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1.0
INTRODUCTION
1.1
GENERAL
This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report was prepared by Conestoga‑Rovers & Associates, Inc. (CRA) on behalf of the Remediation and Liability Management Company Inc. (REALM), a subsidiary of the General Motors Corporation (GM), for the Former Peregrine (US) Inc. (Peregrine) Coldwater Road Facility (Facility) located in Genesee Township, Michigan.  The Facility location is presented on Figure 1.1.  A Facility plan which identifies the Areas of Interest (AOIs) addressed in the RFI is presented on Figure 1.2.  An aerial photograph of the Facility (March 25, 2000) is presented on Figure 1.3.  A Genesee Township Zoning Map for the Facility and surrounding areas is presented on Figure 1.4.

This document summarizes the methodologies and results of the investigative field activities completed at the Facility between May 2000 and April 2004.  The RFI investigative activities focused on characterizing soil and groundwater environmental quality within and adjacent to the twelve AOIs (of a total of twenty‑one AOIs) identified as requiring further characterization in the Description of Current Conditions (DOCC) Report (CRA, March 31, 2000) and as designed in the RFI Work Plan (CRA, May 16, 2000), the RFI Work Plan Addendum #1 (REALM, April 27, 2001), and the RFI Work Plan Addendum #2 (CRA, March 28, 2002).  In addition to the scope of work defined in the RFI Work Plan (CRA, May 16, 2000), the RFI Work Plan Addendum #1 (REALM, April 27, 2001), and the RFI Work Plan Addendum #2 (CRA, March 28, 2002), a supplemental soil investigation was completed at AOI 3 (former waste oil USTs only) to address a lack of closure documentation for this area (based upon concerns identified by Michigan Department of Environmental Quality ‑ Waste and Hazardous Materials Division (MDEQ‑WHMD) in its draft correspondence dated May 3, 2000).  A copy of REALM's UST Closure Documentation correspondence dated September 25, 2000 is presented in Appendix A.  The RFI investigation was completed in accordance with the specifications outlined in the Quality Assurance Project Plan (QAPP) (CRA, April 28, 2000), the RFI Work Plan (CRA, May 16, 2000), the RFI Work Plan Addendum #1 (REALM, April 27, 2001), and the RFI Work Plan Addendum #2 (CRA, March 28, 2002) for the Facility.

This document also summarizes the interim measures (IM) activities completed at the Facility between July 2001 and September 2004 (see Section 1.3).

1.2
CHRONOLOGY of submittals
REALM submitted a Description of Current Conditions Report (DOCC) to the MDEQ on March 31, 2000.  The DOCC identified 21 Areas of Interest (AOIs) at the Facility, based on the Preliminary Assessment/Visual Site Inspection (PA/VSI) (Techlaw, September 1998), and a review of historical information for the Facility, including environmental investigations conducted at the Facility as part of the property transfer from GM to Peregrine in December 1996.

REALM submitted a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan to the MDEQ on May 16, 2000.  The RFI Work Plan detailed the scope of work for further characterization of the 12 AOIs identified in the DOCC Report (CRA, March 31, 2000) as requiring further investigation.

The first phase of RFI field work was completed between May 2000 and August 2000.  REALM submitted results in the Draft RFI Report to the MDEQ on November 30, 2000.  The MDEQ provided comments on the Draft RFI Report in a letter dated March 26, 2001.  REALM conducted a second phase of RFI investigation in the Building 44 basement pursuant to RFI Work Plan Addendum #1 (REALM, April 27, 2001) in May 2001.  REALM responded to MDEQ's March 26, 2001 comments in a letter dated March 28, 2002.  This letter also included the results of the May 2001 investigation and presented RFI Work Plan Addendum #2 (CRA, March 28, 2002).  REALM conducted a third phase of RFI investigation pursuant to RFI Work Plan Addendum #2 (CRA, March 28, 2002).  Additional groundwater sampling was conducted in October 2002 and results were submitted to MDEQ in the Second Round Groundwater Sampling (REALM, April 24, 2003).  Hydrogeologic investigations were also conducted in October 2002 and results were submitted to MDEQ in the Groundwater Not In An Aquifer Report (CRA, April 24, 2003).  Additional delineation of soil samples that exceeded Act 451, Part 201 generic industrial criteria dated December 2004, specifically Industrial Direct Contact Criteria (IDCC), Soil Volatilization Indoor Air Inhalation Criteria (SVIAIC), and/or Particulate Soil Inhalation Criteria (PSIC) was conducted in June 2002 and results were submitted to MDEQ in the Delineation Soil Sample Results (REALM, September 10, 2003).  The results of all phases of RFI investigation are included in this RFI Report.

1.3
interim measures chronology
REALM also conducted the following IM activities at the Facility between June 2001 and September 2004:

· Approximately 90 cubic yards of soil were excavated from an area approximately 21 feet by 19 feet by 6 feet deep, in the Building 44 basement, between July 2001 and August 2001.  This soil was excavated due to exceedances of IDCC and PSIC at BH‑9‑26‑00.  The soil was excavated by Adamo Demolition Company and disposed of at Republic Environmental's Brent Run Landfill as non‑hazardous solid waste.  MDEQ was notified of this activity in the Response to Comments‑Draft RFI Report (REALM, March 28, 2002) and additional discussion is provided in the Interim Measures Construction Certification Report (CRA, ____, 2005).

· Coal fines were removed from the former powerhouse area in June 2002.  The coal fines were excavated by Champagne and Marx Excavating and disposed of at Republic Environmental's Brent Run Landfill as non‑hazardous solid waste.  MDEQ was notified of this activity in Quarterly Progress Report #8 (REALM, June 28, 2002) and additional discussion is provided in the Interim Measures Construction Certification Report (CRA, ____, 2005).

· The sanitary sewer discharge system associated with storm runoff from the former inactive equipment reserve yard east of Building 63 was removed from service in December 2002.  Goyette Mechanical plugged the manholes in the former equipment reserve yard and the manholes adjacent to the discharge monitoring station, and removed the discharge monitoring station from service.  MDEQ was notified of this activity in Quarterly Progress Report #10 (REALM, January 9, 2003).

· REALM submitted a Monitoring Well Abandonment Schedule to MDEQ in a letter dated March 19, 2004, in response to MDEQ's March 1, 2004 letter.  All monitoring wells at the Facility were inspected in April 2004.  Damaged monitoring wells were abandoned by Young's Environmental Cleanup Inc. by pulling the casing and pressure grouting the resulting borehole with bentonite slurry.  Existing monitoring wells were resurveyed.  Results were submitted to MDEQ in the Monitoring Well Abandonment Report (REALM, May 28, 2004).

· Based on the June 2002 soil delineation sampling, soil was excavated at sample locations K‑35, BH‑2‑3‑00, BH‑9‑23‑00, and BH‑11‑1‑00 due to exceedances of IDCC, PSIC, and/or SVIAIC.  Approximately 30 cubic yards of soil was removed from each of the K‑35, BH‑2‑3‑00, and BH‑9‑23‑00 locations, and approximately 60 cubic yards was removed from the BH‑11‑1‑00 location.  Impacted concrete and soil from the Building 44 slab, and soil from the former Drum Storage Area, were also excavated.  The excavation was conducted in March 2004 and April 2004 by Young's Environmental Cleanup Inc., and soil was disposed of at Republic Environmental's Brent Run Landfill as non‑hazardous solid waste.  The excavations were backfilled with clean soil.  Site restoration was conducted between April 2004 and September 2004 and consisted of placing crushed stone at the K‑35 and BH‑9‑23‑00 excavations and placing topsoil and seeding the BH‑2‑3‑00 and BH‑11‑1‑00 excavations.  MDEQ was notified of this activity in a letter from REALM dated February 17, 2004.  Additional detail is presented in the Interim Measures Construction Certification Report (CRA, ___________ 2005).

1.4
RFI OVERVIEW
Several environmental investigations were conducted at the Facility as part of the property transfer from GM to Peregrine in December 1996.  These investigations provided information regarding the Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) identified by TechLaw during the PA/VSI (TechLaw, September 1998) as well as other AOIs identified in the DOCC Report (CRA, March 31, 2000).  The historical analytical results are summarized in Appendix B and indicated exceedances of generic industrial criteria at certain locations as presented on Figure 1.5.  Analytical results from historical investigations are discussed in further detail in the DOCC Report (CRA, March 31, 2000).  Some of the AOIs had sufficient analytical information to determine that there was no need for additional investigation.  After the evaluation in the DOCC Report (CRA, March 31, 2000), and further discussion in the RFI Work Plan (CRA, May 16, 2000), 12 AOIs were determined to require additional characterization.

An RFI Work Plan (CRA, May 16, 2000) was designed and submitted to the MDEQ‑WHMD that detailed the investigation activities in these twelve areas.  The RFI Work Plan (CRA, May 16, 2000) included the following support information and project plans:

· Historical Soil Boring and Monitoring Well Logs (Appendix A of the RFI Work Plan);

· Project Management Plan (PMP) (Appendix B of the RFI Work Plan);

· Quality Assurance Project Plan (QAPP) (Appendix C of the RFI Work Plan);

· Data Management Plan (DMP) (Appendix D of the RFI Work Plan);

· Health and Safety Plan (HASP) (Appendix E of the RFI Work Plan);

· Community Relations Plan (CRP) (Appendix F of the RFI Work Plan);

· Field Sampling Plan (FSP) (Appendix G of the RFI Work Plan); and

· Historical Analytical Results (Appendix H of the RFI Work Plan).

Historical analytical results and sampling activities were used in conjunction with a review of the historical operations to design the sampling strategy for each AOI investigation.  These RFI sampling strategies were summarized in the RFI Work Plan (CRA, May 16, 2000) and are discussed in Section 3.0 of this RFI Report.

1.5
RFI OBJECTIVES

The objectives of the RFI were to:

· characterize the nature and extent of any potential releases of hazardous waste and/or hazardous constituents in environmental media at the Facility not previously evaluated and addressed;

· assess potential risks to human health and the environment associated with any potential releases of hazardous waste and/or hazardous constituents;

· determine whether interim corrective measures were necessary to control current unacceptable risks, if any, to human health; and

· determine whether a corrective measures evaluation was necessary to mitigate current and future unacceptable risks, if any, to human health and the environment.

1.6
RFI approach
The RFI investigation was based on the appropriate application of the land use specific Michigan Act 451, Part 201 generic industrial criteria dated December 2004 (hereafter referred to as generic industrial criteria).  The reasons for this approach are as follows:

1. the Facility is zoned and utilized for industrial purposes; and

2. future land use plans contemplate the continued industrial use of the Facility.

The historical and RFI data have been compared to all generic industrial criteria; namely Industrial Direct Contact Criteria (IDCC), Particulate Soil Inhalation Criteria (PSIC), Soil Volatilization to Indoor Air Inhalation Criteria (SVIAIC), Infinite Source Soil Volatilization Criteria (ISSIC), and Industrial Drinking Water Protection Criteria (IDWPC) for soil; and Groundwater Contact Criteria (GCC), Industrial Drinking Water Criteria (IDWC) and Industrial Groundwater Volatilization to Indoor Air Inhalation Criteria (IGVIAIC) for the perched water.

In addition to generic industrial criteria, site‑specific background levels were established based on the Sampling Strategies and Statistics Training Materials (S3TM) Guidance Document (MDEQ, 2002).  These values are also utilized in the data review presented in Section 5.0.

1.7
RFI REPORT ORGANIZATION

The remainder of the RFI Report is organized as follows:

· Section 2.0
‑
Environmental Setting;

· Section 3.0
‑
RFI Scope of Work and Methodologies;

· Section 4.0
‑
RFI Investigation Summary;

· Section 5.0
‑
Results of RFI;

· Section 6.0
‑
Summary, Conclusions, and Recommendations; and

· Section 7.0
‑
References.

This RFI Report also includes the following appendices:

· Appendix A
UST Closure Documentation/Historical Spill Information;

· Appendix B
Historical Analytical Results;

· Appendix C
Genesee Township Zoning Ordinance;

· Appendix D
Groundwater Use Inventory;

· Appendix E
Soil Boring Logs;

· Appendix F
Laboratory Assessment And Validation Reports;

· Appendix G
Geotechnical Report;

· Appendix H
Monitoring Well Abandonment Report and Approval Letter;

· Appendix I
Delineation Soil Sample Results;

· Appendix J
Former Scrap Metal Storage Area Investigation (AOI 8);

· Appendix K
Remediation of Soil Surrounding BH‑9‑26‑00 in Basement;

· Appendix L
Second Round Groundwater Sampling;

· Appendix M
Former Press Room Investigation (AOI 19);

· Appendix N
Hydrogeological Investigation Data; and

· Appendix O
Hydrology.

2.0
environmental setting
2.1
FACILITY LOCATION

The Facility is located at G1245 East Coldwater Road, north of the City of Flint, in Genesee Township, Genesee County, Michigan at 43( 45' north latitude and 83( 05' west longitude, on approximately 118.7 acres of land.  The general geographic location of the Facility is shown on Figure 1.1.  Manufacturing was historically conducted in the approximately 2 million‑square‑foot Building 44 and associated buildings formerly located at the Facility.  The Facility boundaries, former buildings, and former support facilities are presented on Figure 1.2/Plan 1 (Plan 1 is located in the sleeve at the back of the RFI Report).  An aerial photograph of the Facility is presented on Figure 1.3.

2.2
SURROUNDING LAND USE
The Facility is bordered on the north by REALM property (i.e., the closed landfill); on the south by East Coldwater Road and commercial facilities; on the west by Horton Street; and on the east by CSX Transportation property and railroad tracks.  The Facility is currently zoned for and has been historically utilized for industrial activities since 1952.  A Genesee Township Zoning Map for the Facility and surrounding area is presented on Figure 1.4.  The Facility is located in an area classified by Genesee Township as Heavy Industrial (I‑2) as described in Sections 1200, 1201, 1202, and 1203 of the Genesee Township Zoning Ordinance.  A copy of the Genesee Township Zoning Ordinance is presented in Appendix C.

The property to the north contains the closed wastewater treatment sludge mono‑fill landfill, former wastewater treatment plant (WWTP) (decommissioned and demolished by GM in 1999), and a restored wetlands area owned and maintained by REALM.  Stanley Road runs east‑west immediately north of this adjacent REALM property.

The property immediately south of East Coldwater Road is a mixture of light industrial, commercial, and residential property.

The property to the west across Horton Street is primarily residential.  In addition, Interstate Highway I‑475 curves through the area west of Horton Street from an east‑west path to the north‑south direction.

The property to the east of the Facility contains a railroad right‑of‑way that is the property of CSX Transportation.  The railway tracks within this right‑of‑way run in a north northwest/south southeast direction.

2.3
property ownership history
GM acquired the property that the Facility is located on as vacant land in 1951 from several private parties.  The Buick Motor Division started construction of the plant buildings that same year.  However, prior to completion, the Facility was transferred to GM's Ternstedt Division.  The Fisher Body Division subsequently acquired and operated the Facility in 1968.  In 1985, the Fisher Body hardware plants were merged with Guide Lamp and became the Fisher Guide Division.  In early 1989, Fisher Guide Division was merged with Inland Division to become the Inland Fisher Guide Division.  The Inland Fisher Guide Division became part of Delphi Automotive Systems in early 1995 and the Facility was operated as the Delphi Interior and Lighting Systems Division Coldwater Road Plant until GM sold the Facility to Peregrine in December 1996.  Peregrine ceased operations in 1998 and GM's subsidiary REALM acquired the property in August 1999.  From October 1999 to October 2000, the Administration Building was leased to GM as a Transition Center/Jobs Bank.  REALM completed environmental decommissioning and demolition of all above grade structures in June 2001.

2.4
current and historical operations
2.4.1
current operations
There are no industrial operations currently being conducted at the Facility.  The property is currently used for the storage of new and lease vehicles.

2.4.2
decommissioning and demolition (1999‑2001)
The Facility underwent a complete and systematic environmental decommissioning and demolition program that began during the summer of 1999 (after REALM acquired title to the Facility in August 1999) and was completed in October 2001.  The following provides a summary of associated activities and the general time frames during which they were implemented:

· Building Decommissioning Assessment (BDA) ‑ Summer 1999;

· Collection /Removal of Chemical Containers ‑ August/September 1999;

· Collection/Removal of Transformers and Capacitors ‑ September 1999 to April 2001;

· Collection/Removal of Non‑Structural Asbestos Containing Materials (ACMs) ‑ December 1999 to April 2000;

· Aboveground Environmental Cleaning ‑ January 2000 to September 2000; and

· Building Demolition ‑ October 2000 to October 2001.

2.4.3
HISTORICAL INDUSTRIAL OPERATIONS (1995‑1999)
The Facility was most recently used by Delphi and Peregrine for the manufacture of the following automobile components:

· window regulators;

· door hinges;

· door modules; and

· seat adjusters.

The latter two processes were discontinued upon transfer of the Facility to Peregrine in December 1996.  Manufacturing operations occurred in the main manufacturing building (Building 44) at the locations summarized on Figures 2.1 and 2.2 (Peregrine and Delphi, respectively).  Descriptions of the manufacturing processes associated with each of the above components are summarized below:

1) Window Regulators:  Window regulators are the mechanical devices which raise and lower the vehicle's windows.  The Facility produced conventional and tape‑drive regulators for W‑Body and J‑Body vehicles.  Window regulators are comprised of both fabricated metal and motorized mechanical components.  The fabricated metal components were manufactured in‑house, while the motorized mechanical components were supplied by outside vendors.  The in‑house manufacturing processes included unrolling/straightening rolls of steel, cutting and shaping, stamping, riveting, assembly, and washing.  Depending on customer specifications, certain regulator assemblies were shipped off site to be zinc plated.

2) Door Hinges:  The Facility produced both front and rear door hinge assemblies for W‑Body and J‑Body vehicles, as well as N‑Body deck lift hinges.  Door hinge assemblies are essentially comprised of three major components:  two steel hinge joint components and a spring assembly.  The two hinge joint components were manufactured in‑house, while the springs were supplied by outside vendors.  The in‑house manufacturing processes included unrolling/straightening sheets of steel, cutting and shaping to size, stamping, assembly (both automated and hand), washing, and welding.

3) Door Modules:  The Facility produced door modules for G‑Body, K‑Body, and Ksp‑Body vehicles.  Door modules are the formed steel backing plates that line the interior of automobile doors.  The door module essentially consists of a single steel plate.  The entire component was manufactured in‑house.  The in‑house manufacturing process included unrolling/straightening sheets of steel, cutting and shaping to size, stamping, and washing.  This process was discontinued upon transfer of manufacturing operations to Peregrine in December 1996.

4) Seat Adjusters:  Seat adjusters are the mechanical devices which allow adjustment of the passenger and driver seats.  Seat adjuster operations at this Facility consisted of assembly operations only.  All adjuster components were manufactured and supplied by outside sources.  This process was moved to another Facility prior to transfer of operations to Peregrine or discontinued upon transfer of manufacturing operations to Peregrine in December 1996.

5) Other Operations:  Some component parts were heat treated in the presence of barium salts to harden the steel.  No machining, painting, heat treating, or plating was reported to take place in the Facility after Peregrine commenced operations on January 2, 1997.

Other historical operations which were conducted at the Facility (Delphi and/or Peregrine) utilized a variety of chemicals, including oils, greases, solvents, water treatment chemicals, minor amounts of paint, and barium salts for heat treating.  Wastewaters generated by Delphi during washing activities were treated on site prior to discharge to the local publicly owned treatment works (POTW).  On‑site WWTP operations were discontinued at the time of the property transfer to Peregrine in December 1996 and the WWTP was subsequently demolished by GM.  Wastewaters generated by Peregrine during its parts stamping and manufacturing operations were subsequently managed through aboveground Wastewater Storage Tanks formerly located in the northwest corner of the main manufacturing building (Building 44).  These tanks were periodically emptied by a contracted waste hauler for off‑site treatment and disposal.

