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1.0 INTRODUCTION 

This Report presents a request for amendment to the 40 Code of Federal Regulations 
(CFR) 761.61 (c) approval granted by the United States Environmental Protection 
Agency (U.S. EPA) and the Indiana Department of Environmental Management (IDEM) 
on October 26, 2006 for activities associated with the East Plant Area of the General 
Motors Corporation (GM) Powertrain Facility (Facility) located in Bedford, Indiana.  
This Amendment, entitled Request for Amendment to the 40 CFR 761.61 (c) Approval 
Over 50 milligrams per kilogram (mg/kg) Polychlorinated Biphenyl (PCB) Soil Source 
Removal, West Plant Area, provides for select soil removal and disposal in the East Plant 
Area vault, placement of fill and capping of a historic fill area in the West Plant Area of 
the same Facility.  This request has been prepared as part of the West Plant Area Interim 
Measure (IM) by Conestoga-Rovers & Associates, Inc. (CRA), on behalf of GM, as part of 
the Resource Conservation and Recovery Act (RCRA) Corrective Action (CA) activities 
being conducted under the Performance-Based CA Agreement (Agreement) (effective 
March 20, 2001, and amended on October 1, 2002) between U.S. EPA and GM for the 
Facility. 
 
The Facility location and Facility plan are presented on Figures 1.1 and 1.2, respectively.  
 
This Report is submitted in support of the November 15, 2007 letter request to amend 
the 40 CFR 761.61 (c) Approval issued for the East Plant Area IM and the Northern 
Tributary IM Work Plan by U.S. EPA.  A copy of this approval is included in 
Appendix A.  
 
 
1.1 GENERAL 

The Facility is located at 105 GM Drive in Bedford, Lawrence County, Indiana, 47421.  
The Facility produces aluminum casting products, such as transmission cases, pistons, 
and engine blocks. Major aluminum production processes include die casting and 
permanent molding.  The Facility has been operating as an aluminum foundry since 
1942, with major facility modifications completed in 1950, 1953, 1966, 1971, 1974, 1979, 
and 1980.  
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1.2 PURPOSE 

The purpose of this Report is to present a summary of the current conditions of the West 
Plant Area and to provide the details related to the implementation of the Source 
Removal for the West Plant Area.  This Report summarizes the information obtained 
during Site investigation activities conducted by GM, including: 
 
• a review of regional geology, hydrogeology, and hydrology; 

• a review of local geological, hydrogeological, and hydrological conditions at the 
West Plant Area; and 

• a summary of existing conditions and information relating to the nature and extent 
of PCB impacts at the West Plant Area.  

 
 
1.3 REPORT ORGANIZATION 

The Report consists of the following documents: 
 
• Text; 

• Figures; 

• Tables;  

• Preliminary Construction Drawings; and 

• Appendices. 

 
The approved Ambient Air Quality Monitoring Plan (AAQMP) (CRA, May 2004) as 
modified (CRA, January 2007) presented in Appendix B, Quality Assurance Project Plan 
(QAPP) (CRA, July 25, 2006) presented in Appendix E, and Consolidated Health and 
Safety Plan (HASP) (CRA, April 2007) presented in Appendix C, will apply to the source 
removal activities. 
 
This Report is organized as follows: 
 
Section 2.0 - Summary of Corrective Action 
This section provides an outline of the West Plant Area IM. 
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Section 3.0 – Site Information 
This section provides background information related to Site land use, geology, 
hydrogeology, hydrology, etc. 
 
Section 4.0 – Source Excavation and Placement of ≥50 mg/kg PCB Soil in the Vault 
This section describes the material excavation rationale and the methodology of material 
excavation and placement within the East Plant Area Vault (Vault). 
 
Section 5.0 – Cover System Design 
This section describes the West Plant Area Cover System (Cover System) design 
rationale and components. 
 
Section 6.0 – Cover System Material Details 
This section specifies requirements for materials used in the Cover System construction. 
 
Section 7.0 – West Plant IM Construction 
This section describes support facilities, creation of the Cover System Development Plan 
and post construction monitoring. 
 
Section 8.0 – Sediment and Erosion Control 
This section describes methods and best practices to be implemented by the selected 
contractor to control erosion. 
 
Section 9.0 – Institutional Controls and Monitoring 
This section presents institutional controls to be implemented and monitoring to be 
completed during the completion of excavation activities. 
 
Section 10.0 – Operation, Maintenance, and Monitoring 
This section describes the requirement for long term monitoring and maintenance of the 
Cover System. 
 
Section 11.0 – Administrative Tasks 
This section describes required permits, applications and approvals to complete prior to 
commencing construction.  Financial assurance for the long-term care of the Cover 
System is also discussed. 
 
Section 12.0 - Project Schedule 
This section presents the project schedule. 
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Section 13.0 - Community Relations 
This section presents various means of community participation and awareness. 
 
Section 14.0 - References 
This section presents references cited in this Report. 
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2.0 SUMMARY OF WEST PLANT AREA CORRECTIVE ACTION 

The proposed IM to be implemented for the West Plant Area consists of the following 
major components: 
 
i) excavation of ≥50 mg/kg PCB soils from Area of Interest (AOI) 21 area one  and 

AOI 21 area two (AOI 21-1 and AOI 21-2, respectively) as described in the West 
Plant Area IM Work Plan (Work Plan); 

ii) transportation of the excavated ≥50 mg/kg PCB soils related to the 
implementation of the soil excavation and disposal in the Toxic Substance 
Control Act (TSCA) Compliant Vault in the East Plant Area (Vault); 

iii) construction of a gravel collector drain and sump to collect non-aqueous phase 
liquid (NAPL) if it is encountered during the excavation.  Collected 
NAPL/groundwater will be separated.  NAPL will be characterized for off-Site 
disposal.  Collected water will be pumped to the existing wastewater treatment 
facility for treatment prior to discharge; 

iv) construction of a low permeability cover system over soil excavation areas.  This 
system will consist of vegetated clay/flexible membrane liner (FML) composite 
cover system meeting TSCA design requirements.  An asphalt cover will also be 
installed to allow the area to be used as a parking lot for the Facility.  This system 
will include placement of <50 mg/kg PCB soil from the Removal Action (RA) to 
provide backfill for ≥50 mg/kg PCB excavations and as grading fill for the 
parking lot; 

v) abandonment of selected stormwater infrastructure in AOI 21-1 as described in 
the Work Plan, including the MH-ST-43 catch basin.  This will include pumping 
each pipe section full of grout to prevent any future infiltration and/or flow.  In 
addition, the 22-inch inlet and 24-inch outlet to and from the catch basin, as well 
as the 48-inch outfall to the west of GM Drive, will be sealed with plugs after 
grouting; and the catch basin will be grouted within 3 feet (ft) of the surface.  The 
area will be regraded/restored to ensure proper drainage, ensuring the roadway 
does not flood during precipitation events; 

vi) operation and maintenance of a water treatment system (already constructed) for 
treatment of potentially contaminated waters generated during construction and 
filling of the Vault, and any necessary NAPL/groundwater collection system 
installed as part of this IM;   

vii) implementation of access/deed restrictions; and 

viii) implementation of operation, maintenance, and monitoring programs. 
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Construction of the Vault was completed based on the East Plant Area Vault Design 
Report included in the East Plant Area IM Vault Development Plan (CRA, February 
2006).  Soil Source Removal within the East Plant Area was completed under the East 
Plant Area Soil Source Removal Design Report (CRA, May 2006). 
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3.0 SITE INFORMATION 

3.1 SITE LOCATION AND DESCRIPTION 

The Facility lies on approximately 152.5 acres of land on either side of GM Drive and 
extends north along Bailey Scales Road.  The Facility property boundaries, buildings, 
and support facilities are presented on Figures 1.1 and 1.2. 
 
Currently, the Facility is bordered by residential and undeveloped areas to the north; by 
the Canadian and Pacific Railway, and IMCO (a Kaiser aluminum recycling facility) to 
the south; by residential and undeveloped areas to the east; and by the railway, 
industrial and residential properties and a cemetery to the west.  
  
The Facility is currently zoned and utilized for industrial purposes.  The reasonably 
foreseeable future land use is industrial. 
 
The Vault is under construction in the East Plant Area, east of GM Drive, west of the 
Stormwater Lagoon. The current Vault design volume capacity is approximately 
135,000 cubic yards (cy) of which 2.5%, approximately 3,000 cy, of capacity remaining as 
of November 2007.  This will accommodate the prescribed quantity of PCB 
contaminated material requiring excavation in the West Plant Area.   
 
 
3.2 GEOLOGIC/HYDROGEOLOGIC/HYDROLOGIC CONDITIONS 

3.2.1 REGIONAL PHYSIOGRAPHY AND TOPOGRAPHY 

The State of Indiana covers an area of approximately 36,300 square miles.  The state's 
topography ranges from 324 to 1,257 feet above mean sea level (AMSL).  The lowest 
point of elevation is in the southwest corner of Indiana, where the Wabash River flows 
into the Ohio River.  The highest point is in Wayne County in east central Indiana. 
 
 
3.2.2 REGIONAL LAND USE 

Regional land use in this area is mixed, consisting of industrial, commercial, residential 
and agricultural.  The primary crops are corn, soybeans, feed grains, and hay.  Raising 
livestock is common throughout the area.  Industrial and commercial uses are also 
important, especially near urban areas.  Oil and gas (in the east central section) was 
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discovered in 1889, however, this resource was depleted by 1912.  There are several oil 
and natural gas fields located in the southwestern portion of Indiana. 
 
 
3.2.3 REGIONAL GEOLOGY 

The Facility lies within an area of Indiana that was not glaciated (driftless area) during 
the last glacial period on the North American continent.  The maximum progression of 
the Illinoian Glacial advance (the furthest advance of the Laurentide Ice Sheet) lies to the 
west, north, and east of the immediate region surrounding the Facility (Figure 3.1).  
Consequently, the surficial geology of the area generally consists of a relatively thin 
layer of unconsolidated deposits of sand, clay, and fragments of chert produced by the 
weathering of limestone bedrock and wind-deposited silty material, known as loess.  
Thicker deposits of proglacial outwash, lake sediment, and recent alluvium occurs along 
the major stream valleys (Figure 3.2).  The surficial deposits range in thickness from 
zero ft along bedrock outcrops to approximately 100 ft thick along Salt Creek and the 
East Fork of the White River (Gray, 1974). 
 
The bedrock within the region is near the eastern margin of a structure known as the 
Illinois Basin.  The bedrock formations in this area generally dip to the southwest at 
approximately 20 to 25 ft per mile.  The Cincinnati Arch lies to the east of the Illinois 
Basin and covers much of Indiana (Figure 3.2) (Indiana Geological Survey, 2001). 
 
Two regional structures are within the vicinity of the Facility, the Leesward Anticline 
and the Mt. Carmel fault (Figure 3.2).  The Leesward Anticline is located to the north 
and east of Bedford and plunges to the south-southeast.  The Mt. Carmel fault is a 
normal fault with the downthrown side located to the west of the fault.  This fault is 
located to the north and east of the Facility and truncates the Leesward Anticline on its 
western side.  The Mt. Carmel fault generally acts as a hinge line, with gentler dips to 
the west of the fault and slightly steeper dips to the east (Melhorn and Smith, 1959). 
 
Bedrock within the immediate vicinity of the Facility (Figure 3.3) consists of the lower 
beds of the Middle Mississippian St. Louis Limestone (the oldest formation within the 
Blue River Group) and is only approximately 25 ft thick in the immediate vicinity of the 
Facility (Melhorn and Smith, 1959).  Immediately underlying the St. Louis Limestone, 
and outcropping to the east of the Facility, are the Salem Limestone, the Harrodsburg 
Limestone, and the Ramp Creek Limestone Formations, respectively.  These 
Mississippian formations comprise the Sanders Group.  The Salem Limestone formation 
is approximately 70 to 80 ft thick, where fully preserved, the Harrodsburg Limestone 
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formation is approximately 80 to 90 ft thick in the area, and the Ramp Creek is 
approximately 20 ft thick (Melhorn and Smith, 1959).  Figure 3.4 presents a generalized 
stratigraphic column for Paleozoic formations in Indiana. 
 
The uppermost formation of The Borden Group is the Edwardsville Shale Formation, 
which underlies the limestones in the area.  The Borden Group consists of approximately 
500 to 800 ft of silty, calcareous shale, interbedded with some siltstone, sandstone and 
minor limestone.   
 
The Sanders and Blue River Groups have been described to consist mostly of carbonates, 
with minor amounts of chert, shale, siltstone, anhydrite, gypsum, and calcareous 
sandstone.  A thin bed of brown dolomitic limestone commonly marks the bottom of the 
St. Louis Limestone.  The Salem Limestone, which is more massively bedded limestone, 
is also known as the Indiana Limestone, the Bedford Limestone, or the Oolitic Limestone 
and is quarried as fine building stone.  However, some horizons may contain geodes, 
joints and solution fractures, which render the formation less suitable for quarrying 
(Fenelon and Bobay, 1994). 
 
Numerous joints and fractures are present in these formations with master sets trending 
east-west within these Mississippian limestones, with minor sets 90 degrees to the 
master sets (Powell, 1976 and 2001).  Numerous sinkholes can be observed on the United 
States Geological Survey (USGS) topographic quadrangles approximately 5 to 10 miles 
to the west of the Facility, with much less surface expression through the mid and 
eastern portions of the county.  Several caverns have been mapped in Lawrence County, 
including one of the largest mapped caverns in the United States, the Blue Springs 
Cavern, located approximately five miles southwest of the City of Bedford.  Other 
mapped caverns in the area include the Shiloh Cave, the No Sweat Cave, the Dog Hill 
Cave, the Donnehue Cave, and the Salt Creek Cave.  Other unmapped caverns within 
close proximity to the Facility include: Mouse Hole Cave, located one mile 
east-northeast; Eighteenth Street Cave, located one and one-half miles to the 
south-southeast; and Armstrong Caves I and II, located one and one-half miles to the 
west-southwest (Etzel, 1982).  The City of Bedford lies within the physiographic 
province known as the Mitchell Plain, or Plateau (karst plain).  The Mitchell Plain 
extends from near Bloomington south to the Ohio River within the State of Indiana. 
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3.2.4 REGIONAL HYDROGEOLOGY 

Groundwater resources are found in Lawrence County along the valleys of the major 
rivers or streams and within the thick Mississippian carbonate aquifer system (within 
the western portion of Lawrence County) and the Silurian-Devonian carbonate bedrock 
aquifer (within the eastern portion of Lawrence County). 
 
There are two basic types of aquifers:  unconfined and confined.  Unconfined aquifers in 
Lawrence County generally occur along the Salt Creek and the East Fork of the White 
River within the proglacial outwash deposits, glaciolacustrine deposits, and recent 
alluvium.  The tops of unconsolidated aquifers are often exposed to the surface or have a 
very thin covering of non-aquifer material, generally comprised of silt and clay (Fenelon 
and Bobay, 1994). 
 
Groundwater flow within the confined (carbonate) aquifers takes place along the joints, 
fractures, and bedding planes that eventually may become enlarged by solution to cave 
passages or karst features.  Recharge to a karst system occurs through surface openings 
that vary in scale from narrow, solutionally widened joints to large sinkholes.  Discharge 
typically occurs through springs, which are solutionally widened joints or bedding 
planes, but may be enlarged, to sizable cave openings.  Most groundwater within this 
aquifer system discharges to surficial water bodies, to underground water bodies, and to 
springs (Etzel, 1982). 
 
 
3.2.5 REGIONAL HYDROLOGY 

Most of the rivers in the East Fork White River Basin drain to the southwest.  According 
to USGS Water Resources Division, the annual average flow recorded in 2006 at the East 
Fork White River gauging station, located 7.8 miles southeast of Bedford in Lawrence 
County, is 6,175 cubic feet per second (cfs). 
 
Major tributaries to the East Fork White River include the Muscatatuck River, Salt Creek, 
Driftwood River, Flatrock River, and the Big Blue River.  Drainages in the East Fork 
White River Basin include the Lost River, Sugar Creek, Graham Creek, Clifty Creek, Big 
Creek, Indian Creek, White Creek, Brandywine Creek, and the Little Blur River. 
 
Rivers in the eastern half of the East Fork White River Basin have a subparallel drainage.  
Those rivers include the Sugar Creek, Big Blue River, Little Blue River, Flatrock River, 
Clifty Creek, Sand Creek, Vernon Forth, Graham Creek, and the East Fork White River 
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from Medora to Jonesville (see Figure 3.5 for the Lower East Fork White River Drainage 
Map). 
 
Drainage of the Mitchell Plain in central Lawrence County (west of the Facility), 
northeast Orange County, and Monroe County is different from the rest of the East Fork 
White River Basin.  In the streams that flow across the Mitchell Plain, surface water may 
be intercepted by swallow holes and diverted underground into the groundwater 
system or subterranean channels. 
 
 
3.3 WEST PLANT AREA SETTING 

The West Plant Area is located on the portion of the Facility to the west of GM Drive and 
south of Breckenridge Road.  It is bordered to the east by GM Drive and the East Plant 
Area; to the north by Breckenridge Road and residential properties Parcels 378 through 
382, and 384 through 386; to the west by residential properties Parcels 1, 2, 19, 399, and a 
trucking company; and to the south by rail road tracks. 
 
 
3.3.1 WEST PLANT AREA GEOLOGY 

The natural soil in the immediate vicinity of the Facility is known as Crider.  Crider soil 
is a fine-grained, silt loam to silty clay loam.  Crider soil develops on 20 inches to 
45 inches of silty loess over clayey material derived from limestone (USDA, 1985). 
 
The overburden materials at the West Plant Area consist mostly of fill material, 
including clay, sand, and silt.  Within AOIs 21-1, 21-2, and 21-4, this fill material was 
placed in a preexisting ravine sloping to the northeast, east, and north, respectively.  The 
fill in AOI 21-2 was placed in a ravine which connects with the ravine excavated within 
the East Plant Area Vault. The thickness of the overburden materials varies considerably 
across the West Plant Area.  The depth of native material through AOI 21-1 ranges 
approximately 4 to 8 ft below ground surface (bgs).  The depth to native material varies 
throughout AOI 21-2, ranging from approximately 2.0 to 27.5 ft bgs.  The average depth 
of fill in this AOI is approximately 12.7 ft bgs.  Figure 3.6 shows the location of the AOIs 
to be excavated under this Report. 
 
The overburden within the West Plant Area is underlain by the St. Louis and Salem 
Limestone Formations.  The St. Louis Limestone Formation has been identified to be 
highly weathered and fractured near surface.  Fracture density appears to decrease with 
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depth.  The highly weathered and fractured St. Louis Limestone is underlain by the 
Salem Limestone (also known as the Indiana, Bedford, or Oolitic Limestone) which is the 
limestone formation utilized by local quarries for fine building stone.  The Salem 
Limestone is also somewhat weathered and fractured at the erosional rock surface but is 
generally more massive and less weathered and fractured than the St. Louis Limestone.  
The Salem Limestone becomes more massive with depth.  The location of St. Louis and 
Salem Formation contacts through the East Plant Area are presented on Figure 3.7.  
Available bedrock topographic information is presented on Figure 3.8.   
 
Additional information on the West Plant Area geology has been previously presented 
in the Soil Technical Memorandum (TM) (CRA, April 2004) and RCRA Facility 
Investigation (RFI) Work Plan (CRA, October 2001).  
 
 
3.3.2 WEST PLANT AREA HYDROGEOLOGY 

The Conceptual Site Model for the shallow bedrock groundwater flow is presented on 
Figure 3.9.  This Conceptual Site Model describes the shallow groundwater flow through 
the upper fractured/weathered bedrock at the Facility.  Recharge to the shallow 
groundwater flow system occurs through the overburden materials and directly into 
bedrock, where exposed.  Discharge of the shallow bedrock groundwater flow system 
occurs through springs and seeps in topographically low areas (e.g., creeks and ditches).  
Perched groundwater within the unconsolidated overburden material has also been 
observed at a few locations across the Facility.  These perched groundwater lenses are 
not continuous across the Facility and, where observed, occur within the more granular 
fill material.  Discharge from perched groundwater within AOI 4 have been observed 
and are currently being controlled through the installation and operation of the SSC 
Systems. 
 
The shallow groundwater flow system contours (the uppermost potentiometric surface) 
are presented on Figure 3.10.  The overburden and shallow bedrock groundwater flow 
system in the AOI 21-2 area flows to the east.  In the area where fill is proposed to be 
removed from AOI 21-2, groundwater flows toward the underdrain system of the 
constructed Vault, just downgradient of this fill area.  This underdrain system, along 
with the proposed perimeter bedrock groundwater collection trench that will be 
installed along the perimeter of the East Plant Area, will ensure that any overburden 
groundwater present in this fill area will be collected and treated.   
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The results of groundwater sampling across the Facility and the completed dye tracer 
testing support the Conceptual Site Model described above (draft CA 750 Environmental 
Indicator Report, CRA, August 2007).   
 
 
3.3.3 WEST PLANT AREA HYDROLOGY 

The Facility is situated on a topographic ridge, such that the Facility is drained by 
surface runoff primarily to the east and northeast in small valleys, which are tributaries 
of Bailey's Branch of Pleasant Run Creek.  According to Facility personnel, surface water 
runoff from the Facility to the west of the Facility is minimal.  The ridge top is 
approximately 150 ft to 185 ft higher than the valley bottom, located approximately 
one-half mile northeast of the Facility. 
 
Stormwater from the manufacturing portions (e.g., improved surfaces) of the Facility is 
currently collected in the Stormwater Lagoon.  Stormwater from non-operational 
portions of the Facility (i.e., property located north and east of the Stormwater Lagoon) 
drains directly to several unnamed ditches and eventually to Bailey's Branch of Pleasant 
Run Creek, except where construction activities require collection and treatment of 
stormwater (e.g., Cover System construction activities). 
 
 
3.4 EXTENT OF CONTAMINATION 

In AOI 21-1 a surficial soil sample at boring B-X129Y247 collected during the CA 
exhibited a total PCB concentration of 67 mg/kg.  This result was detected near the 
intersection of Breckenridge Road and GM Drive.  Twelve subsequent soil borings (RFI 
Work Plan: Addendum No. 7 (CRA, November 2004)) were completed to delineate 
horizontal and vertical extent of PCBs in soil at this location.  Figure 3.11 shows the 
boring locations and Table 3.1 presents the data for all collected soil samples in AOI 
21-1.  Currently the area around the boring location B-X129Y247 is fenced to prevent 
potential exposure to the surficial soil. 
 
In AOI 21-2, a surficial soil sample at soil boring B-X143Y193B had a total PCB 
concentration greater than the Site Screening Level (7.4 mg/kg).  The area is located 
south of AOI 21-1, to the northeast of the existing office building in a grassy area 
between the building and GM Drive.  Subsequent delineation activities, which included 
70 additional borings, were completed as part of RFI Work Plan:  Addendum No. 7 
(CRA, November 2004).  The boring locations for AOI 21-2 are presented on Figure 3.12 



DRAFT FOR REVIEW 
DECEMBER 12, 2007 

 
 

 
  
 

013968 (253) 14 CONESTOGA-ROVERS & ASSOCIATES 

and soil sample results are presented on Table 3.2.  Because PCB concentrations in 
surface soils at several soil boring locations in this area are above the Site Screening 
Level, AOI 21-2 is currently fenced to prevent potential exposure to the soil. 
 
