W-1 10/7/99 595.98 18.31 577.67

NA - Not applicable
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area: Elk Street Lot
Sample Designation: ESL-1 ESL-2 ESL-3 ESL-4 ESL-5 ESL-6 ESL-7 ESL-8/ESL-W1 ESL-8/ESL-W1

Sample Date: 6/17/98 9/2/99 6/17/98 6/17/98 6/17/98 6/17/98 6/17/98 6/17/98 6/22/98
Sample Depth (ft bls):  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  8-10

Parameter
(Concentrations in µg/kg)

Acenaphthene 42J 36U 34U 64J 36J 37U 130J 38U 42U
Acenaphthylene 58J 51J 68J 120J 190 160J 250 38U 42U
Anthracene 120J 96J 110J 320 230 180J 470 38U 42U
Benzo[a]anthracene 770 380 480 1300 780 410 1700 93J 42U
Benzo[a]pyrene 860 410 440 1200 800 400 1700 90J 42U
Benzo[b]fluoranthene 1200 530J 640 1600 980 570 2100 140J 42U
Benzo[g,h,i]perylene 720 350 330 800 550 280 970 77J 42U
Benzo[k]fluoranthene 420 210J 230 570 370 180J 760 45J 42U
Chrysene 850 430 450 1300 840 470 1800 110J 42U
Dibenzo[a,h]anthracene 170J 120J 99J 280 170J 82J 300 38U 42U
Fluoranthene 1700 740 790 2500 1300 680 3500 120J 42U
Fluorene 38J 36U 34U 100J 59J 45J 150J 38U 42U
Indeno[1,2,3-cd]pyrene 780 340 400 900 610 300 1100 77J 42U
Naphthalene 38U 36U 34U 100J 35U 110J 84J 160J 42U
Phenanthrene 970 400 240 1400 530 430 2000 140J 42U
Pyrene 1400 610 650 1900 1200 610 2800 130J 42U

TOTAL SVOCS 10098 4667 4927 14454 8645 4907 19814 1182 0

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.

   J - The analyte was positively identified:  the associated numerical value is the approximate concentration
        of the analyte in the sample.

UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation
         limit may be biased.

NA - Not analyzed
Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Elk Street Lot
ESL-9 ESL-10 ESL-11 ESL-12 ESL-13 ESL-13 ESL-13 ESL-14 ESL-14 ESL-14

 6/17/98 6/17/98 6/17/98 6/17/98 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99
 0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  1-2  2-3  0-0.5  1-2  2-3

40U 62J 64J 5300 1700J 2100 350 760J 1600 61J
74J 78J 110J 2500 940J 1100 220 400U 480J 42U

110J 270 220 21000 5500 5500 1100 2200J 5100 140J
430J 930 760 69000 16000 16000 2500 6800 7700 510
450J 870 710 57000 13000 14000 2300 7000 6900 570
590J 1000 940 63000 15000 17000 2900 7600 8900 740
390J 550 520 30000 6500 5200 1000 4500 2400 440
200J 410 310 26000 6300 5700 1200 3500 3800 260
550J 850 800 59000 16000 16000 2600 6900 7800 560
120J 170J 150J 9200J 2400 1700 340 1400 990J 130J
760J 1700 1600 140000 29000 35000 4700 12000 16000 940
40U 70J 79J 5600 2100 3100 540 830J 3300 120J
360J 610 520 35000 8200 10000 1300 5100 3300 470
40U 74J 76J 1200 720J 2300 330 400U 1200J 47J
410J 890 1000 69000 18000 26000 3800 7300 18000 530
670J 1400 1300 120000 28000 29000 4500 12000 13000 820

5114 9934 9159 712800 169360 189700 29680 77890 100470 6338

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Elk Street Lot
ESL-15 ESL-15 ESL-15 ESL-16 ESL-16 ESL-16 ESL-17 ESL-17 ESL-17 ESL-18 ESL-18
9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99
 0-0.5  1-2  2-3  0-0.5  1-2  2-3  0-0.5  1-2  2-3  0-0.5  1-2

3400 950 170J 49J 36U 37U 110J 150J 37U 36U 38U
410 500J 110J 110J 53J 37U 160J 300 37U 36U 38U

7400 2600 580 190 110J 37U 340 510 66J 44J 38U
18000 6700 2200 710 310 37U 1100 2000 150J 180 110J
13000 5500 1800 750 320 53J 1100 1800 130J 250 130J

14000J 7200 2200 1000 400 64J 1400J 2200J 130J 230J 120J
4200 3200 910 600 290 49J 810 1100 73J 250 96J

13000J 3700 940 330 140J 37UJ 610J 970J 50J 74J 55J
20000 7200 2300 910 390 45J 1300 2200 180J 200 120J
2500 1000 330 180 96J 37U 250 380 37U 74J 38U

30000 15000 3900 1400 670 65J 2200 3200 260 280 150J
3400 1400 180J 74J 52J 37U 110J 170J 37U 36U 38U
5200 3600 1100 630 290 43J 940 1300 69J 160J 84J
1700 600J 90J 100J 58J 37U 52J 78J 37U 36U 38U

25000 11000 1600 790 510 43J 1400 1800 350 160J 45J
33000 13000 3500 1300 610 60J 1900 2900 340 270 140J

194210 83150 21910 9123 4299 422 13782 21058 1798 2172 1050

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Elk Street Lot Terminal Disposal Site
ESL-18 ESL-19 ESL-19 ESL-19 ESL-20 ESL-20 ESL-20 LF-5 LF-7
9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99 9/2/99  8/6/99  8/16/99
 2-3  0-0.5  1-2  2-3  0-0.5  1-2  2-3  21-23  21-23

38U 55J 39U 39U 41U 42U 40U 42U 43U
38U 130J 39U 39U 53J 42U 40U NA 43U
38U 300 39U 39U 110J 42U 40U 42U 43U
38U 1400 39U 39U 490 120J 40U 42UJ 44J
38U 1300 39U 39U 420 170J 40U 42U 43U
38U 1500J 39U 39U 560J 130J 50J 42U 53J
38U 1000 39U 39U 400 150J 40U 42U 43U
38U 1200J 39U 39U 410J 100J 40UJ 42U 43U
38U 1800 39U 39U 630 170J 40U 42UJ 46J
38U 530 39U 39U 190J 42J 40U 42U 43U
38U 2100 40J 39U 650 110J 40U 42U 91J
38U 100J 39U 39U 41U 42U 40U 42U 43U
38U 910 39U 39U 350 93J 40U 42U 43U
38U 42J 39U 39U 41U 42U 40U 42U 43U
38U 1400 39U 39U 450 79J 40U 42U 66J
38U 2500 42J 39U 1000 200J 45J 42UJ 74J

0 16267 82 0 5713 1364 95 0 374

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Former Lube Building
SB-7 SB-7 SB-8 SB-8 SB-9 SB-9 SB-10 SB-10 SB-11/LB-1

 6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  7/1/99
 0-2  8-10  0-2  10-12  0-2  10-12  0-2  8-10  18-20

5300 24000 35U 90J 190J 44U 2100U 2000 130J
710U 4300 35U 45U 39U 44U 2100U 580 38UJ
10000 46000 47J 230 300 44U 3200J 750 100J
12000 45000 180J 160J 890 44U 13000 920 100J
10000 41000 220 66J 1300 44U 20000 1100 38UJ
12000 42000 310J 45U 1200 44U 13000 560 38UJ
4400 18000 93J 45U 1700 44U 2100U 680 38UJ
4000 17000 93J 45U 360 44U 3600J 95J 38UJ

11000 41000 300 270 1100 44U 17000 1400 120J
1500J 5000 35UJ 45U 550 44U 2100U 240 38UJ
25000 130000 350 100J 1800 44U 14000 810 180J
7400 39000 35U 140J 130J 44U 2900J 2500 370J
5100 21000 60J 45U 1000 44U 6600J 320 38UJ

3100J 37000 35U 45U 170J 44U 2100U 770 38UJ
27000 180000 280 130J 1700 44U 13000 7500 190J
22000 110000 410 600 1800 44U 36000 2800 310J

159800 800300 2343 1786 14190 0 142300 23025 1500

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Former Lube Building
SB-13 SB-14 SB-15 SB-16 SB-17 SB-17 SB-18 SB-18 SB-19 SB-20

 7/27/99  7/26/99  7/27/99  7/28/99  7/28/99  7/28/99  7/29/99  7/29/99  7/29/99  7/29/99
 11-13  13-15  11-13  11-13  0-0.5  11-13  0-0.5  11-13  7-9  3-4

3000 290 1600 1700 61J 1500 5200 850 8100 450
210U NA 510J 1500J NA 410UJ 1800J 240J 2400J 100J
16000 250 1200 1500 180 1400 2200 640 6200 94J
1200 170U 500 880 510 560 1800 260U 4400 140U
470U 140U 220U 370U 510 270 1700 140U 3800 160U
310U 170U 190U 270U 490U 170U 1700 89U 3400 180U
290U 130U 140U 260U 440 170U 430U 40U 430U 35U
210U 68U 120U 260U 190U 43U 530 40U 1000 52U
1700J 220U 720J 1200J 490U 900J 2400 440 6500 170U
210U 48J 120U 260U 150 93J 430U 40U 910 35U
210U 360U 740U 780U 700U 680U 3900 290U 8800 280U
5300 480U 2700 2800 210U 2300 6800 1200 17000 650U
210U 140U 120U 260U 340U 110U 1100 40U 2100 87U
3500 72J 1700 990 310 1500 4700 340 1800 140J
210U 990U 9000 10000 580U 8000 16000 4500 27000 1600
3100J 380U 1500J 2600J 940U 1900J 5600 1100 16000 700U

33800 660 19430 23170 2161 18423 55430 9310 109410 2384

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 3.  Summary of Semivolatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentrations in µg/kg)

Acenaphthene
Acenaphthylene
Anthracene
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

TOTAL SVOCS

   

Former Lube Building
SB-20 SB-24 SB-24 SB-27 SB-27 SB-28 SB-28 SB-30 SB-30

 7/29/99  8/4/99  8/2/99  8/4/99  8/3/99  8/4/99  8/3/99  8/6/99  8/5/99
 9-11  0-0.5  13-15  0-0.5  11-13  0-0.5  11-13  0-0.5  9-11

10000 90J 44U 99J 280 3000 42U 43U 42U
2400J NA NA NA NA NA NA NA NA
4000 230 44U 350 570 5000 62J 43U 42U
2700 670 44U 1100 560U 9900 42U 43U 42U
1700 860 44U 1100 280U 10000 42U 43U 42U
920 1300 44U 1600 190U 13000 42U 43U 42U

1000 670 44U 840 180U 5600 42U 43U 42U
540U 420 44U 660 41U 5200 42U 43U 42U
5300 810 47U 1400 550U 12000 55U 43U 42U
540U 290 44U 260 99J 1700 42U 43U 42U
2400 770J 44U 2400 480U 19000 57U 43U 42U

13000 140J 44U 130J 470U 4400 50U 43U 42U
540U 530 44U 910 82U 6500 42U 43U 42U
22000 300 44U 180 41U 3800 42U 43U 42U
41000 830J 64U 1600 660U 20000 200U 55U 42U
9300 1700 190U 2400 1700 20000 140U 50U 42U

115720 9610 0 14899 2649 139100 62 0 0

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area: Elk Street Lot
Sample Designation: ESL-1 ESL-2 ESL-3 ESL-4 ESL-5 ESL-6 ESL-7 ESL-8/ESL-W1 ESL-8/ESL-W1 ESL-9

Sample Date:  6/17/98  6/17/98  6/17/98  6/17/98  6/17/98  6/17/98  6/17/98  6/17/98  6/22/98  6/17/98
Sample Depth (ft bls):  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  0-0.5  8-10  0-0.5

Parameters
(Concentrations in mg/kg)

Cadmium 1.81 1.04 0.36 0.96 0.92 1.31 2.7 1.76 3.8J 1.36
Chromium 838 15.9 73.7 15.3 35.5 24.8 32.6 26.6 19.4J 14.9
Lead 85.6 129 25.7 333 130 232 723 324 11.9EJ 169
Mercury 0.0755 0.33 0.0381 0.38 0.18 0.0257 1.38 0.0658 0.0202 0.31
Nickel 12 20.1 7.8 13.1 16.9 12.4 27 15.7 35.6 16.6
Selenium 1.4 0.41 0.37U 1.2 0.39U 1.02 1.8 1.7 0.46UJ 1.2
Thallium 12.9 1.39 1.94 1.1 1.43 1.97 1.77 1.54 2.01 0.92
Vanadium 300 15.3 27.7 15.5 22.7 18.9 28.4 27.6 21.7 18.2

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameters
(Concentrations in mg/kg)

Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium

Elk Street Lot
ESL-10 ESL-11 ESL-12 ESL-13 ESL-13 ESL-13 ESL-14 ESL-14 ESL-14 ESL-15 ESL-15 ESL-15
 6/17/98  6/17/98  6/17/98  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99
 0-0.5  0-0.5  0-0.5  0-0.5  1-2  2-3  0-0.5  1-2  2-3  0-0.5  1-2  2-3

1.49 9.7 2.6 0.056U 0.06U 0.057U 0.061U 0.065U 0.52 2.64 0.06U 0.058U
22.6 32.7 21.1 31.2 22.8 30.1 28.1 24.4 14.7 27.1 24.7 14.9
214 625 164 1410 533 44.2 652 1620 491 704 514 324
0.57 2.04 0.6 2.54 0.41 0.0998 1.56 0.83 0.0983 1.59 1.09 0.13
22.8 31.8 29.6 23.6 18.2 35 24.3 23.3 13 18 20.5 16.5
0.47 2.1 0.6 5.2 2.8 0.46U 1.4 3.6 0.5U 0.47 2.9 0.47U
2.6 2.3 4.2 0.75U 2.4 2.3 0.81U 3.6 0.83U 0.75U 1.96 1.37

37.8 26.4 18.3 32 29.4 34 58.6 35.5 17.9 41.6 29.3 25.5

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameters
(Concentrations in mg/kg)

Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium

Elk Street Lot
ESL-16 ESL-16 ESL-16 ESL-17 ESL-17 ESL-17 ESL-18 ESL-18 ESL-18 ESL-19 ESL-19 ESL-19
 9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99  9/2/99
 0-0.5  1-2  2-3  0-0.5  1-2  2-3  0-0.5  1-2  2-3  0-0.5  1-2  2-3

4.94 0.056U 0.054U 0.28U 0.058U 0.055U 2.3 0.058U 0.057U 6.89 0.058U 0.059U
26.7 16.1 18.2 87.3 32.8 14.7 14.5 19.4 20.1 119 24.6 25.4
449 261 30.3 552 294 16.5 112 33.5 31.1 1610 27.1 34
0.71 0.92 0.0676 0.82 0.45 0.025 0.12 0.0589 0.0339 1.41 0.0778 0.0391
30.4 16.3 27.8 41 31.5 23.4 17.2 22.8 33.6 24.2 27.2 35.1
1.5 1.2 0.44U 10.2 4.4 0.44U 0.5 1.12 0.46U 2 0.47U 0.47U

0.74U 1.08 1.6 36 4.8 1.02 0.73U 1.51 0.76U 0.8U 0.96 1.5
32.9 20.3 24.5 88 30.6 18.7 19.1 27.2 24.4 47.1 26.6 27.9

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameters
(Concentrations in mg/kg)

Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium

Elk Street Lot Terminal Disposal Site Former Lube Building
ESL-20 ESL-20 ESL-20 LF-7 SB-7 SB-7 SB-8 SB-8 SB-9 SB-9
 9/2/99  9/2/99  9/2/99  8/16/99  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98
 0-0.5  1-2  2-3  21-23  0-2  8-10  0-2  10-12  0-2  10-12

0.62U 0.64 0.062U 0.066U 0.91 0.38 0.24 0.35 0.44 0.36
985 197 57.2 15J 14.3J 11.1J 10.4J 15.1J 13.9J 16.2J
676 134 48.1 18.1 48.9 12.1 70.6 12.1 73.7 12
0.91 0.27 0.0356 0.0384 0.17 0.0381U 0.0365U 0.053U 0.0897 0.0304U
28.7 21.4 35.8 22.6 11.5U 16.6U 12.9U 29.3U 24.6U 29.4U
5U 1.3 0.5U 0.53UJ 0.39U 0.45U 0.38U 0.49U 0.44U 0.49U

13.5 3 2.04 4.1 0.79U 0.9U 0.77U 1U 0.94 1U
266 72.1 38.7 23.2 11.7 17.3 18 19 28.8 21.1

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameters
(Concentrations in mg/kg)

Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium

Former Lube Building
SB-10 SB-10 SB-11/LB-1 SB-13 SB-14 SB-15 SB-16 SB-17 SB-17 SB-18 SB-18

 6/26/98  6/26/98  7/1/99  7/27/99  7/26/99  7/27/99  7/28/99  7/28/99  7/28/99  7/29/99  7/29/99
 0-2  8-10  16-18  11-13  13-15  11-13  11-13  0-0.5  11-13  0-0.5  11-13

1.01 0.34 0.65 0.062U 0.13 0.058U 0.6 0.26 0.061U 0.065U 0.06U
12.4J 13.1J 6.3J 11.7 11.8 14.3 21.4 14.9 18.1 18.3 16.5
2380 34.9 10.2 20.2 16 10.3 584 77.2 10.5 57.5 9.1
0.46 0.0417U 0.0089 0.0113 0.0156 0.0233 3.33 0.18 0.03 0.0343 0.0112

14.8U 22.1U 11.2 14.3 19 17.7 20.6 22.1 22.6 31.2 19.5
0.46U 0.47U 0.48U 0.5U 0.53U 0.47U 16.9 0.76 0.49U 1.03 0.49U
0.91U 0.94U 0.79U 0.82U 0.88U 0.77U 1U 0.79U 0.82U 0.87U 0.81U
14.6 20.6 8.5 17.4 16.1 17.2 36.8 24.5 24.8 35.3 22.7

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 4.  Summary of Metals Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameters
(Concentrations in mg/kg)

Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Thallium
Vanadium

Former Lube Building
SB-19 SB-20 SB-20 SB-24 SB-24 SB-27 SB-27 SB-28 SB-28 SB-30 SB-30

 7/29/99  7/29/99  7/29/99  8/2/99  8/4/99  8/3/99  8/4/99  8/3/99  8/4/99  8/5/99  8/6/99
 7-9  3-4  9-11  13-15  0-0.5  11-13  0-0.5  11-13  0-0.5  9-11  0-0.5

0.066U 0.053U 0.081U 1.05 0.063U 0.062U 0.66 0.064U 0.062U 0.064U 0.58
14.1 7.7 15.8 14.6 28 10.8 34.7 23.6 114 15.8 23.4
46.1 20.1 5800 12.5 188 34.1 377 14.8 299 15.6 38.1

0.0909 0.0313 0.17 0.0062U 3.9 0.0607 0.8 0.0226 0.32 0.0879 0.64
26.8 9.3 30 39.1 21.8 42.6 16.3 35.1 30.2 29.3 39.5
1.3 0.43U 1.36 0.53U 6.5 0.5U 2.8U 0.54 2.9 0.51U 3

0.88U 0.71U 1.1U 0.88U 1.86 0.83U 4.6U 0.85U 1.26 0.85U 1.31
27.5 13.8 27.1 19.4 47.8 16.7 46 30.4 47.5 21.3 35

Notes:
mg/kg - Milligrams per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 5.  Summary of Volatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area: Elk Street Lot Terminal Disposal Site Former Lube Building
Sample Designation: ESL-4 ESL-8/ESL-W1 ESL-8/ESL-W1 ESL-12 LF-5 LF-7 SB-7 SB-7 

Sample Date:  6/22/98  6/22/98  6/22/98  6/22/98  8/6/99  8/16/99  6/26/98  6/26/98 
Sample Depth (ft bls):   1.5-2   1.5-2   8-10   1.5-2   21-23   21-23   0-2   8-10

Parameter
(Concentration in µg/kg)

Benzene 5.5U 5U 5U 5.2U 5U 5.2U 110U 240
Toluene 18J 9.1J 5U 5.2U 5U 5.2U 110U 46
Ethylbenzene 7.2J 8.5J 5U 5.2U 5U 5.2U 110U 97
Xylenes (total) 35J 24 10U 10U 10U 10U 1700 160

TOTAL BTEX 60.2 41.6 0 0 0 0 1700 543

1,2,4-Trimethylbenzene 29J 27 5U 5.2U 5U 5.2U 5200 220
1,3,5-Trimethylbenzene 7.9J 6.3J 5U 5.2U 5U 5.2U 2200 93
Cumene 7.5J 5U 5U 5.2U 5U 5.2U 430U 500
MTBE 5.5U 5U 5U 5.2U 5U 5.2U 110U 5U
n-Butylbenzene 8.2J 12J 5U 5.2U 5U 5.2U 8600 700
n-Propylbenzene 8J 7.1J 5U 5.2U 5U 5.2U 3000 400
Naphthalene 51UJ 42 5U 12U 5U 5.2U 2100U 1300
o-Xylene 30J 12J 5U 5.2U 5U 5.2U 450 140
p-Isopropyltoluene 5.5U 6.9J 5U 5.2U 5U 5.2U 11000U 550
sec-Butylbenzene 5.6J 5U 5U 5.2U 5U 5.2U 7800 570
tert-Butylbenzene 5.5U 5U 5U 5.2U 5U 5.2U 7300 330

Total VOCS 156.4 154.9 0 0 0 0 36250 5346

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 5.  Summary of Volatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentration in µg/kg)

Benzene
Toluene
Ethylbenzene
Xylenes (total)

TOTAL BTEX

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Cumene
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
tert-Butylbenzene

Total VOCS

Former Lube Building
SB-8 SB-8 SB-9 SB-9 SB-10 SB-10 SB-11/LB-1 SB-13 SB-14 SB-15 

 6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  6/26/98  7/1/99  7/27/99  7/26/99  7/27/99 
  0-2   10-12   0-2   10-12   0-2   8-10   18-20   11-13   13-15   11-13

4.2U 23J 4.7U 13U 34 750 120 2500 780 2300
7.5J 13U 14 27J 40 300 180 2500 220 680
4.2U 76 4.7U 170 24 740 610 8200 1400 5100
11U 120 16U 480 170 2200 830 22000 730 3500

7.5 219 14 677 268 3990 1740 35200 3130 11580

8.7J 580 16 1100 150 3100 2400 18000 1100 11000
5.1J 300 4.9J 680 100 4900 1500 9100 980 8600
5.3J 520 4.7U 1700 78 12000 2800 20000 1900 11000
4.2U 13U 4.7U 13U 5U 25U 23U 120U 130U 1500
10J 850 6.5J 2700 130 7800 3400 24000 3100 18000
4.2U 220 5J 13U 29 4100 1300 15000 2400 12000
28 2000 20 4600 180 9600 2600 33000 1300 23000

5.3J 47 11J 210 39 500 300 7200 360 1900
4.2U 130U 4.9J 1800 62 13000 2300U 20000 1300U 13000
4.8J 670 5.9J 520U 75 7600 2500J 12000 1500 7400
4.2U 550 4.7U 1700 45 7000 2400 11000 1300 7100

74.7 5956 88.2 15167 1156 73590 20940 204500 17070 126080

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 5.  Summary of Volatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentration in µg/kg)

Benzene
Toluene
Ethylbenzene
Xylenes (total)

TOTAL BTEX

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Cumene
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
tert-Butylbenzene

Total VOCS

Former Lube Building
SB-16 SB-17 SB-17 SB-18 SB-18 SB-19 SB-20 SB-20 SB-24 SB-24 

 7/28/99  7/28/99  7/28/99  7/29/99  7/29/99  7/29/99  7/29/99  7/29/99  8/2/99  8/4/99 
  11-13   0-0.5   11-13   0-0.5   11-13   7-9   3-4   9-11   13-15   0-0.5

3000 170 1200 2000 520 26U 91 12000 5.3U 8.7
430 28 220 520 130 79 24 7500 5.3U 23

1600 43 1200 3200 820 200 73 14000 5.3U 13
1800 170 2300 3400 1700 1600 250 60000 11U 40

6830 411 4920 9120 3170 1879 438 93500 0 84.7

2500 350 6300 4100 8400 1600 340 95000 5.3U 100
1300 210 2600 5200 2800 1400 180 37000 5.3U 97
5500 53 5200 12000 3800 4100 360 12000 5.3U 79
30U 4.7U 24U 51U 48U 26U 4.2U 320U 12 5U

13000 290 6700 14000 6400 4900 400 49000 5.3U 180
17000 41 4700 7400 3600 1300 220 39000 5.3U 63
20000 240 8800 26000U 7800 12000 530 31000 5.3U 310

960 84 980J 1200 1300 360 91 20000 5.3U 73
3000U 120U 6100U 26000U 5100 2600U 210U 11000 5.3U 88
8200 55 3500 8100 2700 5500 190 16000 5.3U 76
4000 66 3500

79290 1800 47200 61120 45070 33039 2749 403500 12 1150.7

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above The reported quantiation limit.  However The reported quantiation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 5.  Summary of Volatile Organic Compounds Detected in Soil Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Sample Depth (ft bls):

Parameter
(Concentration in µg/kg)

Benzene
Toluene
Ethylbenzene
Xylenes (total)

TOTAL BTEX

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Cumene
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
tert-Butylbenzene

Total VOCS

Former Lube Building
SB-27 SB-27 SB-28 SB-28 SB-30 SB-30 
 8/3/99  8/4/99  8/3/99  8/4/99  8/5/99  8/6/99 
  11-13   0-0.5   11-13   0-0.5   9-11   0-0.5

4.9U 5.4U 5U 25U 5.1U 5.2U
6.2 7.8 5U 57 5.1U 5.2U
27 5.8 5U 390 5.1U 5.2U
97 35 10U 4200 10U 10U

130.2 48.6 0 4647 0 0

180 38U 5U 12000 5.1U 6.5U
110 15 5U 4900 5.1U 5.2U
350 7.5 5U 2100 5.1U 5.2U
4.9U 5.4U 5U 25U 5.1U 5.2U
300 16U 5U 7100 5.1U 5.2U
92 9.3U 5U 770 5.1U 5.2U