2.4.4
historical operations (prior to 1995)
Prior to the manufacture of automobile components by Delphi and Peregrine, historical activities at the Facility consisted of a variety of other automotive parts related operations.  One of these historical operations was the former plating operations, for which there were reported to be 13 chrome plating lines and 2 zinc barrel plating lines.  The generalized locations of the former platers are presented on Figure 2.3 (based upon available historical drawings).  Other known historical processes included die casting, solvent‑based adhesive/gluing, and painting operations.  Descriptions of the pre‑1995 historical operations at the Facility are summarized below:

1) Plating Operations:  There are reported to have been 15 plating lines (see Figure 2.3) in operation at some point in time during the almost 30 years of manufacturing by the Fisher Body Division and two subsequent merged divisions.  The following list identifies some of the chrome platers, and their approximate removal dates:

· The 9 Chrome Plater was located between Columns D and G and Columns 23 and 24 and was removed in 1983.

· Two chrome platers located between Columns H and M and Columns 31 and 33 were removed in 1983.

· The 10 Chrome Plater was located between Columns D and G and Columns 22 and 23 and was removed in 1973.

· The 5 Chrome Plater was located at Column K‑25 and was removed in 1971.

· Two other chrome platers, located between Columns E and G and Columns 33 and 35, were removed in 1971.

· Two other chrome platers, located at Columns K‑34 & K‑35, were removed in 1969 and 1973.

· A half‑size automated chrome plater located at Column L‑30 was removed in 1969.

· A manual still plater (with hoist) located at Column J‑22, as well as a small still plater known as the North Still, were removed in 1967.

The above plating lines had associated sumps and an associated series of aboveground storage tanks (ASTs) in the basement of the main manufacturing building which made up the Plating Solution Filtration/Treatment Area.  The filtration and treatment area allowed the plating solutions to be processed for re‑use.

There were also two zinc plating lines in operation concurrently with many of the chrome platers.  One zinc plating unit was located near Column K‑8 and was removed in 1979.  An inactive zinc barrel plating unit which was located between Columns K‑1 and K‑2 was removed by GM in 1997.  The locations of the platers are presented on Figure 2.3.

In addition, die casting operations were historically conducted at the Facility within the northeast quadrant of Building 44 (see Figure 2.3).

2) Headliner Operations:  The headliner adhesive and chemical aboveground storage tanks were located east of the main manufacturing building.  There were eight stainless steel storage tanks,  approximately 8,000 gallons each, associated with the former headliner activities.  These tanks historically contained solvent‑based adhesives.  More recently, the tanks contained water based adhesives.  These tanks have all been removed.

3) Plastisol Related Activities:  A former underground storage (UST), located east of the main manufacturing building (near Column S‑31), was reportedly used for plastisol related activities between approximately 1953 and 1984.  Plastisol was a rubber‑type coating placed on the plating racks in order to separate the racks themselves from the plating operation.  The Plastisol UST was simply used as temporary storage whenever the interior dip tank required cleaning.  The Plastisol UST was removed and closed by GM in 1997.

4) Other Underground Storage Tanks:  There are no USTs currently present at the Facility.  All former USTs have been removed.  Two 2,000‑gallon gasoline and two 2,000‑gallon waste oil tanks were removed in November 1990.  A closure report was submitted to the Michigan Department of Natural Resources (MDNR) in 1990.  Closure was approved for the two gasoline tanks, however, a closure letter was not received from MDNR for the two waste oil tanks (see Appendix A).  A supplemental soil investigation was performed as part of this RFI on the area that formerly contained these waste oil tanks and is discussed further in Sections 4.3.13 and 5.3.5.15.

A 1952 design drawing of the Facility identified a tank farm located near the current electrical substation area.  However, based upon interviews with former Delphi personnel, no tanks were ever installed at this location (due to a change in projected use of the Facility).

5) Other Operations:  It is believed that some metal parts were historically degreased with chlorinated solvents within the western portion of the former tool room.

2.5
historical waste management practices
and regulatory history


Wastes were generated at the Facility since the start of production in 1952.  These wastes were primarily generated in plating operations, press room operations, and maintenance operations within Building 44 and handled by the former WWTP and lagoons.  The Facility's non‑production support areas (e.g., powerhouse) also generated some wastes.  The waste management activities associated with the operation of the Facility are summarized in this section, including the Facility's waste generation, treatment, storage, and disposal practices.

Building 66 contained the Peregrine 90‑day Hazardous Materials Storage Area.  Hazardous waste management at the Facility ceased in late 1998, at which time the Hazardous Materials Storage Area was demolished.  The Building 66 Hazardous Materials Storage Area (AOI 5) is discussed further in Section 7.5 of the DOCC Report (CRA, March 31, 2000).  The Former Drum Storage Area (AOI 1), a permitted waste storage area for hazardous waste, ceased operation in September 1994, was closed in 2004, and is discussed further in Section 7.1 of the DOCC Report (CRA, March 31, 2000).

2.5.1
Waste Generation
1)
Former Plating Operations:  Plating operations historically took place in Building 44 from approximately 1953 through 1987.  There were 13 chrome plating lines and 2 zinc plating lines.  A number of these plating lines had collection sumps associated with them.  Spent plating solutions were generated which variously contained chrome, zinc, copper, acid, alkali, and cyanide.  Plating solutions were recycled through the plating system, which included a variety of solution regeneration activities that occurred at the filtration and treatment area located in the basement.  Spent plating solutions were pumped to the WWTP for treatment.  The resultant WWTP sludges were stored in associated sludge drying beds.  The sludge drying beds were active until June 1987 when plating operations were discontinued, and discharge from the WWTP was re‑routed to the sanitary sewer system.  The Former Plating Areas (AOI 9) are discussed in Section 7.9 of the DOCC Report (CRA, March 31, 2000).  As part of the closure activities of the drying beds, a monofill landfill was constructed and closed.  The lagoons, drying beds, and landfill were closed under a separate State of Michigan lead regulatory program and no further corrective action is required for the landfill (other than ongoing operation and maintenance (O&M) activities).  (These former plating waste activities are on a separate property with a different EPA ID number.)

2)
Former Press Room Operations:  The metal stamping operations generated wastewater containing oil, grease, suspended solids, and scrap metal.  The metal drawing lubricants used in more recent years were made from saturated animal fats rather than petroleum based lubricating oils.

3)
Former Maintenance Operations:  Maintenance cleaning operations historically generated spent solvents from parts washers.  The Maintenance Paint Booth and small part marking operations generated waste paint and paint related materials.  The Maintenance Paint Booth had not been used in recent years (Peregrine/Delphi time frame).  Other solid wastes from maintenance operations included batteries, fluorescent lights, and light ballasts.

4)
Support Areas:  Other wastes were generated by the Facility powerhouse, including boiler blowdown and fly ash.  The PA/VSI identified the Former Coal Storage Area as an AOC (AOI 11).  According to file material and Facility personnel, the Former Coal Storage Area was unlined.  The Former Coal Storage Area (AOI 11) is discussed in further detail in Section 7.11 of the DOCC Report (CRA, March 31, 2000).

5)
Other:  Another AOC identified by the United States Environmental Protection Agency (U.S. EPA) in the PA/VSI was the area surrounding 11 former empty caustic tanks (AOI 12) staged immediately west of the Former Drum Storage Area (AOI 1) adjacent to the north side of Building 44.  The caustic was used to clean sheet metal prior to coating.  The related coating operations took place on the second floor of Building 44.  The Former Caustic Tanks (AOI 12) are discussed further in Section 7.12 of the DOCC Report (CRA, March 31, 2000).

Peregrine submitted a Notification of Regulated Waste Activity to MDEQ, dated December 23, 1996, prior to acquiring the former Delphi Facility.  Peregrine identified their waste streams as being D001, D002, D006, D007, D008, D009, D018, D039, D040, F005, F006, U070, 003D, and 039L in a letter to MDEQ dated January 23, 1997.  An additional notification was submitted on April 11, 1997 to supply the additional waste streams D011, D019, F001, P098, P104, 006L, and 021L.

REALM submitted a Notification of Regulated Waste Activity and a Part A Hazardous Waste Permit to MDEQ, dated September 25, 2000.  The submittals identified REALM as the legal owner of the Facility which was environmentally decommissioned and demolished under EPA ID #MIR000020743.  It was also identified that wastes generated from these activities would generally be non‑hazardous solids with the possibility of characteristic solid wastes being generated (e.g., D006, D008) during facility cleaning operations.

2.5.2
Waste Storage
Historically, metal scrap and waste metal drawing lubricant generated during the parts stamping operations in the press room were collected in a below grade system consisting of a series of conveyor trench systems and sumps.  These materials were then recycled through oil filters.  Wastes from the oil filters were conveyed to the WWTP through the Overhead Waste Pipes (AOI 10).  This system was located adjacent to the parts stamping machines.  The conveyor systems were used to transport the scrap metal and waste lubricant to one of the 11 collection locations in Building 44.  These conveyor systems and sumps in Building 44 are collectively referred to as the Former Scrap Metal Management System (AOI 7) and are discussed further in Section 7.7 of the DOCC Report (CRA, March 31, 2000).  During Peregrine operations, waste metal drawing lubricant from the collection pits, together with wastewater and runoff from the floor drains, was pumped through Overhead Waste Pipes (AOI 10) to temporary storage in the Former Wastewater Storage Tanks (AOI 6) located in the northwest corner of Building 44 (see Section 7.6 and 7.10 of the DOCC Report (CRA, March 31, 2000)).  Scrap metal collected in the sumps was transported by carts to the Former Scrap Metal Storage Area (AOI 8) located in Building 63.  The Former Scrap Metal Storage Area is discussed further in Section 7.8 of the DOCC Report (CRA, March 31, 2000).  During historical operations at the Facility, some of the waste lubricating oils generated from operations were stored in two 2,000‑gallon USTs which were located outside the east wall of Building 44 (see Figure 1.2).  The former USTs (AOI 3) are discussed further in Section 7.3 of the DOCC Report (CRA, March 31, 2000).

Former Satellite Accumulation Areas (AOI 4) were located at several points in Building 44 for temporary storage of wastes.  The wastes included the following:

· non‑hazardous waste including plant trash;

· used aerosol paint cans and used batteries in the General Storage area, located in the basement of Building 44;

· waste paint and related materials in the Maintenance Paint Booth;

· spent heat furnace salt generated in the Former Tool Room;

· accumulation of emergency light batteries and PCB/non‑PCB lighting ballasts in the Electric Repair Shop; and

· accumulated spent solvent in the Machine Repair Shop.

The Former Satellite Accumulation Areas are discussed further in Section 7.4 of the DOCC Report (CRA, March 31, 2000).  All of the hazardous wastes from the Former Satellite Accumulation Areas were transported to the Hazardous Materials Storage Area (AOI 5) prior to off‑site treatment or disposal.  The Hazardous Materials Storage Area, which is discussed further in Section 7.5 of the DOCC Report (CRA, March 31, 2000), was operated as a less than 90‑day generator storage area.

The Former Waste Pile Pad (AOI 2) is located north of Building 63 and was used for sorting non‑hazardous solid wastes, such as trash from bins from various locations on the Facility and from trash cans in the parking lot.  A trench drain collected spills and rainwater from the Former Waste Pile Pad, which drained to the Former Wastewater Storage Tanks.  The Former Waste Pile Pad is discussed further in Section 7.2 of the DOCC Report (CRA, March 31, 2000).

2.5.3
Waste Disposal
Based on a review of available file information and information provided by past Facility employees, spent plating solutions generated in Building 44 were treated in the former WWTP located immediately to the north of the Facility.  The subsequent sludges were deposited in adjacent drying beds and subsequently landfilled.  The landfilled areas are located on a separate property to the north of the Facility and are regulated under a separate approved and completed RCRA Closure Plan and Consent Order.  Other than the sludges from the treatment of spent plating solutions, all other wastes were historically sent off site to licensed facilities for treatment or disposal.

2.5.4
PAST WASTE SPILLS
The Emergency Response Notification System (ERNS) database identified spill notifications during the years 1987‑1999.  The following summary is believed to be a comprehensive listing for the Facility for the period from 1987 to 1999:

	Spill Date
	Company Name
(As listed in Database)
	Chemical/Compound
 of Concern
	Estimated Quantity Released

	10/31/90
	GM ‑ Inland Fisher Guide Division
	Metal Working oil
	100 gallons

	06/13/90
	GM ‑ Inland Fisher Guide Division
	Water soluble oil discharged into Hughes Drain
	400 gallons

	06/27/89
	GM ‑ Inland Fisher Guide Division
	Water soluble oil discharged into Hughes Drain
	Estimated at 1,200 gallons


A supplemental review of the historical spills was submitted to MDEQ‑WHMD under separate correspondence dated September 25, 2000.  A copy of this correspondence is presented in Appendix A.

2.5.5
regulatory history
GM filed a Notification of Hazardous Waste Activity Form for the Inland Fisher Guide Coldwater Road Facility with the U.S. EPA on August 12, 1980, pursuant to Section 3010 of RCRA, wherein GM identified itself as a generator of hazardous waste, and an owner/operator of a treatment, storage, and disposal facility.  The U.S. EPA Identification Number, which had been used for the entire property including the adjoining landfill, was MID005356860.  Currently, this identification number only applies to the landfill portion.  GM filed a Part A Hazardous Waste Permit Application for the Facility on November 19, 1980, and amended it on August 10, 1984.  The treatment, storage, and disposal operations were subject to the interim status requirements of R299.9601 and 40 CFR Part 265.  A Closure Plan addressing these areas was subsequently submitted to the MDNR in September 1988.  A report entitled "Closure Plan and Post‑Closure Plan (Volumes I and II), August 1989, O'Brien and Gere Engineers, Inc." was submitted to the MDNR, (now MDEQ) and approved in accordance with 40 CFR Part 265.112(d)(4) on September 7, 1989 (pursuant to a Consent Order).  The Former Drum Storage Area (AOI 1) and Former Waste Pile Pad (AOI 2) are included in the August 1989 Closure Plan and Post‑Closure Plan prepared by O'Brien and Gere Engineering Inc. although they are located on the former Peregrine property.  REALM conducted additional investigation in the vicinity of the Former Drum Storage Area and excavated soil from this area that exceeded MDEQ generic IDWPC.  These activities are discussed in a separate closure report.

When the Peregrine property was sold by GM a new EPA identification number was obtained.  This number (MIR000020743) applies to the areas addressed in this RFI Report.  The Facility was covered under National Pollutant Discharge Elimination System (NPDES) general permit number MIS519000 and COC MIS510354.  REALM submitted an application for "No Exposure Certification" for Exclusion from NPDES Storm Water Permitting on September 1, 2004, which was approved on _____.

The Facility had a Sewer Use Permit for sanitary discharge to the WWTP owned by the Beecher Metropolitan District.  Under this permit, the Facility had two municipal water sanitary service accounts:  60‑52‑3791‑007 and 60‑52‑3840‑040.  There are no longer any sanitary discharges from the Facility and these accounts have been closed.  The sanitary sewer manholes have been plugged.

Finally, the Facility had a "Renewable Operating Permit" (#199600341) for air.  It should be noted, however, that there are no current operations occurring at the Facility with air emissions, and this permit has been closed out.

2.6
water supply
The water supply at the Facility was provided by the City of Flint and the Beecher Metropolitan District System.  The City of Flint provided water service to the former manufacturing area (Building 44) and Beecher Metropolitan District provided water services to the former Administration Building (Building 44A).

2.7
DEMOGRAPHICS
The Facility is located in the Genesee Township, Genesee County, Michigan.  The closest and largest municipality is the City of Flint located directly south and west of the Facility.  Genesee Township has a population of 436,141 with a median age of 35 years.  The population racial mix is 75.29 percent white, 20.37 percent African American, 0.55 percent Native American, 0.81 percent Asian, 0.02 percent Pacific Islander, 0.78 percent other races, and 2.18 percent from two or more races.  2.33 percent of the population are Hispanic or Latino of any race (U.S. Bureau of Census, 2000 population census).  Motor vehicle parts manufacturing and related industries is the largest employment sector in the area, employing approximately 27,000 people at 146 establishments.  Other major areas of employment include retail trade, waste management and remediation services, health care, and food services (U.S. Bureau of Census, 1997 Economic Census).

2.8
CLIMATE
Lake Michigan and Lake Huron have a moderating effect on the climate of Genesee County.  Meteorological data from the National Climatic Data Center are summarized as follows:

	Temperature ((F)
	January
	July

	Normal Daily Maximum
	28.7
	81.5

	Normal Daily Mean
	21.5
	70.6

	Normal Daily Minimum
	14.2
	59.7


The record high and low temperatures are 101(F and ‑25(F, respectively.

	Precipitation (Inches)
	January
	July

	Normal
	1.39
	2.71


Total annual precipitation is 30.28 inches.  Average snowfall is 45.0 inches per year.

	Wind Speed (MPH)
	January
	July

	Average
	11.8
	8.3

	Maximum
	45.0
	41.0


Annual average wind speed is 10.2 miles per hour (mph) and the highest measured wind speed was 81 mph.  The prevailing wind direction is from the west.

2.9
regional gEOLOGY
2.9.1
overburden
The bedrock of Genesee County is covered with glacial deposits.  These glacial materials generally thicken from the northwest corner to the southeast corner of the County.  Glacial deposits in the northwest corner range between 100 and 150 feet, and increase to 150 to 200 feet in thickness toward the middle of the County.  In some small areas in the southeast corner of the County, the glacial cover ranges between 200 and 400 feet in thickness.

Geologic evidence south of Genesee County indicates four major advances of glacial ice in the past 2 million years (during the Pleistocene period).  These glacial advances and the interglacial periods between them left complex deposits of till and stratified drift.  Because each subsequent advance reworked deposits from previous advances, and because the deposits were derived from the same source, it is difficult to distinguish deposits from each separate advance.

The Huron‑Erie and Saginaw lobes of the most recent Wisconsinan glaciation carried clay, silt, sand, gravel, and boulders into what is now Genesee County.  These materials are deposited in many forms such as till plains, lake plains, moraines, outwash, beaches, bars, and deltas.

The surficial deposits in the vicinity of the Facility consist of urban land and soils from the Conover‑Brookston and Celina‑Conover‑Miami, based on information contained in the Soil Survey of Genesee County, Michigan prepared by the United States Department of Agriculture and the Soil Conservation Service.  In general, these soil associations are characterized as level to gently sloping, somewhat poorly drained to well drained loams, that have a clay loam subsoil.  In combination, the Conover‑Brookston and Celina‑Conover‑Miami soil associations occupy 56 percent of the surficial soils throughout Genesee County.

Figure 2.4 presents the Regional Glacial Drift Surface Deposition information for the area around Flint.  The Facility is situated on a terminal or end moraine.  Figure 2.5 presents the Regional Glacial Drift Thickness information for the same area depicting the bedrock beneath the Facility to have a glacial cover of 150 to 200 feet.

2.9.2
BEDROCK
The bedrock of Genesee County is composed of evaporites, carbonates, and clastics that are Paleozoic in age, more specifically, Mississippian and Pennsylvanian.  These carbonates, clastics, and evaporates were formed in the Michigan Basin.

Figures 2.6 and Figure 2.7 present the Regional Bedrock Geology and Topography information, respectively, for the area around Flint.  Three specific bedrock formations can be found beneath the glacial overburden of Genesee County.  The Marshall Formation underlies the whole of Genesee County.  This formation is Mississippian in age and ranges in thickness from 100 to 150 feet.  The Marshall Formation is fine to coarsely grained, gray and white sandstone with some conglomerate, shale, and dolomite beds.

