
 

  

 

 

REMEDIAL INVESTIGATION REPORT 

TRIPLE CITIES METAL FINISHING CORPORATION 

4 NOWLAN ROAD 

HILLCREST, NEW YORK 

NYSDEC BCP ID. C-704045 

 

 

 

 

 
Prepared For: 

 

BINGHAMTON REALTY, INC. 

AND 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

 
 

 

 

Prepared By: 

 

GEOLOGIC NY, INC. 

P.O. BOX 350 

HOMER, NEW YORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

November 2009 

PROJECT NO. 99011A 

 



 

 

TABLE OF CONTENTS 

 

1 INTRODUCTION .................................................................................................................1 

1.1 Overview .......................................................................................................................1 

1.2 Site Description and History ..........................................................................................2 

1.3 Summary of Previous Investigations .............................................................................3 

1.4 Geologic Setting............................................................................................................8 

1.5 Site-Specific Geology ....................................................................................................9 

1.6 Hydrogeologic Setting ...................................................................................................9 

1.7 RI Objectives ................................................................................................................9 

2 REMEDIAL INVESTIGATION ACTIVITIES ........................................................................10 

2.1 Overview .....................................................................................................................10 

2.2 Tasks #1 and #2 – Sub-Slab Sampling .......................................................................10 

2.2.1 Sub-Slab Sampling Methods ............................................................................12 

2.2.2 Sample Location Rationale ...............................................................................12 

2.2.3 Soil Vapor Analysis for Evaluating Potential Impact to Indoor Air Quality ..........13 

2.3 Task #3 – Soil Vapor Implants ....................................................................................14 

2.3.1 Soil Vapor Implant Installation Method..............................................................14 

2.3.2 Soil Vapor Implant Location Rationale ..............................................................15 

2.3.3 Soil Analysis Summary .....................................................................................15 

2.3.4  Soil Vapor Analyses Summary .........................................................................16 

2.4 Task #4 – Evaluation Outfall 001 and 002 and Overflow Structure for Outfall 001 .......17 

2.4.1 Outfall 002 Evaluation Method ..........................................................................18 

2.4.2 Outfall 001 Evaluation Method ..........................................................................20 

2.4.3 Soil and Waste Sediment Sampling and Analytical Methodology ......................21 

2.5 Tasks #5 – Sub-Slab Vapor Mitigation System ...........................................................22 

2.5.1 Vapor Mitigation Installation Method .................................................................23 

2.5.2 Building Inventory .............................................................................................25 

2.5.3 Indoor & Outdoor Air Sampling .........................................................................25 

2.5.4 Monitoring and Maintenance Reporting ............................................................26 

2.6 Task #8 – Soil Borings ................................................................................................26 

2.6.1 Soil Boring Methodology ...................................................................................27 

2.6.2 Sampling and Analytical Methodology ..............................................................28 

2.6.3 Subsurface Evaluation ......................................................................................29 

2.7 Task #6 - Groundwater Monitoring Well Sampling ......................................................31 



Table of Contents – continued 
 

 
Triple Cities Metal Finishing Corp., 4 Nowlan Road, Binghamton, New York 

 

3 REMEDIAL INVESTIGATION FINDINGS ..........................................................................31 

3.1 Sub-Slab and Soil Vapor at TCMF ..............................................................................31 

3.2 TCE Contamination in the Silt Unit and Groundwater ..................................................32 

3.3 Outfalls 001 and 002 ...................................................................................................34 

4 CONCLUSIONS.................................................................................................................35 

4.1 Source Area Characterization-TCMF ..........................................................................35 

4.2 Source Area Characterization-Former CAE Link .........................................................36 

5 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT .........................................36 

5.1 Potential Exposure Pathways......................................................................................37 

5.2 Evaluation for Metals at TCMF ....................................................................................38 

5.2.1 Potential Exposure Pathways for Hillcrest Community Residents .....................38 

5.2.2 Potential Exposure Pathways for Occupants of TCMF .....................................41 

5.2.3 Potential Exposure Pathways for Others ..........................................................42 

5.2.4 Summary ..........................................................................................................43 

5.3 Evaluation for TCE ......................................................................................................43 

6 CONCLUSION ...................................................................................................................44 

7 REFERENCES ..................................................................................................................45 

 
 

APPENDICES 

 
A TABLES 

  1 Summary of Metal and TCE Concentrations in Soil/Sediment Samples 
  2 Summary of Surface Soil Data 
  3 Concrete Floor Cores Data 
  4 2000-2001 Subsurface Evaluation under RCRA 
  5 Summary of Metal data for Groundwater from 2000 to 2008 
  6 Water Table Elevations 
  7 Summary of Sub-Slab Vapor Concentrations 
  8 Summary of Soil Concentrations at Interior Soil Vapor Implant Probes 
  9 Summary of Soil Vapor Concentrations at Interior Soil Vapor Implants 

10 Summary of Outfalls 001 and 002 Sampling 
11 Groundwater and Soil Data Summary for October/December 2007 and January  
 2008 
12 Groundwater Data Summary for October 2007 
13 Groundwater Data Summary for October 2008 
14 Groundwater Parameters 

B DRAWINGS 

 1 Site Location Plan 
 2 Surface Soil and Catch Basin Sample Location Plan 
 3 RCRA Sample Location Plan 



Table of Contents – continued 
 

 
Triple Cities Metal Finishing Corp., 4 Nowlan Road, Binghamton, New York 

 

  4 Sub-Slab & Soil Vapor Sample Location Plan 
  5 Sub-Slab & Soil Vapor Sample Location Plan 
  6 Vapor Mitigation System Schematic 
  7 Vapor Mitigation System 
  8 TCE Concentrations in Soils 
  9 TCE Concentrations in Groundwater, October & December 2007, January 2008 
 10 TCE Concentrations in Monitoring Wells 
 11 Water Table Map for 10-02-07 
 12 Water Table Map for 10-08-08 
 13 Municipal Water Supply Wells 

C VAPOR MITIGATION SYSTEM 

  Indoor Air Quality Questionnaire and Building Inventory 
  Interim Maintenance & Monitoring Plan, May 2007 

Notification Information Posted Inside Occupied Portion of Building 
  Annual Interim Maintenance & Monitoring Report, January 5, 2009 

D SUBSURFACE LOGS 

  Soil Vapor Implant Construction Schematics 
  Outfall Subsurface Logs, October 7, 2005 
  Boring Subsurface Logs, October and December 2007 and January 2008 

ATTACHMENTS (including data CD) 
 
Final Investigation Work Plan (GeoLogic, January 2005) 
Request for BCP Work Plan Revisions (letter GeoLogic August 8, 2005) 
Addendum to Site Investigation Work Plan (GeoLogic, October 2006) 
Interim Maintenance and Monitoring Plan (GeoLogic May 21, 2007) 
Annual Maintenance & Monitoring Report (GeoLogic October 9, 2008) 
 
Laboratory Reports 
 
Soil Vapor Data, July 2005, Centek Laboratory 
Sub-Slab Soil Vapor Data, Feb 2006, Centek Laboratory 
Outfall 001 and 001 Soil and Sediment Sampling Data, October 7, 2005, LSL 
Indoor & Outdoor Ambient Air Sampling Data, March 16, 2006, Centek Laboratory 
Monitoring Well Data, Oct 2007, LSL 
GP-07-1 through B-08-15 Soil and Groundwater Data, Oct 2007 through Jan 2008, LSL 
Monitoring Well Data, Oct/Dec 2008, LSL 
 
 



 

 
 

 
Triple Cities Metal Finishing Corp., Binghamton, New York 

Page 1 of 47 

1 INTRODUCTION 

 
1.1 Overview 

 

The Remedial Investigation (RI) Report summarizes the work completed for the remedial 

investigation of the Triple Cities Metal Finishing (TCMF) facility located at 4 Nowlan 

Road in the community of Hillcrest, New York (Drawing No.1, Appendix B). The RI work 

was completed by GeoLogic NY, Inc. in accordance with the New York State 

Department of Environmental Conservation (NYSDEC) approved Remedial Investigation 

Work Plan dated February 2, 2005, revised August 8, 2005 and the Brownfield Cleanup 

Agreement (BCA) between Binghamton Realty, Inc. and NYSDEC effective December 6, 

2004.  

 

GeoLogic NY, Inc. (GeoLogic) submitted an Investigation Work Plan on February 2, 

2005 for the BCA project at the former Triple Cities Metal Finishing facility (TCMF) 

located in the community of Hillcrest, Binghamton, New York, BCP ID C704045. The 

February 2005 Work Plan (RI Work Plan) included the following general scope of work: 

 

Task #1 - Obtain soil vapor samples below the TCMF building concrete floor slab; 

Task #2 - Obtain soil vapor samples below concrete floor slabs of adjacent 

properties; 

Task #3 - Obtain soil samples and install permanent sub-slab and subsurface soil 

vapor monitoring points inside the TCMF building; 

Task #4 - Obtain soil vapor samples at site boundaries; 

Task #5 - Installation of a soil vapor extraction system, if warranted; 

Task #6 - Post SVE system start-up evaluation; 

Task #7 - Sample monitoring wells; 

Task #8 - Prepare Investigation Report. 

 

After the completion of Tasks #1, 2 and 3, the February 2005 Work Plan was revised 

and submitted on August 8, 2005. Modifications to the February 2005 scope of work 

included the following: 

 

Task #1 - Obtain soil vapor samples below the TCMF building concrete floor slab; 

Task #2 - Obtain soil vapor samples below concrete floor slab of adjacent properties; 
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Task #3 - Obtain soil samples and install permanent sub-slab and subsurface soil 

vapor monitoring points inside the TCMF building; 

Task #4 - Evaluate Outfall 001 and 002 and overflow structure for Outfall 001; 

Task #5 - Install a sub-slab de-pressurization system; 

Task #6 - Sample monitoring wells; and 

Task #7 - Prepare Investigation Reports. 

 

After completing Tasks #4 and #5 in the revised August 2005 Work Plan, NYSDEC 

requested additional investigative efforts at TCMF with a focus on further evaluating the 

silt unit underlying the sand and gravel unit, and whether this silt unit has been impacted 

by past activities at TCMF. An addendum to the Work Plan was submitted on October 

25, 2006. The following task was added to the August 2005 scope of work: 

  

Task #8 -  Advance soil borings on the TCMF property and properties both 

hydraulically upgradient and downgradient of the TCMF property and 

collected both water and soil samples for analyses. 

 

A qualitative ecological exposure assessment was not part of the RI Work Plan and was 

not completed as part of this RI.  

 
1.2 Site Description and History 

 

TCMF manufactured products with decorative, functional and corrosion-resistant finishes 

that included zinc, chrome and nickel for the military, aerospace and automotive 

industries from 1953 to 1999. All facility processes were terminated at the Nowlan Road 

facility in 1999. The site, consisting of two contiguous parcels, encompasses 0.88 acres, 

and is bordered on the south by Beckwith Avenue, and on the east by the B. W. Elliot 

Manufacturing Company (former CAE Link Electronics facility), on the west by two 

commercial properties and a residence and on the north by Nowlan Road. North of 

Nowlan Road are residences and a gas station. Further south, west and north are 

residential properties (Drawing No. 1, Appendix B). 

 

The 27,000-square foot industrial building is located on a 0.62-acre parcel and the office 

building (former residential structure) is located on a 0.26-acre parcel. The industrial 
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building was used primarily for production work with offices in the northern portion of the 

building and warehousing in the east and west additions. The former residential structure 

housed the corporate offices.  

The site has been used for commercial purposes since the 1930‟s. The first known 

commercial use of the 4 Nowlan Road property was by a metal plating shop. Several 

additions have been made to the original (circa 1930‟s) structure with the last additions 

constructed in the late 1980's.  

TCMF submitted a Part A application for interim status when the hazardous waste 

regulations were first enacted, and although it did not utilize interim status, and operated 

as a generator, it has been subject to corrective action under the hazardous waste 

regulations. 

The initial primary contaminants of concern at TCMF were cadmium, chromium, nickel and 

zinc. These were the primary metals used in the TCMF plating business. In the 1980‟s at 

TCMF, 1,1,1-trichloroethane was a listed testing parameter on the NYSDEC SPDES 

permit for the facility‟s effluent stream. 1,1,1-trichloroethane was not used in the facility 

processing, but was used to clean off carbon build-up on direct current generators. The 

DC generators were phased out in the 1980‟s and replaced with rectifiers. 

 
1.3 Summary of Previous Investigations 
 

Investigations and studies that have been completed at TCMF prior to entering into the 

BCP have included: 

 

o A facility assessment for the USEPA to gather information on, and evaluate the 

potential for, releases to the environment from solid and hazardous waste handling 

practices, "Preliminary RCRA Facility Assessment" (November 1993, TRC); 

o Air emissions testing assessing the 1998 emissions levels at Triple Cities Metal, "Air 

Emission Study" (September 1999, ERM and NYSDEC); 

o Surface soil sampling at Triple Cities Metal and within the Hillcrest community, and 

catch basin sediment sampling, "RCRA Phase I Sampling" (August 1999, GeoLogic);  

o Evaluation of subsurface soil and groundwater at the site that included analyses of 

interior concrete flooring and underlying soils, "RCRA Phase II Subsurface 

Investigation" (May 2000, GeoLogic);  
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o Evaluation of groundwater and subsurface soils under the building, at site 

boundaries and off-site, “Continuing Phase II Subsurface Investigation” (May 2002, 

GeoLogic); and 

o Corrective Action Study, (May 2003, GeoLogic). 

 

These investigations have included: surface soil sampling at the facility and within the 

community (August 1999, GeoLogic); an evaluation of subsurface soil and groundwater 

at TCMF including the installation of permanent monitoring wells, and the chemical 

analysis of the concrete flooring and underlying soil in the former plating area (May 

2000, GeoLogic); and additional investigative actions below the building footprint and off-

site in a hydraulically downgradient direction from the facility (May 2002, GeoLogic). 

 

The focus of these previous evaluations has been identifying potential sources of heavy 

metals, primarily, cadmium, chromium, zinc and nickel, and their impact on groundwater 

quality. The evaluation of volatile organic compounds in soil was performed at a few 

select locations on the TCMF site (May 2000, GeoLogic). Since trace to no volatile 

organic solvent compounds were detected in the soils collected at TCMF, and the 

concentrations in groundwater were similar to, or lower than, upgradient concentrations, 

organic solvents were not contaminants of concern for the subsequent Corrective Action 

Study. NYSDEC was in agreement with this opinion, and concluded that no additional 

investigation or remediation for these constituents was required at that time (NYSDEC, 

June 20, 2000 correspondence to TCMF). 

 

The contaminants of concern identified by NYSDEC in the Community of Hillcrest 

include trichloroethene (TCE). 

 

Table 1 in Appendix A summarizes the concentration ranges for metals and TCE in soils 

from 1999 through 2008 at TCMF 

 

RCRA Phase I Sampling Summary 

 

Surface soil sampling at TCMF and in the Hillcrest community was completed in 1999 

under RCRA to evaluate potential impact to surface soils via atmospheric deposition 

from former air emission at the TCMF facility. The upper three inches of surface soils 
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were collected and analyzed for metals and cyanide. The locations were selected based 

upon the following considerations: availability of on-site locations with exposed surface 

soils; locations with similar geologic settings as TCMF, the likely patterns of atmospheric 

deposition from TCMF; the predominant prevailing wind directions (Fleet, et.al., 1996); 

other documented wind directions (CAE Link 1998); and the atmospheric effects 

associated with the TCMF facility location in a valley-hillside setting (see Drawing No. 2, 

Appendix B).  

 

Under RCRA, the analytical results (see Table 2, Appendix A) were compared to the 

concentrations set forth in NYSDEC Technical and Administrative Guidance 

Memorandum (TAGM 4046), Determination of Soil Cleanup Objectives and Cleanup 

Levels, April 1995, revised May 5, 1998 (TAGM 4046 Soil Cleanup Objectives). The 

6NYCRR Part 375 Restricted Use Soil Cleanup Objectives for Commercial (SCO’s) 

have been included on Table 1 for this RI Report, for those samples collected on the 

TCMF property. Although there is no TAGM 4046 Value for cyanide, cyanide was not 

detected above the method detection limits in the samples collected for analysis. The 

metal concentrations reported in the three surface soil samples (S-99-1, S-99-2 and S-

99-3) collected at/near the TCMF site did not exceed the SCO‟s for the thirteen metals 

analyzed. 

 

Three sediment samples, CB-99-1, CB-99-2 and CB-99-3, were collected from each of 

three catch basins present in the vicinity of the TCMF facility (see Drawing No. 2). Catch 

basin CB-1 is a receptacle for surface water runoff from Beckwith Avenue, residential 

properties along the east end of Beckwith Avenue and surface water runoff originating 

from TCMF and the former CAE Link properties. Also CB-1 reportedly collects drainage 

from Triple Cities‟ roof. Catch basin CB-2 appears to be a receptacle for surface water 

runoff from Beckwith Avenue and runoff originating from TCMF and the former CAE Link 

facility. Besides being a receptacle of surface water runoff from TCMF and the former 

CAE Link properties, catch basin CB-3 was an occasional point of discharge for overflow 

from TCMF, and a possible receptacle for former point-source discharges from CAE 

Link.  

 

The sediment samples were analyzed for the metals, cyanide, and volatile organic 

compounds (VOC‟s). The sediment results were compared to TAGM-4046, although 
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TAGM-4046 provides guidance values for contaminants in soils. The metal 

concentrations reported in the sediment samples were similar to the range of 

concentrations observed in the surface soil samples. The volatile organic analyses for 

the three sediment samples reported either no contaminant concentrations above the 

detection limits or were below TAGM 4046 Soil Cleanup Objectives. 

 

RCRA Phase II Summary 

 

The objectives of the Phase II Investigations were to determine potential concentrations 

of organic compounds (primarily solvents) and inorganic substances (metals) in the 

subsurface beneath the TCMF facility.  

 

Prior to 1986, sanitary and/or process wastewater was discharged to three subsurface 

leaching systems (Outfall 001, 002 and 003), two of which (Outfall 001 and 002) were 

regulated by the State Pollution Discharge Elimination System Permit (SPDES) from 1980 

to 1986. By early 1986, TCMF was connected to the municipal sanitary sewer system, 

and discharges to the SPDES permitted outfalls were discontinued.  

 

The subsurface leaching system for former Outfall 001 was located on the east side of 

the circa-1980‟s building footprint, and former Outfall 002 was located on the west side 

of the 1980‟s building footprint. Former Outfall 003, identified as receiving sanitary 

waste, was located on the north side of the TCMF facility. Subsequently, the facility 

expanded, the outfall structures for former Outfalls 001 and 002 were reportedly filled 

with soils, and building additions were placed over the two outfall systems. Former 

Outfall 003 is located between the building and Nowlan Road, below an asphalt parking 

area. 

 

During the course of the Phase II evaluations completed for TCMF under RCRA, twelve 

soil borings were advanced using conventional soil sampling drill rigs. At six of these 

borings, monitoring wells were also installed, three on the TCMF property and three off-

site. Twenty-one direct push sampling points were advanced and four concrete floor 

cores were collected (see Drawing Nos. 3 and 4, Appendix B). 
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Based on the analytical results for both soil and groundwater sampling completed during 

the Phase II it was concluded that the former outfalls at TCMF were not a source of 

organic contamination in the subsurface soils or in the ground water. The analytical 

results of the concrete cores suggest that the concrete floors within the TCMF building 

would not be classified as hazardous waste by toxicity if sections of the floors in the 

building were to be removed (see Table 3, Appendix B). 

 

During the evaluations under RCRA, soils were encountered at TCMF that contained 

levels of cadmium, chromium, copper, and nickel that are above the SCO‟s. Cadmium, 

chromium, copper, lead, nickel, selenium, thallium, and zinc were also detected in the 

groundwater at levels exceeding NYS Ambient Water Quality Standards and Guidance 

Values (see Table 4 and 5, Appendix B).  

 

A limited number of soil samples collected at TCMF were analyzed for volatile organic 

compounds. The TCE concentrations in the eleven soil samples that were analyzed 

were below the SCO‟s (Table 4). 

 

Corrective Measure Study 

 

The Corrective Measure Study (CMS) focused solely on heavy metals at TCMF and the 

media (subsurface soils and groundwater) affected by heavy metals (GeoLogic, May 

2003). In the CMS, a summary of where metals exceeding TAGM 4046 Soil Cleanup 

Objectives and Water Quality Standards were identified during the RCRA Phase I and 

Phase II investigations, and the potential of these soils and groundwater impacting both 

human health and the environment were evaluated. No comment on the CMS from 

NYSDEC under RCRA was received, and TCMF subsequently entered into the BCP. 

 

2004 NYSDEC Field Investigations 

 

During a supplemental site investigation completed by URS Corporation for NYSDEC in 

May 2004, soil gas samples and sub-slab soil vapor samples were collected at TCMF for 

further evaluating volatile organic compounds in the subsurface within the Hillcrest 

Community. 
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Three soil gas samples were collected near the southeast corner of the TCMF property 

along Beckwith Avenue. These soil gas samples were collected at 8, 14 and 19 feet 

below ground surface (bgs), respectively. One soil gas sample west of TCMF along 

Beckwith Avenue was collected at a depth of 8 feet bgs.  

 

The concentrations of TCE in the soil gas near the southeast corner of TCMF property 

ranged from 10 μg/m
3 to 1500 μg/m

3. No TCE was detected above the method detection 

limits in the soil gas sample collected west of TCMF. 

 

Based on these soil gas findings, sub-slab soil vapor samples were subsequently 

collected below the TCMF building. These findings are summarized in Section 2.2. 

 

1.4 Geologic Setting 
 

TCMF is located on a terrace approximately 50 feet above the current Chenango River 

channel. The topography features in the vicinity of the site include a hillside rising over 

400 feet above the facility approximately 2,000 feet east of the site, Phelps Creek 

flowing off the hillside in a southwesterly direction within 1,000 feet southeast of the site 

and the Chenango River with its southerly flow located within 2,000 feet west of the site 

(see Drawing No. 2, Appendix B). TCMF and a large portion of the Hillcrest community 

are located on the terrace above the river channel and along the east hillside. TCMF 

overlies the NYSDEC designated Endicott-Johnson City Area Aquifer. According to the 

Flood Insurance Rate Maps (available at Town of Fenton Clerk Office), TCMF is not 

located within the 100-year flood plain, but is mapped in an area of minimal flooding. 

 

The ground surface in the vicinity of the site is relatively flat. At the site, the grade slopes 

up to the east with elevations ranging from 889 to 895 from west to east. Approximately 

1,000 feet west of the site is a terrace face sloping steeply down to the river channel.  

 

The geology of the terrace consists of glacial meltwater (outwash) deposits of sand and 

gravel with variable silt content that range in thickness from approximately 30 to 55 feet. 

Lacustrine silt, sands and clay deposits underlie the outwash sand and gravel unit 

ranging in thickness from 130 to 160 feet. A boring advanced to 177 feet (El. 720) by 

CAE Electronics adjacent to the northeast corner of the TCMF property documented that 

the silt layer is over 140 feet thick at that location (H2M, 1990). Underlying the lacustrine 
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deposit is a sand and gravel deposit. The Town of Fenton Water Supply Wells are 

screened in this lower sand and gravel deposit. At Fenton Well #1, the top of the 

lacustrine deposit was encountered at elevation 835, and the top of the lower sand and 

gravel deposit at elevation 700 feet. Bedrock was encountered at elevation 645.  