As much of the ≥50 mg/kg PCB mass as practical will be removed from AOI 21-2 as part 
of the West Plant Area IM.  Delineation of the ≥50 mg/kg PCB soil is based on the 
investigations completed during the various phases of the RFI.  These data are presented 
in the Work Plan.  The data utilized in the delineation are presented in Tables 3.1 and 
3.2.  Figures 3.13.1 through 3.13.11 present a 3-dimensional view of the extent of PCB 
impacted material in AOI 21-2.  The total estimated volume of ≥50 mg/kg PCB soil 
delineated is 1,440 cy. 
 
The data obtained through the completion of the investigations in the West Plant Area, 
were divided into 2-foot intervals for the purpose of defining the limits of material 
removal.  Elevation intervals ranged from 0 – 2 ft bgs through 20 – 22 ft bgs.  For each of 
these intervals, the limit of ≥50 mg/kg PCB soil was determined.  This information is 
presented on Drawings C-01 through C-13.  For each interval, the limit of <50 mg/kg 
PCB soil which requires removal to reach ≥50 mg/kg PCB soil at lower elevation 
intervals, was also determined and is identified on the same drawings.  Figure 3.14 
presents a plan view of the final definition of the prescribed excavation limits per 
interval.  Figure 3.14 also presents a plan view of the extent of the ≥50 mg/kg PCB soil 
and the extent of the <50 mg/kg PCB soil to be moved at the surface.  Figure 3.15 
presents a cross section through the area and alternative slopes to be used pending soil 
stability.  Figures 3.16 and 3.17 present areas that may not be possible to excavate due to 
safe soil slope limitations and the location of the adjacent pressurized gas line.  The 
extent of excavation identified shows limits that may not be possible to excavate to 
protect the pressurized gas line based on reasonable worst-case assumptions.  Other 
utilities and the road also warrant consideration, although protection of the pressurized 
gas line should protect these features as well.  The perimeter excavation will proceed at 
a 3:1 slope with a 2:1 slope from the gas line.  The slope from the gas line will be kept as 
steep as safely possible and as field conditions permit.  Approximately 6,000 to 8,000 cy 
of <50 mg/kg PCB soil will be to be excavated and stockpiled to access the ≥50 mg/kg 
PCB soil.  At a 2:1 slope from the gas line approximately 225 cy of delineated ≥50 mg/kg 
PCB soil will not safely be accessible.  Delineated ≥50 mg/kg PCB soil will be removed 
to the extent it may be safely removed without exposing or otherwise compromising the 
integrity of the pressurized gas line.   
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4.0 SOURCE EXCAVATION AND PLACEMENT OF PRESCRIBED 
≥50 MG/KG PCB SOIL  

4.1 MATERIAL HANDLING 

In general, the following procedures will be utilized for each 2-foot layered interval 
during the prescribed excavation of ≥50 mg/kg PCB soil: 
 
• Environmental controls (silt fencing, surface water diversions, and air monitoring) 

will be put in place prior to any intrusive activities.  Air monitoring activities will be 
completed in accordance with the air monitoring procedures identified in the 
attached AAQMP (Appendix B).  The monitoring requirements are summarized in 
Table 4.1 and the air monitoring locations are presented on Figure 4.1; 

• Overlying soil/fill in the West Plant Area, surrounding the ≥50 mg/kg PCB soil, will 
be removed, temporarily staged and placed and compacted as backfill in the 
excavation footprint prior to construction of the Cover System and parking lot; 

• The top of the ≥50 mg/kg PCB soil will be surveyed; 

• Prescribed areas of ≥50 mg/kg PCB soil (Figure 3.14) will be excavated with 
sidewalls  as close to vertical as practical.  Excavated ≥50 mg/kg PCB soil will be 
placed and compacted in the Vault; 

• The excavation will be surveyed to ensure the limits of removal have been reached 
as closely as practical; 

• Any soil which needs to be removed to access ≥50 mg/kg PCB soil at lower 
elevations, will be removed, placed and compacted in a previously excavated area or 
within the footprint of the Cover System; 

• Spray-on paper mulch will be used to provide an effective additional control for 
both dust and vapor phase PCBs emissions.  The entire waste surface will be 
mulched, except for the working face during active periods.  The working face will 
then be mulched at the conclusion of each day; 

• Additional <50 mg/kg PCB soil fill from the RA will be imported and 
placed/compacted to bring excavated areas to grade; and 

• Disturbed areas will be designated to receive additional grading fill and/or Cover 
System placement, if subsequent work will not commence within 30 days. 

 
If collectable dense non-aqueous phase liquid (DNAPL) is encountered during the 
≥50 mg/kg PCB soil excavation, it will be placed into a tank for temporary storage.  
Once a sufficient volume of DNAPL has been collected and characterized, it will be 
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disposed of at an approved off-Site facility.  Any water collected with the DNAPL will 
be separated and transported for treatment at the on-Facility wastewater treatment 
facility.  
 
All transport, storage, and disposal methods outlined in the Waste Management Plan 
(WMP) provided in the Downstream Parcels Removal Action Work Plan (CRA, 
May 2004) will be followed for collected DNAPL.  Solids/debris will be removed, as 
necessary, characterized, and properly disposed of in accordance with the WMP. 
 
Should buried containers be found during excavation, containers will be handled in 
accordance with the standard operation procedures for drum handling provided in 
Appendix D.  Contents inside the container will be sampled, and transported to a secure 
staging area on Facility property pending characterization and proper disposal of the 
waste.  
 
 
4.2 PHASING OF SOIL REMOVAL 

Excavation ≥50 mg/kg PCBs will be completed and surveyed prior to the excavation of 
adjacent <50 mg/kg PCB material.  Material with PCB concentrations ≥50 mg/kg will be 
transported directly to the Vault for placement.  A temporary staging facility will be 
constructed to stage approximately 4,200 cy of <50 mg/kg PCB material in the West 
Plant Area.   
 
 
4.3 LIMITATIONS ON SOIL REMOVAL DUE TO TECHNICAL 

IMPRACTICABILITY  

Portions of the prescribed ≥50 mg/kg PCB soil in AOI 21-2 are at a depth proximate to 
the pressurized gas line that are anticipated to make portions of the delineated areas 
unsafe and impractical to remove.  The gas main services the Plant and local residences 
and would not be practical to relocate or shut down during the installation of sheet 
piling or supports for the gas line which could allow for removal of all of the ≥50 mg/kg 
PCB soil in AOI 21-2.  The extent of ≥50 mg/kg PCB soil in AOI 21-2 which can not 
practically be removed will be determined based on soil conditions identified during 
construction.  It is expected a slope for the excavation between 2:1 and 3:1 with 5 ft steps 
is likely.  A geotechnical engineer will be present during excavation in the vicinity of the 
gas line to determine an appropriate slope.  These areas are identified on Figures 3.16 
and 3.17, and on Drawings C-02 through C-13.   
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4.4 USE OF <50 MG/KG PCB SOIL FROM THE REMOVAL ACTION 

Backfill material will be required to be placed to backfill excavations of ≥50 mg/kg PCB 
soil, and to grade the West Plant Area surface in a suitable manner for Cover System 
construction.  Suitable material for use as backfill under the low permeability cover is 
available from the RA.  The RA soil to be utilized are those containing <50 mg/kg PCBs.  
During placement the backfill material will be compacted to control differential 
settlement of the Cover System, once constructed. 
 
It is appropriate to utilize the <50 mg/kg PCB soil from the RA as backfill and grading 
fill for a number of reasons.  First, the reuse of the <50 mg/kg PCB soil reduces local 
truck traffic that results in congestion and degraded roads, as well as providing a 
beneficial reuse of the material.  In addition, the area is well situated for consolidation of 
soil as groundwater flow from this area is into the ravine that connects to the East Plant 
Area Vault underdrain system.  Any groundwater which flows beyond the underdrain 
system would be collected by the proposed Perimeter Groundwater Collection Trench 
downgradient of the Vault. 
 
All <50 mg/kg PCB soil will be managed to mitigate runoff, ensure any potentially 
contaminated runoff is collected, and to ensure dust/air emissions are controlled.  The 
controls will include silt fences and hay bales enclosing the stockpiles as well as along 
drainage pathways.  Stockpiles not in use will be covered.  All water that comes in 
contact with the <50 mg/kg PCB soil will be contained and directed to collection sumps.  
Water will be collected from these sumps and treated prior to discharge.  The quantity of 
water requiring treatment will be minimized by the placement of tarps during inactive 
grading fill placement periods to minimize contact of precipitation with the grading fill. 
 
 
4.5 STORMWATER CONTROL 

Stormwater controls, including check dams, diversion dikes and drainage swales, to 
control run-on from adjacent areas, will be constructed prior to initiating significant 
excavation.  Within the work area, any water which is accumulated will be considered to 
be impacted and will be collected for treatment prior to discharge.  Construction of 
stormwater controls prior to initiating excavation will control the potential for off-Site 
releases and minimize the amount of stormwater that contacts contaminated material. 
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The contractor will be required to control stormwater runoff in order to meet the 
following requirements: 
 
i) prevent surface water runoff from flowing from contaminated areas to clean 

areas; 

ii) minimize stormwater entering a work zone from adjacent areas and ponding 
on-Site in excavated areas through use of temporary berms/swales, proper 
grading, and by expediting backfilling of excavations;  

iii) ensure that IM activities do not impact stormwater runoff; and  

iv) create a low area within each excavation (sump) to collect and remove water 
from the excavation.  Excavations will be maintained dewatered to the extent 
practical. 

 
This stormwater will be transferred from the sump(s) to the wastewater treatment 
facility for treatment prior to discharge. 
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5.0 RESTORATION/COVER SYSTEM 

The West Plant Area Cover System will consist of a low permeability cover over the 
excavated area of the West Plant Area (see Figure 5.1).  The purpose of the Cover System 
is to prevent direct contact and reduce infiltration of precipitation through the soil and 
subsequent percolation of potentially impacted infiltration into the groundwater.  In 
addition, the Cover System will provide long-term protection against erosion and 
subsequent transport of contaminants.  This section presents the basis for the design of 
the Cover System and a description of the Cover System design components.  In general, 
the Cover System will consist of a composite cap with vegetative surface.  In an area 
close to the Plant a hard surface cap (asphalt or concrete) is proposed to be used as a 
parking lot in place of the former East Lot.  Should it be determined that any of these 
areas will no longer be subject to regular vehicular traffic, the vegetated cover may be 
established over this area.  Either vegetated or asphalt covers are acceptable as part of 
the cover system for this area.  Figure 5.1 shows the proposed limits of conceptual 
vegetative and asphalt covers. 
 
 
5.1 COVER SYSTEM COMPONENTS – VEGETATED COVER 

The proposed Cover System is a modified version of the RCRA Subtitle C cover 
designed to use synthetic materials instead of soil materials.  The proposed Cover 
System is consistent with the recommended Final Design for the East Plant Area Cover 
System (CRA, April 2007).   
 
The proposed vegetative cover system cross-section is as follows (bottom to top): 
 
• grading layer (depth varies as necessary); 

• soil barrier layer – clay (12 inches); 

• 60 ml Linear Low Density Polyethylene Liner; 

• geonet drainage layer; 

• common fill (12 inches); and 

• vegetative cover (6 inches). 
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The proposed hard surface cover system cross-section is as follows (bottom to top): 
 
• grading layer (depth varies as necessary); 

• compacted clean fill (24 inches); 

• granular base (6 inches); and 

• asphalt/concrete (4 to 6 inches) pending composition. 

 
A detailed description of each of these components is presented in Section 5.1. 
 
A biotic barrier and/or gas venting layer was not included in the design as material is 
primarily soil with low organic content.  This material is not expected to create gas at a 
rate that would create a problem. 
 
 
5.1.1 GRADING LAYER 

The optimized grading layer will be constructed with soil materials excavated during 
the RA with PCB concentrations of <50 mg/kg.  The grading layer will be designed to 
optimize the functionality of the Cover System.  Benefits of the optimized grading layer 
include: 
 
• reduced infiltration resulting in lower groundwater recharge in the West and East 

Plant Area and ultimately less shallow groundwater collection in the trench; 

• more effective stormwater management resulting in less erosion and reduced 
OM&M;  

• minimized impact of differential settlement resulting in less OM&M; and 

• elevated parking lot to the match the plant grade. 

 
Approximately 8,500 cy yards of <50 mg/kg PCB fill from the RA will be used to fill the 
excavations and buildup a base for the parking lot. 
 
 
5.1.2 SOIL BARRIER LAYER 

The barrier layer will consist of a one-foot thick layer of compacted clay soil.  The clay 
soil used in the construction of the barrier layer of the Cover System will comply with 
the following specifications: 
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• the permeability of the clay liner will be 1 x 10-7 centimeters per second (cm/s) or 

less; 

• more than 50 percent of the clay must pass the No. 200 sieve; and 

• the clay will have Atterberg limits of greater than 30 for the liquid limit and greater 
than 15 for the plasticity index. 

 
Atterberg limits are laboratory classification criteria, which provide guidance in 
classifying soils and identifying their potential handling characteristics for use as a liner 
material.  Typically, soils that have higher Atterberg limits will have lower hydraulic 
conductivities.  However, the hydraulic conductivity of the soil is also dependent upon 
the compacted density and moisture content, and overall, the primary characteristic of 
concern of any cover system is the hydraulic conductivity of the re-compacted clay soils 
and associated cover system components. 
 
The Construction Quality Assurance Plan (CQA) (Appendix E) presents a testing 
program to verify that the construction and materials are in compliance with the 
specifications.  Further requirements of the clay liner material are presented in 
Section 6.1. 
 
 
5.1.3 LINEAR LOW DENSITY POLYETHYLENE LINER (LLDPE) 

The use of LLDPE provides excellent reduction in infiltration and also significantly 
reduces the trucking necessary to import additional clay barrier materials.  The use of 
the LLDPE will further remove the requirement for the importation of clay.  In addition, 
the LLDPE approach is generally easier to install than re-compacted clay, less 
susceptible to differential settlement issues, and more forgiving of freeze/thaw damage 
than a straight clay layer. 
 
Textured LLDPE liner to be used on the 4 horizontal ft to 1 vertical ft (4H:1V) side slope 
areas of the East Plant Area Cover System will also be used in the West Plant Area Cover 
System For simplicity of supply and installation.  As the LLDPE liner material is not 
susceptible to frost damage, it does not need to be below the frost penetration depth (see 
reference information in Appendix F). 
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Both LLDPE and High Density Polyethylene liners meet the technical requirements and 
are considered appropriate for use in the East Plant Area cover system, however LLDPE 
was selected based on its additional flexibility and superior yield properties. 
 
The CQA Plan presents a testing program to verify that the construction and materials 
are in compliance with the specifications.  
 
 
5.1.4 GEONET DRAINAGE LAYER 

By providing efficient lateral drainage, the use of a geonet drainage material effectively 
reduces infiltration, and significantly reduces the trucking necessary to import sand 
drainage materials.  The use of the geonet will reduce the volume of material requiring 
importation for drainage sand.  Design calculations verifying the performance of the 
geonet for lateral drainage are presented in Appendix G (calculations presented are for 
the East Plant Area Cover System. Calculations for the final West Plant Design will be 
included should the cover construction differ from the East Plant Area). 
 
The CQA Plan presents a testing program to verify that the construction and materials 
are in compliance with the specifications.  Further requirements for the geonet are 
provided in Section 6.3. 
 
 
5.1.5 COMMON FILL LAYER 

One foot of cover fill material will be placed below the topsoil as a common fill layer to 
protect the lower cap layers from intrusion by plant roots or burrowing animals.  This 
layer will add depth to the surface layer, increasing its water storage capacity and 
protecting the underlying layers from freezing and erosion. 
 
The CQA Plan presents a testing program to verify that the construction and materials 
are in compliance with the specifications.  Further requirements for the common fill 
layer are provided in Section 6.4. 
 
 
5.1.6 TOPSOIL AND VEGETATIVE COVER LAYER 

A 6 inch topsoil and vegetative cover layer will be included to prevent wind and water 
erosion, provide storage for vegetation, maximize evapotranspiration, and significantly 
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reduce the volume of infiltrating stormwater that will migrate to the drainage layer or 
potentially come in contact with the waste.  The vegetative layer also functions to 
enhance aesthetics and to promote a self-sustaining ecosystem on top of the landfill.  The 
cap and surrounding areas will be seeded to prevent soil erosion. 
 
The CQA Plan presents a testing program to verify that the construction and materials 
are in compliance with the specifications.  Further requirements for the topsoil and 
vegetative cover layer are provided in Section 6.5. 
 
 
5.2 COVER SYSTEM COMPONENTS – HARD SURFACE COVER 

The proposed cover system for areas requiring a hard surface cover to support vehicular 
traffic is an asphalt cover.  This hard surface cover meets TSCA requirements for asphalt 
covers identified in 40 CFR 761.61 (a) (7). 
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6.0 COVER SYSTEM MATERIAL DETAILS 

6.1 COMPACTED CLAY MATERIAL 

All clay material used as part of the Cover System clay layers will be from the Vault 
excavation, or from an approved source and will be free of unsuitable materials 
including: 
 
• frozen material or material containing snow or ice; 

• trees, stumps, branches, roots, or other wood or lumber; 

• wire, steel, cast iron, cans, drums, or other foreign material; and 

• materials containing hazardous or toxic constituents at hazardous or toxic 
concentrations. 

 
The required physical characteristics of the proposed compacted clay layer material is as 
follows: 
 
• Minimum of 50 percent passing the No. 200 sieve and a minimum of 25 percent 

smaller than 0.002 millimeter (mm) diameter.  Maximum of 10 percent having a 
dimension greater than 0.75 inches; 

• Free of rocks larger than 2 inches, organic matter, inorganic clays of high plasticity in 
accordance with ASTM D2487, swelling clays, or very soft clays;  

• Upper (last) lift to contain no stones larger than 0.5 inches that could damage 
overlying liner; and 

• Compactable to a density necessary to achieve an in-place permeability of a 
maximum of 1 x 10-7 cm/s. 

 
Testing and analysis of the clay material will be performed as follows: 
 
• Maximum Dry Density, ASTM D698:  1 sample per 1,500 cy, or portion thereof, of 

material required; 

• Particle Size, ASTM D422:  1 sample per 1,500 cy, or portion thereof, of material 
required; 

• Moisture Content, ASTM D2216: 1 sample per 1,500 cy, or portion thereof, of 
material required; 

• Atterberg Limits, ASTM D4318:  1 sample per 1,500 cy, or portion thereof, of material 
required; 
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• Soil Classification, ASTM D2487:  1 sample per 1,500 cy, or portion thereof, of 
material required; 

• Laboratory Re-compacted Permeability, ASTM D5084:  1 sample per 10,000 cy, or 
portion thereof, of material required; and 

• Chemical Analysis (applies to imported material; Total Compound List/Total 
Analyte List (TCL/TAL) and Cyanide, see Table E.6.2 in Appendix E (CQA Plan): 
1 sample per source.  

 
 
6.2 LINEAR LOW DENSITY POLYETHYLENE LINER 

The following table presents the characteristics of the proposed 60-mil textured LLDPE 
liner. 
 

Property Unit Test Method 

Minimum 
Average 
Value(1) 

Thickness mil ASTM D5994 60 
• Lowest of 10 coupon 

values 
  51 

• Lowest of 8 of 10 coupon 
values 

  54 

    
Density g/cu cm ASTM D1505/D792 0.940 

(maximum) 
    
Tensile Strength at Break pounds per 

inch 
ASTM D638 Type IV 
Dumbell, 2 ipm 

90 

    
Asperity Height mil GRI Test Method GM12 10 
    
Elongation at Break percent ASTM D638 Type IV 

Dumbell, 2 ipm 
Gage lengths of 50 mm 

100 

    
Carbon Black Content percent ASTM D1603 2 to 3 

(range) 
    
Carbon Black Dispersion for 
10 Different Views 

 ASTM D5596 Cat 1 or 2 

• 9 in Categories 1 or 2 and 
1 in Category 3 
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Property Unit Test Method 

Minimum 
Average 
Value(1) 

    
Puncturing Resistance pound ASTM D4833 90 
    
Tear Resistance pound ASTM D1004 42 
    
Oxidation Induction Time 
(OIT) 

   

• Standard minute ASTM D3895 100 
• High Pressure minute ASTM D5885 400 
    
Oven Aging at 85 degrees C NA ASTM D5721 NA 
• Standard OIT retained 

after 90 days; or 
percent ASTM D3895 55 

• High Pressure OIT 
retained after 90 days 

percent ASTM D5885 80 

    
UV Resistance(2)    
• High Pressure OIT 

retained after 1,600 hours 
percent ASTM D5885 50 

 
Notes: 
 
(1) Except as indicated. 
(2) 20-hour UV cycle at 75 degrees C, followed by 4 hours condensation at 

60 degrees C. 
ASTM - American Society for Testing and Materials 
 
 
6.3 GEONET DRAINAGE LAYER AND GEOSYNTHETIC MATERIALS 

The proposed geotextile fabric to be utilized as part of the geonet shall conform to 
acceptable values listed as follows: 
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Property Unit Test Method Acceptable Value 
 
Fabric Weight ounce per sq yd ASTM D5261 5.6 (minimum) 
Grab Strength (MD/CD) pound ASTM D4632 140 (minimum) 
Grab Elongation (MD/CD) percent ASTM D4632 50 (maximum) 
Permittivity sec-1 ASTM D4491 1.0 (minimum) 
Apparent Opening Size (AOS)Sieve Size ASTM D4751 70 (maximum) 
 mm  0.210 (maximum) 
 
The proposed drainage net material shall comply with the following specifications: 
 
   Minimum 
Property Unit Test Method Acceptable Value 
 
Density g/cc ASTM D1505 0.94 
Carbon Black Content percent ASTM D1603 2.0 
Tensile Strength in pounds per foot ASTM D4595 450 
Machine Direction 
 
The proposed drainage geocomposite material shall comply with the following 
specifications: 
 
   Minimum 
Property Unit Test Method Acceptable Value 
 
Ply Adhesion pounds per inch ASTM F904 Modified 0.5 
Transmissivity m2/sec ASTM D4716 1 x 10-3(1) 
 
Note: 
 
(1) Gradient of 0.1, normal load of 1,000 psf, water at 70 degrees F, between stainless 

steel plate uniform sand/geocomposite/60-mil liner/steel for 100 hours. 
 
 
6.4 COMMON FILL MATERIAL 

All common fill material used as part of the cap layer will be imported from an 
approved source and will be free of unsuitable materials including: 
 
• frozen material or material containing snow or ice; 

• trees, stumps, branches, roots, or other wood or lumber; 

• wire, steel, cast iron, cans, drums, or other foreign material; and/or 
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• materials containing hazardous or toxic constituents at hazardous or toxic 
concentrations. 