660 47U 25U 7300 5.1U 8.6U
27 9.2 5U 330 5.1U 5.2U

270 9.7 5U 1800 5.1U 5.2U
290 7.1 5U 1200 5.1U 5.2U

2409.2 97.1 0 42147 0 0

µg/kg - Micrograms per kilogram
U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above The reported quantiation limit.  However The reported quantiation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 6.  Summary of Volatile Organic Compounds Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area: Terminal Disposal Site
Sample Designation: LF-3 LF-3 LF-3 DUP LF-4 LF-4 LF-5 LF-5 LF-6 LF-6

Sample Date:  8/23/99  9/28/99 9/28/99  8/23/99  9/28/99  8/25/99  9/28/99  8/25/99  9/28/99
Parameter
(Concentrations in µg/L)

Benzene 45 50J 56 0.2U 0.2U 0.2U 0.2U 83 80
Toluene 0.7 0.6J 0.7 0.2U 0.2U 0.2U 0.2U 2 2.3
Ethylbenzene 0.2U 0.2UJ 0.2U 0.2U 0.2U 0.3 0.2U 1U 0.2U
Xylenes (total) 2U 0.5J 0.4U 0.6U 0.4U 0.6U 0.4U 3U 0.5

TOTAL BTEX 45.7 51.1 56.7 0 0 0.3 0 85 82.8

1,2,4-Trimethylbenzene NA 0.2J 0.3 NA 0.2U NA 0.2U NA 0.3
1,3,5-Trimethylbenzene NA 0.2J 0.2 NA 0.2U NA 0.2U NA 0.2U
Cumene NA 7.7J 7 NA 0.2U NA 0.2U NA 1.8
MTBE NA 26J 24 NA 4.7 NA 5.5 NA 4.6
n-Butylbenzene NA 11J 9.3 NA 0.2U NA 0.2U NA 2.3
n-Propylbenzene NA 10J 9.6 NA 0.2U NA 0.2U NA 2.7
Naphthalene NA 5UJ 1.9 NA 0.2U NA 0.2U NA 0.5
o-Xylene NA 0.4J 0.4 NA 0.2U NA 0.2U NA 0.2U
p-Isopropyltoluene NA 1UJ 0.2U NA 0.2U NA 0.2U NA 0.2U
sec-Butylbenzene NA 7.2J 6.5 NA 0.2U NA 0.2U NA 1.7

Total VOCS 45.7 113.8 57.3 0 4.7 0.3 5.5 85 96.7

Notes:
µg/L - Micrograms per liter

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 6.  Summary of Volatile Organic Compounds Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Parameter
(Concentrations in µg/L)

Benzene
Toluene
Ethylbenzene
Xylenes (total)

TOTAL BTEX

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Cumene
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene

Total VOCS

Terminal Disposal Site Former Lube Building
LF-7 LF-7 LF-8 LF-8 SB-11/LB-1 SB-11/LB-1 SB-12 SB-14 SB-14

 8/25/99  9/28/99  8/25/99  9/28/99  8/23/99 09/28/99  8/23/99  8/23/99  9/28/99

0.2U 0.2U 0.2U 0.2U 46 8 6 10 14
0.2U 0.2U 0.2U 0.2U 17 2U 1U 3 1.2
0.2U 0.2U 0.2U 0.2U 15 5.6 1 6 1.3
0.6U 0.4U 0.6U 0.4U 50U 4U 3U 5 2.6

0 0 0 0 78 13.6 7 24 19.1

NA 0.2U NA 0.2U NA 2U NA NA 1.4
NA 0.2U NA 0.2U NA 2U NA NA 1.9
NA 0.2U NA 0.2U NA 5 NA NA 2.8
NA 1.1 NA 0.2U NA 2U NA NA 8.4
NA 0.2U NA 0.2U NA 14 NA NA 4.8
NA 0.2U NA 0.2U NA 16 NA NA 6.5
NA 0.2U NA 0.2U NA 3.3 NA NA 1.7
NA 0.2U NA 0.2U NA 2U NA NA 0.6
NA 0.2U NA 0.2U NA 2U NA NA 0.4U
NA 0.2U NA 0.2U NA 9.9 NA NA 3.9

0 1.1 0 0 78 61.8 7 24 51.1

Notes:
µg/L - Micrograms per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyted detected

ROUX ASSOCIATES, INC. 2 of 3 MC17252Y02.111/T6



Table 6.  Summary of Volatile Organic Compounds Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Parameter
(Concentrations in µg/L)

Benzene
Toluene
Ethylbenzene
Xylenes (total)

TOTAL BTEX

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Cumene
MTBE
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene

Total VOCS

Former Lube Building
SB-16 SB-19 SB-28 SB-28 DUP

 8/23/99  9/29/99  9/29/99  9/29/99

610 0.7 2.4 2.4
17 0.4 1.3 1.3
7 1.6 10 11

30 5.6 15 16

664 8.3 28.7 30.7

NA 14 42J 43
NA 8.1 21 21
NA 6.9 3.7 11
NA 1 0.2U 0.2U
NA 5.2 16 16
NA 1.7 7.2 7.4
NA 6.5 7.1 7.2
NA 3.8 4.5 4.7
NA 0.5 2.2 2.2
NA 4.1 3 3.1

664 60.1 135.4 115.6

Notes:
µg/L - Micrograms per kilogram

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyted detected
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Table 7.  Summary of Semivolatile Organic Compounds Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area: Terminal Disposal Site Former Lube Building
Sample Designation: LF-3 LF-4 LF-6 LF-7 LF-8 SB-11/LB-1 SB-11/LB-1 DUP SB-12 SB-14

Sample Date:  8/23/1999  8/23/1999  8/25/1999  8/25/1999  8/25/1999  8/23/1999  8/23/1999  8/23/1999  8/23/1999
Parameters

(Concentrations in µg/L)

Acenaphthene 9 1U 4J 1U 1U 6 7 3J 3J
Acenaphthylene NA NA NA NA NA 3NJ 3NJ 1U 1U
Anthracene 1U 1U 1U 1U 1U 2J 3J 3 1
Benzo[a]anthracene 1U 1U 1U 1U 1U 2J 2J 4 1U
Benzo[a]pyrene 1U 1U 1U 1U 1U 1J 1J 2 1U
Benzo[b]fluoranthene 1U 1U 1U 1U 1U 1J 1J 2 1U
Benzo[g,h,i]perylene 1U 1U 1U 1U 1U 1U 1U 1U 1U
Benzo[k]fluoranthene 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chrysene 1U 1U 1U 1U 1U 3J 3J 6 1U
Dibenzo[a,h]anthracene 1U 1U 1U 1U 1U 1U 1U 1U 1U
Fluoranthene 1U 1U 1U 1U 1U 4J 5 7 1
Fluorene 7 1U 3 1U 1U 10 1U 5 5
Indeno[1,2,3-cd]pyrene 1U 1U 1U 1U 1U 1U 1U 1U 1U
Naphthalene 1U 1U 1U 1U 1U 6NJ 7NJ 1U 2
Phenanthrene 8 1U 9 1U 1U 10 12 6 2
Pyrene 1U 1U 1U 1U 1U 9 10 11 3

TOTAL SVOCS 24 0 16 0 0 57 54 49 17

Notes:
µg/L - Micrograms per liter

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
N - Detections considered tentative due to poor spectral quality.

NA - Not analyzed
Bold - Analyte detected
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Table 7.  Summary of Semivolatile Organic Compounds Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation: SB-16 SB-19 SB-28

Sample Date:  8/23/1999  9/29/1999  9/29/1999
Parameters

(Concentrations in µg/L)

Acenaphthene 5 3 1U
Acenaphthylene 1 0.9U 1U
Anthracene 3 2 1U
Benzo[a]anthracene 3 1 1U
Benzo[a]pyrene 1 0.9U 1U
Benzo[b]fluoranthene 1U 0.9U 1U
Benzo[g,h,i]perylene 1U 0.9U 1U
Benzo[k]fluoranthene 1U 0.9U 1U
Chrysene 4 2 1U
Dibenzo[a,h]anthracene 1U 0.9U 1U
Fluoranthene 2 3 1U
Fluorene 1U 4 1U
Indeno[1,2,3-cd]pyrene 1U 0.9U 1U
Naphthalene 3 4 1U
Phenanthrene 21 7 1U
Pyrene 7 3 1U

TOTAL SVOCS 50 29 2

Notes:
µg/L - Micrograms per liter

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
N - Detections considered tentative due to poor spectral quality.

NA - Not analyzed
Bold - Analyte detected
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Table 8.  Summary of Metals Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area: Terminal Disposal Site Former Lube Building
Sample Designation: LF-3 LF-4 LF-5 LF-6 LF-7 LF-8 SB-11/LB-1 SB-11/LB-1 DUP SB-12 SB-14

Sample Date:  8/23/99  8/23/99  8/25/99  8/25/99  8/25/99  8/25/99  8/23/99  8/23/99  8/23/99  8/23/99
Parameter
(Concentrations in mg/L)

Cadmium 0.0017U 0.0043 0.0017U 0.0017U 0.0017U 0.0042 0.0019 0.0035 0.0017U 0.0043
Chromium 0.0103 0.0955 0.0389 0.0197 0.0017U 0.0017U 0.022 0.213 0.037 0.0062
Hexavalent Chromium NA NA NA NA NA NA NA NA NA NA
Lead 0.0137 0.16 0.051 0.04 0.0019U 0.044 0.18 0.19 0.069 0.02
Mercury 0.000042U 0.000152 0.000045 0.00006 0.000042U 0.000042U 0.000052 0.0001 0.0001 0.000121
Nickel 0.016 0.186 0.07 0.0398 0.0054U 0.0054U 0.051 0.051 0.0344 0.0242
Selenium 0.0016U 0.0022 0.0016U 0.0016U 0.0016U 0.0016U 0.0035 0.0044 0.0047 0.0016U
Tetra Ethyl Lead NA NA NA NA NA NA NA NA NA NA
Thallium 0.0097U 0.0113 0.0097U 0.0097U 0.0097U 0.0097U 0.0118 0.0097U 0.0097U 0.049
Vanadium 0.0082 0.123 0.043 0.024 0.0028U 0.0028U 0.036 0.034 0.028 0.026

Notes:
mg/L - Milligrams per liter

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 8.  Summary of Metals Detected in Groundwater Samples, Mobil Buffalo Terminal, Buffalo, New York.

Area:
Sample Designation:

Sample Date:
Parameter
(Concentrations in mg/L)

Cadmium
Chromium
Hexavalent Chromium
Lead
Mercury
Nickel
Selenium
Tetra Ethyl Lead
Thallium
Vanadium

Former Lube Building Resampling Locations
SB-16 SB-19 SB-28 BTC-4 BTC-5 MW-1URS MW-1URS DUP NTY-T60

 8/23/99  9/29/99  9/29/99  8/24/99  8/24/99  8/24/99  8/24/99  8/24/99

0.0017U 0.0017U 0.0017U NA NA NA NA NA
0.0123 0.0059 0.0131 NA NA NA NA NA

NA NA NA NA NA NA NA 0.02U
0.51 0.0263 0.0115 0.013 0.167 0.019 0.018 0.007

0.00381 0.000047 0.000042U NA NA NA NA NA
0.0172 0.0136 0.0232 NA NA NA NA NA
0.0056 0.0016UJ 0.0024J NA NA NA NA NA

NA NA NA 0.001U 0.001U 0.001U 0.001U NA
0.0097U 0.0097U 0.0097U NA NA NA NA NA

0.02 0.0074 0.021 NA NA NA NA NA

Notes:
mg/L - Milligrams per liter

U - The analyte was analyzed for, but not detected above the reported quantitation limit.
J - The analyte was positively identified:  the associated numerical value is the approximate concentration

        of the analyte in the sample.
UJ - The analyte was not detected above the reported quantitation limit.  However the reported quantitation

         limit may be biased.
NA - Not analyzed

Bold - Analyte detected
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Table 9.  Summary of Free-Product Data in the Vicinity of the Babcock Street Sewer, Mobil Buffalo Terminal, Buffalo, New York

Free-Product Data

Well Location Adjusted Apparent Elevation of Adjusted Apparent Elevation of 
Elevation to Water Free-Product Top of Free Product Elevation to Water Free-Product Top of Free Product

(ft amsl) Thickness (ft) (ft amsl) (ft amsl) Thickness (ft) (ft amsl)

SB-11 570.9 0.0 NA 564.8 0.0 564.8
SB-13 571.7 0.0 NA 569.4 0.0 569.4
SB-16 571.6 0.0 NA 569.8 0.2 570.0
SB-17 570.2 6.2 576.4 565.8 0.9 566.6
SB-31 571.4 0.0 NA NA NA NA

Sewer Construction Data

Manhole Rim Sewer Invert Approx. Elevation
Babcock Street Sewer Manhole Elevation Elevation of Sewer Bedding 
Location (ft amsl) (ft amsl) Material (ft amsl)

Manhole west of SB-13 584.1 570.0 568.0

Manhole at intersection of 
former Prenatt St and Babcock 
St.

583.5 570.2 568.2

Manhole approximately 300 ft 
south of Elk St.

583.6 570.7 568.7

Notes:
ft amsl - feet above mean sea level

NA - Not applicable

After Western Leg StartupBefore Western Leg Startup
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BENZO(a)PYRENE
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SITE BACKGROUND 
VALUES (ug/kg)

5,587
5,568
6,470
584
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224
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14
61
1,100
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NOTE: DEPTH INTERVALS INDICATED CORRESPOND TO THE LABORATORY ANALYTICAL SAMPLE INTERVALS AND ARE RELATIVE TO THE BOTTOM OF THE SURFACE MATERIAL
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NOTE: DEPTH INTERVALS INDICATED CORRESPOND TO THE LABORATORY ANALYTICAL SAMPLE INTERVALS AND ARE RELATIVE TO THE BOTTOM OF THE SURFACE MATERIAL
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Concentrations For Naphthalene By Method 8021 Are Shown On Figure 8.
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Naphthalene Detections Are Not Shown.
Concentrations For Naphthalene By Method 8021 Are Shown On Figure 9.
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LEGEND FOR COLOR CODING OF CONCENTRATIONS
FOR THALLIUM

Greater than 100 mg/kg
Greater than 10 mg/kg, Less than 100 mg/kg
Greater than 1 mg/kg, Less than 10 mg/kg
Less than 1 mg/kg
ANALYTE NOT DECTECTED



ROUX ASSOCIATES, INC. 

APPENDIX A 

Geologic Logs 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-1LB-1 
Casing Elevation: 584.24 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Mobil Buffalo Terminal 

SB- 1 1 ILB- 1 rrl 
Log By: M.Falzone 
Driller: Maxxirn Technologies 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Date: 02-Jul-99 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-12 
Casing Elevation: 582.74 
Screen Diameter: 2 Inches 
Casing Diameter: 2 Inches 

Water Level (Init): NC 
Borehole Diameter: 3 inches 

Total Well Depth: 18 feet 
Screen Intewal: 18-3 Feet 

Mobil Buffalo Terminal 

Log By: M.Falzone 
Driller: Zebra 

Drilling Method: Geoprobe 
Slot Size: 10 

Type: PVC 
Sample Method: 2 inch Macrocore Soil Sampler 

Construction Details 
CementIGrout Intewal: .5-grade 

Backfill Intewal: NA 
Bentonite Intewal: 2-.5 Feet 

Sand Pack Interval: 18-2 Feet 

Date: 09-Jul-99 

I 1 = Sand 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-13 
Casing Elevation: 583.44 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 15 Feet 
Screen Interval: 15-5 Feet 

Log By: D. D'Amco 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2 - grade 

Backfill Interval: NA 
Bentonite Interval: 4-2 feet 

Sand Pack Interval: 15-4 feet 

Date: 27-Jul-95, 

= Cement/Grout 
= Backfill 
= Bentonite 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-14 
Casing Elevation: 584.79 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 23 Feet 

Mobil Buffalo Terminal 

Log By: M.Falzone 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2- grade 

Backfill Interval: NA 
Bentonite Interval: 4-2 Feet 

Date: 27-Jul-99 

= CementjGrout 
= Backfill 
= Bentonite 



Pro~ect Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB- 15 
Casing Elevation: 583.3 5 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Water Level (Init): NC 
orehole Diameter: 10 inches 
Total Well Depth: 15 Feet 

Screen Interval: 15-5 Feet 

Mobil Buffalo Terminal 

Log By: D. D'Arnico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2 - grade 

Backfill Interval: NA 
Bentonite Interval: 4-2 Feet 

Sand Pack Interval: 15-4 Feet 

Date: 27-Jul-99 

I I = Sand 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-16 
Casing Elevation: 583.8 1 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Mo bil Buffalo Terminal 

Log By: A.Keams 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Date: 28-Jul-99 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-17 
Casing Elevation: 583.53 
Screen Diameter: 4 inches 
Casing Diameter: 4 inches 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 20 Feet 
Screen Interval: 20 -5 Feet 

Sand Pack Type: Morrie # 2  

Mobil Buffalo Terminal 

Log By: A.Keams 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2.5- grade 

Backfii Interval: NC 
Bentonite Intewal: 4-2.5 Feet 

Sand Pack Interval: 20-4 Feet 
Completion Details: Flush mount road box 

Date: 28-Jul-99 

= Cement/Grout 
= Backfill 
= Bentonite 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Fonner Lube Oil Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: AKearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 29-Jul-99 



Mo bil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Buillng 

Well Number: SB-19 
Casing Elevation: 583.13 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Log By: A.Kearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Date: 29-Jul-99 



Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: SB-20 
Casing Elevation: 583.46 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 15 Feet 
Screen Interval: 15-5 Feet 

Mobil Buffalo Terminal 

Log By: A.Kearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2- grade 

Backfill Interval: NA 
Bentonite Interval: 4-2 Feet 

Sand Pack Interval: 15-4 Feet 

Date: 29-Jul-99 

= CementIGrout 
= Backfill 
= Bentonite 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Log By: AKearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Date: 30-Jul-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: A.Kearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Sue: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 30-Jul-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: A.Kearns 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 30-Jul-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Lube Oil Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Log By: D.D'Armco 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Date: 02-Aug-99 



Project Name: Mobil Terminal 
Location: Former Lube Oil Buildmg 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Mobil Buffalo Terminal 

Log By: D.D'Amico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 02-Aug-99 



Project Name: Mobil Terminal 
Location: Former Oil Lube Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Mo bil Buffalo Terminal 

Log By: D.D'Arnico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

w p e :  NA 
Sample Method: 3 inch Split Spoon 

Date: 02-Aug-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Oil Lube Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: D.D'Arnico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

Type: NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementJGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Intewal: NA 

Date: 03-A%-99 



Mobil Buffalo Terminal 

Project Name: Mobil 'Terminal 
Location: Former Oil Lube Building 

Well Number: SB-28 
Casing Elevation: 588.13 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 15 Feet 
Screen Interval: 15-5 Feet 

Log By: D.D' Amico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: 2- grade 

Backfill Interval: NA 
Bentonite Interval: 4-2 Feet 

Sand Pack Interval: 15-4 Feet 

Date: 02-Aug-9 9 

= CementGrout 
= Backtill 
= Bentonite 

I 1 = Sand 



Project Name: Mobil Terminal 
Location: Former Oil Lube Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Mobil Buffalo Terminal 

Log By: D.D'Arnico 

Driller: SJB 
Drilling Method: Hollow Stem Auger 

Slot Size: NA 
Type: NA 

Sample Method: 3 inch Split Spoon 

Date: 03-Aug-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Oil Lube Building 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: D.D'Armco 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: NA 

m e :  NA 
Sample Method: 3 inch Split Spoon 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 05-Aug-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Former Oil Lube Building 

Well Number: SB-3 1 
Casing Elevation: 581.92 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Log By: D.D'Armco 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon ' 

Date: 05-Aug-99 

Construction Details 
Water Level (Init): NC CementIGrout Interval: 2- grade = Cement/Grout 
Borehole Diameter: 10 inches Backfill Interval: NA = Backfill 

Total Well Depth: 15 Feet Bentonite Interval: 4-2 Feet = Bentonite 
Screen Interval: 15-5 Feet Sand Pack Interval: 15-4 Feet = Sand 

Sand Pack Type: Morrie #2 Completion Details: Flush mount road box 
I I Cammi, I T ;thnlnn.r. R.rrm;ctmr Plnrr;Gr.n+;nn Ctrctom 
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petroleum odor, sheen, and staining. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Elk Street Lot 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Log By: D.D'Armco 

Driller: Zebra 
Drilling Method: Geoprobe 

Slot Size: NA 
Type: NA 

Sample Method: 2 inch Macro Core Soil Sampler 

ESL- 13 rn 
Date: 02-Sep-99 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 

Location: Elk St. Lot 
Well Number: NA 

Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 3 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: D.D'Arnico 

Driller: Zebra 
Drilling Method: Geoprobe 

Slot Size: NA 
Type: NA 

Sample Method: 2 inch Macro Core Soil Sampler 

Construction Details 
Cement/Grout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

ESL- 14 u 
Date: 02-Sep-99 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 

The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Project Name: Mobil Terminal 
Location: Elk St. Lot 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 3 inches 

Total Well Depth: NA 
Screen Interval: NA 

Mobil Buffalo Terminal 

Log By: D.D1Amico 
Driller: Zebra 

Drilling Method: Geoprobe 
Slot Size: NA 

Type: NA 
Sample Method: 2 inch Macro Core Sampler 

Construction Details 
CementJGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

ESL- 15 rn 
Date: 26-Aug-99 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request. soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Elk St. Lot 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
orehole Diameter: 3 inches 
Total Well Depth: NA 

Screen Interval: NA 

Log By: D.D'Armco 
Driller: Zebra 

Drilling Method: Geoprobe 
Slot Size: NA 

Type: NA 
Sample Method: 2 inch Macro Core Sampler 

Construction Details 

ESL- 16 L Y  
Date: 02-Sep-99 

CementIGrout Interval: NA 
Backfill Interval: NA 

Bentonite Interval: NA 
Sand Pack Interval: NA 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Elk St. Lot 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 3 inches 

Total Well Depth: NA 
Screen Interval: NA 

ESL- 17 m 
Log By: D.D'Amico 
Driller: Zebra Date: 02-Sep-99 

Drilling Method: Geoprobe 
Slot Size: NA 

Type: NA 
Sample Method: 2 inch Macro Core Soil Sampler 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 

Location: Elk St. Lot 
Well Number: NA 

Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 3 inches 

Total Well Depth: NA 
Screen Interval: NA 

r. 1 -  m m  \ r r  

Log By: D.D'Amico 

Driller: Zebra 
Drilling Method: Geoprobe 

Slot Size: NA 
Type: NA 

Sample Method: 2 inch Macro Core Soil Sampler 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 02-Sep-99 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal 

Location: Elk St. Lot 
Well Number: NA 

Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Log By: D.D'Amico 
Driller: Zebra 

Drilling Method: Geoprobe 
Slot Size: NA 

Type: NA 
Sample Method: 2 inch Macro Core Soil Sampler 

ESL- 19 rn 
Date: 02-Sep-99 

*Indicates material removed prior to sampling. 

Construction Details 
Water Level (Init): NA CementJGrout Interval: NA 
Borehole Diameter: 3 inches Backfill Interval: NA 

Total Well Depth: NA Bentonite Interval: NA 

NOTE: A$ per NYSDEC request, soil was collected within the zone below the "surface material". 
The samples sent for laboratory analysis were noted as 0-3, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 

is dependent on thickness of surface material. 
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Sand Pack Interval: NA 
Completion Details: NA 

Lithology: Burmister Classification System 

I 

Surface Material: .5' Sod, .5' &phalt/Concrete/Gravel mlx. * 

FILL: Trace Brick, Cinders, Coal. Dark brown and orange brown marble color, fine Sand 
and Silt, trace red brown Clay, trace fine to medium Gravel, dry, no odor 
Brown and orange brown fine SAND and SILT, some light gray Clay. trace fine to 
medium gravel, dry, no odor. 

Brown and orange brown fine SAND and SILT, some light gray 
Clay, trace fine to medium gravel, dry, no odor. 

h 

Bottom of boring @, 4 feet. 



Mobil Buffalo Terminal 

Project Name: Mobil Tenninal 
Location: Elk St. Lot 

Well Number: NA 
Casing Elevation: NA 
Screen Diameter: NA 
Casing Diameter: NA 

Water Level (Init): NA 
Borehole Diameter: 3 inches 

Total Well Depth: NA 
Screen Interval: NA 

Log By: D.DIAmico 
Driller: Zebra 

Drilling Method: Geoprobe 
Slot Size: NA 

Type: NA 
Sample Method: 2 inch Macrocore Soil Sampler 

Construction Details 
CementIGrout Interval: NA 

Backfill Interval: NA 
Bentonite Interval: NA 

Sand Pack Interval: NA 

Date: 02-Sep-99 

*Indicates material removed prior to sampling. 

NOTE: As per NYSDEC request, soil was collected within the zone below the "surface material". 