The Michigan Formation (Mississippian) lies on top of the Marshall Formation, and is between 50 and 210 feet thick.  The Michigan Formation is predominantly composed of gray shale with some blue or green shale, and intermittent thick beds of gypsum and dolomite.

The uppermost bedrock formation in Genesee County is the Saginaw Formation (Pennsylvanian).  The Saginaw Formation is composed of very fine to coarse, sub‑rounded to rounded sandstone and is light gray or brownish gray to grayish brown in color.  Crossbedding can often be seen in the Saginaw Formation sandstone.  If crossbedding is observed, it is common to see alternating bands of lighter coarse‑grained quartz and darker fine‑grained quartz.  Sandy shale, shale, coal, and limestone are also found in the Saginaw Formation.  The shale is frequently thinly bedded, fissile, micaceous, firm to very hard, and gray to dark gray in color.

2.10
regional hYDROGEOLOGY
Figure 2.8 presents the Regional Glacial Drift Aquifer Characterization information for the area around Flint.  Both the glacial overburden and the bedrock in Genesee County have water bearing geologic units.  The glacial overburden consists of mainly low permeability tills that are poor sources of groundwater, but some lenses of sand and gravel may provide adequate volumes of water for domestic use.  The sandstone beds of the Saginaw and Marshall Formations are the best and most commonly used water bearing hydrogeologic units in Genesee County.  This is because of the high yields that can be obtained and because bedrock wells in these formations are well protected by overlying clays and are easily maintained.

Rainfall and subsequent infiltration is the primary source of recharge for the water bearing units in the glacial overburden.  These water bearing units are generally hydraulically connected to the surface waters in Genesee County.  As a result, dry weather flow for most streams and rivers is supported by groundwater discharge.  Further, water levels and groundwater flow directions in the shallow glacial water bearing units are influenced by local drainage areas such as lakes, creeks, and rivers, which act as points of discharge.

The glacial drift water bearing units may also be locally connected hydraulically to the bedrock water bearing zones.  Rainfall is the main source of recharge and the upland areas in the southern part of the County act as a regional recharge source.  The flow direction in the bedrock conforms to a regional pattern and generally moves from recharge areas toward the Flint River (located north of the Facility), which acts as a general point of groundwater discharge.

The types of material in Genesee County, and their formation are relevant to the potential for aquifer contamination.  According to the Hydrogeologic Atlas of Michigan map "Aquifer Vulnerability to Surface Soil Contamination in Michigan", dated 1982, the majority of Genesee County contains moderately or slowly permeable soils over low sensitivity drift material.  The Hydrogeologic Atlas of Michigan map "Quaternary Geology of Southern Michigan (upper 1‑10 meters)", dated 1982, identifies that these low permeability soils are predominantly comprised of medium textured tills from end moraines or till plains, lacustrine clays, and lacustrine silts.  As a result, groundwater in glacial overburden is generally of limited extent and usability.

Some unconsolidated water bearing units along the Flint River and in the northwest corner of Genesee County are more vulnerable to contamination according to the Hydrogeologic Atlas of Michigan aquifer vulnerability map.  The Hydrogeologic Atlas of Michigan quaternary geology map indicates that these areas are primarily glacial outwash sands and gravels, postglacial alluvium, or lacustrine sands and gravels.  These units would generally be more capable of producing significant yields of groundwater.

Figure 2.9 presents the Regional Groundwater Flow directions for lower peninsula of Michigan.  The groundwater flow beneath the Facility is generally towards the northwest.

2.11
regional hYDROLOGY
Figure 2.10 presents the Regional River Drainage Basins for the area around Flint.  The Flint River runs approximately 40 miles across Genesee County and drains the majority of the County.  The average stream flows recorded at the Flint River gaging station near Flint was 362 million gallons per day (mgd) and 231 mgd at the Flint River gaging station near Genesee east of the Facility.

The Flint River has seven main tributaries:  Swartz Creek, Thread River, Kearsley Creek, Butternut Creek, Brent Run, Pine Run, and Armstrong Creek.  The Misteguay drainage system and Swartz Creek drain the southwest portion of Genesee County.  The Thread River and Kearsley Creek drain the southeast portion of the County.  The northeast portion of the County is drained by Butternut Creek.  Armstrong Creek, Pine Run, and Brent Run drain the western areas of the County.

3.0
RFI scope of work and METHODOLOGIES

3.1
RFI SCOPE OF WORK
The Scope of Work for the RFI was comprised of the following tasks:

Task 1:
Topographic Survey

Task 2:
Groundwater Use Inventory

Task 3:
Characterization of Areas of Interest

Task 4:
RFI Report

The purpose of sampling activities was to determine whether a significant release of hazardous waste and/or hazardous constituents has occurred at certain AOIs and, if so, to characterize the exposure concentration so that risk‑based decisions on the need for interim or corrective measures can be made.  RFI activities were completed as outlined below.

3.1.1
TASK 1:  TOPOGRAPHIC SURVEY
A topographic survey was completed by Nova Consultants, Inc. (Nova) to support tracking of all RFI activities.  This task included aerial photography in March 2000 (see Figure 1.3) and a "ground truthing" survey to establish a new base plan for the Facility (see Plan 1).

3.1.2
TASK 2:  GROUNDWATER USE INVENTORY
A groundwater use inventory was completed to identify all groundwater users within the vicinity of an approximately 1‑mile radius of the Facility.  The groundwater use inventory was completed by contacting the MDEQ Geological Survey Division (GSD) in Lansing, Michigan on June 28, 2000.

An additional groundwater use inventory was subsequently completed in response to MDEQ comments dated March 29, 2001, and included in the "Response to Comments RFI Report" (REALM, March 28, 2002).  The search radius was expanded to 1.5 miles from the Facility boundary and additional well records were obtained from the MDEQ and the Genesee County Health Department.  A water well record was found for 216 addresses.  A summary of the residential wells identified within a radius of 1.5 miles of the Facility is presented in Table D.1 of Appendix D.

Further to the additional well inventory searches, the City of Mount Morris, Charter Township of Mount Morris, Charter Township of Genesee, and Beecher Metropolitan District Department of Sewer and Water were contacted in order to determine addresses within 1.5 miles of the Facility that are not connected to a city/township water supply and/or do not receive a water bill.  Of the 216 addresses which were found to have a water well record, one was found to receive a water bill.  In addition to the addresses for which a water well record was found, 111 additional addresses that are not connected to a city/township water supply and/or do not receive a water bill were encountered.

3.1.3
TASK 3:  CHARACTERIZATION OF AREAS OF INTEREST

The sampling strategy for the RFI was based upon the database which had been developed for the Facility through historical and RFI investigations.  The investigations were conducted at the Facility as part of the property transfer from GM to Peregrine in December 1996.  The historical investigations provided information regarding the SWMUs and AOCs identified by TechLaw during the PA/VSI as well as other AOIs identified by REALM in the DOCC Report (CRA, March 2000) (see historical data in Appendix B).  Some of the AOIs had sufficient analytical information indicating no need for additional investigation.  This was evaluated in the DOCC Report (CRA, March 31, 2000), and further discussed in the RFI Work Plan (CRA, May 16, 2000).

A borehole soil investigation was completed at the twelve AOIs identified in the RFI Work Plan (CRA, May 2000) to require further investigation (i.e., AOI 2, AOI 8, AOI 9, AOI 11, AOI 12, AOI 13, AOI 14, AOI 17, AOI 18, AOI 19, AOI 20, and AOI 21).  In addition, supplemental soil samples were collected at the location of the two former waste oil USTs at AOI 3.  Groundwater samples were collected from existing monitoring wells.

Additional soil and groundwater investigations were conducted pursuant to the RFI Work Plan Addendum #1 (REALM, April 27, 2001) and RFI Work Plan Addendum #2 (CRA, March 28, 2002).  RFI Work Plan Addendum #1 identified additional soil investigation in the former Building 44 basement, which is a portion of the former plating areas (AOI 9).  RFI Work Plan Addendum #2 identified additional soil investigation to delineate exceedances of generic industrial criteria at BH‑2‑3‑00, K‑35, BH‑9‑23‑00, and BH‑11‑1‑00.  (The exceedance of generic industrial criteria at BH‑9‑24‑00 was found to be a laboratory error; the laboratory had mistakenly attributed the BH‑9‑26‑00 hexavalent chromium sample results to BH‑9‑24‑00.)  In addition, RFI Work Plan Addendum #2 identified additional groundwater sampling and hydrogeologic investigation.

3.1.4
task 4:  rfi report

The first phase of the RFI Report was submitted to the MDEQ on November 20, 2000 presenting the first phase of investigation results.  This document constitutes the updated RFI Report.  The updated RFI Report presents the results of additional soil and groundwater investigation conducted pursuant to the RFI Work Plan Addendum #1 (REALM, April 27, 2001) and Addendum #2 (CRA, March 28, 2002).  These additional investigations were conducted in response to MDEQ comments dated March 29, 2001.  In addition, the RFI Report includes a summary of interim measures activities conducted at the Facility to date.

3.2
rfi methodologies
3.2.1
GENERAL

The RFI was implemented to characterize the nature and extent of Facility‑derived constituents at specific AOIs identified in the RFI Work Plan (CRA, May 16, 2000) to require further characterization as a result of previous operations and/or releases.  The potential chemical constituents and associated soil quality at each AOI were investigated by installing at least two boreholes at each AOI.  The borehole locations, borehole depths, number of samples collected, parameters analyzed, and procedures/methodologies utilized to investigate each AOI were presented in the RFI Work Plan and Quality Assurance Project Plan (QAPP) (CRA, May 16, 2000) and were based on information presented in the DOCC Report (CRA, March 31, 2000).  Additional soil and groundwater investigation was also conducted during a second and third phase of investigation pursuant to the RFI Work Plan Addendum #1 (REALM, April 27, 2001) and Addendum #2 (CRA, March 28, 2002).

The sampling activities for the RFI Work Plan (CRA, May 16, 2000) were completed between May 2000 and August 2000.  Additional soil delineation in the Building 44 basement was conducted in May 2001 pursuant to the RFI Work Plan Addendum #1 (REALM, April 27, 2001).  Basement soils that exceeded IDCC were excavated between July 2001 and August 2001 to support basement backfilling.  Additional soil delineation at other areas of the Facility were conducted in June 2002 and February 2003 pursuant to the RFI Work Plan Addendum #2 (CRA, March 28, 2002).  Soils that exceeded IDCC, PSIC, and/or SVIAIC were excavated in March 2004 and April 2004 as IMs.  Additional groundwater sampling and hydrogeological investigation was completed in October 2002 pursuant to the RFI Work Plan Addendum #2 (CRA, March 28, 2002).

All subsurface drilling activities were conducted by Altech Drilling Services LLC (Altech) of Southfield, Michigan.  Analytical laboratory services were provided by Severn Trent Laboratories (STL) of North Canton, Ohio with the exception of hexavalent chromium analyses conducted in 2000 by STL Richland of Richland, Washington.  Surveying activities were completed by Nova of Novi, Michigan.

The remainder of this section summarizes the field activities and the methodologies utilized during the RFI (as specified in the RFI Work Plan (CRA, May 16, 2000) and QAPP (CRA, April 28, 2000).  Any deviations from these methodologies are discussed in the subsequent section (Section 4.0), which describes each AOI, and summarizes the AOI‑specific RFI investigations.

3.2.2
SOIL BORING AND SOIL SAMPLING
Between May 24, 2000 and June 12, 2000, on July 8, 2000, on August 14, 2000, on May 3, 2001, and between June 26 and 27, 2002 Altech completed the drilling program under the direct supervision of CRA.  The boreholes were advanced using a drill rig equipped with direct push technology.  Boreholes were completed to depths ranging between 2 and 38 feet below ground surface (bgs).  All sampling equipment was decontaminated prior to field use and after each sample was collected to prevent cross contamination between samples.  Decontamination procedures were consistent with those outlined in the QAPP (CRA, April 28, 2000).  Soil boring stratigraphic logs are presented in Appendix E.

3.2.3
SOIL SAMPLE SCREENING AND LABELING

Soil samples collected during the RFI were screened in the field with a photo‑ionization detector (PID) equipped with a 10.2 eV lamp to assess the relative presence and concentrations of volatile organic concentrations within each sample.  The field screening activities were conducted in accordance with the specifications outlined in the RFI Work Plan (CRA, May 16, 2000).  Upon completion of the sampling activities, boreholes were abandoned with the soil cuttings generated and bentonite chips to grade level.

Soil borings completed during the RFI were designated with a suffix that included the AOI number, the boring number, and the year.  For example, the first borehole completed at AOI 2 was designated as BH‑2‑1‑00, while the second borehole was designated as BH‑2‑2‑00.  Individual soil samples collected from each borehole were designated to include the sample type (soil "S"), the CRA project number (12636), the collection date (m/d/y), the samplers initials (KMV or DRD), and the sample number (in numerical sequence utilizing a 3‑digit code).  The duplicate, matrix spike, and equipment blank samples were designated using the same numbering system to prevent laboratory bias of field Quality Control (QC) samples.

3.2.4
SOIL SAMPLE ANALYSIS
After completing the sampling activities, select soil samples from each borehole were submitted for chemical analysis.  A surficial sample was generally collected in the 0‑ to 2‑foot bgs interval at each boring location.  In cases where there was concrete, asphalt or vegetative debris, the surface sample was collected in the interval beginning directly underneath the surficial obstruction (e.g., the sample depth interval would be 0.5 to 2.5 feet below 6 inches of concrete).  Samples being submitted for a volatile organic compound (VOC) analysis were collected below the 6‑inch depth interval.  The subsurface soil samples selected for analysis were generally collected from the interval exhibiting the most staining or highest PID response.  If no staining or PID readings were present, only a surficial sample was collected.

Soil samples selected for chemical analysis were submitted to STL for one or more of the following analyses:

· Target Compound List (TCL) VOCs by U.S. EPA Method 8260B;

· TCL semi‑volatile organic compounds (SVOCs) by U.S. EPA Method 8270C;

· TCL PCBs by U.S. EPA Method 8082;

· Target Analyte List (TAL) inorganic constituents (metals) by U.S. EPA Methods 6010B, 6020, and 7471A and hexavalent chromium;

· Total cyanide and sulfide by U.S. EPA Methods 9012A and 9030B, respectively; and

· U.S. EPA Appendix IX VOCs, SVOCs, PCBs (excluding pesticides, herbicides, dioxin, and furans) and/or metals using the same analytical methods referenced above.

Duplicate soil samples collected during the investigation were submitted for analysis at a frequency of 1 per 10 investigative samples.  One Appendix IX sample was submitted for analysis from both AOI 19 and AOI 20 and two samples were submitted for Appendix IX analysis from AOI 9.  The TCL, TAL, and Appendix IX parameter/analyte lists are presented in Tables C.1.2 and Table C.1.3 of the QAPP, respectively [Appendix C of the RFI Work Plan (CRA, May 16, 2000)].  The summary of analytical methods is presented in Table C.7.1 of the QAPP (CRA, April 29, 2000).

Matrix spike or matrix spike duplicate samples collected during the investigation were submitted for analysis at a frequency of 1 per 20 investigative samples.  Equipment blank samples (rinsate samples) collected during the investigation were submitted for analysis at a frequency of 1 per 10 investigative samples.  Soil sample analytical data is summarized and presented in Section 5.0.

3.2.5
SAMPLE VALIDATION
After receiving the soil sample analytical results from the laboratory, CRA's quality assurance officer completed a data quality assessment and validated the data using evaluation methodologies specified in the QAPP.  The Quality Assurance/Quality Control (QA/QC) evaluation included a review of the laboratory blank data, as well as recovery data from matrix and surrogate spikes and check samples.  The analytical data was also assessed for accuracy and precision based on the review of the spike recovery data.  Analytical data quality assessment and validation reports prepared consistent with the QAPP are presented in Appendix F.

3.2.6
geotechnical sampling and analysis
Soil samples for grain size analyses and determination of vertical hydraulic conductivity were collected from the four background borehole locations.  The geotechnical laboratory report prepared by InspecSol of Mississauga, Ontario is presented in Appendix G.

3.2.7
BOREHOLE LOCATION

The horizontal coordinates (state plane coordinate system ‑ NAD83 (1994) Michigan South Zone 2113) and vertical elevation (state plane coordinate system ‑ NAVD, 1988) for each borehole were surveyed to the nearest 0.01 feet by Nova.

3.2.8
WASTE handling
Soil cuttings were placed back into the boring from which they were generated.  Non‑hazardous debris was disposed of with plant trash.

Excess sampling waters were discharged to ground surface in the vicinity of the monitoring well from which they were generated.  The purge waters generated during pump testing were containerized pending receipt of sample results and discharged to the ground surface after sample results were found to be below Michigan Act 451, Part 201 generic residential drinking water criteria.

3.2.9
GROUNDWATER SAMPLING
As specified in the RFI Work Plan (CRA, May 16, 2000), groundwater samples were to be collected at each AOI if a significant groundwater aquifer was encountered during the soil boring program.  The monitoring wells were to be installed if the native porous media encountered throughout the AOI was greater than 5 feet thick and the zone of saturation was greater than 2 feet thick.  The monitoring wells were to be developed, purged, and sampled for TCL/TAL constituents.  However, as identified in Section 2.5 of this RFI Report (and consistent with previous investigations), the subsurface soils at the Facility are predominately glacial clay tills.  As a result, a continuous surficial groundwater bearing unit was not encountered immediately below any of the AOIs.  Therefore, groundwater monitoring wells were not installed and groundwater samples were not collected from the boring locations during the first phase of the RFI investigation.

As specified in the RFI Work Plan (CRA, May 16, 2000), five existing monitoring wells (MW‑1, MW‑4, MW‑10, MW‑13, and PFW‑9) at the Facility were resampled on June 7, 2000.  Groundwater samples were submitted to STL for one or more of the following chemical analyses:

· TCL VOCs by U.S. EPA Method 8260B; and

· Dissolved Lead by U.S. EPA Method 6010B.

As specified in the RFI Work Plan Addendum #2 (CRA, March 28, 2002), on October 16, 2002, CRA field personnel resampled monitoring wells MW‑3 and PFW‑9 for analysis of dissolved lead, and monitoring well PFW‑10 for analysis of dissolved barium.  Certain monitoring wells could not be located during the October 2002 sampling event.  The MDEQ required the location and abandonment of monitoring wells at the Facility in a letter dated March 1, 2004.  Therefore, all monitoring wells at the Facility were located, and abandoned if damaged, in April 2004, as discussed in the Monitoring Well Abandonment Report (REALM, May 28, 2004) presented in Appendix H.  The monitoring well abandonment activities were approved by MDEQ in a letter dated July 16, 2004 which is also presented in Appendix H.

3.2.10
hydrogeologic investigation
As specified in the RFI Work Plan Addendum #2 (CRA, March 28, 2002), CRA installed four shallow overburden wells in the vicinity of PFW‑1 on June 27, 2002.  The sand pack of each well was placed straddling isolated silty sand seams identified between 10 to 15 feet below ground surface.  No continuous surficial water bearing unit was identified.  The monitoring well screens were developed by removal of five standing well volumes or until the well went dry.

Single well response tests were conducted on October 15, 2002 at monitoring wells MW1‑02, MW2‑02, MW3‑02, MW4‑02, MW‑3, MW‑OBG, PFW‑9, and PFW‑10.  A step‑drawdown test was conducted on October 7, 2002 at monitoring well PFW‑1.  A constant rate pumping test was performed between October 8‑9, 2002 at PFW‑1 while measuring water levels at monitoring wells MW1‑02, MW2‑02, MW3‑02, MW4‑02, MW‑1, MW‑3, MW‑DSA1, PFW‑2, PFW‑9, PFW‑10, PFW‑11, B‑9, B‑22D, and B‑23D.