 
The fill material will also be: 
 
• graded; 

• free of rocks larger than 3 inches, organic matter, very soft clays, swelling clays, or 
fine uniform sands that may be difficult to compact; 

• consistent with any ASTM D2487 Group Symbol except those described as poorly 
graded and except CH, MH, OL, and OH;  

• compactable to specified density; and 

• sampled and analyzed for TCL/TAL parameters.  A minimum of one sample per 
material source will be collected.  For sources previously sampled and approved for 
use at the Site, no additional source evaluation will be required. 

 
 
6.5 TOPSOIL MATERIAL AND VEGETATIVE COVER 

All topsoil material used as part of the cap layer will be imported from an approved 
source and will be free of unsuitable materials including: 
 
• frozen material or material containing snow or ice; 

• trees, stumps, branches, roots, or other wood or lumber; 

• wire, steel, cast iron, cans, drums, or other foreign material; and/or 

• materials containing hazardous or toxic constituents at hazardous or toxic 
concentrations. 

 
The topsoil material will also be: 
 
• friable loam neither of heavy clay nor of very light sandy nature; 

• reasonably free of roots, rocks, or lumps larger than 1 inch, weeds, vegetation, and 
seeds of noxious weeds; 

• in the pH range of 5.5 to 7.5, determined in accordance with ASTM D4972; 

• a minimum of 2 percent and maximum of 10 percent organic matter, determined in 
accordance with ASTM D2974; 
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• consistent with ASTM D2487 Group Symbol SP,  SM, ML or OL;  

• capable of supporting growth of grass and the specified vegetative cover; and 

• sampled and analyzed for TCL/TAL parameters.  A minimum of one sample per 
material source will be collected.  For sources previously sampled and approved for 
use at the Site, no additional source evaluation will be required. 

 
The seed mixture for the vegetative cover shall be as follows: 
 
A. Seed:  The latest season's crop.  Weed seed content not to exceed 1 percent by 

weight.  Comply with the tolerance for purity and germination established by 
Official Seed Analysis of North America.  Germination to exceed 75 percent.  
Remove any seed that is wet, moldy, unlabeled, or otherwise damaged. 

B. Acceptable seed mixes/blends and seeding rate are shown in Table 1.  Base 
seeding rates on pure live seed as follows: 

 

Minimum actual seeding rate = 0)ination/1000)x(%germ(%purity/1
rateseeding  specified  

 
 

TABLE 1(1) 

 
PERMANENT SEEDING 

 
Seed Species and Mixtures Rate per Acre Optimum Soil pH 

1. Perennial Ryegrass 
plus white or ladino clover 

35 to 50 pounds 
1 to 2 pounds 

5.6 to 7.0 

2. Kentucky Bluegrass 
plus smooth bromegrass 
plus switchgrass 
plus timothy 
plus perennial ryegrass 
plus white or ladino clover 

20 pounds 
10 pounds 
3 pounds 
4 pounds 
10 pounds 
1 to 2 pounds 

5.5 to 7.5 

3. Perennial Ryegrass 
plus tall fescue 

15 to 30 pounds 
15 to 30 pounds 

5.5 to 7.0 

4. Tall Fescue 
plus Ladino or White Clover 

35 to 50 pounds 
1 to 2 pounds 

5.5 to 7.5 
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Seed Species and Mixtures Rate per Acre Optimum Soil pH 

5. Wildflowers   
 - Heath Aster 0.1 to 0.2 pound 5.5 to 7.5 
 - Partridge Pea 0.3 to 0.4 pound 5.5 to 7.5 
 - Rattlesnake Master 0.2 to 0.3 pound 5.5 to 7.5 
 - Round-Headed Bush Clover 0.2 to 0.3 pound 5.5 to 7.5 
 - Wild Quinine 0.2 to 0.3 pound 5.5 to 7.5 
 - Yellow Coneflower 0.2 to 0.3 pound 5.5 to 7.5 
 - Black-Eyed Susan 0.1 to 0.2 pound 5.5 to 7.5 
 - Compass Plant 0.2 to 0.3 pound 5.5 to 7.5 
 - Cup Plant 0.2 to 0.3 pound 5.5 to 7.5 
 - Rough Goldenrod 0.1 to 0.2 pound 5.5 to 7.5 
 - Hairy Tall Ironweed 0.2 to 0.3 pound 5.5 to 7.5 

 
Note: 
 
(1) In accordance with the Permanent Seeding Section of the Indiana Handbook for 

Erosion Control in Developing Areas. 
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7.0 WEST PLANT IM CONSTRUCTION 

7.1 CONSTRUCTION SUPPORT FACILITIES 

The following sections present descriptions of the construction support facilities 
required for the source removal and filling.  These facilities are currently in place to 
support the East Plant Area IM and are expected to be utilized to support the West Plant 
IM.  If the contractor elects to establish new facilities, they will be required to meet the 
standards established herein. 
 
 
7.1.1 SITE OFFICES 

Existing site offices will be used, as needed, for the source removal activities.   
 
 
7.1.2 EMERGENCY FIRST AID FACILITIES 

The Contractor will be required to supply and maintain first aid facilities at each major 
work area.  The first aid supplies must comply with the requirements of 
29 CFR 1910.141. 
 
 
7.1.3 FIRE FIGHTING EQUIPMENT 

The Contractor will be required to provide fire fighting equipment to ensure the safety 
of Site personnel.  Details regarding the fire fighting equipment will be proposed by the 
Contractor in the Contractor's Site-specific HASP.  Coordination will be established with 
the local Fire Department and emergency responders. 
 
 
7.1.4 DECONTAMINATION FACILITIES 

Prior to commencing work in an Exclusion Zone at the Site, the Contractor will be 
required to supply and operate a personnel hygiene/decontamination facility.  The 
Contractor will also construct and maintain equipment decontamination pads at the Site, 
as required. 
 
Wastewater from the personnel hygiene/ decontamination facility will be pumped to 
designated storage tanks for on-Site treatment. 
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7.1.5 PORTABLE SANITARY FACILITIES 

Portable toilet facilities will be provided and maintained by the Contractor in an area 
outside the Exclusion Zone.  Sanitary wastes will be removed and disposed of off-Site, 
on a periodic basis, in accordance with applicable laws and regulations, or will be 
disposed of directly to the sanitary sewer. 
 
 
7.1.6 UTILITIES 

The Contractor will be responsible for providing electrical power, potable water, 
telephone service, and other utilities, as required, for the construction support facilities. 
 
 
7.1.7 SITE COMMUNICATIONS 

Portable two-way radios will be available for Site communications, during vault 
construction and filling, and for any operations in which direct visual and verbal contact 
is not feasible.  The Contractor will be required to provide two-way radios for use by the 
Engineer, the Site Safety Officer, and the security personnel, as necessary.  Suitable 
warning signals such as horns or whistles shall be designated for emergencies and 
identified in the Contractor's Site-specific HASP. 
 
 
7.1.8 ACCESS ROADS 

On-Site access roads will be constructed or improved, as necessary.  All imported 
granular materials used for the construction of access roads, which contact contaminated 
soils during the course of the construction, will be placed within the vault as part of the 
grading fill for the East Plant Area cover system. 
 
 
7.1.9 PARKING 

Sufficient space for parking for Site personnel will be established by the Contractor at 
suitable on-Site locations.  In the event an established parking area becomes encumbered 
by specific Site-related operations, temporary alternate space shall be provided. 
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7.2 COVER SYSTEM DEVELOPMENT PLAN 

The Contractor will provide a detailed Cover System Development Plan describing the 
step-by-step approach to constructing the final cover system, and providing surface 
water management throughout the active filling period.  The Cover System 
Development Plan will incorporate the following features: 
 
a) plan(s) showing the following items: 

i) limit of the cover system; 

ii) detailed description of the schedule and approach to constructing the 
cover system; and 

iv) final grade of grading layer within the cover system (to be updated as 
filling progresses if necessary); 

b) layout of haul road(s) for transporting material  to the active face; 

c) provisions for surface water control: 

i) at all times, the Contractor must provide capacity within the cover system 
area to retain runoff from the 10-year storm from exposed, potentially 
impacted materials.  This volume of storage will be reduced, as 
appropriate, after areas are capped to reflect the reduction in the area of 
exposed waste; and 

ii) runoff from disturbed areas which has not contacted contaminated 
material (e.g., buffer zones, haul roads outside exclusion zone, covered 
areas, and Site support facility areas) will be directed around the work 
area; 

 
The Contractor's Cover System Development Plan will be provided to U.S. EPA. 
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8.0 SEDIMENT AND EROSION CONTROL 

Sediment and erosion controls that will be installed include swales, berms, plastic 
sheeting (tarps), straw bales, and silt fences, as necessary.  The controls will serve to 
protect areas not impacted.  The sediment and erosion controls will serve to protect the 
nearby creek. 
 
The first objective is to divert surface water from unimpacted areas from entering areas 
of exposed grading fill, and control this water as it is diverted around exposed areas.  
This will be achieved by the construction of swales or berms to divert the surface water, 
and the implementation of controls (silt fences, straw bales, etc.), to control erosion and 
sediment movement from these unimpacted areas. 
 
The second objective is to control and collect any water that contacts the grading fill.  All 
water that contacts this material will be directed to collection sumps, or low points 
within the work area.  Water will be collected from these sumps and treated prior to 
discharge.  The quantity of water requiring treatment will be minimized by the 
coordinated placement of cover system components (i.e., the clay layer will be placed as 
soon as practical over areas of the grading fill which are at final grade). 
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9.0 INSTITUTIONAL CONTROLS AND MONITORING 

Security measures to restrict access into source areas for the duration of construction, 
excavation, and filling activities will include site perimeter fencing with locking gates to 
completely enclose the work area and the ongoing presence of plant security (present 
24-hours per day). 
 
Following the completion of excavation and vault construction and filling, the need for 
permanent institutional controls and deed restrictions to restrict access, land use, and 
development will be evaluated.  Where institutional controls are no longer required, the 
temporary fencing will be removed. 
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10.0 OPERATION, MAINTENANCE AND MONITORING 

Long-term operation, maintenance and monitoring will be required for the Cover 
System.  These requirements will be included in an Operation, Maintenance, and 
Monitoring Plan (OM&M) Plan developed for the overall Facility Remedy.  This OM&M 
Plan will include the following information for the cover system: 
 
a) the organizational structure for long-term operation, maintenance, and 

monitoring; 

b) the proposed locations and details for groundwater monitoring locations; 

c) the requirements for operation, maintenance, and monitoring (e.g., inspection 
frequencies, grass cutting, asphalt sealing, etc.); 

d) the Site HASP; and 

e) the sampling and analytical procedures, reporting requirements, and corrective 
action procedures. 
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11.0 ADMINISTRATIVE TASKS 

11.1 PERMIT APPLICATIONS AND APPROVALS 

In addition to U.S. EPA approval and IDEM approval of the proposed cover system, a 
soil erosion and sediment control permit will be required for the East Plant Area IM.  
This permit will be obtained from the Indiana Department of Natural Resources (IDNR). 
 
 
11.2 FINANCIAL ASSURANCE 

The proposed cover system will be constructed at an operating GM plant as part of the 
East Plant Area IM for the Facility.  Financial assurance for the proposed cover system 
construction will be part of any financial assurance mechanism developed for the East 
Plant Area IM of the overall Corrective Measure. 
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12.0 PROJECT SCHEDULE 

A detailed project schedule identifying the proposed phasing and duration of excavation 
and material placement activities will be developed and submitted by the Contractor.  
The overall implementation of the prescribed ≥50 mg/kg PCB soil material excavation, 
filling of the vault, and backfilling with <50 mg/kg PCB soils is anticipated to require 
approximately 2 months to complete.  Cover system installation will be completed 
following backfilling and is expected to take approximately 1-2 months to complete. 
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13.0 COMMUNITY RELATIONS 

Community relations activities and community participation in the review of the West 
Plant Area IM, including the prescribed ≥50 mg/kg PCB soil removal includes: 
 
• project fact sheets specific to the West Plant Area IM activities, including the vault 

design and construction and soil removal activities; 

• project web site; 

• GM organized community meetings for neighbors and the general public; and  

• Community Liaison Panel (CLP) involvement. 
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GM POWERTRAIN BEDFORD FACILITY
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WEST PLANT AREA AND AOI LOCATIONS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR
WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA012 DEC 12/2007
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AOI SUMMARY

AOI ID Description
AOI 1 Former Railroad Operations and Minerals Processing Facility
AOI 2 Waste Storage Area
AOI 3 PCB Storage Areas
AOI 4 Former North Disposal Area
AOI 5 Former East Sand Disposal Area
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AOI 7 Former North Lagoon and Outfall 001
AOI 8 Former South Lagoons and Outfall 002
AOI 9 Service Tunnels
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AOI 20 Northern Portion of the Piston Building
AOI 21 Filled Ravine North of Die Cast Building
AOI 21-1 Former Drainage Valley Under Hourly Parking Lot
AOI 21-2 Former Drainage Valley Northeast of Piston and Office Buildings
AOI 21-3 Surface Water Ditches Located Along GM Drive and Breckenridge Road
AOI 21-4 Former Drainage Valley East of Electrical Sub-Station, Breckenridge Road
AOI 22 Tool Room Annex Dock Release
AOI 23 Area Affected by the 1996 Wastewater Treatment Filter Cake Release
AOI 24 Area Affected by the June 2000 Die Lube 5150 Release
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OVERBURDEN AND SHALLOW BEDROCK CONCEPTUAL SITE MODEL FOR HISTORIC MIGRATION OF OIL AND SHALLOW GROUNDWATER FLOW

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA013 DEC 12/2007

NOTE:
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AOI 1 Former Railroad Operations and Minerals Processing Facility
AOI 2 Waste Storage Area
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AOI 8 Former South Lagoons and Outfall 002
AOI 9 Service Tunnels
AOI 11  Aboveground Storage Tanks
AOI 12 Area Affected by the Reclaimed Hydraulic Fluid Release
AOI 13 Underground Storage Tanks
AOI 17 Piston Building Oil Accumulations
AOI 18 Area Affected by the Henry System Discharge
AOI 19 Area Affected by Paint and Thinner Spill
AOI 20 Northern Portion of the Piston Building
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AOI 21-1 Former Drainage Valley Under Hourly Parking Lot
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figure 3.11
AOI 21-1 BOREHOLE LOCATIONS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA017 DEC 12/2007
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figure 3.12
AOI 21-2 BOREHOLE LOCATIONS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA018 DEC 12/2007
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figure 3.13.1
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 0 - 2 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA026 DEC 14/2007
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figure 3.13.2
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 2 - 4 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA026 DEC 14/2007
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figure 3.13.3
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 4 - 6 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA026 DEC 14/2007
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figure 3.13.4
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 6 - 8 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA026 DEC 14/2007
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figure 3.13.5
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 8 - 10 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA027 DEC 14/2007
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figure 3.13.6
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 10 - 12 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA027 DEC 14/2007
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figure 3.13.7
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 12 - 14 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA027 DEC 14/2007
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NOTE:  NO  50 mg/kg SOIL IN THIS
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DEPTH RANGE
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figure 3.13.8
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 14 - 16 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA027 DEC 14/2007
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figure 3.13.9
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 16 - 18 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA028 DEC 14/2007
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figure 3.13.10
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 18 - 20 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA028 DEC 14/2007
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figure 3.13.11
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 20 - 22 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA028 DEC 14/2007
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AOI 21-2
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figure 3.13.12
3D ISOCONCENTRATIONS PCBs  50 mg/kg - 22 - 24 FEET BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA028 DEC 14/2007
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AOI 21-2
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SOURCE: BASE MAP COMPLETED BY  AIR-LAND SURVEYS,  FLINT, MI, APRIL 2001.
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figure 3.14
ISOCONCENTRATIONS PCBs  50 mg/kg - 0-28 ft BGS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR
WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA021 APR 08/2008
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CROSS-SECTION LOCATION

EXCAVATION LIMIT @ 3:1

TOTAL PCBs 24 to 26 feet BGS

TOTAL PCBs 26 to 28 feet BGS



676

678

680

682

684

686

688

708

0 20 40 60 80 100 120 140 160 180 200

692

694

696

698

700

702

704

706

690

DISTANCE (ft)
SCALE: HORIZONTAL: 1" = 25'

VERTICAL 1" = 5'

E
LE

VA
TI

O
N

 (f
t A

M
SL

)

675

X
FE

N
C

E

28ft @ 3:1

ROAD

GM DRIVE

E
XI

ST
IN

G
 G

A
S 

LI
N

E

B
-X

14
3Y

19
3Z

 (O
/S

 3
' N

O
R

TH
)

B
-X

14
3Y

19
3O

 (O
/S

 4
' S

O
U

TH
)

B
-X

14
3Y

19
3L

 (O
/S

 7
.5

' S
O

U
TH

)

B
-X

14
3Y

19
3P

B
-X

14
3Y

19
3R

 (O
/S

 8
' S

O
U

TH
)

B
-X

14
3Y

19
3C

A
 (O

/S
 3

' S
O

U
TH

)

B
-X

14
3Y

19
3C

C
 (O

/S
 3

' S
O

U
TH

)

B
-X

14
3Y

19
3A

C
 (O

/S
 8

' S
O

U
TH

)

B
-X

14
3Y

19
3B

H

B
-X

14
3Y

19
3B

Y
 (O

/S
 4

' S
O

U
TH

, 2
' W

E
S

T)

GROUND SURFACE

3:1 EXCAVATION FACE

2:1 EXCAVATION FACE

TOP OF NATIVE CLAY

674

673
figure 3.15

ISOCONCENTRATION CROSS SECTION A-A'
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA002 APR 08/2008
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AOI 5    Former East Sand Disposal Area
AOI 7    Former North Lagoon and Outfall 001
AOI 21  Filled Ravine North of Die Cast Building

DRAFT

SOURCE: BASE MAP COMPLETED BY  AIR-LAND SURVEYS,  FLINT, MI, APRIL 2001.
AND CRA SURVEYS 2002 - 2005
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figure 3.16
POTENTIAL AREAS NOT PRACTICAL TO EXCAVATE - 2:1 SLOPE

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA004 APR 08/2008
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AOI 21  Filled Ravine North of Die Cast Building

DRAFT

SOURCE: BASE MAP COMPLETED BY  AIR-LAND SURVEYS,  FLINT, MI, APRIL 2001.
AND CRA SURVEYS 2002 - 2005
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figure 3.17
POTENTIAL AREAS NOT PRACTICAL TO EXCAVATE - 3:1 SLOPE

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA003 APR 08/2008
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GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

AIR MONITORING
STATION LOCATIONS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA BASE MAP COMPLETED BY  AIR-LAND SURVEYS,  FLINT, MI, APRIL 2001.

J.M. P.G. MAY 2006

13968-00 253 figure 4.1
13968-00(253)GN-WA020 DEC 12/2007

AS SHOWN

APPROXIMATE GM PROPERTY
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ROADS / PAVED AREAS

RAILROAD TRACKS

FENCE LINE

DIRT ROADS

EXISTING VEGETATION

EXISTING BUILDINGS

APPROXIMATE SURFACE WATER

AOI BOUNDARY

APPROXIMATE PROPERTY

LOCATION

BOUNDARY

BOUNDARY

PROPERTY BOUNDARY LOCATIONS APPROXIMATED
FROM THE LAWRENCE COUNTY SURVEY PLATS.
LOCATIONS MAY NOT ACCURATELY REPRESENT THE
TRUE BOUNDARIES

NOTE:

WEST PLANT AREA

150ft500

AOI SUMMARY

AOI ID Description
AOI 1 Former Railroad Operations and Minerals Processing Facility
AOI 2 Waste Storage Area
AOI 3 PCB Storage Areas
AOI 8 Former South Lagoons and Outfall 002
AOI 9 Service Tunnels
AOI 11  Aboveground Storage Tanks
AOI 12 Area Affected by the Reclaimed Hydraulic Fluid Release
AOI 13 Underground Storage Tanks
AOI 17 Piston Building Oil Accumulations
AOI 18 Area Affected by the Henry System Discharge
AOI 19 Area Affected by Paint and Thinner Spill
AOI 20 Northern Portion of the Piston Building
AOI 21 Filled Ravine North of Die Cast Building
AOI 21-1 Former Drainage Valley Under Hourly Parking Lot
AOI 21-2 Former Drainage Valley Northeast of Piston and Office Buildings
AOI 21-3 Surface Water Ditches Located Along GM Drive and Breckenridge

Road
AOI 21-4 Former Drainage Valley East of Electrical Sub-Station, Breckenridge

Road
AOI 22 Tool Room Annex Dock Release
AOI 24 Area Affected by the June 2000 Die Lube 5150 Release

DRAFT

APPROXIMATE AREAS OF  50 mg/kg PCBs
TO BE EXCAVATED

EXISTING AIR MONITORING STATION LOCATION

AREA OF INTEREST IN 21-1 AND 21-2

PROPOSED ADDITIONAL AIR MONITORING
STATION LOCATION
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CONCEPTUAL COVER SYSTEM LIMITS

OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA
GM POWERTRAIN BEDFORD FACILITY

13968-00(253)GN-WA023 DEC 12/2007
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TABLE 3.1

AOI 21 AREA 1 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 1 of 4

Sample Area: A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1
Sample Location: B-X129Y247 B-X129Y247 B-X129Y247A B-X129Y247A B-X129Y247A B-X129Y247B B-X129Y247B B-X129Y247B B-X129Y247B B-X129Y247C B-X129Y247C B-X129Y247C B-X129Y247D
Sample ID: S-041404-JC-063 S-041404-JC-064 S-102504-JC-285 S-102504-JC-286 S-102504-JC-287 S-102504-JC-290 S-102504-JC-291 S-102504-JC-292 S-102504-JC-293 S-102504-JC-296 S-102504-JC-297 S-102504-JC-298 S-102504-JC-302
Sample Date: 4/14/2004 4/14/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004
Sample Depth: (0-2) ft (6-8) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig)

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg 19 U 0.042 U 0.04 U 0.036 UJ 0.04 U 0.2 U 0.038 U 0.075 U 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U
Aroclor-1221 (PCB-1221) mg/kg 19 U 0.042 U 0.04 U 0.036 UJ 0.04 U 0.2 U 0.038 U 0.075 U 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U
Aroclor-1232 (PCB-1232) mg/kg 19 U 0.042 U 0.04 U 0.036 UJ 0.04 U 0.2 U 0.038 U 0.075 U 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U
Aroclor-1242 (PCB-1242) mg/kg 19 U 0.042 U 0.04 U 0.036 UJ 0.04 U 0.2 U 0.038 U 0.075 U 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U
Aroclor-1248 (PCB-1248) mg/kg 19 U 0.042 U 0.04 U 0.036 UJ 0.04 U 0.2 U 0.038 U 0.075 U 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U
Aroclor-1254 (PCB-1254) mg/kg 67 0.042 U 0.22 0.036 UJ 0.04 U 0.85 0.26 0.075 U 0.044 U 1.4 0.04 U 0.042 U 0.074 
Aroclor-1260 (PCB-1260) mg/kg 19 U 0.042 U 0.04 U 0.0094 J 0.04 U 0.2 U 0.038 U 0.28 0.044 U 0.19 U 0.04 U 0.042 U 0.04 U

