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1. Introduction 
1.1 Purpose and Scope
This Soil Investigation Work Plan (Work Plan) identifies the scope of proposed sampling activities to be performed on the General Motors (GM) Powertrain Superfund Site in Massena, New York (site; Figure 1).  The proposed sampling provides for the collection of soil samples from an area designated as the East Disposal Infield Area (EDIA) where previous sampling has indicated the presence of polychlorinated biphenyls (PCBs) at concentrations exceeding the site cleanup goals established in the Record of Decision (ROD) for the site (United States Environmental Protection Agency [USEPA], 1990).  This Work Plan is designed to delineate the horizontal and vertical extents of PCBs exceeding the ROD-specified cleanup criteria of 10 milligrams per kilogram (mg/kg) for soil. 

This Work Plan is presented in the following four sections:  

· Section 1 identifies the purpose and scope of the proposed sampling, describes the site and regulatory history, and summarizes results of previous sampling associated with the East Disposal Area (EDA).  

· Section 2 identifies the scope and procedures associated with the field activities, including sampling objectives, proposed sample locations, field procedures and analytical methods.  

· Section 3 specifies the anticipated procedures for reporting the investigation findings, and provides a brief summary and schedule for implementing and reporting the proposed sampling activities.

· Section 4 presents references cited throughout this Work Plan.

1.2 Site Location

The GM Powertrain Facility (Figure 1) is located on Route 37 approximately 7 miles east of the village of Massena, New York, and approximately 2 miles south of the city of Cornwall, Ontario, Canada.  The site is bordered on the north by the St. Lawrence River, on the south by the Raquette River, on the east by the St. Regis Mohawk Tribe (SRMT) Property, and on the west by the Alcoa Facility (formerly Reynolds Metals Company) and property owned by Conrail Corporation.

The EDIA is directly northeast of the GM Powertrain Facility.  The area is approximately 6.5 acres in size.  The topography of the site is characterized as relatively flat and grassy area, with land surface elevations between 188 and 204 feet above sea level.

1.2.1 Site Background and Regulatory History
The GM facility has been in operation since 1959.  PCBs were used as a component in the hydraulic fluids, providing fire and thermal degradation protection in the high-temperature, high-pressure environment of the die-casting machines.  In the late 1970s, GM changed to non-PCB mineral-based oils.  In the mid-1980s, GM ceased die-casting operations at the facility, but continued operations using the lost-foam process to cast aluminum parts.  In the mid-1990s, GM also began to cast iron parts using the lost-foam process.  Currently, the GM Powertrain Facility is producing the aluminum L-850 engine block and head motor components.

In 1984, the GM Powertrain Facility was placed on the National Priority List (NPL).  Since that time, extensive work has been performed to analyze and characterize the site.  A remedial investigation/feasibility study (RI/FS) was performed to determine the nature and extent to which PCBs had migrated to soil, groundwater and river sediments at and around the site, and to develop recommendations for site remediation.  The RI/FS initially describes the East Disposal Area as a sludge settling basin approximately 3 acres in size surrounded by an 8- to 10-foot-high berm.  The East Disposal Area was later filled with construction debris and soil during subsequent plant expansions.  A portion of the East Disposal Area was graded and paved over during the plant expansions (RMT, Inc. [RMT], 1986).  This area of the site is described as the EDIA and is the focus of this investigation.    

The USEPA subsequently issued two RODs for the site:  one in December 1990 (for Operable Unit 1 [OU-1]) and the other in March 1992 (for Operable Unit 2 [OU-2]).  The Unilateral Administrative Order (UAO) for OU-1 was issued in April 1992 and the UAO for OU-2 was issued in August 1992.  The EDA is covered under the OU-2 ROD.  With regard to the EDA, the two major components of the selected remedy for the second operable unit include:

· excavation and permanent treatment of soil containing PCBs at concentrations at or above 500 parts per million (ppm), all sludge and all visibly oily soil from the EDA

· consolidation and in-place containment of less-contaminated soils (with PCB concentrations below 500 ppm) in the EDA

In 1993, a Comprehensive Sampling and Analysis Program (CSAP) was conducted and consisted of additional site characterization and investigation activities.  The basis for development of the CSAP was to perform additional studies necessary to supplement and support existing site-specific information for use during the remedial designs.