The samples sent for laboratory analysis were noted as 0-.5, 1-2, and 2-3 as per the SF1 workplan, though the actual depth of sample 
is dependent on thickness of surface material. 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D.DIAmico 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-3 Drilling Method: Hollow Stem Auger 
Casing Elevation: 596.17 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 36 Feet 
Screen Interval: 36-16 Feet 

r r n  

Construction Details 
CementIGrout Interval: 13.4 - grade 

Backfill Interval: NA 
Bentonite Interval: 1 5 - 1 3.4 Feet 

Sand Pack Interval: 3 6- 15 Feet 
- . .. - .  .. n ' * ( I  1 

Date: 03-Aug-99 
and 04-Aug-99 

= Cement/Grout 
= Backfill 
= Bentonite 

I 1 = Sand 



Mo bil Buffalo Terminal 

Project Name: Mobil Terminal 
Location: Upper Tank Farm (Disposal Area) 

Well Number: LF-3 
Casing Elevation: 596.17 
Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Log By: D.D1Arnico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Date: 03-Aug-99 
and 04-Aug-99 



Mobil Buffalo Terminal 

Project Name: Mobil Tenninal Log By: D.DIArnico 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-4 Drilling Method: Hollow Stem Auger 
Casing Elevation: 594.87 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 36 Feet 

Construction Details 
CementIGrout Interval: 13 - grade 

Backfill Interval: NA 
Bentonite Interval: 15-1 3 Feet 

Date: 05-Aug-99 
and 06-Aug-99 

= CementIGro 
= Backfill 
= Bentonite 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D.D'Amico 
Location: Upper Tank Field (Disposal Area) Driller: SJB 

Well Number: LF-4 Drilling Method: Hollow Stem Auger 
Casing Elevation: 594.87 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 36 Feet 
Screen Interval: 36-16 Feet 

Construction Details 
CementlGrout Interval: 13 - grade 

-.Backfii Interval: NA 
Bentonite Interval: 15- 13 Feet 

Sand Pack Interval: 36-1 5 Feet 

Date: 05-Aug-99 
and 06-Aug-99 

= C ement/Grout 
= Backfill 
= Bentonite 

1 1 = Sand 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D. D'Armco 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-5 Drilling Method: Hollow Stem Auger 
Casing Elevation: 597.62 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: .10 inches 

Total Well Depth: 37 Feet 
Screen Interval: 37-17 Feet 

Construction Details 
CementIGrout Interval: 14-grade 

- Backfill Interval: NA 
Bentonite Interval: 16- 14 Feet 

Sand Pack Interval: 3 7- 16 Feet 

Date: 06-Aug-99 

= CementIGrout 
= Backfill 
= Bentonite 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D. D'Arnico 
Location: Upper Tank Field (Disposal Area) Driller: SJB 

Well Number: LF-5 Drilling Method: Hollow Stem Auger 
Casing Elevation: 597.62 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 37 Feet 
Screen Interval: 37- 17 Feet 

Construction Details 
CementIGrout Interval: 14-grade 

Backfill Interval: NA 
Bentonite Interval: 16-1 4 Feet 

Sand Pack Interval: 37-16 Feet 

Date: 06-Aug-99 

= CementfGrout 
= Backfill 
= Bentonite 



Mo bil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D. D'Arnico 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-6 Drilling Method: Hollow Stem Auger 
Casing Elevation: 598.14 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 36 Feet 
Screen Interval: 36-16 Feet 

Construction Details 
CementIGrout Interval: 13 -grade 

Backfill Interval: NA 
Bentonite Interval: 15-1 3 Feet 

Sand Pack Interval: 37-1 5 Feet 

r LOG I 

Date: 13-Aug-99 

= CementIGrout 
= Backfill 

, 

= Bentonite 



Project Name: Mobil Terminal 
Location: Upper Tank Farm (Disposal Area) 

Well Number: LF-6 
Casing Elevation: 598.14 

Screen Diameter: 4 Inches 
Casing Diameter: 4 Inches 

Mo bil Buffalo Terminal 

Log By: D. D'Arnico 
Driller: SJB 

Drilling Method: Hollow Stem Auger 
Slot Size: 20 

Type: PVC 
Sample Method: 3 inch Split Spoon 

Date: 13 -Aug-99 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: M.Falzone 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-7 Drilling Method: Hollow Stem Auger 
Casing Elevation: 598.28 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 38 Feet 
Screen Interval: 18-3 8 Feet 

Construction Details 
CementIGrout Interval: 0- 15 Feet 

Backfill Interval: NA 
Bentonite Interval: 15-16.5 Feet 

Sand Pack Interval: 16.5-38 Feet 

Date: 16-Aug-99 

= Cement/Grout 
= Backfill 
= Bentonite 



Mobil Buffalo Terminal 

Project Name: Mobil Terminal Log By: M.Falzone 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-7 Drilling Method: Hollow Stem Auger 
Casing Elevation: 598.28 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Date: 16-Aug-99 



Mo bil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D. D'Arnico 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-8 Drilling Method: Hollow Stem Auger 
Casing Elevation: 596.99 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 37 Feet 
Screen Interval: 37-17 Feet 

Construction Details 
CementIGrout Interval: 14-grade 

- Backfill Interval: NA 
Bentonite Interval: 16-1 4 Feet 

Sand Pack Interval: 37- 16 Feet 

Date: 17-Aug-99 

= Cement/Grout 
= Backfill 
= Bentonite 

I 1 = Sand 



Mo bil Buffalo Terminal 

Project Name: Mobil Terminal Log By: D. D'Amico 
Location: Upper Tank Farm (Disposal Area) Driller: SJB 

Well Number: LF-8 Drilling Method: Hollow Stem Auger 
Casing Elevation: 596.99 Slot Size: 20 
Screen Diameter: 4 Inches Type: PVC 
Casing Diameter: 4 Inches Sample Method: 3 inch Split Spoon 

Water Level (Init): NC 
Borehole Diameter: 10 inches 

Total Well Depth: 37 Feet 

Construction Details 
CementIGrout Interval: 14-grade 

Backfii Interval: NA 
Bentonite Interval: 16-1 4 Feet 

Date: 17-Aug-99 

= C ementJGrout 
= Backfill 
= Bentonite 

Screen Interval: 37-17 Feet Sand Pack Interval: 37-1 6 Feet I 1 = Sand 
Sand 

f ft) 

2 0 

2 1 

22 

2 3 

24 

2 5 

2 6 

2 7 

28 

2 9 

30 

3 1 

32 

33 

34 

3 5 

36 

37 

3 8 

30 

Pack Type: 
Sample 

Depth (ft) 

19-21 

2 1-23 

23-25 

2.5-27 

27-29 

29-3 1 

3 1-33 

33-35 

35-37 

Morrie #2 

PID 

(ppm) 
0.1 

0.1 

0.1 

ND 

4.0 

3.0 

1.8 

3.6 

1 .O 

Blow 
Count 

1,3,5,4 

3,5,6,4 

3,2,3,3 

1,3,2,2 

3,6,9,12 

6,8,8,9 

2,3,5,6 

12,18,25,22 

4,4,5,4 

Percent 
Recovery 

40 

40 

100 

50 

90 

50 

30 

100 

100 

Completion Details: Pro-Casing 
Lithology: Burmister Classification System 

FILL: Dark brown, medium to coarse Sand and fine to coarse 
Gravel, trace Silt, wet, slight organic odor. 

Brown fine to medium SAND and 3" SILT and fine to coarse 
GRAVEL, trace 3" cobbles, black staining, saturated, slight 
petroleum odor. 

Brown fine to medium SAND and 3" SILT and fine to coarse 
GRAVEL, trace 3" cobbles, black staining, saturated, slight 
petroleum odor. 

Dark gray medium to coarse SAND and fine to medium 
GRAVEL, some red brown Clay, trace cobbles, saturated, no 
odor. 

Dark gray medium to coarse SAND and fine to medium 
GRAVEL. some red brown Clay, trace cobbles. saturated, slight 

petroleum odor. 

4 " Dark gray fine to medium SAND and SILT and fine GRAVEL, 
6" Olive gray medium SAND and fine to medium Gravel, 2" Dark 
gray medium SAND and SILT and medium to coarse GRAVEL, 
saturated, slight petroleum odor. 
4" Dark gray fine to medium SAND, some fine Gravel, trace Silt, 
4" Olive gray medium SAND and fine to medium GRAVEL, 
saturated, slight petroleum odor. 

16" Olive gray medium to coarse SAND, trace Silt, trace fine 
Gravel, 8" Olive coarse SAND and medium to coarse GRAVEL, 
saturated, slight odor or staining. 

12" Olivt: gray medium SAND and fine GRAVEL, saturated, no 
odor, 12" Red brown CLAY, wet, no odor. 

Rnttnm o f h n r i n ~  (2) 37 feet. 
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f Table B-1. Summary of Monitoring Well Development for Wells Installed During SF1 Continuation, Mobil Buffalo Terminal, Buffalo, New York 

Well Development Date Development Volume of Water Relative Water 
Designation Method Developed Developer Time (minutes) Removed (gallons) Clarity Notes 

LF-3 Surge and Pump 811 1/99 GES 40 40 Clear Water clear after 25 gallons purged 

LF-4 Surge and Pump 811 1/99 GES 40 50 Clear Water clear after 25 gallons purged 

LF-5 Surge and Pump 811 1/99 GES 40 35 Clear Purged 35 gallons, dry, grey fines in water 

LF-6 Surge and Pump 81 1 8/99 GES 45 50 Clear Water clear after 20 gallons purged 

LF-7 Surge and Pump 81 1 8/99 GES 45 

LF-8 Surge and Pump 811 8/99 GES 40 

SB-11 Surge and Pump 7/26/99 GES 60 

Clear Purged 20 gallons, dry, grey fines in water 

Clear Water clear after 35 gallons purged 

Turbid Petro, odor, grey fines in water 

SB-12 Surge and Pump 8/6/99 GES 20 5 Turbid One inch bailer used to surge well 

SB- 13 Surge and Pump 7/27/99 GES 20 6 Clear Product 0.03 inches in thickness 

SB-14 Surge and Pump 7/28/99 GES 30 30 Turbid Good recovery; grey fines 

SB-15 Surge and Pump 811 8/99 GES 30 5 Turbid Fine sediment 

SB-16 Surge and Pump 811 8/99 GES 30 12 Turbid Product; fine sediment 

SB-17 Surge and Pump 8/2/99 GES 40 30 Clear Thick product noted; Slow recovery 

SB- 19 Surge and Pump 8/2/99 GES 60 45 Clear Sheen noted; Very good recovery 

SB-20 Surge and Pump 811 8/99 GES 30 4 Turbid Black product; fine sediment 

SB-28 Surge and Pump 811 8/99 GES 45 26 Turbid Slight petro odor 

SB-3 1 Surge and Pump 811 8/99 GES 30 8 Turbid Sewer like odor 
? 
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AQUIFER TEST PROCEDURES AND ANALYTICAL RESULTS 

1.0 INTRODUCTION 

Slug tests were performed by GES October 14 and 15, 1999 at Mobil Oil Corporation's Buffalo 

Terminal (Site) in Buffalo, New York. Three monitoring wells were tested to characterize the 

hydraulic conductivities of the overburden aquifer beneath the Site. The slug tests were 

performed in accordance with GES' Field Standard Operating Procedure, Slug Tests (GES, 

1992), as provided in the Work Plan for Continuation of the SF1 (Roux Associates, Inc., 1999). 

2.0 EQUIPMENT 

The principal equipment used to conduct the slug tests included: 

a one-gallon capacity bailer (i.e., slug) used to displace a volume of water within the well 
being tested (the slug size was chosen based on well diameter, water column height, and 
the amount of displacement or drawdown required to adequately stress the aquifer); 

transducers that continuously measured the total hydraulic head above them when 
lowered below the water table (i.e., the height of the column of water above the 
transducer tip); and 

an In-Situ, Inc. ~ e r m i t @  1000C Data Logger, which records and stores the hydraulic head 
data from the transducers. 

3.0 SLUG TEST PROCEDURES 

Prior to initiating each slug test, the total well depth and depth to water within the well were 

determined. The transducer was lowered into the well and secured at a depth that would not 

interfere with insertion and removal of the bailer. 

Background data was measured using an oiVwater interface probe to verify that static conditions 

existed within the well. Once the static level had been determined, the slug test was performed. 

A rising head test slug test was initiated by rapidly removing one gallon of water from the well, 

causing a decline in the water level within the well. The data logger then recorded the rise in 

water level over time. In addition, depth to water measurements were taken with an oiVwater 
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interface probe and manually recorded as a backup to the data logger. Once the water level had 

returned to near static conditions (i.e., at least 90 percent of the initial displacement had 

recovered), the test was ended. 

4.0 DATA ANALYSIS 

Slug test data were analyzed by the Bouwer and Rice (1976) Method using the software package 

AQTESOLVTM (Glenn M. Duffield, 1998), which allows an interactive graphical method of 

curve matching to the water-level recovery data. Once the best-fit line through the portion of the 

data determined to be representative of the aquifer is obtained, the hydraulic conductivity (K) 

value is automatically calculated. The graphs showing the best-fit lines and calculated K values 

are provided at the end of this Appendix. All three slug tests were performed on unconsolidated 

(i.e., overburden) wells. The effective base of ground-water flow for these wells is the clay layer 

present at 36 feet below grade. 

Unconfined conditions occur in all three wells, and the screen zone of each well straddles the 

water table. Since drawdown occurred within the screen zone of each well tested, the radius of 

each of these wells (LF-5, LF-7 and LF-8) is affected by its gravel pack. AQTESOLVTM 

automatically corrects for the contribution of the gravel pack, where appropriate. One rising test 

was performed and analyzed for each well. Input values for each well are summarized in 

Table C-1 . 

5.0 SUMMARY OF RESULTS 

Table C-2 contains a summary of the K values obtained from the slug tests. As listed on the 

AQTESOLVTM graphs, the K values are presented in feet per day (Wd). 

The hydraulic conductivity (K) values obtained for the three overburden wells tested (i.e., LF-5, 

LF-7 and LF-8) range from 32 to 190 feet per day (ftld). These values of K are all within the 

range of hydraulic conductivities characteristic of soil types similar to those identified 

throughout the Terminal Disposal Area (i.e., clean sand with silt and gravel). The highest K 

value was determined for well LF-8, which was installed within the location of historical Buffalo 

River channel and screens a slightly coarser portion of the formation than wells LF-5 and LF-7. 

ROUX ASSOCIATES, INC. -2- ~ ~ 1 7 2 5 2 ~ 0 2 . 1 1  IIAPC 
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The lowest K value was determined for well LF-7. The geologic log for LF-7 indicates the 

presence of a relatively thin layer of tight fine silty sand (beneath the water table) described in 

the geologic log as "dry." The average K value obtained from the three wells was approximately 

100 ft/d. The K values obtained from the slug tests and the associated geology are summarized 

in Table C-2. 

6.0 REFERENCES 

Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update. Ground Water. vol27. no 3. pp 
304-309. 

Bouwer, H. and R.C. Rice, 1976. A Slug Test for Determining Hydraulic Conductivity of 
Unconfined Aquifers With Completely of Partially Penetrating Wells. Ground Water. vol 12. 
no 3. pp 423-428. 

Duffield, Glenn M., 1998. AQTESOLVTM for Windows. ARCADIS Geraghty & Miller, Inc. 

GES, 1992. Field Standard Operating Procedure, Slug Tests. SOP No. 001 8, Revision No. 1 a. 
July 10, 1992. 

Roux Associates, Inc., 1999. Work Plan for Continuation of the SFI, Mobil Oil Corporation, 
Buffalo Terminal, June 3, 1 999. 
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Table C-1. Summary of Slug Test Data Used to Prepare AQTESOLVTM Input Files, 
Mobil Oil Corporation, Buffalo Terminal, Buffalo, New York 

Well Designation: 

Formation 

Falling or Rising Head Test 

Initial displacement 

Casing radius (r) 

Borehole radius (r,) 

Saturated thickness (b) 

Screen length (L) 

Depth of screen bottom 

Depth to Water 

Static water column height (h) 

Computer file name 

UL.5 LF-2 
Overburden Overburden 

Rising Rising 

3.606 4.34 1 

0.167 * 0.167 * 
0.52 0.52 

12.76 10.55 

20.00 20.00 

36.00 36.00 

23.24 25.45 

12.76 10.55 

LF5-GES LF7-GES 

LF-8 
Overburden 

Rising 

2.977 

0.167 * 
0.52 

12.28 

20.00 

36.00 

23.72 

12.28 

LF8-GES 

NOTES: All Measurements in feet. Depths are relative to land surface. 

* - Casing radius corrected within A Q T E S O L V ~ ~ ;  screen zone straddles water table 
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Table C-2. Summary of Hydraulic Conductivities Calculated from Slug Testing, Mobil Oil Corporation, Buffalo Terminal, Buffalo, New York 

Well Hydraulic Conductivity 
m a t i o n  Slug TestTvr>e (feet/dav)M Com~>onent!s! in h - e e n  

LF-5 Rising 75 Medium SAND and Silt 

LF-7 Rising 32 Fine SAND grading to SAND and Silt, overlying SAND and Gravel 

LF- 8 Rising l.W Poorly sorted SAND and Gravel, some Clay, some Silt 

AVERAGE 99 
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0.25 0.5 0.75 

Time (min) 

1 LF-8 RISING HEAD TEST 

1 Data Set: C:hyfiles\MOBI L\17252Y02\RepoMF8-GES.aqt 1 Date: 11/18/99 Time: 14:25:50 

PROJECT INFORMATION 

1 Company: Row: Associates, Inc. 
1 Client: Mobil 1 ~ r 0 j s c t : l n a ~ m  

Test Location: Buffalo, New York 
Test Well: LF-8 1 Test Date: a b e r  14, 1999 

AQUIFER DATA 

1 Saturated Thickness: 12.28 ft Anisotropy Ratio (WKr): -1_ 

Initial Displacement: 2.977 ft 
Casing Radius: 0.167 ft 

I 
Screen Length: 20. ft 

WELL DATA (LF-8) 

Water Column Height: 12.28 ft 
Wellbore Radius: 0.52 ft 
Gravel Pack Porosity: 0.3 

j 
1 SOLUTION 

1 Aquifer Model: Unconfined 

1 K = E f t l d a y  

Solution Method: Bouwer-Rice 
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Data Validation Services 
120 Cobble Creek Road P. 0. Box 208 

North Creek, N. Y. 12853 

Phone 518-251-4429 
Facsimile 5 18-251-4428 

December 7, 1999 

Noelle Clarke 
Roux Associates 
1377 Motor Parkway 
Islandia, NY 1 1 78 8 

RE: Validation of the Mobil --Elk St. Site Data Packages 
Lancaster Lab SDG Nos. ELK01 through ELK06 
LozierExpress Lab SDG No. 082499 

Dear Ms. Clarke: 
Review has been completed for the data packages generated by Lancaster Laboratories and 

LozierExpress Laboratories, pertaining to samples collected at the Mobil Elk St. Site. Soil and aqueous 
samples collected 7/7/99 through 9/29/99 were processed for combinations of STARS volatiles, PAHs, 
and eight site-specific metals. Five aqueous samples collected 8/24/99 were processed for total lead by 
LozierExpress Labs. Four of them were analysed for Tetra Ethyl Lead (TEL), and one of them was also 
processed for hexavalent chromium. Field and trip blanks, and matrix spikes/duplicates were also 
processed. Methodologies utilized are those of the USEPA SW846. 

Data validation was performed with guidance from the most current editions of the USEPA CLP 
National Functional Guidelines for Organic and Inorganic Data Review and the USEPA SOPS HW-2 and 
HW-6. The following items were reviewed: 

* Data Completeness 
* Custody Documentation 
* Holding Times 
* Surrogate and Internal Standard Recoveries 
* Matrix Spike Recoveries/Duplicate Correlations 
* Preparationlcalibration Blanks 
* Control SpikeILaboratory Control Samples 
* Instrumental Tunes 
* Calibration Standards 
* Instrument IDLs 
* Method Compliance 
* Sample Result Verification 
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Those items showing deficiencies are discussed in the following sections of this report. All others 
were found to be acceptable as outlined in the above-mentioned validation procedures, and as applicable 
for the methodology. Unless noted specifically in the following text, reported results are substantiated by 
the raw data, and generated in compliance with protocol requirements. 

In summary, sample processing was primarily conducted with compliance to protocol 
requirements and with adherance to quality criteria, and most analyte results are usable as reported, 
or with minor qualification as estimated ("J" validation qualifier). The exceptions are the edits of some of 
the low level PAH detections due to possible contamination. 

Roux data tables representing the Lancaster results were edited with red-ink to include the 
validation data qualifiers. These are attached to, and referenced within, this report. No qualification to 
the LozierIExpress Lab data was indicated. Copies of laboratory case narratives are attached, and should 
be reviewed in conjunction with this narrative. 

Data CompletenessIGeneral 
There were significant delays between sample collection and shipment to the laboratory, with time 

intervals of up to 9 days. Technical holding times were met, and results are therefore not qualified, but it 
is recommended that the status of the samples during the interim (i.e. temperature and custody) be 
documented by the sampler with a memorandum to the file. 

The custodies pertaining to samples collected 7/29/99 through 8/6/99 (received by the laboratory 
on 8/7/99) do not show shipment dates and times. 

Data packages were to have been generated in accordance with the NYSDEC ASP Category B 
deliverables. They were not, but sufficient information was provided to validate the results. Lancaster 
analysis report forms include information (i.e. associated blank and spike results) other than the details of 
the specific sample. Only the sample results were reviewed on these forms. 

Data package ELK03 includes four samples, including two samples collected more than a month 
prior to other two. A single package was generated to provide efficient review. Adequate QC was 
processed. 

No resubmissions were required of Lancaster; raw data for the hexavalent chromium analysis 
were requested, and provided by Lozier. A copy is attached to this narrative. 

STARS Volatile and BTEX Analyses by EPA 8021 
Samples which were received at elevated cooler temperatures on 8/23/99 and 8/25/99 in SDG 

ELK01 were recollected, analysed, and reported in SDG ELK06. The original samples were reported for 
BTEX, but, with the exception of the data for SB- 12 and SB- 14, the data were not validated. Results for 
those four analytes were comparable for the two sample collection events. 
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Although this analysis was performed on a rather specific detector system (PID), the 
identifications of the detected analytes has not been confirmed on a second system. Therefore 
interferences can exist to contribute to false positives. Confirmation analyses are not required if project 
history provides confidence in the analyte identifications. 

The method holding time of 14 days from sample collection was used for this project. 

Results for selected analytes in many samples were reported at elevated reporting limits due to 
interferences which prohibited evaluation at lower limits. 

Due to elevated surrogate recovery (124%), detected values of STARS volatile analytes in LF-3 
are considered estimated, with a possible slight high bias. 

In cases where an initial analyte result exceeds the calibration range, dilution results are used for 
that analyt e. 

Matrix spikes/duplicates were performed on aqueous samples SB-28, SB- 1 1, and LF-3, 
and soil samples SB- 17(11- 13) and LF-712 1-23. They showed acceptable values, or outlying values not 
affecting sample results, with the following exceptions: 
a. The detected result for o-xylene in SB- 17(11- 13) is qualified as estimated ("J") due to outlying 

matrix spike recoveries (-6% and 2 14%). Sample nonhomogeneity is suspected. 
b. 1,2,4-trimethylbenzene in SB-28 is estimated due to outlying matrix spike recoveries (1 20% and 

69%). 

Aqueous field duplicates of SB- 1 1, LF-3, and SB-28 showed good correlation, although the 
naphthalene values of LF-3 and LF-3 DUP are qualified estimated due to values above, and below, the 
MDL. 

The field blank collected with the soil samples in SDG ELK02 (collected 7/26/99 through 8/6/99) 
showed low level contamination. The following sample detections are also possible contamination, and 
results are edited to reflect nondetection ("U") at the originally reported values: 

1,2,4-trimethylbenzene and naphthalene in SB-3 0/0.5(0-0.5) 
1,2,4-trimethylbenzene, n-propylbenzene, n-butylbenzene, and naphthalene in SB-2710-0.5 
Naphthalene was detected in several blanks (method and equipment) in the project, and associated 

sample results have been reviewed for consideration as contamination. No additional edits were 
indicated. 

Trip blanks were not included with each shipment. Therefore contamination contribution is not 
thoroughly evaluated. 

Due to elevated daily standard responses, the results for sec-butylbenzene (23%D) in LB-l(18- 
20) are considered estimated 
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STARS PAH Analyses by EPA 8270 
Although not consistent with the NYSDEC ASP reporting requirements, the sample data were 

reported using Method Detection Limit (MDL) values for reporting limits, rather than method CRDL 
values (which are about ten times higher). The data package Forms 1 show correct CRDL limits, and 
values between the MDL and CRDL are correctly flagged with the "J" qualifier. However, the summary 
analysis reports, and the client tables are not. The attached tables have been edited to include quali- 
fication as estimated ("J") for values below the linear range (which is five times the reported MDLs). 

In cases where an initial analyte result exceeds the calibration range, dilution results are used for 
that analyt e. 

It is noted that acenaphthylene was not reported as a target analyte for some of the project 
samples. Review of the associated standard and sample data shows that valid results for that analyte 
should be available from the laboratory by reprocessing the existing sample analysis data files. This 
should be requested, if of concern for the project. 

Due to low surrogate recoveries (2 1 -23%), the results for LB- l(18-20) are considered estimated, 
possibly biased low. The intial analysis results should be used preferentially over the reanalysis. 

Sample SB- 17(11- 13) exhibited three outlying internal standard recoveries in the initial analysis, 
but acceptable responses in the dilution analysis. The attached table values have been edited to reflect the 
most accurate values from the two analyses, and include qualification of the result of associated 
nondetected analyte acenaphthylene as estimated. 

The results for the three analytes in LF-5/21-23 which are associated with internal standard d12- 
chrysene are considered estimated due to its low recovery (42%). 

Some of the soil samples produced one low surrogate recovery, and were reextracted. The initial 
analysis results can be used without qualification. However, it is noted that the reextraction results of 
SB- 16(11- 13) showed concentrations about twice those originally determined. The sample results should 
be used with that consideration. 

The field blank collected with the soil samples in SDG ELK02 (collected 7/26/99 through 8/6/99) 
showed low level contamination of eleven analytes. The samples in that delivery group were evaluated 
for responses below five times the blank levels, and qualified as nondetection ("U"), accordingly. 
Numerous low level detections were affected. 

Resolution was not possible between benzo(b)fluoranthene and benzo(k)fluoranthene in some 
samples (see case narratives). The results for these two analytes in affected samples (SDG ELKOS) are 
qualified as estimated, although the reported value is usable as a combined result. 