General Chemistry

Total Solids % 86.8 78.3 81.8 92.7 83.0 84.3 86.9 88.2 74.6 86.8 83.1 78.3 82.2 

CRA 013968 (253)



TABLE 3.1

AOI 21 AREA 1 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 2 of 4

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1
B-X129Y247D B-X129Y247D B-X129Y247E B-X129Y247E B-X129Y247E B-X129Y247F B-X129Y247F B-X129Y247F B-X129Y247G B-X129Y247G B-X129Y247G B-X129Y247G B-X129Y247G

S-102504-JC-303 S-102504-JC-304 S-102504-JC-307 S-102504-JC-308 S-102504-JC-309 S-102504-JC-313 S-102504-JC-314 S-102504-JC-315 S-102504-JC-317 S-102504-JC-318 S-102504-JC-319 S-102504-JC-320 S-102504-JC-321
10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004 10/25/2004

(2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (2-4) ft (4-6) ft (6-8) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

0.077 U 0.042 U 0.039 U 0.036 U 0.043 U 0.079 U 0.071 U 0.07 U 0.076 U 0.073 U 0.037 U 0.039 U 0.042 U
0.077 U 0.042 U 0.039 U 0.036 U 0.043 U 0.079 U 0.071 U 0.07 U 0.076 U 0.073 U 0.037 U 0.039 U 0.042 U
0.077 U 0.042 U 0.039 U 0.036 U 0.043 U 0.079 U 0.071 U 0.07 U 0.076 U 0.073 U 0.037 U 0.039 U 0.042 U
0.077 U 0.042 U 0.039 U 0.036 U 0.043 U 0.079 U 0.071 U 0.07 U 0.076 U 0.073 U 0.037 U 0.039 U 0.042 U
0.077 U 0.042 U 0.039 U 0.036 U 0.043 U 0.7 0.071 U 0.07 U 0.076 U 0.073 U 0.037 U 0.039 U 0.042 U

0.66 0.042 U 0.084 0.036 U 0.043 U 0.079 U 0.071 U 0.07 U 0.6 0.073 U 0.037 U 0.039 U 0.042 U
0.077 U 0.042 U 0.039 U 0.16 0.043 U 0.18 0.23 0.34 0.076 U 0.55 0.11 0.039 U 0.042 U

85.9 77.8 84.0 91.8 76.6 83.8 92.3 93.9 87.1 90.8 89.1 85.5 77.9 

CRA 013968 (253)



TABLE 3.1

AOI 21 AREA 1 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 3 of 4

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1 A021-1
B-X129Y247G B-X129Y247H B-X129Y247H B-X129Y247H B-X129Y247H B-X129Y247I B-X129Y247I B-X129Y247I B-X129Y247J B-X129Y247J B-X129Y247J B-X129Y247K B-X129Y247K

S-102504-JC-322 S-102604-JC-323 S-102604-JC-324 S-102604-JC-325 S-102604-JC-326 S-102604-JC-329 S-102604-JC-330 S-102604-JC-331 S-102604-JC-334 S-102604-JC-335 S-102604-JC-336 S-102604-JC-339 S-102604-JC-340
10/25/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004

(8-10) ft (0-2) ft (2-4) ft (4-6) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft
(orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.042 U 0.076 U 0.071 U 0.072 U 0.041 U 0.038 U 0.037 U 0.041 U 0.078 U 0.073 U 0.042 U 0.19 U 0.19 U
0.042 U 0.076 U 0.071 U 0.072 U 0.041 U 0.038 U 0.037 U 0.041 U 0.078 U 0.073 U 0.042 U 0.19 U 0.19 U
0.042 U 0.076 U 0.071 U 0.072 U 0.041 U 0.038 U 0.037 U 0.041 U 0.078 U 0.073 U 0.042 U 0.19 U 0.19 U
0.023 J 0.076 U 0.071 U 0.072 U 0.041 U 0.038 U 0.037 U 0.041 U 0.078 U 0.073 U 0.042 U 0.19 U 0.19 U
0.042 U 0.43 0.071 U 0.072 U 0.041 U 0.038 U 0.037 U 0.041 U 0.078 U 0.073 U 0.042 U 0.19 U 0.19 U
0.042 U 0.076 U 0.34 0.39 0.041 U 0.2 0.037 U 0.041 U 0.86 0.073 U 0.042 U 1 1.1 
0.042 U 0.22 0.071 U 0.072 U 0.057 0.038 U 0.18 0.041 U 0.078 U 0.14 0.042 U 0.19 U 0.19 U

78.0 87.0 92.6 92.0 81.0 86.3 90.0 80.7 84.8 90.9 78.3 87.3 84.7 
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TABLE 3.1

AOI 21 AREA 1 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 4 of 4

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-1 A021-1 A021-1 A021-1 A021-1 A021-1
B-X129Y247K B-X129Y247K B-X129Y247L B-X129Y247L B-X129Y247L B-X129Y247L

S-102604-JC-341 S-102604-JC-342 S-102604-JC-345 S-102604-JC-346 S-102604-JC-347 S-102604-JC-348
10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004 10/26/2004

(2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft
(Duplicate) (orig) (orig) (orig) (orig) (orig)

0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.039 U
0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.039 U
0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.039 U
0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.039 U
0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.5 
0.89 0.1 J 0.81 2.1 0.039 U 0.039 U

0.19 U 0.19 U 0.081 U 0.36 U 0.039 U 0.039 U

87.8 87.4 81.0 92.2 85.5 83.7 

CRA 013968 (253)



TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 1 of 20

Sample Area: A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
Sample Location: B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AA B-X143Y193AB B-X143Y193AB B-X143Y193AB B-X143Y193AB B-X143Y193AB
Sample ID: S-112204-DD-690 S-112204-DD-691 S-112204-DD-692 S-112204-DD-693 S-112204-DD-694 S-112204-DD-695 S-112204-DD-696 S-112204-DD-697 S-112304-DD-698 S-112304-DD-699 S-112304-DD-700 S-112304-DD-701 S-112304-DD-702
Sample Date: 11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004
Sample Depth: (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig)

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg 20 U 2.1 U 0.8 U 3.7 U 0.041 U 0.04 U 0.042 U 0.043 U 8.1 U 8.1 U 1.9 U 20 U 80 U
Aroclor-1221 (PCB-1221) mg/kg 20 U 2.1 U 0.8 U 3.7 U 0.041 U 0.04 U 0.042 U 0.043 U 8.1 U 8.1 U 1.9 U 20 U 80 U
Aroclor-1232 (PCB-1232) mg/kg 20 U 2.1 U 0.8 U 3.7 U 0.041 U 0.04 U 0.042 U 0.043 U 8.1 U 8.1 U 1.9 U 20 U 80 U
Aroclor-1242 (PCB-1242) mg/kg 20 U 2.1 U 0.8 U 26 0.034 J 0.04 U 0.042 U 0.043 U 8.1 U 8.1 U 1.9 U 20 U 80 U
Aroclor-1248 (PCB-1248) mg/kg 130 15 5.1 3.7 U 0.041 U 0.04 U 0.0086 J 0.043 U 54 32 9.9 77 440 
Aroclor-1254 (PCB-1254) mg/kg 20 U 2.1 U 0.8 U 3.7 U 0.041 U 0.04 U 0.042 U 0.043 U 8.1 U 8.1 U 1.9 U 20 U 80 U
Aroclor-1260 (PCB-1260) mg/kg 20 2.3 0.62 J 3.5 J 0.041 U 0.04 U 0.042 U 0.043 U 8 J 4.9 J 1.4 J 20 U 37 J

General Chemistry

Total Solids % 80.6 80.1 82.4 88.7 80.5 81.6 78.7 77.3 81.5 81.7 87.1 83.8 82.9 

Sample Area: A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
Sample Location: B-X143Y193AT B-X143Y193AT B-X143Y193AT B-X143Y193AT B-X143Y193AT B-X143Y193AU B-X143Y193AU B-X143Y193AV B-X143Y193AV B-X143Y193AV B-X143Y193AV B-X143Y193AV B-X143Y193AV
Sample ID: S-120804-KMV-849 S-120804-KMV-850 S-120804-KMV-851 S-120804-KMV-852 S-120804-KMV-853 S-121604-KMV-891 S-121604-KMV-892 S-122104-JC-912 S-122104-JC-913 S-122104-JC-914 S-122104-JC-915 S-122104-JC-916 S-122104-JC-917
Sample Date: 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/16/2004 12/16/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004
Sample Depth: (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (0-0.5) ft (1-2) ft (0-0.5) ft (1-2) ft (2-4) ft (2-4) ft (4-6) ft (6-8) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg 0.38 U 0.81 U 0.045 U 0.043 U 0.043 U 2.2 U 4.1 U 77 U 2 U 0.042 U 0.042 U 0.041 U 0.044 U
Aroclor-1221 (PCB-1221) mg/kg 0.38 U 0.81 U 0.045 U 0.043 U 0.043 U 2.2 U 4.1 U 77 U 2 U 0.042 U 0.042 U 0.041 U 0.044 U
Aroclor-1232 (PCB-1232) mg/kg 0.38 U 0.81 U 0.045 U 0.043 U 0.043 U 2.2 U 4.1 U 77 U 2 U 0.042 U 0.042 U 0.041 U 0.044 U
Aroclor-1242 (PCB-1242) mg/kg 0.38 U 0.81 U 0.045 U 0.043 U 0.043 U 2.2 U 4.1 U 77 U 2 U 0.042 U 0.042 U 0.041 U 0.044 U
Aroclor-1248 (PCB-1248) mg/kg 2.3 0.81 U 0.038 J 0.043 U 0.023 J 27 28 690 10 0.014 J 0.039 J 0.0088 J 0.044 U
Aroclor-1254 (PCB-1254) mg/kg 0.38 U 2 0.045 U 0.043 U 0.043 U 2.2 U 4.1 U 77 U 2 U 0.042 U 0.042 U 0.041 U 0.044 U
Aroclor-1260 (PCB-1260) mg/kg 0.35 J 0.81 U 0.045 U 0.043 U 0.043 U 6.4 6.1 69 J 1.7 J 0.042 U 0.042 U 0.041 U 0.044 U

General Chemistry

Total Solids % 86.8 81.6 73.7 76.8 76.3 74.0 80.4 85.6 81.0 78.7 77.7 80.9 75.5 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 2 of 20

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AB B-X143Y193AB B-X143Y193AB B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC B-X143Y193AC

S-112304-DD-703 S-112304-DD-704 S-112304-DD-707 S-112904-DD-740 S-112904-DD-741 S-112904-DD-750 S-112904-DD-751 S-112904-DD-742 S-112904-DD-743 S-112904-DD-744 S-112904-DD-745 S-112904-DD-746 S-112904-DD-747
11/23/2004 11/23/2004 11/23/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004 11/29/2004

(6-8) ft (8-10) ft (14-16) ft (0-0.5) ft (0-0.5) ft (16-18) ft (20-22) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft
(orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.41 U 0.042 U 0.042 UJ 4.2 U 8.3 U 220 UJ 7.8 UJ 3.8 U 20 U 3.8 U 81 U 2.1 U 0.039 UJ
0.41 U 0.042 U 0.042 UJ 4.2 U 8.3 U 220 UJ 7.8 UJ 3.8 U 20 U 3.8 U 81 U 2.1 U 0.039 UJ
0.41 U 0.042 U 0.042 UJ 4.2 U 8.3 U 220 UJ 7.8 UJ 3.8 U 20 U 3.8 U 81 U 2.1 U 0.039 UJ
0.41 U 0.042 U 0.042 UJ 4.2 U 8.3 U 1400 J 52 J 3.8 U 130 20 570 11 0.24 J

2.5 0.052 0.042 UJ 34 48 220 UJ 7.8 UJ 23 20 U 3.8 U 81 U 2.1 U 0.039 UJ
0.41 U 0.042 U 0.042 UJ 4.2 U 8.3 U 220 UJ 7.8 UJ 3.8 U 20 U 3.8 U 81 U 2.1 U 0.039 UJ
0.14 J 0.042 U 0.042 UJ 5.7 8.6 190 J 8.1 J 3 J 11 J 1.6 J 81 U 1 J 0.032 J

81.0 78.5 78.4 78.9 79.2 74.8 84.5 87.2 82.9 86.3 81.7 77.7 83.9 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AW B-X143Y193AW B-X143Y193AW B-X143Y193AW B-X143Y193AW B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AX
S-122104-JC-918 S-122104-JC-919 S-122104-JC-920 S-122104-JC-921 S-122104-JC-922 S-122104-JC-923 S-122104-JC-924 S-122104-JC-925 S-122104-JC-926 S-122104-JC-927 S-122104-JC-928 S-122104-JC-929 S-122104-JC-930

12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004
(0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (0-0.5) ft (1-2) ft (2-4) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig)

0.2 U 0.19 U 0.36 U 0.042 U 0.045 U 0.039 U 0.039 U 0.39 U 0.78 U 0.078 U 0.19 U 0.19 U 0.081 U
0.2 U 0.19 U 0.36 U 0.042 U 0.045 U 0.039 U 0.039 U 0.39 U 0.78 U 0.078 U 0.19 U 0.19 U 0.081 U
0.2 U 0.19 U 0.36 U 0.042 U 0.045 U 0.039 U 0.039 U 0.39 U 0.78 U 0.078 U 0.19 U 0.19 U 0.081 U
0.2 U 0.19 U 0.36 U 0.042 U 0.045 U 0.039 U 0.039 U 0.39 U 0.78 U 0.078 U 0.19 U 0.19 U 0.081 U
1.4 1.1 3 0.042 0.018 J 0.21 0.11 4.5 5.9 1.2 1.3 0.6 0.081 U

0.2 U 0.19 U 0.36 U 0.042 U 0.045 U 0.039 U 0.039 U 0.39 U 0.78 U 0.078 U 0.19 U 0.19 U 0.081 U
0.25 0.26 0.51 0.042 U 0.045 U 0.12 0.056 0.39 U 0.78 U 0.098 0.11 J 0.19 U 0.081 U

82.8 87.5 91.3 79.4 73.1 84.9 85.5 85.3 84.7 84.9 85.2 84.8 81.9 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
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Page 3 of 20

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AC B-X143Y193AC B-X143Y193AD B-X143Y193AD B-X143Y193AD B-X143Y193AD B-X143Y193AD B-X143Y193AD B-X143Y193AE B-X143Y193AE B-X143Y193AE B-X143Y193AE B-X143Y193AE

S-112904-DD-748 S-112904-DD-749 S-112304-DD-708 S-112304-DD-709 S-112304-DD-710 S-112304-DD-711 S-112304-DD-712 S-112304-DD-713 S-112304-DD-731 S-112304-DD-732 S-112304-DD-733 S-112304-DD-734 S-112304-DD-735
11/29/2004 11/29/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004
(12-14) ft (14-16) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.043 UJ 210 UJ 34 U 3.8 U 0.38 U 0.04 U 0.041 U 0.037 U 0.84 U 0.77 U 0.2 U 0.04 U 0.2 U
0.043 UJ 210 UJ 34 U 3.8 U 0.38 U 0.04 U 0.041 U 0.037 U 0.84 U 0.77 U 0.2 U 0.04 U 0.2 U
0.043 UJ 210 UJ 34 U 3.8 U 0.38 U 0.04 U 0.041 U 0.037 U 0.84 U 0.77 U 0.2 U 0.04 U 0.2 U
0.043 UJ 690 J 34 U 3.8 U 0.38 U 0.04 U 0.041 U 0.037 U 0.84 U 0.77 U 0.2 U 0.04 U 0.2 U

0.04 J 210 UJ 270 27 2.1 0.17 0.014 J 0.0084 J 6.7 6.2 1.1 0.23 0.94 
0.043 UJ 210 UJ 34 U 3.8 U 0.38 U 0.04 U 0.041 U 0.037 U 0.84 U 0.77 U 0.2 U 0.04 U 0.2 U
0.043 UJ 110 J 36 3.4 J 0.21 J 0.038 J 0.041 U 0.037 U 1.4 0.69 J 0.17 J 0.025 J 0.2 U

77.1 80.3 96.3 85.9 87.7 81.8 80.8 88.0 79.0 85.8 84.1 82.6 81.3 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AX B-X143Y193AX B-X143Y193AX B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AY B-X143Y193AZ
S-122104-JC-931 S-122104-JC-932 S-122104-JC-933 S-122104-JC-903 S-122104-JC-904 S-122104-JC-905 S-122104-JC-906 S-122104-JC-907 S-122104-JC-908 S-122104-JC-909 S-122104-JC-910 S-122104-JC-911 S-121604-KMV-895

12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/21/2004 12/16/2004
(12-14) ft (14-16) ft (14-16) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (14-16) ft (0-0.5) ft

(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.043 U 0.042 U 0.042 U 0.039 U 0.077 U 0.04 U 0.077 U 0.38 U 0.77 U 3.6 U 0.21 U 0.044 U 0.73 U
0.043 U 0.042 U 0.042 U 0.039 U 0.077 U 0.04 U 0.077 U 0.38 U 0.77 U 3.6 U 0.21 U 0.044 U 0.73 U
0.043 U 0.042 U 0.042 U 0.039 U 0.077 U 0.04 U 0.077 U 0.38 U 0.77 U 3.6 U 0.21 U 0.044 U 0.73 U
0.043 U 0.042 U 0.042 U 0.039 U 0.077 U 0.04 U 0.077 U 0.38 U 0.77 U 3.6 U 0.21 U 0.044 U 0.73 U
0.0063 J 0.0089 J 0.042 U 0.093 0.62 0.25 0.55 3.1 6 37 0.56 0.027 J 4.6 
0.043 U 0.042 U 0.042 U 0.039 U 0.077 U 0.04 U 0.077 U 0.38 U 0.77 U 3.6 U 0.21 U 0.044 U 0.73 U
0.043 U 0.042 U 0.042 U 0.042 0.12 0.028 J 0.069 J 0.38 0.73 J 6.2 0.15 J 0.044 U 1.6 

77.5 77.7 78.1 84.6 86.1 82.6 86.2 87.0 86.2 91.2 80.4 74.7 90.3 

CRA 013968 (253)



TABLE 3.2
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GM POWERTRAIN BEDFORD FACILITY
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AE B-X143Y193AF B-X143Y193AF B-X143Y193AF B-X143Y193AF B-X143Y193AF B-X143Y193AF B-X143Y193AF B-X143Y193AG B-X143Y193AG B-X143Y193AG B-X143Y193AG B-X143Y193AH

S-112304-DD-736 S-112304-DD-717 S-112304-DD-718 S-112304-DD-719 S-112304-DD-720 S-112304-DD-721 S-112304-DD-722 S-112304-DD-723 S-113004-DD-752 S-113004-DD-753 S-113004-DD-754 S-113004-DD-755 S-113004-DD-756
11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/23/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004

(8-10) ft (0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft (0-0.5) ft
(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig)

0.04 U 0.83 U 0.87 U 0.078 U 0.078 U 0.04 U 7.7 U 0.19 U 2 U 2 U 0.77 U 3.9 U 0.73 U
0.04 U 0.83 U 0.87 U 0.078 U 0.078 U 0.04 U 7.7 U 0.19 U 2 U 2 U 0.77 U 3.9 U 0.73 U
0.04 U 0.83 U 0.87 U 0.078 U 0.078 U 0.04 U 7.7 U 0.19 U 2 U 2 U 0.77 U 3.9 U 0.73 U
0.04 U 0.83 U 0.87 U 0.078 U 0.078 U 0.04 U 64 0.38 2 U 2 U 0.77 U 3.9 U 0.73 U
0.105 U 6.9 6.9 0.35 0.52 0.21 7.7 U 0.19 U 9.3 11 4.3 19 4.1 
0.04 U 0.83 U 0.87 U 0.078 U 0.078 U 0.04 U 7.7 U 0.19 U 2 U 2 U 0.77 U 3.9 U 0.73 U
0.04 U 1.8 1.6 0.059 J 0.094 0.04 U 7.7 U 0.19 U 1.4 J 1.5 J 0.77 U 4.4 0.94 

81.6 79.4 75.6 85.0 84.1 83.0 86.1 84.9 84.4 81.4 85.2 83.7 90.4 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AZ B-X143Y193AZ B-X143Y193AZ B-X143Y193AZ B-X143Y193AZ B-X143Y193AZ B-X143Y193AZ B-X143Y193B B-X143Y193B B-X143Y193B B-X143Y193BA B-X143Y193BA B-X143Y193BB

S-121604-KMV-896 S-121604-KMV-897 S-121604-KMV-898 S-121604-KMV-899 S-121604-KMV-900 S-121604-KMV-901 S-121604-KMV-902 S-040704-JC-047 S-040704-JC-048 S-040704-JC-049 S-121604-KMV-893 S-121604-KMV-894 S-122204-JC-934
12/16/2004 12/16/2004 12/16/2004 12/16/2004 12/16/2004 12/16/2004 12/16/2004 4/7/2004 4/7/2004 4/7/2004 12/16/2004 12/16/2004 12/22/2004

(1-2) ft (2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (0-2) ft (6-8) ft (27-29.4) ft (0-0.5) ft (1-2) ft (0-0.5) ft
(orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.19 U 0.2 U 0.21 U 0.43 U 0.082 U 0.041 U 0.044 U 1.9 U 0.19 U 0.041 U 0.2 U 0.042 U 2.1 U
0.19 U 0.2 U 0.21 U 0.43 U 0.082 U 0.041 U 0.044 U 1.9 U 0.19 U 0.041 U 0.2 U 0.042 U 2.1 U
0.19 U 0.2 U 0.21 U 0.43 U 0.082 U 0.041 U 0.044 U 1.9 U 0.19 U 0.041 U 0.2 U 0.042 U 2.1 U
0.19 U 0.2 U 0.21 U 0.43 U 0.082 U 0.041 U 0.044 U 1.9 U 0.19 U 0.041 U 0.2 U 0.042 U 2.1 U
0.75 0.77 0.64 1.6 0.79 0.0081 J 0.013 J 13 1.1 0.012 J 1.9 0.017 J 7.9 

0.19 U 0.2 U 0.21 U 0.43 U 0.082 U 0.041 U 0.044 U 1.9 U 0.19 U 0.041 U 0.2 U 0.042 U 2.1 U
0.35 0.36 0.11 J 0.37 J 0.21 0.041 U 0.044 U 1.9 U 0.093 J 0.041 U 1.1 0.042 U 1.3 J