In March 1999, the USEPA issued a ROD Amendment to the 1990 OU-1 ROD.  This amendment allowed for off-site disposal (rather than on-site treatment) of PCB-containing soil and dewatered river sediments from the Raquette River area at concentrations greater than 10 mg/kg, PCB-containing soils excavated during installation of site-wide groundwater controls, and soil and sediment associated with cleanup of certain materials on site.

1.3 Previous East Disposal Area Soil Investigations

Soil samples were collected in the EDA during two previous investigations.  The first investigation included Phase I and Phase II sampling as part of RI/FS actions.  During Phase I of the RI/FS sampling in 1985, five surface soil samples and 18 soil boring samples were collected from the EDA and analyzed for hazardous substance list organic compounds, 20 pesticides, 25 inorganic constituents, and PCBs.  An additional 69 soil samples from various depths within the 18 soil borings and 43 surface soils were analyzed only for PCBs.  The PCB concentrations in these samples ranged from nondetect to 30,000 mg/kg.  During Phase II of the RI/FS, an additional 12 soil samples were collected from the EDA.  PCB concentrations from the Phase II samples ranged from nondetect to 90 mg/kg.  The RI/FS activities are summarized in a document entitled Draft Remedial Investigation Report for Remedial Investigation/Feasibility Study (Vol. I & II) at GM-CFD Massena Facility, Massena, NY (RMT, 1986, revised 1989). 
The second investigation was conducted in 1993 as part of the CSAP and involved various studies within the EDA.  A total of 274 soil samples were collected in the EDA during the CSAP program.  PCB concentrations in these samples ranged from nondetect to 79,600 mg/kg.  The 1993 investigation activities are summarized in the following reports:  The Sample Log-in Report No. 2 (Environmental Resources Management [ERM], 1993a); East Disposal Area Soil Boring Report No. 12, CSAP Task No: 2.7.2 (ERM, 1994a); East Disposal Area Soil Core Report No. 12A, CSAP Task No: 2.7.2 (ERM, 1993b); Geophysical Characterization of the East Disposal Area Report No. 10, CSAP Task No: 2.6 (ERM, 1994b); Soil Borings in the Industrial Landfill/East Disposal Area Report No. 17, CSAP Task No: 2.8.2 (ERM, 1994c); and Miscellaneous Site Soil Core Report No. 15, CSAP Task No: 2.6 (ERM, 1994d).  

A total of 274 samples were analyzed for PCBs, 268 samples were analyzed for phenols, 134 samples were analyzed for total petroleum hydrocarbons and 134 samples were analyzed for total organic compounds.   

As mentioned in Section 1.2.1, the EDA has been characterized into the following three distinct areas:

· sludge settling basin areas (two surface impoundments measuring approximately 3 acres in size)

· construction debris and soil areas (created during subsequent plant expansions)

· graded, grassy and paved areas (also created during subsequent plant expansions)  

The focus of this investigation is the East Disposal Infield Area (EDIA) which is characterized as the graded grassy and concrete paved areas on the eastern side of the facility.  Also present along the concrete perimeter road are a number of live buried utility lines including fire protection water lines, water hydrants, and buried electrical lines  

The RI/FS defined PCBs as the predominant constituent of concern at the facility and the CSAP investigations confirmed this observation.  Thus, the objective of this work plan is to delineate the extent of soil in the EDIA exceeding the ROD-specified PCB cleanup criteria for soil of 10 mg/kg and 500 mg/kg PCBs.  All historical analytical results from both previous investigations relative to the EDIA are summarized on Table 1 and the locations of all historical PCB analytical results within the EDIA are presented on Figure 2.

2. Sampling and Analysis

2.1 General

This section summarizes the delineation sampling activities to be performed in the EDIA, and describes the sampling objectives, approaches and procedures.  The overall objective of the proposed investigation is to delineate the horizontal and vertical extent of soil in the EDIA that exceeds the ROD-specified criteria of 10 mg/kg and 500 mg/kg PCBs.  The basis of the sampling and analyses procedures is derived from several sources, including REALM-ENCORE’s Field Method Guideline 1.3 Utility Clearance (Conestoga-Rovers & Associates [CRA], 2002); REALM-ENCORE’s Field Method Guideline 6.1 (Soil Sampling), Analytical Laboratory and Data Management Program (CRA, 2004); Comprehensive Sampling and Analysis Plan, Volume II – Quality Assurance Project Plan [QAPP] (Hughes Environmental Systems, Inc. [HESI] and BBLES; 1993) and ARCADIS’ Standard Operating Procedures (SOP).  