 

Surface water runoff at the site is directed to the north into storm sewer catch basins 

located within Nowlan Road, to the east onto asphalt pavements of the adjacent BW 

Elliot properties parking area drainage systems, and to the south into Beckwith Avenue 

and directed into storm water catch basins within the street. 

 

1.5 Site-Specific Geology 

 

Subsurface borings advanced for TCMF revealed similar geologic conditions as those 

reported by CAE Electronics‟ hydrogeologic investigations (H2M 1987). The soils consist 

of outwash sand and gravel underlain by lacustrine silt, sand and clay. The outwash 

sand and gravel deposits extended to elevation depths ranging from 868 to 870 (top of 

silt unit) on the east side of the TCMF property, to elevation depths ranging from to 853 

to 855 (top of silt unit) on the west side of the property showing a defined downward dip 

from east to west in the silt unit at TCMF. All borings advanced for TCMF terminated in 

the upper outwash sand and gravel unit or the underlying silt unit. No borings extended 

into the lower sand and gravel unit that underlies the silt unit. 

 
1.6 Hydrogeologic Setting 

 
Groundwater elevation data collected at the wells installed by TCMF have reported 

fluctuations in groundwater levels of less than 2.0 feet over the period between February 

2000 and December 2008 (see Table 6, Appendix A). 

 

Based on the data collected in the wells that are monitored for TCMF, direction of 

groundwater flow is to the west. Groundwater from within the outwash sand and gravel 

unit beneath the TCMF facility eventually discharges to the Chenango River. 

 
1.7 RI Objectives 

 

The primary objectives of the RI was to further evaluate the potential for on-site 

source(s) of TCE that may be contributing to the low levels of TCE that remain in the 

groundwater in the vicinity of the TCMF property and the impact that these levels may 
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have on indoor air quality. The findings of this RI were used to prepare a qualitative 

human health exposure assessment and asses the need for remediation. 

 

The following field activities and other evaluations that were completed during the RI 

include: 

 

 Assess the potential for vapor intrusion at TCMF and two adjacent properties. 

 Evaluate Outfalls at TCMF that received process waste and access the impact, if 

any, to soil and groundwater quality on-site and off-site. 

 Evaluate vertical gradients of TCE in soil and groundwater on-site and off-site. 

 Evaluate groundwater quality on-site and off-site. 

 Complete a qualitative human health exposure assessment. 

 

2 REMEDIAL INVESTIGATION ACTIVITIES 
 

2.1 Overview 

 

Part of the goal of NYSDEC‟s Source Characterization Study (URS 2005) was to 

determine whether TCE has accumulated within the silt unit at concentrations that could 

account for the continuing low levels of TCE observed in groundwater in the Hillcrest 

area. During the course of this study, 1,1,2-trichloro-1,2,2-trifluoroethane (Freon 113) 

was observed at elevated concentrations, and therefore, was added to NYSDEC list of 

contaminants of concern. 

 

The primary contaminant of concern for the majority of the RI activities was TCE. 

 
2.2 Tasks #1 and #2 – Sub-Slab Sampling 

 

As part of a NYSDEC Soil Vapor Investigation in Hillcrest (URS May 2004), sub-slab soil 

vapor samples were taken at TCMF by URS Corporation. The three sub-slab soil vapor 

sampling locations (TCMF-1, 2 and 3) are shown on Drawing No. 5 (see Appendix B). 

No indoor air samples were collected. Although other compounds were detected during 

the NYSDEC sampling program, TCE concentrations in the sub-slab samples were 

highest at TCMF. Based on the elevated TCE concentrations observed in the sub-slab 

soil vapor underlying the TCMF building, NYSDEC and URS suggested that TCMF was 
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a likely source of the observed TCE, and that adjacent buildings may be impacted by 

this source. 

 

The NYSDOH document titled, Guidance for Evaluating Soil Vapor Intrusion in the State 

of New York, dated October 2006 (NYSDOH 2006) states that New York State does not 

currently have any standards, criteria or guidance values for concentrations of 

compounds in subsurface soil vapors. Risk management decision matrices have been 

developed that provide recommended actions based on a combination of indoor air 

concentrations and sub-slab vapor concentrations for TCE, 1,1,1-trichloroethane, 

tetrachloroethene, 1,1-dichloroethene, cis-1,2-dichloroethene, vinyl chloride, and carbon 

tetrachloride. These risk management decisions that include “no further action” 

“monitoring and “mitigate” are based on a combination of sub-slab contaminant 

concentrations and indoor air contaminant concentrations. Based on the sub-slab 

concentrations, only, the concentrations of TCE in the sub-slab concentrations would 

warrant action to mitigate. The reported concentrations of the other compounds listed 

above were either below the „no further action” values or within concentrations ranges 

that would require “monitoring”. 

 

The sub-slab soil vapor samples taken by URS revealed the TCE concentrations 

presented in Table 2.1. 

Table 2.1 
Sub-Slab Soil Vapor Information at TCMF 

 

URS 
Sample ID Location within TCMF 

Trichloroethene 
Concentrations 

TCMF-1 
Sub-Slab Soil Vapor 

In the former Barrel Room Area 
1.8 mg/m

3 

1,800 μg/m
3 

0.33 ppmV ** 

TCMF-2 
Sub-Slab Soil Vapor 

In the former Plating Room Area 
0.35 mg/m

3 

350 μg/m
3
 

0.06 ppmV 

TCMF-3 
Sub-Slab Soil Vapor 

In the former Warehouse Area 
East Addition 

13.0 mg/m
3 

13,000 μg/m
3
 

2.4 ppmV 

  **  ppmV – parts-per-million by volume 
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2.2.1 Sub-Slab Sampling Methods 

 
On February 15, 2005 GeoLogic conducted additional sub-slab soil vapor sampling. 

Ten sub-slab samples were collected within TCMF, and four at two adjacent 

properties. The purpose of this work was to further evaluate the potential for 

contaminated vapors to enter the site‟s industrial and office buildings and two 

commercial buildings adjacent to TCMF, as well as to evaluate the horizontal 

concentration gradients underlying the TCMF buildings and determine whether 

there was a correlation with the concentrations observed at the two adjacent 

properties. The results of the sub-slab testing detailed in a status report (GeoLogic, 

July 29, 2005) to NYSDEC have been incorporated in this report. 

 

The soil vapor samples were collected from directly under the buildings concrete 

floors and analyzed in accordance with the sampling methodology described in the 

RI Work Plan. Samples were collected using the following methodology: 

 

 Drill hole through concrete floor and install temporary sealed portal. 

 Evacuate hole and tubing of 1 volume of air. 

 Using 1-liter canisters collect a 24-hour soil vapor sample for analysis by TO-15 

methodology for VOC. 

 Seal hole after completing sample collection. 

 

2.2.2 Sample Location Rationale 

 

Nine sub-slab soil vapor samples were collected within TCMF‟s industrial building, 

one in the TCMF office building, three within Panko Electric and one within Hillcrest 

Auto. The following table summarizes the rationale for the sample locations.  

 

Table 2.2 
Sub-Slab Soil Vapor Location Information 

 

Sample Identification Rationale for Location 

Triple Cities Metal 
Finishing 

 

TCMF-SS-1 North end of East Addition; north of former Outfall 001 
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Sample Identification Rationale for Location 

TCMF-SS-2 Central section of East Addition. Location of soil vapor sample TCMF-
3 reporting elevated TCE concentrations; general vicinity of Outfall 
001 

TCMF-SS-3 South end of East Addition; south of former Outfall 001 

TCMF-SS-4 
Adjacent to former process tank. Location of soil vapor sample TCMF-
2 

TCMF-SS-5 Former Plating Room 

TCMF-SS-6 West Addition near Outfall 002 structures 

TCMF-SS-7 Former Storage Room 

TCMF-SS-8 Former Barrel Room 

TCMF-SS-9 Former Process Area 

TCMF-SS-10 
 

Basement level of Office Building (residential-type structure) 

Hillcrest Auto  

HAC-SS-1 
 

Hillcrest Auto Center storage area 

Panko Electric  

PE-SS-1 Northeast corner of Panko Electric work area 

PE-SS-2 North central section of Panko Electric storage area 

PE-SS-3 Tenant area in Panko Electric building 

 

The three sample locations at Panko Electric were placed within the east side of the 

building, the side of the building located closest to TCMF. 

 

2.2.3 Soil Vapor Analysis for Evaluating Potential Impact to Indoor Air 

Quality 

 

The sub-slab soil vapor samples were analyzed by Centek Laboratories, LLC for 

VOC‟s by EPA Method TO-15. A duplicate sample was collected from location 

TCMF-SS-2. Analytical method, sample handling procedures and laboratory 

protocols are outlined in the RI Work Plan. 

 

Table 7 summarizes the results (see Appendix A) and Drawing Nos. 4 and 5 

depicting the locations are attached in Appendix B. 

 

Several compounds were identified in the soil vapor samples collected beneath the 

TCMF building floor slabs and at the two commercial buildings on adjacent 

properties. The highest TCE and Freon 113 were observed at the Panko building. 

The highest TCE and Freon 113 concentrations observed at TCMF were in the 

southwest corner of the industrial building.  
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Based on NYSDOH risk management decision matrices (using sub-slab 

concentrations only) the concentrations of 1,1,1-trichloroethane observed in the 

sub-slab at TCMF would warrant mitigation actions.  The concentrations of all the 

other compounds (TCE, tetrachloroethene, 1,1-dichloroethene, cis-1,2-

dichloroethene, vinyl chloride, and carbon tetrachloride) were either below the „no 

further action” values or within concentrations ranges that would require monitoring. 

 

2.3 Task #3 – Soil Vapor Implants 

 

On June 23, 2005, three soil vapor clusters were installed inside the TCMF building to 

evaluate the vertical gradient of soil vapor quality underlying the TCMF industrial building 

adjacent to the two Outfall areas, 001 and 002, that have components that underlie the 

building. 

 

2.3.1 Soil Vapor Implant Installation Method 

 

The soil vapor implant clusters were installed in accordance to the procedures 

outlined in the RI Work Plan using the following methodologies: 

 

 Cored two adjacent holes through concrete floor slab at each implant cluster 

location. 

 Advanced boring using direct push technology to 1.5 feet below grade at one 

core hole location and installed a below slab 6-inch stainless steel soil vapor 

implant into open hole with at-grade access. 

 Advanced boring using direct push equipment through second core hole to 20 

feet below grade. 

 Soil samples were collected continuously from below the concrete floor slab to 

termination depth. 

 Recovered soil samples were screened for VOC‟s using a photoionization 

detector Photovac® Model 2020 equipped with 10.6 eV lamp (PID). 

 Select soil samples were analyzed for TCL volatile organic compounds, and 

chromium and cadmium. 
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 Advanced flush-joint casing to the termination depths (18.5 feet or equipment 

refusal whichever is shallower) and installed two, 6-inch stainless steel soil vapor 

implants between 8-10 feet and 16-18 feet with at-grade access. 

 Collect soil gas samples from each of the soil vapor clusters and analyze by TO-

15 methodology for VOC‟s. 

 

The Soil Vapor Implant Construction Schematics for each of the three soil vapor 

clusters are enclosed in Appendix D.  

 

2.3.2 Soil Vapor Implant Location Rationale 

 
Soil vapor cluster VP-1 was advanced on the hydraulically downgradient side of the 

primary discharge structure for Outfall 001, approximately 6 feet from the former 

discharge line. Soil vapor clusters VP-2 and VP-3 were advanced near the two 

discharge structures for Outfall 002; VP-3 was placed in between the two structures 

and VP-2 on the south side of the southern-most structure (see Drawing No. 5, 

Appendix B). 

Table 2.3 
Soil Vapor Implant Location Information 

 
Implant 

Identification 
Boring Depth 

(feet below floor) 

Rationale for Location 

VP-1A 
VP-1B 
VP-1C 

20 Hydraulically downgradient of primary discharge 
structure for Outfall 001 

VP-2A 
VP-2B 
VP-2C 

20 South of the southern-most outfall structure for Outfall 
002 

VP-3A 
VP-3B 
VP-3C 

20 Between the two outfall structures for Outfall 002 

 

2.3.3 Soil Analysis Summary 

 

Select soil samples from the soil-vapor implant borings were analyzed for Target 

Compound List (TCL) volatile organic compounds, and chromium and cadmium. 

The soil samples were analyzed by Life Science Laboratories, Inc. (LSL) using EPA 

Method 8260B for TCL volatiles and EPA Method 6010 for cadmium and chromium.  
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The samples analyzed were selected to provide vertical contaminant gradients. 

Table 8 summarizes the analytical results of this work (Appendix A). 

 

Table 2.4 
Soil Vapor Implant Analyses Summary Information 

 
Soil Sample 
Identification 

Soil Sample Depth 
(feet below floor) 

PID Reading 
(ppm) 

Analyses QA/QC 
Analysis 

VP-1 4-6 3.5 TCL VOC 
Cd, Cr 

 

 10-12 3.7 TCL VOC  

 16-18 5.7 TCL VOC 
Cd, Cr 

Duplicate 

VP-2 6-8 4.3 TCL VOC 
Cd, Cr 

 

 10-12 5.6 TCL VOC  

 16-18 7.9 TCL VOC 
Cd, Cr 

 

VP-3 11.5-12 6.2 TCL VOC 
Cd, Cr 

 

 15-16 5.6 TCL VOC  

 16-20 3.7 TCL VOC 
Cd, Cr 

MS/MSD 

MS/MSD – Matrix Spike, Matrix Spike Duplicate; Cd – Cadmium; Cr - Chromium 

 

TCE is the only compound detected in the samples above the instrument detection 

limits (IDL) (see Attachments, file C0507010 for compound-specific IDL‟s), but at 

levels well below the 6NYCRR Part 375 Restricted Use Soil Cleanup Objectives for 

Commercial (SCO‟s). Cadmium levels exceeded SCO‟s and chromium levels are 

below the SCO‟s. 

 

2.3.4  Soil Vapor Analyses Summary 

 

Soil vapor samples from each of the three soil vapor clusters were collected on July 

7, 2005 in accordance with the sampling methodology described in the RI Work 

Plan. Table 9 summarizes the analytical results of this work (Appendix A). 
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Table 2.5 
Soil Vapor Implant PID Information 

 
Implant Identification Implant Depths 

(feet below floor) 
PID 

Reading 
from Implants 

(ppm) 

VP-1A 
VP-1B 
VP-1C 

15.0-15.5 
8.0-8.5 
0.5-1.0 

4.2 
1.4 
6.5 

VP-2A 
VP-2B 
VP-2C 

18.0-18.5 
8.1-8.6 
0.5-1.0 

2.4 
3.1 

10.2 

VP-3A 
VP-3B 
VP-3C 

17.8-18.3 
8.0-8.5 
0.5-1.0 

7.1 
3.3 
3.6 

 

Several VOC‟s were identified in the soil vapor samples collected from the three soil 

vapor clusters. There is an apparent TCE concentration vertical gradient at soil 

vapor cluster VP-1 and VP-2 with highest concentrations recorded within the 

shallow sub-slab implant depth. These reported TCE concentrations from the 

shallow soil vapor clusters are similar to those reported during the sub-slab 

sampling at locations TCMF-SS-2, TCMF-SS-6 and TCMF-SS-7. New York State 

does not currently have any standards, criteria or guidance values for 

concentrations of compounds in subsurface soil vapors (NYSDOH 2006). 

 

2.4 Task #4 – Evaluation Outfall 001 and 002 and Overflow Structure for Outfall 
001 

 

Outfalls 001 and 002 depicted on Drawing No. 7 (Appendix B) were evaluated to identify 

whether they are sources of volatile organic contamination that is present in groundwater 

in the vicinity of TCMF, observed in soil vapor samples collected as part of NYSDEC 

Hillcrest Site Investigations and observed in soil vapor samples collected at TCMF. 

Outfalls 001 and 002 were also evaluated to determine whether waste sediments are 

present within the Outfall drywell structures, and the concentrations of the contaminant 

of concern within sediment and underlying soils. 

 

Outfall 001 had a primary discharge structure (Drywell A) located under the TCMF 

building and an overflow structure located within the parking lot area of the adjacent BW 
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Elliot property (former CAE Link). Elevated soil vapor concentrations have been detected 

during the NYSDEC Investigation in Hillcrest near this overflow structure (URS May 

2004 and June 2005 reports). This overflow structure is a catch basin drain that is also 

part of the parking lot surface water drainage system. 

 

Outfall 002 has two primary discharge structures, one located off the northwest corner of 

the TCMF building (Drywell A-002) and the other located under the TCMF building 

(Drywell B-002). 

 

2.4.1 Outfall 002 Evaluation Method 

 
Drywell A-002 

 

On August 25, 2005, Drywell A-002 for Outfall 002 was located by J. N. Giammarino 

Construction, Inc., an excavation contractor. The entire drywell structure is located 

outside the building footprint. The work was completed in accordance to the 

procedures outlined in the RI Work Plan. The excavation was completed using the 

following methodology: 

 

 Excavated anticipated area of outfall structure via excavation using a rubber-tired 

backhoe. 

 Exposed drywell structure and removed the contents of the structures. 

 Traced via excavation below grade piping associated with the drywell structure. 

 The contents of the drywell were characterized for grain-size distribution and 

screened for VOC‟s using a photoionization detector Photovac® Model 2020 

equipped with 10.6 eV lamp (PID). 

 Select samples were submitted for laboratory analyses for TCL Volatiles by EPA 

Method 8260B, for total cadmium, chromium and/or zinc. Some samples were 

analyzed by TCLP chromium and cadmium by EPA Method 6010/7471. 

 

A 4-inch diameter inlet pipe entering into the east side of the drywell and 4-inch 

diameter pipe connecting to the other drywell (Drywell B-002) for Outfall 002 were 

observed. The connector pipe was excavated in an attempt to locate the other 

drywell structure. The pipe was traced back to the foundation of the building 
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suggesting, as anticipated, that the other drywell (Drywell B-002) for Outfall 002 is 

completely under the building footprint. 

 

An excavation log was prepared summarizing the observations (see Excavation 

Log, Outfall 002-Drywell A, Appendix D). All excavated materials were placed back 

into the drywell. 

 

Drywell B-002 

 

On October 7, 2005, a soil boring was advanced at the other drywell (Drywell B-

002) associated with Outfall 002. Drywell B-002 is located completely under the 

TCMF building footprint. The work was completed in accordance to the procedures 

outlined in the RI Work Plan. The soil boring was completed using the following 

methodology: 

 

 Cored hole through concrete floor slab inside the TCMF building. 

 Advanced one boring using direct push technology to equipment refusal (12 feet 

below grade) and collected continuous soil samples to the termination depth. 

 Recovered soil samples were characterized for grain-size distribution and 

screened for VOC‟s using a photoionization detector Photovac® Model 2020 

equipped with 10.6 eV lamp (PID). 

 Select samples were submitted for laboratory analyses for TCL Volatiles by EPA 

Method 8260B, for total cadmium and chromium and/or TCLP Metal by EPA 

Method 6010/7471. 

 

Waste sediments similar to those observed in Drywell A-002 were observed in the 

boring confirming that the boring was advanced into the drywell structure. 

 

Also on this date, the waste sediments within Drywell A-002 were re-sampled using 

direct push sampling techniques due to a laboratory error where the holding time for 

TCL volatile analysis was not met. 
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2.4.2 Outfall 001 Evaluation Method 

 

On October 7, 2005, two borings were completed at two structures associated with 

Outfall 001, Drywell A and the former overflow structure. Drywell A was the primary 

discharge structure for Outfall 001. The overflow structure is a catch basin located 

in the parking area east of TCMF. 

 

 For the boring inside the TCMF building the concrete floor slab was cored. 

 Advanced two borings using direct push technology and collected continuous soil 

samples to the termination depths. 

 Recovered soil samples were characterized for grain-size distribution and 

screened for VOC‟s using photoionization detector Photovac® Model 2020 

equipped with 10.6 eV lamp (PID). 

 Select samples were submitted for laboratory analyses for TCL Volatiles by EPA 

Method 8260B, for total and/or TCLP cadmium and chromium by EPA Method 

6010. 

 

The observations made at a previous boring (B-13) advanced at Outfall 001 

(GeoLogic, 2002) suggested that B-13 was advanced in or near the drywell 

structure for the Outfall. The subsurface material observed at the boring (Outfall 

001-Drywell A) was dissimilar to the subsurface conditions encountered at B-13. At 

B-13, very dense cobbley material was encountered. At the boring at Outfall 001, 

Drywell A, loose backfill material consisting of silty sand and gravel with zones of 

green, grey and white waste sediments was encountered approximately between 

4.5 and 13 feet below the concrete floor. Below 13 feet, the soils became dense and 

refusal was encountered at 16.5 feet.  

 

At a former overflow structure for Outfall 001, a boring was advanced through the 

catch basin structure. The top of the sediments within the catch basin were 

approximately 3.8 feet below the asphalt pavement. The boring terminated 12 feet 

below the top of the sediments. No waste sediments similar to those observed 

within the other drywell structures for Outfall 001 and Outfall 002 were observed 

within this catch basin.  
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The Subsurface Logs for Outfall 001 – Drywell A and Overflow (see Appendix D) 

are a record of the observations. 

 

2.4.3 Soil and Waste Sediment Sampling and Analytical Methodology 

 

Select soil and waste sediment samples were collected from the drywell structures 

for analysis for TCL Volatiles by EPA Method 8260B, for total cadmium, chromium 

and/or zinc, and/or TCLP Metal by EPA Method 6010/7471. The following table 

summarizes the analytical scope. 

 

Table 2.6 
Outfall Analytical Scope Information 

 

Boring/Excavation 
Identification 

Sample Location Sample ID or Depth Analyses 

Outfall 001 Drywell A-001 Sediment 
TCL 

Total & TCLP – Cd, Cr 

 Drywell A-001 Soil 12‟-16‟ 
TCL 

Total – Cd, Cr 

 Overflow Soil 0-4‟ TCL 

  Soil 4‟-8‟ 
TCL 

Total – Cd, Cr 

  Soil 8‟-12‟ 
TCL 

Total – Cd, Cr 

Outfall 002 Drywell A-002 Sediments 

TCL 
Total & TCLP – Cd, Cr 

Total – Zn 

  At Influent Pipe TCL 

  
In Pipe between 

Drywells 

TCL 
Total – Cd, Cr, Zn 

  Backfill TCL 

 Drywell B-002 Sediments 
TCL 

Total & TCLP – Cd, Cr 

  Soil 11‟-12‟ 
TCL 

Total – Cd, Cr 

Cd – Cadmium; Cr - Chromium 
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2.4.4 Soil and Sediment Analysis Summary 

 

TCE was detected only in the sediment sample and soil sample collected at the 

Drywell A for Outfall 001. The concentrations are below SCO‟s. Table 10 

summarizes the analytical results (see Appendix A). 

 

The only VOC‟s detected in any of the samples analyzed from Outfall 002 were 

ethylbenzene and xylenes. The reported concentrations are below the SCO‟s. The 

results for the re-sampling of the waste sediments from within this drywell reported 

no detectable ethylbenzene or xylenes. 