84.8 82.8 79.3 76.8 80.7 80.6 75.0 85.3 86.3 79.9 83.4 78.3 80.3 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AH B-X143Y193AH B-X143Y193AH B-X143Y193AH B-X143Y193AH B-X143Y193AH B-X143Y193AH B-X143Y193AI B-X143Y193AI B-X143Y193AI B-X143Y193AJ B-X143Y193AJ

S-113004-DD-757 S-113004-DD-758 S-113004-DD-759 S-113004-DD-760 S-113004-DD-761 S-113004-DD-762 S-120104-DD-771 S-120804-KMV-854 S-120804-KMV-855 S-120804-KMV-856 S-120904-KMV-857 S-120904-KMV-858
11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 11/30/2004 12/1/2004 12/8/2004 12/8/2004 12/8/2004 12/9/2004 12/9/2004
(0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (12.5-14.5) ft (0-0.5) ft (1-2) ft (2-4) ft (0-0.5) ft (1-2) ft

(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

2 U 0.39 U 2 U 0.041 U 0.08 U 0.2 U 0.042 U 4.2 U 4 U 0.042 U 4 U 19 U
2 U 0.39 U 2 U 0.041 U 0.08 U 0.2 U 0.042 U 4.2 U 4 U 0.042 U 4 U 19 U
2 U 0.39 U 2 U 0.041 U 0.08 U 0.2 U 0.042 U 4.2 U 4 U 0.042 U 4 U 19 U
2 U 0.39 U 2 U 0.041 U 0.08 U 0.67 0.042 U 4.2 U 4 U 0.042 U 4 U 19 U
11 2 11 0.087 0.45 0.2 U 0.011 J 18 32 0.28 23 J 36 J
2 U 0.39 U 2 U 0.041 U 0.08 U 0.2 U 0.042 U 4.2 U 4 U 0.042 U 4 U 19 U
2 U 0.39 U 2 U 0.016 J 0.08 U 0.088 J 0.042 U 3.2 J 6.6 0.08 4.1 J 19 U

82.7 84.6 82.8 81.1 82.5 83.0 78.2 78.7 83.5 78.2 83.2 85.1 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BB B-X143Y193BC B-X143Y193BC B-X143Y193BC B-X143Y193BC B-X143Y193BC B-X143Y193BC B-X143Y193BC B-X143Y193BD B-X143Y193BD B-X143Y193BD B-X143Y193BD

S-122204-JC-935 S-011905-KMV-895 S-011905-KMV-896 S-011905-KMV-897 S-011905-KMV-898 S-011905-KMV-899 S-011905-KMV-900 S-011905-KMV-901 S-011905-KMV-902 S-011905-KMV-903 S-011905-KMV-904 S-011905-KMV-905
12/22/2004 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005

(1-2) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.82 U 0.045 U 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.047 U 0.04 U 0.039 U 0.04 U
0.82 U 0.045 U 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.047 U 0.04 U 0.039 U 0.04 U
0.82 U 0.045 U 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.047 U 0.04 U 0.039 U 0.04 U
0.82 U 0.045 U 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.047 U 0.04 U 0.039 U 0.04 U

4.4 0.062 J 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.1 J 0.04 U 0.039 U 0.04 U
0.82 U 0.045 U 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.047 U 0.04 U 0.039 U 0.04 U
0.74 J 0.052 J 0.04 U 0.039 U 0.038 U 0.042 U 0.045 U 0.042 U 0.044 J 0.04 U 0.039 U 0.04 U

80.6 73.7 82.4 85.6 86.6 78.7 72.7 77.7 70.1 82.8 84.3 82.8 

CRA 013968 (253)



TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AJ B-X143Y193AK B-X143Y193AK B-X143Y193AK B-X143Y193AL B-X143Y193AL B-X143Y193AM B-X143Y193AM B-X143Y193AM B-X143Y193AM B-X143Y193AM B-X143Y193AM

S-120904-KMV-859 S-120904-KMV-860 S-120904-KMV-861 S-120904-KMV-862 S-120904-KMV-863 S-120904-KMV-864 S-120904-KMV-865 S-120904-KMV-866 S-120904-KMV-867 S-120904-KMV-868 S-120904-KMV-869 S-120904-KMV-870
12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004

(2-4) ft (0-0.5) ft (1-2) ft (2-4) ft (0-0.5) ft (1-2) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

20 U 2 U 1.9 U 0.36 U 4.3 U 3.8 U 3.7 U 0.2 U 0.079 U 0.39 U 0.039 U 0.041 U
20 U 2 U 1.9 U 0.36 U 4.3 U 3.8 U 3.7 U 0.2 U 0.079 U 0.39 U 0.039 U 0.041 U
20 U 2 U 1.9 U 0.36 U 4.3 U 3.8 U 3.7 U 0.2 U 0.079 U 0.39 U 0.039 U 0.041 U
20 U 2 U 1.9 U 0.36 U 4.3 U 3.8 U 3.7 U 0.2 U 0.079 U 0.39 U 0.039 U 0.041 U
46 J 7 J 5.8 J 2.4 J 17 J 6.2 J 16 J 0.58 J 0.2 J 1.4 J 0.16 J 0.11 J
20 U 2 U 1.9 U 0.36 U 4.3 U 3.8 U 3.7 U 0.2 U 0.079 U 0.39 U 0.039 U 0.041 U
9 J 0.97 J 0.63 J 0.28 J 2.5 J 3.8 U 2 J 0.071 J 0.028 J 0.17 J 0.039 U 0.018 J

80.7 83.1 84.9 90.8 76.1 87.2 88.1 81.5 83.8 85.4 83.8 80.1 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BD B-X143Y193BD B-X143Y193BD B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE B-X143Y193BE

S-011905-KMV-906 S-011905-KMV-907 S-011905-KMV-908 S-011905-KMV-918 S-011905-KMV-919 S-011905-KMV-920 S-011905-KMV-921 S-011905-KMV-922 S-011905-KMV-923 S-011905-KMV-924 S-011905-KMV-925 S-011905-KMV-926
1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005

(6-8) ft (8-10) ft (10-12) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (14-16) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.043 U 0.042 U 0.044 U 2.4 U 0.039 U 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 2.4 U 0.039 U 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 2.4 U 0.039 U 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 2.4 U 0.039 U 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 15 0.16 0.042 U 0.043 U 0.046 U 0.0077 J 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 2.4 U 0.039 U 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U
0.043 U 0.042 U 0.044 U 2.7 0.041 0.042 U 0.043 U 0.046 U 0.042 U 0.041 U 0.046 U 0.043 U

76.6 79.1 74.4 68.5 83.7 79.0 76.6 72.5 77.7 80.6 72.5 75.9 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AM B-X143Y193AM B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN B-X143Y193AN

S-120904-KMV-871 S-120904-KMV-873 S-120904-KMV-875 S-120904-KMV-876 S-120904-KMV-877 S-120904-KMV-878 S-120904-KMV-879 S-120904-KMV-880 S-120904-KMV-881 S-120904-KMV-882 S-120904-KMV-884 S-120904-KMV-885
12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004 12/9/2004
(8-10) ft (12-14) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (16-18) ft (16-18) ft

(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate)

0.04 U 0.041 UJ 0.078 U 0.04 U 0.04 U 0.04 U 0.39 U 0.21 U 4 U 0.08 U 0.043 U 0.041 U
0.04 U 0.041 UJ 0.078 U 0.04 U 0.04 U 0.04 U 0.39 U 0.21 U 4 U 0.08 U 0.043 U 0.041 U
0.04 U 0.041 UJ 0.078 U 0.04 U 0.04 U 0.04 U 0.39 U 0.21 U 4 U 0.08 U 0.043 U 0.041 U
0.04 U 0.041 UJ 0.078 U 0.04 U 0.04 U 0.04 U 0.39 U 0.21 U 4 U 0.08 U 0.043 U 0.041 U
0.014 J 0.0091 J 0.25 J 0.046 J 0.034 J 0.12 J 2.1 0.64 12 0.24 0.043 U 0.041 U
0.04 U 0.041 UJ 0.078 U 0.04 U 0.04 U 0.04 U 0.39 U 0.21 U 4 U 0.08 U 0.043 U 0.041 U
0.04 U 0.041 UJ 0.077 J 0.013 J 0.04 U 0.015 J 0.24 J 0.1 J 1.4 J 0.067 J 0.043 U 0.041 U

81.7 79.7 84.3 82.0 82.8 81.8 84.1 79.0 82.4 82.3 76.5 79.6 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BF B-X143Y193BG B-X143Y193BG B-X143Y193BG

S-011905-KMV-909 S-011905-KMV-910 S-011905-KMV-911 S-011905-KMV-912 S-011905-KMV-913 S-011905-KMV-914 S-011905-KMV-915 S-011905-KMV-916 S-011905-KMV-917 S-011905-KMV-927 S-011905-KMV-937 S-011905-KMV-938
1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005
(0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (14-16) ft (0-0.5) ft (16-18) ft (18-20) ft

(orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

4 U 4 U 3.8 U 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 4.1 U 0.04 U 0.041 U
4 U 4 U 3.8 U 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 4.1 U 0.04 U 0.041 U
4 U 4 U 3.8 U 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 4.1 U 0.04 U 0.041 U
4 U 4 U 3.8 U 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 4.1 U 0.04 U 0.041 U
20 J 24 J 15 J 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 17 0.04 U 0.041 U
4 U 4 U 3.8 U 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 4.1 U 0.04 U 0.041 U
3.7 J 3.6 J 1.4 J 0.039 U 0.044 U 0.044 U 0.042 U 0.04 U 0.042 U 2.6 J 0.04 U 0.041 U

82.5 83.0 86.3 83.7 74.2 75.6 78.6 82.5 78.7 80.9 81.9 81.3 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AO B-X143Y193AO B-X143Y193AO B-X143Y193AO B-X143Y193AO B-X143Y193AO B-X143Y193AP B-X143Y193AP B-X143Y193AP B-X143Y193AP B-X143Y193AP B-X143Y193AP

S-120604-KMV-785 S-120604-KMV-786 S-120604-KMV-787 S-120604-KMV-788 S-120604-KMV-789 S-120604-KMV-790 S-120704-KMV-798 S-120704-KMV-799 S-120704-KMV-800 S-120704-KMV-801 S-120704-KMV-802 S-120704-KMV-803
12/6/2004 12/6/2004 12/6/2004 12/6/2004 12/6/2004 12/6/2004 12/7/2004 12/7/2004 12/7/2004 12/7/2004 12/7/2004 12/7/2004
(0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.23 U 0.077 U 0.04 U 0.041 U 0.078 U 0.2 U 0.079 U 0.076 U 0.04 U 0.2 U 0.041 U 0.2 U
0.23 U 0.077 U 0.04 U 0.041 U 0.078 U 0.2 U 0.079 U 0.076 U 0.04 U 0.2 U 0.041 U 0.2 U
0.23 U 0.077 U 0.04 U 0.041 U 0.078 U 0.2 U 0.079 U 0.076 U 0.04 U 0.2 U 0.041 U 0.2 U
0.23 U 0.077 U 0.04 U 0.041 U 0.078 U 0.2 U 0.079 U 0.076 U 0.04 U 0.2 U 0.041 U 0.2 U

2.2 0.62 0.15 0.17 0.83 0.82 0.49 0.44 0.25 J 1.3 0.25 0.92 
0.23 U 0.077 U 0.04 U 0.041 U 0.078 U 0.2 U 0.079 U 0.076 U 0.04 U 0.2 U 0.041 U 0.2 U
0.49 0.11 0.035 J 0.029 J 0.082 0.094 J 0.11 0.059 J 0.033 J 0.2 0.025 J 0.069 J

72.5 86.2 83.4 80.6 84.3 84.3 83.3 86.8 81.9 81.1 80.8 84.1 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BG B-X143Y193BH B-X143Y193BH

S-011905-KMV-939 S-011905-KMV-928 S-011905-KMV-929 S-011905-KMV-930 S-011905-KMV-931 S-011905-KMV-932 S-011905-KMV-933 S-011905-KMV-934 S-011905-KMV-935 S-011905-KMV-936 S-011905-KMV-940 S-011905-KMV-950
1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005
(18-20) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (14-16) ft (0-0.5) ft (16-18) ft

(Duplicate) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig)

0.041 U 0.78 U 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.19 U 0.043 U
0.041 U 0.78 U 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.19 U 0.043 U
0.041 U 0.78 U 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.19 U 0.043 U
0.041 U 0.78 U 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.19 U 0.043 U
0.041 U 4.9 0.01 J 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.61 0.043 U
0.041 U 0.78 U 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.19 U 0.043 U
0.041 U 0.55 J 0.044 U 0.045 U 0.044 U 0.045 U 0.04 U 0.044 U 0.043 U 0.041 U 0.097 J 0.043 U

80.9 85.1 74.3 73.5 74.5 73.2 81.6 75.1 76.8 80.2 84.9 76.7 
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AP B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AQ B-X143Y193AR B-X143Y193AR B-X143Y193AR

S-120704-KMV-813 S-120804-KMV-815 S-120804-KMV-829 S-120804-KMV-816 S-120804-KMV-817 S-120804-KMV-818 S-120804-KMV-819 S-120804-KMV-820 S-120804-KMV-827 S-120804-KMV-830 S-120804-KMV-831 S-120804-KMV-832
12/7/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004
(28-30) ft (0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (20-22) ft (0-0.5) ft (1-2) ft (2-4) ft

(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.04 U 0.086 U 0.2 U 0.038 U 0.37 U 0.8 U 0.81 U 0.83 U 0.044 U 0.073 U 0.19 U 0.075 U
0.04 U 0.086 U 0.2 U 0.038 U 0.37 U 0.8 U 0.81 U 0.83 U 0.044 U 0.073 U 0.19 U 0.075 U
0.04 U 0.086 U 0.2 U 0.038 U 0.37 U 0.8 U 0.81 U 0.83 U 0.044 U 0.073 U 0.19 U 0.075 U
0.04 U 0.086 U 0.2 U 0.038 U 0.37 U 0.8 U 0.81 U 0.83 U 0.044 U 0.073 U 0.19 U 0.075 U

0.0089 J 0.65 1 0.23 J 1.6 6.8 4.6 4.8 0.044 U 0.55 1.4 0.69 
0.04 U 0.086 U 0.2 U 0.038 U 0.37 U 0.8 U 0.81 U 0.83 U 0.044 U 0.073 U 0.19 U 0.075 U
0.04 U 0.12 0.16 J 0.029 J 0.13 J 0.35 J 0.81 U 0.83 U 0.044 U 0.11 0.26 0.058 J

82.0 76.7 83.6 86.9 88.7 82.3 81.8 79.2 74.2 90.6 88.0 87.5 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BH B-X143Y193BI B-X143Y193BI

S-011905-KMV-951 S-011905-KMV-941 S-011905-KMV-942 S-011905-KMV-943 S-011905-KMV-944 S-011905-KMV-945 S-011905-KMV-946 S-011905-KMV-947 S-011905-KMV-948 S-011905-KMV-949 S-012005-KMV-952 S-012005-KMV-953
1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/19/2005 1/20/2005 1/20/2005
(18-20) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (12-14) ft (14-16) ft (0-0.5) ft (0-0.5) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (Duplicate)

0.042 U 2 U 3.8 U 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.39 U 0.38 U
0.042 U 2 U 3.8 U 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.39 U 0.38 U
0.042 U 2 U 3.8 U 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.39 U 0.38 U
0.042 U 2 U 3.8 U 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.39 U 0.38 U
0.042 U 11 17 0.03 J 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 1.7 2.2 
0.042 U 2 U 3.8 U 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.39 U 0.38 U
0.042 U 1.3 J 3.4 J 0.038 U 0.043 U 0.046 U 0.041 U 0.043 U 0.043 U 0.043 U 0.33 J 0.31 J

79.1 81.1 87.1 87.1 75.9 71.2 80.4 75.9 76.1 76.9 84.0 88.0 
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DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 10 of 20

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193AR B-X143Y193AR B-X143Y193AR B-X143Y193AS B-X143Y193AS B-X143Y193AS B-X143Y193AS B-X143Y193AS B-X143Y193AS B-X143Y193AS B-X143Y193AT B-X143Y193AT

S-120804-KMV-833 S-120804-KMV-834 S-120804-KMV-835 S-120804-KMV-839 S-120804-KMV-840 S-120804-KMV-841 S-120804-KMV-842 S-120804-KMV-843 S-120804-KMV-844 S-120804-KMV-845 S-120804-KMV-847 S-120804-KMV-848
12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004 12/8/2004

(4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft
(orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig)

0.078 U 0.19 U 0.2 U 0.076 U 0.37 U 0.38 U 0.37 U 7.9 U 0.4 U 0.04 U 3.9 U 0.38 U
0.078 U 0.19 U 0.2 U 0.076 U 0.37 U 0.38 U 0.37 U 7.9 U 0.4 U 0.04 U 3.9 U 0.38 U
0.078 U 0.19 U 0.2 U 0.076 U 0.37 U 0.38 U 0.37 U 7.9 U 0.4 U 0.04 U 3.9 U 0.38 U
0.078 U 0.19 U 0.2 U 0.076 U 0.37 U 0.38 U 0.37 U 7.9 U 0.4 U 0.04 U 3.9 U 0.38 U

0.71 1.2 1.1 1.2 J 2.3 2.6 2.6 46 3.8 0.04 U 13 3.5 
0.078 U 0.19 U 0.2 U 0.076 U 0.37 U 0.38 U 0.37 U 7.9 U 0.4 U 0.04 U 3.9 U 0.38 U
0.042 J 0.11 J 0.2 U 0.31 J 0.32 J 0.36 J 0.26 J 4.8 J 0.39 J 0.04 U 1.7 J 0.55 

84.1 85.4 80.6 86.7 88.2 87.6 88.2 83.1 82.9 81.5 84.4 87.0 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BI B-X143Y193BJ B-X143Y193BJ B-X143Y193BJ

S-012005-KMV-954 S-012005-KMV-955 S-012005-KMV-956 S-012005-KMV-957 S-012005-KMV-958 S-012005-KMV-959 S-012005-KMV-960 S-012005-KMV-961 S-012005-KMV-962 S-012005-KMV-963 S-012005-KMV-964 S-012005-KMV-965
1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005

(1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft (14-16) ft (14-16) ft (0-0.5) ft (1-2) ft (2-4) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig)

2 U 20 U 0.43 U 0.041 U 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 39 U 8.2 U 0.43 U
2 U 20 U 0.43 U 0.041 U 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 39 U 8.2 U 0.43 U
2 U 20 U 0.43 U 0.041 U 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 39 U 8.2 U 0.43 U
2 U 20 U 0.43 U 0.041 U 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 39 U 8.2 U 0.43 U
8.1 52 2.6 0.052 0.013 J 0.0097 J 0.02 J 0.0079 J 0.018 J 150 35 2 
2 U 20 U 0.43 U 0.041 U 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 39 U 8.2 U 0.43 U
2.3 12 J 0.16 J 0.013 J 0.041 U 0.045 U 0.043 U 0.041 U 0.041 U 22 J 5.1 J 0.38 J

82.5 84.4 77.0 80.1 80.7 73.9 76.5 79.7 79.7 83.9 80.1 76.6 
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BJ B-X143Y193BJ B-X143Y193BJ B-X143Y193BJ B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BK B-X143Y193BL

S-012005-KMV-966 S-012005-KMV-967 S-012005-KMV-968 S-012005-KMV-969 S-012005-KMV-970 S-012005-KMV-971 S-012005-KMV-972 S-012005-KMV-973 S-012005-KMV-974 S-012005-KMV-975 S-012005-KMV-976 S-012005-KMV-977 S-012005-KMV-978
1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005

(2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (6-8) ft (8-10) ft (10-12) ft (0-0.5) ft
(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig)

0.43 U 0.042 U 0.044 U 0.042 U 8.1 U 8.1 U 0.086 U 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 2 U
0.43 U 0.042 U 0.044 U 0.042 U 8.1 U 8.1 U 0.086 U 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 2 U
0.43 U 0.042 U 0.044 U 0.042 U 8.1 U 8.1 U 0.086 U 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 2 U
0.43 U 0.042 U 0.044 U 0.042 U 8.1 U 8.1 U 0.086 U 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 2 U

2.1 0.1 0.036 J 0.019 J 35 25 0.52 0.01 J 0.042 U 0.042 U 0.04 U 0.041 U 15 
0.43 U 0.042 U 0.044 U 0.042 U 8.1 U 8.1 U 0.086 U 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 2 U
0.44 0.018 J 0.044 U 0.042 U 5.2 J 4.3 J 0.1 0.04 U 0.042 U 0.042 U 0.04 U 0.041 U 3 

76.4 78.2 75.7 78.3 81.8 81.7 76.6 83.5 78.7 78.0 81.8 79.5 82.9 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193I B-X143Y193I B-X143Y193I B-X143Y193J B-X143Y193J B-X143Y193J B-X143Y193J B-X143Y193J B-X143Y193J B-X143Y193K B-X143Y193K B-X143Y193K B-X143Y193K

S-102704-JC-375 S-102704-JC-376 S-102704-JC-377 S-102704-JC-378 S-102704-JC-379 S-102704-JC-380 S-102704-JC-381 S-102704-JC-382 S-102704-JC-383 S-102704-JC-384 S-102704-JC-385 S-102704-JC-386 S-102704-JC-387
10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004

(4-6) ft (6-8) ft (8-10) ft (0-2) ft (2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft
(orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig)

4 U 0.04 UJ 0.04 UJ 0.38 U 0.8 U 0.19 U 0.37 U 0.4 UJ 0.041 UJ 0.77 U 3.9 U 0.24 U 0.041 UJ
4 U 0.04 UJ 0.04 UJ 0.38 U 0.8 U 0.19 U 0.37 U 0.4 UJ 0.041 UJ 0.77 U 3.9 U 0.24 U 0.041 UJ
4 U 0.04 UJ 0.04 UJ 0.38 U 0.8 U 0.19 U 0.37 U 0.4 UJ 0.041 UJ 0.77 U 3.9 U 0.24 U 0.041 UJ
4 U 0.73 0.04 UJ 0.38 U 0.8 U 0.19 U 0.37 U 4.2 0.041 UJ 0.77 U 3.9 U 0.24 U 0.18 
49 0.04 UJ 0.04 UJ 4.5 10 1.1 2.7 0.4 UJ 0.041 UJ 6.6 38 1.9 0.041 UJ
4 U 0.04 UJ 0.04 UJ 0.38 U 0.8 U 0.19 U 0.37 U 0.4 UJ 0.041 UJ 0.77 U 3.9 U 0.24 U 0.041 UJ
3.7 J 0.029 J 0.04 UJ 0.4 0.89 0.26 0.47 0.27 J 0.041 UJ 0.48 J 2.5 J 0.1 J 0.032 J

82.0 83.3 82.6 87.6 82.8 89.0 89.8 83.4 80.1 85.6 85.3 69.1 80.7 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007

Page 12 of 20

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BL B-X143Y193BL B-X143Y193BL B-X143Y193BL B-X143Y193BL B-X143Y193BM B-X143Y193BM B-X143Y193BM B-X143Y193BM B-X143Y193BM B-X143Y193BM B-X143Y193BM B-X143Y193BM