Due to poor spectral quality (nonsubtractive interferences), the detections of naphthalene and 
acenaphthylene in SB- 1 1 and SB-11 -DUP are considered tentative ("Nu flag). 
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Due to poor spectral quality (nonsubtractive interferences), the detection of acenaphthene in SB- 
19 is also considered tentative ("Nu flag). In other cases of observed interferences in the spectra, the 
relative responses of the secondary and tertiary ions were evaluated. 

Standard responses were acceptable, with the exception of those for chrysene and pyrene on 8-6- 
99 and 8-9-99 (26%D to 29%D; elevated responses). The pyrene and chrysene results for SB-1 l(11-13), 
SB- 15(11- 13), SB- 16(11- 13), and SB- 17(11- 13) are considered estimated. 

Matrix spikes/duplicates were performed on aqueous samples SB-28 and SB-11, and on soil 
samples SB- 17(11-13), LF-7(2 1 -23), ESL- 14(0-0.9, and ESL- 15(0-0.5). They showed acceptable 
values, or outlying values not affecting sample results, with the following exceptions: 
a. Anthracene in ESL-15(0-0.5) is estimated due to elevated matrix spike recoveries (168% and 

200%). 
b. Those for ESL-14(0-0.5) do not provide for adequate evaluation due to the analysis dilution 

performed. 

Aqueous field duplicates of SB-11, LF-3, and SB-28 showed good correlation. 

The field blank provided with samples in SDG ELK03 (collected 8/16/99) was not processed for 
PAHs. Contamination is therefore not thoroughly evaluated. 

Samples received in SDG ELK0 1 at elevated cooler temperatures (1 0 to 13 degrees C) are not 
recommended for qualification due to the persistance of the PAH target analytes under those conditions. 

Metals Analyses 
Matrix spikes/duplicates were performed on aqueous samples SB-28, SB-11, on soil samples SB- 

17(11- 13), LF-7(2 1 -23), ESL- 14(0-0.9, and ESL- 1 5(0-0.9, and on batch QC for some of the elements 
run by graphite &mace, . They showed acceptable values, or outlying values not requiring qualification 
of associated sample results, with the following exceptions: 
a. The chromium results in samples LF-7(21-23) and LB-l(16-18) are estimated due to elevated 

matrix spike recovery (129%). 
b. Selenium in SB-28 and SB-19 is estimated due to low recovery in the matrix spike duplicate 

(67%). 

ICP serial dilution values for in samples SB-11, SB-28, SB-17(11-13), LF-7(21-23), 
ESL- 14(0-0.9, ESL- 15(0-0.5) were acceptable. 

Thallium in the field blank of SDG ELK02 is estimated due to low associated CRI standard 
recoveries (62% to 73%). Selenium in LF-7(2 1-23) is similarly estimated (63% to 79%). 

Some of the metals results are reported at elevated reporting limits due to matrix effect. 
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The field blank provided with samples in SDG ELK03 (collected 8/16/99) was not processed for 

metals. Contamination is therefore not thoroughly evaluated. 

The receive date on the Form 1 -IN for LB 1 -(16- 1 8 )  should be 7/9/99. 
Aqueous digestion logs should show the sample pHs (required by ASP). 
Occasional errors were observed on QC summary form entries. These do not affect sample 

results, and are not detailed herein. 

Total LeadMexavalent Chromium Analyses by LozierIExpress 
Accuracy and precision evaluations, and the field duplicate correlation, which were all performed 

on MW- IURS, were acceptable. 
The ICP serial dilution results were also acceptable. 

Reported sample results are substantiated by the raw data. 

Tetraethyl Lead Analyses by 8270 by Lozier/Express 
No qualifications to the sample results are indicated, but overall instrument/column performance 

was poor, as indicated by the following parameters: 
Calibration standards and sample data showing signficant tailing. 
The instrument was not tuned properly, as indicated by the lack of detection of the 

required m,z 44 1 ion. Many of the standard and sample responses required manual 
integration. 

The surrogate standard d5-nitrobenzene produced significant area counts on integration, 
but showed little overall GC response. Its retention time in the standards varied. 

Internal standard areas in the samples and field blank were about twice those of the 
associated calibration standards. The sample results, which are nondetection, are 
not affected by elevated responses. 

Although the instrument performance was poor and not incompliance with protocol requirements, 
the response identified as tetraethyllead was acceptable in the standards, and the reported nondetection in 
the samples is supported by the raw data. 

Accuracy and precision determinations, and field duplicate correlations, of MW- IURS were 
within laboratory range. 

Please do not hesitate to contact me if questions or comments arise during your review of this report. 

Very truly yours, 

"";p"c( 
Judy any -, 



Lancaster Laboratories 
A Thermo Analyt~cal Laboratory -.-. - 
Where quality is e science. 

Sample Reference List for SDG Number ELKO.1 
with a Data Package Type of I 
09593 - Mobil Oil Corporation 

MOBIL: NY 

Lab 
Sample 
Number 

Lab 
Sample 

Code Client Sample Description 

SBl  1 U SB-1 1 Unspiked Grab Water Sample LOC# WBS# 

I I SBU SB-1 1 Duplicate Grab Water Sample LOC# WBS# 

SBl1 U SB-1 1 Matrix Spike Grab Water Sample LOC# WBS# 

SBl  1 U SB-11 Matrix Spike Dup. Grab Water Sample LOC# WBS# 

B l  1 FB SB-1 1 Field Blank Grab Water Sample LOC# WBS# 

LUBTB Trip Blank (Lube Oil #1) Water Sample LOC# WBS# 

MNB12 SB-12 Grab Water Sample LOC# WBS# 

MNB14 SB-14 Grab Water Sample LOC# WBS# 

MNB16 SB-16 Grab Water Sample LOC# WBS# 

MNTBK Trip Blank (Lube Oil #2) Water Sample LOC# WBS# 

LF-3 LF-3 Grab Water Sample LOC # WBS # 

LF-4 LF-4 Grab Water Sample LOC # WBS # 
LF-5 LF-5 Grab Water Sample LOC # WBS # 

LF-6 LF-6 Grab Water Sample LOC # WBS # 

LF--7 LF-7 Grab Water Sample LOC # WBS # 

LF--8 LF-8 Grab Water Sample LOC # WBS # 

T-B Trip Blank Water Sample LOC # WBS # 

-- -- 
Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 71 7-C56-2300 Fax: 37-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
A Thermo Analytical Laboratory 
Where quality is e science. 

Sample Reference List for SDG Number ELK02 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: 625 Elk St. - Buffalo, NY 

Lab 
Sample 
Number 

Lab 
Sample 

Code Client Sample Description 

SB14113'-15' Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 5L 

SB15/111-13'GrabSoilSample LOC#31010PRCA#951061 PHC#5L 
SB171.5' Grab Soil Sample LOC# 31010 PRCA# 951 061 PHC# 5L 

SB17/111-13' Unspiked Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 5L 

SBl7/11'-13' Matrix Spike Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 5L 

SB17/11'-13' Matrix Spike Dup. Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 5L 

SB17/11'-13' Duplicate Grab Soil Sample LOC# 31010 PRCA# 951061 PHCt: 5L 

SB17lField Blank Grab Water Sample LOG# 31 01 0 PRCA# 951 061 PHC# 5L 
SB17TTrip Blank Water Sample LOC# 31010 PRCA# 951061 PHC# 5L 

SB16/111-13' Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 5L 

SB13/111-1 3' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 5L 

SB-18 / .5 (0-0.5) Grab Soil Sample LOC# 3101 0 PRCA# 951061 PHC# 20-6 

SB-18 / 11'-13' Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 20-6 

SB-19 / 7'-9' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-20 1.5' (3.0'-3.5') Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 20-6 

SB-20 / 9'-11' Grab Soil Sample LOC# 31010 PRCA# 951 061 PHC# 20-6 

SB-24 / 0-0.5' Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 20-6 

SB-24 / 13'-15' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-27 I 0'-0.5' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-27 I 11'-13' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-28 / .5' (0-0.5') Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-28 / 1 1'-13' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

SB-30 / .5' (0-0.5') Grab Soil Sample LOC# 3101 0 PRCA# 951061 PHC# 20-6 

SB-30 I 9'-11' Grab Soil Sample LOC# 31 01 0 PRCA# 951 061 PHC# 20-6 

- -- ----- 
Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, FA 17605-2425 71 7-656-2390 Fax: 71 7-656-288q 

A subsidiary of Thermo TerraTech Inc., a Thenno Electron company 



Lancaster Laboratories .- 
A Therrno Analytical Laboratory 
Where queltty is e science. 

Sample Reference List for SDG Number ELK03 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: 625 Elk Street - Buffalo, NY 

Lab Lab 
Sample Sample 
Number Code Client Sample Description 

3188734 LB118 LB1 (18-20) Grab Soil Sample LOC# 31010 PRCA# 951061 PHC# 2L 

3188735 LB116 LB1 (16-18) Soil Sample LOC# 31010 PRCA# 951061 PHC# 2L 

31 88736 TRPBL Trip Blank Water Sample LOC# 3101 0 PRCA# 951 061 PHC# 2L 

3213143 LF-5- LF-5/2l'-23' Composite Soil Sample LOC# 31-010 WBS# 26 

3217224 LF-7- LF-7Rl'-23' Unspiked Grab Soil Sample LOC# PRCA# PHC# 8 

3217225 LF-7- LF-7Rl'-23' Matrix Spike Grab Soil Sample LOC# PRCA# PHC# 8 

3217226 LF-7- LF-721'-23' Matrix Spike DuplDup Grab Soil Sample LOC# PRCA# PHC# E 
3217227 LF-FB LF-7/2l9-23' Field Blank Water Sample LOC# PRCA# PHC# 

321 7228 LF-TB LF-7Rl'-23' Trip Blank Water Sample LOC# PRCA# PHC# 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 
A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
/ 

A Thenno Analytical Laboratory 
Where queldy is e science. 

Sample Reference List for SDG Number ELK04 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: Elk St, Buffalo, NY 

Lab Lab 
Sample Sample 
Number Code Client Sample Description 

32281 85 13005 ESL-1310-0.5' Grab Soil Sample LOC# WBS# 

32281 86 131- ESL-1311'-2' Grab Soil Sample LOC# WBS# 

32281 87 132- ESL-13R'-3' Grab Soil Sample LOC# WBS# 

3228188 14005 ESL-1410-0.5 Unspiked Grab Soil Sample LOC# WBS# 
3228189 14005 ESL-1410-0.5' Matrix Spike Grab Soil Sample LOC# WBS# 

3228190 14005 ESL-1410-0.5'Matrii Spike Dup/Dup Grab Soil Sample LOC# WBS# 

32281 91 141- ESL-1411'-2' Grab Soil Sample LOC# WBS# 

3228192 142- ESL-14R'-3' Grab Soil Sample LOC# WBS# 

32281 96 151- ESL-1511'-2' Grab Soil Sample LOW WBS# 
32281 97 152- ESL-15R'-3' Grab Soil Sample LOC# WBS# 

32281 98 16005 ESL-1610-0.5' Grab Soil Sample LOC# WBS# 

32281 99 161- ESL-1611'-2' Grab Soil Sample LOC# WBS# 

-- 
Lancaster Laboratories a 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 71 7-656-2300 Fax: 71 7-656.-:ZCH? 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
A Themo Analytical Labora tory 
Where qualdy is a science. 

Sample Reference List for SDG Number ELK05 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: Elk St, Buffalo, NY 

Lab Lab 
Sample Sample 
Number Code Client Sample Description 

32281 93 15005 ESL-1510-0.5' Unspiked Grab Soil Sample LOC# WBS# 

32281 94 15005 ESL-1510-0.5' Matrix Spike Grab Soil Sample LOC# WBS# 

32281 95 1 5005 ESL-1510-0.5' Matrix Spike DupIDup Grab Soil LOC# W B W  

3228200 162- ESL-16Q'-3' Grab Soil Sample LOC# W B W  

3228201 17005 ESL-1710-0.5' Grab Soil Sample LOC# WBS# 

3228202 171- ESL-1711'-2' Grab Soil Sample LOC# WBS# 

3228203 172- ESL-17Q'-3' Grab Soil Sample LOC# WBS# 

3228204 18005 ESL-1810-0.5' Grab Soil Sample LOC# WBS# 

3228205 18FB- ESL-1810-0.5' Field Blank Grab Water Sample LOC# WBS# 

3228206 1 8 1 - ESL-1811'-2' Grab Soil Sample LOC# WBS# 

3228207 182-- ESL-18R'-3' Grab Soil Sample LOC# WBS# 

3228209 19005 ESL-1910-0.5' Grab Soil Sample LOC# WBS# 

322821 0 191 -- ESL-1911'-2' Grab Soil Sample LOC# WBS# 

322821 1 192- ESL-1 9R'-3' Grab Soil Sample LOC# WBS# 

3228212 20005 ESL-2010-0.5' Grab Soil Sample LOC# WBS# 

3228213 201- ESL-2011'-2' Grab Soil Sample LOC# WBS# 

, 3228214 202- ESL-20Q'-3' Grab Soil Sample LOC# WBS# 

- 
Lancaster Laboratories 2425 New Holland Pike, PO box 12425, Lancaster, PA 17605-2425 71 7-656-2=?(?0 Fax: 71 7-656 2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
A Thenno Analytical Laboratory - 
Where quelity is e science. 

Sample Reference List for SDG Number ELK06 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: 635 Elk St, Buffalo, NY 

Lab 
Sample 
Number 

Lab 
Sample 

Code Client Sample Description 

LF3BK LF-3 Unspiked Grab Water Sample L O W  31010 WBS# 26 
LF3BK LF-3 Duplicate Grab Water Sample L O W  31010 WBS# 26 
LF3BK LF-3 Matrix Spike Grab Water Sample LOC# 31010 WBS# 26 
LF3BK LF-3 Matrix Spike Duplicate Grab Water Sample LOC# 31 010 WBS# 26 

LF3FB LF-3 Field Blank Grab Water Sample LOC# 31010 WBS# 26 
DISTB Disposalffinto Trip Blank Water Sample LOC# 31 01 0 WBS# 26 

LF-4- LF-4 Grab Water Sample LOC# 31 01 0 WBS# 26 

LF-5- LF-5 Grab Water Sample LOC# 31 01 0 WBS# 26 
LF-6- LF-6 Grab Water Sample LOC# 31010 WBS# 26 

LF-7- LF-7 Grab Water Sample LOC# 31010 WBS# 26 
LF-8- LF-8 Grab Water Sample LOC# 31010 WBS# 26 
SB-11 SB-11 Grab Water Sample LOC# 31010 WBS# 26 

SB-14 SB-14 Grab Water Sample LOC# 31 01 0 WBS# 26 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 176052425 71 7-656-2300 Fax 71 7-656-2681 
A subsidiary of Therrno TerraTech Inc., a Them Electron company 



Lancaster Laboratories 
A Thermo Analytical Laboratory ... - 
Where quelity is a science 

Sample Reference List for SDG Number ELK07 
with a Data Package Type of NYSDEC 

09593 - Mobil Oil Corporation 
MOBIL: 635 Elk St, Buffalo, NY 

Lab 
Sample 
Number 

Lab 
Sample 

Code 

SB28- 

SB28- 

SB28- 

SB28D 

SB28F 

PINTO 

SB19- 

Client Sample Description 

SB-28 Unspiked Grab Water Sample LOC# 31 01 0 WBS# 26 

SB-28 Matrix Spike Grab Water Sample LOC# 31010 WBS# 26 

SB-28 Matrix Spike DupIDup Grab Water Sample LOC# 31010 WBS# 26 
SB-28-Duplicate Grab Water Sample LOC# 31010 WBS# 26 
SB-28-Field-Blank Grab Water Sample LOC# 31 01 0 WBS# 26 

Pinto Trip Blank Water Sample LOC# 31010 WBS# 26 
SB-19 Grab Water Sample LOC# 31 01 0 WBS# 26 

- 
Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 71 7-656-2300 Fax: 71 7-656-2681 

A subsidiary of Therrno TerraTech Inc., a Thermo Electron company 
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Where quality is a scrence. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG #: ELK01 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GCIMS 

SAMPLE NUMBER(S) : 

Sample Code 
S B l l U  
I ISBU 
SBl I UMS 
SBl I UMSD 
B l 1  FB 
MNB12 
MNB14 
MNB16 
LF--3 
LF--4 
LF--6 
LF--7 
LF--8 

LABORATORY SUBMITTED QC: 
SBLKVVD239 SBLKWD2398 
SBLKVVC242 SBLKVVC2423 
239WDLCS 239WDLCS8 
242WCLCS 242WCLCS3 
242WCLCSD 242WCLCSD3 

Matrix 
Soil Water - - 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Comrne;l& 
Unspi ked 

Matrix Spike 
Matrix Spike Dup 
Client Blank 

Method Blank 
Method Blank 
Lab Control Sample 
Lab Control Sample 
Lab Control Sample Du; 

SAMPLE PREPARATION: 

Due to insufficient sample, only 921 mls were used in the extraction of LF--3 and 
971 mls in the extraction of LF--4. 

No other problems were encountered during the extraction of these samples. 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc.. a Thermo Electron company 



Lancaster Laboratories 2 

Where quality is a science. 

Case Narrative 
SDG #: ELK01 continued 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 

All samples were analyzed for the semivolatile polynuclear aromatic hydrocarbon 
compounds. 

No problems were encountered during the analysis of these samples. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

All QC was within specifications. 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

Date: - 
Charles J. Neslund 
Group Leader, GClMS Semivolatiles 

Laccaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
2425 New Holbnd Pike Lancaster, PA 17601 

Case Narrative 
SDG# ELK01 

Client : Mobil Oil Corporation 
Project: MOBIL: NY 
Petroleum Analysis - Water 

SAMPLE ANALYSES 

LL Sample Matrix 
Sample # Designation Soil Water Comments 

QUALITY CONTROL ANALYSES 

Method Blank 
Method Blank 

DF ' 5 
DF 20 Matrix Spike 
DF 20 Matrix Spike Dup 

Lab Control Sample 
Lab Control Dup 

SAMPLE PREPARATION 

Dilutions were necessary for some samples as noted in the comments secticc~ above. 

The integration system reviews the chromatogram retention times, comparing then, to the 
retention times in the ID Window column. A peak in the sample chromatogram with a 
retention time within the ID window is identified as a "hit." 

The method used for analysis was EPA Method SW-846 8021B. A J&W DB-MTBE, 60m, 0.45mm column 
was used for the analysis of all samples. 

No problems were encountered during analysis. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY 

There was no client submitted QC, so Lancaster Laboratories batch QC was reference?. 

All QC was within specifications. 

DATA INTERPRETATION 

No explanation is necessary for the data submitted. 

Due to the limitations of the data package generating software, the NYSDEC ASP forms cou?-d not 
be included for the GC Volatiles data. Sample results are summarized on the analysis I-epbrts, 
and QC and calibration information is included on summary forms in this section of the daka 
package. - . . . . 

L : I 
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Lancaster Laboratories 
242 5 New Holland Pike Lancaster, PA 1 760 1 

Case Narrative 
SDG# ELK01 

Client : Mobil Oil C~rporation 
Project: MOBIL: NY 
Petroleum Analysis - Water 

Narrative reviewed and approved by: 

Thomas t: Lehman, Group Leader Date 

Page 2 of 2 



Lancaster Laboratories 
Where quality is a science. 

CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancaster Laboratories 

SDG Number: ELK01 

Date Received: 08/28/99 

Analysis : 
Refer to the analysis run logs for samples requiring 

dilutions. 

The following samples required analysis by Method of 
Standard Additions (MSA) because the post digestion spike on 
the background sample of the digestion batch recovered less 
than 85% or greater than 115%: 

Sample Element 
*38541 Pb 
*38541D Pb 
*38541M Pb 
*38541S Pb 
BllFB Pb 
LF--3 Pb 
LF--7 Pb 
MNB12 Pb 
MNB14 Pb 
BllFB Se 
MNB12 Se 
MNB14 Se 
MNB16 Se 
SBllU Se 
SBllUD Se 
SBllUM Se 
SBllUS Se 

Preparation: 
Sample LF--3 was digested a second time for chromium in 

batch 99279-1848-005 because of a preparation error. 

Quality Control: 
The matrix spike (*38541S) and matrix spike duplicate 

(*38541M) were not within the control limits for lead. This 
indicates that the sample matrix may be affecting the digestion 
and/or measurement methodology for that analyte; however, the 
data are considered to be valid because the laboratory control 
sample is within the control limits. 

Lancaster Labo~atories . 2425 New Holland Pike, PO BOX 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-268.1 

A subsidiary of Thermc TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
Where quality is a science. 

Explanatory Notes: 
The f i n a l  concen t r a t i on  i s  ob t a ined  u s ing  t h e  fo l lowing  

calculation: 

f i n a l  = ins t rument  read ing  x f i n a l  vo l .  x d i l u t i o n  f a c t o r  
conc . i n i t i a l  volume o r  weight  

C a l i b r a t i o n  S tandards :  
Ins t rument  c a l i b r a t i o n  s t anda rds  a r e  p repared  monthly from 

s t o c k  s o l u t i o n s  purchased from Spex I n d u s t r i e s  I nc . ,  JT Baker, 
A ld r i ch  Chemical, VWR S c i e n t i f i c ,  EM Science,  High P u r i t y ,  U l t r a  
S c i e n t i f i c  o r  VHG Labo ra to r i e s .  

Case N a r r a t i v e  reviewed and approved by: 

$ 9 4  Date 1°L- 3/@ 
Bet ty  Umble, S p e c i a l i s t  
I no rgan i c  Data Packages 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax. 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



qlp Lancaster Laboratories ----- 1 
Where quality is a science. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG #: ELK02 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GClMS 

SAMPLE NUMBER(S) : 

Sample Code 
SB14- 
SB15- 
SB1 5-RE 
SBI 75 
B1711 
B1711DL 
B1711MS 
B1711MSD 
B17FB 
B1611 
B1611RE 
B1311 
B1311RE 
BSBI 8 
B1811 
B1811RE 
B19-7 
B20-3 
B20-9 
B24-0 
B2413 
B27-0 
B2711 
B28-- 
B2811 
B30-- 
B30-9 

Matrix 
Soil Water - - 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Comments 

3X Dilution 
Reextract i on 

Unspi ked 
2X Dilution 

Matrix Spike 
Matrix Spike Dup 
Client Blank 
5X Dilution 

Reextract ion 
5X Dilution 

Reextract ion 
5X Dilution 

Reextraction 
5X Dilution 

5X Dilution 

LABORATORY SUBMITTED QC: 
SBLKLA216 SBLKLA216M - X Method Blank 
SBLKVVC216 SBLKVVC2163 X Method Blank 
SBLKLB222 SBLKLB2228 X Method Blank , - .  2 

SBLKLC223 SBLKLC2239 X Method Blank 
SBLKLD229 SBLKLD229J X Method Blank 
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4lP Lancaster Laboratories -- --- 2 
Where quality is a science. 

Case Narrative 
SDG #: ELK02 continued 

LABORATORY SUBMITTED QC continued: 
Matrix 

LL #'s Sample Code - Soil - Water 
21 GLALCS 21 GLALCSM X 
21 GWCLCS 21 6WCLCS3 X 
21 6WCLCSD 21 6WCLCSD3 X 
222LBLCS 222LBLCS8 X 
223LCLCS 223LCLCS9 X 
229LDLCS 229LDLCS X 

Commonts 
Lab Control Sample 
Lab Control Sarnpla 
Lab Control Sample Dup 
Lab Cor:trol Sample 
Lab Control Sample 
Lab Control Sample 

SAMPLE PREPARATION: 

Due to insufficient sample, only 897 rnls were used in the extraction of B817FB. 

Due to the nature of the sample matrix, the following samples were concentrated to final 
volumes greater than 1.0 ml. 

Sample Code Final Volume 
BSB18 2 mls 
B19-7 2 mls 
B20-9 2 mls 
B28-- 5 mls 

No other problems were encountered during the extraction of these samples. 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 

All samples were analyzed for the semivolatile CLP 0LM03.2 target compounds. 
. - ... - .  . . 

SB15- was analyzed at an initial 3X dilution and 81 61 1 and B1 31 1 at initial 5X dilutions : 
due to high concentrations of target compounds. 

t-. 
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Lancaster Laboratories - 3 
Where quality 1s a sc~ence. 

Case Narrative 
SG #: ELK02 continued 

BSBI 8, B19-7, and 820-9 were analyzed at initial 5X dilutions due to high 
concentrations of non-target compounds. 

Due to a concentration of phenanthrene above calibration range, 8171 1 was analyzed 
at a further 2X dilution. 

Reextractions were required for SB15-, 81 61 1, 81 31 1, 81 81 1 due to unacceptable 
surrogate recoveries. 

No other problems were encountered during the analysis of these samples. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

81 71 1 had internal standard peak areas outside QC limits. B1711 MS and B1711 MSD 
were analyzed and internal standard peak areas were again outside QC limits, 
indicating a significant matrix effect. 

81 71 1 had the surrogate recovery of nitrobenzene-d5 outside QC limits. B1711 MS and 
B1711 MSD were analyzed and surrogate recoveries were again outside QC limits, 
confirming a matrix effect. 

SB15-, 81 61 1, and 81 31 1 had surrogate recoveries outside QC limits for both the initial 
extraction and the reextraction confirming a matrix effect. 

Due to surrogate recoveries outside QC limits, 81 81 1 was reextracted. The 
reextraction was performed outside the method required holding time. The surrogate 
recoveries in 81 81 1 RE did not confirm the original extraction. Both sets of data are 
included in this data package. 

The recovery of fluorene in 8171 1 MS and B1711 MSD was outside QC limits. All 
recoveries were within specifications in 21 GLALCSM. 

All other QC was within specifications. 
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Lancaster Laboratories 4 
Where quality is a science. 

Case Narrative 
SDG #: ELK02 continued 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

Date: 
Charles J. Neslund 
Group Leadef, GClMS Semivolatiles 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-23P' Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



bncaster Laboratories 
2425 New Holland P I ~ P  Lancaster. PA 17601 

Case Narrative 
SDG# ELK02 

Client : Mobil Oil Corporation 
Project: MOBIL: 325 Elk St. 