4.0
RFI INVESTIGATION SUMMARY

This section of the updated RFI Report presents a summary of the RFI investigations which included the following tasks:

Task 1:
Topographic Survey

Task 2:
Groundwater Use Inventory

Task 3:
Characterization of Areas of Interest

Task 4:
RFI Report

4.1
task 1:  TOPOGRAPHIC survey

A topographic survey was completed by Nova to support the tracking of all RFI activities.  This task included aerial photography in March 2000 (see Figure 1.3) and a "ground truthing" survey to establish a new base plan for the Facility (see Plan 1).  This task serves as the basis for all of the figures and plans presented in this RFI Report.  The horizontal coordinates (state plane coordinate system ‑ NAD83 (1994) Michigan South Zone 2113) and vertical elevation (state plane coordinate system ‑ NAVD 1988) for each borehole were surveyed to the nearest 0.01 foot by Nova.

4.2
task 2:  groundwater use inventory

Groundwater use inventories were completed to identify all groundwater users within the vicinity of an approximately 1.5‑mile radius of the Facility.  A groundwater use survey was conducted for a 1‑mile radius of the Facility by contacting the MDEQ GSD on June 28, 2000.  An additional groundwater use inventory was subsequently completed for a 1.5‑mile radius of the Facility and additional well records were obtained from the MDEQ and the Genesee County Health Department.  The well logs identified during these surveys are presented in Appendix D.

Further to the additional well inventory searches, the City of Mount Morris, Charter Township of Mount Morris, Charter Township of Genesee, and Beecher Metropolitan District Department of Sewer and Water were contacted in order to determine addresses within 1.5 miles of the Facility that are not connected to a city/township water supply and/or do not receive a water bill.  Of the 216 addresses which were found to have a water well record, one was found to receive a water bill.  In addition to the 216 addresses for which a water well record was found, 111 additional addresses that are not connected to a city/township water supply and/or do not receive a water bill were encountered.

4.3
task 3:  characterization of areas of interest

This section presents a description of each of the 12 AOIs that were determined to require additional investigation in the RFI Work Plan (CRA, May 16, 2000), RFI Work Plan Addendum #1 (REALM, April 27, 2001), and RFI Work Plan Addendum #2 (CRA, March 28, 2002); a summary of the AOI‑specific investigation activities (Table 4.1); and a summary of the soil, groundwater and QA/QC samples collected at each location (Tables 4.1, 4.2, 4.3, and 4.4).  AOIs 1, 4, 5, 6, 7, 10, 15, 16, and 22 did not require additional subsurface investigation as discussed in the RFI Work Plan (CRA, May 16, 2000).

This section also summarizes the additional soil investigations completed at the former waste oil USTs (AOI 3); the soil delineation and excavation activities completed due to exceedances of generic industrial criteria in the former basement (AOI 9), the former chrome plating area (AOI  9), the former zinc plater (AOI 9), the former waste pile pad (AOI 2), and the former coal storage area (AOI 11); and the scope of the groundwater sampling and hydrogeologic investigation conducted in June 2000 and October 2002.

The locations of the boreholes completed during the RFI and cross‑section locations are presented on the following figures:

	Cross‑Section
Location
Figure No.
	AOI No.
	Cross‑Sections
	Cross‑Section
Figure No.

	4.1
	(all)
	(all)
	NA

	4.2
	19
	A‑A'
	5.4

	4.3
	9, 12, 13, 20
	B‑B', B1‑B1', B2‑B2'
	5.5/5.6/5.7

	4.4
	11, 14, 17, 21
	C‑C'
	5.8

	4.5
	2, 8, 18
	D‑D', D1‑D1'
	5.9/5.10

	Plan 2
	(all)
	‑
	‑


Borehole logs are presented in Appendix E.  The results of the investigative activities are presented in Section 5.0.

4.3.1
AOI 2 – former waste pile pad

A.
AOI 2 DESCRIPTION
The Former Waste Pile Pad (AOI 2) was located east of Building 44 and approximately 100 feet north‑northeast of Building 63.  The area consisted of a concrete pad measuring 60 feet by 40 feet, with an underground drainage trench connected to an adjacent collection sump which discharged to the former WWTP (the connection was rerouted to the former Wastewater Storage Tanks (AOI 6) during Peregrine operations).  This drainage trench was oriented north/south along the center of the long axis of the pad.  The unit had a 1.5‑foot high curb on the east side and the concrete floor was sloped to direct runoff to the underground drainage system.  The location of the Former Waste Pile Pad is presented on Figure 1.2/Plan 1.

The Former Waste Pile Pad was determined by GM to be clean (Weston, 1999), as verified by a program of rinse water sampling and analyses performed following removal of contaminated soils and sludge as specified in the approved Closure Plan.  Subsequent use of this area was reported by Peregrine to not involve hazardous materials.

B.
AOI 2 INVESTIGATION SUMMARY
On May 26, 2000, CRA supervised the installation of four investigative boreholes in the vicinity of AOI 2 (Plan 2).  Two of the four boreholes (BH‑2‑2‑00 and BH‑2‑3‑00) were completed on the west side of the Former Waste Pile Pad.  The remaining boreholes (BH‑2‑1A‑00 and BH‑2‑1‑00) were completed on the east side of the Former Waste Pile Pad.  Borehole BH‑2‑1A‑00 was terminated at 12 feet bgs due to borehole refusal.  It was replaced by borehole BH‑2‑1‑00, which was completed approximately 10 feet to the northeast.  Boreholes BH‑2‑1‑00 and BH‑2‑2‑00 were advanced to 25 feet bgs and borehole BH‑2‑3‑00 was advanced to 15 feet bgs.  After completing the sampling activities, all borings were abandoned with bentonite chips and cuttings.

Four soil samples collected from AOI 2 were submitted for laboratory analysis.  These included one sample from each borehole (except BH‑2‑1A‑00, which hit refusal at 12 feet bgs and was replaced by BH‑2‑1‑00) and a duplicate from BH‑2‑1‑00.  The soil samples selected for chemical analysis were collected from near surface intervals using the criteria specified in the RFI Work Plan (CRA, May 2000).  The four soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).

On June 27, 2002, CRA supervised the installation of four delineation boreholes surrounding BH‑2‑3‑00.  BH‑2‑6‑02, BH‑2‑2‑02, BH‑2‑7‑02, and BH‑2‑3‑02 are located at a distance of 10 feet from BH‑2‑3‑00 to the north, east, south and west, respectively.  Each delineation borehole was advanced to 6 feet bgs.  BH‑2‑5‑02, BH‑2‑1‑02, BH‑2‑8‑02, and BH‑2‑4‑02 are located at a distance of 30 feet from BH‑2‑3‑00 to the north, east, south, and west, respectively.

Two soil samples (0 to 2 feet bgs and 4 to 6 feet bgs) were collected from each delineation borehole and submitted for laboratory analysis.  The five soil samples collected from 0 to 2 feet bgs at BH‑2‑6‑02, BH‑2‑2‑02, BH‑2‑7‑02, and BH‑2‑3‑02  (including the duplicate sample at BH‑2‑2‑02) were analyzed for arsenic.  The remaining samples were not analyzed because the first set of samples were below generic industrial criteria.  The delineation soil sample results were submitted to MDEQ in the "Delineation Soil Sample Results" (REALM, September 10, 2003) letter, presented in Appendix I.

In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑2‑3‑00 was excavated to a depth of 2 feet bgs.  The excavation extended to the delineation samples (which served as the verification samples for the excavation).  The excavated material was properly disposed off‑site at a licensed facility.

4.3.2
AOI 8 – former scrap metal storage area
A.
AOI 8 DESCRIPTION
The Former Scrap Metal Storage Area was located indoors in the northwest‑central portion of Building 63.  It was comprised of a series of five in‑ground concrete storage bins measuring approximately 8 feet by 10 feet by 10 feet deep.  The Former Scrap Metal Storage Area location is presented on Figure 1.2/Plan 1.

Peregrine previously filled the five concrete storage bins with gravel and covered them with concrete.  As part of the environmental decommissioning activities performed by REALM, the concrete cap was demolished and the gravel was removed.  The pits were then cleaned and inspected.  Finally, the base of the pits were broken and the subsurface conditions were inspected.  No visual staining, PID readings, or odors were identified below the pit bottom.  The clean gravel removed from the pits was segregated from the stained gravel.  The pits were subsequently backfilled with the clean removed gravel and clean sand.  The stained backfill materials removed from the concrete bins were characterized for disposal.  The analytical waste characterization data for this material is presented in Table J.1 in Appendix J.  Ten backfill samples were collected and analyzed for TCLP VOCs, TCLP SVOCs, TCLP metals, and PCBs.  One of the samples was found to be hazardous for chromium and lead.  All other concentrations were found to be below regulatory limits.  The photographs illustrating AOI 8 and the decommissioning of the concrete bins are presented on Figure J.2 and J.3 in Appendix J.

B.
AOI 8 INVESTIGATION SUMMARY
On June 2, 5, and 6, 2000, CRA supervised the installation of seven investigative boreholes in the vicinity of AOI 8 (Plan 2).  Five of the seven boreholes were completed in the Former Scrap Metal Storage Area in Building 63 immediately adjacent to the former scrap metal collection bins (BH‑8‑1A‑00, BH‑8‑1‑00, BH‑8‑2‑00, BH‑8‑3‑00, and BH‑8‑3A‑00).  Borehole BH‑8‑4‑00 was also completed inside Building 63 but south of the Former Scrap Metal Storage Area.  Borehole BH‑8‑5‑00 was completed outside of the south end of Building 63.  Due to refusal, BH‑8‑1‑00 and BH‑8‑3‑00 could not be completed consistent with the RFI Work Plan (CRA, May 16, 2000).  These boreholes were replaced by boreholes BH‑8‑1A‑00 and BH‑8‑3A‑00, respectively.  Each of these were completed approximately 10 feet to the east of BH‑8‑1‑00 and BH‑8‑3‑00, respectively.  All boreholes were advanced to a depth of between 10 and 15 feet bgs.  The locations of the boreholes in relation to the concrete bins at AOI 8 are presented on Figure J.1 in Appendix J.

Seven soil samples collected from AOI 8 were submitted for laboratory analysis.  This included two soil samples from BH‑8‑1A‑00, one soil sample from each of the remaining six sampling locations (except for BH‑8‑1‑00 and BH‑8‑3‑00), and a duplicate sample from BH‑8‑2‑00.  The soil samples selected for chemical analysis were collected from near surface intervals using the criteria specified in the RFI Work Plan (CRA, May 16, 2000).  The additional selected sample from BH‑8‑1A‑00 was collected between 5 and 7 feet bgs.  The samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium), with the exception of the sample from BH‑8‑4‑00, which was analyzed for TCL VOCs and TAL inorganics (including both total and hexavalent chromium).

4.3.3
AOI 9 ‑ FORMER PLATING AREAS

A.
AOI 9 DESCRIPTION
The Former Plating Areas comprised three separate areas in Building 44 (see Figure 1.2/2.3, Plan 1).  The zinc barrel plating area was located toward the southeast end of the first floor, the chrome plating area was located toward the north end of the first floor, and the plating solution recycling area was located in the basement.

The Former Plating Areas were vacant and inactive at the time of the plant demolition.  The majority of the platers were decommissioned between approximately 1967 and 1983 through cleaning/rinsing and removed from the Facility [refer to Section 2.3.3 of DOCC Report (CRA, March 31, 2000)].  The pits, sumps, and trenches associated with the plater removals were backfilled with sand and covered with concrete, except for the former zinc barrel plater (near the south end of Building 44) which was demolished by REALM as part of building demolition in 2000.

B.
AOI 9 INVESTIGATION SUMMARY
On June 5, 6, 7, and 12, 2000, CRA supervised the installation of 62 investigative boreholes within AOI 9 (Plan 2).  Thirty‑two of these boreholes were unsuccessful attempts at borehole completion.  In the event of refusal, the borehole location was offset until successful completion was obtained.  In the case of borehole locations BH‑9‑13‑00, BH‑9‑14‑00, and BH‑9‑21‑00, a tracked excavator with a concrete breaker was required for borehole completion.  These boreholes were completed on July 8, 2000.

Forty‑three soil samples collected from 33 boreholes within AOI 9 were submitted for laboratory analysis.  This included at least one soil sample from each sampling location where borehole completion was possible.  Duplicate samples were collected from boreholes BH‑9‑2‑00 (0.5 to 2.5 feet bgs), BH‑9‑3‑00 (1.5 to 3.5 feet bgs), BH‑9‑4‑00 (0.5 to 2.5 feet bgs), BH‑9‑7‑00 (0.5 to 2.5 bgs), BH‑9‑9‑00 (0.5 to 2.5 feet bgs), BH‑9‑11‑00 (0.33 to 2.33 feet bgs), and BH‑9‑16B‑00 (0.66 to 2.66 feet bgs).  Forty‑one of the 43 soil samples submitted to the laboratory were analyzed for TCL VOCs and TAL inorganics (including both total and hexavalent chromium).  The samples collected from BH‑9‑14D‑00 (0.83 to 2.83 feet bgs) and BH‑9‑24‑00 (0.66 to 2.66 feet bgs) were analyzed for the modified Appendix IX constituents as outlined the RFI Work Plan (CRA, May 16, 2000).

On April 23, 2001, CRA supervised the installation of four delineation boreholes surrounding BH‑9‑26‑00, four contingency boreholes surrounding BH‑9‑25‑00, and 21 additional boreholes at random locations through the basement floor slab.  BH‑26A‑01, BH‑26C‑01, BH‑26B‑01, and BH‑26D‑01 are located between 2  and 15  feet from BH‑9‑26‑00 to the north, east, south and west, respectively.  BH‑25A‑01, BH‑25B‑01, BH‑25D‑01, and BH‑25C‑01 are located at a distance of 10 feet from BH‑9‑25‑00 to the northeast, southeast, southwest and northwest, respectively.  One sample was collected from each borehole and submitted for laboratory analysis.  The four soil samples collected in the vicinity of BH‑9‑26‑00 and one sample collected at BH‑6‑E‑01 were analyzed for VOCs and metals.

On May 3, 2001, a spot excavation (21 feet x 19 feet x 6 feet deep) was completed in the vicinity of BH‑9‑26‑00.  A total of 90 cubic yards was excavated, characterized as non‑hazardous waste, and disposed at the Brent Run Landfill.  Two base (Base 1 and Base 2) verification samples were collected and submitted for laboratory analysis.  The delineation samples surrounding BH‑9‑26‑00 were used as sidewall verification samples.  A summary of the basement delineation and excavation activities is presented in Appendix K.

On June 26, 2002, CRA supervised the installation of eight delineation boreholes surrounding K‑35 and four delineation boreholes surrounding each of BH‑9‑23‑00 and BH‑9‑24‑00.  BH‑9‑14‑02, BH‑9‑10‑02, BH‑9‑15‑02, and BH‑9‑11‑02 are located at a distance of 10 feet from K‑35 to the north, east, south and west, respectively.  BH‑9‑13‑02, BH‑9‑12‑02, BH‑9‑16‑02, and BH‑9‑9‑02 are located at a distance of 30 feet from K‑35 to the north, east, south, and west, respectively.  BH‑9‑4‑02, BH‑9‑1‑02, BH‑9‑2‑02 and BH‑9‑3‑02 are located at a distance of 10  feet from BH‑9‑23‑00 to the north, east, south, and west, respectively.  BH‑9‑7‑02, BH‑9‑8‑02, BH‑9‑5‑02, and BH‑9‑6‑02 were located at the outer limits of the former zinc plater in the vicinity of BH‑9‑24‑00 to the north, east, south, and west, respectively.  It should be noted that a laboratory error attributed the chromium result from BH‑9‑26‑00 to BH‑9‑24‑00; however, it was later determined that concentrations at BH‑9‑24‑00 did not exceed applicable generic industrial criteria (as a result BH‑9‑7‑02, BH‑9‑8‑02, BH‑9‑5‑02, and BH‑9‑6‑02 were not required).  Each delineation borehole was advanced to 6 feet below the concrete (i.e., 0.5 to 6.5 feet bgs) with the exception of BH‑9‑13‑02, which hit refusal at 4.5 feet bgs.

Two soil samples were collected from each delineation borehole (from 0 to 2 feet and 4 to 6 feet below concrete) and submitted for laboratory analysis.  The four soil samples collected from the 0‑ to 2‑foot interval at BH‑9‑14‑02, BH‑9‑10‑02, BH‑9‑15‑02, and BH‑9‑11‑02, in the vicinity of K‑35 were analyzed for lead, the four soil samples collected from the 0‑ to 2‑foot interval in the vicinity of BH‑9‑23‑00 were analyzed for 1,1‑dichloroethene, and the four soil samples collected from the 0‑ to 2‑foot interval in the vicinity of BH‑9‑24‑00 were analyzed for hexavalent chromium.  The remaining samples were not analyzed because the first set of samples were below generic industrial criteria.  The delineation soil sample results were submitted to the MDEQ in the "Delineation Soil Sample Results" (REALM, September 10, 2003) letter, presented in Appendix I.

In April 2004, an area (20 feet x 20 feet) in the vicinity of each of K‑35 and BH‑9‑23‑00 was excavated to a depth of 2 feet below the concrete (2.5 feet bgs).  The excavations extended to the delineation samples in each area.

4.3.4
AOI 11 – Former COAL STORAGE AREA

A.
AOI 11 DESCRIPTION
The Former Coal Storage Area was comprised of a relatively large area located to the north of the powerhouse (Building 45).  The location of the Former Coal Storage Area is presented on Figure 1.2/Plan 1.

The Former Coal Storage Area was inactive during the RFI, and residual coal was removed from the area as part of the environmental decommissioning and demolition efforts completed by REALM.  Additional removal of coal fines from the vicinity of the former powerhouse was completed in June 2002.  The MDEQ was notified of the removal in the "Quarterly Progress Report #8" (REALM, June 28, 2002) and additional discussion is presented in the "Interim Measures Construction Certification Report" (CRA, __ 2005).

B.
AOI 11 INVESTIGATION SUMMARY
On May 30, 2000, CRA supervised the installation of five investigative boreholes in the vicinity of AOI 11 (Plan 2).  The five boreholes (BH‑11‑1‑00 through BH‑11‑5‑00) were advanced to depths of 20, 15, 20, 25, and 10 feet bgs, respectively.

Seven soil samples collected from AOI 11 were submitted for laboratory analysis.  This included at least one soil sample from each of the five sampling locations.  Additionally, a second soil sample was submitted from borehole BH‑11‑3‑00 and a duplicate sample was submitted from BH‑11‑3‑00.  The soil samples selected for analysis were collected between 1 and 4.5 feet bgs with the exception of the second sample taken from borehole BH‑11‑3‑00 (8 feet 4 inches to 9 feet 9 inches bgs).  The seven soil samples submitted to the laboratory were analyzed for TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).

On June 27, 2002, CRA supervised the installation of eight delineation boreholes surrounding BH‑11‑1‑00.  BH‑11‑6‑02, BH‑11‑1‑02, BH‑11‑7‑02, and BH‑11‑4‑02 are located at a distance of 10 feet from BH‑11‑1‑00 to the north, east, south and west, respectively.  BH‑11‑5‑02, BH‑11‑2‑02, BH‑11‑8‑02, and BH‑11‑3‑02 are located at a distance of 30 feet from BH‑11‑1‑00 to the north, east, south, and west, respectively.  Each delineation borehole was advanced to 6 feet bgs.