 

Concentrations of cadmium and/or chromium exceeding the SCO‟s were reported at 

the two drywells for Outfall 002 and the one drywell for Outfall 001, but not at the 

overflow structure for Outfall 001.  

 

2.5 Tasks #5 – Sub-Slab Vapor Mitigation System 

 

Revisions to the February 2005 BCP Investigative Work Plan were submitted on August 

8, 2005. One of the revisions was to install a Sub-Slab Vapor Mitigation 

(Depressurization) System in lieu of a Soil Vapor Extraction System. The installation of 

the system was in response to concentrations of VOCs, primarily TCE, that were 

observed in the sub-slab soil vapor samples at TCMF that were collected by URS (URS 

May 2004). 

 

The TCMF facility had been unoccupied for several years and the building had only been 

used for storage. Once the East Addition portion of the building became occupied by one 

full-time employee, the installation of a vapor mitigation system became necessary. Sub-

slab vapor samples collected in this section of the building exceeded 250 ug/m3 for TCE 

(see Section 2.2), the decision Matrix 1 in the NYSDOH Guidance (NYSDOH 2006) 

indicates concentrations of TCE in the sub-slab above 250 ug/m3 warrants mitigation.  

 

The East Addition includes a warehouse, an office and a bathroom. The employee does 

not access any other portion of the building. 
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2.5.1 Vapor Mitigation Installation Method 

 

The vapor mitigation system evaluation and installation was completed in January 

2006. 

 

 A pilot study was performed to determine the extent of potential airflow 

through the soils underlying the building slab at the east addition to generate 

the necessary pressure requirements to effectively capture volatile 

contamination. A 4-inch pilot hole was drilled though the concrete floor into the 

subsurface soils, a vacuum was pulled using a typical shop vacuum cleaner 

and a measurable pressure of 0.02 inches of water was observed in the sub-

slab zone at a distance of 30 feet. Extraction points for a depressurization 

system were laid out using a radius of influence of 25 to 35 feet based on the 

pilot test. Nine ~4-inch diameter holes were cored into the concrete floor 

around the perimeter of the East Addition. Soils immediately below the 

concrete floor core holes were removed and 4-inch diameter PVC piping 

extraction points (labeled 1 through 9 on Drawing No. 5) were seated into the 

sub-slab material. Four-inch PVC piping runs carry the soil vapor from below 

the concrete floor to one effluent line that exits the building through a roof wall 

(Drawing No. 4). The piping was installed in a configuration that ensures that 

any water within the piping drains back toward the extraction points. Seals 

were placed around extraction point penetrations through the concrete floor 

and the effluent pipe penetration roof wall. A Rotron 505 blower in a shelter 

mounted on the roof of the building is connected to the effluent pipe. Drawing 

No. 4 is a schematic of the system (see Appendix B). 

 

Verification of communication for the depressurization system was performed 

confirming sufficient vacuum below the concrete slab (see February 13, 2006 

GeoLogic Report). 

 

Four, 3/8-inch pilot holes were drilled through the concrete in the middle of the 

building addition (labeled A though D on Drawing No. 5, Appendix B). Pressure 

measurements using a magnehelic gage with an accuracy of 0.01 inches of water 

were recorded at each pilot point. The Rotron blower was turned on and allowed to 
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run for 15 minutes prior to recording airflow measurements. The airflow within each 

4-inch extraction point was measured with a digital air flow meter recording in feet 

per minute. The flow measurements were taken between 3 and 5 feet above the 

floor surface from the vertical pipes connected to the nine extraction points. 

Extraction point #5 was not accessible; storage items blocked access. Pressure 

readings within the four pilot holes were recorded approximately 30 to 45 minutes 

after the blower was turned on. Pressure readings ranging from 0.01 to 0.07 inches 

of water were measured in the pilot points suggesting complete communication of 

airflow beneath the sub-slab for the occupied space.  

 

On January 24, 2006, a site meeting was held with NYSDEC, NYSDOH and 

GeoLogic to review the sub-slab depressurization system. The following 

summarizes the mitigation actions taken to complete the depressurization system: 

 

Reduce air exchange between the occupied space with the remaining unoccupied 

portions of the building. Reduction of air exchange included installing seals on the 

sliding and overhead doors between the occupied and unoccupied space, sealing 

the one floor drain in the occupied space with grout/concrete, and sealing spaces 

where ceiling joints span the common wall between the occupied space and the 

unoccupied space. 

 

Seal cracks/joints in the concrete floor of the occupied space. 

 

On January 21, 2008, the Rotron 505 blower was replaced by a Regenerative 404 

blower due to equipment failure. After the new blower was installed on June 10, 

2008, vacuum readings were collected at two of the same locations where previous 

measurements were made. Measurements registered between 0.1 and 0.03 WG. 

Table 2.7 
Pressure Reading Information 

 
Location Reading 

WG 
(Rotron 505) 
January 2006 

Reading 
WG 

(Rotron 505) 
August 2007 

Reading 
WG 

(Rotron 404) 
January 2008 

Reading 
WG 

(Rotron 404) 
June 2008 

Reading 
WG 

(Rotron 404) 
December 2008 

A 0.07 0.08 0.04 0.05 0.1 

B 0.01 0.01 0.02 0.03 0.03 
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Location Reading 
WG 

(Rotron 505) 
January 2006 

Reading 
WG 

(Rotron 505) 
August 2007 

Reading 
WG 

(Rotron 404) 
January 2008 

Reading 
WG 

(Rotron 404) 
June 2008 

Reading 
WG 

(Rotron 404) 
December 2008 

C 0.03 0.03 0.01 0.02 - 

D 0.04 0.03 0.03 0.03 - 

Rotron 505 blower replaced by a Rotron 404 blower in January 2008 

 

2.5.2 Building Inventory 

 
The material warehoused in the occupied space contains volatile compounds 

included dyes, waxes and paints. A flammable material storage cabinet with 

containers of paints and acetone is also present inside the building. A noticeable 

odor was observed when the cabinet was opened. Compounds including toluene, 

light aromatic and aliphatic hydrocarbons, complex mixtures of petroleum 

hydrocarbons and acetone were noted on MSDS provided by the occupant. The 

levels of petroleum hydrocarbons noted in the indoor air are attributed to both 

outside sources and product inventory warehoused inside.  

 

2.5.3 Indoor & Outdoor Air Sampling 

 
Since sub-slab vapor concentrations for two samples collected at TCMF exceed 

Matrix 1 and Matrix 2 action levels in the NYSDOH Guidance document, evaluation 

of indoor air within the occupied space was required. Once potential air exchanges 

between the occupied and unoccupied spaces were mitigated and off-gassing of 

any sealants used in the mitigation process was completed, one indoor air sample 

from within the occupied portion of the building and one outdoor air sample were 

collected for analysis. 

 

Two, 24-hour air samples were collected on March 16-17, 2006, one inside the 

occupied space and one outside the building along the Nowlan Road side of the 

building. The samples were submitted for EPA TO-15 analysis with a LOQ of 0.2 

µg/m3 for TCE. An inventory of products containing volatile compounds inside the 

occupied space was also completed at the time of sampling. 
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Several compounds were identified in the indoor and outdoor air samples. The 

concentrations identified in the samples are all less than the NYSDOH indoor air 

guideline values presented in Section 3.2.5 (NYSDOH 2006). No further 

modifications were made to the vapor mitigation system or building components. 

 

2.5.4 Monitoring and Maintenance Reporting 

 

The Interim Maintenance and Monitoring Plan and an Annual Maintenance and 

Monitoring Report for the Vapor Mitigation System documents are included on the 

attached CD. 

 

2.6 Task #8 – Soil Borings 

 

Soil borings were advanced at TCMF, and upgradient and downgradient of TCMF, to 

evaluate TCE contaminant levels within the silt unit and whether the observed 

concentrations point to a potential source at TCMF. 

 

The fifteen (15) borings completed as part of this evaluation were advanced adjacent to 

or near previously advanced borings completed by GeoLogic, URS and Walter B. 

Satterthwaite Associates, Inc., consultant for CAE Link. These borings were all 

advanced into the silt unit. 

 

GeoLogic completed the following scope of work to address NYSDEC‟s concerns with 

the focus on the silt unit: 

 

 Advanced fifteen borings (using a drill rig and/or Geoprobe®) into the silt unit and 

collected soil samples for analyses. Borings were advanced on the east side, south 

and west sides of TCMF building. The borings on the east side of the building 

(hydraulically upgradient) were advanced adjacent to the former primary structure 

for Outfall 001. One boring was advanced inside the former TCMF industrial 

building at former primary structure for Outfall 001. The locations of the borings on 

the west side of the building (hydraulically downgradient) were advanced at a 

location 9SD-03 previously evaluated by URS, consultant for NYSDEC (URS 2005) 

and adjacent to the two primary structures for Outfall 002. One boring was 

advanced at the southwest corner of the TCMF property along Beckwith Avenue. 



 

 
 

 
Triple Cities Metal Finishing Corp., Binghamton, New York 

Page 27 of 47 

Three borings further east of the TCMF building and three borings on the west side 

of Chenango Street were advanced to evaluate subsurface conditions upgradient 

and downgradient of the TCMF property; 

 

 Recovered soil samples were characterized for grain-size distribution and screened 

for VOC‟s using a photoionization detector Photovac® Model 2020 equipped with 

10.6 eV lamp (PID); 

 

 Collected soil samples from each boring and analyzed the samples for VOC on the 

TCL by EPA Method 8260; 

 

 Collected discrete groundwater sample(s) from within the upper sand and gravel 

unit, when present, and silt unit from each boring location and analyzed them for 

VOC on the TCL by EPA Method 8260; 

 

 Located soil borings to existing site features and boring elevations to the existing 

datum. 

 

2.6.1 Soil Boring Methodology 

 

Fifteen soil borings were completed by GeoLogic from October 1, 2007 through 

January 21, 2008 (see Appendix B, Drawing No. 6). The soil borings were 

completed using a Geoprobe® 6620 direct push unit or a CME-55 drill rig. The 

borings completed using a Geoprobe® are identified as “GP” and the soil borings 

completed by a drill rig are identified as “B”. When using the Geoprobe®, soil 

samples were retrieved using a 4-foot long macrocore with single-use acetate 

liners. As needed, discrete sampling using the macrocore was performed. During 

this procedure, the macrocore shoe is blocked with a point that is held in place with 

interior rods. The rods are removed at the start of the desired sampling interval, and 

the point moves freely within the acetate liner allowing material to enter the 

macrocore. When using the drill rig, the soil samples were retrieved using a 2-foot 

long split-spoon sampler. Groundwater was collected from each of the borings using 

one of four collection techniques: direct grab using a bailer within the drill rig augers; 

using a 2-foot millslot sampler, using a 4-foot SP-15 screen, or using a 

Hydropunch® discrete water sampler. Water sampling intervals identified by 
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discrete depths (ex. 43 feet) were collected by either a bailer or the Hydropunch®; 

two-foot sampling intervals were collected by the millslot; and 4-foot sampling 

intervals were collected with the SP-15 screen. 

 

2.6.2 Sampling and Analytical Methodology 

 

The Geoprobe® and drill rig tools were cleaned with a Liquinox and municipal water 

solution and/or steam cleaned using municipal water before starting work at the site 

and between each boring to minimize the possibility of cross contamination. 

All excess soils from the borings were placed back into the borehole. 

Sampling was performed by a chemist from GeoLogic. Chain-of-custody procedures 

were followed from sample acquisition through to sample analysis. The laboratory 

that performed the analyses was LSL. 

The following table summarizes the samples analyzed for volatile compounds.  

Table 2.8 
Soil Boring Sample Analysis Information 

 

Boring No. 
 
 

Soil Sample 
Interval 

(feet bgs) 

Water Sample 
Interval 

(feet bgs) 

QA/QC 
Analysis 

 

GP-07-1 34-38 30.5-32.5 
     35.5-39.5 
 GP-07-2 34-35 30-32 
   39-43 36-40 
 GP-07-3 36-40 30-32 Duplicate (soil) 

    36-40 
 GP-07-4 40-42 26-28 
     43 
 B-07-5 30-32 25 
     32 
 B-07-6 27-28 32 
   35-37   
 B-07-7 25-27 27 
 B-07-8 35-37 21-23 
     38-40 
 B-07-9 33-34 21-23 
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Boring No. 
 
 

Soil Sample 
Interval 

(feet bgs) 

Water Sample 
Interval 

(feet bgs) 

QA/QC 
Analysis 

 

    35-37 
 B-07-10 33-34 21-22 
   38-39 35-37 
 B-07-11 31-32 23-25 
     32-34   

B-08-12 29-31 26.5 
   40-44 32-34 
 B-08-13 34-36 30-34 
   44-48 35-39 
 GP-08-14 30-34 30-34 Duplicate (water) 

  40-44   
 GP-08-15 8-16 32-34 
   29-31 

 
Duplicate (soil) 

  40-44 
   

2.6.3 Subsurface Evaluation 

 

The geologic conditions observed at these fifteen soil borings were similar to those 

previously reported: a sand and gravel unit underlain by a silt unit. A thin sand unit 

overlies the silt unit at some locations. The Subsurface Logs are a record of this 

work (see Appendix D). 

 

Table 2.9 
Soil Boring Information 

 

 
Boring No. 

 
 

 
Ground 

Elevation 
 

Total 
Boring 
Depth 
(feet) 

Approximate 
Depth to 

Top of Silt 
(feet bgs) 

Approximate 
Top of Silt 
Elevation 

GP-07-1 889.4 39.5 34 855 

GP-07-2 889.2 43 34 855 

GP-07-3 889.4 40 36 853 

GP-07-4 895.4 43 39 856 

B-07-5 895.7 32 28 868 

B-07-6 895.0 37 26 869 

B-07-7 895.5 32 25 870 

B-07-8 894.2 40 34 860 

B-07-9 894.5 37 32 862 



 

 
 

 
Triple Cities Metal Finishing Corp., Binghamton, New York 

Page 30 of 47 

 
Boring No. 

 
 

 
Ground 

Elevation 
 

Total 
Boring 
Depth 
(feet) 

Approximate 
Depth to 

Top of Silt 
(feet bgs) 

Approximate 
Top of Silt 
Elevation 

B-07-10 895.0 40 32 863 

B-07-11 896.2 34 29.5 867 

B-08-12 901.2 44 30.5 871 

B-08-13 900.7 48 30.5 970 

GP-08-14 899.0 44 34 865 

GP-08-15 902.0 44 29 873 

 

Groundwater was typically encountered within the sand and gravel. At four boring 

locations, B-07-6, B-07-7, B-08-13 and GP-08-14, no free water was observed 

within the sand and gravel unit. 

 

No field indications of contamination (ex. visual, olfactory or elevated PID readings) 

were observed in any of the soil borings, except at B-08-12, where a petroleum-like 

odor and elevated PID readings were observed within the augers between 0 and 15 

feet below ground surface and at GP-08-15 where discolored soils were 

encountered. The concentrations of TCE in the soils analyzed are presented on 

Drawing No. 6 (Appendix B). 

 

Water samples were collected from within the sand and gravel unit (except where 

noted above), and from the silt unit, and soil samples were collected from the silt 

unit for analysis for VOC analysis by EPA Method 8260. The analytical data is 

summarized on the attached Table 11 (Appendix A). The concentrations of TCE in 

groundwater are presented on Drawing No. 7 (Appendix B). 

 

No volatile compounds were detected above the SCO‟s in any of the soils analyzed. 

 

TCE and Freon 113 were the two volatile compounds detected in groundwater 

samples that exceeded NYSDEC Water Quality Standards. The concentrations for 

TCE ranged from 1.6 to 71.4 ug/L. The two highest TCE concentrations 71.4 ug/L 

and 31.5 ug/L were detected within the silt unit at GP-07-4 and B-08-12, 

respectively. Freon 113 was detected in one water sample above water quality 

standards. A Freon 113 concentration of 8.45 ug/L was detected in the water 
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sample collected from the silt unit at GP-07-3. The water quality standard for TCE 

and Freon 113 is 5 ug/L. 

 

2.7 Task #6 - Groundwater Monitoring Well Sampling 

 
Samples were collected from monitoring wells MW-1 through MW-5, and MW-18 on 

October 2, 2007 and from MW-1 through MW-6, and MW-18 on October 8 and 

December 12, 2008. Depths to groundwater were measured and the wells were purged 

prior to sample collection. Water removed from the wells was monitored for pH, specific 

conductivity and temperature to determine efficiency in purging. The samples were 

submitted for VOC by EPA Method 8260 (see Table 14, Appendix A). 

 

The TCE concentration ranges for the October 2007 and October 2008 sampling events 

are similar, 4.28 to 11.6 ug/L (October 2007) and 9.71 to 11.0 ug/L (October & 

December 2008). The TCE concentrations detected upgradient of the TCMF property, at 

the TCMF property and downgradient of the TCMF property were similar (see Drawing 

No. 8, Appendix B). 

 

Freon 113 concentrations ranged from ND to 2.92 ug/L for October 2007 and ND to 5.23 

ug/L for October 2008 (see Table 12 and 13, Appendix A). 

 

3 REMEDIAL INVESTIGATION FINDINGS 

 
3.1 Sub-Slab and Soil Vapor at TCMF 

 

Soil vapor underlying the TCMF building has been impacted by TCE at levels that 

warranted vapor mitigation. TCE in sub-slab soil vapors range from 11 to 270 ug/m3. The 

concentration of TCE at 13,000 ug/m3 previously reported in sub-slab soil vapor was not 

replicated. A vapor mitigation system has been installed within the portion of the TCMF 

building that is currently occupied. 

 

The results of the vertical soil vapor contaminant gradient underlying the TCMF building 

do not suggest the presence of deeper (8 foot or greater) contaminant source(s) of the 

contaminants observed in the sub-slab soil vapor samples. The results do suggest that 

contaminated vapors collect and concentrate directly under the confining zones of the 

concrete floor. 
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3.2 TCE Contamination in the Silt Unit and Groundwater 

 
Four borings were advanced hydraulically upgradient of the TCMF property on the 

former CAE Electronics property along a transect (B-07-8 through B-07-11). TCE 

concentrations in groundwater within the sand and gravel unit ranged from 

approximately 8 to 21 ug/L, and from 16 to 24 ug/L in groundwater within the silt unit. 

The concentrations of TCE in soil range from non-detect to 200 ug/kg in the silt unit.  

 

Two transects of borings were advanced directly adjacent to the TCMF building. Borings 

GP-07-1 through GP-07-3 were advanced on the west side of the building. The 

concentrations of TCE in groundwater in the sand and gravel unit ranged from 

approximately 4 to 11 ug/L, and from 10 to 18 ug/L within the silt unit. The concentration 

of TCE in soil in the silt unit ranged from 20 to 72 ug/kg. Borings B-07-5 through B-07-7 

were advanced on the east side of the TCMF building. The concentration of TCE in the 

one groundwater sample collected from the sand and gravel unit was approximately 12 

ug/L. TCE concentrations in groundwater within the silt unit ranged from approximately 5 

to 20 ug/L. The TCE concentrations in soil in the silt unit ranged from approximately 6 to 

11 ug/kg. 

 

The results of the soil and groundwater samples collected from the line of borings 

advanced hydraulically upgradient of TCMF (B-07-8 through B-07-11) report a dissimilar 

pattern of compounds from those compounds detected in the borings advanced directly 

adjacent to the TCMF building (GP-07-1, GP-07-2, GP-07-3, B-07-5, B-07-6 and B-07-

7). Except for acetone and xylene, TCE was the only compound detected in the soil and 

groundwater samples collected from the upgradient borings. Several other compounds 

besides TCE were detected in the samples collected from the borings advanced directly 

adjacent to the TCMF building. 

 

The boring advanced inside the TCMF industrial building at the primary outfall structure 

for Outfall 001 (GP-08-15) terminated approximately 12 feet into the silt unit. Fill material 

with a discolored zone was encountered at a depth of approximately 8 feet below the 

floor. Sand and gravel underlies the fill material. The silt unit was encountered at 

approximately 29 feet below the floor. The concentration of TCE in the fill soil that 

exhibited discoloration was approximately 6 ug/kg. The concentration of TCE ranged 
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from approximately 5 to 15 ug/kg in the silt unit. The concentration of TCE in 

groundwater within the silt unit was 22 ug/L.  

 

The boring advanced south of the TCMF office building (GP-07-4) reported a TCE 

concentration of 170 ug/kg in the silt unit. TCE in groundwater was approximately 8 ug/L 

in the sand and gravel unit and 76 ug/L in the silt unit. This boring is not near either 

Outfall 001 or Outfall 002 that received process waste. 

 

Several volatile organic compounds were detected in the soil and groundwater samples 

collected from borings advanced hydraulically downgradient of the TCMF property, on 

the west side of Chenango Street (B-08-12, B-08-13 and GP-08-14). Groundwater was 

only encountered within the sand and gravel unit at boring B-08-12. TCE was detected 

at a concentration of approximately 2 ug/L in the water sample from the sand and gravel 

unit. The concentrations of TCE in groundwater within the silt unit ranged from 

approximately 12 to 32 ug/L. The concentration of TCE in the soil samples collected 

from the silt unit ranged from non-detect at GP-08-14 to 27 ug/kg at B-08-12. 

 

The concentrations of all other compounds detected in groundwater and soil samples at 

the 15 boring locations, with the exception of TCE and (Freon 113), were at 

concentrations below TOGS 1.1.1 and the SCO‟s (for Restricted Commercial use). 

Freon 113 was detected over water quality standards within the silt unit at borings GP-

07-3 and B-08-13, at concentrations of approximately 8 and 17 ug/L, respectively. 

 

The groundwater analytical results for the samples collected from the monitoring wells in 

October 2007 and October 2008 are summarized on Tables 10 and 11, respectively 

(Appendix A). 

 

TCE was the compound detected at the highest levels in these samples. The 

concentrations ranged from 4.3 to 11.6 ug/L. Freon 113 was detected at concentrations 

ranging from non-detect to 5.2 ug/L. The concentration of Freon 113 was exceeded at 

two wells during the October 2008 sampling event, MW-4 and MW-6. The 

concentrations of all other detected compounds were at trace levels below water quality 

standards. 
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Direction of groundwater observed in October 2007 and October 2008 is to the west, 

consistent with previously determined direction of flow. 

 

3.3 Outfalls 001 and 002 

 

At Outfall 001 there was no definitive demarcation between backfill material and waste 

sediments as observed at Outfall 002. The zones of waste sediments appeared to be 

dispersed within the backfill material. The TCE concentration within these waste 

sediment zones was 260 ug/kg decreasing to 10 ug/kg in the soils underlying the backfill 

material, all below the SCO for TCE No Freon 113 was detected in any of the soil or 

water samples analyzed at this outfall. The concentration of cadmium and chromium 

within these waste sediment zones are above the SCO‟s. 

 

The results observed at the overflow structure for Outfall 001 do not suggest that this 

catch basin received discharges from TCMF that impacted soil quality, or is the source 

of elevated soil vapors that have been observed at nearby sampling points (URS 2005). 

No volatile compounds were detected in the soils above the method detection limits, and 

cadmium and chromium concentrations are well below the SCO‟s. 