In order to focus the efforts of the sampling program ARCADIS utilized a computer software modeling package (4-Dimensional Interactive Model Player) to delineate the horizontal and vertical extent of PCB-impacted soils located within the EDIA based on historic data.  In addition approximate locations and elevations of the topography, concrete access road, fire protection lines, and electrical lines were also loaded into the model.  The modeling program then created a spatial isopleth area representing PCB concentrations greater than 10 mg/kg.  

Utilizing the output of the computer model a total of 38 Geoprobe boring locations were identified to delineate the contamination.  
The details regarding the depths and sampling intervals for these areas are provided in Section 2.2.1. As indicated in Section 1.1, the cleanup criteria for soil in the EDIA is 10 mg/kg PCBs.  Sample locations exceeding these criteria will be subject to additional sampling and analysis.

2.2 Soil Delineation Sampling

Soil delineation sampling and analysis will be performed vertically to depths at which PCBs are no longer present above the ROD-specified cleanup criteria of 10 ppm. Horizontally, delineation sampling and analysis of impacted soil within the EDIA will be determined within the proposed approximate 50-foot +/- grid spacing.  Along with the PCB analyses of soil samples, visual classification of the proposed soil borings will also be conducted using a Unified Soil Classification System.  The proposed geoprobe locations may be adjusted slightly in the field based on utilities, refusal or other factors. 

Soil cores will initially be collected at the specified locations from depth intervals of 4 to 12 feet.  The proposed depths of the geoprobe cores are presented in Table 3.  Composite samples will be collected at 1-foot intervals at each respective location and analyzed for PCBs.  If any PCB concentration in an upper sample interval exceeds the applicable cleanup criteria of 10 ppm PCBs, the next lower sample interval will be analyzed for PCBs. 

Proposed sampling locations were selected based on existing data, physical constraints of the area, future site use objectives and the ROD requirements.  The horizontal limits of this soil investigation for this Work Plan include the GM Powertrain Facility building on the southwest, concrete roadway on the northwest, fence line to the EDA on the northeast and concrete perimeter access road on the southeast.  All proposed sampling locations are shown on Figure 3.

2.2.1 Soil Sampling Locations and Methodology
As shown on Figure 3 and in Table 2, the initial samples will be collected from 38 locations within the EDIA.  These samples, with locations labeled EDA-1 through EDA-38, will be collected to a minimum depth of 4 feet and maximum depth of 12 feet.  All samples will be analyzed for PCB Aroclors using USEPA SW-846 Method 8082.  A qualified field geotechnical engineer will classify the soil samples and document into a field log book.  Where applicable in the deeper borings, the geotechnical engineer will attempt to distinguish fill versus native material based on the physical characteristics observed in the material collected within each of the cores.  Sample composite intervals will be collected at 1-foot intervals

The following table summarizes the sample collection, and initial and contingency analytical approach for the EDIA area.

Table 2-1
EDIA Sample Collection and Initial and Contingency Analytical Approach
	
	Media
	Sample Intervals at Original Location

	Geoprobe Location
	
	Subject to Initial Analysis
	Contingency1

	EDA-1, EDA-8, EDA-10, EDA-11, EDA-19 and EDA-23
	Soil
	1-foot composites down to 4 feet below grade
	4 feet to 5 feet and 

5 feet to 6 feet below grade

	EDA-2, EDA-4, EDA-7, EDA-14, EDA-16, EDA-17, EDA-20, EDA-21 and EDA-24
	Soil
	1-foot composites down to 10 feet below grade
	10 feet to 11 feet and 11 feet to 12 feet below grade

	EDA-3, EDA-5, EDA-6, EDA-9, EDA-12, EDA-13 and EDA-25 thru EDA-38
	Soil
	1-foot composites down to 3 feet below grade
	3 feet to 4 feet below grade