Two soil samples were collected from each delineation borehole (from 0 to 2 feet bgs and 4 to 6 feet bgs) and submitted for laboratory analysis.  The four soil samples collected from 0 to 2 feet bgs at BH‑11‑6‑02, BH‑11‑1‑02, BH‑11‑7‑02, and BH‑11‑4‑02 were analyzed for arsenic.  The remaining samples were not analyzed because the first set of samples were below generic industrial criteria.  The delineation soil sample results were submitted to MDEQ in the ""Delineation Soil Sample Results"" (REALM, September 10, 2003) letter, presented in Appendix I.

In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑11‑1‑00 was excavated to a depth of 4.5 feet bgs.  The excavation extended to the delineation samples.

4.3.5
AOI 12 –former caustic tanks

A.
AOI 12 DESCRIPTION

Eleven aboveground steel tanks, each approximately 4 feet by 6 feet by 6 feet, were previously located immediately west of the Former Drum Storage Area (AOI 1) along the north side of Building 44.  All of the tanks were located on asphalt and were covered.  The tanks were used to collect caustic cleaning solutions from a former metal cleaning process.  The locations of the Former Caustic Tanks are presented on Figure 1.2/Plan 1.

The Former Caustic Tanks were removed as part of environmental decommissioning and demolition activities at the Facility completed by REALM.

B.
AOI 12 INVESTIGATION SUMMARY
On May 30, 2000, CRA supervised the installation of two investigative boreholes in the vicinity of AOI 12 at the north end of Building 44 (Plan 2).  The two boreholes (BH‑12‑1‑00 and BH‑12‑2‑00) were advanced to 10 feet bgs.

Three soil samples from AOI 12 were submitted for laboratory analysis.  This included one soil sample from each location plus a duplicate sample from BH‑12‑2‑00.  The soil samples from the boreholes were collected from 0.5 to 2.5 feet bgs.  The three soil samples submitted to the laboratory were analyzed for pH, TCL VOCs, TCL SVOCs, TCL PCBs, and hexavalent chromium.

4.3.6
AOI 13 – former HEADLINER ADHESIVE TANKS
A.
AOI 13 DESCRIPTION
The Former Headliner Adhesive Tanks (AOI 13) were located in a tank farm east of Building 44.  There were eight stainless steel tanks, each about 30 feet high by 8 feet in diameter (approximately 8,000‑gallon capacity), with secondary containment (provided by an approximate 2‑foot concrete curb).  The location of the Former Headliner Adhesive Tanks is presented on Figure 1.2.

During the removal of Tank 6, and the piping associated with the tanks, Tank 6 (known as the green adhesive tank) was found to contain a small quantity of solidified material.  The material in the piping was sampled and found to be characteristically hazardous based on toxicity (benzene) and flammability.  GM completed the removal of the green adhesive tank and associated piping in 1997.  The other seven Former Headliner Adhesive Tanks were found to be clean and were properly decommissioned and removed as part of the decommissioning and demolition activities completed at the Facility by REALM.

B.
AOI 13 INVESTIGATION SUMMARY
On May 30, 2000, CRA supervised the installation of two investigative boreholes in the vicinity of AOI 13 (Plan 2).  Borehole BH‑13‑1‑00 and BH‑13‑2‑00 were completed on the north and south perimeter of the tank area, respectively.  Boreholes BH‑13‑1‑00 and BH‑13‑2‑00 were advanced to 15 and 10 feet bgs, respectively.

One soil sample from each borehole at AOI 13 was submitted for laboratory analysis.  The soil samples from the boreholes were collected from the surface.  The two soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, and TCL PCBs.

4.3.7
AOI 14 ‑ FORMER INCINERATOR
A.
AOI 14  DESCRIPTION
The Former Incinerator was located east of the powerhouse (Building 45).  It was demolished during the 1980s.  The approximate location of the Former Incinerator is presented on Figure 1.2/Plan 1.

The Former Incinerator area is currently vacant and inactive.

B.
AOI 14 INVESTIGATION SUMMARY
On May 31, 2000, CRA supervised the installation of two investigative boreholes in the vicinity of AOI 14 (Plan 2).  Boreholes BH‑14‑1‑00 and BH‑14‑2‑00 were advanced to 10 and 15 feet bgs, respectively.

One soil sample from each borehole at AOI 14 was submitted for laboratory analysis.  The soil samples from the boreholes were collected from 0.5 to 2.5 feet bgs.  The two soil samples submitted to the laboratory were analyzed for TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).

4.3.8
AOI 17 ‑ substation drainage sump
A.
AOI 17 DESCRIPTION
The Substation Drainage Sump was located to the northeast of Building 63.  The electrical substation area contained several large transformers.  Stormwater runoff from the uncovered substation area collected in the sump located in the basement of the adjacent substation building and was historically pumped to the Former WWTP.  The location of the Substation Drainage Sump is presented on Figure 1.2.

The sump was cleaned, the sump bottom was broken, the underlying soil was inspected, and the sump was backfilled as part of decommissioning and demolition activities completed at the Facility by REALM.

B.
AOI 17 INVESTIGATION SUMMARY
On May 31, 2000, CRA supervised the installation of three investigative boreholes at AOI 17 immediately adjacent to the substation drainage sump (Plan 2).  Borehole BH‑17‑2A‑00 was terminated at 5 feet bgs due to an obstruction.  It was replaced by borehole BH‑17‑2‑00, which was completed approximately 5 feet west of BH‑17‑2A‑00.  Boreholes BH‑17‑1‑00 and BH‑17‑2‑00 were advanced to 20 and 25 feet bgs, respectively.

Four soil samples from AOI 17 were submitted for laboratory analysis.  This included one soil sample from each borehole (BH‑17‑1‑0, BH‑17‑2‑0, and BH‑17‑2A‑00) plus a second sample from BH‑17‑1‑00.  The soil samples from the boreholes were collected from the surface with the exception of the second sample collected from BH‑17‑1‑00 (8 to 9 feet bgs).  The four soil samples submitted to the laboratory were analyzed for TCL SVOCs and TCL PCBs.

4.3.9
AOI 18 – Former inactive EQUIPMENT reserve yard

A.
AOI 18 DESCRIPTION
The Former Inactive Equipment Reserve Yard was located east of Building 63 and was used to store dies and obsolete equipment.  The location of the Former Inactive Equipment Reserve Yard is presented on Figure 1.2/Plan 1.

The area is currently vacant and inactive.  Stormwater from the Former Inactive Equipment Reserve Yard formerly drained to the sanitary sewer.  This connection was abandoned in December 2002 by flowfilling the manhole and sewer line.  The MDEQ was notified of the sanitary sewer abandonment in the "Quarterly Progress Report #10" (REALM, January 9, 2003).  Sanitary sewer discharges were discontinued after the demolition of AOI 18.

B.
AOI 18 INVESTIGATION SUMMARY
On May 31, 2000 and June 1, 2000, CRA supervised the installation of four investigative boreholes in the vicinity of AOI 18 (Plan 2).  Boreholes BH‑18‑1‑00 and BH‑18‑2‑00 were advanced to 15 and 30 feet bgs, respectively.  Both boreholes BH‑18‑3‑00 and BH‑18‑4‑00 were advanced to 10 feet bgs.

Seven soil samples from AOI 18 were submitted for laboratory analysis.  This included one soil sample from BH‑18‑1‑00 to BH‑18‑4‑00, a duplicate from BH‑18‑2‑00, a second sample from BH‑18‑2‑00, and a second sample from BH‑18‑4‑00.  The soil samples from the boreholes were collected from the surface with the exception of the second sample collected from BH‑18‑2‑00 (20 to 21 feet bgs) and the second sample collected from BH‑18‑4‑00 (5 to 6 feet bgs).  The seven soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).

4.3.10
AOI 19 ‑ FORMER PRESS ROOM

A.
AOI 19 DESCRIPTION
The Building 44 Former Press Room pits were also discussed under AOI 7 and AOI 8 of the DOCC (CRA, March 31, 2000).  However, AOI 19 addresses these and other miscellaneous pits and sumps in the Former Press Room.

Many of the sumps associated with the press room pits were filled with gravel/concrete by Peregrine prior to leaving the Facility.

Each of the sumps and pits that were previously capped by Peregrine were re‑evaluated by REALM.  The concrete cap was demolished and the gravel was removed.  The pits were then cleaned and inspected.  Finally, the base of the pits were broken and the subsurface conditions were inspected.  No visual staining, PID readings, or odors were identified below the pit bottoms.  Photos illustrating AOI 19 and the decommissioned pits, trenches, and sumps are presented on Figures M.2 through M.7 in Appendix M.

In addition, all of the backfilled materials removed from the pits were characterized for disposal.  Three oil and seven sludge samples were collected and analyzed for TCLP VOCs, TCLP SVOCs, TCLP metals, and PCBs.  The materials were found to be non‑hazardous and PCBs were not detected.  The sampling and analysis plan and resulting data are presented in Appendix M.

B.
AOI 19 INVESTIGATION SUMMARY
On June 2, 2000 and 5, 2000, CRA supervised the installation of eight investigative boreholes (BH‑19‑1‑00 through BH‑19‑8‑00) in AOI 19 (Plan 2).  Borehole BH‑19‑4‑00 was advanced to 25 feet bgs.  Boreholes BH‑19‑1‑00 and BH‑19‑8‑00 were advanced to 15 feet bgs.  Boreholes BH‑19‑2‑00, BH‑19‑3‑00, and BH‑19‑5‑00 through BH‑19‑7‑00 were advance to 10 feet bgs.  The location of the sample locations in relation to the pits, trenches, and sumps in AOI 19 is presented on Figure M.1 in Appendix M.

Eleven soil samples from AOI 19 were submitted for laboratory analysis.  This included one soil sample from each location, one duplicate sample from BH‑19‑1‑00, a second sample from BH‑19‑4‑00, and a second sample from BH‑19‑6‑00.  The soil samples from the boreholes were collected from the surface with the exception of the second samples collected from BH‑19‑4‑00 (5.5 to 6.5 feet bgs) and BH‑19‑6‑00 (9 to 10 feet bgs).  Ten soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).  One sample (BH‑19‑2‑00, 0.5 to 2.5 feet bgs) was analyzed for the modified Appendix IX constituents as outlined in the RFI Work Plan (CRA, May 16, 2000).

4.3.11
AOI 20 – Former tool room

A.
AOI 20 DESCRIPTION
The Former Tool Room on the first floor of Building 44 previously contained a small solvent‑based degreaser, an air wash unit, and die wash station.

The Former Tool Room air wash unit was cleaned by GM and removed from the Facility.  The remaining portions of the Former Tool Room area were generally vacant at the time of the RFI and have since undergone decommissioning prior to demolition.

B.
AOI 20 INVESTIGATION SUMMARY
On June 1, 2000, CRA supervised the installation of four investigative boreholes (BH‑20‑1‑00 through BH‑20‑4‑00) in the vicinity of AOI 20 (Plan 2).  Boreholes BH‑20‑1‑00, BH‑20‑2‑00, and BH‑20‑4‑00 were advanced to 10 feet bgs.  Borehole BH‑20‑3‑00 was advanced to 15 feet bgs.

Five soil samples from AOI 20 were submitted for laboratory analysis.  This included one soil sample from each location plus a second sample from BH‑20‑2‑00.  The soil samples from the boreholes were collected from the surface with the exception of the second sample collected from BH‑20‑2‑00 (7 to 8 feet bgs).  Four soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, TCL PCBs, and TAL inorganics (including both total and hexavalent chromium).  The fifth sample (BH‑20‑1‑00, 0.33 to 2.33 feet bgs) was analyzed for the modified Appendix IX constituents as outlined in the RFI Work Plan (CRA, May 16, 2000).

4.3.12
AOI 21 – powerhouse FUEL oil storage tanks
A.
AOI 21 DESCRIPTION
Four aboveground fuel oil storage tanks with secondary containment were formerly located north of the powerhouse.  Three of the tanks (250‑gallon each) were previously removed.  The final tank was removed as part of the powerhouse decommissioning and demolition.

B.
AOI 21 INVESTIGATION SUMMARY
On May 31, 2000, CRA supervised the installation of two investigative boreholes (BH‑21‑1‑00 and BH‑21‑2‑00) in the vicinity of AOI 21 (Plan 2).  Boreholes BH‑21‑1‑00 and BH‑21‑2‑00 were advanced to 20 and 25 feet bgs, respectively.

Three soil samples from AOI 21 were submitted for laboratory analysis.  This included one surface soil sample from two locations plus a second soil sample collected from BH‑21‑1‑00 at a depth of 18 to 19 feet bgs.  The soil samples submitted to the laboratory were analyzed for TCL VOCs, TCL SVOCs, and TAL inorganics (including both total and hexavalent chromium).

4.3.13
Non‑specific sampling locations
A supplemental soil investigation was also completed at the Former Waste oil USTs at AOI 3 to address Act 451, Part 213 closure documentation requirements.  A total of nine soil samples were collected from BH‑3‑1‑00 to BH‑3‑8‑00, including one duplicate sample from BH‑3‑3‑00.  Soil samples were analyzed for selected VOCs, selected metals, and PCBs.

4.3.14
PERCHED WATER SAMPLING

Sampling during historical investigations identified exceedances of Michigan Act 451, Part 201 drinking water criteria in perched water samples from seven monitoring well locations.  Although these monitoring wells were not installed to investigate specific AOIs, for the purposes of data evaluation, they have been attributed to the nearest AOI, as follows:

· MW‑3
‑
AOI 18;

· MW‑4
‑
AOI 15;

· MW‑10
‑
AOI 15;

· MW13
‑
AOI 2;

· MW‑14
‑
AOI 1;

· PFW‑9
‑
AOI 14; and

· PFW‑10
‑
AOI 7.

As part of the RFI, perched water samples were collected from MW‑3, MW‑4, MW‑10, MW‑13, and PFW‑9 in June 2000 and analyzed for the constituent(s) that had exceeded Michigan Act 451, Part 201 drinking water criteria in historical samples.  A second round of perched water samples were collected from MW‑3, PFW‑9, and PFW‑10 in October 2002.  Monitoring wells MW‑4, MW‑10, and MW‑13 were damaged and were abandoned in the Monitoring Well Abandonment Report (Appendix H).  Monitoring well MW‑14 was removed during excavation of the former Drum Storage Area in April 2004.

4.4
TASK 4:  rfi report

The first phase of the RFI Report (CRA, November 2000)  was submitted to the MDEQ on November 20, 2000 presenting the first phase of RFI investigation results.  This document constitutes the updated RFI Report which also presents the results of subsequent investigations.

5.0
RESULTS OF RFI

This section of the updated RFI Report presents the results of the RFI which included the following tasks:

Task 1:
Topographic Survey

Task 2:
Groundwater Use Inventory

Task 3:
Characterization of Areas of Interest

Task 4:
RFI Report

5.1
task 1:  topographic survey

A topographic survey was completed by Nova (now CRA) to support the tracking of all RFI activities.  This task serves as the basis for all of the figures and plans presented in this updated RFI Report.  The topographic survey was based upon aerial photography (see Figure 1.3) and ground surveying to state plane coordinates (see Plan 2 and Section 3.2.7) was completed between March 2000 and August 2000.

5.2
task 2:  groundwater use inventory
The Beecher Metropolitan District provides the water supply for the City of Flint from five wells (wells 3, 4, 5, 6, and 7).  Four of the wells are completed within the overburden water‑bearing zone at depths of approximately 125, 130, 100, and 89 feet bgs for wells 4, 5, 6, and 7, respectively.  The fifth well, well 3, is completed within the bedrock aquifer at a depth of approximately 350 feet bgs.  All five wells are located more than 1 mile west of the Facility.  Figure D.1 presents the location of the Beecher water supply wells.

Residential well records are presented in Appendix D.  Figure D.1 presents the location of the residential wells identified within a vicinity of approximately 1.5 miles of the Facility.  The nearest residential wells are located on Clovis (west), Stanley Road (north), and Lewis Road and Dort Highway (east).  These wells are typically completed in the bedrock and are protected by overlying clay till aquitards.  A summary of the residential wells identified within a radius of 1.5 miles of the Facility is presented in Table D.1 in Appendix D.

5.3
TASK 3:  characterizaTion of areas of interests
5.3.1
local topography
The local topography of the Facility is presented on Figure 1.1.  The Facility is located on a terminal moraine which is a local topographic high in an area that is generally flat.  There are no rivers, streams, or surface water bodies located within the Facility's property boundaries.  Surface water drainage at the Facility is generally toward a low area, which occupies the northwest corner of the adjacent REALM property, to the north of the Facility.  The southernmost boundary of the Facility, south of the former location of Building 44, slopes toward Coldwater Road.

5.3.2
site gEOLOGY
The stratigraphy encountered at the Facility generally consists of a relatively thin (approximately 0 to 10 feet) silt/silty sand unit.  A low permeability clay till unit underlies the surficial silty sand unit.  The specific stratigraphy encountered at each borehole is presented on the soil boring logs presented in Appendix E.  Table 5.1 provides a borehole completion summary.  Since the geologic conditions encountered did not meet the monitoring well screening requirements specified in the RFI Work Plan (i.e., 5 feet of porous media, 2 feet saturated, continuous horizontally), no monitoring wells were set in soil borings installed in AOIs.

Borings in the vicinity of the northeastern portion of the Facility consisted primarily of five feet of silty sand with the exception of the borings located in the vicinity of the coal storage area and in the vicinity of Building 44.  The silty sand unit at the coal storage area consisted of a mixture of silt/silty sands and coal to an approximate depth of seven to 12 feet bgs.  (Coal fines were removed from this area in June 2002.)  Borings in the vicinity of Building 44 consisted of fine‑grained sands to an approximate depth of 2 feet bgs.

The silty sand unit is underlain by a glacial clay till unit.  The clay till unit was identified to extend to a depth of at least 30 feet at the background boring locations (the maximum depth at which the borings were completed during the current RFI sampling program).  Boreholes completed during historical investigations at the Facility [see Appendix A of the DOCC Report (CRA, March 31, 2000) and residential well logs (Appendix D)] consistently identified thick clay till at shallow depths within 0 to 10 feet bgs both on and in the vicinity of the Facility.  Borehole logs from pre‑RFI investigations and work at the landfill north of the Facility indicate clay till is on the order of 55 feet thick, before encountering a drift aquifer.

The thickness of the drift aquifer was determined at one location (PFW‑1) to be 14 feet thick at a depth of 71 feet bgs.  Clay was identified underlying the drift aquifer but the nature and vertical extent was not determined.

The uppermost bedrock at the Facility is part of the Saginaw Formation of Pennsylvania age, which consists primarily of sandstone, shale, and limestone.

Figure 5.1 presents a typical geologic cross‑section for the overburden/bedrock below the Facility.  The locations of the four background boreholes are presented on Figure 5.2.  The stratigraphy at the four background boreholes is presented on Figure 5.3.

Cross‑sections at the 12 AOIs investigated during the RFI are presented on Figures 5.4 through 5.10.

5.3.3
HYDROGEOLOGY
The overburden glacial deposits contain one potential water bearing zone (drift aquifer), as well as a discontinuous perched water table zone found near the ground surface.  These two zones are separated from each other and from the upper bedrock water bearing zone by thick glacial clay till aquitards.

5.3.3.1
SHALLOW PERCHED ZONE
During drilling activities conducted at the Facility, perched water within the shallow silty sand was generally found to be absent.  As shown in Table 5.2, including the drilling activities conducted by Peregrine in 1996 and 1997, water was identified in 83 of 236 borings, or approximately 35 percent of the locations.  The saturated thickness of the shallow perched zone identified during drilling, where present, is present on Figure 5.11.  When present, it was intermittent and discontinuous in nature and is usually associated with engineered permeable fill placed during the construction of the plant.  The discontinuous perched water table is underlain by a glacial clay till aquitard.