 

Similar waste sediments were observed in the two drywell structures for Outfall 002. No 

TCE was detected in the backfill material, the waste sediments or underlying soils. The 

concentration of cadmium and chromium within these waste sediments are above the 

SCO‟s. The concentrations of Freon 113 detected in samples collected adjacent to these 

two structures were trace (<2 ppb) to non-detect. 

 

With the absences of TCE at Outfall 002, these former discharge points are not 

considered potential sources of the TCE that has been detected in soil vapor and 

groundwater in the vicinity of the site. While TCE was detected in the waste sediment 

zones within the backfill material at the primary discharge structure for Outfall 001, the 

TCE concentrations decreased with depth to levels that suggest that Outfall 001 is not a 

source of TCE. 
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4 CONCLUSIONS 

 
4.1 Source Area Characterization-TCMF 

 

The findings of this work do not suggest an identified source of TCE or Freon 113 at the 

former TCMF facility. As stated in previous reports, neither TCE nor Freon 113 were 

reportedly used in the plating processes at the TCMF facility under Mr. Joseph Morgan‟s 

ownership. TCE and Freon 113 were not identified as contaminants of concern in the 

monitoring requirements for the NYSDEC SPDES permits issued for the three former 

outfalls operated at the facility, two of which received process waste, Outfall 001 and 

002. Outfall 003 was identified in the SPDES permit as receiving septic waste. These 

outfalls were in operation until 1986 when the facility connected to the municipal sewer 

system. 

 

Based on the evaluations completed to date, only trace amounts of waste sediments 

remain within the former Outfall 001. No distinct layers of sediments have been 

observed in the borings advanced at Outfall 001, only small isolated zones (less than ½ 

inch) of discolored soils and sediments that are likely remnants of the removal process 

prior to closing out the Outfall were observed. A distinct layer of sediments was 

observed within the two primary structures for former Outfall 002. No TCE was detected 

in the waste sediment samples collected from these two former Outfall structures (Status 

Report, January 30, 2006, GeoLogic). The SCO‟s for levels of cadmium and chromium 

are exceeded at Outfall 001 and 002. 

 

Since at least 1965, records indicate that Freon 113 was never purchased or used at 

TCMF plant. Vapor degreasers were not operated at the TCMF facility. Freon 113 is 

incompatible with alkali metals, magnesium, zinc and aluminum. TCMF‟s primary plating 

production involved zinc. The highest concentration of Freon 113 in groundwater at 

TCMF was 8.4 ug/L and 9.3 ug/kg in soil. The highest concentrations of Freon 113 in soil 

vapor have been observed at the southwest corner of the TCMF building both in the sub-

slab soil vapors and in the deeper vapor cluster sample. The highest concentration of 

Freon 113 observed in soil vapor during the investigation was at the adjacent Panko site.  
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The soil and water samples analyzed for Freon 113 during this investigation do not 

suggest that a source of Freon113 is present at TCMF. 

 

4.2 Source Area Characterization-Former CAE Link 

 

The recent data collected during this evaluation should be reviewed with an historical 

perspective. The former CAE Link facility is an identified source of TCE. Historical 

concentrations of TCE in excess of a million ug/kg have been reported in soils at that 

facility (H2M 1987). A TCE groundwater plume has been attributed to the former CAE 

Link facility since at least the early 1980‟s. Contaminant concentrations over time would 

normally be expected to increase hydraulically downgradient of the source as a result of 

groundwater flow. 

 

Data collected during this evaluation as well as during the Source Characterization 

Studies by NYSDEC and by the CAE Link consultants, have reported „scattered‟ 

elevated concentrations of TCE (>100 ppb) east of the former CAE Link facility, west of 

the former TCMF facility, and north of Nowlan Road. Based on the historical 

concentrations reported at the CAE Link facility, the current TCE concentrations 

observed within groundwater and soil are not considered exceptional. Variability in TCE 

concentrations should be expected and can be attributed to sample time and seasonal 

fluctuation of the water table, sample collection, variability in the geologic units in which 

the monitoring well screens were placed, screen lengths, contaminant plume movement, 

and variability in the accuracy in laboratory techniques. 

 

5 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 
 

In order to assess any actual or potential exposure pathways associated with contaminants 

present at TCMF and in the vicinity of the site, a qualitative human health exposure assessment 

(QHHEA) has been completed. The QHHEA was completed in general accordance with the 

guidance presented in DER-10 Technical Guidance for Site Investigation and Remediation 

dated December 2002 (NYSDEC 2002) and the Draft Brownfield Cleanup Program Guide dated 

May 2004. 
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5.1 Potential Exposure Pathways 

 
In evaluating the potential for human exposure, a first step is to identify the potential for 

the existence of complete exposure pathway. An exposure pathway describes the 

mechanism in which an individual or population could be exposed to a chemical(s). A 

complete exposure pathway consists of five elements: 

 

1. Contaminant Source 

2. Contaminant Release and Transport Mechanisms 

3. A Point of Exposure 

4. A Route of Exposure 

5. A Receptor Population 

 

The absence of any one of these five factors results in an incomplete exposure pathway. 

 

A direct exposure pathway is where the point of exposure is at the source, without a 

release to any other medium and without an intermediate biological transfer step. If the 

exposure is not at the source, then a transport or exposure medium or both must be 

present. There are no known direct exposure pathways for the contaminants identified at 

TCMF to any identified receptor (Hillcrest community resident, building occupant, 

municipal/utility worker). 

 

Typical exposure pathways include inhalation, ingestion, and dermal contact. 

 

There are (at least) two identified contaminant sources (TCMF and CAE Link) and two 

classes of contaminants (metals and VOC) that will be evaluated in this QHHEA.  

 

TCMF has been identified as a source with identified releases of cadmium, chromium 

and zinc. No volatile organic compounds, specifically TCE, have been identified at the 

TCMF property at levels that suggest a source. The former CAE Electronic facility is an 

identified source of TCE.  
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5.2 Evaluation for Metals at TCMF 

 

5.2.1 Potential Exposure Pathways for Hillcrest Community Residents 

Potential exposure pathways from the contaminants identified at TCMF to the 

residents of Hillcrest include inhalation and/or ingestion of soils and drinking water.  

 

5.2.1.1 Exposure Pathway - Inhalation 

 
To evaluate the potential exposure pathways for the residents of Hillcrest, 

investigative efforts at TCMF began with an Air Emission Study performed 

under the directive of NYSDEC. The study, which took place over a course of 

13 months in 1998 to 1999, assessed air emissions from the plating 

operations at TCMF and collected particle deposits from within the 

community and at TCMF. The study concluded that the current emission from 

TCMF did not exceed New York State Ambient Guidelines concentration in 

the area surrounding TCMF (1999, NYSDEC).  

 
Current exposure through the inhalation of airborne contaminants from TCMF 

is non-existent; the facility ceased all metal processing in 1999.  

 
5.2.1.2 Exposure Pathway - Surface Soils 

 

In April 1999, sampling was performed at TCMF and in the Hillcrest 

community to evaluate metal and cyanide concentrations present in surface 

soils. The sample location selection process was based upon the following 

considerations: availability of on-site locations for surface sampling; locations 

with similar geologic settings as TCMF; the likely patterns of atmospheric 

deposition from TCMF; the predominant prevailing wind directions; other 

documented wind direction; and the atmospheric effects associated with the 

facility location in a valley-hillside setting. The report concluded that the levels 

of metals likely reflect naturally occurring concentrations for the areas 

sampled with the majority of the samples below TAGM 4046 NYSDEC Soil 

Cleanup Objective and Guidelines (GeoLogic, 2000). Elevated levels of 

chromium, copper, nickel and zinc at one sample location on the TCMF 

property and elevated levels of zinc and copper at one off-site location were 
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observed. The sample location at TCMF was taken along the east side of the 

property within a grassy area between the building and the parking area for 

the former CAE Electronics facility. The other sample location was on the 

east side of the shopping plaza north of TCMF. These two locations were the 

only two sample locations that were adjacent to buildings with painted 

exteriors. Chromium, copper, nickel and zinc are reported constituents of 

paints. The concentrations of metal in the surface soils sampled at the TCMF 

property are all below the Restrictive Use Soil Cleanup Objectives for the 

Protection of Public Health for Commercial Use. 

 

Except for a 6-foot wide strip of grass along the east side of the TCMF 

industrial building, a 20-foot right-of-way along the west side of the industrial 

building and mowed lawn on the south side of the former office building, the 

ground surface at the parcel is primarily covered with building and pavement. 

No open areas with exposed surface soils with a tendency to generate 

airborne soil particulate exist at the TCMF property.  

 

Community residents‟ exposure to surface soils, either through direct 

ingestion through hand-mouthing of soils or through the ingestion of airborne 

soil particulates from TCMF is unlikely given the current site use and the 

absence of a complete exposure pathway. 

 

5.2.1.3 Exposure Pathway – Subsurface Soils 

 

There are no known exposure pathways to subsurface soils at TCMF to the 

residents of Hillcrest. The soils that have exhibited the highest metal 

concentrations are under the building. Soils outside the building footprint that 

have exhibited elevated concentrations were generally 10 feet below ground 

surface and deeper. 

 

The exposure pathway of metals in soils via groundwater exposure is 

discussed in the next section. 
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5.2.1.4 Exposure Pathway – Groundwater 

 
Groundwater at TCMF has been impacted by heavy metals at levels above 

NYSDEC Water Quality Standards. Metal concentrations decrease to levels 

below Water Quality Standards at monitoring wells located within 600 feet 

downgradient of TCMF. Given the depth to groundwater in the vicinity of 

TCMF (approximately 30 feet below grade), direct dermal exposure to 

impacted groundwater is not considered a complete exposure pathway. 

 

Direct ingestion of impacted groundwater is not considered a complete 

exposure pathway for community residences. It is GeoLogic's understanding 

that all properties located within the vicinity of TCMF, including TCMF, are 

connected to the municipal water supply system.  

 

The Hillcrest Water District #1 located in the Town of Fenton has three water 

supply wells located north of TCMF. Fenton Well #3 is the primary water 

supply well for the community of Hillcrest and is the closest community water 

supply well to TCMF, approximately 3,000 feet from TCMF (see Appendix A, 

Drawing No. 13). The Town of Fenton indicated that Fenton Well #1, 

operates approximately 1 hour a day to maintain the pumping equipment and 

Fenton Well #2, reportedly used occasionally (about once a month for well 

maintenance), are located further north of Fenton Well #3. All three water 

supply wells are reportedly screened in the lower sand and gravel deposit 

underlying the silt unit.  

 

The Fenton Wells are monitored by the Broome County Department of Health 

(BCHD). Since 1984, water samples have been collected from Fenton Well 

#3 and analyzed for organic compounds. Routine analysis for metals 

reportedly began in 1990 at Fenton Well #3, and continues on a semi-annual 

basis. Cadmium and chromium concentrations have never been detected 

above the detection limits in the samples collected. CAE Electronics installed 

a monitoring well north of TCMF (MW-27). This well located approximately 

750 feet south of Fenton Well #3 has been identified by CAE Electronics as a 

sentinel well for the Town Water Supply Wells. The monitoring well is 
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screened within the upper sand and gravel unit. No cadmium or chromium 

has been detected in this well above method detection limits or exceeding 

Water Quality Standards (O‟Brien & Gere, 2000). 

 

Broome County Health Department performed a Time Travel Capture Zone 

Model that theorized cones of influences of the three Fenton Wells within the 

lower sand and gravel deposit that the wells draw from. TCMF is located on 

the fringe of the 10 and 25-year capture zone. The model assumed that all 

three wells would be pumping at full capacity, 24 hours a day, 365 days per 

year. This scenario is not realistic since water demand for the Hillcrest 

community is not likely to increase to the demand that would require this 

pumping rate. One well, Fenton Well #3, currently meets Hillcrest‟s water 

demand and is operated less than full time (reportedly, approximately 4 to 5 

hours per day). 

 

There is currently no exposure to heavy metal through ingestion or inhalation 

of the municipally-provided water based on the chemical data collected 

directly from the municipal water supply wells. In addition, water quality data 

for TCMF show those water quality standards for metals in the upper sand 

and gravel unit are met ½-mile from the closest water supply well. Moreover, 

the water supply wells obtain water from a lower sand and gravel aquifer that 

is not hydraulically connected to the upper sand and gravel unit. Thus, the 

groundwater exposure pathway is incomplete. 

 

5.2.2 Potential Exposure Pathways for Occupants of TCMF 

All plating processes inside the TCMF facility ceased in 1999. The processing 

equipment and hazardous waste from the decommissioning of the equipment were 

removed from the site. The eastern portion of the building is currently used by a 

packaging business with one full-time employee. This portion of the building was 

used for warehousing by TCMF. 

 

In addition to potential exposure pathways discussed for the Hillcrest Community 

residents, a potential exposure pathway for occupants of the TCMF is the exposure 

to elevated metals in soils below the building floor. This exposure pathway is 
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considered incomplete for the routine occupancy of the building since there is a 

barrier (concrete floor) between the contaminant zones and building occupants. 

 

During remodeling work or building demolition, human exposure to the soils 

underlying the concrete floors in the building could occur through ingestion (through 

hand-mouthing or ingestion of airborne soil particulates), or dermal contact. 

 

5.2.3 Potential Exposure Pathways for Others 

 

In general, municipal workers, utility workers and environmental drilling contractors, 

as a group, have the potential of exposure to subsurface soils and groundwater, 

with the drilling contractors having the greatest potential for exposure. 

 

Buried utilities at TCMF include water, sanitary sewer, storm sewer and natural gas. 

Utility trenches are typically between 2 and 6 feet below ground surface when the 

topography is relatively flat, as it is at TCMF. Groundwater at TCMF has historically 

been encountered approximately 30 feet below ground surface, well below all utility 

trenches in the vicinity of TCMF. Direct exposure to contaminated groundwater by 

utility or municipal workers is not likely. 

 

Although elevated metal concentrations were identified in soils outside of the 

building footprint, the highest concentrations of metals in soils were identified below 

the building. The potential source of elevated metals in soils outside the building 

footprint has been identified through former discharges to outfalls, not from surface 

disposal or discharge. The depths of soils with reported and/or potential elevated 

metals are generally greater than those work depths (2 to 6 feet below grade) for 

utility and municipal workers. Thus, the potential exposure pathway for municipal 

and utility workers is incomplete. 

 

Workers conducting environmental drilling and sampling activities at the site are 

likely to encounter the on-site contamination both in the subsurface soils and 

groundwater. While this represents a potential exposure pathway, this group would 

be the most aware of the potential for exposure, and apply appropriate action to 

minimize or eliminate the exposure. 
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5.2.4 Summary 

 

The data collected at the TCMF site indicates that metals are present in subsurface 

soils at concentrations exceeding the applicable SCO‟s for restricted commercial 

site use. There are no points of exposure for metals identified in soils at the site and 

the groundwater pathway for dissolved metals is incomplete for Hillcrest residences 

and building occupants, therefore, the exposure pathway is considered incomplete. 

 

Exposure to the metals in the subsurface soils is most likely limited to construction 

workings engaged in below floor slab activities and utility workers outside the 

building footprint. This exposure could be mitigated through the use of proper 

personal protective equipment. Groundwater is not expected to be encountered 

during typical construction or utility work activities due to the recorded depths of 

groundwater at the site.  

 

5.3 Evaluation for TCE  

 

Sources of volatile contamination at the site have not been identified. While 

concentrations of TCE and 1,1,1-trichloroethane in soil vapors underlying the TCMF 

building suggest the potential for indoor air quality to be impacted, the concentrations of 

these two VOC‟s observed in soils at the site do not suggest a source. 

 

The first two elements of a complete exposure pathway for volatile compounds have 

been documented at the former CAE Electronics facility. 

 

The concentrations of TCE in sub-slab soil vapor underlying the TCMF building indicate 

the potential exposure through inhalation for building occupants at TCMF. This is 

considered a complete exposure pathway for TCE at TCMF, therefore, vapor mitigation 

has been implemented at TCMF for the protection of indoor air quality in the current 

occupied space. While the potential for vapor intrusion remains a potential exposure 

concern in the remaining portions of the building, expansion requirements of the current 

vapor mitigation system are presented in the Maintenance & Monitoring Plan that has 

been developed for the site. 
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6 CONCLUSION 

 

The TCMF facility was historically used for industrial purposes. The current property use is 

commercial. The results of the remedial investigation have been evaluated for restrictive 

commercial use. The SCO‟s set for restrictive commercial use of the TCMF property have not 

been met. Metal concentrations exceeding the SCO‟s are present on the site. 

 

Development of an Alternative Analysis Report and a Remedial Action Plan is the next step in 

the BCP process. 
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TABLE 1

SUMMARY OF METAL AND TCE CONCENTRATIONS IN SOIL/SEDIMENT SAMPLES

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Analytes No. of Concentration 6NYCRR Part 375 SCO No. of Samples 

Samples Range Commercial Exceeding

Analyzed mg/kg mg/kg Part 375

Commercial

Metals

Antimony 16 <1.05 to <2.26 10,000 0

Arsenic 16 3.0 to 13.9 16 0

Beryllium 16 <0.121 to 0.55 590 0

Cadmium 61 <0.105 to 761 9.3 31

Chromium III 61 7.8 to 18,900 1500 7

Chromium VI 2 <4.78 to 6.39 400 0

Copper 46 13.7 to 3250 270 8

Lead 46 <0.80 to 533 1000 0

Mercury 16 0.020 to 0.076 2.8 0

Nickel 46 11 to 1050 310 6

Selenium 16 3.9 to 28.6 1500 0

Silver 46 <0.065 to 119 1500 0

Thallium 16 <0.598 to 1.8 10,000 0

Zinc 50 37.9 to 22,100 10,000 1

Volatiles

TCE 46 <0.00008 to 0.260 200 0

 -  No SCOs set for Commercial by Part 375
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TABLE 2

SUMMARY OF SURFACE SOIL DATA

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location Cyanide Sb Ar Be Cd Cr Cu Pb Hg Ni Se Ag Tl Zn

S-99-1 <0.51 <0.76 4.9 0.43 2.2 60.9 44.4 37.9 <0.06 47.7 <0.38 0.23 <0.76 258

99-1 <0.73 <0.75 5.9 0.41 2.0 65.3 44.1 46.0 <0.05 46.7 1.1 0.38 <0.31 282

S-99-2 <0.06 <0.75 5.5 0.37 0.31 12.4 25.2 16.4 <0.06 18.3 <0.38 <0.12 <0.75 62.8

S-99-3 <0.03 <0.77 4.5 0.43 0.48 14.6 21.7 49.2 <0.06 17.9 <0.38 <0.13 <0.77 78.2

S-99-4 <0.10 <0.91 4.9 0.45 0.45 15.5 25.0 26.6 <0.08 19.7 <0.46 <0.15 <0.91 79.3

S-99-5 <0.07 <0.84 8.9 0.46 1.3 13.7 75.2 250 0.16 13.5 1.2 <0.14 <0.84 291

99-5 <0.72 <0.83 8.0 0.40 0.87 14.6 64.5 195 0.16 12.1 1.2 0.22 <0.34 300

S-99-6* <0.06 <0.75 5.2 0.50 0.54 16.7 34.0 132 <0.07 20.5 <0.38 <0.13 <0.75 140

99-6 <0.62 <0.72 5.8 0.42 0.29 17.8 33.5 134 0.065 17.0 1.2 0.15 <0.30 161

S-99-7* <0.15 <0.73 5.7 0.26 0.29 10.6 27.3 22.6 <0.06 13.4 <0.37 <0.12 <0.73 85.1

S-99-8* <0.13 <0.80 5.9 0.56 0.49 16.8 114 46.6 0.11 20.5 0.56 <0.13 <0.80 96.6

S-99-9 <0.21 <0.99 6.9 0.60 0.72 17.7 23.4 46.1 0.11 21.2 0.64 <0.16 <0.99 105

99-9 <0.84 <0.98 8.5 0.53 0.48 17.1 19.4 45.3 0.11 17.9 1.3 <0.28 <0.41 110

S-99-10 <0.10 <0.80 7.5 0.51 0.53 14.4 30.9 48.7 <0.07 18.6 <0.40 <0.13 <0.80 77.2

99-10 <0.60 <0.69 6.6 0.36 0.22 12.6 19.9 43.8 <0.052 14.4 <0.45 0.20 <0.29 80.7

S-99-11 <0.22 <0.79 4.9 0.52 0.46 17.1 21.7 23.2 <0.06 21.7 <0.39 <0.13 <0.79 103

99-11 <0.63 <0.76 6.1 0.44 0.28 16.3 18.4 24.6 <0.065 18.1 0.75 <0.16 <0.31 108

S-99-12 <0.09 <0.75 5.5 0.50 0.38 12.8 19.0 28.4 <0.06 17.4 <0.38 <0.13 <0.75 65.9

99-12 <0.63 <0.74 5.4 0.40 0.13 12.3 14.7 27.7 <0.055 14.8 <0.48 <0.15 <0.30 71.2

S-99-13 <0.07 <0.84 7.3 0.58 0.34 14.0 17.0 30.7 <0.07 16.8 <0.42 <0.14 <0.84 59.6

99-13 <0.75 <0.87 11.3 0.57 0.15 12.9 11.5 39.3 0.073 11.7 1.9 0.24 <0.44 58.7

S-99-14 <0.13 <0.79 5.6 0.52 0.28 13.4 16.8 16.5 <0.06 18.4 <0.39 <0.13 <0.79 55.1

S-99-15 <0.16 <0.83 6.1 0.54 0.23 13.0 18.1 25.4 <0.08 15.4 <0.48 <0.14 <0.83 63.0

6NYCRR Part 375 

SCO Commercial 10000 16 590 9.3 1500/400 270 1000 2.8 310 1500 1500 10000 10000

TAGM 4046 SB 7.5 or SB 0.16 or SB 10 50 25 or SB 400** 0.1 13 or SB 2 or SB SB SB 20 or SB

Concentrations in mg/kg , part per million (ppm)    

TAGM 4046 - Determination of Soil Cleanup Objectives and Cleanup Levels, May 5, 1998

** - USEPA Interim Lead Hazard Guidance - Residential Screening Level   

Highlighted samples are results for the samples collected by NYSDEC

"<" - Analyzed not present above the noted detection limit

SB - Site Background    * - Background Sample 

1500/400 - SCO for trivalent chromium/hexavalent chromium

F:\99011A\..\table 2 surface soils

1 of 1



TABLE 3

CONCRETE FLOOR CORES DATA

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample 

Location Date Ar Ba Cd Cr Pb Hg Se Ag

Total 

Volatiles

Core #1 1/19/2000 ND 0.301 ND ND ND 0.00067 ND 0.816 ND

Core #2 1/19/2000 ND 0.633 ND 2.90 0.00795 0.00042 ND 0.0263 ND

Core #3 1/19/2000 ND 0.539 ND 0.505 0.00640 0.00075 ND 0.0185 ND

Core #4 1/19/2000 ND 0.589 ND 0.330 0.00621 0.00044 ND 0.0228 ND

TCLP 5.0 100.0 1.0 5.0 5.0 0.2 1.0 5.0 **

TCLP - Toxicity Characteristic Leaching Procedure for determing whether concrete floors would be classified as Hazardous Waste

Concentration reported in mg/L (ppm)