S-012005-KMV-979 S-012005-KMV-980 S-012005-KMV-981 S-012005-KMV-982 S-012005-KMV-983 S-012405-KMV-984 S-012405-KMV-985 S-012405-KMV-986 S-012405-KMV-987 S-012405-KMV-988 S-012405-KMV-989 S-012405-KMV-990 S-012405-KMV-991
1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/20/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005

(1-2) ft (2-4) ft (4-6) ft (6-8) ft (6-8) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (6-8) ft (8-10) ft (10-12) ft
(orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

0.04 U 0.042 U 0.04 U 0.044 U 0.045 U 0.41 U 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U
0.04 U 0.042 U 0.04 U 0.044 U 0.045 U 0.41 U 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U
0.04 U 0.042 U 0.04 U 0.044 U 0.045 U 0.41 U 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U
0.04 U 0.042 U 0.04 U 0.044 U 0.045 U 0.41 U 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U

0.1 0.042 U 0.0066 J 0.0096 J 0.013 J 2.1 0.24 0.081 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U
0.04 U 0.042 U 0.04 U 0.044 U 0.045 U 0.41 U 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U
0.026 J 0.042 U 0.04 U 0.044 U 0.045 U 0.13 J 0.043 U 0.043 U 0.044 U 0.042 U 0.042 U 0.043 U 0.041 U

82.3 78.2 82.7 74.5 73.3 81.1 77.0 76.7 75.5 77.9 78.7 77.0 81.3 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193K B-X143Y193L B-X143Y193L B-X143Y193L B-X143Y193M B-X143Y193M B-X143Y193M B-X143Y193M B-X143Y193N B-X143Y193N B-X143Y193N B-X143Y193N B-X143Y193O

S-102704-JC-388 S-102704-JC-389 S-102704-JC-390 S-102704-JC-391 S-102704-JC-394 S-102704-JC-395 S-102704-JC-396 S-102704-JC-397 S-102804-JC-400 S-102804-JC-401 S-102804-JC-402 S-102804-JC-403 S-102804-JC-404
10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004

(8-10) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft (0-2) ft
(orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig)

0.041 UJ 0.76 U 0.8 U 2 U 1.8 U 0.78 U 0.38 U 7.8 U 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 U
0.041 UJ 0.76 U 0.8 U 2 U 1.8 U 0.78 U 0.38 U 7.8 U 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 U
0.041 UJ 0.76 U 0.8 U 2 U 1.8 U 0.78 U 0.38 U 7.8 U 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 U
0.041 UJ 0.76 U 0.8 U 2 U 1.8 U 0.78 U 0.38 U 89 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 U
0.041 UJ 12 6 19 12 6.7 2.2 7.8 U 15 9.6 7 2.9 15 
0.041 UJ 0.76 U 0.8 U 2 U 1.8 U 0.78 U 0.38 U 7.8 U 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 U
0.041 UJ 1.2 0.64 J 1.3 J 0.92 J 0.43 J 0.38 U 4.6 J 1.9 U 0.79 U 0.83 U 0.2 UJ 1.8 

81.2 86.6 82.8 83.3 91.2 84.9 86.4 84.3 84.8 83.4 79.7 82.4 90.3 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BN B-X143Y193BN B-X143Y193BN B-X143Y193BN B-X143Y193BN B-X143Y193BN B-X143Y193BO B-X143Y193BO B-X143Y193BO B-X143Y193BO B-X143Y193BO B-X143Y193BO B-X143Y193BP

S-012405-KMV-992 S-012405-KMV-993 S-012405-KMV-994 S-012405-KMV-995 S-012405-KMV-996 S-012405-KMV-997 S-012405-KMV-998 S-012405-KMV-999 S-012405-KMV-1000 S-012405-KMV-1001 S-012405-KMV-1002 S-012405-KMV-1003 S-012405-KMV-1004
1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005
(0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.089 U 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 2.1 U 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.38 U
0.089 U 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 2.1 U 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.38 U
0.089 U 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 2.1 U 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.38 U
0.089 U 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 2.1 U 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.38 U

0.53 0.04 U 0.012 J 0.044 U 0.043 U 0.042 U 14 0.062 0.043 U 0.044 U 0.039 U 0.039 U 2.7 
0.089 U 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 2.1 U 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.38 U
0.092 0.04 U 0.045 U 0.044 U 0.043 U 0.042 U 1.5 J 0.041 U 0.043 U 0.044 U 0.039 U 0.039 U 0.39 

74.5 81.5 73.9 75.8 77.1 78.2 78.4 80.3 76.2 75.6 85.4 84.5 85.8 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193O B-X143Y193O B-X143Y193O B-X143Y193O B-X143Y193O B-X143Y193P B-X143Y193P B-X143Y193P B-X143Y193P B-X143Y193P B-X143Y193P B-X143Y193Q B-X143Y193Q

S-102804-JC-405 S-102804-JC-406 S-102804-JC-407 S-102804-JC-408 S-102804-JC-409 S-102804-JC-410 S-102804-JC-411 S-102804-JC-412 S-102804-JC-413 S-102804-JC-414 S-102804-JC-415 S-111604-KMV-586 S-111604-KMV-587
10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 10/28/2004 11/16/2004 11/16/2004

(2-4) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (8-10) ft (0-2) ft (2-4) ft
(orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

1.9 U 39 U 0.2 U 0.4 UJ 0.041 UJ 0.38 U 0.19 U 0.78 U 19 UJ 0.041 UJ 0.04 UJ 1.9 U 0.77 U
1.9 U 39 U 0.2 U 0.4 UJ 0.041 UJ 0.38 U 0.19 U 0.78 U 19 UJ 0.041 UJ 0.04 UJ 1.9 U 0.77 U
1.9 U 39 U 0.2 U 0.4 UJ 0.041 UJ 0.38 U 0.19 U 0.78 U 19 UJ 0.041 UJ 0.04 UJ 1.9 U 0.77 U
1.9 U 39 U 0.2 U 0.4 UJ 0.048 0.38 U 0.19 U 0.78 U 130 0.015 J 0.016 J 1.9 U 0.77 U

18 300 1.2 3.8 0.041 UJ 3.2 2.3 9.2 19 UJ 0.041 UJ 0.04 UJ 17 4.7 
1.9 U 39 U 0.2 U 0.4 UJ 0.041 UJ 0.38 U 0.19 U 0.78 U 19 UJ 0.041 UJ 0.04 UJ 1.9 U 0.77 U
1.6 J 39 0.085 J 0.4 UJ 0.041 UJ 0.3 J 0.17 J 1 10 J 0.041 UJ 0.04 UJ 1.9 U 0.77 U

85.8 85.5 81.0 82.9 81.0 86.6 86.3 84.6 85.2 80.8 81.8 88.2 85.2 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BP B-X143Y193BP B-X143Y193BP B-X143Y193BP B-X143Y193BP B-X143Y193BP B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ

S-012405-KMV-1005 S-012405-KMV-1006 S-012405-KMV-1007 S-012405-KMV-1008 S-012405-KMV-1009 S-012405-KMV-1010 S-012505-KMV-1011 S-012505-KMV-1012 S-012505-KMV-1013 S-012505-KMV-1014 S-012505-KMV-1015 S-012505-KMV-1016
1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/24/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005

(1-2) ft (2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft
(orig) (orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.043 UJ 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.39 U 0.2 U 0.2 U 3.9 U 0.2 U 0.043 UJ
0.043 UJ 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.39 U 0.2 U 0.2 U 3.9 U 0.2 U 0.043 UJ
0.043 UJ 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.39 U 0.2 U 0.2 U 3.9 U 0.2 U 0.043 UJ
0.043 UJ 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.39 U 0.2 U 0.2 U 3.9 U 0.2 U 0.043 UJ

0.4 J 0.086 0.043 U 0.043 U 0.041 U 0.042 U 3.8 1.2 0.6 24 2 0.043 UJ
0.043 UJ 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.39 U 0.2 U 0.2 U 3.9 U 0.2 U 0.043 UJ
0.029 J 0.042 U 0.043 U 0.043 U 0.041 U 0.042 U 0.44 0.19 J 0.11 J 1.5 J 0.27 0.043 UJ

76.2 77.9 76.6 76.0 80.0 78.0 84.4 83.6 84.4 83.7 83.0 77.4 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193Q B-X143Y193Q B-X143Y193Q B-X143Y193Q B-X143Y193R B-X143Y193R B-X143Y193R B-X143Y193R B-X143Y193R B-X143Y193R B-X143Y193S B-X143Y193S

S-111604-KMV-588 S-111604-KMV-589 S-111604-KMV-590 S-111604-KMV-603 S-111604-KMV-591 S-111604-KMV-592 S-111604-KMV-593 S-111604-KMV-594 S-111604-KMV-595 S-111604-KMV-600 S-111704-DD-604 S-111704-DD-605
11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/16/2004 11/17/2004 11/17/2004

(4-6) ft (6-8) ft (8-10) ft (14-16) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (18-20) ft (0-2) ft (2-4) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.039 U 0.4 U 0.04 U 0.045 U 0.39 U 0.39 U 21 U 0.04 U 0.041 U 430 U 20 U 3.8 U
0.039 U 0.4 U 0.04 U 0.045 U 0.39 U 0.39 U 21 U 0.04 U 0.041 U 430 U 20 U 3.8 U
0.039 U 0.4 U 0.04 U 0.045 U 0.39 U 0.39 U 21 U 0.04 U 0.041 U 430 U 20 U 3.8 U
0.039 U 0.4 U 0.04 U 0.037 J 0.39 U 3.2 21 U 0.16 0.041 U 2400 20 U 3.8 U

0.37 2.2 0.032 J 0.045 U 2.7 0.39 U 220 0.04 U 0.032 J 430 U 83 21 
0.039 U 0.4 U 0.04 U 0.045 U 0.39 U 0.39 U 21 U 0.04 U 0.041 U 430 U 20 U 3.8 U
0.039 U 0.4 U 0.04 U 0.045 U 0.3 J 0.33 J 21 U 0.04 U 0.041 U 370 J 10 J 1.5 J

83.8 82.7 82.4 73.9 84.5 85.0 79.7 82.8 79.9 77.2 84.2 86.5 
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TABLE 3.2

AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ B-X143Y193BQ B-X143Y193BR B-X143Y193BR B-X143Y193BR B-X143Y193BR B-X143Y193BR B-X143Y193BR B-X143Y193BS B-X143Y193BS

S-012505-KMV-1017 S-012505-KMV-1018 S-012505-KMV-1019 S-012505-KMV-1020 S-012505-KMV-1021 S-012505-KMV-1022 S-012505-KMV-1023 S-012505-KMV-1024 S-012505-KMV-1025 S-012505-KMV-1026 S-012505-KMV-1027 S-012505-KMV-1028
1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005
(8-10) ft (10-12) ft (12-14) ft (14-16) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (10-12) ft (0-0.5) ft (1-2) ft

(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.19 U 0.39 U 0.042 U 0.045 UJ 0.041 U 0.039 U
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.19 U 0.39 U 0.042 U 0.045 UJ 0.041 U 0.039 U
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.19 U 0.39 U 0.042 U 0.045 UJ 0.041 U 0.039 U
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.19 U 0.39 U 0.042 U 0.045 UJ 0.041 U 0.039 U
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 1 2.4 0.1 0.045 UJ 0.21 0.059 
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.19 U 0.39 U 0.042 U 0.045 UJ 0.041 U 0.039 U
0.041 UJ 0.042 UJ 0.042 UJ 0.041 UJ 0.044 UJ 0.04 UJ 0.29 0.43 0.016 J 0.045 UJ 0.06 0.024 J

81.3 78.9 77.7 80.2 74.9 83.1 84.7 84.4 78.9 73.4 80.4 84.2 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193S B-X143Y193S B-X143Y193S B-X143Y193S B-X143Y193S B-X143Y193T B-X143Y193T B-X143Y193T B-X143Y193T B-X143Y193T B-X143Y193T B-X143Y193T

S-111704-DD-606 S-111704-DD-607 S-111704-DD-608 S-111704-DD-609 S-111704-DD-614 S-111704-DD-615 S-111704-DD-616 S-111704-DD-617 S-111704-DD-618 S-111704-DD-619 S-111704-DD-620 S-111704-DD-623
11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004

(2-4) ft (4-6) ft (6-8) ft (8-10) ft (20-22) ft (0-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (18-20) ft
(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

3.8 U 0.079 U 0.042 U 0.041 U 0.042 U 7.9 U 19 U 0.19 U 0.039 U 0.041 U 0.041 U 0.044 U
3.8 U 0.079 U 0.042 U 0.041 U 0.042 U 7.9 U 19 U 0.19 U 0.039 U 0.041 U 0.041 U 0.044 U
3.8 U 0.079 U 0.042 U 0.041 U 0.042 U 7.9 U 19 U 0.19 U 0.039 U 0.041 U 0.041 U 0.044 U
3.8 U 0.079 U 0.042 U 0.041 U 0.042 U 7.9 U 19 U 0.19 U 0.039 U 0.041 U 0.041 U 0.044 U

27 0.48 0.13 0.069 0.042 U 40 110 0.92 0.029 J 0.012 J 0.041 U 0.044 U
3.8 U 0.079 U 0.042 U 0.041 U 0.042 U 7.9 U 19 U 0.19 U 0.039 U 0.041 U 0.041 U 0.044 U
1.6 J 0.035 J 0.042 U 0.041 U 0.042 U 2.1 J 5.4 J 0.15 J 0.039 U 0.041 U 0.041 U 0.044 U

86.3 83.1 78.5 80.8 79.1 83.4 87.5 88.5 85.5 81.1 80.0 75.4 

CRA 013968 (253)
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GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BS B-X143Y193BS B-X143Y193BS B-X143Y193BS B-X143Y193BS B-X143Y193BS B-X143Y193BT B-X143Y193BT B-X143Y193BT B-X143Y193BT B-X143Y193BT B-X143Y193BT

S-012505-KMV-1029 S-012505-KMV-1030 S-012505-KMV-1031 S-012505-KMV-1032 S-012505-KMV-1033 S-012505-KMV-1034 S-012505-KMV-1035 S-012505-KMV-1036 S-012505-KMV-1037 S-012505-KMV-1038 S-012505-KMV-1039 S-012505-KMV-1040
1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005

(2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft
(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.18 U 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U
0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.18 U 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U
0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.18 U 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U
0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.18 U 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U
0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.8 0.014 J 0.014 J 0.043 U 0.042 U 0.04 U
0.015 J 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.18 U 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U
0.041 U 0.041 U 0.041 U 0.042 U 0.04 U 0.042 U 0.09 J 0.04 U 0.042 U 0.043 U 0.042 U 0.04 U

80.1 81.3 81.3 78.4 82.4 77.7 90.4 82.5 77.9 77.1 78.5 82.4 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193U B-X143Y193V B-X143Y193V B-X143Y193V B-X143Y193V

S-111704-DD-624 S-111704-DD-625 S-111704-DD-630 S-111704-DD-626 S-111704-DD-627 S-111704-DD-628 S-111704-DD-632 S-111704-DD-633 S-111804-DD-646 S-111804-DD-647 S-111804-DD-648 S-111804-DD-649
11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/17/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004

(0-2) ft (2-4) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (15-17) ft (18-20) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft
(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.38 U 0.4 U 0.04 U 0.41 U 0.039 U 0.04 U 0.043 U 0.044 U 0.86 U 0.78 U 0.2 U 8 U
0.38 U 0.4 U 0.04 U 0.41 U 0.039 U 0.04 U 0.043 U 0.044 U 0.86 U 0.78 U 0.2 U 8 U
0.38 U 0.4 U 0.04 U 0.41 U 0.039 U 0.04 U 0.043 U 0.044 U 0.86 U 0.78 U 0.2 U 8 U
0.38 U 0.4 U 0.04 U 0.41 U 0.039 U 0.04 U 0.043 U 0.044 U 0.86 U 0.78 U 0.2 U 28 

1.7 1.3 0.26 3 0.051 0.43 0.0081 J 0.044 U 9 5.2 0.84 8 U
0.38 U 0.4 U 0.04 U 0.41 U 0.039 U 0.04 U 0.043 U 0.044 U 0.86 U 0.78 U 0.2 U 8 U
0.16 J 0.12 J 0.023 J 0.41 U 0.039 U 0.069 0.043 U 0.044 U 1.8 0.58 J 0.2 U 8 U

87.1 82.6 82.2 81.2 85.3 82.3 76.9 74.9 76.8 84.5 83.8 82.6 

CRA 013968 (253)
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AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
DECEMBER 12, 2007
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BT B-X143Y193BT B-X143Y193BT B-X143Y193BT B-X143Y193BU B-X143Y193BU B-X143Y193BU B-X143Y193BU B-X143Y193BU B-X143Y193BU B-X143Y193BU B-X143Y193BU

S-012505-KMV-1041 S-012505-KMV-1042 S-012505-KMV-1043 S-012505-KMV-1044 S-012505-KMV-1045 S-012505-KMV-1046 S-012505-KMV-1047 S-012505-KMV-1048 S-012505-KMV-1049 S-012505-KMV-1050 S-012505-KMV-1051 S-012505-KMV-1052
1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005
(8-10) ft (10-12) ft (12-14) ft (14-16) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (12-14) ft

(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig)

0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.083 U 0.035 U 0.043 U 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.083 U 0.035 U 0.043 U 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.083 U 0.035 U 0.043 U 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.083 U 0.035 U 0.043 U 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.025 J 0.043 U 0.044 U 0.52 0.035 U 0.018 J 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.083 U 0.035 U 0.043 U 0.046 U 0.043 U
0.039 U 0.039 U 0.045 U 0.042 U 0.041 UJ 0.043 U 0.044 U 0.024 J 0.035 U 0.043 U 0.046 U 0.043 U

85.4 84.1 73.7 78.1 81.3 76.3 75.1 79.3 93.7 77.4 72.4 76.4 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193V B-X143Y193V B-X143Y193V B-X143Y193V B-X143Y193V B-X143Y193W B-X143Y193W B-X143Y193W B-X143Y193W B-X143Y193W B-X143Y193W B-X143Y193W

S-111804-DD-650 S-111804-DD-651 S-111804-DD-652 S-111804-DD-655 S-111804-DD-657 S-111804-DD-634 S-111804-DD-635 S-111804-DD-636 S-111804-DD-637 S-111804-DD-638 S-111804-DD-639 S-111804-DD-640
11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004

(4-6) ft (6-8) ft (8-10) ft (14-16) ft (18-20) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft
(Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

4 U 2 U 0.79 U 0.04 U 0.042 U 0.85 U 0.038 U 0.039 U 0.041 U 0.041 U 0.04 U 0.19 U
4 U 2 U 0.79 U 0.04 U 0.042 U 0.85 U 0.038 U 0.039 U 0.041 U 0.041 U 0.04 U 0.19 U
4 U 2 U 0.79 U 0.04 U 0.042 U 0.85 U 0.038 U 0.039 U 0.041 U 0.041 U 0.04 U 0.19 U
17 15 0.79 U 0.04 U 0.042 U 0.85 U 0.038 U 0.039 U 0.041 U 0.041 U 0.04 U 0.19 U
4 U 2 U 4 0.17 0.042 U 9.7 0.24 0.26 0.09 0.031 J 0.0089 J 1.4 
4 U 2 U 0.79 U 0.04 U 0.042 U 0.85 U 0.038 U 0.039 U 0.041 U 0.041 U 0.04 U 0.19 U
4 U 2 U 0.79 U 0.04 U 0.042 U 1.9 0.038 0.029 J 0.03 J 0.041 U 0.04 U 0.14 J

82.7 83.4 83.4 82.0 78.8 77.5 86.0 85.2 81.1 81.3 81.9 86.4 

CRA 013968 (253)
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GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193BU B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193BV B-X143Y193D B-X143Y193D B-X143Y193D

S-012505-KMV-1053 S-012505-KMV-1054 S-012505-KMV-1055 S-012505-KMV-1056 S-012505-KMV-1057 S-012505-KMV-1058 S-012505-KMV-1059 S-012505-KMV-1060 S-012505-KMV-1061 S-102604-JC-350 S-102604-JC-351 S-102604-JC-352
1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 1/25/2005 10/26/2004 10/26/2004 10/26/2004
(14-16) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (10-12) ft (10-12) ft (0-2) ft (2-4) ft (2-4) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (Duplicate)

0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 0.82 U 0.38 U 1.9 U
0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 0.82 U 0.38 U 1.9 U
0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 0.82 U 0.38 U 1.9 U
0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 0.82 U 0.38 U 1.9 U
0.0068 J 1.8 0.011 J 0.0069 J 0.042 U 0.042 U 0.038 U 0.0082 J 0.044 U 10 3.4 16 
0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 0.82 U 0.38 U 1.9 U
0.045 U 0.35 U 0.039 U 0.042 U 0.042 U 0.042 U 0.038 U 0.045 U 0.044 U 1 0.27 J 1.4 J

72.9 94.2 84.8 79.4 78.9 77.7 86.7 73.7 75.3 80.5 86.5 85.6 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193W B-X143Y193W B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193X B-X143Y193Y

S-111804-DD-644 S-111804-DD-645 S-111804-DD-658 S-111804-DD-659 S-111804-DD-660 S-111804-DD-661 S-111804-DD-662 S-111804-DD-663 S-111804-DD-664 S-111804-DD-666 S-111804-DD-669 S-111904-DD-670
11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/18/2004 11/19/2004
(16-18) ft (18-20) ft (0-0.5) ft (1-2) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (8-10) ft (12-14) ft (18-20) ft (0-0.5) ft

(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig) (orig)

0.041 U 0.045 U 0.42 U 0.39 U 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.041 U 0.044 U 20 U
0.041 U 0.045 U 0.42 U 0.39 U 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.041 U 0.044 U 20 U
0.041 U 0.045 U 0.42 U 0.39 U 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.041 U 0.044 U 20 U
0.041 U 0.045 U 0.42 U 0.39 U 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.2 0.044 U 20 U
0.041 U 0.045 U 4.8 5.3 9 2.6 6.8 10 13 0.041 U 0.044 U 140 
0.041 U 0.045 U 0.42 U 0.39 U 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.041 U 0.044 U 20 U
0.041 U 0.045 U 1.3 1.4 0.79 U 0.21 U 0.41 U 0.8 U 0.79 U 0.041 U 0.044 U 24 

80.5 73.0 78.3 84.3 83.9 80.4 81.1 82.5 83.1 80.2 75.1 83.4 

CRA 013968 (253)
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AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

DRAFT FOR REVIEW
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Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193D B-X143Y193D B-X143Y193D B-X143Y193F B-X143Y193F B-X143Y193F B-X143Y193G B-X143Y193G B-X143Y193G B-X143Y193G B-X143Y193G B-X143Y193G

S-102604-JC-353 S-102604-JC-354 S-102604-JC-355 S-102704-JC-356 S-102704-JC-357 S-102704-JC-358 S-102704-JC-361 S-102704-JC-362 S-102704-JC-363 S-102704-JC-364 S-102704-JC-365 S-102704-JC-366
10/26/2004 10/26/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004