Water Levels
Water levels in the perched zone have been measured historically, as summarized in Table 5.3.  Perched water elevations measured in 1997, 2002, and 2004 are presented on Figures 5.12, 5.13, and 5.14, respectively, and show that the presence of water in the perched zone is sporadic and generation of groundwater flow contours is not possible at the Facility.

The water levels at PFW‑6/MW‑14 and MW1‑02/MW2‑02/MW3‑02/MW4‑02 shown on Figures 5.12 and 5.14, respectively, illustrate that even in wells in close proximity to each other, the water levels are significantly different.  This illustrates that the groundwater is perched within the individual sand seams at the various monitoring well locations.  Given the highly variable nature of the water levels, generation of isopach maps showing the saturated thickness of the perched zone is not feasible.

Hydraulic Conductivity
Estimates of hydraulic conductivity can be made using several different techniques, including the method of Hazen (1911) based on grain size distribution, laboratory permeameter tests with either constant or falling head on soil samples, and slug/bail testing of monitoring wells.  These methods have all been used at the Facility, meaning the results will not be biased by a single estimation method.

Table 5.4 provides a summary of hydraulic conductivity and flow velocity testing completed historically at the former landfill area north of the Facility.  A review of Table 5.4 shows that both horizontal and vertical hydraulic conductivities have been estimated for the perched zone.  The horizontal hydraulic conductivity values range from 4.4 x 10‑4 cm/s for samples of the sand seams to 1.3 x 10‑7 cm/s for the silty/clayey fill.  More importantly; however, are the vertical hydraulic conductivity estimates ranging from 3.6 x 10‑7 to 2.1 x 10‑8 cm/s, which clearly indicate that vertical movement of water that may be present in the perched zone will be very limited.

Testing for hydraulic conductivity of the silty sand perched zone was completed using the Hazen equation based on grain size distribution of samples collected on June 2000.  Bulk hydraulic conductivities (not differentiated between horizontal and vertical) were 1.2 x 10‑6 and 2.0 x 10‑7 cm/s, as shown in Table 5.5.

Bail tests were completed in October 2002 at eight monitoring wells screened within the silty sand fill or sand seams within the upper portions of the clay till where water was first encountered at these locations.  The field data and analysis are provided in Appendix N, with the results summarized in Table 5.6.  The bulk hydraulic conductivities estimated from this method ranged from 3.6 x 10‑6 to 1.6 x 10‑8 cm/s.

Well Recovery Rates
During the bail tests conducted at the Facility in October 2002, it was noted that the wells were very slow to recover.  The wells were bailed dry on October 15, 2002 and the recovery was monitored until the end of that day, and again in the morning and afternoon of October 16, 2002.  Table 5.7 summarizes the percent recoveries achieved during the monitored period.  At MW1‑02, MW2‑02, MW3‑02, MW4‑02, MW‑OBG, and PFW‑10 in periods ranging from 24 to 35 hours of elapsed time since bailing, the monitoring wells recovered to between only 19.8 and 52.4 percent of their pre‑bail water levels.  At PFW‑9, 16.5 hours following bailing the water level had recovered 78.3 percent, and by 28.5 hours recovery was on the order of 80 percent.  The one exception was monitoring well MW‑3, which recovered to 89 percent of its static water level in 17.4 hours and remained basically unchanged at the 29.7‑hour mark.

5.3.3.2
TILL AQUITARD
The hydraulic conductivity of the clay till unit, which separates the silty sand fill perched zone from the drift aquifer, has also been determined.  Table 5.4 presents historical values from the former landfill to the north of the Facility, indicating horizontal hydraulic conductivity ranging from 6.7 x 10‑5 to 4.9 x 10‑7 cm/sec, and a vertical hydraulic conductivity ranging from 2.2 x 10‑8 to 1.5 x 10‑8 cm/sec.  Table 5.5 presents bulk hydraulic conductivity Hazen (1911) estimates based on grain size distribution curves for samples collected in June 2000 with results ranging from 4.9 x 10‑7 to 1.2 x 10‑8 cm/sec.  Table 5.8 provides bulk hydraulic conductivity estimates based on constant head permeameter tests for samples collected in June 2000 with results in the range 8.1 x 10‑8 to 5.5 x 10‑9 cm/sec.  Due to some disturbance during sampling (e.g., the presence of cobbles during the pushing of the shelby tube), the soil samples were tested in a remolded state.

These low hydraulic conductivity values for the till aquitard indicate that the movement of water from the perched zone to the drift aquifer would be extremely slow, if at all.

5.3.3.3
DRIFT AQUIFER
Well Yield
The capacity of the drift aquifer at PFW‑1 was determined from the step‑drawdown testing completed in October 2002.  The data and analysis are provided in Appendix N, and indicate that PFW‑1 is capable of pumping at a maximum rate less than 14.5 gallons per minute (gpm) based on the length of the available water column in the well at the time of the step test.  A step‑drawdown test was also attempted at well B‑23D located at the adjacent former landfill; however, the well was unable to be pumped even at very low rates without going dry, so testing was not completed.  This may reflect the fact that B‑23D is not a fully penetrating well and the screen in fact straddles the upper portion of the drift aquifer and the lower portion of the clay till.  These results are reflective of the conditions at PFW‑1 and B‑23D specifically, and would vary for wells of differing construction (i.e., diameter) within the same formation.

Hydraulic Conductivity
The hydraulic conductivity of the drift aquifer was determined for monitoring wells at the former landfill north of the Facility by Chester Engineers (1986) to be on the order of 9.2 x 10‑4 to 1.2 x 10‑4 cm/sec (see Table 5.4), typical for silty sand aquifers (Freeze and Cherry, 1979).

As part of the constant‑rate pumping test completed during October 2002, estimates of the transmissivity and hydraulic conductivity were made for the drift aquifer at PFW‑1.  The data and analysis are provided in Appendix N, and summarized in Table 5.9.  The estimated hydraulic conductivity from the constant rate test drawdown and recovery data in the pumped well are 3.0 x 10‑2 and 2.4 x 10‑2 cm/sec, respectively, typical for clean sand aquifers (Freeze and Cherry, 1979).  This is an estimated value only, as analysis of data from the pumped well during a constant‑rate test provides an approximation only.

The two orders of magnitude difference in the results may be reflective of the difference in screen positioning, as discussed above, with the lower hydraulic conductivity value represented where the screens straddled both the clay till and the upper portions of the drift aquifer.

5.3.3.4
pumping test results
To confirm the absence of a hydraulic connection between the drift aquifer and the perched zone, a minimum 24‑hour constant rate pumping test was conducted at PFW‑1, while monitoring the water levels in the available perched zone monitoring wells at the Facility, and also some drift aquifer monitoring wells at the former landfill north of the Facility.  The data collected during the constant‑rate pumping test are provided in Appendix N, with a summary provided in Table 5.10.  Climatic data, specifically precipitation for the months of September and October 2002, and barometric pressure for the testing period, are provided in Appendix N.

A review of the hydrographs provided in Appendix N indicate that with the exception of the pumped well (PFW‑1) no response to pumping was observed during the testing.  The water levels in some of the perched zone monitors (MW1‑02, MW2‑02, MW3‑02, MW4‑02, PFW‑9, and B‑14) did show a decreasing trend over the monitored period, which included time before, during, and after pumping, but the trend is a steady overall decline in water levels and not a response to pumping (see hydrographs in Appendix N).  Since the month of October 2002 was characterized by very low precipitation levels after several storm events in September 2002 (see Appendix N), the decreasing trend is interpreted to reflect decreasing water levels due to the low precipitation levels throughout this time period, since water in the perched zone is directly related to precipitation levels.

Perched zone monitors MW‑1, MW‑3, MW‑OBG, PFW‑2, and PFW‑11 do not reflect a response to pumping at PW‑1.  These wells show a slight response to barometric pressure.

Perched monitoring well PFW‑10 showed a rise in water level throughout the pumping test, which is clearly not a response to pumping of the drift aquifer.

5.3.4
HYDROLOGY
The nearest surface water body is Mott Lake, approximately two miles east of the Facility, and wetlands adjacent to the landfill, approximately 1,500 feet northwest.  Mott Lake was created in 1971 with the construction of a 30‑foot high dam across the Flint River.  The 500‑acre lake is used solely for recreational activities, such as fishing, boating, and swimming.  The wetlands were created in 1993 and 1994 to replace wetlands damaged during closure of the landfill.  The wetlands have an area of approximately 20 acres and a depth of approximately 5 feet, and have been observed to contain water year round.

Surface water drainage at the Facility is generally toward a low area, which occupies the northwest corner of the adjacent REALM property.  This area comprises the area of reconstructed wetlands owned and maintained by REALM.  A copy of the "as built" construction drawings for the wetlands is presented in Appendix O.  A copy of the former storm sewer network showing the known and estimated surface drainage directions is also presented in Appendix O.  Water drainage in the storm sewer network at the Facility formerly discharged northwest of the Facility to Hughes Drain.  The location of Hughes Drain is presented on Figure O.1 in Appendix O.  Storm sewers were abandoned with flowable fill during decommissioning and demolition activities at the Facility between 2000 and 2001.
5.3.5
investigative results

A.
SCREENING LEVELS
Generic risk based industrial cleanup criteria are specified in Part 201 of Michigan's Natural Resources and Environmental Protection Act, Public Act 451, and outlined in the MDEQ Operational Memorandum No. 18, revised December 2004.  This risk‑based industrial criteria provides land‑use specific screening levels for evaluation of AOI‑specific analytical data (i.e., the risk‑based industrial criteria provides a "starting point" for evaluation of AOI‑specific data).

Validated soil sample analytical data were compared to the risk‑based screening levels presented below:

· Statewide Default Background Levels (and Facility‑specific background levels as identified below);

· Industrial Drinking Water Protection Criteria (IDWPC);

· Industrial Direct Contact Criteria (IDCC);

· Soil Volatilization to Indoor Air Inhalation Criteria (SVIAIC);

· Infinite Source Soil Inhalation Criteria (ISSIC); and

· Particulate Soil Inhalation Criteria (PSIC).

Validated groundwater sample analytical data were compared to the following industrial risk‑based screening levels:

· Groundwater Contact Criteria (GCC);

· Industrial Drinking Water Criteria (IDWC); and

· Industrial Groundwater Volatilization to Indoor Air Inhalation Criteria (IGVIAIC).

The analytical data was not compared to Groundwater Surface Water Interface Criteria since the groundwater surface interface pathway is incomplete.

B.
FACILITY‑SPECIFIC BACKGROUND VALUES
Inorganic background values were determined on a Facility‑specific basis by collecting eight samples of geologic media within the shallow silty sand and glacial clay till at the four background boreholes (BK‑1, 2, 3, and 4‑00).  The locations of the background boreholes are presented on Figure 5.2/Plan 2.  The Facility‑specific background levels were calculated using the methods presented in Sampling Strategies and Statistics Training Materials (S3TM) Guidance Document (MDEQ, 2002).  Where Facility‑specific background upper limits are higher than the MDEQ Part 201 Statewide Default Background Levels, the Facility‑specific value was used for Facility screening level evaluations.  The background levels that will be used for Facility evaluation are summarized in Table 5.11.

5.3.5.1
AOI 2 – Former Waste Pile Pad

The general geologic conditions encountered in the vicinity of the Former Waste Pile Pad consisted of approximately 0.5 to 1.5 feet of topsoil followed by approximately 4 to 12 feet of a medium‑grained sand fill material.  Underlying the fill material was a gray clay till as presented in geologic cross‑section D‑D' (Figure 5.9).  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples collected from the Former Waste Pile Pad identified 4 VOCs, 13 SVOCs, no PCBs, and 22 metals at concentrations at or above the laboratory method detection limit.  Most of the VOCs and SVOCs detected were estimated results.  A summary of the analytes detected at AOI 2 is presented below and in Table 5.12.  The highest concentration of each analyte detected in the area, in micrograms per kilogram ((g/kg), or highest estimated concentration (denoted with a "J" qualifier), is listed in parenthesis below (except for the metals).  Concentrations also denoted with a "B" qualifier indicate that the associated method blank contains the target analyte at a reportable level.  The majority of the organic constituents were detected in the surface fill material encountered at borehole BH‑2‑1‑00 and BH‑2‑2‑00 (0 to 2 feet bgs).

· The 4 VOCs detected include:

· 1,1,1‑trichloroethane (10.4 (g/kg),
1,1‑dichloroethane (33.8 (g/kg),

· 1,1‑dichloroethene (1.2J (g/kg), and
methylene chloride (66.7 (g/kg).

· The 13 SVOCs detected include:

· acenaphthene (68J (g/kg),
anthracene (190J (g/kg),
benzo(a)anthracene (340J (g/kg),
benzo(a)pyrene (270J (g/kg),
benzo(b)fluoranthene (310J (g/kg),
benzo(g,h,i)perylene (120J (g/kg),
benzo(k)fluoranthene (120J (g/kg),
chrysene (260J (g/kg),
fluoranthene (710 (g/kg),
fluorene (70J (g/kg),
indeno(1,2,3‑cd)pyrene (140J (g/kg),
phenanthrene (550 (g/kg), and pyrene (580 (g/kg).

· 22 TAL metals were detected (see Table 5.12 for individual metal concentrations detected in the samples).

Arsenic concentrations detected in BH‑2‑3‑00 (61,000 (g/kg) at 0 to 2 feet bgs exceeded the MDEQ IDCC of 37,000 (g/kg.  Delineation samples collected in the vicinity of BH‑2‑3‑00 at 0 to 2 feet bgs reported arsenic concentrations below the IDCC.  In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑2‑3‑00 was excavated to a depth of 2 feet bgs (30 cubic yards).  The excavation extended to the delineation samples.  Therefore, soil at AOI 2 no longer exceeds IDCC.

Only the arsenic, manganese, and nickel concentrations detected in BH‑2‑3‑00 at 0 to 2 feet bgs exceeded the MDEQ IDWPC.

The following generic industrial criteria are not exceeded at AOI 2:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

Historical soil data from AOI 2 is limited to one sample from one location with no exceedances of the IDWPC, IDCC, SVIAIC, ISSIC, or PSIC (see Table B.1 in Appendix B).

Groundwater Sample Results

Analytical results for the groundwater samples (two from MW‑13) collected from the Former Waste Pile Pad identified four VOCs (1,1‑dichloroethane, benzene, methylene chloride, and toluene) at concentrations at or above the laboratory method detection limit (see Table 5.25).  None of the RFI results at AOI 2 exceeded MDEQ IDWC, GCC, or IGVIAIC generic screening levels.  Previous investigations showed an exceedance of the IDWC for trichloroethene (TCE) in the sample collected at MW‑13 in 1996 (see Table B.2 in Appendix B/Figure 1.5).

MW‑13 was abandoned in April 2004, as discussed in the Monitoring Well Abandonment Report (see Appendix H).

5.3.5.2
AOI 7 ‑ FORMER SCRAP METAL MANAGEMENT SYSTEM

Investigation of AOI 7 was not specified as part of the RFI Work Plan (CRA, May 16, 2000).  However, for the purposes of data evaluation, PFW‑10 was attributed to AOI 7.

Groundwater Sample Results

Analytical results for the groundwater sample (from PFW‑10) collected from the Former Scrap Metal Management System identified dissolved barium above the laboratory method detection limit (see Table 5.25).  The RFI result did not exceed MDEQ IDWC, GCC, or IGVIAC generic screening levels.  Previous investigations showed an exceedance of the IDWC for total barium in the sample collected at PFW‑10 in 1997 (see Table B.2 in Appendix B/Figure 1.5).

5.3.5.3
AOI 8 – Former Scrap Metal Storage AREA

The general geologic conditions encountered in the Former Scrap Metal Storage Area consisted of approximately 2 inches to 1 foot of concrete followed by 0.5 to 5 feet of silty sand or gravel fill material.  As presented on geologic cross‑sections D‑D' and D1‑D1' (Figures 5.9 and 5.10), a brown to gray clay till underlies the fill material.  Staining with a slight odor was observed within the fill material between 0.5 and 1.2 feet bgs in borehole BH‑8‑2‑00.  Black staining and PID readings between 1.4 ppm and 11.6 ppm were encountered between 1 and 2 feet bgs in borehole BH‑8‑4‑00.  Samples were collected from the intervals where stained soil was observed.

Soil Sample Results

Analytical results for the soil samples identified 5 VOCs, 1 SVOC, 2 PCBs, and 24 metals at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected at AOI 8 is presented below and in Table 5.13.  The highest concentration (in (g/kg), or highest estimated concentration (denoted with a "J" qualifier), for each analyte detected in the area is listed in parenthesis below (except for the metals).  The majority of the organic constituents were detected in the fill material encountered at borehole BH‑8‑1‑00 (0.7 to 2.7 feet bgs and 5 to 7 feet bgs) or BH‑8‑2‑00 (0.4 to 2.4 feet bgs).

· The 5 VOCs detected include:

· 1,1,1‑trichloroethane (6.5 (g/kg),
2‑butanone (5.3J (g/kg),
cis‑1,2‑dichloroethene (1.8J (g/kg),
methylene chloride (0.83J (g/kg), and
toluene (2.0J (g/kg).

· The only SVOC detected was bis(2‑ethylhexyl)phthalate (40J (g/kg).

· The 2 PCB compounds detected were Aroclor 1248 (30J (g/kg) and Aroclor 1260 (120 (g/kg).

· 24 TCL metals were detected (see Table 5.13 for individual metal concentrations detected in the samples).

The following generic industrial criteria were not exceeded at AOI 8:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

Historically, five soil samples were collected from different locations in the Former Scrap Metal Storage Area.  During a previous investigation, an exceedance of the IDWPC for arsenic was encountered at PFB‑7 (see Table B.1 in Appendix B/Figure 1.5).

5.3.5.4
AOI 9 ‑ FORMER Plating Areas

The general geologic conditions encountered in the Former Plating Areas consisted of approximately 0.5 to 1.5 feet of concrete followed by 0.5 to 7 feet of sand fill material overlying a gray clay till.  An odorless, black staining was encountered beneath a one inch layer of coal (9 feet bgs) in BH‑9‑1C‑00.  A slight odor was observed at 0.5 to 4 feet bgs in BH‑9‑12‑00.  PID readings (2.2 ppm) and a strong odor was encountered at 0 to 3.5 feet bgs in BH‑9‑24‑00.  A metallic black staining was observed in BH‑9‑26‑00 at a depth of 0.8 to 4 feet bgs.  PID readings at this borehole were 7.7 ppm at 1 to 2 feet bgs and 1.4 ppm at 4 feet bgs.  PID readings were also encountered in BH‑9‑25‑00 (1.7 ppm at 0.7 to 1.5 feet bgs), BH‑26A‑00 (1.2 ppm at 0.8 to 4 feet bgs), BH‑9‑28‑00 (0.7 ppm at 1.5 feet bgs), and BH‑9‑30‑00 (1.0 ppm at 0.6 to 4 feet bgs).  Soil samples were collected from all intervals where staining, PID readings, and/or odor was identified.  As presented in geologic cross section B‑B' (Figure 5.5), a thin discontinuous sand lens was encountered within the native clay at approximately 10 to 11 feet bgs (799.5 to 798.4 feet AMSL).  Clay was discovered at shallow depths, generally 2 or 3 feet below the basement floor, at each of the 29 boreholes completed in the basement during the implementation of the RFI Work Plan (CRA, May 2000).  The basement investigation results were submitted to the MDEQ in the "Response to Comments – Draft RCRA Facility Investigation Report" (REALM, March 2002), and are included in Appendix K.