** - varies with compound

ND - No concentration detected above method detection limits

F:\..\99011A\..\Table 3 RCRA Cores
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TABLE 4

2000-2001 SUBSURFACE EVALUATION UNDER RCRA

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location Depth Sb Ar Be Cd Cr (Cr IV) Cu Pb Hg Ni Se Ag Tl Zn Total TCE

Geo-3 12'-16' <1.08 6.0 0.42 137 344 495 30.5 <0.023 466 18.9 1.3 <0.647 2520 <0.008

Geo-7 12'-16' 1.5 9.6 0.37 410 1310 238 157 0.076 338 14.4 3.4 <0.598 510 <0.005

B-1 (MW-1) 8'-12' <1.08 6.0 0.42 156 126 374 13.8 0.048 237 18.1 <0.325 <0.651 677 <0.007

B-1 (MW-1) 32'-36' <2.26 7.2 0.49 128 116 206 16.4 0.064 159 28.6 <0.677 <1.35 466 <0.008

B-2 (MW-2) 10'-17.8' <1.13 7.0 0.32 17.7 883 133 34.8 0.036 181 17.5 3.3 <0.677 1880 <0.006

B-2 (MW-2) 30'-34' <1.09 3.0 0.31 18.4 64.8 51.2 6.1 0.036 61.1 17.2 <0.327 1.8 492 <0.006

B-3 16'-22' 1.9 6.5 0.41 117 40.5 74.0 10.0 0.020 88.0 18.4 <0.299 <0.599 85.0 <0.009

B-3 32'-36' <1.21 3.6 0.22 8.4 16.4 24.2 7.6 <0.0222 67.7 13.9 <0.363 <0.726 76.3 0.023

B-4 14'-22' <1.05 7.3 0.29 10.9 19.0 46.9 9.8 0.028 57.6 17.2 <0.315 <0.629 99.6 <0.005

B-4 26'-28' <1.29 3.9 0.25 <0.129 10.7 13.7 7.1 <0.0256 18.0 13.8 <0.386 <0.772 45.3 0.008

B-5 5'-21' <1.05 5.0 0.36 <0.105 14.1 20.6 16.0 0.047 18.4 17.0 <0.314 <0.629 63.5 <0.005

B-6 25'-26' 0.88 9.7 19.6 18.3 17.1 <0.59 50.1

B-6 29'-30' 1.6 22.7 30.2 28.8 39.1 <0.64 80.6

B-7 27'28' 1.1 10.7 20.5 18.0 19.3 <0.66 48.8

B-7 30'-32' 0.76 10.3 16.3 18.0 18.7 <0.53 43.6

B-8 28'-30' 2.4 14.0 21.0 19.1 21.9 <0.65 62.3

B-8 33'-34' 0.86 15.4 18.4 19.5 19.3 <0.56 46.5

B-9 (MW-3) 32'-34' 1.0 37.2 18.0 29.3 16.4 <0.44 37.9

B-9 (MW-3) 36'-38' 3.2 111 24.7 36.1 41.0 0.64 95.1

B-10 (MW-4) 32'-34' 0.73 9.5 17.1 15.5 17.2 <0.55 44.6

B-10 (MW-4) 36'-38' 0.95 13.9 19.0 16.7 26.3 <0.69 56.1

B-11 (MW-5) 8'-12' 1.5 9.4 18 7.1 14 <0.7 45

B-11 (MW-5) 25'-29' 11 32 89 9.9 32 <0.90 75

B-12 (MW-6) 8'-12' 1.4 9.5 15 20 13 <0.8 62

B-12 (MW-6) 34'-38' 4.2 7.8 16 7.2 11 <1 44

B-13 9'-16' 62.9 406 128 41.3 116 <0.072 1760

B-13 11'-12'/19'-20' 109 1710 (6.39) 171 61.1 286 <0.10 4580

B-13 29.5'-33.5' 2.6 21.5 19.7 7.4 33.1 <0.50 85.1
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TABLE 4

2000-2001 SUBSURFACE EVALUATION UNDER RCRA

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location Depth Sb Ar Be Cd Cr (Cr IV) Cu Pb Hg Ni Se Ag Tl Zn Total TCE

6NYCRR Part 375 

SCO Commercial 10000 16 590 9.3 1500/400 270 1000 3 310 1500 1500 10000 10000 200

TAGM 4046 SB 7.5 or SB 0.16 or SB 10 50 25 or SB 400** 0.1 13 or SB 2 or SB SB SB 20 or SB 0.700

Core #1 0-1.3' <1.15 8.7 0.53 4.6 813 31.6 12.2 <0.0212 118 20.0 2.1 <0.687 86.2 <0.006

Core #2 0-1.8' <1.21 4.2 <0.121 0.73 40.2 22.6 2.2 <0.0227 141 3.9 <0.363 <0.726 1240 <0.006

Core #3 0-0.8' <1.1 8.3 0.46 17.7 716 391 31.0 <0.0216 108 21.0 0.47 <0.661 8330 0.008

Core #3 0.8'-1.6' <1.28 8.0 0.55 9.5 870 613 29.9 0.070 58.7 25.0 0.99 1.20 4110 0.016

Geo-13 4'-6' 328 18900 3250 438 1050 119 22100

Geo-13 7'-9' 354 267 710 34.2 152 <0.36 3510

Core #4 0-1.2' 1.5 13.9 0.32 8.5 1710 140 91.5 0.032 85.2 19.3 6.5 <0.738 2960 <0.006

Geo-14 3'-5' 5.1 445 76.4 38.4 61.8 0.41 880

Geo-14 8'-10' 24.5 428 262 34.6 335 <0.33 1750

Geo-15 5.5'-7' 13.8 342 125 22.2 564 <0.090 4510

Geo-17 4'-6' 108 272 2430 533 391 0.40 2380

Geo-17 9'-11' 246 168 1040 66.2 76.1 <0.078 436

Geo-19 4'-6' 2.1 24.2 38.9 9.9 46.7 <0.90 70.3

Geo-19 12'-16' <2 10 14 6.7 18 <2 44

Geo-20 2'-4' 1.7 20.0 23.8 7.0 20.0 <0.095 48.8

Geo-20 14'-16' 50.0 29.4 46.5 8.4 54.4 <0.065 50.5

Geo-21 4'-6' 1.6 15.2 27.0 8.8 21.2 <0.097 51.5

Geo-21 15'-17' 761 21.9 (<4.78) 79.4 <0.80 34.5 <0.52 148

6NYCRR Part 375 

SCO Commercial 10000 16 590 9.3 1500/400 270 1000 2.8 310 1500 1500 10000 10000 200

TAGM 4046 SB 7.5 or SB 0.16 or SB 10 50 25 or SB 400** 0.1 13 or SB 2 or SB SB SB 20 or SB 0.700

Concentration reported in mg/kg;  parts per million

NYSDEC TAGM 4046 - Determination of Soil Cleanup Objectives and Cleanup Levels, May 5, 1998;    SB - Site background 

** - USEPA Interim Lead Hazard Guidance - Residential Screening Level    

"<" - The metal was analyzed, but not present above the noted detection limit

1500/400 - SCO for trivalent chromium/hexavalent chromium

Highlighted values exceed SCO
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TABLE 5

SUMMARY OF METALS DATA FOR GROUNDWATER FROM 2000 TO 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample 

Location Date Sb Ar Ba Be Cd Cr (Cr IV) Cu Pb Hg Ni Se Ag Tl Zn

MW-1 2/5/2000 <0.010 <0.005 <0.001 0.0956 0.258 0.155 0.0258 0.00032 0.189 0.0085 <0.003 0.0138 0.291

12/19/2000 0.0778 0.074 0.0357 0.0256 0.0737 <0.0055 0.102

9/7/2001 0.0469 0.0422 0.0075 <0.0014 0.0348 <0.0012 0.0474

3/25/2003 0.086 1.0 0.017 0.01 0.068 <0.01 0.140

12/15/2008 <0.01 <0.2 0.2 0.57 0.022 <0.0002 0.054 <0.01

MW-2 2/5/2000 <0.010 <0.005 <0.001 0.0992 1.6 0.341 0.060 0.00055 0.513 0.02 0.0163 0.0243 3.72

12/19/2000 0.0547 0.247 0.0187 0.0246 0.252 <0.0055 0.489

9/7/2001 0.245 1.48 0.347 0.0345 0.829 0.0066 4.22

3/25/2003 0.1 0.32 0.016 <0.010 0.250 <0.010 0.580

10/8/2008 0.01 0.12 0.12 1.7 0.045 0.000073J <0.0026 0.0086J

MW-3 12/19/2000 0.0086 0.0988 <0.0038 0.0242 0.0913 <0.0055 <0.0018

9/7/2001 0.0396 0.836 0.0629 0.0153 0.246 0.0026 0.334

3/25/2003 0.026 0.2 <0.010 <0.010 0.270 <0.010 0.053

10/8/2008 0.018 0.19 0.056 1.2 0.038 0.0004 <0.0026 0.0067J

MW-4 12/19/2000 <0.0010 0.0258 0.0081 0.0256 0.0139 <0.0055 0.0334

9/7/2001 0.0067 0.0611 0.0661 0.019 0.0693 <0.00090 0.211

3/25/2003 <0.010 0.026 <0.010 <0.010 <0.010 <0.010 <0.010

10/8/2008 0.059 0.45 0.0015J 0.12 0.094 0.00011J 0.0039J <0.00090

MW-5 9/7/2001 0.0747 0.0976 0.230 <0.0014 0.805 0.001 0.102

3/25/2003 0.034 0.13 0.017 <0.010 0.01 <0.010 0.020

10/8/2008 0.072 0.49 0.48 0.85 0.13 0.00016J 0.0036J 0.0067J
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TABLE 5

SUMMARY OF METALS DATA FOR GROUNDWATER FROM 2000 TO 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample 

Location Date Sb Ar Ba Be Cd Cr (Cr IV) Cu Pb Hg Ni Se Ag Tl Zn

TOGS 1.1.1 0.003 0.025 1.0 0.003 0.005 0.050 0.200 0.025 0.0007 0.1 0.010 0.050 0.0005 2.0

MW-6 9/7/2001 0.0171 0.0323 0.0193 <0.0014 0.0135 0.0017 0.0553

3/25/2003 0.029 0.045 <0.010 <0.010 <0.010 <0.010 0.098

10/8/2008 0.019 0.2 0.12 0.1 0.039 0.0002 0.0092J 0.0067J

MW-18 2/5/2000 <0.010 <0.005 <0.001 0.002 0.098 0.0247 0.01 0.00059 0.0175 <0.004 <0.003 0.019 0.178

12/19/2000 <0.0010 0.0764 <0.0038 0.0269 0.0026 <0.0055 0.0225

9/7/2001 0.0032 0.102 0.0227 0.0144 0.024 0.0018 0.151

3/25/2003 <0.010 0.077 <0.010 <0.010 <0.010 <0.010 0.066

10/8/2008 0.025 0.12 0.0019J 0.17 0.056 0.000073J <0.0026 <0.00090

MW-21 12/19/2000 <0.0010 0.0175 <0.0038 0.016 <0.00090 <0.0055 <0.0018

9/7/2001 0.0021 0.0256 0.0109 <0.0014 0.0169 <0.00090 0.0627

3/25/2003 <0.010 0.026 <0.010 <0.010 <0.010 <0.010 <0.010

MW-24 12/19/2000 <0.0010 0.0041 <0.0038 0.0128 <0.00090 <0.0055 <0.0018

9/7/2001 0.0015 0.0118 0.0116 0.0023 0.0103 <0.00090 0.0426

3/25/2003 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

TOGS 1.1.1 0.003 0.025 1.0 0.003 0.005 0.050 0.200 0.025 0.0007 0.1 0.010 0.050 0.0005 2.0

Concentration reported in mg/L; parts per million (ppm)

6NYCRR 700-706 March 1998-TOGS 1.1.1 Water Quality Stsanrds and Guidances

 '<' - The metal was analyzed, but not present above the noted detection limit

Highlighted values exceed TOGS 1.1.1

F:\99011A\...\Table 5 gw metal data
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WATER TABLE ELEVATIONS 

 

REMEDIAL INVESTIGATION REPORT 

TRIPLE CITIES METAL FINISHING CORPORATION 

BINGHAMTON, NEW YORK 

  

  

WATER TABLE ELEVATIONS 

WELLS MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-18 MW-21 MW-24 

Top of Well Screen Elevation 874.5 875.3 869.7 871.7 873.9 873.1 874.8 868.1 852.4 

Bottom of Well Casing Elevation 864.5 865.3 859.7 861.7 863.9 863.1 869.8 863.1 837.4 

Reference Elevation 899.05 899.20 899.73 899.69 898.91 898.07 894.72 900.08 879.34 

DATE          

2/5/2000 869.76 869.86     873.92   

12/18/2000 869.57 869.63 869.50 866.66   873.81 868.75 842.49 

9/7/2001 869.15 869.16 868.99 866.43 869.06 869.50 873.20 868.16 838.86 

3/25/2003 870.84 870.82 870.68 867.11 870.77 871.24 876.82 869.80 847.34 

10/22/2003 870.24 870.20 870.13 866.93 870.21 870.67 876.03 869.29 MT 

10/2/2007 869.36 869.35 869.26 866.52 869.33 NS 873.92 MT  

10/8/2008 NS 869.08 869.04 866.39 869.07 869.56 873.03   

12/15/2008 869.72         

NOTES: 

 Reference elevation is top of PVC well casing 

 MT – Monitoring terminated 

 

 



TABLE 7

SUMMARY OF SUB-SLAB VAPOR CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT 

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location TCMF-SS-1 TCMF-SS-2 TCMF-SS-2 TCMF-SS-3 TCMF-SS-4 TCMF-SS-5 TCMF-SS-6 TCMF-SS-7 TCMF-SS-8 TCMF-SS-9 TCMF-SS-10 PE-SS-1 PE-SS-2 PE-SS-3 HAC-SS-1

Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab

Duplicate

Sample Date 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005

Parameter

Polar and Non-Polar Compounds

Method EPA TO-15

[Unit - ug/m3]

1,1,1-Trichloroethane 130 72 3.0 1.6 90 220 79 1,000 110 35 ND 600 2,300 380 2.0

1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1,2-Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethane ND ND ND ND ND ND ND 5.3 ND ND ND ND ND ND ND

1,1-Dichloroethene ND ND ND ND ND ND ND ND 29 ND ND ND ND ND ND

1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2,4-Trimethylbenzene 13 11 7.8 9.7 17 9.9 8.1 17 58 11 1.9 9.9 12 15 10

1,2-Dibromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane ND ND ND ND 1.1 ND ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,3,5-Trimethylbenzene 4.4 3.8 2.7 3.4 3.8 3.6 3.0 4.6 20 3.9 1.0 3.0 5.2 6.1 4.2

1,3-Butadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,4-Dioxane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

2,2,4-trimethylpentane 21 15 3.2 15 31 28 7.8 17 62 11 0.62J 12 8.3 6.8 7.9

4-ethyltoluene 7.0 6.8 4.2 5.2 8.0 6.3 5.0 9.0 17 6.2 0.60J 6.4 8.6 9.6 6.5

Acetone ND ND ND ND ND ND ND ND ND ND ND ND ND 130 ND

Allyl chloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Benzene 25 30 5.9 16 21 31 20 27 59 15 1.7 27 26 23 23

Benzyl chloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromoform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Carbon disulfide 2.2 1.4 ND ND 1.0 ND ND ND 0.98 ND ND 5.3 ND ND ND

Carbon tetrachloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroethane 0.92 ND ND ND ND ND ND ND 0.86 ND ND ND ND ND ND

Chloroform 61 1.5 ND ND 64 16 ND 7.8 ND 0.79 ND 5.6 1.7 ND ND

Chloromethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene ND 3.1 ND ND 0.81 6.8 ND 6.5 2.9 ND ND ND ND ND ND

cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Cyclohexane 29 ND ND ND 28 ND 14 14 790 ND ND 19 13 ND ND

Dibromochloromethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethyl acetate ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 26 34 15 19 33 29 22 33 53 22 1.8 34 43 50 34

Freon 11 5.1 4.4 6.2 5.4 2.7 6.5 4.9 3.5 2.5 3.5 1.6 1.9 1.9 1.7 1.7

Freon 113 6.1 93 9.8 1.0J 2.2 5.0 1.6 4,600 1.2 1.2 ND 4.8 12,000 2,800 10

Freon 114 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Freon 12 3.4 3.3 3.7 3.4 3.8 5.2 610 4.0 2.9 3.0 2.6 2.9 3.4 2.8 3.4

Heptane 23 14 2.8 5.8 22 41 24 20 110 7.3 0.50J 40 44 15 17

Hexachloro-1,3-butadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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TABLE 7

SUMMARY OF SUB-SLAB VAPOR CONCENTRATIONS

REMEDIAL INVESTIGATION REPORT 

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location TCMF-SS-1 TCMF-SS-2 TCMF-SS-2 TCMF-SS-3 TCMF-SS-4 TCMF-SS-5 TCMF-SS-6 TCMF-SS-7 TCMF-SS-8 TCMF-SS-9 TCMF-SS-10 PE-SS-1 PE-SS-2 PE-SS-3 HAC-SS-1

Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab Subslab

Duplicate

Sample Date 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005 2/15/2005

Parameter

Hexane 79 58 5.4 28 40 62 50 62 220 24 1.1 61 42 20 21

Isopropyl alcohol ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

m-Xylene 61 78 34 46 76 64 49 77 170 54 4.0 75 96 110 80

Methyl Butyl Ketone ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Methyl Ethyl Ketone ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Methyl Isobutyl Ketone ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Methyl tert-butyl ether ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Methylene chloride ND 1.2 0.46J 0.71 2.4 1.3 3.3 27 3.5 0.95 ND 1.3 ND ND ND

o-Xylene 22 26 13 16 27 22 17 27 56 19 1.6 25 32 36 26

p-Xylene 27 34 19 18 36 30 20 35 59 23 1.9 40 45 45 33

Propylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Styrene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Tetrachloroethene 3.2 13 1.9 2.6 10 4.8 3.3 28 2.6 3.3 ND 6.5 63 10 8.3

Tetrahydrofuran ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Toluene 85 130 48 72 90 110 110 100 170 92 6.9 180 230 200J 37

trans-1,2-Dichloroethene ND ND ND ND ND 8.7 ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Trichloroethene 13 180 20 11 120 190 52 130 270 31 1.5 1.2 330 150 0.93

Vinyl acetate ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Vinyl Bromide ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Vinyl chloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

PE - Panko Electric; HAC - Hillcrest Auto center

J - Data Qualifier: Analyte detected at or below quantitation limit
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T A B L E   8

SUMMARY OF SOIL CONCENTRATION AT INTERIOR SOIL VAPOR IMPLANT PROBES

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location 6NYCRR Part 375 SCO

Sample Depth Commercial 4'-6' 10'-12' 16'-18' 16'-18' 6'-8' 10'-12' 16'-18' 11.5'-12' 15'-16' 16'-20'

Duplicate

Sample Date 6/23/2005 6/23/2005 6/23/2005 6/23/2005 6/23/2005 6/23/2005 6/23/2005 6/24/2005 6/24/2005 6/24/2005

Parameter

Target Compound List

[Unit - ug/kg]

1,1,1-Trichloroethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1,2,2-Tetrachloroethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1,2-Trichloroethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1-Dichloroethane 240,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,1-Dichloroethene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,2-Dichloroethane 30,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,2-Dichloroethene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1,2-Dichloropropane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

2-Butanone 500,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

2-Hexanone 500,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

4-Methyl-2-pentanone 500,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Acetone 500,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Benzene 44,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Bromodichloromethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Bromoform 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Bromomethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Carbon disulfide 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Carbon tetrachloride 22,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Chlorobenzene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Chloroethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Chloroform 350,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Chloromethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

cis-1,3-Dichloropropene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Dibromochloromethane 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Ethylbenzene 390,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Methylene chloride 500,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Styrene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Tetrachloroethene 150,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Toluene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

trans-1,3-Dichloropropene 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Trichloroethene 200,000 5.6 <5 <5 <5 <5 <5 14 <5 <5 <5

Vinyl chloride 13,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Xylenes 500,000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Total Metals

[Unit - mg/kg]

Cadmium 9.3 4.3 28 39 <1 56 250 450

Chromium 1,500 25 64 67 9.4 11 560 68

Highlighted values exceed SCOs

VP-1 VP-2 VP-3
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TABLE 9

SUMMARY OF SOIL VAPOR CONCENTRATIONS AT INTERIOR SOIL VAPOR IMPLANTS

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location VP-1A VP-1B VP-1C VP-2A VP-2B VP-2C VP-3A VP-3B VP-3C

Implant Depth 15-15.5' 8.0-8.5' 0.5-1.0' 18-18.5' 8.0-8.5' 0.5-1.0' 17.8-18.3' 8.0-8.5' 0.5-1.0'

Sample Date 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005

Parameter

Polar and Non-Polar Compounds

Method EPA TO-15

[Unit - ug/m3]

1,1,1-Trichloroethane 22 30 19 35 18 74 7.1 9.4 3.1

1,1,2,2-Tetrachloroethane ND ND ND ND ND ND ND ND ND

1,1,2-Trichloroethane ND ND ND ND ND ND ND ND ND

1,1-Dichloroethane ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene ND ND ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene ND ND ND ND ND ND ND ND ND

1,2,4-Trimethylbenzene 36 36 36 26 32 30 26 40 13J

1,2-Dibromomethane ND ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane ND ND ND ND 0.27 ND ND ND ND

1,2-Dichloropropane ND ND ND ND ND ND ND ND ND

1,3,5-Trimethylbenzene 11 10 11 9.0 10 9.5 7.5 12 ND

1,3-Butadiene ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene ND ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene ND ND ND ND ND ND ND ND ND

1,4-Dioxane ND ND ND ND ND ND ND ND ND

2,2,4-trimethylpentane 6.2 5.9 29 8.3 8.2 7.9 10 11 11

4-ethyltoluene 11 11 11 9.0J 10 10 9.0 12 ND

Acetone ND ND ND ND ND 35 31 52 ND

Allyl chloride ND ND ND ND ND ND ND ND ND

Benzene 8.8 8.8 8.4 14 14 14 9.4 14 5.8J

Benzyl chloride ND ND ND ND ND ND ND ND ND

Bromodichloromethane ND ND ND ND ND ND ND ND ND

Bromoform ND ND ND ND ND ND ND ND ND

Bromomethane ND ND ND ND ND ND ND ND ND

Carbon disulfide 1.3 0.73 0.73 0.92 0.63 0.38J 0.66 0.76 0.51

Carbon tetrachloride 0.58J ND ND ND ND ND ND ND 0.64J

Chlorobenzene ND ND ND ND ND ND ND ND ND

Chloroethane 4.0 ND ND 0.43 ND ND ND ND ND

Chloroform 0.79 ND 0.55J 1.1 ND 1.5 ND 0.74 0.5J

Chloromethane ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 3.0 1.0 2.5 4.3 4.7 6.2 ND ND ND
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TABLE 9

SUMMARY OF SOIL VAPOR CONCENTRATIONS AT INTERIOR SOIL VAPOR IMPLANTS

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location VP-1A VP-1B VP-1C VP-2A VP-2B VP-2C VP-3A VP-3B VP-3C