(4-6) ft (6-8) ft (8-10) ft (0-2) ft (2-4) ft (4-6) ft (0-2) ft (2-4) ft (4-6) ft (4-6) ft (6-8) ft (8-10) ft
(orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

2 U 0.037 UJ 0.04 UJ 0.75 U 1.9 U 4 U 1.9 U 3.9 U 40 U 40 U 0.04 UJ 0.042 UJ
2 U 0.037 UJ 0.04 UJ 0.75 U 1.9 U 4 U 1.9 U 3.9 U 40 U 40 U 0.04 UJ 0.042 UJ
2 U 0.037 UJ 0.04 UJ 0.75 U 1.9 U 4 U 1.9 U 3.9 U 40 U 40 U 0.04 UJ 0.042 UJ
2 U 0.15 0.26 0.75 U 1.9 U 33 1.9 U 3.9 U 40 U 40 U 0.32 0.042 UJ
16 0.037 UJ 0.04 UJ 6.8 13 4 U 14 36 770 590 0.04 UJ 0.14 
2 U 0.037 UJ 0.04 UJ 0.75 U 1.9 U 4 U 1.9 U 3.9 U 40 U 40 U 0.04 UJ 0.042 UJ
2 U 0.025 J 0.018 J 0.61 J 0.92 J 1.8 J 1 J 3.9 U 62 42 0.065 0.012 J

83.2 88.3 81.8 87.6 86.5 81.8 86.2 84.8 82.4 83.1 82.8 79.4 

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Y B-X143Y193Z B-X143Y193Z B-X143Y193Z B-X143Y193Z

S-111904-DD-671 S-111904-DD-672 S-111904-DD-675 S-111904-DD-673 S-111904-DD-674 S-111904-DD-676 S-111904-DD-678 S-111904-DD-679 S-112204-DD-680 S-112204-DD-689 S-112204-DD-681 S-112204-DD-682
11/19/2004 11/19/2004 11/19/2004 11/19/2004 11/19/2004 11/19/2004 11/19/2004 11/19/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004

(1-2) ft (2-4) ft (2-4) ft (4-6) ft (6-8) ft (8-10) ft (12-14) ft (16-18) ft (0-0.5) ft (0-0.5) ft (1-2) ft (2-4) ft
(orig) (orig) (Duplicate) (orig) (orig) (orig) (orig) (orig) (orig) (Duplicate) (orig) (orig)

19 U 0.8 U 2 U 2 U 3.9 U 8.2 U 0.083 U 0.044 U 0.4 U 1.9 U 0.19 U 0.39 U
19 U 0.8 U 2 U 2 U 3.9 U 8.2 U 0.083 U 0.044 U 0.4 U 1.9 U 0.19 U 0.39 U
19 U 0.8 U 2 U 2 U 3.9 U 8.2 U 0.083 U 0.044 U 0.4 U 1.9 U 0.19 U 0.39 U
19 U 0.8 U 2 U 2 U 3.9 U 8.2 U 0.12 0.044 U 0.4 U 1.9 U 0.19 U 0.39 U
170 5.4 16 13 19 71 0.083 U 0.044 U 5 10 1.3 4.4 
19 U 0.8 U 2 U 2 U 3.9 U 8.2 U 0.083 U 0.044 U 0.4 U 1.9 U 0.19 U 0.39 U
28 0.56 J 2 U 0.73 J 1.7 J 3 J 0.083 U 0.044 U 1.1 2.5 0.19 U 0.39 U

86.7 82.1 84.2 81.2 85.4 80.5 79.5 75.5 82.4 84.9 86.0 85.5 
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AOI 21 AREA 2 SOIL ANALYTICAL RESULTS SUMMARY
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA
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Page 20 of 20

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

Sample Area:
Sample Location:
Sample ID:
Sample Date:
Sample Depth:

Parameters Units

PCBs

Aroclor-1016 (PCB-1016) mg/kg
Aroclor-1221 (PCB-1221) mg/kg
Aroclor-1232 (PCB-1232) mg/kg
Aroclor-1242 (PCB-1242) mg/kg
Aroclor-1248 (PCB-1248) mg/kg
Aroclor-1254 (PCB-1254) mg/kg
Aroclor-1260 (PCB-1260) mg/kg

General Chemistry

Total Solids %

A021-2 A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193H B-X143Y193H B-X143Y193H B-X143Y193H B-X143Y193I B-X143Y193I

S-102704-JC-367 S-102704-JC-368 S-102704-JC-369 S-102704-JC-370 S-102704-JC-373 S-102704-JC-374
10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004 10/27/2004

(0-2) ft (2-4) ft (4-6) ft (4-6) ft (0-2) ft (2-4) ft
(orig) (orig) (orig) (Duplicate) (orig) (orig)

0.19 U 20 U 0.39 U 0.44 U 0.38 U 19 U
0.19 U 20 U 0.39 U 0.44 U 0.38 U 19 U
0.19 U 20 U 0.39 U 0.44 U 0.38 U 19 U
0.19 U 20 U 0.39 U 0.44 U 0.38 U 19 U

1.1 350 3.8 1.5 3.6 200 
0.19 U 20 U 0.39 U 0.44 U 0.38 U 19 U
0.29 14 J 0.38 J 0.26 J 0.46 21 

85.5 84.1 84.3 75.2 85.9 86.5 

A021-2 A021-2 A021-2 A021-2 A021-2
B-X143Y193Z B-X143Y193Z B-X143Y193Z B-X143Y193Z B-X143Y193Z

S-112204-DD-683 S-112204-DD-684 S-112204-DD-685 S-112204-DD-686 S-112204-DD-688
11/22/2004 11/22/2004 11/22/2004 11/22/2004 11/22/2004

(4-6) ft (6-8) ft (8-10) ft (10-12) ft (14-16) ft
(orig) (orig) (orig) (orig) (orig)

0.41 U 0.4 U 0.039 U 0.04 U 0.043 U
0.41 U 0.4 U 0.039 U 0.04 U 0.043 U
0.41 U 0.4 U 0.039 U 0.04 U 0.043 U
0.41 U 0.4 U 0.039 U 0.04 U 0.043 U

2.4 3.9 0.084 0.023 J 0.012 J
0.41 U 0.4 U 0.039 U 0.04 U 0.043 U
0.41 U 0.4 U 0.039 U 0.04 U 0.043 U

81.5 81.7 84.2 82.5 77.2 
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AIR MONITORING SUMMARY - 24-HOUR (LONG TERM)
WEST PLANT AREA SOIL REMOVAL

GENERAL MOTORS POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

Duration of Air Monitoring Air Monitoring
Excavation Areas Parameters Monitoring Locations Frequency

Soil Removal Area Compound Specific PCBs Duration of the over Four locations around perimeter of the At least 3 times per week
50 mg/kg PCB soil West Plant Area Construction Zone
removal portion of
the IM Station 1C Daily whenever work is done

Soil Removal Area Compound Specific TSPs Duration of the over Four locations around perimeter of the Daily
50 mg/kg PCB soil West Plant Area Construction Zone
removal portion of
the IM

Notes:
1) PCB air monitoring program will be re-evaluated after one month of data is collected.
2) TSP samples will be collected with high volume samplers or real-time monitoring units as specified in the March 9, 2006 proposed modification to the AAQMP letter to U.S. EPA.
PCBs - Polychlorinated Biphenyls
TSPs - Total Suspended Particulates
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APPENDIX A 
 

EAST PLANT AREA AND NORTHERN TRIBUTARY 40 CFR 761.61 (C) APPROVAL 
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APPENDIX B 
 

AMBIENT AIR QUALITY MONITORING PLAN 



 
 

Worldwide Facilities Group 
Remediation Team 

 
January 9, 2007 Reference No. 013968 
 
 
 
Mr. Peter Ramanauskas 
Project Manager for IND 0060306099 
Waste, Pesticide and Toxins Division 
U.S. EPA Region 5 
77 West Jackson Blvd. (DW-8J) 
Chicago, IL     60604-3590 
 
Dear Mr. Ramanauskas: 
 
Re: GM Powertrain – Bedford Facility, IND 006036099 
 Revised Request for East Plant Area AAQMP Modifications 
 GM Powertrain Group, Bedford Indiana Facility 
 Bedford, Indiana  
 
Based on air monitoring results over the last few months and comments received from 
U.S. EPA via e-mail dated December 22, 2006 on our December 7, 2006 proposed revisions to 
the AAQMP, this letter proposes modifications to the Ambient Air Quality Monitoring Plan 
(AAQMP) (CRA, 2003), the revised AAQMP dated November 23, 2004, and the AAQMP 
modifications for approved East Plant Area Interim Measures (IM); the Over 50 mg/kg PCB Soil 
Removal (CRA, 2006), the Vault Design Report (CRA, 2006), and the Draft Cover System 
(CRA, 2006) (the AAQMP supports work defined in the United States Environmental Protection 
Agency (U.S. EPA) approved East Plant Area IM).  PCB air monitoring results have been below 
the action level set forth in the AAQMP through October and November of 2006, and these 
results were obtained during excavation of >50 mg/kg PCB soils in the East Plant Area.  The 
>50 mg/kg PCB excavations are now completed and remaining work will involve <50 mg/kg 
soils, which should create even less issues for air monitoring.  Currently we are monitoring at 
seven paired locations, at a significant monthly cost for both the rental and management of the 
equipment, as well as the quick turn around laboratory analysis. 
 
The objective of the AAQMP is to monitor the airborne concentrations of contaminants, if any, at 
locations in proximity to potential human receptors associated with the implementation of East 
Plant Area IM activities.  Air quality data is utilized to modify work practices and controls where 
issues are identified.  This letter is focused on proposed modifications to the AAQMP as it 
relates to the East Plant Area IM.  The existing air-sampling program and the basis for the 
proposed modifications to the air-sampling program presented in this letter are described below. 
 
Proposed changes to the AAQMP will be implemented as soon as practicable following 
approval by U.S. EPA. 
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Should you have any questions regarding this request, please do not hesitate to contact me at 
(248) 753-5799. 
 
Yours truly, 
 
General Motors Corporation 
 

 
Cheryl R. Hiatt 
Project Manager 
 
PG/cnb/81 
Encl. 
 
c.c.: Brad Stimple – U.S. EPA, OSC 

Gerald O’Callaghan – IDEM 
Ed Peterson – GM 
Glenn Turchan - CRA 
Jim McGuigan – CRA 
Jeff Daniel – CRA 
Katie Kamm – CRA 
C.Y. Jeng – ENVIRON 
Steve Song - ENVIRON 
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1.0 EXISTING AIR MONITORING PROGRAM 

The Ambient Air Quality Monitoring Plan (AAQMP) provides air monitoring data to address the 
potential for the emission of levels of total suspended particulates (TSPs) and total 
polychlorinated biphenyls (PCBs) above action levels during soil excavation and material 
handling activities at the General Motors Corporation (GM) Powertrain, Bedford Indiana Facility 
(Facility).  Air monitoring is currently conducted daily around the East Plant Area (Site) 
perimeter during excavation and material handling activities. 
 
In accordance with the AAQMP, air monitoring is performed around the active work areas on a 
24-hour basis.  The air-monitoring program provides average concentrations in the ambient air 
for the selected compounds over each 24-hour period.  Concentrations of TSPs and PCBs are 
determined by measuring the amount of TSPs/PCBs collected onto absorbent media, or filters, 
over the 24-hour period and measuring the volume of air collected over the same 24-hour 
period.  Meteorological readings (i.e., temperature, humidity, and barometric pressure) are 
recorded daily from on-Site weather stations to correct and reduce (for reporting) the measured 
data to ambient conditions. 
 
TSP/PCB samples are obtained from sampling locations positioned around active work areas.  
The current air monitoring station group set up at the perimeter of the East Plant Area (identified 
as Group 9) is comprised of seven pairs (one station for TSP sampling and one station for PCB 
sampling) plus one duplicate pair of stations for Quality Assurance/Quality Control (QA/QC).  
The existing locations of the monitoring stations comprising Group 9 are presented on 
Figure 1.1.  These seven locations are re-located, as appropriate, as the active work area 
progresses. 
 
1.1 TSP MONITORING PROGRAM 

TSP sampling is completed at all seven stations in the East Plant Area on a daily basis during 
construction.  Daily, one of the air monitoring stations in the group is established to represent 
the upwind location, based on average wind direction during the sampling event.  The results of 
the upwind sample are compared to the downwind sample results to determine the 
concentration of dust that may be migrating downwind potentially attributable to on-Site 
construction activities. 
 
The current ambient air criteria for a 24-hour sampling period are provided in Table E.3.2 of the 
AAQMP.  The action level for TSPs is currently defined as 67% in excess of the upwind ambient 
air concentration, based on Indiana Department of Environmental Management (IDEM), 
Title 326, Article 6, Rule 4 of the Indiana Administrative Code. 
 
The current high volume sampling method requires the monitoring station to run over a 24-hour 
period, at which time the media is removed and shipped to the analytical laboratory.  The 
laboratory performs the analysis on a 24-hour turn-around time (TAT) and e-mails the 
preliminary TSP analytical results to the Site.  Despite this accelerated schedule, the total 
elapsed time from the start of sample collection to data review is approximately three to four 
days. 
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Upon receipt, the TSP data is reviewed in relation to the weather data and work practices for the 
day the samples were collected to determine if modification to either the work practices or dust 
controls is warranted. 
 
Results are periodically transmitted to U.S. EPA. 
 
1.2 PCB MONITORING PROGRAM 

Similarly to the TSP sample collection, PCB samples are collected daily at the seven monitoring 
stations in Group 9 and sent to the analytical laboratory for analysis on a 24-hour TAT basis.  
The total time from the start of sample collection to preliminary data (without validation) receipt 
is three to four days. 
 
The current ambient air criteria for a 24-hour sampling period are provided in Table E.3.2 of the 
AAQMP (CRA, 2003).  The action level for PCBs is based on National Institute for Occupational 
Safety and Health (NIOSH) level of 1 µg/m3.  This is the Permissible Exposure Limit (PEL).  An 
evaluation of work area practice improvement (to reduce emissions) is initiated at a detected 
concentration in excess of 0.5 µg/m3 PCBs.  
 
Upon receipt, the PCB data is reviewed in relation to the weather data and work practices for 
the day the samples were collected to determine if modification to either the work practices or 
dust controls is warranted. 
 
Results are routinely transmitted to U.S. EPA. 
 
 
2.0 SUMMARY OF AIR MONITORING RESULTS 

2.1 TSP MONITORING RESULTS 

TSP air monitoring results collected for the duration of >50 mg/kg PCB material excavation and 
handling in the East Plant Area (May 19, 2006, to present) are presented in Table 2.1.  These 
results were evaluated against the upwind concentration and the action level for TSP is 
expressed in these tables as Percent of Allowable, which is defined as 67% in excess of the 
upwind ambient air concentration. 
 
As presented in Table 2.1, the majority of exceedances occurred at air monitoring 
Station 1B/1C. 
 
2.2 PCB MONITORING RESULTS 

Air monitoring results during construction activities of the Grading Areas and Vault liner prior to 
the movement of >50 mg/kg PCB soil had no PCB detections above the action limit (Table 2.2). 
 
Based on the PCB air monitoring results collected between May 19, 2006, and November 15, 
2006 (Table 2.3), there have been detections above the action level at the perimeter of 
>50 mg/kg PCB impacted soil excavation in the East Plant Area and during placement of the 
>50 mg/kg PCB soil into the Vault.  These occurrences were transmitted to the U.S. EPA 
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periodically as preliminary data became available and modifications to the work procedures 
were discussed with the U.S. EPA and implemented. 
 
 
3.0 ASSESSMENT OF EXISTING DATA/CORRECTIVE ACTIONS 

3.1 TSP RESULTS EVALUATION 

3.1.1 ADDITIONAL DUST SUPPRESSION ACTIVITIES 

Since the initial stages of the excavation and hauling activities at the Site, contractors have 
employed various additional and enhanced dust suppression techniques to minimize the 
amount of dust generated.  These were actions taken in response to visual observations and 
TSP monitoring data.  Additional dust suppression techniques being utilized include: 
 
• monitoring weather conditions and forecasts (e.g., dry windy conditions, etc.); 
• installing tire wash station for haul trucks leaving the staging pad area; 
• replacing gravel entrances to work areas with larger size gravel; 
• wetting on-Site haul roads; 
• adjusting construction techniques; 
• restricting vehicle and truck speed; and 
• adjusting street sweeping activities for dry or wet weather. 
 
There were considerably fewer exceedances in TSP results collected as a result of the 
utilization of additional dust suppression activities. 
 
3.1.2 EVALUATION OF TSP CRITERIA 

The current TSP criteria of 67% in excess of the upwind ambient air concentration does not 
provide a good representation of the actual mass of TSP being generated during the 
construction activities.  For example, if the TSP concentration for the upwind station is low for 
that day, a small increase in TSP concentration in downwind stations will likely cause an 
exceedance.  Conversely, if the TSP concentration in the upwind station is high, it will likely not 
cause any exceedance for the downwind stations.  This creates a situation where you have 
lower particulate levels causing an exceedance on one day, where the same levels do not 
cause an exceedance on another day.  As an illustration, data from fall 2006 is provided below 
and in Table 3.1. 
 
On October 19, 2006, the upwind station is Station 1C with a relatively low TSP concentration of 
0.0122 mg/m3. As a result, a relatively low reading of 0.0308 mg/m3 at Station 22B yielded an 
exceedance of 139%.  In contrast, on September 19, 2006, the upwind station is Station 1C with 
a relatively high TSP concentration of 0.0882 mg/m3 and as a result there were no exceedances 
from the downwind stations.  
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Although the current approach has been useful to guide the implementation of dust suppression 
techniques, project experience to date, and the limitations related to the impact of wind 
conditions on results and the timeframe required to obtain useable data warrant a revision to the 
ongoing AAQMP procedures. 
 
3.1.3 REAL-TIME MONITORING VERSUS HIGH VOLUME SAMPLING 

The current high volume sampling method requires a TAT of one day from the laboratory for the 
preliminary TSP results, and a total of three to four days from the date the sample collections is 
initiated.  This TAT diminishes the relevance of this data in many instances, because as 
elevated dust levels are observed in the field, or measured, they are addressed and resolved 
immediately, regardless of the future receipt of TSP analytical results for that day.  
 
Real-time air monitoring units (handheld or stationary) can provide real time, or averaged TSP 
concentration measurements, which will allow GM and the Project Team to address and resolve 
any elevated dust issues immediately.   
 
3.2 PCB RESULTS EVALUATION 

Previous Site experience has been that dust control practices were also effective for controlling 
PCBs in the air.  Control practices at the onset of work in the East Plant Area included: 
 
• monitoring weather conditions and forecasts (e.g., dry windy conditions, etc.); 
• installing tire wash station for haul trucks leaving the staging pad area; 
• replacing gravel entrances to work areas with larger size gravel; 
• wetting on-Site haul roads; 
• adjusting construction techniques; 
• restricting vehicle and truck speed; and 
• adjusting street sweeping activities for dry or wet weather. 
 
Air sampling of the East Plant Area during placement of <50 mg/kg PCB material in the Grading 
Areas and construction of the vault liner (June 2005 through April 2006) did not have any results 
above the PCB action limit.  As work in the East Plant Area with >50 mg/kg PCB material 
progressed, additional controls and soil management strategies were put in place: 
 
• mulching exposed >50 mg/kg PCB areas including the Vault, excavations and stockpiles 

throughout the day when use of area is no longer required; 
• tarping exposed areas that will not be used for extended periods; 
• eliminating casting of material (which was a time saving method) toward the dozer and 

instead placing soil gently to reduce soil disturbance; 
• repositioning of the vault dumping ramp to the southeast corner of the vault, further from 

receptor locations to the north;  

•2000 Centerpoint Pkwy •Mail Code 483-520-190 • Pontiac, MI 48341-3147  • FAX (248) 753-5829 



Mr. Peter Ramanauskas   
January 9, 2007 
Page 7 
 
 
• adjustments to the mulch 'recipe' and quantity of mulch applied; and 
• 12-hour sampling tests to better understand the source of PCBs in the air. 
 
It is believed that a portion of the PCB detected in the air may have been volatile PCBs due to 
the warm summer temperatures and the higher level of concentrations of >50 mg/kg PCBs 
found in the open excavations and stock piles of the East Plant Area.  The detections of PCBs 
above the stop-work action limit (both work evaluation and stop work limits) have dropped to nil 
with the onset of cooler fall weather and reduction of soil removal and Vault placement activities 
(As presented in Table 2.3 from September 15, 2006 to present).  It should be noted that the 
completion of >50 mg/kg PCB excavation and placement into the Vault is now substantially 
complete.  Backfilling of >50 mg/kg PCB excavations and interim capping of the Vault is 
ongoing.  The combination of these factors will serve to further reduce ambient air PCB 
concentrations. 
 
 
4.0 PROPOSED MODIFICATION TO THE AAQMP 

4.1 PROPOSED TSP MONITORING MODIFICATION 

GM is proposing to replace the current high volume sampling method with real-time air 
monitoring for TSP at the perimeter of the Site for the remainder of the East Plant Area IM.  This 
proposed modification is based on project experience, the dust suppression activities 
successfully employed to date, direct observation, real-time monitoring, and over two years of 
laboratory TSP monitoring results.  It should also be noted that real-time monitoring is also 
currently being conducted within work areas by the contractors, as part of the contractors' Site 
health and safety programs. 
 
The revised AAQMP will include: 
 
• Daily real-time monitoring to be performed during any material handling activities which may 

potentially create airborne particulates.  The real-time monitoring stations will be located 
between the work areas and nearest human receptors at the perimeter of the Site where 
Stations 1C, 14, 22B, 23, and 29, are currently found.  The Contractor TSP "real-time" 
program will also remain in effect. 

• The action level will be set at 67% above the background level.  The cause of the fugitive 
dust will be investigated in case of any exceedance.  To the extent the fugitive dust is a 
result of work activities, abatement actions will be taken to mitigate the potential release of 
TSP emissions. 

• The revised approach presented above is consistent with the TSP data collected to date, the 
approach utilized at other project sites, and the construction activities being conducted as 
part of the IM and GM Powertrain Bedford Facility Removal Action (RA).  Proposed TSP 
monitoring locations are presented on Figure 4.1. 
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4.2 PROPOSED PCB MONITORING MODIFICATION 

A modification to the AAQMP consisting of reductions to the air monitoring for PCBs for the 
remainder of the East Plant Area IM is proposed based upon project experience to date.  This 
proposed modification is based on the validated analytical results obtained from June 2005 to 
the present.  Work practice modifications/controls and cooler temperatures have resulted in a 
significant decrease in detected concentrations.  Also, experience in handling <50 mg/kg PCB 
material within the East Plant Area, and in Upstream and Downstream work areas, has 
demonstrated that when working with materials with lower PCB concentrations (e.g., 
<50 mg/kg) dust suppression techniques employed at the Site are effective at keeping PCB 
detections below the action level. 
 