Buffalo, NY 
Volatiles by GC - Soil/Water 

SAMPLE ANALYSES 

LL Sample Matrix 
Sample # Designation Soil Water Comments 

GUALITY CONTROL ANALYSES 

DF 50  
DF 500  
DF 20 
DF 100 Unspiked 
DF 1 0 0  Matrix Spike 
DF 100 Matrix Spike Dup 

DF 20 Method Blank 
DF 20 Method Blank 
DF 20 Method Blank 

Method Blank 
Method Blank 

X DF 20 Method Blank 
X DF 20 Method Blank 
X DF 20 Method Blank 

X Lab Control Sample 
X Lab Control Sample 

SAMPLE PREPARATION 

Blanks/Standards were prepared by adding 1 rnL of methanol to 20 mL of DI water. This mixture 
was analyzed by purge and trap gas chromatography. This results in a dilution factor of 20. 
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Lancaster Laboratories 
2425 New Holland P ~ k p  Lancaster, PA 17601 

Case Narrative 
SDG# ELK02 

Client : Mobil Oil Corporation 
Project: MOBIL: 325 Elk St. 

Buffalo, NY 
Volatiles by GC - Soil/Water 

Twenty grams of soil were extracted with 20 mL of methanol. The surrogate standards and 
spiking solutions are added to the methanol as it is in contact with the soil. The methanol is 
then diluted into DI water, and injected into a purge and trap concentrator. This diluted 
extract is then analyzed by gas chromatography. 

Dilutions were necessary for some samples as noted in the comments section above. 

ANALYSIS 

The integration system reviews the chromatogram retention times, c~mparir~g them to the 
retention times in the ID Window column. A peak in the sample chromatogram with a 
retention time within the ID window is identified as a "hit." 

The method used for analysis was EPA Method SW-846 5030B/8021B. A J&W DB-VRX, 75m x O.45mm 
column was used for the analysis of all samples. 

The initial calibration PO8187 met the requirements of SW-846 Meth~d 8000B (section 7 . 7 )  since 
the average of all relative standard deviation values was < 20%. (The average B RS3 was 
calculated using all of the compounds in the standard, though the ICAL summary fc7rrrl :.n this 
data package reflects only the client requested compounds.) As stated in method 8000B (section 
7.5.1.2.3) the data user should be made aware that the %RSD(s) for methyl tert-hutyl ether fell 
outside of the < 20% criteria. 

The ralibration verification standard (injection #05 analyzed on 08/04/99 at 03:47) met the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
was < 15%. (The average % drift was calculated using all of the compw~nds in the standard, 
th~ugh the CCV summary form in this data package only reflects the client requested compounds.) 
As stated in method 8000B (section 7.5.1.2.3) the data user should be made aware ':.hat the 
%drift for methyl tert-butyl ether fell outside of the + / -  15% criteria. 

The calibration verification standard (injection #40 analyzed on 08/10/99 at 07:C2\ met: the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
was < 15%. (The average % drift was calculated using all of the compounds ir. the stazclard, 
chough the CCV summary form in this data package only reflects the client reqlested compounds.) 
AS stated in method 8000B (section 7.5.1.2.3) the data user should be made aware that the 
%drift for p-isopropyltoluene fell outside of the + / -  15% criteria. 

The calibration verification standard (injection #55 analyzed on 08/10/99 at 21:37) m2t the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
was < 15%. (The average % drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the client requested compounds.) 
As stated in method 8000B (section 7.5.1.2.3) the data user should be made aware thai: the 
%drift for methyl tert-butyl ether fell outside of the + / -  15% criteria. 

The calibration verification standard (injection #32 analyzed on 08/12/99 at 08:C8) met the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percmt drift values 
was < 15%. (The average % drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the cliEnt requested compounds.) 
As stated in method 8000B (section 7.5.1.2 - 3 )  the data user should be made aware that the 
&drift for methyl tert-butyl ether and naphthalene fell outside of the +.I -  15% criterlg. 

. . . . . . . . 
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Lancaster Laboratories 
242 5 New Holland Pike r Lancaster, PA 1760 1 Case Narrative 

SDG# ELK02 

Client : Mobil Oil Corpnration 
Project: MOBIL,: 325 Elk St.. 

Buffalo, &Y 
Volatiles by GC - Soil/Water 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY 

Client submitted batch QC was referenced. 

For samples 3204226, 3204234, 3204235, 3208445 and 3208448, the surrogate, l-bromo-4- 
chlorobenzene, is outside of specifications due to the dilution needed to perform the analysis. 

The recovery of multiple compounds in the MS and/or MSD are outside of specifications. 
However, the corresponding laboratory control sample is acceptable, and shows the system to be 
in calibration. 

DATA INTERPRETATION 

Due to the limitations of the data package generating software, the NYSDEC ASP forms could not 
be included for the GC Volatiles data. Sample results are summarized on the analysis reports, 
and QC and calibration information is included on summary forms in this section cf the {data 
package. 

Narrative reviewed and approved by: 

?n .~z .W 
1 Date 
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Lancaster Laboratories ---- 
Where quality is a science. 

CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancaster Laboratories 

SDG Number: ELK02S 

Date Received: 08/07/99 

Analysis : 
Refer to the analysis run logs for samples requiring 

dilutions. 

Quality Control: 
Poor duplication was observed between the matrix 

background and matrix duplicate for vanadium. This 
indicates that the sample matrix may not be homogeneous 
for that analyte; however, the data are considered to be valid 
because the laboratory control sample is within the control 
limits. 

Data Package Assembly: 
This sample delivery group was separated by matrix into two 

data packages, ELK02W and ELK02S, due to limitations of the 
data package generating software. 

Explanatory Notes: 
The instrument detection limits (IDLs) are used for 

determining the U flags on the initial and continuing 
calibration blanks. The method detection limits (MDLs) 
are used for determining all other U flags. 

The final concentration is obtained using the following 
calculation: 

final = instrument reading x final vol. x dilution factor 
conc. initial volume or weight 

Calibration Standards: 
Instrument calibration standards are prepared monthly from 

stock solutions purchased from Spex Industries Inc., J T  Baker, 
Aldrich Chemical, VWR Scientific, EM Science, High Purity, Ultra 
Scientific or VHG Laboratories. 

Case_Narrative ~eviewed and approved by: 
. 

/o,g,97 Date 
-Bett$ L. Umble, Specialist 
Inorganic Data Packages 

, 
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Lancaster Laboratories 1 
Where quality is a scrence. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG #: ELK03 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GClMS 

SAMPLE NUMBER(S) : 

Sample Code 
LB118 
LB118RE 
LF-5- 
LF-5-RE 
LF-7- 
LF-7-MS 
LF-7-MSD 

LABORATORY SUBMITTED QC: 
SBLKLAI 93 SBLKLAI 93M 
SBLKLBI 95 SBLKLBI 95M 
SBLKLD229 SBLKLD229J 
SBLKLD237 SBLKLD2373 
193LALCS 193LALCSM 
195LBLCS 195LBLCSM 
229LDLCS 229LDLCSJ 
237LDLCS 237LDLCS3 

Matrix 
Soil Water - - 
X 
X 
X 
X 
X 
X 
X 

Reextract ion 

Reinjection 
Unspi ked 
Matrix Spike 
Matrix Spike Dup 

Method Blank 
Method Blank 
Method Blank 
Method Blank 
Lab Control Sample 
Lab Control Sample 
Lab Control Sampla 
Lab Control Sample 

SAMPLE PREPARATION: 

Due to the nature of the sample matrix, LBI 18 was concentrated to a fina! volume d 
2 mls. 

No other problems were encountered during the extraction of these samples. 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 
. . 
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Lancaster Laboratories 2 
Where qual~ty IS a scrence. 

Case Narrative 
SDG #: ELK03 continued 

All samples were analyzed for the semivolatile CLP 0LM03.2 target compounds. 

Reextraction was required for LBI 18 due to unacceptable surrogate recoveries. 

No other problems were encountered during the analysis of these samples. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

LF-5- had internal standard peak areas outside QC limits for both the initial injection and 
the reinjection confirming a matrix effect. 

LBI 18 had surrogate recoveries outside QC limits for both the initial extraction and the 
reextraction confirming a matrix effect. 

All other QC was within specifications. 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

Date: 
Charles J. Neslund 
Group Leader, GCIMS Semivolatiles 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax. 717-656-268' 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 
2425 New Holland P I ~ P  Laniaster, PA 17501 

Case Narrative 
SDG# ELK03 

Client : Mobil Oil Corporation 
Project: MOBIL: NY 
Volatiles by GC - Soil/Wate: 

SAMPLE ANALYSES 

LL Sample 
Sample # Designation 

LB118 
TRPBL 
LF-5- 
LF-7- 
LF-7- 
LF-7- 
LF-FB 
LF-TB 

QUALITY CONTROL ANALYSES 

SAMPLE PREPARATION 

Matrix 
Soil Water Comments 

DF 20 
DF 20 Unspiked 
DF 20 Matrix Spike 
DF 20 Matrix Spike Dup 

DF 20 Method Blank 
Method Blank 
Method Blank 
DF 20 Method Blank 
DF 20 Method Blank 
Method Blank 
Method Blank 

Lab Control Sample 
Lab Control Sample 
Lab Control Sample 
Lab Control Sample Duplicate 

Blanks/Standards for soil matrix samples were prepared by adding 1 mL of methanol to 20 rnL of 
DI water. This mixture was analyzed by purge and trap gas chromatography. This results in a 
dilution factor of 20. 

Twenty grams of soil were extracted with 20 rnL of methanol. The surrogate standards and 
spiking solutions are added to the methanol as it is in contact with the soil. The methanol is 
then ailuted into DI water, and injected into a purge and trap concentrator. This dilut-ed 
extract is then analyzed by gas chromatography. 

Dilutions were necessary for some samples as noted in the comments section above. 

ANALY S I S 

The integration system reviews the chromatogram retention times, comparing them to the 
retention times in the ID Window column. A peak in the sample chromatogram with a 
retention time within the ID window is identified as a "hit." 

The method used for analysis was EPA Method SW-846 5030B/8021B. A J&W DB-VRX, 75m x 0.45&3 - 
capillary column was used for the analysis of all samples. '-. - 

. . 
!.? . . 
,> 
I S  
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Lancaster Laboratories 
2425 New Hoibnd Plke Lancaster, P4 17601 

Case Narrative 
SDG# ELK03 

Client : Mobil Oil Corporation 
Project: MOBIL: NY 
Volatiles by GC - Soil/Water 

The initial calibration PO8187 met the requirements of SW-846 Method 8000B (section 7.7) since 
the average of all relative standard deviation values was < 20%. (The average % RSD was 
calculated using all of the compounds in the standard, though the ICAL summary form ill this 
data package reflects only the client requested compounds.) As stated in method 8000B (section 
7.5.1.2.3) the data user should be made aware that the %RSD(s) for methyl tert-butyl 2ther fell 
outside of the < 20% criteria. 

The calibration verification standard (injection #54 analyzed on 07/14/99 at 21:38) met the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
was < 15%. (The average 8 drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the client requested cc)mpounds.) 
As stated in method 8000B (section 7.5.1.2.3) the data user should be made aware that the 
%drift for sec-butylbenzene fell outside of the + / -  15% criteria. 

The calibration verification standard (injection #02 analyzed on 08/25/99 at 03:02) me'; the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
was < 15%. (The average 8 drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the client request-ed ccmpounds.) 
As stated in method 8000B (section 7.5.1.2.3) the data user should be made aware +:-,at tL.3 
%drift for methyl tert-butyl ether fell outside of the + / -  15% criteria. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY 

Client submitted batch QC was referenced. 

For sample 3188734, the surrogate, 1-bromo-4-chlorobenzene, is outside of specificaticns due to 
the dilution needed to perform the analysis. 

DATA INTERPRETATION 

3ue to the limitations of the data package generating software, the NYSDEC ASP forms rculd not 
be included for the GC Volatiles data. Sample results are summarized on the anblysis leports, 
and QC and calibration information is included on summary forms in this section of the data 
package. 

Narrative reviewed and approved by: 

) ~ . l . ; s  .qq 
Date 
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Lancaster Laboratories - - 
Where qualrty is a science. 

CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancaster Laboratories 

SDG Number: ELK03 

Date Received: 08/21/99 

Analysis : 
Refer to the analysis run logs for samples requiring dilutions. 

Quality Control: 
The matrix spike and matrix spike duplicate were not within the 

control limits for chromium and vanadium. This indicates that the sample 
matrix may be affecting the digestion and/or measurement methodology for 
those analytes; however, the data are considered to be vaiid because 1-.he 
laboratory control sample is within the control limits. 

Explanatory Notes: 
The instrument detection limits (IDLs) are used for determining the 

U flags on the initial and continuing calibration blanks. The method 
detection limits (MDLs) are used for determining all other U flags. 

The final concentration is obtained using the following 
calculation: 

final = instrument reading x final vol. x dilution factor 
conc. initial volume or weight 

Calibration Standards: 
Instrument calibration standards are prepared monthly from stock 

solutions purchased from Spex Industries Inc., JT Baker, Aldrich 
Chemical, VWR Scientific, EM Science, High Purity, Ultra Scientific 
or VHG Laboratories. 

Case Narrative reviewed and approved by: 

Date /o/la/% 
Kathleen A. Risko, Specialist 
Inorganic Data Packages 

Lancaster Laborator~es 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-268' 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 1 
Where quality is a science. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG#: ELK04 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GCIMS 

SAMPLE NUMBER(S) : 

Sample Code 
13005 
131-- 
131 --DL 
132-- 
14005 
14005MS 
14005MSD 
141 -- 
142-- 
151 -- 
1 52-- 
16005 
161-- 

LABORATORY SUBMITTED QC: 
SBLKLA256 SBLKLA256M 
256LALCS 256LALCSM 

Matrix 
Soil Water - - 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Comments --- 

1 OX Dilution 

Unspi ked 
Matrix Spike 
Matrix Spike Dup 

Method Blank 
Lab Control S a ~ p l e  

SAMPLE PREPARATION: 

Due to the nature of the sample matrix, the following samples were concentrated to final 
volumes greater than 1.0 ml. 

Sample Code Final Volume 
13005 10 mls 
14005, 14005MS, 14005MSD 10 mls 
141 -- 10 mls 
151 -- 10 mls 
152- 2 mls 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax. 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 2 
Where quality is a science. 

Case Narrative 
SDG #: ELK04 continued 

No other problems were encountered during the extraction of these samples. 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 

All samples were analyzed for the semivolatile CLP 0LM03.2 target compounds. 

Due to a number of concentrations above calibration range, 131 -- was analyzed at a 
further 1 OX dilution. 

No other problems were encountered during the analysis of these samples. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

A number of compounds were not recovered or their recoveries were outside QC limits 
in 14005MS and 14005MSD. Refer to the matrix spikelmatrix spike duplicate form To: 
the specific compounds outside QC limits. 

A number of relative percent differences (RPD's) between 14005MS and 14005MSD 
were greater than 30 percent. 

All other QC was within specifications. 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

Charles J. Neslund 
Group Leader, GClMS Semivolatiles 

Lancaster Laboratories 2425 New Holland Ptke, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidmy of Thermo TerraTech Inc., a Thermo Electron company 
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Lancaster Laboratories -- 

Where quality is a scrence. . - 
CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancas te r  Labo ra to r i e s  

S D G  Number: ELK04 

Date Received: 09/03/99 

Analys i s  : 
Refer  t o  t h e  a n a l y s i s  run l o g s  f o r  samples r e q u i r i n a  d i l u t i o n s .  

Q u a l i t y  Cont ro l :  
The ma t r i x  s p i k e  was no t  w i t h i n  t h e  c o n t r o l  limits f o r  chromium. 

This  i n d i c a t e s  t h a t  t h e  sample ma t r i x  may be  a f f e c t i n g  t h e  d i g e s t i o n  
and /or  measurement methodology f o r  t h a t  a n a l y t e ;  however, t h e  d a t a  a r e  
cons idered  t o  be v a l i d  because t h e  l a b o r a t o r y  c o n t r o l  sample i s  
w i t h i n  t h e  c o n t r o l  l i m i t s .  

Poor d u p l i c a t i o n  was observed between t h e  m a t r i x  background 
and ma t r i x  d u p l i c a t e  f o r  chromium and mercury. Poor d u p l i c a t i o n  was 
observed between t h e  ma t r i x  s p i k e  and ma t r i x  s p i k e  d u p l i c a t e  f o r  
l e a d .  Th is  i n d i c a t e s  t h a t  t h e  sample ma t r i x  may n o t  be  homogeneous f o r  
t hose  a n a l y t e s ;  however, t h e  d a t a  a r e  cons idered  t o  be  v a l i d  because t h e  
l a b o r a t o r y  c o n t r o l  sample i s  w i th in  t h e  c o n t r o l  l i m i t s .  

The recovery  percen tages  of t h e  ma t r i x  s p i k e  and m a t r i x  s p i k e  
d u p l i c a t e  f o r  l e a d  and mercury were no t  used t o  v a l i d a t e  t h e  d a t a  because 
t h e  sample r e s u l t s  were g r e a t e r  than  f o u r  t imes  t h e  r e s p e c t i v e  amounts of 
s p i k e  added. 

Explanatory Notes: 
The ins t rument  d e t e c t i o n  l i m i t s  (IDLs) a r e  used f o r  de te rmin ing  t h e  

U f l a g s  on t h e  i n i t i a l  and con t i nu ing  c a l i b r a t i o n  b lanks .  The method 
d e t e c t i o n  limits ( M D L s )  a r e  used f o r  de te rmin ing  a l l  o t h e r  U f l a g s .  

The f i n a l  concen t r a t i on  i s  ob t a ined  u s ing  t h e  fo l lowing  
c a l c u l a t i o n :  

f i n a l  = ins t rument  read ing  x f i n a l  vo l .  x  d i l u t i o n  f a c t o r  
conc. i n i t i a l  volume o r  weight  

C a l i b r a t i o n  S tandards :  
Ins t rument  c a l i b r a t i o n  s t anda rds  a r e  p repared  monthly from s t o c k  

s o l u t i o n s  purchased from Spex I n d u s t r i e s  I n c . ,  JT Baker, A ld r i ch  
Chemical, VWR S c i e n t i f i c ,  EM Science,  High P u r i t y ,  U l t r a  S c i e n t i f i c  
o r  VHG Labora to r i e s .  

Case Na r r a t i ve  reviewed and approved by: 

Date 
Betsy S. penefee ,  ~ e n i o r / J ~ p e c i a l i s t  
~ n o r ~ a n i d  Analys i s  V 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories s 
Where quality is a science. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG #: ELK05 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GCIMS 

SAMPLE NUMBER(S) : 

Sample Code 
15005 
15005DL 
15005MS 
15005MSD 
162-- 
17005 
171 -- 
172-- 
18005 
18FB- 
181-- 
182-- 
19005 
191 -- 
192-- 
20005 
201 -- 
202-- 

LABORATORY SUBMITTED QC: 
SBLKVVB255 SBLKVVB2553 
SBLKLA256 SBLKLA256M 
SBLKLD258 SBLKLD258L 
255WBLCS 255WBLCS3 
255WBLCSD 255WBLCSD3 
256LALCS 256LALCSM 
258LDLCS 258LDLCSL 

Matrix 
Soil Water - - 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

Comments 
Unspi ked 

10X Dilution 
Matrix Spike 
Matrix Spike Dup 

Client Blank 

Method Blank 
Method Blank 
Method Blank 
Lab Control Sample 
Lab Control Sample Dup 
Lab Control Sample 
Lab Control Sample 

Lancaster Laborator~es 2425 New Holland Pikc, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-268.1 

A subsid~ary of Thermo TerraTech Inc., a Thermo Electron company 



4Ih Lancaster Laboratories 2 
Where quality is a science. 

Case Narrative 
SDG #: ELK05 continued 

SAMPLE PREPARATION: 

No problems were encountered during the extraction of these samples. 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 

All samples were analyzed for the semivolatile polynuclear aromatic hydrocarbon 
compounds. 

Due to a number of concentrations above calibration range, 15005 was analyzed at a 
further 1 OX dilution. 

In 202--, benzo(b)fluoranthene and benzo(k)fluoranthene were not resolved under the 
analysis conditions. The benzo(b)fluoranthene value is a combination of results from 
both isomers. 

No other problems were encountered during the analysis of these samples. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

A number of compounds were not recovered or their recoveries were outside QC limits 
in 15005MS and 15005MSD. Refer to the matrix spikelmatrix spike duplicate form for 
the specific compounds outside QC limits. 

All other QC was within specifications. 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

Lancaster Laborator~es 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories 3 
Where quality is a science. 

Case narrative 
SDG #: ELK05 continued 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

Date: 
Charles J. Neslund 
Group ~eadef ,  GClMS Semivolatiles 

Lancaster Laboratories 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A subsidiary of Thermo TerraTech Inc., a Thermo Electron company 



Lancaster Laboratories -. -- 
Where qualrty is a scrence. 

CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancaster Laboratories 

SDG Number: ELK05S 

Date Received: 09/03/99 

Preparation: 
Samples 191- and 201-- were digested a second time for 

all ICP analyses in batch 99273-5708-005 because of a problem 
during preparation. 

Analysis : 
Refer to the analysis run logs for samples requiring 

dilutions. 

Quality Control: 
Poor duplication was observed between the matrix background 

and matrix duplicate for chromium. This indicates that the 
sample matrix may not be homogeneous for that analyte; however, 
the data are considered to be valid because the laboratory 
control sample is within the control limits. 

Explanatory Notes: 
The instrument detection limits (IDLs) are used for 

determining the U flags on the initial and continuing 
calibration blanks. The method detection limits (MDLs) are 
used for determining all other U flags. 

The final concentration is obtained using the following 
calculation: 

final = instrument reading x final vol. x dilution factor 
conc. initial volume or weight 

Data Package Assembly: 
This sample delivery group was separated by matrix into two 

data packages, ELK05W and ELK05S due to limitations of the 
data package generating software. 

Calibration Standards: 
Instrument calibration standards are prepared monthly 

from stock solutions purchased from Spex Industries Inc., JT 
Baker, Aldrich Chemical, VWR Scientific, EM Science, High 
Purity, Ultra Scientific or WIG Laboratories. 

Case Narrative reviewed and approved by: 

• qq.-&- a t  I 
Betsy s .I ~enefee, ~eniorn~pecialist 
~norganik Analysis 1 

Lancaster Laborator~es 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-655-2300 Fax: 7:7-656-17681 

A % : t ~ ~ r i r ~ r v  cf Th~rmc TerraTpct: Inc , a Thermo Electron comDany 
-. -_I_- -l_l _ c- . .* - - .. 

-^XI- " * -. 



Lancaster Laboratories 
2425 New Holland P ~ k e  Lancaster, PA 17601 

Case Narrative 
SDG# ELK06 

Client : Mobil Oil Corporation 
Project :  MOBIL: 635 Elk St. 

Buffalo, h i  
Volatiles by GC - Water 

SAMPLE ANALYSES 

LL Sample 
Sample # Designat Lion ' 

LF3BK 
LF3DU 
LF3MS 
LF3MD 
LF3FB 
DISTB 
LF-4- 
LF-5- 
LF-6- 
LF-7- 
LF-8- 
SB-11 
SB-14 

QUALITY CONTROL ANALYSES 

SAMPLE PREPARATION 

Matrix 
Soil Water Comments 

X Unspiked 
X 
X Matrix Spike 
X Matrix Spike Dup 

Method Blank 
Method Blank 
Method Blank 
Method Blank 

Lab Control Sample 
Lab Control Sample 

Dilutions were necessary for some samples as noted in the comments section above. 

ANALYSIS 

The integration system reviews the chromatogram retention times, comgaring them to the 
retention times in the ID Window column. A peak in the sample chromatogram with a 
retention time within the ID window is identified as a "hit." 

The method used for analysis was EPA Method SW-846 5030B/8021B. A J&W DB-VRX, 75m x 0.45mm 
capillary column was used for the analysis of all samples. 

The calibration verification standard (injection #32 analyzed on 0 9 / 3 0 / 9 9  at 07:51)  met the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift value: 
was < 15%. (The average 8 drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the client requested compo$nds.) 
As stated in method 8000B (section 7 -5.1.2.3) the data user should be made aware that the? - 
%drift for naphthalene fell outside of the + / -  15% criteria. 

Page 1 of 2 



Lancaster Laboratories 
2425 New Holbnd Pike Lancaster, PA 17601 Case Narrative 

SDG# ELK06 

Client : Mobil Oil Corporation 
Project: MOBIL: 635 Elk St. 

Buffalo, NY 
Volatiles by GC - Water 

The calibration verification standard (injection #71 analyzed on 10/01/99 at 0 0 : 4 8 )  met the 
requirements of SW-846 Method 8000B (section 7.7) since the average of all percent drift values 
whs < 15%. (The average 8 drift was calculated using all of the compounds in the standard, 
though the CCV summary form in this data package only reflects the client requested compounds.) 
As stated in method 8000B (section 7.5.1.2.3) the data user should be made aware that the 
%drift for o-xylene fell outside of the + / -  15% criteria. 

OUALITY CONTROL AND NONCONFORMANCE SUMMARY 

Client submitted batch QC was referenced. 

For samples 3239768 and 3239770MS, the surrogate, 1-bromo-4-chlorobenzene, is outside o f  
specifications due to the nature of the sample matrix. 

The recovery of naphthalene in the MS and MSD is outside of specifications. However, the 
corresponding laboratory control sample is acceptable, and shows the system to be in 
calibration. 

DATA INTERPRETATION 

Duz to the limitations of the data package generating software, the NYSDEC ASP forms could not 
be included for the GC Volatiles data. Sample results are summarized on the analysis reports, 
and QC and calibration information is included on summary forms in this section of the data 
package. 

Narrative reviewed and approved by: 

& & ~ l & & $ ! !  MicheLe M. Tur r, Manager 
Date 

Page 2 of 2 



a 
Lancaster Laboratories -- 

Where quality is a science. 