Implant Depth 15-15.5' 8.0-8.5' 0.5-1.0' 18-18.5' 8.0-8.5' 0.5-1.0' 17.8-18.3' 8.0-8.5' 0.5-1.0'

Sample Date 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005 7/7/2005

Parameter

Polar and Non-Polar Compounds

Method EPA TO-15

[Unit - ug/m3]

cis-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND

Cyclohexane 5.1 ND ND 5.1 ND 5.0 ND 6.5 4.9

Dibromochloromethane ND ND ND ND ND ND ND ND ND

Ethyl acetate ND ND ND ND ND ND ND ND ND

Ethylbenzene 20 18 20 20 23 21 15 12 7.9J

Freon 11 4.3 5.1 6.1 8.1 8.5 10 10 8.7 9.3

Freon 113 3.1 1.1J 1.9 93 43 51 5.0 ND ND

Freon 114 16 16 80 ND ND ND ND ND ND

Freon 12 1.8 4.1 4.8 23 100 40 63 100 ND

Heptane 6.2 6.1 6.7 14 12 11 9.0 12 8.6

Hexachloro-1,3-butadiene ND ND ND ND ND ND ND ND ND

Hexane 23 10 11 19 17 16 13 16 9.3J

Isopropyl alcohol ND 20 20 ND 28 20 ND ND ND

m-Xylene 52 45 58 53 56 56 38 56 20

Methyl Butyl Ketone ND ND ND ND ND ND ND ND ND

Methyl Ethyl Ketone ND ND ND ND ND ND ND ND ND

Methyl Isobutyl Ketone ND ND ND ND ND ND ND ND ND

Methyl tert-butyl ether ND ND 0.92 1.6 1.6 1.8 2.1 1.9 2.1

Methylene chloride ND 0.78 0.74 1.4 1.3 1.4 1.3 1.7 1.3

o-Xylene 28 25 28 26 29 26 20 30 11J

p-Xylene 23 23 19 21 25 20 17 25 8.8J

Propylene ND ND ND ND ND ND ND ND ND

Styrene ND 2.0 ND ND ND ND 2.3 ND ND

Tetrachloroethene 1.4 1.3 1.2 2.1 2.3 3.4 1.6 1.5 1.7

Tetrahydrofuran ND ND ND ND ND ND ND ND ND

Toluene 80 76 74 99 110 87 65 90 34

trans-1,2-Dichloroethene ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene ND ND ND ND ND ND ND ND ND

Trichloroethene 60 39 140 19 31 160 11 17 7.3

Vinyl acetate ND ND ND ND ND ND ND ND ND

Vinyl Bromide ND ND ND ND ND ND ND ND ND

Vinyl chloride ND ND ND ND ND ND ND ND ND

Sample "A" Deep; Sample "B" Mid"; Sample "C" Shallow

J - Analyte detected at or below quantitation limit
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T A B L E   10

SUMMARY OF OUTFALLS 001 AND 002 SAMPLING

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location 6NYCRR Part 375 SCO

Sample Commerical Sediments 12'-16' 0-4' 4'-8' 8'-12'

Sample Date 10/7/2005 10/7/2005 10/7/2005 10/7/2005 10/7/2005

Parameter

[Unit - ug/kg]

Acetone 500,000 <50 <10 <50 <50 <10

Benzene 44,000 <20 <5 <20 <20 <5

Bromodichloromethane 500,000 <20 <5 <20 <20 <5

Bromoform 500,000 <20 <5 <20 <20 <5

Bromomethane 500,000 <20 <5 <20 <20 <5

2-Butanone 500,000 <20 <10 <20 <20 <10

Carbon disulfide 500,000 <20 <5 <20 <20 <5

Carbon tetrachloride 22,000 <20 <5 <20 <20 <5

Chlorobenzene 500,000 <20 <5 <20 <20 <5

Chloroethane 500,000 <20 <5 <20 <20 <5

Chloroform 350,000 <20 <5 <20 <20 <5

Chloromethane 500,000 <20 <5 <20 <20 <5

Dibromochloromethane 500,000 <20 <5 <20 <20 <5

1,1-Dichloroethane 240,000 <20 <5 <20 <20 <5

1,2-Dichloroethane 30,000 <20 <5 <20 <20 <5

1,1-Dichloroethene 500,000 <20 <5 <20 <20 <5

1,2-Dichloroethene (Total) 500,000 <20 <5 <20 <20 <5

1,2-Dichloropropane 500,000 <20 <5 <20 <20 <5

cis-1,3-Dichloropropene 500,000 <20 <5 <20 <20 <5

trans-1,3-Dichloropropene 500,000 <20 <5 <20 <20 <5

Ethylbenzene 390,000 <20 <5 <20 <20 <5

2-Hexanone 500,000 <50 <10 <50 <50 <10

Methylene Chloride 500,000 <50 <10 <50 <50 <10

4-Methyl-2-pentanone 500,000 <50 <10 <50 <50 <10

Styrene 500,000 <20 <5 <20 <20 <5

1,1,2,2-Tetrachloroethane 500,000 <20 <5 <20 <20 <5

Tetrachloroethene 150,000 <20 <5 <20 <20 <5

Toluene 500,000 <20 <5 <20 <20 <5

1,1,1-Trichloroethane 500,000 <20 <5 <20 <20 <5

1,1,2-Trichloroethane 500,000 <20 <5 <20 <20 <5

Trichloroethene 200,000 260 10 <20 <20 <5

Vinyl chloride 13,000 <20 <5 <20 <20 <5

Xylenes (Total) 500,000 <20 <5 <20 <20 <5

Units - mg/kg (Totals) mg/l (TCLP)

[TCLP concentration]

Cadmium 9.3 150 [2.2] 86 1.4 <1

Chromium 1,500 3100 [1.0] 1000 15 16

Outfall 001

OverflowDrywell A-001
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T A B L E   10

SUMMARY OF OUTFALLS 001 AND 002 SAMPLING

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Location 6NYCRR Part 375 SCO

Sample Commercial Sediments at 15' At Influent Pipe In Pipe between Backfill Sediments at 15' Sediments at 11'-12'

Sample Date 8/25/2005 8/25/2005 8/25/2005 8/25/2005 10/7/2005 10/7/2005 10/7/2005

Parameter

[Unit - ug/kg]

Acetone 500,000 <10 <10 <10 <10 <10 <50 <10

Benzene 44,000 <5 <5 <5 <5 <5 <20 <5

Bromodichloromethane 500,000 <5 <5 <5 <5 <5 <20 <5

Bromoform 500,000 <5 <5 <5 <5 <5 <20 <5

Bromomethane 500,000 <5 <5 <5 <5 <5 <20 <5

2-Butanone 500,000 <10 <10 <10 <10 <10 <20 <10

Carbon disulfide 500,000 <5 <5 <5 <5 <5 <20 <5

Carbon tetrachloride 22,000 <5 <5 <5 <5 <5 <20 <5

Chlorobenzene 500,000 <5 <5 <5 <5 <5 <20 <5

Chloroethane 500,000 <5 <5 <5 <5 <5 <20 <5

Chloroform 350,000 <5 <5 <5 <5 <5 <20 <5

Chloromethane 500,000 <5 <5 <5 <5 <5 <20 <5

Dobromochloromethane 500,000 <5 <5 <5 <5 <5 <20 <5

1,1-Dichloroethane 240,000 <5 <5 <5 <5 <5 <20 <5

1,2-Dichloroethane 30,000 <5 <5 <5 <5 <5 <20 <5

1,1-Dichloroethene 500,000 <5 <5 <5 <5 <5 <20 <5

1,2-Dichloroethene (Total) 500,000 <5 <5 <5 <5 <5 <20 <5

1,2-Dichloropropane 500,000 <5 <5 <5 <5 <5 <20 <5

cis-1,3-Dichloropropene 500,000 <5 <5 <5 <5 <5 <20 <5

trans-1,3-Dichloropropene 500,000 <5 <5 <5 <5 <5 <20 <5

Ethylbenzene 390,000 32 <5 <5 <5 <5 <20 <5

2-Hexanone 500,000 <10 <10 <10 <10 <10 <50 <10

Methylene Chloride 500,000 <10 <10 <10 <10 <10 <50 <10

4-Methyl-2-pentanone 500,000 <10 <10 <10 <10 <10 <50 <10

Styrene 500,000 <5 <5 <5 <5 <5 <20 <5

1,1,2,2-Tetrachloroethane 500,000 <5 <5 <5 <5 <5 <20 <5

Tetrachloroethene 150,000 <5 <5 <5 <5 <5 <20 <5

Toluene 500,000 <5 <5 <5 <5 <5 <20 <5

1,1,1-Trichloroethane 500,000 <5 <5 <5 <5 <5 <20 <5

1,1,2-Trichloroethane 500,000 <5 <5 <5 <5 <5 <20 <5

Trichloroethene 200,000 <5 <5 <5 <5 <5 <20 <5

Vinyl chloride 13,000 <5 <5 <5 <5 <5 <20 <5

Xylenes (Total) 500,000 13 <5 <5 <5 <5 <20 <5

[Units - mg/kg (Totals) mg/l (TCLP)]

Totals (TCLP)

Cadmium 9.3 68 (1.3) 15 650 (5.8) 340

Chromium 1,500 3700 (<1) 910 7100 (<1) 180

Zinc 10,000 7300 4700

Highlighted Values exceed the SCOs

Outfall 002

Drywell A-002 Drywell B-002
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TABLE 11

GROUNDWATER AND SOIL DATA SUMMARY

OCTOBER/DECEMBER 2007 AND JANUARY 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standard 6NYCRR Part 375 SCO

Sample Location or Commercial 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/3/2007 10/2/2007 10/2/2007 10/2/2007 10/2/2007 10/18/2007 10/4/2007

Guidances Soil 34'-38' Water 30.5'-32.5' Water 35.5-39.5' Soil 34'-35' Soil 39'-43' Water 30'-32' Water 36'-40' Soil 36'-40' Soil 36'-40' Water 30'-32' Water 36'-40' Soil 40'-42' Water 26'-28'

Unit   ug/L (ug/kg) ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/l ug/kg ug/l

Parameter Duplicate

Volatile Target Analyte

List (TAL)

1,1,1-Trichloroethane 5 500,000 ND 1.51 1.02 ND ND 1.63 1.31 1.0J 2.9J 0.86 1.39 1.6J 0.86

1,1,2,2-Tetrachloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 500,000 ND ND 0.35J ND ND 0.28J 1.17 4.2 9.3 ND 8.45 ND ND

1,1,2-Trichloroethane 1 500,000 ND 0.27J 0.20J ND ND 0.16J 0.19J ND 0.67J ND ND ND 0.19J

1,1-Dichloroethane 5 240,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 500,000 ND ND ND ND ND ND 0.12J ND 1.6J ND 0.11J ND ND

1,2,4-Trichlorobenzene 5 500,000 ND ND ND 0.70J ND ND ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dibromoethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene 4.7 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane 5 30,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane 1 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene 5 280,000 ND ND ND 0.64J ND ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene 5 250,000 ND 0.14J ND ND ND ND ND ND ND ND ND ND ND

2-Butanone (MEK) 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

2-Hexanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Acetone 50 500,000 6.5J 2.13J 1.74J 7.4J 7.8J 1.81J 2.03 5.7J 7.6J 3.40J ND 9.5J ND

Benzene 1 44,000 ND ND ND ND ND ND 0.12J ND ND 0.12J ND ND ND

Bromodichloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromoform 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromomethane 5 500,000 ND ND ND 0.72J ND ND ND ND ND ND ND ND ND

Carbon disulfide 60 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Carbon tetrachloride 5 22,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroform 7 350,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloromethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Cyclohexane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Dibromochloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Dichlorodifluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 5 390,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Isopropylbenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Methyl acetate --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

methyl tert-butyl ether 10 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Methylcyclohexane --- 500,000 ND ND 0.13J ND ND ND ND ND ND ND 0.17J ND ND

Methylene chloride 5 500,000 ND 0.16J 0.11J ND ND ND 0.14J ND ND 0.18J 0.12J ND ND

Styrene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Tetrachloroethene 5 150,000 ND ND ND ND ND 0.26J 0.16J ND ND 0.14J ND ND 0.10J

Toluene 5 500,000 ND 0.10J 0.17J ND ND 0.15J 0.23J ND ND 0.32J 0.29J ND 0.17J

trans-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Trichloroethene 5 200,000 50 11.1 10.3 12 34 8.33 17.8 50 72 3.60 11.1 170 8.14

Trichlorofluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Vinyl chloride 2 13,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylenes (total) 5 500,000 ND ND ND ND ND 0.10J ND ND ND 0.17J 0.14J ND ND

GP-07-1 GP-07-2 GP-07-3 GP-07-4
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TABLE 11

GROUNDWATER AND SOIL DATA SUMMARY

OCTOBER/DECEMBER 2007 AND JANUARY 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standard 6NYCRR Part 375 SCO GP-07-4

Sample Location or Commercial 10/18/2007 10/18/2007 10/18/2007 10/18/2007 10/19/2007 10/19/2007 10/19/2007 10/19/2007 10/19/2007

Guidances Water 43' Soil 30'-32' Water 25' Water 32' Soil 27'-28' Soil 35'-37' Water 32' Soil 25'-27' Water 27'

Unit   ug/L (ug/kg) ug/l ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/kg ug/l

Parameter

Volatile Target Analyte

List (TAL)

1,1,1-Trichloroethane 5 500,000 1.85J ND 0.90 0.24J ND ND 0.86 ND 1.21

1,1,2,2-Tetrachloroethane 5 500,000 ND ND ND ND ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 500,000 0.55J ND ND ND ND ND ND ND ND

1,1,2-Trichloroethane 1 500,000 ND ND 0.33J 0.29J ND ND 0.35J ND 0.49J

1,1-Dichloroethane 5 240,000 ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane --- 500,000 ND ND ND ND ND ND ND ND ND

1,2-Dibromoethane 5 500,000 ND ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene 4.7 500,000 ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane 5 30,000 ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane 1 500,000 ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene 5 280,000 ND ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene 5 250,000 ND ND ND ND ND ND ND ND ND

2-Butanone (MEK) 50 500,000 ND ND 9.20J 3.22J ND ND ND ND 1.48J

2-Hexanone --- 500,000 ND ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- 500,000 ND ND ND ND ND ND ND ND ND

Acetone 50 500,000 ND 10J 23.3 14.0 11J 10J 3.89J 10J 4.98J

Benzene 1 44,000 ND ND 0.30J 0.27J ND ND 0.27J ND 0.10J

Bromodichloromethane 50 500,000 ND ND ND ND ND ND ND ND ND

Bromoform 50 500,000 ND ND ND ND ND ND ND ND ND

Bromomethane 5 500,000 ND ND ND ND ND ND ND ND ND

Carbon disulfide 60 500,000 ND ND 0.14J 0.51 ND ND 0.31J ND ND

Carbon tetrachloride 5 22,000 ND ND ND ND ND ND ND ND ND

Chlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND

Chloroethane 5 500,000 ND ND ND ND ND ND ND ND ND

Chloroform 7 350,000 ND ND ND ND ND ND ND ND 0.13J

Chloromethane 5 500,000 ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND

Cyclohexane --- 500,000 ND ND ND ND ND ND ND ND ND

Dibromochloromethane 50 500,000 ND ND ND ND ND ND ND ND ND

Dichlorodifluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND

Ethylbenzene 5 390,000 ND ND ND 0.16J ND ND ND ND ND

Isopropylbenzene 5 500,000 ND ND ND ND ND ND ND ND ND

Methyl acetate --- 500,000 ND ND ND ND ND ND ND ND ND

methyl tert-butyl ether 10 500,000 ND ND ND ND ND ND ND ND 0.10J

Methylcyclohexane --- 500,000 ND ND ND ND ND ND ND ND ND

Methylene chloride 5 500,000 ND ND ND ND ND ND ND ND ND

Styrene 5 500,000 ND ND ND ND ND ND ND ND ND

Tetrachloroethene 5 150,000 ND ND ND ND ND ND ND ND 0.11J

Toluene 5 500,000 1.00J ND 0.38J 0.79 ND ND 0.44J ND ND

trans-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND

Trichloroethene 5 200,000 71.4 5.7 12.5 4.83 6.6 11 11.1 11 19.9

Trichlorofluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND

Vinyl chloride 2 13,000 ND ND ND ND ND ND ND ND ND

Xylenes (total) 5 500,000 0.55J ND 0.31J 0.61 ND ND ND ND ND

B-07-5 B-07-6 B-07-7
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TABLE 11

GROUNDWATER AND SOIL DATA SUMMARY

OCTOBER/DECEMBER 2007 AND JANUARY 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standard 6NYCRR Part 375 SCO

Sample Location or Commercial 12/13/2007 12/13/2007 12/13/2007 12/14/2007 12/14/2007 12/14/2007 12/18/2008 12/18/2008 12/18/2008 12/18/2008 12/18/2008 12/18/2008 12/18/2008

Guidances Soil 35'-37' Water 21'-23' Water 38'-40' Soil 33'-34' Water 21'-23' Water 35'-37' Soil 33'-34' Soil 38'-39' Water 21'-22' Water 35'-37' Soil 31'-32' Water 23'-25' Water 32'-34'

Unit   ug/L (ug/kg) ug/kg ug/l ug/l ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/l ug/kg ug/l ug/l

Parameter

Volatile Target Analyte

List (TAL)

1,1,1-Trichloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1,2,2-Tetrachloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1,2-Trichloroethane 1 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethane 5 240,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane 5 30,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane 1 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

2-Butanone (MEK) 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

2-Hexanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Acetone 50 500,000 ND ND ND ND 12 ND ND ND ND ND ND ND ND

Benzene 1 44,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromodichloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromoform 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Bromomethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Carbon disulfide 60 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Carbon tetrachloride 5 22,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroform 7 350,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloromethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Dibromochloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 5 390,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Methylene chloride 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Styrene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Tetrachloroethene 5 150,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Toluene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

trans-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Trichloroethene 5 200,000 17 8.4 17 ND 21 24 11 200 12 22 ND 14 16

Vinyl chloride 2 13,000 ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylenes (total) 5 500,000 ND 1.7 ND ND ND ND ND ND ND ND ND ND ND

B-07-8 GP-07-9 B-07-10 B-07-11
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TABLE 11

GROUNDWATER AND SOIL DATA SUMMARY

OCTOBER/DECEMBER 2007 AND JANUARY 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standard Commercial

Sample Location or 1/17/2008 1/17/2008 1/17/2008 1/17/2008 1/16/2008 1/16/2008 1/14/2008 1/16/2008 1/21/2008 1/21/2008 1/21/2008 1/21/2008

Guidances Soil 29'-31' Soil 40'-44' Water 26.5' Water 32'-34' Soil 34'-36' Soil 44'-48' Water 30'-34' Water 35'-39' Soil 30'-34' Soil 40'-44' Water 30'-34' Water 30'-34'

Unit   ug/L (ug/kg) ug/kg ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/l ug/kg ug/kg ug/l ug/l

Parameter Duplicate

Volatile Target Analyte

List (TAL)

1,1,1-Trichloroethane 5 500,000 ND ND 0.21J ND ND ND 1.48 1.85 ND ND 1.86 1.89

1,1,2,2-Tetrachloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 500,000 7.1 ND 0.23J 4.62 ND ND 3.21 16.9 ND ND 4.66 4.8

1,1,2-Trichloroethane 1 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethane 5 240,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 500,000 ND ND ND 0.28J ND ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dibromoethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene 4.7 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane 5 30,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane 1 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene 5 280,000 ND ND ND ND ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene 5 250,000 ND ND ND ND ND ND ND ND ND ND ND ND

2-Butanone (MEK) 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

2-Hexanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Acetone 50 500,000 3.4J 3.4J 20.9 15.5J 2.5J 3.0J 5.45J ND ND 2.3J ND ND

Benzene 1 44,000 ND ND 0.93 0.20J ND ND 0.16J ND ND ND ND ND

Bromodichloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Bromoform 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Bromomethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Carbon disulfide 60 500,000 ND ND ND ND ND ND 0.72 ND ND ND ND ND

Carbon tetrachloride 5 22,000 ND ND ND ND ND ND ND ND ND ND ND ND

Chlorobenzene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Chloroethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Chloroform 7 350,000 0.86J ND ND ND ND ND ND ND ND ND ND ND

Chloromethane 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 500,000 ND ND ND 0.38J ND ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Cyclohexane --- 500,000 ND ND ND 2.22 ND ND ND ND ND ND ND ND

Dibromochloromethane 50 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Dichlorodifluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 5 390,000 ND ND ND ND ND ND 0.30J 0.27J ND ND ND ND

Isopropylbenzene 5 500,000 ND ND ND ND ND ND ND 0.17J ND ND ND ND

Methyl acetate --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

methyl tert-butyl ether 10 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Methylcyclohexane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Methylene chloride 5 500,000 ND ND ND ND ND 1.1J ND ND 0.84J ND ND ND

Styrene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Tetrachloroethene 5 150,000 ND ND ND ND ND ND 0.18J 0.12J ND ND 0.27J 0.25J

Toluene 5 500,000 ND ND 0.69 0.26J ND ND 0.58 0.11J ND ND 0.23J 0.25J

trans-1,2-Dichloroethene 5 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 500,000 1.7 ND ND ND ND ND ND ND ND ND ND ND

Trichloroethene 5 200,000 27 6.7 1.6 31.5 6.2 9.2 11.6 13 0.81J ND 15.2 14.5

Trichlorofluoromethane --- 500,000 ND ND ND ND ND ND ND ND ND ND ND ND

Vinyl chloride 2 13,000 ND ND ND ND ND ND ND ND ND ND ND ND

Xylenes (total) 5 500,000 ND ND 0.13J ND ND ND 1.93 1.3 ND ND ND ND

B-08-12 B-08-13 GP-08-14
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TABLE 11

GROUNDWATER AND SOIL DATA SUMMARY

OCTOBER/DECEMBER 2007 AND JANUARY 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standard 6NYCRR Part 375 SCO

Sample Location or Commercial 1/18/2008 1/18/2008 1/18/2008 1/18/2008 1/18/2008

Guidances Soil 8'-16' Soil 29'-31' Soil 29'-31' Soil 40'-44' Water 32'-34'

Unit   ug/L (ug/kg) ug/kg ug/kg ug/kg ug/kg ug/l

Parameter Duplicate

Volatile Target Analyte

List (TAL)

1,1,1-Trichloroethane 5 44,000 ND ND ND ND 0.48J

1,1,2,2-Tetrachloroethane 5 500,000 ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 500,000 ND ND ND ND ND