	EDA-15 and EDA-18 
	Soil
	1-foot composites down to 6 feet below grade
	6 feet to 7 feet and 

7 feet to 8 feet below grade

	EDA-22
	Soil
	1-foot composites down to 8 feet below grade
	8 feet to 9 feet and 

9 feet to 10 feet below grade



1Contingency samples will be analyzed only if the previous sample interval indicates PCB concentrations greater than 10 mg/kg.
If the analytical results for any of the bottom sample location(s) indicate PCB concentrations greater than the 10 mg/kg cleanup goal, the deeper interval at that location will then be analyzed.  In addition to the technique specified above, if any outside perimeter sampling location on the grid exceeds the 10 mg/kg limit, horizontal step-outs may be necessary and will be based on a 50- by 50-foot square sampling grid established at the sampling location exceeding the 10 mg/kg limit.  All initial samples collected will be analyzed for PCB Aroclors using USEPA SW-846 Method 8082.  All contingency samples will be extracted using USEPA SW-846 Method 8082 and held until results from the initial sampling are received.This process will be continued until vertical and horizontal delineation is achieved for the EDIA area or until one or more of the following conditions is met:

· The delineation extends outside of the EDIA perimeter, which is defined as the fence line to the EDA on the northeast, concrete access road on the northwest, concrete perimeter access road on the southeast and plant facility walls on the southwest. 
· Delineation has progressed to an adjacent existing RI/FS or CSAP location where the PCB analytical result satisfies the cleanup criteria.

2.3 Soil Sampling and Analysis Procedures

Prior to sample collection, the proposed geoprobe locations will be located and staked in the field using surveyors licensed in New York State.  In addition, the surveyors will assist in locating the plant utilities in the field prior to initiation of the geoprobing. Attempts will be made to prevent the geoprobing activities from hitting plant utilities in the area.

The soil samples will be collected using a geoprobe rig with a hydraulic push device.  Each sample will be collected using dedicated and/or precleaned sampling equipment.  Upon retrieval, sampling personnel will record specific sample information in a field notebook, including sample ID, date, time, depth interval and soil description.    

All sampling, quality assurance/quality control (QA/QC), decontamination, handling and disposal procedures will be conducted in accordance with the Comprehensive Sampling and Analysis Plan, Volume II – Quality Assurance Project Plan (HESI and BBLES, 1993).  QC samples (including matrix spike/matrix spike duplicates, duplicate and rinsate samples) will be collected at a frequency of approximately one per 20 normal samples.  All soil samples will be sent to a New York State Environmental Laboratory Approval Program- (ELAP-) certified laboratory, and analyzed using USEPA SW-846 Method 8082.  The resulting analytical data will be reported in a Level IV data package and also be subject to data quality review (data validation) once received from the laboratory.

After completing the work, sample equipment cleaning areas will be established within the designated decontamination work pad area.  The nondisposable equipment will be cleaned after completing each sampling event.  Any water used to decontaminate sampling equipment will be collected and transferred to the GM Wastewater Treatment Plant (WWTP) for treatment.  The New York State Division of Water (NYSDOW) will be notified for approval of these actions, including an estimate of the quantities to be treated.  All water disposed of in the State Pollutant Discharge Elimination System- (SPDES-) permitted wastewater treatment system will be performed in accordance with NYSDOW requirements.  

Laboratory coordination, sample identification, and chain-of-custody procedures will follow the SOPs outlined in CRA’s Analytical Laboratory and Data Management Program.  Sample IDs will have a corresponding key to match the sampling location, sample interval (location and depth), and media.

3. Reporting and Schedule

3.1 Reporting

Results of the soil sampling analyses will be presented in a summary report to be prepared upon completing the delineation/investigation activities and receipt of analytical data.  The report will summarize the sampling activities, analytical results, horizontal and vertical delineation results for the EDIA area, and results of the data quality review (validation).

3.2 Schedule

GM is prepared to commence sampling activities upon securing USEPA approval.  The start date is contingent on weather conditions, access approvals, utility clearances and USEPA approval of this Work Plan.  The initially proposed investigations are expected to require approximately 1 week to complete (including survey location of sample points and grid locations).
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