CASE NARRATIVE 

Client: Mobil Oil Corporation 
SDG#: ELK07 

LANCASTER LABORATORIES 
SEMIVOLATILES BY GCIMS 

SAMPLE NUMBER(S) : 

LL #'s Sample Code 
324 1,775 SB28- 
3241 776 SB28-MS 
3241 777 SB28-MSD 
3241 778 SB28D 
3241 779 SB28F 
3241 781 SB19- 

LABORATORY SUBMITTED QC: 
SBLKVVC277 SBLKVVC2779 
277WCLCS 277WCLCS9 

Matrix 
Soil Water - - 

X 
X 
X 
X 
X 
X 

Comments 
Unspi ked 
Matrix Spike 
Matrix Spike Dup 

Method Blank 
Lab Control Sample 

SAMPLE PREPARATION: . 

Due to insufficient sample, only 975 mls were used in the extraction of SB28D and 
968 mls in the extraction of SB28F. 

No other problems were encountered during the extraction of these samples. 

ANALYSIS: 

The method used for analysis was SW-846 Method 8270C. 

All samples were analyzed for the semivolatile polynuclear aromatic hydrocarbon 
compounds. 

No problems were encountered during the analysis of these samples. 

Lancaster Laboratones 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax 717-656-2631 

A subsidlaw of Thermo TerraTech Inc , a Thermo Electron company 

-- --- __I I^ . . ' -...-.. -.- - - -- 7-- " - - . -. v-" --a'-- -- - . -"- 



Lancaster Laboratories 
2 

Where quality is a science. 

Case Narrative 
SDB #: ELK07 continued 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY: 

All QC was within specifications. 

DATA INTERPRETATION: 

Only non-conformances for client requested compounds are addressed in this case 
narrative. 

No further interpretation is necessary for the data submitted. 

Case Narrative Reviewed and Approved by: 

FA<: r 
Charles J. Nedund 

Date: / J 4 ~ 7  

Group Leader, GClMS Semivolatiles 

Lancaster Laborator~es 2425 New Holland P~ke, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax: 717-656-2681 

A suhsrdlary of Thermo TerraTech Inc , a Thermo Electron company 

-- -.- -I X - * -.- - - - - -  -- --- 



Lancaster Laboratories 
Where quality is a science. 

CASE NARRATIVE FOR INORGANICS 

Laboratory Name: Lancaster Laboratories 

SDG Number: ELK07 

Date Received: 

Analysis : 
Refer to the analysis run logs for samples requiring dilutions. 
All of the samples for lead and selenium required analysis by Method 

of Standard Additions (MSA) because the post digestion spike on the 
background sample of the digestion batch recovered less than 85%. 

Quality Control: 
The matrix spike was not within the control limits for lead. The 

matrix spike duplicate was not within the control limits for selenium. 
This indicates that the sample matrix may be affecting the digestion 
and/or measurement methodology for those analytes; however, the dats are 
considered to be valid because the laboratory control sample is 
within the control iimits. 

Poor duplication was observed between the matrix spike and matrix 
spike duplicate for selenium. This indicates that the sample matrix may 
not be homogeneous for that analyte; however, the data are considered to 
be valid because the laboratory control sample is within the control 
limits. 

Explanatory Notes: 
The instrument detection limits (IDLs) are used for 

determining the U flags on the initial and continuing calibration 
blanks and in the calculation of the %R for the Graphite Furnace AA 
(GFAA) analytical spikes. The method detection limits (MDLs) 
are used for determining all other U flags. 
The final concentration is obtained using the following 
calculation: 

final = instrument reading x final vol. x dilution factor 
conc. initial volume or weight 

Calibration Standards: 
Instrument calibration standards are prepared monthly from stock 

solutions purchased from Spex Industries Inc., JT Baker, Aldrich 
Chemical, VWR Scientific, EM Science, High Purity, Ultra Scientific 
or VHG Laboratories. 

Case Narrative reviewed and approved by: 

Quality Assurance 

,ncaster Laborator~es 2425 New Holland Plke, PO Box 12425, Lancaster, PA 17605-2425 717-656-2300 Fax 717-656-2681 
fi r ,  r h r  l l ln t  nf Thormn Tnrr7Torh lnr a Thprmn FIPT~MT.  C C l q n i ) ~ ~  

I. c- - - .  * -.* - "  - - *- - 
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ncaster Laboratories 
2425 New Holbnd P~ke Lancaster, PA 17601 

Case Narrative 
SDG# ELK07 

Client : Mobil Oil Corporation 
Project: MOBIL: 635 Elk St., 

Buffalo, NY 
Volatiles by GC - Water 

SAMPLE ANALYSES -- 

LL Sample 
Sample # Designation 

3241775 SB28- 
3241776MS SB2 8 - 
3241777MSD SB2 8 - 
3241778 SB2 8D 
3241779 S B 2 8 F  
3241780 PINTO 
3241781 SB19- 

OUALITY CONTROL ANALYSES 

SAMPLE PREPARATION 

Matrix 
Soil Water Comments 

X Unspi ked 
X Matrix Spike 
X Matrix Spike Dup 
X 

Method Blank 
Method Blank 

Lab Control Sample 

No sample preparation was necessary. 

ANALY S I S 

The integration system reviews the chromatogram retention times, comparing them to thc 
retention times in the ID Window column. A peak in the sample chromatogram with a 
retention time within the ID window is identified as a "hit." 

The method used for analysis was EPA Method SW-846 5030B/8021B. A J&W DB-VRX, 75m x 0 .45rnm 
capillary column was used for the analysis of all samples. 

No problems were encountered during analysis. 

QUALITY CONTROL AND NONCONFORMANCE SUMMARY -- 

Client submitted batch QC was referenced. 

The recovery of m, p-xylene, o-xylene, n-propylbenzene, 1,3,5-trimethylbenzene, 1,2,4- 
trimethylbenzene, p-isopropyltoluene and naphthalene in the MS and/or MSD is outside of 
specifications. However, the corresponding laboratory control sample is acceptable, and shows 
the system to be in calibration. 

Page 1 of 2 



bncaster Laboratories 
242 5 New Holland P~ke Lancaster, PA 1 760 1 

Case Narrative 
SDG# ELK07 

Client : Mobil Oil Corporation 
Project: MOBiL: 635 Elk St., 

Buffalo, hY 
Volatiles by GC - Water 

CATA INTERPRETATION 

Due to the limitations of the data package generating software, the NYSDEC ASP forms could not 
be included for the GC Volatiles data. Sample results are summarized on the analysis reports, 
and QC and calibration information is included on summary forms in this section of the data 
package. 

Narrative reviewed and approved by: 

Michele M. Turner, I ~ a n a ~ e r  L\ Date 

Page 2 of 2 



Date: 812999 --- 

Analyst: K.H. 

Start Time: -___ 4:30 

End T~rne: 4 3 5  

QC Checked by: .G" . . . .3(!?!/q5 . . .. . 
w g(bcll9s Data Entered by: : .. ... ... . .. .. . .. . .... 



Tabk 5 .  Summary of V d a ~ i k  Orgdnic Cornuott8x.k Dcrccceb tr\ Soil Sanrples, htob~l Batfilo 'Kcrntiriai, Bt~lTaIo, New Yolk. 
I '  

-- - ------ ---- -- -- -- ------ 

--- & ~ a :  /F,lJc Sircct Lot [~crn~ioal  Dispcjsd Site l ~ o m x r  Lube (hl Baulding 
Sample I)esignat#rn. ESL-4 ESI,8fiSL W W1 fSL-$/ESL-W I EX,- I 2 J -F-5 1.1:-7 SB-7 SR- '1 

Sample Date: 6122198 6/22/98 6 ~ 2 ~ 8  6/92198 8/6/39 W16iW 6/;26i98 60W8 
SiimpleDepth(itMs): 1.5-2 1-5- 2 8- 10 1 S . 2  2 1 -23 21-23 0-2 8-10 

Parameter 

5 .SO 5U SU 5 -2U 5U 5.2CI t IOU 246 
l&J 9.IJ SIJ 5.2U SU 5.2iI f IOU 46 
7.25 8.35 511 5-21] SIJ 5 2U 11011 9 
355 24 1 OU IOU 1 OU 10U 1 700 160 

TOTAL DTEX 60.2 41.6 0 0 0 0 1780 543 

ROUX ASSOCIATES, MC. 

)r@g - Micragrmrs pa k d q p m  
U - Tbc N c y u  m analyzed fa. bat not d M t c d  abovc (k 'cportnl SUII~IC limit. 
I - Thc analytc was p t i v d y  idcn~ificd: the associated numerical d u e  is zbe apprmirnate canumtration 

dtkt rnalytc in the sample. 
UI .- The am* was nat detected rbme the rrporfad quantitatiaa limit. Hawmr the rtport#1 quantihlion 

Intit Klay be biacd- 
N A  - Not molyad 

W d  - Anrlytc dcbctal  

UC,~~ZEQVWQ.Y 1 ins 
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Table 5 Summary of Volatik Organic Compounds Ucteckd in Soil Samples, M&il Buffalo Terminal, ihffalo, Ncw York. 

i 

nsca: (17urmcr --- ~ u h e  011 ~ u i  I&% - - - 
Samplc Ucsig~,llntion- SB- 8 SB-8 Se-9 SB-9 S13-1(1 Sn-10 SH-1 IJI-U-1 3 Su-14 Sl4-15 

Sample Ihtc: &26#FI M26f'98 m 8  6/26/9% fY26198 6f26#8 7flLY')Y 7/2'!!99 7126i99 7127f99 
~ m p l e  ncpth ( ft bls j: 0-2 10-12 0-2 18.12 0-2 8-10 I 8-20 11-13 13-15 11-13 

Pairmeter 

Totd VOCS 74.7 59% 88.2 IS167 11% 73390 284-@ 17078 12- 

@kg - Microgrrrrr per kilagrnn 
U - fht d y k  was analyzed for, but not dntacd above the rtpmcd sample limit 
J - Thc rnrlylt was positivdy i&&d rhc aawciatd numerical vduc is the rppxicnac cancenuatim 

of he  nrlytc in the sample. 
1JJ - The anatye was nat d ~ ~ d ~ t a l  abve the rcpcwted quaatitation limit. Houmcr the reported qwntdaion 

Wd nuy be b i d .  
N A  - Nd awlyxcd 

Bold - Arwlyk *ted 

ROUX ASSOCIATES, WC. 
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~ m p l e  ncpth ( ft bls j: 0-2 10-12 0-2 18.12 0-2 8-10 I 8-20 11-13 13-15 11-13 

Pairmeter 

Totd VOCS 74.7 59% 88.2 IS167 11% 73390 284-@ 17078 12- 

@kg - Microgrrrrr per kilagrnn 
U - fht d y k  was analyzed for, but not dntacd above the rtpmcd sample limit 
J - Thc rnrlylt was positivdy i&&d rhc aawciatd numerical vduc is the rppxicnac cancenuatim 

of he  nrlytc in the sample. 
1JJ - The anatye was nat d ~ ~ d ~ t a l  abve the rcpcwted quaatitation limit. Houmcr the reported qwntdaion 

Wd nuy be b i d .  
N A  - Nd awlyxcd 

Bold - Arwlyk *ted 

ROUX ASSOCIATES, WC. 



I able 5 -  Surntnary of Volatile Orgsnic Compouids Detected in Soil Sanlples, hfobil Suffab Trrrminal, Buffalo, New Yolk 

~ r e =  1l;orrncl. Lube Oil Iluilding 
San~pleDesign-atiun: SB-16 SB-17 SB-17 SO-18 S13-I8 SR-19 S13-20 SI3-20 $33-24 ~13-24 

13enzene 
Toluene 
Ethylbcilune 
Xy ltc~cs (btal )  

TOTAL BTEX 6838 41 1 4 m  9120 3170 1839 438 9390 - 0  84.7 

@@kg - Micrograms per kilogram 

U - 'I he m d y ~  was a n a l y d  for, twl not detected &ow Ihc rrporrcd smpk limit. 
J - Thc o l w l y ~ ~  was ~ladtively identif~d: the tasociaced nurrpcricrl value is &tc appmximatt urnccnhdion 

of the rnalyte in tQc rampk. 
UJ - Thb: malyk was nat detected ahaw The reported quantirhn limit Homva The +ed qranti31ian 

limtt may be based. 
NA - Not mdyzcd 

(kCd - Aor))rtc ddoded 

M C ~ ~ ~ U Y O I . ~  I tns 



T&k 5 .  Summary of V d a ~ i k  Orgdnic Cornuott8x.k Dcrccceb tr\ Soil Sanrples, htob~l Batfilo 'Kcrntiriai, Bt~lTaIo, New Yolk. 
I '  

-- - ------ ---- -- -- -- ------ 

--- & ~ a :  /F,l.k Sircct Lot [~crn~ioal  Dispcjsd Site l ~ o m x r  Lube (hl Baulding 
Sample I)esignat#rn. ESL-4 ESI,8fiSL W W1 fSL-$/ESL-W I EX,- I 2 J -F-5 1.1:-7 SB-7 SR- '1 

Sample Date: 6122198 6/22/98 6 ~ 2 ~ 8  6/92198 8/6/39 W16iW 6/;26i98 60W8 
SiimpleDepth(itMs): 1.5-2 1-5- 2 8- 10 1 S . 2  2 1 -23 21-23 0-2 8-10 

Parameter 

5 .SO 5U SU 5 -2U 5U 5.2CI t IOU 246 
l&J 9.IJ SIJ 5.2U SU 5.2iI f IOU 46 
7.25 8.35 511 5-21] SIJ 5 2U 11011 9 
355 24 1 OU IOU 1 OU 10U 1 700 160 

TOTAL DTEX 60.2 41.6 0 0 0 0 1780 543 

ROUX ASSOCIATES, MC. 

)r@g - Micragrmrs pa k d q p m  
U - Tbc N c y u  m analyzed fa. bat not d M t c d  abm (k 'cportnl SUII~IC limit. 
I - Thc analytc was p t i v d y  idcn~ificd: the associated numerical d u e  is zbe apprmirnate canumtration 

dtkt rnalytc in the sample. 
UI .- The am* was nat detected rbme the rrporfad quantitatiaa limit. Hawmr the rtport#1 quantihlion 

Intit Klay be biacd- 
N A  - Not molyad 

W d  - Anrlytc dcbctal  

UC,~~ZEQVWQ.Y 1 ins 
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M C ~ ~ ~ U Y O I . ~  I tns 



Table 5 .  Summary of Volstiie Organic Co~npaulwts Dekckd in  Soil Samples, Mobil Buffalo I'crmirral, Butralo, New Yolk. 

- 

Area: [~anner Lube Oil Burldl 
 am& ~estgn&]~. SB-27 SB-27 *SE5-28 SB-78 SB-30 I58-30 

Samplehe: #3B9 W 4 B  #3/99 W4199 8i5.W &'Ci193 
S3qk DeptL (ft Mt): 11-13 0-0.5 11-13 0-0.5 9-11 6-03 

Parameter 

jc&g - M i ~ n #  per kaloyan 
U - W i  d y t c  was a d y ~ c d  k c ,  bat not J-u vbuve the scpaned smpk lht. 
J - 3% mdyte waarpoeirivcly it(crrtW: t k  a&kd numcricd vehrc is h rqproxinratc aorcdrrt ion 

ef the a d *  ir i)re sampk. 
UJ - 'Ik analyte wasnot detected abm'l'bc rcparted qc~mttalion lad. Harvmr The reported quantiltMI 

!in61 may bc bi#al. 
NA - lstat andywd 

Edd-Amrly(e&tcdcd 

ROW ASSOCIATES, WC. 



T'ahlc 6. S,rn;~nary of Vola~ilc (higiilc~ic: Cornpc>~c~Kfs Ilekctcd in Groun<f\vatei Sarnplcs, Mobil Duffjlo 'l'errnlctd, 13uSfa10, New York. 

wk 8!23/39 9f28199 9f28E99 $f23/99 90WW $f2S/c)9 9!2#9'1 IY25B9 9/2m 
Paranurcr 
(Concentrations in p&) - 

TOTAL BTEX 85 

NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'Total VtKS 45.7 113.83 57.3 0 -- 4.7 03 5.5 85 36.7 

Nates: 
pg& - Micmgrrms pa liter 

, 

U - The uaalytc: au r d y d  fc#, but aot &tad abow Ou: npartad saxnplc limit. 

1 - T)rc malytc was gmsilivdy identified: the aswalted numerical vatue IS the a~~"dotinmte cosrccntcdiorr 
of the malyte m the sample. 

UJ ftpG malyk was liOt detected &ow the reportad qurntinlion lime. However [he reported qmtitarion 
- liclrit m y  bc btascd 
NA - Nat anolyaod 

(kM - Analye dctcad 

ROUX ASSOCIATES, tNC. 





'Table 6. Summary or Vo!stile Orgsxric Coanpo\~i~ls lktecced in Grurmdvnt~.r Samples, Mubil Buflalo Terminal, Buf!';slu, New York. 

Atea. -------- 
S;urytb Desigr~ation. SB-28 SB-28 DUP 

Sample nate. 909199 9429/99 

TOTAL S T E X  28.7 39.7 

ROUX ASSOCIATES, INC. 



*it3Mc 3. Slut~amry a! Sem~iwhttlc Organic C-~myoimds lletedcd in Soil S a n ~ l a ,  hlobrl IkrCCLilo Terminal, ButTalo, New York 

d 
J -- 

~ r e a : [ ~ l k  - -  Shecl - Lot --- -- - 
SmpJc D.signa@ia,: E L . -  1 ESL-2 I -  iSJ,4 ESC--S 6 ~ 1 2  CSL-7 1ISI.- l$lFI;Sl,Wl ESLB/ESI,W I 

,Sample Date: t;117/98 9f2/99 &/171i)8 6117J98 6117B8 6117fi8 6117t98 61 1 ?&I8 W22BI 
Sunple Depth (ft bls): 0-05 0-0-5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 8-10 

TOTAL SVOCS 1- 4667 4927 14458 8645 4987 ]!%I4 1182 0 

pgkg - Micrugratwr pcr ki(qp~n 
U - T k  mdyk wu mdyzed fix, but rat &we IQc reported smpk E d .  

ROUX ASSOCIATES, INC. 

J - Thr rralyk was poritively dmtificd. rtu: aseaciated nrm~kal value is  rhc appmxnnrdc cmccntration 
of the mslyfe tn thc sample 

UJ - n# awiy& was not detected h e  tbc reprltcd quaatitation limit. I I ~ w r v c r  tbe repttcd quanli~atim 
lid may be biased. 

N A - Nat mdyzed 
IbY - An Jyte decdcted 



l'ablc 3 Srcmury of Seit~ivolac~lc Oryatiic Conlpo~~nds l)clcc\cd in Soil Srrtqdes, Mobil Brr&lu T~LLII~WI, B~tnjlo, New Yot k 

-- - ---- ---.- - . - - ---.- - . -- - .-------.------- -- --.-- 

AM:[EI~ s&t L O ~  

S a ~ ~ ~ p l c  Dcsigmtiui: ES1.-9 KSL-iO ES1.;- 1 I ESL- I2 ESL- 1 1  ESC..- 1.3 13SiP 13 4 E X -  I4 ESIyI 4 
Sample Date: #17#% 6/17P18 61171196 6117/P8 9i2W 9W93 9/2/99 9/2/39 9Na3 9/2/99 

Satrrple D t y t l h  (ff bls); 0-0-5 0-0.5 0-0.5 0-0.5 0-0.5 1-2 2-3 0-0.5 \ -2 2-3 
Parameter 

IOU 
7 u  
1 IeJ 
13113 
4 9 J  
-.I 
394J 
20w 
SS8J 
12e.J 
7695 
40U 
36al 
au 
41@3 
670 J 

pgkg - Micwams per lcilayna 
U - T k  enalyte was malyaed for, but not dctected above [he m p t t d  sample limit. 

ROUX ASSOCIATES, W. 

1 - l h c  analytc wrs pwitivdy identified: the aaocicltcd numerical value is the approxinute cartcentratran 
of the anafyre in the s e k .  

U1- Thc ardytc was not dclcctd .bow I)rc rcportd qumtihtian limit. h w c v c r  rhc reported quontir~tion 
limit m y  be b i r d .  

MA - Nat Yldyaad 
8dd - Analye dctecrcd 



'fable 3. S~wnmary of Semivolatile Organic Com~uutds Ikkctmi iu Suit Qmples, hfobil Buffah Teu~iual, Butfilo, New Yak 

- -----.-- -A .------ ------- --- 
~tea:[EJk ~ k t  Lot 

Sample Ilesignation: ESG 15 ESL-15 ESL-I5 ESL- 16 ESL- 16 ESL- 16 ESL 17 ESL-17 EST .-I7 ESI .- 18 EST, I R 
SamplcDrhc: 9/2/P9 91;1/99 W2K9 9t2B9 9/2fB 9fBW 9DB9 9R199 9/up9 9Q193 9/2199 

Sampk: Depth (il Us)- 0-0.5 1 -2 2-3 60.5 1-2 2-3 0-0.5 1-2 2-3 0-0.5 1 -2 

TOTAL SVOCS 194210 83150 2191Q 9123 4299 422 13782 2lOSg 1798 2172 1- 

p@g - Micrograms p a  l a i  
U - The adytr was rpulyzcd for, bet not detected eve the repofied nnr~k limit. 

J - Thc malyte was porkively Mitied-  rhe nuanericrl value is rtrc approximate corrce~lrdioa 
&f the aculyte in the sample. 

UI - The analytc wae rmt dClEdlod abow t k  rcportcd quoatitaim lixntt. H w c r  thc qumrhtrtim 

limit may be b i d :  
NA - Mot rrrrlpnd 

Bold - Anrlytc detected 

ROUX ASSOCIATES, INC. 
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394J 
20w 
SS8J 
12e.J 
7695 
40U 
36al 
au 
41@3 
670 J 

pgkg - Micwams per lcilayna 
U - T k  enalyte was malyaed for, but not dctected above [he m p t t d  sample limit. 

ROUX ASSOCIATES, W. 

1 - l h c  analytc wrs pwitivdy identified: the aaocicltcd numerical value is the approxinute cartcentratran 
of the anafyre in the s e k .  

U1- Thc ardytc was not dclcctd .bow I)rc rcportd qumtihtian limit. h w c v c r  rhc reported quontir~tion 
limit m y  be b i r d .  

MA - Nat Yldyaad 
8dd - Analye dctecrcd 



'fable 3. S~wnmary of Semivolatile Organic Com~uutds Ikkctmi iu Suit Qmples, hfobil Buffah Teu~iual, Butfilo, New Yak 

- -----.-- -A .------ ------- --- 
~tea:[EJk ~ k t  Lot 

Sample Ilesignation: ESG 15 ESL-15 ESL-I5 ESL- 16 ESL- 16 ESL- 16 ESL 17 ESL-17 EST .-I7 ESI .- 18 EST, I R 
SamplcDrhc: 9/2/P9 91;1/99 W2K9 9t2B9 9/2fB 9fBW 9DB9 9R199 9/up9 9Q193 9/2199 

Sampk: Depth (il Us)- 0-0.5 1 -2 2-3 60.5 1-2 2-3 0-0.5 1-2 2-3 0-0.5 1 -2 

TOTAL SVOCS 194210 83150 2191Q 9123 4299 422 13782 2lOSg 1798 2172 1- 

p@g - Micrograms p a  l a i  
U - The adytr was rpulyzcd for, bet not detected eve the repofied nnr~k limit. 

J - Thc malyte was porkively Mitied-  rhe nuanericrl value is rtrc approximate corrce~lrdioa 
&f the aculyte in the sample. 

UI - The analytc wae rmt dClEdlod abow t k  rcportcd quoatitaim lixntt. H w c r  thc qumrhtrtim 

limit may be b i d :  
NA - Mot rrrrlpnd 

Bold - Anrlytc detected 

ROUX ASSOCIATES, INC. 
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ROUX ASSOCIATES, INC. 



TaMe 3 .  Stinauury of Scmivohtile Organic Cmtyovrrds Detected in Soil Saslpfes. MoGiI Buffalo 'I'crrr~irlili, 13ccfT;rlo. New York 

.- - - ---- - ----- - ----- --- -- 
~rearm S-eet Lot i~cnninal Dispasat Site 

S m p k  nesqpation: FSI .-I 8 ES1,19 ESL-19 ESL-19 E S 2 0  ESL-20 EL-20 W-5 LF-7 
SimapleLhte: 9/2/99 9:2!99 W/99 9f2.M 9tuP9 912t99 9LB9 1iW99 811iiIY9 

Sample hpth (IR bb); 2-3 0-0.5 1-2 2-3 0-0. S t -2 2-3 21-23 21-23 

Aceoaphtheat 
A c c ~ h c  
A M ~ C ~ C  

BeRzo[a]aarthracem 
==olalpyrmc 
B c n z ~ ] f l u o t a n ~ n e  
Bauols&*~&wl- 
k o (  kJ tluo~anthcne 
Chr ysemc 
DBenzo(aIblmtArPcenc 
Fluarantbcne 
Flrmnmc 
Imdcna[ l,2,3-cdhrcne 
Nap)&akae 
fheHanthmw 
Pymlc 

TOTAL SVOCS 0 1 6267 82 0 Sn3 1364 95 0 374 

pdkg - MkrOgpZlS per Irilagrm 
O - Tbc arrrlytc wss andyaod fix, BU( mil dctccbad above dlc nporlad slmrpk limit. 

J - The arrlyk wsa 9aa;rlmly idmtifsed: lbe assec&d ammid value is the ipproxinrelt: cawcnhatiam 
of lhc amtyte in Ihc rrrrpk 

UI - The malyte was nnlt de(ecced above 1 k  reported qaal~taiun linal- Howcvcr rk c c p t a l  quratb(iaa 
ltrnct may be b i d .  

NA - w d y z b d  
Bdd - A m t  dct&~d 

ROUX ASSOCIATES, N. 