Soil Sample Results

Analytical results for the soil samples identified 21 VOCs, 6 SVOCs, no PCBs, 26 metals, total cyanide, and sulfide at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected in the area is presented below and in Table 5.14.  The highest concentration (in (g/kg), or highest estimated concentration (denoted with a "J" qualifier), for each analyte detected in the area is listed in parenthesis below (except for the metals).  Concentrations also denoted with a "B" qualifier indicate that the associated method blank contains the target analyte at a reportable level.  The majority of these concentrations were detected in the surface fill material encountered at borehole BH‑9‑23‑00, BH‑9‑24‑00, and BH‑9‑26‑00.

· The 21 VOCs detected include:

· 1,1,1‑trichloroethane (6,000 (g/kg),
1,1‑dichloroethane (3,300 (g/kg),
1,1‑dichloroethene (1,000 (g/kg),
1,2‑dichloroethane (45J (g/kg),
1,3‑dichlorobenzene (0.73J (g/kg), 
1,4‑dichlorobenzene (0.40J (g/kg),
2‑butanone (910JB (g/kg),
2‑hexanone (6.1J (g/kg),
4‑methyl‑2‑pentanone (5,900 (g/kg), 
acetone (1,200 (g/kg),

benzene (640J (g/kg), 
carbon disulfide (1.1J (g/kg),
cis‑1,2‑dichloroethene (56J (g/kg), 
ethylbenzene (3,800J (g/kg),
isopropyl benzene (110J (g/kg), 
methylene chloride (290J (g/kg),
styrene (1.4J (g/kg), 
tetrachloroethene (170J (g/kg),

toluene (1,200J (g/kg), 
trichloroethene (24J (g/kg), and
total xylene (9,800J (g/kg).

· The 6 SVOCs detected include:

· benzo(a)anthracene (50J (g/kg),
chrysene (59J (g/kg),
dibenzofuran (44J (g/kg),
fluoranthene (150J (g/kg),
phenanthrene (210J (g/kg), and
pyrene (110J (g/kg).

· 26 TCL metals were detected (see Table 5.14 for individual metal concentrations detected in the samples).

Of the analytes detected, seven of the VOC concentrations (1,1,1‑trichloroethane, 1,1‑dichloroethene, benzene, ethylbenzene, methylene chloride, tetrachloroethene, and xylene) exceeded any of the generic industrial criteria.  These exceedances were all encountered in the fill material (0.5 to 2.5 feet bgs) in BH‑9‑23‑00, BH‑9‑24‑00 and BH‑9‑26‑00.  The 1,1,1‑trichloroethane concentration (6,000 (g/kg) and the tetrachloroethene concentration (170J (g/L) detected in BH‑9‑23‑00 (0.5 to 2.5 feet bgs) both exceeded their corresponding MDEQ IDWPC of 4,000 (g/kg and 100 (g/kg, respectively.  The 1,1‑dichloroethene concentration (1,000 (g/kg) detected in BH‑9‑23‑00 (0.5 to 2.5 feet bgs) exceeded the MDEQ SVIAIC of 330 (g/kg.  Delineation samples collected in the vicinity of BH‑9‑23‑00 at 0 to 2 feet bgs reported 1,1‑dichloroethene concentrations below the SVIAIC.  The methylene chloride concentration (110J (g/kg) detected in BH‑9‑24‑00 (0.66 to 2.66 feet bgs) exceeded the MDEQ IDWPC of 100 (g/kg.  The other four VOCs were exceeded in BH‑9‑26‑00.  The levels of benzene (640J (g/kg), ethylbenzene (3,800J (g/kg), methylene chloride (290J (g/kg), and total xylene (9,800J (g/kg) detected at BH‑9‑26‑00 (1 to 2 feet bgs), exceeded their corresponding MDEQ IDWPC of 100 (g/kg, 1,500 (g/kg, 100 (g/kg, and 5,600 (g/kg, respectively.

The following exceedances of the MDEQ IDWPC were encountered at AOI 9 for metals:  zinc in BH‑9‑3‑00 (1.5 to 2.5 feet bgs); cobalt in BH‑9‑4‑00 (0.5 to 2.5 feet bgs); nickel in BH‑9‑16B‑00 (0.66 to 2.66 feet bgs); magnesium and nickel in BH‑9‑25‑00 (0.8 to 1.8 feet bgs); and barium, cadmium, hexavalent chromium, mercury, nickel, selenium, and zinc in BH‑9‑26‑00 (1 to 2 feet bgs).  Hexavalent chromium and nickel at BH‑9‑26‑00 also exceed the MDEQ PSIC of 240,000 (g/kg and 16,000,000 (g/kg, respectively.  However, the hexavalent chromium concentration does not exceed the modified PSIC of 760,800 (g/kg, using a modifier of 3.17 based on a 400‑square‑foot source area.  It should be noted that the hexavalent chromium concentration at BH‑9‑26‑00 was erroneously attributed to BH‑9‑24‑00 by the laboratory, and therefore delineation sampling was conducted in the vicinity of BH‑9‑24‑00 in June 2002.  The delineation samples were below PSIC.  Delineation samples collected in the vicinity of BH‑9‑26‑00 at 1 to 2 feet bgs reported nickel concentrations below the PSIC.

The concentration of lead (28,100,000 (g/kg) in BH‑9‑26‑00, 1 to 2 feet bgs exceeded the MDEQ IDCC of 900,000 (g/kg.  Delineation samples collected in the vicinity of BH‑9‑26‑00 at 1 to 2 feet bgs reported lead concentrations below the IDCC.

In May 2001, approximately 90 cubic yards of material was excavated in the vicinity of BH‑9‑26‑00, from an area approximately 21 feet x 19 feet x 6 feet deep.  Verification samples were collected and analyzed for VOCs and metals, and were below IDCC and PSIC.  Therefore, soil in the vicinity of BH‑9‑26‑00 no longer exceeds IDCC and PSIC.  In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑9‑23‑00 was excavated to a depth of 2 feet below the concrete.  The excavation extended to the delineation samples.  Therefore, soil in the vicinity of BH‑9‑23‑00 no longer exceeds SVIAIC.

The following generic industrial criteria are not exceeded at AOI 9:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

Historically, 15 soil samples were collected from twelve different locations in the Former Plating Areas.  During previous investigations, the following exceedances of the MDEQ IDWPC were encountered at AOI 9:  lead at K‑32 (42,800 (g/kg); cadmium at K‑35 (6,050 (g/kg); chromium at K‑35 (1,160,000 (g/kg); lead at K‑35 (1,280,000 (g/kg); and cyanide at F‑30 (31,800 (g/kg).  An exceedance of the MDEQ IDCC for lead (1,280,000 (g/kg) was also encountered at K‑35 (see Table B.1 in Appendix B/Figure 1.5).  The total chromium results at K‑35 also exceeded the PSIC for hexavalent chromium; hexavalent chromium was not historically sampled at K‑35.  A sample was collected for total and hexavalent chromium, immediately adjacent to K‑35 in February 2003.  In this sample, both the total and hexavalent chromium concentrations are below PSIC, and hexavalent chromium accounts for approximately 8 percent of the total.  Assuming the total chromium concentration and the historical proportion of hexavalent chromium are consistent with the resample results, the historical hexavalent chromium concentration would have been approximately 92,300 (g/kg, below the PSIC.

Delineation samples collected in the vicinity of K‑35 at 0 to 2 feet bgs reported lead concentrations below the IDCC.  In April 2004, an area (20 feet x 20 feet) in the vicinity of K‑35 was excavated to a depth of 2 feet below the concrete (30 cubic yards).  The excavation extended to the delineation samples.  Therefore, soil in the vicinity of K‑35 no longer exceeds IDCC.

5.3.5.5
AOI 11 ‑ FORMER coal storage area

The general geologic conditions encountered in the Former Coal Storage Area consisted of approximately 1 to 2 feet of topsoil or coal followed by 8 to 18 feet of sand fill material as presented on geologic cross‑section C‑C' (Figure 5.8).  The remaining coal was removed as part of decommissioning and demolition activities, and the remaining coal fines were removed in June 2002.  A brown to gray clay till underlies the fill material.  A moist zone was encountered at a depth of 8.3 to 9.8 feet bgs.  Groundwater was also encountered in BH‑11‑4‑00 with a saturated thickness from approximately 13 to 15 feet bgs.  Staining accompanied with strong odors and PID readings ranging from 15 to 98 ppm was observed in BH‑11‑3‑00 at a depth of 8.3 to 10.5 feet bgs.  A sample was collected of the stained material.

Soil Sample Results

Analytical results for the soil samples identified no VOCs, 10 SVOCs, no PCBs, and 24 metals at concentrations at or above the laboratory method detection limit.  Analytical results are presented in Table 5.15.

Of the analytes detected, only four of the metal concentrations (arsenic, cobalt, iron, and selenium) exceeded any of the generic industrial criteria.  The arsenic concentration at BH‑11‑1‑00, at the surface (131,000 (g/kg) exceeded the MDEQ IDCC of 61,000 (g/kg.  The cobalt concentrations detected at approximately 8.33 to 9.75 feet bgs in BH‑11‑3‑00 (14,400 (g/kg) exceeded the MDEQ IDWPC.  The iron concentrations encountered in the fill at BH‑11‑1‑00 (90,600,000 (g/kg) exceeded the MDEQ IDWPC.  The selenium concentration at BH‑11‑1‑00, at 2.5 to 4.5 feet bgs (10,600 (g/kg) exceeded the MDEQ IDWPC of 4,000 (g/kg.

Delineation samples collected in the vicinity of BH‑11‑1‑00 at 0 to 2 feet bgs reported arsenic concentrations below the IDCC.  In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑11‑1‑00 was excavated to a depth of 4.5 feet bgs (67 cubic yards).  The excavation extended to the delineation samples.  Therefore, soil in the vicinity of BH‑11‑1‑00 no longer exceeds IDCC.

The following generic industrial criteria are not exceeded at AOI 11:

· IDCC

· SVIAIC;

· ISSIC; and

· PSIC.

No soil samples were collected at AOI 11 prior to the RFI.

5.3.5.6
AOI 12 – former Caustic tanks

The general geologic conditions encountered in the Former Caustic Tanks Area consisted of 2 to 6 inches of concrete or asphalt followed by approximately 0.2 to 1.8 feet of sand fill material overlying a brown or gray clay (till).  As presented on geologic cross‑section B‑B' (Figure 5.5), the subsurface geology in the vicinity of the Former Caustic Tanks did not appear to contain any significant sand lenses.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 4 VOCs, 1 SVOC, and no PCBs at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected in the area is presented in Table 5.16.

As presented in Table 5.16, only one VOC was detected above the generic industrial criteria.  The surface concentration of trichloroethene (110 (g/kg) at BH‑12‑1‑00, 1.5 to 2.5 feet bgs exceeded the MDEQ IDWPC of 100 (g/kg.

The following generic industrial criteria were not exceeded at AOI 12:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

No soil samples were collected at AOI 12 prior to the RFI.

5.3.5.7
AOI 13 – former headliner adhesive tanks
The general geologic conditions encountered in the Former Headliner Adhesive Tanks area consisted of approximately 1.5 feet of sand fill material overlying a brown clay (till).  As presented on geologic Cross‑section B1‑B1' (Figure 5.6), the subsurface geology in the vicinity of the Former Headliner Adhesive Tanks did not appear to contain any significant sand lenses.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 6 VOCs, 1 SVOC, and no PCBs at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected in the area is presented in Table 5.17.

The following generic industrial criteria were not exceeded at AOI 13:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

This is consistent with historical soil data for AOI 13 presented in Table B.1 (see Appendix B).

5.3.5.8
AOI 14 ‑ FORMER incinerator

The general geologic conditions encountered in the Former Incinerator area consisted of approximately 0.5 foot of topsoil followed by 3 to 7 feet of sand fill material.  A brown clay till underlies the fill material.  A moist zone was encountered at a depth of 8.3 to 9.8 feet bgs.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 4 VOCs, 3 SVOCs, no PCBs, and 23 metals at concentrations at or above the laboratory method detection limit.  Analytical results are presented in Table 5.18.

The following generic industrial criteria were not exceeded at AOI 14:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

This is consistent with historical soil data for AOI 14 presented in Table B.1 (see Appendix B).

Groundwater Sample Results

For the purposes of data evaluation, PFW‑9 was attributed to AOI 14.  Analytical results for the groundwater samples (from PFW‑9) collected from the Former Incinerator did not identify dissolved lead above the laboratory method detection limit (see Table 5.25).  Previous investigations showed an exceedance of the IDWC for total lead in the sample collected at PFW‑9 in 1997 (see Table B.2 in Appendix B/Figure 1.5).

5.3.5.9
AOI 15 ‑ OTHER FORMER USTs

Investigation of AOI 15 was not specified as part of the RFI Work Plan (CRA, May 16, 2000).  However, for the purposes of data evaluation, MW‑4 and MW‑10 were attributed to AOI 15.

Groundwater Sample Results

Analytical results for the groundwater samples from MW‑4 and MW‑10 did not identify any constituents above the laboratory method detection limit (see Table 5.25).  Previous investigations showed an exceedance of the IDWC for total lead in the samples collected at MW‑4 and MW‑10 in 1996 and an exceedance of the IDWC for TCE in the sample collected at MW‑4 in 1996 (see Table B.2 in Appendix B/Figure 1.5).  MW‑4 and MW‑10 were abandoned in April 2004, as discussed in the Monitoring Well Abandonment Report (see Appendix H).

5.3.5.10
AOI 17 – substation drainage sump
The general geologic conditions encountered in the Substation Drainage Sump area consisted of 2 to 6 inches of asphalt followed by approximately 6 to 8 feet of sand fill material overlying a gray clay till as presented on geologic cross section C‑C' (Figure 5.8).  A moist discontinuous sand lens was encountered approximately 5 to 7.5 feet bgs at BH‑17‑1‑00 and approximately 10.7 to 15.1 feet bgs at BH‑17‑2‑00.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 7 SVOCs and no PCBs at concentrations at or above the laboratory method detection limit.  Analytical results are presented in Table 5.19.

The following generic industrial criteria were not exceeded at AOI 17:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

This is consistent with historical soil data for AOI 17 as presented in Table B.1 (see Appendix B).

5.3.5.11
AOI 18 – Former inactive equipment reserve yard
The general geologic conditions encountered in the Former Inactive Equipment Reserve Yard area consisted of 6 to 8 inches of concrete followed by approximately 1 to 5 feet of a silty sand fill material overlying a brown clay till as presented on geologic cross‑sections D‑D' and D1‑D1' (Figure 5.9 and 5.10).  A moist discontinuous sand lens was encountered at approximately 18 to 20.4 and 27.5 to 30 feet bgs at BH‑18‑2‑00.  PID readings were encountered 1 to 4 feet bgs in BH‑18‑2‑00 (12 to 60 ppm) and 5 to 6 feet bgs in BH‑18‑4‑00.  Soil samples were collected from locations where elevated PID readings were identified.  No visual staining or odors were observed.

Soil Sample Results

Analytical results for the soil samples identified 4 VOCs, no SVOCs, no PCBs, and 24 metals at concentrations at or above the laboratory method detection limit.  Analytical results are presented in Table 5.20.

Surface concentrations of cobalt, iron, and manganese at BH‑18‑2‑00 and cobalt at BH‑18‑3‑00 exceeded the MDEQ IDWPC.

The following generic industrial criteria were not exceeded at AOI 18:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

During previous investigations, a total of 10 soil samples were collected from 8 locations in the Former Equipment Reserve Yard.  No exceedances of the MDEQ IDWPC or IDCC were encountered.

Groundwater Sample Results

Historically, an exceedance of the IDWC for total lead was encountered in the groundwater at MW‑3 (see Table B.2, Appendix B).  However, as presented in Table 5.25, analytical results for the groundwater samples (MW‑3) collected from the Former Inactive Equipment Reserve Yard in June 2000 and October 2002 did not identify dissolved lead concentrations at or above the laboratory method detection limit.

None of the RFI sample results at AOI 18 exceeded the MDEQ IDWC, GCC, or IGVIAIC generic screening levels.  MW‑3 was abandoned in April 2004, as discussed in the Monitoring Well Abandonment Report (see Appendix H.)

5.3.5.12
AOI 19 – former press room
The general geologic conditions encountered in the Former Press Room consisted of approximately 0.5 to 1 feet of concrete followed by 0.5 to 16 feet of sand fill material.  As presented on geologic Cross‑sections A‑A' (Figure 5.4), a brown to gray clay till underlies the fill material.  Wet sand was encountered at approximately 10 to 12.3 feet bgs at BH‑19‑4‑00.  Odors were observed in BH‑19‑1‑00 (0 to 4.5 feet), BH‑19‑4‑00 (10 feet bgs), BH‑19‑6‑00 (1 to 6 feet bgs).  Odors accompanied by PID readings ranging from 24 to 78 ppm were encountered at BH‑19‑8‑00 (1 to 4 feet bgs).  Soil samples were collected from all locations where odors or elevated PID readings were identified.

Soil Sample Results

Analytical results for the soil samples identified 9 VOCs, 20 SVOCs, no PCBs, and 24 metals at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected at AOI 19 is presented below and in Table 5.21.  The highest concentration (in (g/kg), or highest estimated concentration (denoted with a "J" qualifier), for each analyte detected in the area is listed in parenthesis below (except for the metals).  Concentrations also denoted with a "B" qualifier indicate that the associated method blank contains the target analyte at a reportable level.  The majority of the organic constituents were detected in the surface fill material encountered at borehole BH‑19‑5‑00 (0.6 to 3 feet bgs).

· The 9 VOCs detected include:

· 1,1,1‑trichloroethane (10J (g/kg),
1,1‑dichloroethane (170J (g/kg),
1,1‑dichloroethene (1.3J (g/kg),
2‑butanone (3.7J (g/kg),
4‑methyl‑2‑pentanone (1,500 (g/kg),
acetone (1,800 (g/kg),
ethylbenzene (0.70J (g/kg),
toluene (880 (g/kg), and
total xylene (40J (g/kg).

· The 20 SVOCs detected include:

· 2‑methylnaphthalene (140J (g/kg),
acenaphthene (120J (g/kg),
anthracene (260J (g/kg),
benzo(a)anthracene (180J (g/kg),
benzo(a)pyrene (530J (g/kg),
benzo(b)fluoranthene (190J (g/kg),
benzo(g,h,i)perylene (130J (g/kg),
benzo(k)fluoranthene (68J (g/kg),
biphenyl (60J (g/kg),
bis(2‑ethylhexyl)phthalate (780 (g/kg),
chrysene (620J (g/kg),
dibenzofuran (130J (g/kg),
fluoranthene (480 (g/kg),
fluorene (550J (g/kg),
indeno(1,2,3‑cd)pyrene (120J (g/kg),
naphthalene (68J (g/kg),
n‑nitrosodiphenylamine (940J (g/kg),
 phenanthrene (1,200 (g/kg), 
phenol (58J (g/kg), and
pyrene (400 (g/kg).

· 24 TCL metals were detected (see Table 5.21 for individual metal concentrations detected in the samples).

Only the cobalt concentration detected in BH‑19‑1‑00 at 0.5 to 2.5 feet bgs and the manganese concentration detected in BH‑19‑7‑00 at 0.5 to 2.5 feet bgs exceeded the MDEQ IDWPC.

The following generic industrial criteria were not exceeded at AOI 19:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

During previous investigations, a total of two soil samples were collected from two locations in the Former Press Room.  No exceedances of the generic industrial criteria were encountered (see Table B.1, Appendix B).

5.3.5.13
AOI 20 – Former TOOl room
The general geologic conditions encountered in the Former Tool Room consisted of 0.5 to 1 feet of concrete followed by approximately 0.5 to 5 feet of sand fill material overlying a brown to gray clay (till) as presented on geologic Cross‑sections B‑B' and B1‑B1' (Figures 5.5 and 5.6).  A saturated thickness was encountered approximately 5 to 6 feet bgs at BH‑20‑3‑00.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 11 VOCs, 26 metals, and total cyanide at concentrations at or above the laboratory method detection limit.  No SVOCs or PCBs were detected.  Analytical results are presented in Table 5.22.