1,1,2-Trichloroethane 1 500,000 ND ND ND ND ND

1,1-Dichloroethane 5 500,000 ND ND ND ND ND

1,1-Dichloroethene 5 500,000 ND ND ND ND ND

1,2,4-Trichlorobenzene 5 500,000 2.3J ND ND ND ND

1,2-Dibromo-3-chloropropane --- 13,000 ND ND ND ND ND

1,2-Dibromoethane 5 500,000 ND ND ND ND ND

1,2-Dichlorobenzene 4.7 500,000 2.2J ND ND ND ND

1,2-Dichloroethane 5 500,000 ND ND ND ND ND

1,2-Dichloropropane 1 500,000 ND ND ND ND ND

1,3-Dichlorobenzene 5 500,000 2.2J ND ND ND ND

1,4-Dichlorobenzene 5 200,000 1.5J ND ND ND ND

2-Butanone (MEK) 50 500,000 ND ND ND ND ND

2-Hexanone --- 390,000 ND ND ND ND ND

4-Methyl-2-pentanone --- 500,000 ND ND ND ND ND

Acetone 50 500,000 2.6J 3.2J 4.1J ND 14.2J

Benzene 1 500,000 ND ND ND ND ND

Bromodichloromethane 50 350,000 ND ND ND ND ND

Bromoform 50 150,000 ND ND ND ND ND

Bromomethane 5 500,000 ND ND ND ND ND

Carbon disulfide 60 500,000 ND ND ND ND ND

Carbon tetrachloride 5 500,000 ND ND ND ND ND

Chlorobenzene 5 500,000 ND ND ND ND ND

Chloroethane 5 240,000 ND ND ND ND ND

Chloroform 7 500,000 ND ND ND ND ND

Chloromethane 5 500,000 ND ND ND ND ND

cis-1,2-Dichloroethene 5 500,000 ND ND ND ND 0.22J

cis-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND

Cyclohexane --- 500,000 ND ND ND ND ND

Dibromochloromethane 50 500,000 ND ND ND ND ND

Dichlorodifluoromethane --- 500,000 ND ND ND ND ND

Ethylbenzene 5 500,000 ND ND ND ND ND

Isopropylbenzene 5 500,000 ND ND ND ND ND

Methyl acetate --- 30,000 ND ND ND ND ND

methyl tert-butyl ether 10 250,000 ND ND ND ND ND

Methylcyclohexane --- 500,000 ND ND ND ND ND

Methylene chloride 5 500,000 1.0J ND 0.85J 0.91J ND

Styrene 5 500,000 ND ND ND ND ND

Tetrachloroethene 5 500,000 ND ND ND ND ND

Toluene 5 500,000 ND ND ND ND 0.30J

trans-1,2-Dichloroethene 5 280,000 ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 500,000 ND ND ND ND ND

Trichloroethene 5 22,000 6.2 15 5.2 5.2 22.3

Trichlorofluoromethane --- 500,000 ND ND ND ND ND

Vinyl chloride 2 500,000 ND ND ND ND ND

Xylenes (total) 5 500,000 ND ND ND ND ND

Highlight value exceed TOGS 1.1.1 Water Quality Standards and Guidances
J - Data Qualifier:Analyte detected at or below quantitation limit

GP-08-15
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TABLE 12

GROUNDWATER DATA SUMMARY

OCTOBER 2007

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standards MW-1 MW-2 MW-2 MW-3 MW-4 MW-5 MW-18

Sample Location or 10/2/2007 10/2/2007 10/2/2007 10/2/2007 10/2/2007 10/2/2007 10/2/2007

Guidance Water Water Water Water Water Water Water

Unit   ug/L ug/l ug/l ug/l ug/l ug/l ug/l ug/l

Duplicate

Parameter

Volatile Target Analyte

List (TAL)

Dichlorodifluoromethane --- ND ND ND ND ND ND ND

Chloromethane 5 ND ND ND ND ND ND ND

Vinyl chloride 2 ND ND ND ND ND ND ND

Bromomethane 5 ND ND ND ND ND ND ND

Chloroethane 5 ND ND ND ND ND ND ND

Trichlorofluoromethane --- ND ND ND ND ND ND ND

1,1-Dichloroethene 5 ND ND ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 0.61 ND ND 0.16J 2.92 0.56 ND

Acetone 50 ND ND ND ND 2.40J 1.49J ND

Carbon disulfide 60 ND ND ND ND ND ND ND

Methyl acetate --- ND ND ND ND ND ND ND

Methylene chloride 5 ND ND ND ND ND 0.24J ND

trans-1,2-Dichloroethene 5 ND ND ND ND ND ND ND

methyl tert-butyl ether 10 ND ND ND ND ND ND ND

1,1-Dichloroethane 5 ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 ND ND ND ND ND ND ND

2-Butanone (MEK) 50 ND ND ND ND ND ND ND

Chloroform 7 ND ND ND ND ND ND ND

1,1,1-Trichloroethane 5 1.79 0.96 0.93 1.55 0.88 1.06 0.86

Cyclohexane --- ND ND ND ND ND ND ND

Carbon tetrachloride 5 ND ND ND ND ND ND ND

Benzene 1 ND ND ND ND ND ND ND

1,2-Dichloroethane 5 ND ND ND ND ND ND ND

Trichloroethene 5 9.49 9.09 9.05 11.6 4.28 8.34 11.1

Methylcyclohexane --- ND ND ND ND ND ND ND

1,2-Dichloropropane 1 ND ND ND ND ND ND ND

Bromodichloromethane 50 ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- ND ND ND ND ND ND ND

Toluene 5 ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 ND ND ND ND ND ND ND

1,1,2-Trichloroethane 1 0.16J 0.18J 0.17J 0.21J ND ND 0.20J

Tetrachloroethene 5 0.25J ND ND 0.13J ND 0.27J ND

2-Hexanone --- ND ND ND ND ND ND ND

Dibromochloromethane 50 ND ND ND ND ND ND ND

1,2-Dibromoethane 5 ND ND ND ND ND ND ND

Chlorobenzene 5 ND ND ND ND ND ND ND

Ethylbenzene 5 ND ND ND ND ND ND ND

Xylenes (total) 5 ND ND ND ND ND ND ND

Styrene 5 ND ND ND ND ND ND ND

Bromoform 50 ND ND ND ND ND ND ND

Isopropylbenzene 5 ND ND ND ND ND ND ND

1,1,2,2-Tetrachloroethane 5 ND ND ND ND ND ND ND

1,3-Dichlorobenzene 5 ND ND ND ND ND ND ND

1,4-Dichlorobenzene 5 ND ND ND ND ND 0.11J ND

1,2-Dichlorobenzene 4.7 ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane --- ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene 5 ND ND ND ND ND ND ND

Highlighted value exceed TOGS 1.1.1 Water Quality Standards and Guidances

J - Date Qualifier:Analyte detected at or below quantitation limit
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TABLE 13

GROUNDWATER DATA SUMMARY OCTOBER/DECEMBER 2008

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

NYS Standards MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-18 MW-18

Sample Location or 12/15/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008 10/8/2008

Guidances Water Water Water Water Water Water Water Water

Unit   ug/L ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

Duplicate

Parameter

Volatile Target Analyte

List (TAL)

Dichlorodifluoromethane --- ND ND ND ND ND ND ND ND

Chloromethane 5 ND ND ND ND ND ND ND ND

Vinyl chloride 2 ND ND ND ND ND ND ND ND

Bromomethane 5 ND ND ND ND ND ND ND ND

Chloroethane 5 ND ND ND ND ND ND ND ND

Trichlorofluoromethane --- ND ND ND ND ND ND ND ND

1,1-Dichloroethene 5 ND ND ND ND ND ND ND ND

1,1,2-Trichloro-1,2,2-trifluoroethane 5 ND ND 0.30J 5.04 3.05 5.23 ND ND

Acetone 50 ND ND ND ND ND ND ND 3.14J

Carbon disulfide 60 ND ND ND ND ND ND ND ND

Methyl acetate --- ND ND ND ND ND ND ND ND

Methylene chloride 5 ND ND ND ND ND ND ND 0.19J

trans-1,2-Dichloroethene 5 ND ND ND ND ND ND ND ND

methyl tert-butyl ether 10 ND ND ND ND ND ND ND ND

1,1-Dichloroethane 5 ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethene 5 ND ND 0.16J ND ND ND ND ND

2-Butanone (MEK) 50 ND ND ND ND ND ND ND ND

Chloroform 7 ND 0.16J ND ND 0.13J 0.11J 0.14J 0.16J

1,1,1-Trichloroethane 5 2.2 1.25 1.34 1.34 1.15 1.01 0.72 0.70

Cyclohexane --- ND ND ND ND ND ND ND ND

Carbon tetrachloride 5 ND ND ND ND ND ND ND ND

Benzene 1 ND ND ND ND ND ND ND ND

1,2-Dichloroethane 5 ND ND ND ND ND ND ND ND

Trichloroethene 5 9.0 11.0 10.4 9.71 9.1 10.7 10.1 10.7

Methylcyclohexane --- ND ND 0.41J ND ND ND ND ND

1,2-Dichloropropane 1 ND ND ND ND ND ND ND ND

Bromodichloromethane 50 ND ND ND ND ND ND ND ND

cis-1,3-Dichloropropene 0.4 ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone --- ND ND ND ND ND ND ND ND

Toluene 5 ND ND ND ND ND ND ND ND

trans-1,3-Dichloropropene 0.4 ND ND ND ND ND ND ND ND

1,1,2-Trichloroethane 1 ND 0.25J 0.39J ND ND ND 0.31J 0.30J

Tetrachloroethene 5 ND 0.13J 0.15J 0.12J 0.24J 0.10J ND ND

2-Hexanone --- ND ND ND ND ND ND ND ND

Dibromochloromethane 50 ND ND ND ND ND ND 0.49J ND

1,2-Dibromoethane 5 ND ND ND ND ND ND ND ND

Chlorobenzene 5 ND ND ND ND ND ND ND ND

Ethylbenzene 5 ND ND ND ND ND ND ND ND

Xylenes (total) 5 ND ND ND ND ND ND ND ND

Styrene 5 ND ND ND ND ND ND ND ND

Bromoform 50 ND ND ND ND ND ND 1.9 ND

Isopropylbenzene 5 ND ND ND ND ND ND ND ND

1,1,2,2-Tetrachloroethane 5 ND ND ND ND ND ND ND ND

1,3-Dichlorobenzene 5 ND ND ND ND ND ND ND ND

1,4-Dichlorobenzene 5 ND ND ND ND ND ND ND ND

1,2-Dichlorobenzene 4.7 ND ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane --- ND ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene 5 ND ND ND ND ND ND ND ND

RCRA Metals

Unit mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Arsenic 0.025 <0.01 0.01 0.018 0.059 0.072 0.019 0.025 0.0093J

Barium 1.0 <0.2 0.12 0.19 0.45 0.49 0.2 0.37 0.12

Cadmium 0.005 0.2 0.12 0.056 0.0015J 0.48 0.12 0.0093J 0.0019J

Chromium 0.050 0.57 1.7 1.2 0.12 0.85 0.1 0.48 0.17

Lead 0.025 0.022 0.045 0.038 0.094 0.13 0.039 0.21 0.065

Selenium 0.010 0.054 <0.0026 <0.0026 0.0039J 0.0036J 0.0036J <0.0026 <0.0026

Silver 0.050 <0.01 0.0086J 0.0067J <0.00090 0.0092J 0.0067J 0.0019J <0.00090

Mercury 0.0007 <0.0002 0.000073J 0.0004 0.00011J 0.00016J 0.0002 0.00017J 0.000073J

Highlight value exceed NYSDEC TOGS 1.1.1 Water Quality Standards and Guidances

J - Data Qualifier:Analyte detected at or below qualitation limit
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TABLE 14

GROUNDWATER PARAMETERS

REMEDIAL INVESTIGATION REPORT

TRIPLE CITIES METAL FINISHING CORPORATION

BINGHAMTON, NEW YORK

Sample Temp. pH Turbidity Conductivity

Location Date (˚C) (SU) (NTU) (μmS/cm)

MW-1 2/5/2000 11.8 7.7 1280

12/18/2000 111.8 7.9 1180

9/7/2001 11.7 7.7

3/25/2003 14.7 840

10/2/2007 13.9 8.1 12.5 1015

12/15/2008 13.5 7.1 22.3 441

MW-2 2/5/2000 11.1 8.0

12/18/2000 11.8 7.7

9/7/2001 11.7 7.6

3/25/2003 14.0

10/2/2007 14.2 7.7 9.9 1100

10/8/2008 13.4 7.2 14.5 940

MW-3 12/18/2000 12.4 7.7 1690

9/7/2001 12.0 7.7

3/25/2003 15.5 1135

10/2/2007 13.8 7.8 31.6 1180

10/8/2008 12.9 7.1 45.2 650

MW-4 12/18/2000 12.1 7.9 1910

9/7/2001 11.8

3/25/2003 14.5 7.9 1221

10/2/2007 14.1 7.9 22.7 1290

10/8/2008 11.8 7.3 53.8 880

MW-5 9/7/2001 11.7 7.9

3/25/2003 15.5 730

10/2/2007 14.8 8.1 8.3 1230

10/8/2008 12.3 7.7 11.1 1060

MW-6 9/7/2001 12.0 7.6

3/25/2003 14.0 910

10/2/2007 NS NS NS NS

10/8/2008 11.5 7.0 10.3 1170

MW-18 2/5/2000 11.8 7.7 1140

12/18/2000 11.8 7.9 1180

9/7/2001 12.1 7.8

3/25/2003 13.0 671

10/2/2007 15.0 7.8 37.8 560

10/8/2008 14.2 7.4 49.5 720

Notes: The recorded field parameters are immediately prior to sample collection

pH reported in Standard Units (SU)

Specific conductivity recorded in miliSiemens per centimeter(μS/cm)

Turbidity recorded in Nephelometric Turbidity Units (NTU)

NS - Not sampled; construction materials staged over well
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REMEDIAL INVESTIGATION 

SURFACE SOIL AND CATCHBASIN SAMPLE LOCATION PLAN 
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Drawing No. 2 
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Pre-Start Post

A 0 0.07 8.4

B 0 0.01 8.2

C 0 0.03 6.3

D 0 0.04 5.9

VP-1A 0 0 0

VP-1B 0 0 9

VP-1C 0 0.01 9.4

Communication Verification

Pressure

(inches H2O)

Point

PID

(ppm)

Extraction

Point

Air Flow

(ft./min.)

PID

(ppm)

1 320

2 1000

3 450

4 450

5 -

6 635

7 575

8 85

9 185

Effluent 1750 0
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REMEDIAL INVESTIGATION 

MUNICIPAL WATER SUPPLY WELLS 
TRIPLE CITIES METAL FINISHING CORPORATION 

BINGHAMTON, NEW YORK 
Drawing No. 13 

Approximate Scale: 1 inch = 800 feet 

TCMF 

Municipal Wells 
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NOTIFICATION INFORMATION 
Vapor Mitigation System 

 
 

 

Please contact one of the following if there is a problem with the Vapor 
Mitigation System (ex. system not running; breakage of a Soil Vapor 
Extraction (SVE) pipe*): 
 
 
 
Joseph Morgan, Triple Cities Metal Finishing,  607-722-3431 (office) 

607-343-5294 (cell) 
 
Charles Morgan, Triple Cities Metal Finishing, 607-722-3431 (office) 

607-343-5290 (cell) 
 
Susan Cummins, GeoLogic NY, Inc.,  607-749-5000 (work) 
 
 
 
*   A schematic showing the locations of the SVE Piping is attached. The SVE Piping 
has been marked with yellow marking tape with black arrows and labeled “SVE Pipe” 
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1 INTRODUCTION 

 

In response to sub-slab vapor samples collected at TCMF that exceeded Matrix 1 Action Levels 

set in NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York, a sub-

slab vapor mitigation system was installed in the East Addition on the industrial building.  

 

TCMF has one tenant that moved into the building in late 2005. The tenant occupies the East 

Addition portion of the building that includes a warehouse, an office and a bathroom. One 

employee occupies this portion of the building during the workweek. The employee does not 

access any other portion of the building.  

 

 

2 VAPOR MITIGATION SYSTEM 

 

A vapor mitigation system was installed in the occupied East Addition of the TCMF building. The 

vapor mitigation system has 4-inch diameter extraction points that currently pulls vapor from 

below the concrete slab-on-grade floor and discharges the vapor through an emission pipe 

located on the roof. A Rotron 505 blower in a shelter mounted on the roof is connected to the 

effluent pipe. The system has been operating continuously since January 19, 2006. The system 

operates 24-hours a day, seven days a week. 

 

To reduce air exchange between the occupied space with the remaining unoccupied portions of 

the building, seals on the sliding and overhead doors between the occupied and unoccupied 

space were installed, one floor drain in the occupied space was sealed with concrete, and 

spaces where ceiling joists span the common wall between the occupied space and the 

unoccupied space were sealed with insulation. 

 

 

2.1 Additional Vapor Mitigation System Installation 

 

If additional space within the TCMF industrial building becomes occupied, the vapor 

mitigation system will be expanded to influence the additional occupied space. If the 

attached office building that has a basement (residential structure) becomes occupied, a 

separate vapor mitigation system will be installed. 
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Before expanding the current vapor mitigation system or installing a separate vapor 

mitigation system in the attached building, a pilot study will be performed to determine the 

extent of potential airflow through the soils underlying the building slab. A pilot hole will be 

drilled through the concrete floor into the subsurface soils, a vacuum will be pulled through 

a pilot hole and the pressure will be measured to establish the radius of influence (ROI). 

Extraction points for a depressurization system will be laid out to effectively influence the 

entire sub-slab area using the determined ROI. Four-inch diameter holes will be cored into 

the concrete floor at the determined locations and the soils immediately below the concrete 

slab will be pulled through the core hole. PVC piping extraction points will be seated into 

the sub-slab material. PVC piping runs carry the soil vapor from below the concrete floor to 

effluent lines that will be installed at locations appropriate to existing building conditions. 

The effluent piping will exit the building and connect to a blower or an in-line fan capable of 

extracting at the required vacuum. The piping will be installed in a configuration that 

ensures that any water within the piping drains back toward the extraction points. Seals will 

be placed around extraction point penetrations through the concrete floor and the effluent 

pipe penetrations through roof or wall. 

 

Verification of communication for the vapor mitigation system will be performed. Pilot holes 

will be drilled through the concrete floor and pressure measurements using a magnehelic 

gage with an accuracy of 0.01 inches of water will be recorded at each pilot point. The 

blower or fan will be turned on and allowed to run for 15 minutes prior to recording airflow 

measurements. The NYSDOH minimum recommended pressure difference to assure 

sufficient vacuum is 0.004 inches of water. 

 

The airflow within each extraction point will be measured with a digital air flow meter 

recording in feet-per-minute. The flow measurements will be collected between 3 and 5 

feet above the floor surface from the vertical pipes connected to the points. 

 

In addition to the installation of the vapor mitigation system, the follow building conditions 

will be reviewed: 

 

Reduce air exchange between the occupied space(s) with the remaining 

unoccupied portions of the building. Reduction of air exchange may include 

installing seals on the sliding and overhead doors between the occupied and 

unoccupied space, sealing floor drains with grout/concrete, and sealing spaces 

where ceiling joints span the common wall between the occupied space and the 

unoccupied space. 
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Sealing any cracks/joints in the concrete floor of the occupied space. 
 

The evaluation of sub-slab and indoor air quality will be in accordance with the decision 

Matrices1 and 2 action levels in the NYSDOH Guidance document. An inventory of the 

occupied space will also be completed at the time of sampling. 

 

 

3 MONTIORING AND MAINTENANCE 

3.1 Tenant Notification 

 

3.1.1 Current Tenant 

At the time that the vapor mitigation system was installed, the current tenant and 

their one employee that occupies the industrial building’s East Addition was 

informed of the vapor mitigation system and its intent.  

 

The sub-slab vapor mitigation system is audible from the occupied space. The 

current employee has been instructed to contact Mr. Joseph Morgan, if the system 

is not operating or if the mitigation system becomes damaged (ex. breakage of 

extraction piping). To assure that proper notification is in place in case of new 

employee(s), the following information was posted inside the East Addition. 

 

 Schematic of Sub-Slab Vapor Mitigation System and the Location of the 

System Components; 

 Labeling of Components accessible to Occupant(s); and  

 Contact information for Joseph Morgan, Charles Morgan and Susan 

Cummins. 

 

 

3.1.2 Future Tenant(s) 

 

Should additional space within the TCMF industrial building or former office building 

becomes occupied by new tenant(s), a site meeting will be held to inform the 

tenant of the sub-slab vapor mitigation system. A posting of the information listed 

above will be provided. 

 

The tenants will not be responsible for any system maintenance tasks or for the 
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operation of the system. Specific information regarding such will not be provided to 

the tenants. 

 

3.2 System Monitoring 

 

The Sub-Slab Vapor Mitigation System will be monitored monthly by GeoLogic and will 

include the following: 

 

 Confirm operation of the vacuum blower; 

 PID readings of the effluent emission; 

 Direct airflow within the extraction point PVC piping will be measured with a digital 

air flow meter recording in feet-per-minute to assure extraction is occurring at each 

point; and 

 Perform semi-annual sub-slab pressure readings for one year in areas being 

mitigated. 

 

 

3.3 System Maintenance 

 

The system has been operating without interruption for 16 months. Routine maintenance 

will commence in June 2007 and will occur every 12 months, thereafter. 

 

During the routine maintenance the following tasks will be performed: 

 

A visual inspection of the complete system will be performed by individual(s) 

experienced in troubleshooting the system components. Components that are 

damaged or not operating properly will be corrected; 

 

Inspection of building conditions to assure that changes or renovations have not 

occurred to impact air exchange between the occupied portion(s) of the building 

with the remaining unoccupied spaces. Any new air exchange pathways will be 

sealed; 

 

Inspection of new building components, especially HVAC components that could 

effect the depressurization of the sub-slab will be performed. If adequate 

depressurization is not occurring, reasons will be identified and corrected. 
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APPENDIX D 

 

SUBSURFACE LOGS 
 



GeoLogic NY, Inc. 
P.O. Box 350 

Homer, New York 13077 

(607) 749-5000 

 

KEY TO 

SUBSURFACE LOG 

Boring No.: B-1 

Project No.: 208001 

Date Started: 1/31/08 

Date Completed:      1/31/08 
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Reference Elevation: 100.0 
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MATERIAL DESCRIPTION 

 

 

 

REMARKS 

         
0       Ground Surface Water level at 2.0' 

         with augers at 7.5'. 

1 1 ss  4 2.0 32 Brown SILT, Some fine-coarse Sand, trace clay, moist-loose At completion water level at 2.2' 

    
            with augers at 10.0'. 

2 2      Gray SHALE, medium hard weathered, thin bedded, some        Run #1: 3.0'-5.0' 

       fractures        95% Recovery, 50% RQD 

 

1          2 3 4 5   6  7  8       9                                 10 

 

 

 

 TABLE I          TABLE II 

  

 

 Identification of soil type is made on basis of an estimate of particle sizes, and in the 

case of fine-grained soils also on basis of plasticity. 

 The following terms are used in classifying soils 

consisting of mixtures of two or more soil types.  The 

estimate is based on weight of total sample. 
    

   Soil Type Soil Particle   

  
 
 Boulder   > 12"    Term Percent of Total Sample 

   Cobble   12" - 3"    "and" 35 - 50 

    Gravel  - Coarse  3" - 3/4"  Coarse Grained   "some" 20 - 35 

  
 
   - Fine  3/4" - #4  (Granular)   "little" 10 - 20 

   Sand - Coarse  #4 - #10    "trace" 1 - 10 

     - Medium  #10 - #40   (When sampling gravelly soils with a standard split 

spoon, the true percentage of gravel is often not 

recovered due to the relatively small sampler 

diameter.) 