Table 3. S ~ ~ w ~ n a r y  ot Sen~ivolatik Organic Compounds lkrectcd in Sotl Sa~xtples, btobil Uut'falo Ternrival, Buffalo, New Yolk 

0 3  
A=: [~arnier Lube Bui ldit~g -- -- 

Sample Llcsignaticm: SD-7 SR-'7 SR-8 SB-8 SB-9 SB-9 SU-I0 SR-SO SB-lL/I,B-1 
Sanr(lleDate: 6/26/P8 6f26f98 612-8 6226#8 Ci126138 W26&8 6126EI)H 612619% 7/1/99 

Sample Depth (it bb): 0-2 8-10 0-2 1Q-12 0-2 10-12 0-2 8- 10 18-20 
Panmctcr 
(Cancentrations in @kg) -- 
A c e n ~ o c  
Acenrphthyknc 
Anthracen 
Benzo[a lanthracene 
Bc~lzo[alpynme 
B c ~ o ~ ] f h , o ~ ~  
Renzo[g,h,ilpay kne 
Benzobffjuoa;lntIxzu 
a r y x n c  
Dibm@a,hJantbraceac 
F1uoranlhe.m 
F)uo1me 
Jndcno[l,2,3-cd)Qyrahc 
Naphthalene 
Pkcnrnthnne 
Pyrme 

TOTAL SVOCS 

SfaO 
71 (KJ 

10968 
IWOO 
iH06 
1 MOO 
4486 
4mM 
11aw 
1 5 w  
25Wl 
7MO 
5188 

3 1 W  
. . 27- 

2 2 w  

pgl)cg - Micrograms pu kilogrrm 
U - ' J b  analytc was anzlyzal for, but not detected abavc the rcqortcd ampk limit. 

ROUX ASSOCIATES, 1NC. 

J - Tlrc aaalyte was piositivcly identified: the rsmchtad aurnainl value is the ap9crrxirnate oanccdmlion 
. . . af thc u\;riyk in the sample, 

UI - Tk atulytc was a d  detectad &vc the rcparttd quantiWion limit. I4owcver thc rqor Onf quurlitatior: 

limit may be b i d .  
NA - Motanalyad 

Iktd - Analytc dctectcd 

i-i 
x> 
-4 m 
Ln 



lable 3- Sunllnary d Senliuolrtik Organ% Compounds Detected in Soil Samples, Mobii Buffalo Tamiml, Uuffalo, New York 

(Concentratbas an )rg&g) 

AcmapkthctLe 3000 m 
Acenaphfhylcnc 210U NA 510 3W NA, Y ~ " . N # ~  
Arrthncene 1-6 258 1240 IS(O 18011r~~+sd 22(0 a0 62a0 943" 
Renzn[a)anthraceae 1280 266(d 4- a40 & 
18enzo(a)pyscmz 140 & 38W 160 u 
l3cm@blfluor a d m e  89 & s4ea 180 Ix 
Be~=a[g,ii]peryl- 430U 35U 
Benzo(kjfiuormthent 210U 40U lo@@ 52 tb. 
ctv== 449 65@0 I?@ k 
D i b ~ t o j a , h ~ r t b c ~  210U 4 8 r  IZW 260U 40U 918 3SU 
F h m r a n h  290& 88IW) 2m UI 
F1-e 1240 17We 650 
1-1 l,2,3-cd* 2 1 0 ~  140 u 12013 260u I 0  96- Ilc rroa 40u 2100 87 u 
Nalphthrlene 3500 2 17@@ 999 4760 340 1#00 146 3- 
Phcn-hruLe 21w 991) L 9006) 1mw 1508 27000 la0 
Pyreme l l ~ p  I@$# 700 k 

@g - Micmpams pclt tlogfmr 
U - The a d y t c  wrr * m a w  fao, but not detected tho= the r-d sample I #rir. 
J - 'I)LC aml* was p s i t i d y  denlificd. tf#r ssacirtcd numerical valw is the appmximae c m x h ~ i o n  
of the malye in the s q k .  

W - l 2 u  aaalylt mu not detected above the reported qulatibtioa lirnit However thc r c p & d  qurmrilirtiua 
limit yay be biased. 

N A  - Not mklyacd 
Bodd - Anrlyte dt(~clcd 

ROUX ASSOCIATES, WC. 





Table 7. Stmrmnty of Scolivohtik Or y l u c  C o n p d r  Dckxkd in G ~ ~ ~ ~ ~ W D I C I .  Sunplcs, Mobil BuMo T c ~ m i t a l  Buffilo, New York. 

' --- -- -- 
~rezx[~emnnal Disposal Site [FOC~XS Lube BuiMimg 

Sampk flesig~~atirm: LF- 3 LF-4 LF-4 LF-6 U r 7  LF-8 SU-ilLB-1SB-IlRBIIXJP SB-14 SB-14,, 
Sample D*: W3#9 003f99 8fZW9 8/25/99 8/25@9 8/25f99 &2399 8/23/99 W 2 3 M  8/23/99 

(Concentrations m pgK) 
, 

TOTAL SVOCS 24 0 0 16 0 0 57 54 49 17 

NOIGS: 
(I&@ - biicrogr- per l* 

U - The analytc was d y l a d  CM, but n d  dcteded #bow the rcparted sample limit- 
i - Tkc d y t e  was idmiid: the a g o e u ~ ~ d  narncrical vrkc i s  chc agproximote macamWb 

of lke a d y t c  in tk um~k 

UJ - Tk rdyrte wls not detected rbovc the reported quanthtiun limit. However the qaadrlion 
knit may bc biased. 

NA - Narrndyabd 
6d - Aroiyk ikcctcd 

ROUX ASSOCUTES, MC. 



Table 7. S~~nlnaty oC Smlivolarilr Organic Con~pounds Detected in Groundwater Samples, Mohil Buff& Tanlinal, Uuftilo, Ncw York. 

Area: 
Sample kigoation: SB- 16 SB- 19 SB-28 SB-28 DUP 

SIIllplc Date: 812389 9f29199 9f29B9 9/29B9 

Acc~wplrlhykue 1 3 ~.!m 1u 1u 
Anthacute 3 2 3  iU tU 
~ z o [ a ] a n t h ~ ~ ~ e  3 s- 1 5 IU 1U 
&=[a@- 1 3- 0.9U iU 1U 
Rcwo[bJkrurrnthac \U 0.9U IU 1U 
Berzo[gJl,i]peqkene IU 0.9U 10 1U 
Btrm@c]flumanthme IU 0.911 IU t U  
Cwsene r ' T  t T  IU tu 
Dibcm(a,h~urthraccr~: 11J 0.911 1U 1U 
FIUOZ asthene 2 J  3 3 -  IU IU 
Fluonme 1U 4 l U  1U 
Indelno(l,2,3-cdlpyrccrt IU 0.9U tU IU 
Napkthalcnc 3 4 lU  IIJ 
Pkaaalbra~e 21 7 1U 1U 
Pyrene 7 3 1~ 2 T 
TOTAL SV- Sa 29 0 2 

Notes: 
&I., - Micrograms p a  l i e  

U - The d y n  was analyzed tbr, but not deacted above tbe rcpafcd sample l imi~  

oftkt amlyte in lbe ample. 
UJ - 'llu malyte was mat detected above t k  nportcd quaatitatinn limit Howcvcc tllc repo~ted qua~~tilrrtiacb 

h i t  may be biscd. 
NA - No4 analyzed 

k l d  - Analye dcracted 



Table 4. S u n ~ m v y  o f  hletals 1)etmed i u  Soil Samples, Mobil Bttflilo Tcrlninnl, Buffalo, New Y ork. 

.---- ~ r r a . [ ~ t  Strcct Lo) 
SunQle Dcsiguatian: L -  ESI.-2 ESL-3 ESL-4 ESL-5 ESL-6 ESL-7 ESL-FVESL-WI ESL8/1;SGWJ ESL-9 

SInple Date; 6/17/P8 6(17/98 6/17/38 6/17/98 6117198 U17/'!!8 &117/Y8 6/17tW 6123B6 6117B8 
SmrpGc I ) ~ A  ( Q  bk): 80.5 0-0.5 0-0.5 0-0.5 M . 5  0-0.5 0-0.5 0-0.5 8- 10 0-0.5 

Cadmium 
Cc)#amium 
Lead 
bfmcury 
Nickel 
Selenium 
Thrlliurn 
vanadium 

mgkg - M i l l m s  p a  ki- 
u - T L ~  nrlyte was analpxi for, b a ~  mc a d c t ~ d  a b v e  *c ~rpatrd mmpk iinit. 

I - ?he aadyte wu qoditivtly i&dirdr rhc r&cd nunrcricil d u e  is the appmxkntc: caJcclrtdon 

of the rarlyic in the u~lpk 
UJ - The rralytc wus nnt &%ectcd abovc mrkd qurntldron 11md. H- the rcgoctcd qvmtiistioa 

Ird caay be b b c d  
MA - N& 

Bald - And* dctcdcd 

ROUX ASSOCUTES, MC- 



Tahk 4- St~~unat.y of Metals Oerccred in Soil Samples, Mobil Iln Il'do TamiraI, B ~ l f a l u ,  New Yo) k. 

I / /' /' 

/" .-" - -. ---- 
~ r c a :  ( E M ~  Strcet Lot 

/' 

S a d  Oesigaation: ESL-I0 14SL- 1 I ESt .- 12 ESL-13 ESL-13 ESL-13 ESI-- 1 d ESI, 14 1S1,14 ESI,I 5 ESI,I 5 FSl .-I 5 

CaJmiwA 
CJlromium 
Lead 
Mercl~ry 
N tckel 
%kniUm 
Thallium 
Vanadium 

oq&g - Mil li- p a  kilogram 
U - The atulytc was mdyrad far, but Iwc ducctcd abovc the ~ p o r t c d  sample limit. 
J - Tbc malyte wns positively idealifiak tbe mwcircd nrmricat value is the approxiauk caocatmtion 

UJ - the ~ n a l y k  was not detected abavc chc repaned quatttitatim hmit. Howlcvcr the npactcd tpanticwlon 

ROOK ASSOCIATES, MC. 

limit may bf W d .  
NA - Not mmlyzcd 



Table 4. S~rnrna~y  of Metals Detected irt Soil Ssm)lles, hrlobil Ruflalo '1-ermiaal, Buffalo, New YarL 

----- Arca:IElk Street Lut 
Samle Dcsirnarion: ISSL- 16 ESL-16 ESG 16 ESL-17 ESG17 ESL- 1 7 ESL-18 ESL-18 ESL-18 IISL-19 ESL 19 ESIr 19 a .2 

Sample Date: YDM 9i2/99 9/2/99 9m9 982199 Y I Z N Y  9Rf99 9#2f9?? 9I2f99 9l2M 9DB9 912199 
Sample Depth (ft bls): 0-0.5 1-2 2-3 8-0.5 1-2 2-3 0-0.5 1-2 2-3 0-0.5 1-2 2-3 

Parameters 

Cadmiurn 
Ckrcxoium 
Lead 
Mercury 
Nickel 
S e w 1  
'ILallium 
Vanadium 

mg/kg - Milligrams pet kilogram 
U - 'Ihc adyte  was analyzed tor, but not detected above the reported sample limit 

of the d y @ e  in the sample. 
UI - Thc malyte was not dckcaad above thc reportad qumtilatton limit. However the reported quantitrlioa 

h i t  m y  be h s e d .  

N A -  M t d y a e d  
add - Anal* ddedad 

ROUX ASSOCIATES, NC. 



'I'aMe 4. Surnl~lary of Metals Dekctecl NI Soil San,ples, Mobil Buffaio -L'crminal, UutLlo, New Yo&. 

--- ------- - ---- -- - 
h e r :  [~lk Street Lot I~crmind Disposal Site i~ama lwbe Bc,llGiog - 

Smpk  Designatianr ESL-20 ESGB ESI .-20 I .F- 7 SU-7 SU-7 SO-8 3 SB-9 SB-9 
SampleDadlr. 9/2/99 9I2f-99 9L?M 8/16/99 &'26/98 6!26i98 6426198 6/26/98 6/26/98 6/26/98 

Samyk Deplh (ft bls): 0-0.5 1-2 2-3 21-23 0-2 8-10 6.2 10 12 0-2 10- 12 
Parameters 

Chroclliurn 
Lead 

ROUX ASSOCUTES, INC. 

1ng4cg - M i l  igrms pcr kilogmm 
U - Thc rmlytc was zmalyd tac, but not && above r t ~ c  r e p b a d  smr~lc l imit.  
1 - The analfle was positively idec\tiCwd: Iht a s m c i d  numerical value i s  the apporimate oonancrdion 

dlhc. mlyle in the sample. 
UJ - 'Ibc a d *  wrs not detected abon Ihc rrpatbd qwrrcitotian hmt. However Ihe rqorreil quanfilanan 

limit may bc bird. . 

NA Not analyzed 



Table 4- S~lrn~tlwry of Metals Dctcctcd.ii~ Soil Samples, M&il BuRdlo 'Tenniual, Ikrffala, New Ycwk. 

--- ---- A-- -- - - - - - - - -  ----- -- --------- - 
Area: \~ama_L Build~ng - 

SrmpieDalgnrl~on: SB-10 SR-I0 SH-lI!T.Ll SR-13 Sn-14 Sn-15 S%-16 Sn-17 S8-17 SB-18 =-I8 - 

SsnopleDae: 6126/98 W-8 7/1199 7/27199 7 Q 0 9  7127/99 7 1 2 W  7f28#9 7 i 2 W  7129!99 't129/YY 
Sample Deplh (it bk): 0-2 8-10 1618 11-13 13-15 11-13 tl-13 0-0.5 11-13 0-0-5 11-13 

Par anwters 

Cadmitam 
Chrontiuai 
1 mad 
hrkrcruy 
Nickel 
SelcsAium 
TJmllium 
Va~lmlium --- 

1.01 0.34 0b5 0.862U 6.13 0.058U Oh 036 0.061U 
l 2 R l  13.U 633 11.7 11.8 14.3 21A 14.9 18.1 
2380 34.9 10.2 20.2 IC  10.1 w 77.2 14.5 
8.16 O.Wl7U 9.W9 e.8133 0.(1156 @A233 3.33 0.18 0.m 
14.8U 22.IU 11 3 143 19 17.7 26.6 22.1 22.6 
0.46U 0.47U 0.48U 0.5U 0.53U 0.47U 16.9 0.76 0.49U 
0 . 9 ~  9.94~ 0.-nu 0 . 8 2 ~  0 . 8 ~  o.nu IU u . 7 ~ ~  0.82~ 

- 1 4 8  20.6 0.5 17.1 f 6.1 17.2 368 24.5 24.8- ----- 
, 

Notes: 
mgAcg - MiHigrarns pcr kilogram 

U - Thc a11dy6c was ac~rlpod Car, lut aml de~ecral above thc rt.wI"J wmplt limit. 
I - The anilyk was ~osittvely ~decltiiied: he a s s i d  numerical vdu~ is the rpporimPse cowcntrptim 

of malyte in che sarnpie. 
UJ - The mrlyte was nol: above Iht reported quantitlion limit. Hawtwr the reported qrr#\titdion 

linritnuykbiasGd- 
NA - Not amlyzed 

Bold - A d y w  &acted 

ROUX ASSOCIATES, W. 



Table 4- S~lrn~tlwry of Metals Dctcctcd.ii~ Soil Samples, M&il BuRdlo 'Tenniual, Ikrffala, New Ycwk. 

--- ---- A-- -- - - - - - - - -  ----- -- --------- - 
Area: \~ama_L Build~ng - 

SrmpieDalgnrl~on: SB-10 SR-I0 SH-lI!T.Ll SR-13 Sn-14 Sn-15 S%-16 Sn-17 S8-17 SB-18 =-I8 - 

SsnopleDae: 6126/98 W-8 7/1199 7/27199 7 Q 0 9  7127/99 7 1 2 W  7f28#9 7 i 2 W  7129!99 't129/YY 
Sample Deplh (it bk): 0-2 8-10 1618 11-13 13-15 11-13 tl-13 0-0.5 11-13 0-0-5 11-13 

Par anwters 

Cadmitam 
Chrontiuai 
1 mad 
hrkrcruy 
Nickel 
SelcsAium 
TJmllium 
Va~lmlium --- 

1.01 0.34 0b5 0.862U 6.13 0.058U Oh 036 0.061U 
l 2 R l  13.U 633 11.7 11.8 14.3 21A 14.9 18.1 
2380 34.9 10.2 20.2 IC  10.1 w 77.2 14.5 
8.16 O.Wl7U 9.W9 e.8133 0.(1156 @A233 3.33 0.18 0.m 
14.8U 22.IU 11 3 143 19 17.7 26.6 22.1 22.6 
0.46U 0.47U 0.48U 0.5U 0.53U 0.47U 16.9 0.76 0.49U 
0 . 9 ~  9.94~ 0.-nu 0 . 8 2 ~  0 . 8 ~  o.nu IU u . 7 ~ ~  0.82~ 

- 1 4 8  20.6 0.5 17.1 f 6.1 17.2 368 24.5 24.8- ----- 
, 

Notes: 
mgAcg - MiHigrarns per kilogram 

U - Thc a11dy6c was ac~rlpod Car, but aml de~ecral above thc rt.wI"J wmplt limit. 
I - The anilyk was ~osittvely ~decltiiied: he a s s i d  numerical d u e  is the rpporimPse cowcntrptim 

of malyte in he sarnpie. 
UJ - The mrlyte was nol: dekcd above Iht reported quantitlion limit. Hawtwr the reported qrr#\titdion 

linritnuykbiasGd- 
NA - Not amlyzed 

Bold - A d y w  &acted 

ROUX ASSOCIATES, W. 



--. - -- -- -4 --- -- - .--- ---- - - - -- - - -- -- ---- - 
- ~rn:I~enniml Dispmal Site l~ormcr Lube Building 

Sam& Designation: LF-:! W-4 1-F- 5 11-6 LF-7 11-8 SR1 IJCA-1 %?-I IIIB-I  DlJP Sf342 SB-14 

CbQniunh 
< lwnnun~ 
3 kxadcnt Chromium 
L.eed 
bfcrauy 
Nickel 
w e  
T d a  Ethyl I . e d  
Thallium 
vanadiurrr -- 

Notes. 
mg/L - Miiligna~s yw lim 

U - Thc arzlytc was analyzed fur, but no4 detected a h v t  the r c ~ d  cam& imit. 
J - The d y s e  was prsitivdy i d d t d -  che ra~~cutcd nunericlll vabe is !he r(ylrolrkutc m e n t r s t i m  

of the a- m the sample- 
UJ - 'The malye was not dctcctcd a b m  the nptbd qancitr(ior~ l i d .  IIowevr &t rcpoctcd qumitalior 

limit nay be biased 

NA - Nd analyzed 
Bold - AadytedeUxted 



Tahlc 4. S~lmnlar y of Mdab 1)ttecttd in Soil Samples, hiobi1 nuffalo Termma), Duflalo, New \'ark. 

--- ARI:~FWERX~ L U ~  B U ~ I ~ E  --- A -  --- - 
/' -- 

Sample ~esigni.\ion. SElY SB-20 SO-20 . SB-24 SB-2.4 SR-27 SR 27 SB 28 SD 28 SV-30 9) 30 

Cadmiurn 
Clrromuwn 
Lead 
Mercury 
Nickel 
.se4enium 
Thallir~m 
Vauadiurn 

ROUX ASSOCIATES, IWC. 

8.58 
23.4 
38.1 
O i l  
39.5 

3 
1.31 
35 

Notes: 
Wkg - Millqpms p a  kilagram 

U - The rralyte was an~\yaad fa, b a  not detccced above the l r~arOrrJ  &ample limit- 
I - The analyte was @ k d y  idcntikd. thc wsociatcd nwmrical voluc is thc approximate cmcc&#ian 

oflhe eqalytr in the nmpk. 
Uf - The analytc wits rwt detected above Ihe reported qwntitatian limit. Holrrerer lfrc reported qulrntltaition 

limit may be b u d .  
N A  - Nar amAPad 

llltald - Amlytc detcdtd 



Tablr 8 .  Sunu~m~ty of Metak I)etecie~l l t r  C i t ~ u i d ~ i e ~  Sirinplcs, Mobil Bufilo Twn~iral, Buffalo, Ncw York. 

- - - - - ------- --- ---- 
~ l e a -  Il;aruxt ~ u " e - ~ ~ i k i ~ - - p l r n ~  - Luniior~s -- 

Sample Dcsignatm~i- SD- 16 SB- 19 SB-28 B K - 4  BTC-5 hfW-lbXS MtV- LURS DUP NTY-T60 
SmpleUate: 8@3!99 9fBB9 9129B9 8/24199 8124/<r) 8[24/99 %TZW! 8124/99 

(Concentrations in m@) A 

C a b  iirt n 
Chrun~wm 
Hexavlrltat Chromium 
Led 
hrlercrr y 
Nlckel 
Sekniunl 
Tma Ethyl I md 
Thallium 
Vanadium 

Notes: 
mgfL - Mitlignrm p a  liter 

U - The anrlytc wrr u r a l y d  fa, but not dcacctcd above thc rcpwtad saol~k l i d  
J - 'he tmlyt~ positively identifiid: he rroocirtsd numerical d u e  is the rqprdnim* aoncenlmliaR 

of the mdy& in the ample. 
UJ - T k  Mslya rjVor ma d e c t d  h v c  lbr rrpacad qarvwigth limit. However the mpwtid qurntiultian 

l ~ t  ~nsy  be based. 
NA - b W  r a i y d  
k(B - Analyte defected 

ROUX ASSOCIATES, CNC. 



DATAVALSERVIO 

Case Narrative for Sample Delivery Group No. 082599 - Water 

.- 
The following data package contains all analytical results corresponding to 9 
samples collected on August 24. 1999 and received at Expresslab. Inc. on 
August 25, 1999. The samples were assigned to sample delivery group (SDG) 
082599. Laboratory accession numbers were assigned to each of the 9 samples 
(I.D. No. 28262 - 28270). The samples were analyzed according to the 
requirements of USEPA method 82708 following liquid-liquid extraction 
according to USEPA method 3510. Samples were extracted as per the attached 
sample preparation log. Results were reported according to the requirements of 
NYSDEC 12/95 ASP. All results are reported as uglL wet weight. 

The samples were analyzed for tetraethyl lead (TEL) and tentatively identified 
compounds (TICS) with special attention to the following potential TEL 
metabolites and related organic lead compounds: 

Ethyltrimethyl lead CAS No. 001 762-26-1 
Dieth yldimethyl lead CAS No. 001 762-27-2 
Trimethyl [(methylsulfinyl)oxy] - lead GAS No. 04465741-2 
Triethylrnethyl - lead GAS NO. 001 762-28-3 
Tetramethyl - lead CAS No. 000075-74-1 

QC Remarks 

Fresh MDL determinations were performed as per protocol. Seven repeat 
extracted spiked samples at 1 PPB resulted in a statistically verifiable MDL of 
0.307 PPB with a standard deviation of 0.10 PPB. All QC parameters were within 
normal limits; however. it should be noted that the internal standard 
concentrations of the samples and blank were higher than expected by as much 
as a factor of two. This anomaly is due to a slightly higher baseline background in 
the extracted samples. MS & MSD spiked recoveries of the samples were 50% 
and 46%, respectively, within the QC limits range. 

In summary, all other quality control samples, ICVs, CCVs, preparation blanks, 
calibrations, tunes and other parameters including the MSIMSD were within 
acceptable limits. It should be understood that the requested detection limit of 2 
PPB was exceeded (I PPB actual detection limit) with a MDL of 0.307 PPB. 
Therefore, the potential error inflicted by the abnormally high internal standard 
peak area is offset by the lower than requested detection limits. 

DFTPP Tune: The tune for this run was acceptable and achieved all NYS ASP 
requirements as displayed in the raw data. 



I 

DATAVALSERVIO 

1 

PAGE 03 ,-, 

I certify that this data package is in compliance with the terms and conditions of 
the contract, both technically and for completeness, for other than the conditions 
detailed above. I, William R. Sawyer, Ph.D., Laboratory Director for Expresslab, 
Inc. hereby release the data contained within this hardcopy data package as 
accurate and within the specifications of the specified USEPA methods. 

Signature: LA Name: William R. S m  ph . D . 

QE!&% Tile: L w r y  Director Dater 



DATAVALSERVIO 

CASE NARRGTIVE FOR SDG # 082499 

Prepared for: 

PAGE 04 

Groundwam and Environmental Services, Inc. 
70 Pearcc Avenue 

BuflCBIo, NY 141 50 

The followkg packagc contains the analytical result. for 8 aqueous samples received at ExprcssLabs on 
8/25/99. The ~ l c s  that required lead analysis were then sent to Lozier Laboratories, Inc. on 8/25/99. The 
samples were assigned to sample &livery group (SDG) 082499, and to Lab sample n u x h r  4825. The samples 
were analyzed according to the rqukements of EPA method 6010B and reported according to the requirements of 
the WSDEC 12/95 ASP. 

Thc samples received required analysis for total lead (except for one sample that required aaalysis for both 
total lead and hexavalenr chromium. The hexavalent chromium is reported on the standard Lozicr report wbch i s  
included in this packagc). Thc samples were dgested for total lead on 8/26/99 using EPA method 3010A. The 
samples were analyzed by the TJA 6 1E Trace on 8/26/99 using EPA method 6010B. 

All quality control samples (i-e. - ICV's, CCV's, ICSA's, ICSAB's, ICB's, CCB's, Prcp blanks, LCSW, 
and LCSS) associated with thc aaalytrcal run were compliant. 

Thc matrix duplicate, the matrix sprke, and the ma& sp&e duplicate were w i t h  the required limits. 



FROM : GES BUFFNO NEW YORK FFlX NO. : 716 873 4175 Dec. 14 1999 12:31PM P2 

Groundwater & 
Envfronmenral Services, Inc. 