The following generic industrial criteria were not exceeded at AOI 20:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

No samples were collected at AOI 20 prior to the RFI.

5.3.5.14
AOI 21 – Powerhouse fuel oil storage tanks
The general geologic conditions encountered in the vicinity of the Powerhouse Fuel Oil Storage Tanks consisted of approximately 0.5 to 14.5 feet of sand fill material overlying a brown to gray clay (till) as presented on geologic cross‑section C‑C' (Figure 5.8).  A moist discontinuous sand lens was encountered at approximately 10 to 11 feet bgs at BH‑21‑1‑00 and 9.5 to 14.5 feet bgs at BH‑21‑2‑00.  No visual staining was observed during the sampling activities.

Soil Sample Results

Analytical results for the soil samples identified 3 VOC, 15 SVOCs, and 22 metals at concentrations at or above the laboratory method detection limit.  A summary of the analytes detected at AOI 21 is presented below and in Table 5.23.  The highest concentration (in (g/kg), or highest estimated concentration (denoted with a "J" qualifier), for each analyte detected in the area is listed in parenthesis below (except for the metals).  The majority of the organic constituents were detected in the fill material encountered at borehole BH‑21‑2‑00 (0.6 to 3 feet bgs).

· The 3 VOCs detected include: trichloroethene (8.2 (g/kg), m&p‑xylene (95 (g/kg) and o‑xylene (320 (g/kg).

· The 15 SVOCs detected include:

· acenaphthene (79J (g/kg),
anthracene (170J (g/kg),
benzo(a)anthracene (330J (g/kg),
benzo(a)pyrene (290J (g/kg),
benzo(b)fluoranthene (400 (g/kg),
benzo(g,h,i)perylene (150J (g/kg),
benzo(k)fluoranthene (120J (g/kg),
carbazole (100J (g/kg),
chrysene (320J (g/kg),
dibenzofuran (58J (g/kg),
fluoranthene (890 (g/kg),
fluorene (85J (g/kg),
indeno(1,2,3‑cd)pyrene (170J (g/kg), 
phenanthrene (7702 (g/kg), and
pyrene (680 (g/kg).

· 22 TCL metals were detected (see Table 5.23 for individual metal concentrations detected in the samples).

The following generic industrial criteria were not exceeded at AOI 21:

· IDWPC;

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

This is consistent with historical data for AOI 21 as presented in Table B.1 (see Appendix B).

5.3.5.15
Non‑specific sampling locations
Analytical results for the supplemental soil samples collected at the two Former Waste Oil USTs at AOI 3 identified 6 VOCs (1,1,1‑trichloroethane, 1,1‑dichloroethane, chloroethane, tetrachloroethene, toluene, and xylene), no SVOCs, no PCBs, and 8 metals (chromium and lead) at concentrations at or above the laboratory method detection limit.  Analytical results are presented in Table 5.24.

Of the analytes detected, only one of the VOC concentrations (tetrachloroethene) exceeded any of the generic industrial criteria.  The tetrachloroethene concentration of 310 (g/kg at BH‑3‑7‑00 (8.5 to 9 feet bgs) exceeded its MDEQ IDWPC of 100 (g/kg.

The following generic industrial criteria were not exceeded at AOI 3:

· IDCC;

· SVIAIC;

· ISSIC; and

· PSIC.

5.4
summary of exceedances of 
Generic industrial criteria
The purpose of this section is to present a summary of the locations where there were exceedances of the generic industrial criteria.

Where Facility‑specific background values were higher than the MDEQ Part 201 Statewide Default Background Levels, the Facility‑specific background values were used for Facility screening level evaluations (see Table 5.11).

Where Facility‑specific background values were higher than the generic industrial criteria, the data were compared to the Facility‑specific background value.  Only those parameters that exceeded both the generic industrial criteria and Facility‑specific background values were classified as having exceeded the screening levels.

Figure 5.16 presents the historical and RFI soil exceedances of generic industrial criteria at the Facility.

5.4.1
SOIL CRITERIA
5.4.1.1
soil volatilization to indoor
air inhalation criteria


The 1,1‑dichloroethene concentration (1,000 (g/kg) encountered in the surface sample collected at BH‑9‑23‑00 in AOI 9 exceeded the SVIAIC of 330 (g/kg.  The location of this exceedance is presented in Figure 5.17.  In April 2004, an area (20 feet x 20 feet) in the vicinity of BH‑9‑23‑00 was excavated to a depth of 2 feet bgs (30 cubic yards).  The excavation extended to the delineation samples, which did not exceed SVIAIC.  Therefore, there are no exceedances of SVIAIC at the Facility.

5.4.1.2
particulate soil inhalation criteria

Exceedances of the PSIC were encountered at two locations in AOI 9.  The historical total chromium level detected at K‑35 (160,000 (g/kg) exceeds the MDEQ PSIC of 240,000 (g/kg for hexavalent chromium; however the K‑35 sample was not analyzed for hexavalent chromium.  A sample was collected for total and hexavalent chromium, immediately adjacent to K‑35, in February 2003.  In this sample, both the total and hexavalent chromium concentrations are below PSIC, and hexavalent chromium accounts for approximately 8 percent of the total.  Assuming the total chromium concentration in the historical sample is correct, and the historical proportion of hexavalent chromium was consistent with the resample results, the historical hexavalent chromium concentration would have been approximately 92,300 (g/kg, below the PSIC.  At BH‑9‑26‑00, the nickel level (89,600,000 (g/kg) exceeded the MDEQ PSIC of 16,000,000 (g/kg, and the hexavalent chromium level (611,280 (g/kg) exceeded the MDEQ PSIC of 240,000 (g/kg, but not the modified PSIC of 760,800 (g/kg, which uses a modifier of 3.17 based on the 400 square foot source area.  A summary of these exceedances is presented on Figure 5.18.

In April 2001, approximately 90 cubic yards of material was excavated in the vicinity of BH‑9‑26‑00, from an area approximately 21 feet x 19 feet x 6 feet deep.  Verification samples were collected and analyzed for VOCs, barium, cadmium, mercury, nickel, selenium, led, zinc, and cyanide, and were below PSIC.  Therefore, soil in the vicinity of BH‑9‑26‑00 no longer exceeds PSIC.  In April 2004, an area (20 feet x 20 feet) in the vicinity of K‑35 was excavated to a depth of 2 feet below the concrete (30 cubic yards).  Therefore, even if hexavalent chromium had been present in historical sample K‑35 above PSIC, this soil has now been removed.  Therefore, there are no exceedances of PSIC at the Facility.

5.4.1.3
industrial drinking water protection criteria

A summary of exceedances of IDWPC is presented on Figure 5.19.

It should be noted that soil in the vicinity of K‑35, MW‑14, PFW‑6, BH‑2‑3‑00, BH‑9‑23‑00, BH‑9‑26‑00, BH‑11‑1‑00, BH‑12‑1‑00, GB‑1, GB‑2, GB‑4, and GB‑7 has been removed.

 The drinking water pathway is currently incomplete at the Facility.

5.4.1.4
industrial direct contact criteria

Only four soil samples exceeded the IDCC: BH‑9‑26‑00 (1 to 2 feet bgs) for lead, BH‑2‑3‑00 (0 to 2 feet bgs) for arsenic , K‑35 for lead, and BH‑11‑1‑00 (2.5 to 4.5 feet bgs) for arsenic.  The Facility‑specific background values for the exceeded parameters were less than the MDEQ IDCC and as such were not used as screening levels.  A summary of exceedances of MDEQ IDCC is presented on Figure 5.20.

In April 2001, approximately 90 cubic yards of material was excavated in the vicinity of BH‑9‑26‑00, from an area approximately 21 feet x 19 feet x 6 feet deep.  Verification samples were collected and analyzed for VOCs, barium, cadmium, mercury, nickel, selenium, led, zinc, and cyanide, and were below IDCC.  Therefore, soil in the vicinity of BH‑9‑26‑00 no longer exceeds IDCC.  In April 2004, areas (20 feet x 20 feet) were excavated in the vicinity of BH‑11‑1‑00 (4.5 feet deep) (67 cubic yards), K‑35 (2 feet below concrete) (30 cubic yards), and BH‑2‑3‑00 (2  feet deep) (30 cubic yards).  These excavations extended to the delineation samples, which did not exceed IDCC.  Therefore, there are no exceedances of IDCC at the Facility.

5.4.1.5
infinite source soil inhalation criteria

There were no exceedances of ISSIC.

5.4.2
groundwater criteria

There were no exceedances of IDWC, GCC, or IGVIAIC in RFI samples.

5.5
EVALUATION OF generic
industrial screening criteria EXCEEDANCES

5.5.1
soil criteria

5.5.1.1
evaluation of sviaic exceedances

Soil in the vicinity of BH‑9‑23‑00 has been excavated and therefore there are no exceedances of the SVIAIC at the Facility.

5.5.1.2
evaluation of PSIC exceedances

Soil in the vicinity of BH‑9‑26‑00 and K‑35 has been excavated and therefore there are no exceedances of the PSIC at the Facility.

5.5.1.3
evaluation of IDWPC exceedances

IDWC were not exceeded in RFI samples at this Facility and as a result, the IDWPC exceedances are considered to represent a low risk to groundwater.  It should also be noted that the drinking water pathway is currently incomplete.

5.5.1.4
evaluation of idcc exceedances

Soil in the vicinity of BH‑2‑3‑00, BH‑9‑26‑00, BH‑11‑1‑00, and K‑35 has been excavated and therefore there are no exceedances of the IDCC at the Facility.

5.5.2
GROUNDWATER CRITERIA
There are no exceedances of groundwater criteria.

6.0
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
REALM conducted the first phase of an RFI at the Former Peregrine (US) Inc. Coldwater Road Facility in Genesee Township, Michigan between May 2000 and August 2000.  The investigative activities focused on 12 AOIs identified as requiring further review in the RFI Work Plan (CRA, May 16, 2000) out of the 21 AOIs identified in the DOCC Report (CRA, March 31, 2000).  The RFI also included supplemental soil sampling at AOI 3 (in the vicinity of the two former waste oil USTs which had been removed from outside the east wall of Building 44), supplemental soil sampling in the vicinity of BH‑9‑26‑00, delineation sampling in the vicinity of BH‑2‑3‑00, BH‑9‑23‑00, BH‑11‑1‑00, and K‑35, and the collection of perched water samples from pre‑existing monitoring wells.  The supplemental rounds of investigation were completed between April 2001 and February 2003.  The RFI investigation was completed in general accordance with the specifications outlined in the RFI Work Plan (CRA, May 16, 2000) except as noted in the text.

The RFI consisted of four tasks:

Task 1:
Topographic Survey

Task 2:
Groundwater Use Inventory

Task 3:
Characterization of Areas of Interest

Task 4:
RFI Report

An aerial photograph of the Facility was taken on March 25, 2000 (Figure 1.3).  A three‑dimensional representation of the aerial photograph is presented on Figure 6.1.  A 3‑D animation of the aerial view of the Facility is presented on the CD located at the back of the report.  The aerial photograph was used as the basis for a ground survey which established a new base plan and reference elevations for the Facility.  A three‑dimensional representation of the topography is presented on Figure 6.2.  A 3‑D animation of the topography of the Facility is presented on the CD located at the back of the report.  All RFI activities were incorporated into the new Facility‑wide survey.

A groundwater use inventory was completed in a radius of approximately 1.5 mile of the Facility.  The groundwater use inventory identified a number of potential groundwater users primarily to the north and east of the Facility and verified that all domestic wells were completed in the deeper overburden or bedrock aquifers, which are protected by regionally extensive glacial till aquitards.

The RFI was implemented to characterize the nature and extent of hazardous waste and hazardous waste constituents which may be present at each AOI identified as needing additional characterization as a result of previous operations and/or releases.  The potential chemical constituents and associated soil quality at each AOI were investigated by installing at least two boreholes in each AOI identified as requiring additional characterization.  The borehole locations, borehole depths, number of samples collected, the parameters analyzed, and procedures/methodologies utilized to investigate each AOI were based on historical operations for the AOI [as discussed in the DOCC Report (CRA, March 31, 2000)/RFI Work Plan (CRA, May 16, 2000)].

The boreholes completed during Task 3 were advanced by Altech Services L.L.C. using a drill rig equipped with the direct push technology.  Boreholes were completed to depths ranging between approximately 2 and 30 feet bgs.  All sample collection, sample screening, sample analytical and equipment decontamination procedures were consistent with those outlined in the QAPP (CRA, May 16, 2000).  Soil samples and QA/QC samples (duplicates, rinse blanks, etc.) selected for chemical analysis were submitted to STL for one or more of the analyses identified below:

· TCL VOCs by U.S. EPA Method 8260B;

· TCL SVOCs by U.S. EPA Method 8270C;

· TCL PCBs by U.S. EPA Method 8082;

· TAL inorganic constituents (metals) by U.S. EPA Methods 6010B, 6020, and 7471A;

· Total cyanide and sulfide by U.S. EPA Methods 9012A and 9030B, respectively; and

· U.S. EPA Appendix IX VOCs, SVOCs, PCBs (excluding pesticides, herbicides, dioxin, and furans) and/or metals using the same analytical methods referenced above.

As specified in the RFI Work Plan (CRA, May 16, 2000), six existing shallow groundwater monitoring wells at the Facility were also resampled.  Groundwater samples selected for chemical analysis were submitted to STL for one or more of the following analyses:

· TCL VOCs by U.S. EPA Method 8260B; 

· Dissolved Lead by U.S. EPA Method 6010B; and

· Dissolved Barium by U.S. EPA Method 6010B.

The general geologic profile of the uppermost 30 feet of overburden soils consisted of a surficial silty sand unit underlain by a laterally extensive low hydraulic conductivity glacial clay till (which was consistent with geologic profiles identified during previous investigations).  East‑west and north‑south geologic profiles are presented on Figure 6.3 and 6.4, respectively.  A 3‑D animation of the shallow geology at the Facility is presented on the CD located at the back of the report.

During the investigation, groundwater monitoring wells were to be installed and sampled if the native porous media encountered throughout the AOI was greater than 5 feet thick and the zone of saturation was continuous horizontally and greater than 2 feet thick.  However, as summarized below, the saturated silty sand layers encountered above the glacial clay till deposits were laterally discontinuous, of limited vertical thickness, or absent altogether.

	AOI
	Sand Lenses
	Depth Encountered
(ft. bgs)
	Silty Sand Layer Thickness
(ft)

	2
	0
	(through 25 )
	Not Applicable

	8
	0
	(through 15 )
	Not Applicable

	9
	2
	5 to 5.5, 10 to 11
	0.5 to 1.0

	11
	2
	8.3 to 9.8, 13.1 to 15.1
	1.5 to 2

	12
	0
	(through 10)
	Not Applicable

	13
	0
	(through 15)
	Not Applicable

	14
	0
	(through 15)
	Not Applicable

	17
	2
	4.2 to 7.5, 10.8 to 15.1
	3.3 to 4.3

	18
	2
	18 to 20.3, 27.5 to 30
	2.3 to 2.5

	19
	1
	10 to 12.4
	2.4

	20
	1
	5 to 5.8
	0.8

	21
	2
	9.5 to 14.5
	1 to 5


These native silty sand layers encountered during the RFI did not meet the monitoring well screening requirements specified in the RFI Work Plan (CRA, May 16, 2000) (i.e., 5 feet of porous media, 2 feet saturated, continuous horizontally).  Therefore, no monitoring wells were installed during the RFI investigation.  The RFI investigations were consistent with previous investigations, which not encountered a continuous water table aquifer immediately below the surface of the Facility.  This is primarily related to the occurrence of a massive regional clay till which exists at or near surface in the area.  The locations of perched groundwater identified at the Facility are presented on Figure 6.5.  A 3‑D animation of the perched water table is provided on the CD located at the back of the report.

A comprehensive summary of the organic and inorganic analytes detected at each AOI, their reported concentrations, and the generic industrial criteria, used as the screening levels, for soil and perched water are presented in Tables 5.12 through 5.25.  Included as screening levels for soils are Facility‑specific inorganic background values.  Facility‑specific background values were established using the Sampling Strategies and Statistics Training Materials (S3TM) Guidance Document (MDEQ, 2002).

As presented in Tables 5.12 through 5.25, the organic constituents (VOCs, SVOCs, and PCBs) detected in soil during the RFI were predominately at near surface elevations within the surficial silty sand or engineered fill materials.

There was a single exceedance of SVIAIC for 1,1‑dichloroethene (1,000 (g/kg at BH‑9‑23‑00) at the Facility.  Soil in the vicinity of BH‑9‑23‑00 was excavated in April 2004, and therefore there are no longer exceedances of SVIAIC at the Facility.

Two metals (arsenic and lead) exceeded IDCC at four of the sampling locations (BH‑2‑3‑00/BH‑11‑1‑00 and BH‑9‑26‑00/K‑35, respectively).  Soil in the vicinity of BH‑9‑26‑00 was excavated in April 2001, and soil in the vicinity of BH‑2‑3‑00, BH‑11‑1‑00, and K‑35 was excavated in April 2004.  Therefore, there are no longer exceedances of IDCC at the Facility.

There were three exceedances of the PSIC at AOI 9: hexavalent chromium at 611,280 (g/kg at BH‑9‑26‑00 which exceeded the PSIC of 240,000 (g/kg but not the modified PSIC of 760,800 (g/kg, nickel at 89,600,000 (g/kg at BH‑9‑26‑00 which exceeded the PSIC of 16,000,000 (g/kg, and total chromium at K‑35 which exceeded the PSIC of 240,000 (g/kg for hexavalent chromium.  (It should be noted that based on total and hexavalent chromium samples collected immediately adjacent to K‑35 in February 2003, the hexavalent chromium concentration in the historical K‑35 sample was unlikely to have exceeded PSIC.)  Soil in the vicinity of BH‑9‑26‑00 was excavated in April 2001, and soil in the vicinity of K‑35 was excavated in April 2004.  Therefore, there are no longer exceedances of PSIC at the Facility.

There are no Groundwater Surface Water Interface (GSI) issues at the Facility since no surface water exists on the Facility property or adjacent and downgradient to the Facility and shallow groundwater is discontinuous.

The only generic industrial criteria that are still exceeded in soil at the Facility are IDWPC at K‑32 (total chromium); F‑30 (total cyanide); BASE1 (total chromium, nickel); BASE2 (total chromium); BH‑26A‑01 (total chromium, nickel); BH‑3‑7‑00 (tetrachloroethene); BH‑26C‑01 (total chromium); BH‑11‑3‑00 (cobalt, iron); BH18‑2‑00 (cobalt, iron, manganese); BH‑18‑3 (cobalt); BH‑9‑3‑00 (zinc); BH‑9‑4‑00 (cobalt); BH‑9‑16B‑00 (nickel); BH‑9‑24‑00 (methylene chloride); BH‑9‑25‑00 (magnesium, nickel); BH‑19‑1‑00 (cobalt); BH‑19‑7‑00 (manganese); and PFB‑7 (arsenic).  None of these constituents have been detected in perched water at concentrations exceeding IDWC.  In addition, IDWC were exceeded in six historical perched water samples (PFW‑9 (lead); MW‑13 (trichloroethene), MW‑3 (lead), MW‑4 (lead, trichloroethene), PFW‑10 (barium); and MW‑10 (lead)), however, these detections were prior to the RFI.  It should be noted that these monitoring wells were all resampled during the RFI and none of the results exceeded IDWC.  A deed restriction on the potable use of groundwater will be further evaluated.
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