 

  
 
  - Fine  #40 - #200   

   Silt-Non Plastic (Granular)  < #200 Fine Grained  

    Clay-Plastic (Cohesive)    

 

 

TABLE III          TABLE IV 

The relative compactness or consistency is described in accordance with the following terms.  Stratified Soils  

 Descriptive Term  Thickness 

Granular Soils Cohesive Soils  Parting - 0" - 1/16" 

Term Blows per Foot, N Term Blows per Foot, N  Seam - 1/16" - 1/2" 

Loose  < 11 Very Soft  < 2  Layer - 1/2" - 12" 

Firm  11 - 30 Soft  2 - 4  Stratum - >12" 

Compact  31 - 50 Medium  4 - 8  Varved Clay - Alternating seams or layers of sand, silt 

& clay 
Very Compact  > 51 Stiff  8 - 15   

  Very Stiff  15 - 30  Pocket - small, erratic deposit, usually <12" 

  Hard  >30  Lens - lenticular deposit 

(Large particles in the soils will often significantly influence the blows per foot recorded during 

the Penetration Test.) 

 Occasional - one or less per foot of thickness 

 Frequent - more than one per foot of thickness 
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TABLE V 

Rock Classification Terms 

 Term  Meaning 

Hardness Soft Scratched by fingernail 

 Medium Hard Scratched easily by penknife 

 Hard Scratched with difficulty by penknife 

 Very Hard Cannot be scratched by penknife 

Weathering Very Weathered Judged from the relative amounts of disintegration, 

 Weathered iron staining, core recovery, clay seams, etc. 

 Sound  

Bedding Laminated Natural breaks in Rock Layers  <1" 

 Thin bedded   1"-4" 

 Bedded   4"-12" 

 Thick bedded   12"-36" 

 Massive   >36" 

 (Fracturing refers to natural breaks in the rock oriented at some angle to the rock layers.) 

 

 

 GENERAL INFORMATION & KEY TO SUBSURFACE LOGS 

 

The information presented in the following defines some of the procedures and terms used on the Subsurface Logs to describe the conditions encountered. 

1. The figures in the Depth column define the scale of the Subsurface Log. 

2. The Sample No. is used for identification on sample containers. 

3. The sample column shows, graphically, the depth range from which a sample was recovered. (ss – split spoon; core – rock core; st – shelby tube; dp – 

direct push). If not shown as a separate column, the sample type should be referenced in the Remark column or in the footnote. 

4. Blows on Sampler - shows the results of the "Penetration Test", recording the number of blows required to drive a split spoon sampler into the soil. The 

number of blows required for each six inches of penetration is recorded. The first 6 inches of penetration is considered to be a seating drive. The number 

of blows required for the second and third 6 inches of penetration is termed the penetration resistance, N. The outside diameter of the sampler, the 

hammer weight and the length of drop are noted at the bottom of the Subsurface Log. 

5. Recovery shows the length of the recovered soil sample for the sample device noted. 

6. All recovered soil samples are reviewed in the office by an experienced technical specialist or geologist, unless noted otherwise. The visual descriptions 

are made on the basis of a combination of the field descriptions and observations and the sample as received in the office. The method of visual 

classification is based primarily on the Unified Soil Classification (ASTM D 2487-83) with regard to the particle size and plasticity. (See Table I). 

Additionally, the relative portion, by weight, of two or more soil types is described for granular soils in accordance with "Suggested Methods of Test for 

Identification of Soils" by D.M. Burmister, ASTM Special Technical Publication 479, June 1970.  (See Table II)  The description of the relative soil density 

or consistency is based upon the penetration records as defined on Table No. III.  The description of the soil moisture is based upon the relative wetness 

of the soil as recovered and is described as damp, moist, wet and saturated. Water introduced in the boring either naturally or during drilling may have 

affected the moisture condition of the recovered sample. Special terms are used as required to describe materials in greater detail; several such terms are 

listed in Table IV.  When sampling gravelly soils with a standard two-inch diameter split spoon, the true percentage of gravel is often not recovered due to 

the relatively small sampler diameter. The presence of boulders and large gravel is sometimes, but not necessarily, detected by an evaluation of the 

casing/hollow stem augers and samplers blows or through the "action" of the drill rig. 

7. The description of the rock shown is based on the recovered rock core and the field observations.  The terms frequently used in the description are 

included in Table V. 

8. The stratification lines represent the approximate boundary between soil types, and the actual transition may be gradual.  

9. Miscellaneous observations and procedures noted in the field are shown in this column, including water level observations.  It is important to realize the 

reliability of the water level observations depends upon the soil type (water does not readily stabilize in a hole through fine grained soils), and that drill 

water used to advance the boring may have influenced the observations.  The groundwater level typically will fluctuate seasonally. One or more perched or 

trapped water levels may exist in the ground seasonally.  All the available readings should be evaluated.  If definite conclusions cannot be made, it is often 

prudent to examine the conditions more thoroughly through test pit excavations or monitoring wells. 

10. The length of core run is defined as the length of penetration of the core barrel. Core recovery is the length of core recovered divided by the core run.  The 

RQD (Rock Quality Designation) is the total pieces of NX core exceeding 4 inches in length divided by the core run. The size of the core barrel used is 

also noted at the bottom of the subsurface log. 

The Subsurface Logs attached to this report present the observations and mechanical data collected at the site, supplemented by classification of material 

removed from the borings as determined through visual identification.  It is cautioned that the materials removed from the borings represent only a fraction of 

the total volume of the deposits at the site and may not necessarily be representative of the subsurface conditions between adjacent borings or between the 

sampled intervals.  The data presented on the Subsurface Logs together with the recovered samples will provide a basis for evaluating the character of the 

subsurface conditions relative to the project.  The evaluation must consider all the recorded details and their significance relative to each other. Often analyses 

of boring data indicate the need for additional testing or sampling procedures to more accurately evaluate the subsurface conditions.  Any evaluation of the 

contents of this report and the recovered samples must be performed by knowledgeable Professionals. 
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/Outfall 001 - Drywell A

SUBSURFACE LOG  

(Page 1 of 1)
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DESCRIPTION

Concrete 4.5"

FILL: Brown coarse-fine SAND and GRAVEL, little silt, damp

similar with zones of Gray Green White fine-grained waste sediments, 
damp

similar, rust

similar

Brown coarse-fine SAND and GRAVEL, Some Silt, moist

END OF BOREHOLE

REMARKS

Macrocore refusal at 16.8'.

No free water observed.

Boring No: : Outfall 001 - Drywell A

Project No.: : 99011A

Date Started: : 10/07/05

Date Completed: : 10/07/05
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/Outfall 001 - Overflow

SUBSURFACE LOG  

(Page 1 of 1)
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DESCRIPTION

Top of sediments in catch basin

Gray Brown coarse-fine SAND

Gray SILT, Some Sand, moist

Brown coarse-fine SAND and GRAVEL, Some Silt, moist-wet

END OF BOREHOLE

REMARKS

No free water observed.

Boring No: : Outfall 001 - Overflow

Project No.: : 99011A

Date Started: : 10/07/05

Date Completed: : 10/07/05



GeoLogic NY, Inc. 
P. O. Box 350, Homer, New York 13077, (607) 749-5000, Fax: 607-749-5063 

 
EXCAVATION LOG 

Outfall 002 - Drywell A 
 

Remedial Investigation 
Triple Cities Metal Finishing Corporation 

Binghamton, New York 
0           Date: 8-25-05 
  

      FILL: Brown Clayey SILT, SAND & GRAVEL PID (ppm)  
  
 

 
  

   
  @2.5 - 0 

 
 

  
             --Top of Concrete Drywell at 3.2’ 

@ 3’ – 5.2 
 

  
         FILL: Brown Clayey SILT, SAND & GRAVEL @ 4’ – 6.3  
5 ft 5 
  

@ 5’ – 5.4 
 

  
               

 
 

  
    
  
    
  
  @ 9’ – 6.1  
10 ft 10 
  @ 10’ – 4.8  
  
    
  
  

 
 

  
  

@ 14’ – 5.1 
 

  
            Grey Rust fine-grained Waste Sediments  
15 ft @ 15’ – 4.3 15 
  

 
 

   
  

Brown Silt, Sand & Gravel, moist 
 

   
   

Excavation Terminated at 17’ 
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/Outfall 002 - Drywell B

SUBSURFACE LOG  

(Page 1 of 1)
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DESCRIPTION

Concrete Slab 4"

FILL: Gray coarse-fine SAND and GRAVEL, Some Silt, damp

Rust Gray Green fine-grained waste sediments, damp

Brown coarse-fine SAND and GRAVEL, little silt with 8" layer of fine sand, 
moist

END OF BOREHOLE

REMARKS

Macrocore refusal at 12.0'.

No free water observed.

Boring No: : Outfall 002 - Drywell B

Project No.: : 99011A

Date Started: : 10/07/05

Date Completed: : 10/07/05
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-1

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-07-1

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.4
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DESCRIPTION

Asphalt at surface

Gray Brown coarse-fine SAND and GRAVEL, Some Silt, cobbles, damp

similar

similar with wet zone

Brown coarse-fine SAND, GRAVEL and SILT, moist

Brown coarse-fine SAND and GRAVEL, Some Silt, cobbles, damp

similar

Nested Cobbles

REMARKS

Adjacent to MW-2

Hole caving at 19', made two 

attempts with macorcore, changed to 

discrete sampling 19' - 22.5'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-1

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-07-1

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.4
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DESCRIPTION

Cobbles

similar

Macrocore Refusal at 22.5' / Solid Point Refusal at 22.5'

Nested Cobbles

Augered to 29'

Nested Cobbles

Brown coarse-fine GRAVEL and SAND, little silt, damp - wet

Brown SILT, saturated

END OF BOREHOLE

REMARKS

Water level at 31'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-2

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-07-2

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.2

D
e

p
th

 (
ft
)

 0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

S
a

m
p

le
 N

o
.

1

2

3

4

5

6

R
e

c
o

v
e

ry
 (

ft
)

3.2

1.9

2.4

2.1

4.0

0.2

P
ID

 R
e

a
d

in
g

(p
p

m
)

0

0

0

0

0

0

DESCRIPTION

Topsoil at surface

Red Brown SILT and medium-fine SAND, little gravel, moist

Red Brown coarse-fine SAND, GRAVEL and SILT, moist

Brown coarse-fine SAND and GRAVEL, Some Silt, cobbles, damp

similar

similar with seam medium-fine SAND, little gravel and silt, damp

Cobbles

similar

similar, Cobbles

Refusal at 22' with macocore and slotted rod

REMARKS

Adjacent to MW-1
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-2

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-07-2

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.2
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DESCRIPTION

Augered to 28'

Nested Cobbles

Brown coarse-fine GRAVEL and SAND, Some to little silt, 
moist - saturated

Cobbles

seam medium-fine SAND, saturated

Brown SILT, saturated

similar

END OF BOREHOLE

REMARKS

Water level at 30.4'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-3

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-07-3

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.4
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DESCRIPTION

Brown SILT, coarse-fine SAND and GRAVEL, damp

Dark Brown SILT, Some Sand, trace gravel, moist

Red Brown SILT, moist

Brown fine SAND, little silt, damp

Brown SILT, coarse-fine SAND and GRAVEL, damp - moist

similar

Brown coarse-fine SAND and GRAVEL, Some Silt, cobbles, damp

grades with little silt

medium fine SAND zone

similar

similar

Macrocore Refusal at 22.2'

REMARKS

Adjacent to MW-5
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-3

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-07-3

Project No.: : 99011A

Date Started: : 10/01/07

Date Completed: : 10/01/07

Elevation: : 889.4
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DESCRIPTION

Augered to 29'

Nested Cobbles

Brown coarse-fine GRAVEL and SAND, little silt, saturated

similar

Hole collapsing - medium-fine Sand layer

Coarse-fine GRAVEL and SAND

Brown SILT, saturated

END OF BOREHOLE

REMARKS

Water level at 30.5'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-4

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-07-4

Project No.: : 99011A

Date Started: : 10/04/07

Date Completed: : 10/04/07

Elevation: : 895.4
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DESCRIPTION

Asphalt at surface

Brown coarse-fine SAND and GRAVEL, Some Silt, cobbles, damp

similar

similar

Macrocore Refusal at 12'

Augered to 24'

Cobbles

REMARKS

Along Beckwith Avenue.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-07-4

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-07-4

Project No.: : 99011A

Date Started: : 10/04/07

Date Completed: : 10/04/07

Elevation: : 895.4
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DESCRIPTION

Brown coarse-fine GRAVEL and SAND, little silt, damp - saturated

Set slotted rod to 28', collected water sample

Hole collapsing
Discrete sample 31' - 35', 33' - 37', 33.5' - 37.5'
coarse gravel blocked sampler at each attempt

Rollerbit to 33', set augers to 33'

Brown coarse-fine SAND and GRAVEL, little silt, saturated

Gray SILT, saturated

END OF BOREHOLE

REMARKS

Augers broke at 17', left 15' of 

augers in hole - abandoned boring.

Used drill rig with split spoon sampler 

from 33' - 43'.

Resampled from 33' - 35'.

Water level at 26.5'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-5

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-5

Project No.: : 99011A

Date Started: : 10/18/07

Date Completed: : 10/18/07

Elevation: : 895.7
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DESCRIPTION

Augered to 25', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
damp

Cobbles

REMARKS

East side of TCMF building.

Attempted boring with Geoprobe - solid point 

refusal at 21'.

Used Drill Rig with split spoon sampler to 

complete boring.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-5

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-5

Project No.: : 99011A

Date Started: : 10/18/07

Date Completed: : 10/18/07

Elevation: : 895.7
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DESCRIPTION

Nested Cobbles

Brown coarse-fine SAND and GRAVEL, little silt, 
saturated

Brown SILT, little fine sand, saturated

END OF BOREHOLE

REMARKS

Change in auger action at 28'.

Water level at 25'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-6

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-6

Project No.: : 99011A

Date Started: : 10/19/07

Date Completed: : 10/19/07

Elevation: : 895.0
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DESCRIPTION

Augered to 25', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
damp

Cobbles

REMARKS

East side of TCMF building.

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 27'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-6

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-6

Project No.: : 99011A

Date Started: : 10/19/07

Date Completed: : 10/19/07

Elevation: : 895.0
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DESCRIPTION

Nested Cobbles

Brown coarse-fine SAND and GRAVEL, Some Silt, 
moist

Brown SILT, little fine sand, saturated

Brown Gray Clayey SILT, saturated

END OF BOREHOLE

REMARKS

Augered to 25' - no water.

Augered to 26' - no water.

No free water in Sand and Gravel unit.

Water level at 27'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-7

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-7

Project No.: : 99011A

Date Started: : 10/19/07

Date Completed: : 10/19/07

Elevation: : 895.5
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DESCRIPTION

Augered to 25', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
damp

Cobbles

REMARKS

East side of TCMF building.

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 22'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-7

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-7

Project No.: : 99011A

Date Started: : 10/19/07

Date Completed: : 10/19/07

Elevation: : 895.5
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DESCRIPTION

Brown coarse-fine SAND and GRAVEL, Some Silt, 
moist

Brown SILT, little fine sand, saturated

similar

END OF BOREHOLE

REMARKS

Augered to 25' - no water.

No free water in Sand and Gravel unit.

Water level at 26.5'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-8

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-8

Project No.: : 99011A

Date Started: : 12/13/07

Date Completed: : 12/13/07

Elevation: : 894.2
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DESCRIPTION

Asphalt at surface

Augered to 23', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
damp

Cobbles

Cobbles

REMARKS

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 23'.

Water level at 21.0'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-9

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-9

Project No.: : 99011A

Date Started: : 12/14/07

Date Completed: : 12/14/07

Elevation: : 894.5
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DESCRIPTION

Asphalt at surface

Augered to 25', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
damp

similar, Cobbles

REMARKS

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 25'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-9

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-9

Project No.: : 99011A

Date Started: : 12/14/07

Date Completed: : 12/14/07

Elevation: : 894.5
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DESCRIPTION

Cobbles

medium-fine SAND zone

Brown coarse-fine SAND and GRAVEL, little silt, 
saturated

Nested Cobbles

Brown SILT, little fine sand, saturated

Brown SILT

END OF BOREHOLE

REMARKS

Water level at 21'.



1
2
-0
2
-2
0
0
8
  
P
:\
P
R
O
J
E
C
T
S
\1
9
9
9
\9
9
0
1
1
A
\B
C
P
 F
ile
s
\t
e
c
h
n
ic
a
l\
B
-0
7
-1
0
.b
o
r

Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-10

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-10

Project No.: : 99011A

Date Started: : 12/18/07

Date Completed: : 12/18/07

Elevation: : 895.0
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DESCRIPTION

Asphalt at surface

Augered to 20', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
cobbles, damp

Cobbles

No Recovery

REMARKS

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 20'.

Water level at 20'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-10

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-10

Project No.: : 99011A

Date Started: : 12/18/07

Date Completed: : 12/18/07

Elevation: : 895.0
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DESCRIPTION

Brown coarse-fine SAND and GRAVEL, little silt, 
saturated

similar

Brown SILT, little fine sand, saturated

Brown SILT, saturated

Brown to Gray Clayey SILT, saturated

END OF BOREHOLE

REMARKS

WR - Weight of Rods.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-11

SUBSURFACE LOG 

(Page 1 of 2)

Boring No: : B-07-11

Project No.: : 99011A

Date Started: : 12/18/07

Date Completed: : 12/18/07

Elevation: : 896.2
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DESCRIPTION

Asphalt at surface

Augered to 25', No Sampling

Brown coarse-fine SAND and GRAVEL, Some Silt, 
cobbles, damp

Cobbles

Cobbles

REMARKS

Drill Rig used to advance augers with Plug 

(Roller bit with rods) to 25'.
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Triple Cities Metal Finishing

Hillcrest, New York

Sampling Method: ASTM D-1586, unless otherwise noted.

Notes: 3 1/4" ID Hollow Stem Augers

Visually Classified by: S. Cummins

File: 99011A/technical/B-07-11

SUBSURFACE LOG 

(Page 2 of 2)

Boring No: : B-07-11

Project No.: : 99011A

Date Started: : 12/18/07

Date Completed: : 12/18/07

Elevation: : 896.2
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DESCRIPTION

Cobbles

Brown coarse-fine SAND and GRAVEL, little silt, 
saturated

Brown SILT and fine SAND, saturated

Brown SILT, little fine sand, saturated

END OF BOREHOLE

REMARKS

Water level at 22'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/B-08-12

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : B-08-12

Project No.: : 99011A

Date Started: : 01/16/08

Date Completed: : 01/17/08

Elevation: : 901.2
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DESCRIPTION

Augered to 30', no sampling

Brown Clayey SILT, coarse-fine SAND and GRAVEL, damp

Nested Cobbles

REMARKS

Corner of Chenango Street and 

Nowlan Road.

Drove slotted rods, refusal at 19'.

Drove macrocore with plug to refusal 

at 17'.

Rods broke off in hole at 21', 

retrieved tools.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/B-08-12

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : B-08-12

Project No.: : 99011A

Date Started: : 01/16/08

Date Completed: : 01/17/08

Elevation: : 901.2
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DESCRIPTION

Nested Cobbles

Gray Clayey SILT and coarse-fine SAND, little gravel, wet

Cobbles

Brown SILT, little fine sand, saturated

Gray SILT, saturated

END OF BOREHOLE

REMARKS

Drove solid point to 21', then 

advanced macorcore.

Water level at 32'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/B-08-13

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : B-08-13

Project No.: : 99011A

Date Started: : 01/14/08

Date Completed: : 01/16/08

Elevation: : 900.7
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m
) DESCRIPTION

Augered to 25', no sampling

Red Brown Clayey SILT, SAND and GRAVEL, damp - wet

Cobbles

Macrocore refusal at 17', drove solid point to 25'

Nested Cobbles

Nested Cobbles

REMARKS

West side of Chenango Street.

While augering, petroleum-like odor 

noted from 0' - 15'. PID readings with 

augers, 1460 PPM - immediately 

dissipated.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/B-08-13

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : B-08-13

Project No.: : 99011A

Date Started: : 01/14/08

Date Completed: : 01/16/08

Elevation: : 900.7

D
e
p
th
 (
ft
)

 25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

S
a
m
p
le
 N
o
.

1

2

3

4

5

6

R
e
c
o
v
e
ry
 (
ft
)

2.3

1.2

3.3

1.7

2.8

2.3

P
ID
 R
e
a
d
in
g

(p
p
m
)

0

0

0

0

0

0

DESCRIPTION

Brown coarse-fine SAND and GRAVEL, little silt, cobbles, moist

Brown SAND, little silt, saturated

Brown SILT, saturated

similar

similar

similar

END OF BOREHOLE

REMARKS

Water level at 32.4'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-08-14

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-08-14

Project No.: : 99011A

Date Started: : 01/21/08

Date Completed: : 01/21/08

Elevation: : 899.0
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DESCRIPTION

Topsoil

Brown Gray coarse-fine SAND, GRAVEL and SILT, moist

similar

similar, damp

similar

similar

similar

REMARKS

Corner of Chenango and Hastings 

Streets.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-08-14

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-08-14

Project No.: : 99011A

Date Started: : 01/21/08

Date Completed: : 01/21/08

Elevation: : 899.0
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DESCRIPTION

similar, Cobbles

Brown coarse-fine SAND, GRAVEL and SILT, damp

silt in tip of sampler

pushed gravel in silt unit - made 2 attempts to collect silt sample

Restarted boring, augered to 30'

Resampled 30' - 34'

Brown medium-fine SAND, saturated

Brown SILT, saturated

Brown SILT, occasional Red Clay partings, saturated

END OF BOREHOLE

REMARKS

Overdrove macrocore 23' - 28'.

No free water within sand and gravel 

unit.

Water level at 29.5'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-08-15

SUBSURFACE LOG  

(Page 1 of 2)

Boring No: : GP-08-15

Project No.: : 99011A

Date Started: : 01/17/08

Date Completed: : 01/17/08

Elevation: : 902.0
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DESCRIPTION

Concrete

FILL: Brown Gray coarse-fine SAND, GRAVEL and SILT, damp

similar with wet Clayey zone at 8'

similar with discolored zone of Blue and Gray

similar

Gray to Brown coarse-fine SAND and GRAVEL, Some Silt, moist

coarse gravel

Nested Cobbles

REMARKS

Inside TCMF building.

Drove solid points through Cobbles.

Drove solid point to 24'.
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Triple Cities Metal Finishing

Hillcrest, New York

Visually Classified by: S. Cummins

File: 99011A/technical/GP-08-15

SUBSURFACE LOG  

(Page 2 of 2)

Boring No: : GP-08-15

Project No.: : 99011A

Date Started: : 01/17/08

Date Completed: : 01/17/08

Elevation: : 902.0
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DESCRIPTION

Nested Cobbles

Gray SILT, coarse-fine SAND and GRAVEL, damp

Brown SILT, little fine sand, saturated

No Recovery

Brown SILT, saturated

END OF BOREHOLE

REMARKS

Easy probing at 29'.

Drove discrete macrocore sample 

from 36' - 40' and 40' - 44'.

Water level at 31.9'.