INTERNAL MEMORANDUM 

To: File 
From: Marc Falzone 
Date: 14 December, 1999 

Subject: MBT- Continuation of SF1 Investigation, Lab Sample Reffigeration 

During the continuation of the Site Facility Investigation completed at the Mobil 
Terminal located at 625 Elk St., B W o ,  NY it was important to cool the collected soil 
and groundwater samples between sampling at individual boringlwell locations as well as 
prior to shipment. The samples were therefore stored in a cooler with ice immediately 
after collection, and then each afternoon and evening the samples were removed fiom the 
cooler and placed into a refigerator (designated for site samples only). 
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Containment Loading Evaluation Results 
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Table E- 1. Detections of Constituents of Concern in Groundwater at Terminal Disposal Site, Mobil Buffalo Terminal, Buffalo, New York. 

ROUX ASSOCIATES, INC. 

Class C Ambient Water 
Quality (1) Standard 

(clg/L) 
-- 

0.00 
-- 
-- 

4.60 
8.00 
14.00 

-- 
-- 
-- 

0.00 
-- 
-- 

14.00 
-- 

20.00 
10.00 
10.00 

-- 
-- 

0.54 
-- 

0.00 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

6000.00 
6000.00 

14.00 
-- 

Designation 

LF-4 
LF-4 
LF-4 
LF-4 
LF-4 
LF-4 
LF-4 
LF-5 
LF-5 
LF-5 
LF-5 
LF-5 
LF-5 
LF-5 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 
LF-6 

Class C Ambient Water 
Quality (1) Guidance 

( pg/L) 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

17.00 
-- 
-- 
-- 
-- 

-- 
33.00 
5.30 

2 10.00 
2 10.00 

-- 
-- 
-- 
-- 
-- 
-- 

13.00 
-- 
-- 
-- 

5.00 
-- 

100.00 
100.00 

-- 
65.00 

Date Sampled 

23-Aug- 1999 
23-Aug- 1999 
28-Sep-1999 
23-Aug- 1999 
23-Aug- 1999 
23-Aug- 1999 
23-Aug- 1999 
25-Aug- 1999 
25-Aug- 1999 
25-Aug- 1999 
25-Aug- 1999 
28-Sep-1999 
25-Aug- 1999 
25-Aug- 1999 
28-Sep- 1999 
25-Aug- 1999 
25-Aug-1999 
28-Sep-1999 
25-Aug- 1999 
28-Sep- 1999 

2 5-Aug-1999 
25-Aug- 1999 
25-Aug- 1999 
28-Sep-1999 
28-Sep- 1999 
28-Sep- 1999 
25-Aug- 1999 
28-Sep- 1999 

25-Aug-1999 
28-Sep- 1999 
25-Aug- 1999 
28-Sep- 1999 
25-Aug- 1999 
28-Sep- 1999 

Analyte 

Lead 
Mercury 
MTBE 
Nickel 
Selenium 
Thallium 
Vanadium 
Chromium 
Ethylbenzene 
Lead 
Mercury 
MTBE 
Nickel 
Vanadium 
1,2,4-Trimethylbenzene 
Acenaphthene 
Benzene 
Benzene 
Chromium 
Cumene 
Fluorene 
Lead 
Mercury 
MTBE 
Naphthalene 
n-Butylbenzene 
Nickel 
n-Propylbenzene 
Phenanthrene 
sec-Butylbenzene 
Toluene 
Toluene 
Vanadium 
Xylenes (total) 

Concentration 

( pg/L) 
0.16 

0.000152 
4.7 

0.186 
0.0022 
0.01 13 
0.123 
0.0389 

0.3 
0.05 1 

0.000045 
5.5 

0.07 
0.043 
0.3 
4 
83 
80 

0.0197 
1.8 
3 

0.04 
0.00006 

4.6 
0.5 
2.3 

0.0398 
2.7 
9 

1.7 
2 

2.3 
0.024 
0.5 



Table E- 1. Detections of Constituents of Concern in Groundwater at Terminal Disposal Site, Mobil Buffalo Terminal, Buffalo, New York. 

(1) - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1) Ambient Water-Quality Standards and Guidance Values, June 1998 
Bold - Data Highlighted in Bold Represent Detections that Exceed the NYSDEC Ambient Water Quality Standards and Guidance Values for Class C Waters 

-- No NYSDEC Ambient Water-Quality Standards or Guidance Values Available for Class C Waters 
pg/L - Micrograms per liter 

ROUX ASSOCIATES, INC. 

Class C Ambient Water 
Quality ( 1) Standard 

( pg/L) 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 

Concentration 

( CL~/L)  
1.1 

0.0042 
0.044 

0.3 
0.0097 

3 13 
0.019 
0.018 

0.5 
0.2 
0.4 
0.3 
0.6 
0.5 
4.8 
0.2 
0.2 
0.2 

Designation 

LF-7 
LF-8 
LF-8 
MW-1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW- 1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 

Class C Ambient Water 
Quality (1) Guidance 

( P ~ / L )  
-- 
-- 
-- 

33.00 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 

33.00 
-- 
-- 

65.00 
-- 
-- 

Date Sampled 

28-Sep- 1999 
25 -Aug- 1999 
25-Aug- 1999 

08- Jul- 1 998 
08- Jul- 1 998 
08-Jul-1998 

24-Aug- 1999 
24-Aug- 1999 

08-Jul- 1998 
08-Jul- 1998 
08- Jul- 1998 
08- Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07- Jul- 1998 
07-Jul- 1998 

Anal yte 

MTBE 
Cadmium 
Lead 
1,2,4-Trimethylbenzene 
Chromium 
Lead 
Lead 
Lead 
MTBE 
p-Isopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
Cumene 
Lead 
o-Xylene 
p-Isopropyltoluene 
sec-Butylbenzene 



Table E- 1. Detections of Constituents of Concern in Groundwater at Terminal Disposal Site, Mobil Buffalo Terminal, Buffalo, New York. 

(1) - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1) Ambient Water-Quality Standards and Guidance Values, June 1998 
Bold - Data Highlighted in Bold Represent Detections that Exceed the NYSDEC Ambient Water Quality Standards and Guidance Values for Class C Waters 

-- No NYSDEC Ambient Water-Quality Standards or Guidance Values Available for Class C Waters 
pg/L - Micrograms per liter 

ROUX ASSOCIATES, INC. 

Class C Ambient Water 
Quality ( 1) Standard 

( pg/L) 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 

Concentration 

( CL~/L)  
1.1 

0.0042 
0.044 

0.3 
0.0097 

3 13 
0.019 
0.018 

0.5 
0.2 
0.4 
0.3 
0.6 
0.5 
4.8 
0.2 
0.2 
0.2 

Designation 

LF-7 
LF-8 
LF-8 
MW-1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW- 1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW-1URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 
MW-4URS 

Class C Ambient Water 
Quality (1) Guidance 

( P ~ / L )  
-- 
-- 
-- 

33.00 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 

33.00 
-- 
-- 

65.00 
-- 
-- 

Date Sampled 

28-Sep- 1999 
25 -Aug- 1999 
25-Aug- 1999 

08- Jul- 1 998 
08- Jul- 1 998 
08-Jul-1998 

24-Aug- 1999 
24-Aug- 1999 

08-Jul- 1998 
08-Jul- 1998 
08- Jul- 1998 
08- Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07-Jul- 1998 
07- Jul- 1998 
07-Jul- 1998 

Anal yte 

MTBE 
Cadmium 
Lead 
1,2,4-Trimethylbenzene 
Chromium 
Lead 
Lead 
Lead 
MTBE 
p-Isopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
Cumene 
Lead 
o-Xylene 
p-Isopropyltoluene 
sec-Butylbenzene 



Table E-2. Calculation of Mass Flux in Groundwater Disposal, Mobil Buffalo Terminal, Terminal Disposal Area, Buffalo, New York 

1 - Mass Flux is Equal to the Groundwater Discharge Multiplied by the Concentration of the Analyte 
2 - Concentration of Analyte in the River is Equal to the Mass Flux Divided by the River Discharge 

ons : 

1 - The maximum concentration in groundwater will discharge into the Buffalo River ( i.e. no attenuation or degradation) 
2 - The maximum concentration occurs throughout the contaminant plume 
3 - The groundwater discharge zone is 350 ft based on groundwater flow maps. 

ons : Valwes 
a. Q = KIA K =  
b . A = W S  I = 

Variables : 
Q = Groundwater Discharge ft3/day 
K = Hydraulic Conductivity (ft/day 
I = Hydraulic Gradient (ft/ft) 

A = Cross Sectional Area (ft2) 
W = Width of the area (ft> 
S = Saturated Thickness (ft) 

A =  

W =  
S =  

Q =  
o r Q =  

Stream Flow = 

3r Stream Flow = 

53.5 (Wday) 
0.026 (Wft) 
4,151 (ft2) 

350 (ft) 
11.86 (ft) 
5,774 ft31day 

163,478 Llday 
44,161,632 ft3/day 

1,250,657,418 Llday 

Mass Flux of COCs that Exceed their Respective Class C Standards or Guidance Values 

Mass Flux = (Concentration * Q) 

Contaminant Loading of COCs in the Buffalo River 

Concentration in River = (Mass Flux 1 Stream Flow) 

Well Designation 

LF-3 
LF-3 
LF-6 
LF-6 

(1) - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1) Ambient Water-Quality Standards and Guidance Values, June 1998 
Bold - Data Highlighted in Bold Represent Detections that Exceed the NYSDEC Ambient Water Quality Standards and Guidance Values for Class C Waters 
p g L  - Micrograms per liter 

@day - Micrograms per day 

Date Sampled 

81231 1 999 
812311 999 
812311 999 
812511 999 

Analyte 

Acenaphthene 
Fluorene 
Phenanthrene 
Benzene 

ROUX ASSOCIATES, INC. 1 of 1 

Analyte 

Acenaphthene 
Fluorene 
Phenanthrene 
Benzene 

Mass Flux 

(~cglday) 
1,47 1,302 
1,144,346 
1,47 1,302 

13,568,669 

Maximum 
Concentration 

(Pg'L) 
9 
7 
9 

8 3 

Concentration in River 
Assumed 100 % of Stream Flow 

(PgL) 
0.001 176 
0.0009 15 
0.001 176 
0.01 0849 

Class C Ambient Water 
Quality (1) Standard 

(MIL) 
20 

0.54 

10 

Concentration in River 
Assumed 50 % of Stream Flow 

(Pg'L) 
0.002353 
0.001 830 
0.002353 
0.02 1698 

Class C Ambient Water 
Quality (1) Guidance 

(PgL) 
5.3 

5 
210 

Concentration in River 
Assumed 1 % of Stream Flow 

( P ~ L )  
0.1 17642 
0.091500 
0.1 17642 
1.084923 

Mass 
Flux 

( ~ d d a y )  
1,471,302 
1,144,346 
1,47 1,302 
13,568,669 

Concentration in River 
Assumed 0.1 % of Stream Flow 

(Pg/L) 
1.176422 
0.914995 
1.176422 

10.849230 

Concentration in River 
Assumed 0.05 % of Stream Flow 

(MIL) 
2.352845 
1.829991 
2.352845 
21.698459 



Table E-2. Calculation of Mass Flux in Groundwater Disposal, Mobil Buffalo Terminal, Terminal Disposal Area, Buffalo, New York 

1 - Mass Flux is Equal to the Groundwater Discharge Multiplied by the Concentration of the Analyte 
2 - Concentration of Analyte in the River is Equal to the Mass Flux Divided by the River Discharge 

ons : 

1 - The maximum concentration in groundwater will discharge into the Buffalo River ( i.e. no attenuation or degradation) 
2 - The maximum concentration occurs throughout the contaminant plume 
3 - The groundwater discharge zone is 350 ft based on groundwater flow maps. 

ons : Valwes 
a. Q = KIA K =  
b . A = W S  I = 

Variables : 
Q = Groundwater Discharge ft3/day 
K = Hydraulic Conductivity (ft/day 
I = Hydraulic Gradient (ft/ft) 

A = Cross Sectional Area (ft2) 
W = Width of the area (ft> 
S = Saturated Thickness (ft) 

A =  

W =  
S =  

Q =  
o r Q =  

Stream Flow = 

3r Stream Flow = 

53.5 (Wday) 
0.026 (Wft) 
4,151 (ft2) 

350 (ft) 
11.86 (ft) 
5,774 ft31day 

163,478 Llday 
44,161,632 ft3/day 

1,250,657,418 Llday 

Mass Flux of COCs that Exceed their Respective Class C Standards or Guidance Values 

Mass Flux = (Concentration * Q) 

Contaminant Loading of COCs in the Buffalo River 

Concentration in River = (Mass Flux 1 Stream Flow) 

Well Designation 

LF-3 
LF-3 
LF-6 
LF-6 

(1) - NYSDEC Division of Water Technical and Operational Guidance Series (1.1.1) Ambient Water-Quality Standards and Guidance Values, June 1998 
Bold - Data Highlighted in Bold Represent Detections that Exceed the NYSDEC Ambient Water Quality Standards and Guidance Values for Class C Waters 
p g L  - Micrograms per liter 

@day - Micrograms per day 

Date Sampled 

81231 1 999 
812311 999 
812311 999 
812511 999 

Analyte 

Acenaphthene 
Fluorene 
Phenanthrene 
Benzene 

ROUX ASSOCIATES, INC. 1 of 1 

Analyte 

Acenaphthene 
Fluorene 
Phenanthrene 
Benzene 

Mass Flux 

(~cglday) 
1,47 1,302 
1,144,346 
1,47 1,302 

13,568,669 

Maximum 
Concentration 

(Pg'L) 
9 
7 
9 

8 3 

Concentration in River 
Assumed 100 % of Stream Flow 

(PgL) 
0.001 176 
0.0009 15 
0.001 176 
0.01 0849 

Class C Ambient Water 
Quality (1) Standard 

(MIL) 
20 

0.54 

10 

Concentration in River 
Assumed 50 % of Stream Flow 

(Pg'L) 
0.002353 
0.001 830 
0.002353 
0.02 1698 

Class C Ambient Water 
Quality (1) Guidance 

(PgL) 
5.3 

5 
210 

Concentration in River 
Assumed 1 % of Stream Flow 

( P ~ L )  
0.1 17642 
0.091500 
0.1 17642 
1.084923 

Mass 
Flux 

( ~ d d a y )  
1,471,302 
1,144,346 
1,47 1,302 
13,568,669 

Concentration in River 
Assumed 0.1 % of Stream Flow 

(Pg/L) 
1.176422 
0.914995 
1.176422 

10.849230 

Concentration in River 
Assumed 0.05 % of Stream Flow 

(MIL) 
2.352845 
1.829991 
2.352845 
21.698459 



TRlCO TRlCO 

ELK STREET 

OFFICES n STORAGE 

STORE 
HOUSE 
OFFICE 

EXISTING 
LOADING 

ASPHALT PARKING LOT 

BIOTREATMENT 
CELL 

LEGEND: 

EXISTING STORAGE TANK 

FORMER STORAGE TANK 

FENCE 

LOCATION AND DESIGNATION OF 
MONITORING WELL 

RW-1 + LOCATION AND DESIGNATION OF 
RECOVERY WELL 

GROUNDWATER ELEVATION, MEASURED 
IN FEET ABOVE MEAN SEA LEVEL 

PRODUCT THICKNESS IN FEET. 
ABSENCE OF NUMBER INDICATES 
NO PRODUCT PRESENT. 

NOT MEASURED 

580- LINE OF EQUAL GROUNDWATER ELEVATION, 
MEASURED IN FEET ABOVE MEAN SEA LEVEL 
(DASHED WHERE INFERRED) 

- APPROXIMATE GROUNDWATER FLOW 
DIRECTION 

- - WELL POINT SYSTEM 

LATERAL EXTENT OF PRODUCT PLUME 

WELL AVERAGE FLOW RATE 

DESIGNATION FOR MAY 1998 
(GALLONS PER MINUTE) 

RW-1 
RW-2 
RW-3 
RW-4 
RW-5 
RW-6 

WELL POINT SYSTEM 

* LF-2D NOT USED; SCREENED AT DEEPER INTERVAL 

1 0 0 '  1 0 0 '  

Title: 
GROUNDWATER POTENTIOMETRIC MAP 

OCTOBER 7, 1999 

MOBIL BUFFALO TERMINAL 
BUFFALO, NEW YORK 

Prepared For: 

MOBIL  OIL  CORPORATION 

* S B - 1 0  NOT USED; ANOMOUSLY READING 

- Compiled by: S.S. Date: 11 /99 

Prepared by: G.M. Scale: AS SHOWN 

ROUX ASSOCIATES, INC. project M ~ ~ :  A,B, Office: NY 
Environmental Consulting 

& Manaqement File No: MC521 1 1 0 7  Proiect:  17252'1 

* RW-6 GROUNDWATER ELEVATION NOT USED FOR 
CONTOURING DUE TO ANOMOUSLY HIGH READING 

PLATE 

1 

* SB-7,  MW-4 AND MW-5 GROUND WATER ELEVATIONS 
NOT USED FOR CONTOURING DUE TO SUSPECTED 
PERCHED ZONE. 
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CONCENTRATIONS OF ETHYLBENZENE IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater than NYSDEC GA Standard 
Less than NYSDEC GA Standard (5 ug/L)

CONCENTRATIONS OF TOTAL VOCs IN GROUND WATER
Greater than 10,000
Greater than 1,000, Less than 10,000
Greater than 100, Less than 1,000
Less than 100 ug/L

CONCENTRATIONS OF NAPHTHALENE IN GROUND WATER
100 Times Greater than NYSDEC GA Guidance 

10 Times Greater than NYSDEC GA Guidance 
Greater than NYSDEC GA Guidance 
Less than NYSDEC GA Guidance (10 ug/L)

CONCENTRATIONS OF 1,2,4-TRIMETHYLBENZENE IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater NYSDEC GA Standard 
Less than NYSDEC GA Standard (5 ug/L)

CONCENTRATIONS OF XYLENES (TOTAL) IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater than NYSDEC GA Standard 
Less than NYSDEC GA Standard (5 ug/L)

CONCENTRATIONS OF TOTAL BTEX IN GROUND WATER
Greater than 10,000
Greater than 1,000, Less than 10,000
Greater than 100, Less than 1,000
Less than 100 ug/L

CONCENTRATIONS OF TOLUENE IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater than NYSDEC GA Standard 
Less than NYSDEC GA Standard (5 ug/L)

CONCENTRATIONS OF BENZENE IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater than NYSDEC GA Standard 
Less than NYSDEC GA Standard (1 ug/L)
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MW-2URS

W-1

MW-3
SB-11

LF-7

LF-6

LF-5

LF-3

LF-4

LF-2D

MW-4URS

SB-16

MW-1

SB-10

B-1MW

B-2MWR

B-3MW

B-4MW

B-5MW

B-6MW

BTC-4BTC-5

ESI-3

ESI-4

ESL-W1

LF-2S

MW-13

MW-16

MW-17
MW-1URS

MW-2

MW-21

MW-5URS

MW-9

NTY-T54

NTY-T60

SB-7MBT

LF-8

SB-12

SB-14

SB-19

SB-28

SAMPLE LOCATIONS BENZENE TOLUENE

ETHYLBENZENE XYLENES (TOTAL) TOTAL BTEX 

1,2,4-TRIMETHYLBENZENE NAPHTHALENE TOTAL VOCs

GENERAL EXPLANATION FOR COLOR CODING

ANALYTE NOT DETECTED

2

NOTE THAT THE COLOR CODING IS USED TO SHOW THE AREAL DISTRIBUTION
OF DECTECTED ANALYTE CONCENTRATIONS.  THE CONCENTRATION RANGES USED 
FOR THE COLOR CODING DO NOT CORRESPOND TO SITE-SPECIFIC REMEDIAL OBJECTIVES.

EXISTING SFI BORING LOCATION AND DESIGNATION

SFI CONTINUATION BORING LOCATION AND DESIGNATION

SEE INDIVIDUAL MAPS FOR EXPLANATION OF COLOR CODING

EXCEPT SAMPLE LOCATION MAP,
WHICH IS NOT TO SCALEug/L - MICROGRAMS PER LITER

CONCENTRATIONS OF VOCs IN GROUNDWATER
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CONCENTRATIONS OF BENZO[b]FLUORANTHENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than NYSDEC GA Guidance (0.002 ug/L)

CONCENTRATIONS OF TOTAL SVOCs IN GROUND WATER
1,000 to 10,000

100 to 1,000
LESS THAN 100 ug/L

CONCENTRATIONS OF DIBENZO[a,h]ANTHRACENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than 0.002 ug/L

CONCENTRATIONS OF CHRYSENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than NYSDEC GA Guidance (0.002 ug/L)

CONCENTRATIONS OF BENZO[g,h,i]PERYLENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than 0.002 ug/L

CONCENTRATIONS OF BENZO[k]FLUORANTHENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than NYSDEC GA Guidance (0.002 ug/L)

CONCENTRATIONS OF BENZO[a]PYRENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than NYSDEC GA Guidance (0.002 ug/L)

CONCENTRATIONS OF BENZO[a]ANTHRACENE IN GROUND WATER
Greater than 200 ug/L
Greater than 20 ug/L
Greater than 2 ug/L
Greater than NYSDEC GA Guidance (0.002 ug/L)
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MW-4URS

LF-4

LF-6

LF-3

LF-7

W-1

MW-2URS

LF-2D

SB-10

SB-11

SB-16

SB-7

B-1MWB-1MW

B-2MWRB-2MWR

B-3MW

B-4MW

B-5MW

B-6MW

BTC-4BTC-5

ESI-3

ESI-4

ESL-W1

LF-2S

MW-1

MW-13

MW-16

MW-17
MW-1URS

MW-2

MW-21

MW-3

MW-5URS

MW-9

NTY-T60

LF-5

LF-8

SB-12

SB-14

SB-19

SB-28

SAMPLE LOCATIONS BENZO(a)ANTHRACENE BENZO(a)PYRENE

BENZO(b)FLUORANTHENE BENZO(g,h,i)PERYLENE BENZO(k)FLUORANTHENE

CHRYSENE DIBENZO(a,h)ANTHRACENE TOTAL SVOCs

SEE INDIVIDUAL MAPS FOR EXPLANATION OF COLOR CODING

INDICATES ANALYTE NOT DETECTED

3

NOTE THAT THE COLOR CODING IS USED TO SHOW THE AREAL DISTRIBUTION
OF DECTECTED ANALYTE CONCENTRATIONS.  THE CONCENTRATION RANGES USED 
FOR THE COLOR CODING DO NOT CORRESPOND TO SITE-SPECIFIC REMEDIAL OBJECTIVES.

EXISTING SFI BORING LOCATION AND DESIGNATION

SFI CONTINUATION BORING LOCATION AND DESIGNATION

EXCEPT SAMPLE LOCATION MAP,
WHICH IS NOT TO SCALE

ug/L - MICROGRAMS PER LITER

CONCENTRATIONS OF SVOCs IN GROUNDWATER
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CONCENTRATIONS OF MERCURY IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard 
Greater than NYSDEC Class GA Standard
Less than NYSDEC Class GA Standard (0.7 ug/L)

CONCENTRATIONS OF TOTAL LEAD IN GROUND WATER
100 Times Greater than NYSDEC GA Standard 

10 Times Greater than NYSDEC GA Standard 
Greater than NYSDEC GA Standard
Less than NYSDEC GA Standard (5 ug/L)

CONCENTRATIONS OF VANADIUM IN GROUND WATER
100 Times Greater than NYSDEC Surface Water Standard 

10 Times Greater than NYSDEC Surface Water Standard 
Greater than NYSDEC Surface Water Standard
Less than NYSDEC Surface Water Standard (14 ug/L)

CONCENTRATIONS OF THALLIUM IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard 
Greater than NYSDEC Class GA Standard 
Less than NYSDEC Class GA Standard (0.5 ug/L)

CONCENTRATIONS OF NICKEL IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard 
Greater than NYSDEC Class GA Standard
Less than NYSDEC Class GA Standard (100 ug/L)

CONCENTRATIONS OF SELENIUM IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard
Greater than NYSDEC Class GA Standard
Less than NYSDEC Class GA Standard (10 ug/L)

CONCENTRATIONS OF CHROMIUM IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard 
Greater than NYSDEC Class GA Standard
Less than NYSDEC Class GA Standard(50 ug/L)

CONCENTRATIONS OF CADMIUM IN GROUND WATER
100 Times Greater than NYSDEC Class GA Standard 

10 Times Greater than NYSDEC Class GA Standard 
Greater than NYSDEC Class GA Standard
Less than NYSDEC Class GA Standard (5 ug/L)
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MW-4URS

MW-2URS

LF-2S

LF-2D

SB-7

LF-4

LF-3

SB-12

SB-14

SB-11

LF-6
LF-7

SB-28

SB-16

B-2MWRB-2MWRB-2MWR

BTC-4BTC-4BTC-5BTC-5

MW-1URSMW-1URS

MW-3MW-3

MW-5URSMW-5URS

NTY-T54

NTY-T60

SB-10

LF-5

LF-8

SB-19

SAMPLE LOCATIONS
CADMIUM CHROMIUM

MERCURY NICKEL SELENIUM

THALLIUM VANADIUM LEAD

SEE INDIVIDUAL MAPS FOR EXPLANATION OF COLOR CODING

INDICATES ANALYTE NOT DETECTED

4

NOTE THAT THE COLOR CODING IS USED TO SHOW THE AREAL DISTRIBUTION
OF DECTECTED ANALYTE CONCENTRATIONS.  THE CONCENTRATION RANGES USED 
FOR THE COLOR CODING DO NOT CORRESPOND TO SITE-SPECIFIC REMEDIAL OBJECTIVES.

EXISTING SFI BORING LOCATION AND DESIGNATION

SFI CONTINUATION BORING LOCATION AND DESIGNATION

EXCEPT SAMPLE LOCATION MAP,
WHICH IS NOT TO SCALE

ug/L - MICROGRAMS PER LITER

CONCENTRATIONS OF METALS IN GROUNDWATER
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