The revised AAQMP will include: 
 
PCB air monitoring will be conducted at Stations 1C and 31 whenever actively disposing 
remaining >50 ppm material in the vault or otherwise disturbing contaminated soils in the vault 
until the interim/final cover is in place. 
 
• In addition to the air monitoring noted above, Stations 1C, 22B, 23, 29, and 31 will be run at 

least 3 days per week when actively managing <50 ppm impacted soil materials.  At least 
3 samples per week will be analyzed for PCBs from the downwind monitor(s).  Upon receipt 
of analytical data indicating a monitoring station has a detection above 1 µg/m3 PCBs or the 
0.5 µg/m3 PCBs work area practice improvement level (action limits), we will evaluate the 
work area practices and make proper modifications to reduce emissions.  Monitoring at the 
same location (or a new downwind location, if the wind direction has changed) will take 
place the day following receipt of the data in excess of the action limits to ensure reduction 
of airborne PCBs. 

• Duplicate QA/QC stations will not be run.  The laboratory QA/QC will remain unchanged. 
 
Proposed PCB monitoring locations are presented on Figure 4.2. 
 
 
5.0 REFERENCES 

CRA, 2003, Upstream Parcel Removal Action Work Plan; 
CRA, Final Proposed Modification to the AAQMP, letter to U.S. EPA, November 23, 2004; 
CRA, Proposed Modification to the Ambient Air Quality Monitoring Plan, March 9, 2006;  
CRA, East Plant Area Vault Design Report, June 16, 2006;  
CRA, East Plant Area Over 50 mg/kg PCB Soil Removal, May 26, 2006; and 
CRA, Draft East Plant Area Cover System, August 3, 2006. 
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figure 1.1
AIR MONITORING STATIONS - GROUP 9B

AAQMP MODIFICATIONS
GM POWERTRAIN BEDFORD FACILITY

13968-00(RAMA081)GN-WA001 JAN 09/2007
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figure 4.1
PROPOSED TSP MONITORING LOCATION

AAQMP MODIFICATIONS
GM POWERTRAIN BEDFORD FACILITY
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

5/19/2006
Total Volume(m3) 954 NR (NR) 1437 954 1509 87 1428
Average Flow(m3/min) 0.58 NR (NR) 0.87 0.61 0.89 * 1.31
TSP Concentration(mg/m3) 0.0869 NR (NR) 0.0711 0.0611 0.0528 * 0.0401
Percent of Allowable(%) -- NR (NR) -- -- -- * --

5/22/2006
Total Volume(m3) 927 1256 (1268) 1339 776 1418 987 1812
Average Flow(m3/min) 0.61 0.9 (0.91) 0.89 0.56 0.9 0.73 1.2
TSP Concentration(mg/m3) 0.0548 0.0589 (0.0676) 0.0624 0.0684 0.0461 0.0428 0.0413
Percent of Allowable(%) 49 UPWIND (UPWIND) 55 61 41 38 37

5/23/2006
Total Volume(m3) 935 1389 (1402) 1279 974 1295 1135 1863
Average Flow(m3/min) 0.68 0.92 (0.93) 0.93 0.66 0.96 0.76 1.34
TSP Concentration(mg/m3) 0.0718 0.0551 (0.0524) 0.0686 J 0.0496 J 0.0643 J 0.08 0.0691
Percent of Allowable(%) 67 51 (49) 64 46 UPWIND 75 64

5/24/2006
Total Volume(m3) 1780 1237 (1334) 2110 960 1511 1034 1940
Average Flow(m3/min) 1.14 0.9 (0.97) 1.38 0.71 0.93 0.73 1.26
TSP Concentration(mg/m3) 0.1049 0.0721 (0.0643) 0.0499 0.0608 0.0719 0.0734 0.042
Percent of Allowable(%) 126 87 (77) UPWIND 73 86 88 50

5/25/2006
Total Volume(m3) 1410 1193 (1315) 1560 843 1230 968 416
Average Flow(m3/min) 1.1 0.87 (0.96) 1.29 0.62 0.94 0.71 *
TSP Concentration(mg/m3) 0.0799 0.0581 (0.0637) 0.0576 0.0706 0.0711 0.0799 *
Percent of Allowable(%) 83 60 (66) UPWIND 73 74 83 *

5/30/2006
Total Volume(m3) 1588 1380 (1454) 2084 851 1328 1017 1242
Average Flow(m3/min) 1.08 0.95 (1) 1.33 0.59 0.9 0.69 0.84
TSP Concentration(mg/m3) 0.0773 0.0638 (0.0587) 0.0436 0.0766 0.1047 0.0572 0.074
Percent of Allowable(%) 44 36 (34) 25 44 UPWIND 33 42

5/31/2006
Total Volume(m3) 1615 1441 (1411) 1852 728 1370 1066 1191
Average Flow(m3/min) 1.12 0.97 (0.95) 1.37 0.5 0.94 0.72 0.82
TSP Concentration(mg/m3) 0.0695 0.0713 (0.0629) 0.0454 0.1059 0.1214 0.0655 0.0765
Percent of Allowable(%) 34 35 (31) 22 52 UPWIND 32 38

6/1/2006
Total Volume(m3) 1596 1358 (1329) 1939 707 1199 1140 1280
Average Flow(m3/min) 1.11 0.97 (0.95) 1.36 0.5 0.82 0.81 0.9
TSP Concentration(mg/m3) 0.0493 0.0644 (0.0709) 0.0464 0.1184 0.1261 0.0611 0.0406
Percent of Allowable(%) 42 UPWIND (UPWIND) 39 100 107 52 34
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

6/2/2006
Total Volume(m3) 1647 1440 (1380) 1956 895 1284 1270 1350
Average Flow(m3/min) 1.11 0.98 (0.94) 1.34 0.61 0.84 0.86 0.91
TSP Concentration(mg/m3) 0.0326 0.0572 (0.0609) 0.0451 0.0555 0.0379 0.0404 0.0376
Percent of Allowable(%) 32 UPWIND (UPWIND) 44 55 37 40 37

6/5/2006
Total Volume(m3) 1566 1362 (1405) 2018 1282 956 1089 1355
Average Flow(m3/min) 1.08 0.93 (0.96) 1.38 0.89 0.65 0.74 0.93
TSP Concentration(mg/m3) 0.0321 0.0566 (0.0547) 0.0538 0.0333 0.0521 0.0667 0.0637
Percent of Allowable(%) 35 UPWIND (UPWIND) 59 36 57 73 70

6/6/2006
Total Volume(m3) 1617 1546 (1454) 1994 1006 1244 1192 1216
Average Flow(m3/min) 1.08 1.01 (0.95) 1.36 0.67 0.86 0.85 0.86
TSP Concentration(mg/m3) 0.1007 0.0752 (0.0803) 0.0699 0.0678 0.0714 0.0868 0.0799
Percent of Allowable(%) 84 63 (67) 59 57 UPWIND 73 67

6/7/2006
Total Volume(m3) 1523 1334 (1293) 1916 830 1152 1249 467
Average Flow(m3/min) 1.11 0.96 (0.93) 1.35 0.61 0.78 0.82 *
TSP Concentration(mg/m3) 0.0486 0.041 (0.0444) 0.0501 0.0752 0.0408 0.0484 *
Percent of Allowable(%) 71 60 (65) 74 110 UPWIND 71 *

6/8/2006
Total Volume(m3) 1302 1322 (1343) 1382 891 1363 513 1210
Average Flow(m3/min) 0.89 0.97 (0.98) 0.95 0.67 0.87 * 0.82
TSP Concentration(mg/m3) 0.047 0.0578 (0.0517) 0.0517 0.0569 0.0426 * 0.095
Percent of Allowable(%) 54 UPWIND (UPWIND) 60 66 49 * 110

6/9/2006
Total Volume(m3) 1171 1373 (1279) 1293 1154 1224 1145 1288
Average Flow(m3/min) 0.84 0.97 (0.91) 0.93 0.83 0.86 0.81 0.92
TSP Concentration(mg/m3) 0.0681 0.0597 (0.069) 0.0681 0.0378 0.0391 0.0561 0.0638
Percent of Allowable(%) 59 UPWIND (UPWIND) 59 33 34 49 55

6/10/2006
Total Volume(m3) 522 583 (572) 501 362 468 292 509
Average Flow(m3/min) * * (*) * * * * *
TSP Concentration(mg/m3) * * (*) * * * * *
Percent of Allowable(%) * * (*) * * * * *

6/12/2006
Total Volume(m3) 1337 1494 (1377) 1379 1168 1218 4 1254
Average Flow(m3/min) 0.81 1.02 (0.94) 0.89 0.67 0.71 * 0.81
TSP Concentration(mg/m3) 0.0462 0.0386 (0.0415) 0.0616 0.0566 0.0345 * 0.0949
Percent of Allowable(%) 67 UPWIND (UPWIND) 89 82 50 * 137
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

6/13/2006
Total Volume(m3) 1042 1397 (1426) 1278 919 981 957 1221
Average Flow(m3/min) 0.84 0.92 (0.94) 0.94 0.74 0.84 0.86 0.88
TSP Concentration(mg/m3) 0.0647 0.0278 (0.0426) 0.0738 0.0631 0.0382 0.0404 0.1496
Percent of Allowable(%) 91 UPWIND (UPWIND) 104 89 54 57 210

6/14/2006
Total Volume(m3) 1110 1210 (1249) 1238 803 1352 1155 1157
Average Flow(m3/min) 0.84 0.89 (0.92) 0.92 0.6 0.92 0.82 0.86
TSP Concentration(mg/m3) 0.0841 0.0534 (0.0589) 0.1083 0.074 0.0564 0.0624 0.0978
Percent of Allowable(%) 85 UPWIND (UPWIND) 110 75 57 63 99

6/15/2006
Total Volume(m3) 1313 1298 (1314) 1411 286 1348 1160 1184
Average Flow(m3/min) 0.89 0.9 (0.91) 0.92 * 0.92 0.81 0.81
TSP Concentration(mg/m3) 0.2136 0.0994 (0.1002) 0.079 * 0.0763 0.0734 0.1497
Percent of Allowable(%) 168 78 (79) 62 * UPWIND 58 117

6/16/2006
Total Volume(m3) 1175 1276 (1318) 1236 13 1318 1153 1139
Average Flow(m3/min) 0.84 0.9 (0.93) 0.92 * 0.92 0.81 0.81
TSP Concentration(mg/m3) 0.2638 0.0731 (0.0774) 0.0725 * 0.0519 0.0709 0.1169
Percent of Allowable(%) 304 84 (89) 84 * UPWIND 82 135

6/17/2006
Total Volume(m3) 1359 1431 (1430) 1490 1525 1286 1311
Average Flow(m3/min) 0.83 0.91 (0.91) 0.91 0.91 0.81 0.8
TSP Concentration(mg/m3) 0.177 0.0348 (0.0518) 0.0626 0.056 0.0868 0.0629
Percent of Allowable(%) 169 33 (50) UPWIND 54 83 60

6/19/2006
Total Volume(m3) 1114 1194 (1222) 1331 1256 1250 1097 1218
Average Flow(m3/min) 0.8 0.84 (0.86) 0.95 0.92 0.88 0.77 0.87
TSP Concentration(mg/m3) 0.123 0.0456 (0.0459) 0.0609 0.0498 0.055 0.0549 0.0491
Percent of Allowable(%) 121 45 (45) UPWIND 49 54 54 48

6/20/2006
Total Volume(m3) NR 1283 (1293) 1621 1343 1323 1176 1182
Average Flow(m3/min) NR 0.88 (0.89) 0.96 0.96 0.91 0.8 0.82
TSP Concentration(mg/m3) NR 0.0536 (0.0561) 0.0835 0.0572 0.0661 0.0571 0.062
Percent of Allowable(%) NR 38 (40) UPWIND 41 47 41 44
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

6/21/2006
Total Volume(m3) 742 1248 (1278) 1342 1340 1486 1158 1158
Average Flow(m3/min) 0.66 0.88 (0.9) 0.97 0.95 0.9 0.8 0.79
TSP Concentration(mg/m3) 0.1716 0.0772 (0.0864) 0.084 0.0726 0.123 0.0959 0.0129
Percent of Allowable(%) 122 55 (62) UPWIND 52 88 68 9

6/22/2006
Total Volume(m3) 1154 1335 (1278) 1435 1309 1376 1174 1120
Average Flow(m3/min) 0.81 0.93 (0.89) 0.96 0.93 0.91 0.81 0.78
TSP Concentration(mg/m3) 0.0939 0.0553 (0.0667) 0.0617 0.0731 0.062 0.0575 0.0646
Percent of Allowable(%) 91 54 (65) UPWIND 71 60 56 63

6/23/2006
Total Volume(m3) 1249 1395 (1392) 1151 586 1048 1260 1120
Average Flow(m3/min) 0.91 0.97 (0.97) 0.97 * 0.9 0.87 0.82
TSP Concentration(mg/m3) 0.0392 0.0338 (0.0409) 0.0602 * 0.0344 0.0209 0.0739
Percent of Allowable(%) 57 UPWIND (UPWIND) 88 * 50 31 108

6/24/2006
Total Volume(m3) 1093 1272 (1362) 1361 0 1297 1238 1274
Average Flow(m3/min) 0.77 0.87 (0.93) 0.97 * 0.9 0.86 0.89
TSP Concentration(mg/m3) 0.0554 0.0616 (0.0599) 0.0699 * 0.0465 0.0426 0.0827
Percent of Allowable(%) 55 UPWIND (UPWIND) 70 * 46 43 83

6/26/2006
Total Volume(m3) 1044 1243 (1256) 1302 1131 1223 1159
Average Flow(m3/min) 0.78 0.85 (0.86) 0.93 0.86 0.83 0.86
TSP Concentration(mg/m3) 0.0839 0.0507 (0.0515) 0.0624 0.0579 0.038 0.0728
Percent of Allowable(%) 87 52 (53) 65 UPWIND 39 75

6/27/2006
Total Volume(m3) 1192 1332 (1332) 1350 1358 1226 1199
Average Flow(m3/min) 0.83 0.92 (0.92) 0.97 0.94 0.86 0.83
TSP Concentration(mg/m3) 0.1694 0.0572 (0.0589) 0.1087 0.0703 0.0484 0.0622
Percent of Allowable(%) 163 55 (57) 105 68 47 UPWIND

6/28/2006
Total Volume(m3) 1189 1357 (1355) 1402 1110 1259 1265 1194
Average Flow(m3/min) 0.83 0.92 (0.92) 0.97 0.92 0.87 0.86 0.83
TSP Concentration(mg/m3) 0.1779 0.0474 (0.0496) 0.0904 0.0803 0.0901 0.045 0.0614
Percent of Allowable(%) 118 31 (33) UPWIND 53 60 30 41

6/29/2006
Total Volume(m3) 1191 1406 (1377) 1319 1283 1392 1258 1198
Average Flow(m3/min) 0.83 0.92 (0.9) 0.91 0.92 0.96 0.87 0.85
TSP Concentration(mg/m3) 0.1082 0.0546 (0.0606) 0.1029 0.0686 0.0545 0.0417 0.0908
Percent of Allowable(%) 107 UPWIND (UPWIND) 102 68 54 41 90
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

6/30/2006
Total Volume(m3) 1500 1332 (1363) 1541 1437 1581 1359 1405
Average Flow(m3/min) 0.88 0.9 (0.92) 0.91 0.92 0.9 0.87 0.83
TSP Concentration(mg/m3) 0.1177 0.0637 (0.0643) 0.0857 0.0588 0.0662 0.0699 0.0806
Percent of Allowable(%) 82 45 (45) UPWIND 41 46 49 56

7/3/2006
Total Volume(m3) 1293 1799 (1663) 1392 1721 1407 3 1314
Average Flow(m3/min) 0.8 0.97 (0.96) 0.87 1 0.85 * 0.82
TSP Concentration(mg/m3) 0.1259 0.0565 (0.0384) 0.0815 0.0679 0.0828 * 0.0744
Percent of Allowable(%) 93 42 (28) UPWIND 50 61 * 55

7/5/2006
Total Volume(m3) 919 1565 (1290) 1137 1507 1264 4 1106
Average Flow(m3/min) 0.72 1.08 (0.89) 0.88 1.06 0.91 * 0.85
TSP Concentration(mg/m3) 0.069 0.0231 (0.0505) 0.0898 0.05 0.0305 * 0.0841
Percent of Allowable(%) 82 UPWIND (UPWIND) 106 59 36 * 100

7/6/2006
Total Volume(m3) 1241 1623 (1448) 1437 1554 1384 1248 1231
Average Flow(m3/min) 0.81 1.09 (0.97) 0.92 1.07 0.96 0.96 0.84
TSP Concentration(mg/m3) 0.0493 0.0404 (0.0484) 0.0869 0.0244 0.0516 0.027 0.1094
Percent of Allowable(%) 61 UPWIND (UPWIND) 108 30 64 33 135

7/7/2006
Total Volume(m3) 1040 1550 (1294) 1252 1458 1341 1165 1154
Average Flow(m3/min) 0.8 1.09 (0.91) 0.92 1.02 0.97 0.82 0.89
TSP Concentration(mg/m3) 0.0312 0.0344 (0.0457) 0.16 0.0396 0.0257 0.0489 0.0764
Percent of Allowable(%) 41 UPWIND (UPWIND) 210 52 34 64 100

7/8/2006
Total Volume(m3) 1256 1763 (1424) 1427 1391 1456 1228 1316
Average Flow(m3/min) 0.8 1.15 (0.93) 0.95 0.95 0.95 0.81 0.83
TSP Concentration(mg/m3) 0.1763 J 0.04 J (0.0581 J) 0.0672 J 0.0597 J 0.0442 J 0.0628 J 0.1065 J
Percent of Allowable(%) 239 54 (79) 91 81 UPWIND 85 144

7/10/2006
Total Volume(m3) 997 1366 (1324) 1227 1174 1283 1098 1174
Average Flow(m3/min) 0.7 0.95 (0.92) 0.86 0.84 0.89 0.77 0.82
TSP Concentration(mg/m3) 0.1099 0.0592 (0.0514) 0.0769 0.0575 0.0627 0.0805 0.0721
Percent of Allowable(%) 86 46 (40) UPWIND 45 49 63 56

7/17/2006
Total Volume(m3) 1088 1401 (1312) 1237 1196 1269 17 1205
Average Flow(m3/min) 0.75 0.97 (0.91) 0.86 0.83 0.87 * 0.82
TSP Concentration(mg/m3) 0.0867 0.0594 (0.0607) 0.084 0.0735 0.0735 * 0.0841
Percent of Allowable(%) 62 42 (43) UPWIND 52 52 * 60
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

7/18/2006
Total Volume(m3) 1106 436 (457) 1130 1365 1292 792 1150
Average Flow(m3/min) 0.78 * (*) 0.8 0.98 0.9 0.78 0.8
TSP Concentration(mg/m3) 0.0023 * (*) 0.1603 0.076 0.0685 0.09 0.1131
Percent of Allowable(%) 4 * (*) 298 141 127 167 210

7/19/2006
Total Volume(m3) NR 1436 (NR) 1240 1389 1335 1174 1178
Average Flow(m3/min) NR 0.97 (NR) 0.85 0.96 0.9 0.8 0.8
TSP Concentration(mg/m3) NR 0.0841 (NR) 0.105 0.0896 0.0866 0.0958 0.153
Percent of Allowable(%) NR 58 (NR) 73 62 UPWIND 66 106

7/20/2006
Total Volume(m3) 1178 1194 (1291) 1267 1064 1442 1109 1134
Average Flow(m3/min) 0.8 0.86 (0.93) 0.83 0.79 0.92 0.8 0.78
TSP Concentration(mg/m3) 0.0789 0.0729 (0.0649) 0.0997 0.0914 0.0716 0.0814 0.0802
Percent of Allowable(%) 66 61 (54) 83 76 UPWIND 68 67

7/21/2006
Total Volume(m3) 1124 1182 (1304) 1164 1238 1094 1259
Average Flow(m3/min) 0.83 0.86 (0.95) 0.86 0.9 0.8 0.93
TSP Concentration(mg/m3) 0.052 0.057 (0.0518) 0.0519 0.0536 0.0512 0.0237
Percent of Allowable(%) 60 UPWIND (UPWIND) 60 62 59 27

7/22/2006
Total Volume(m3) 1662 1411 (1634) 1582 1408 1518
Average Flow(m3/min) 0.95 0.83 (0.96) 0.91 0.81 0.86
TSP Concentration(mg/m3) 0.0278 0.0322 (0.0204) 0.0273 0.0276 0.0295
Percent of Allowable(%) 82 UPWIND (UPWIND) 80 81 87

7/24/2006
Total Volume(m3) 1125 1108 (1172) 1073 1314 1132 1138
Average Flow(m3/min) 0.84 0.87 (0.92) 0.79 0.95 0.92 0.85
TSP Concentration(mg/m3) 0.0421 0.0562 (0.0529) 0.077 0.0644 0.0107 0.0773
Percent of Allowable(%) 39 52 (49) 72 UPWIND 10 72

7/25/2006
Total Volume(m3) 1289 1312 (1324) 1235 1067 1428 1268 1251
Average Flow(m3/min) 0.88 0.86 (0.95) 0.84 0.79 0.96 0.92 0.85
TSP Concentration(mg/m3) 0.0874 0.0723 (0.0725) 0.1161 0.0991 0.0884 0.0677 0.0845
Percent of Allowable(%) 45 37 (37) UPWIND 51 46 35 44

7/26/2006
Total Volume(m3) 1291 1300 (1383) 1241 1108 1452 1348 1228
Average Flow(m3/min) 0.87 0.88 (0.93) 0.82 0.78 0.94 0.91 0.82
TSP Concentration(mg/m3) 0.0787 0.0771 (0.0645) 0.0943 0.0702 0.1115 0.082
Percent of Allowable(%) 50 49 (41) UPWIND 45 71 52
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

7/28/2006
Total Volume(m3) 1057 1223 (1371) 495 1186 1063 1282 1177
Average Flow(m3/min) 0.75 0.84 (0.94) 0.35 0.83 0.74 0.89 0.83
TSP Concentration(mg/m3) 0.0702 0.0459 (0.0441) 0.0923 0.0617 0.0685 0.0542 0.039
Percent of Allowable(%) 46 30 (29) UPWIND 40 44 35 25

7/29/2006
Total Volume(m3) 1276 1226 (1477) 1187 1150 1144 1357 1143
Average Flow(m3/min) 0.88 0.84 (1.01) 0.81 0.81 0.77 0.94 0.78
TSP Concentration(mg/m3) 0.0614 0.0662 (0.0538) 0.093 0.0863 0.0853 0.0629 0.073
Percent of Allowable(%) 40 43 (35) UPWIND 56 55 40 47

7/31/2006
Total Volume(m3) 1218 1363 (1739) 1320 1195 1172 1271 1255
Average Flow(m3/min) 0.88 0.98 (1.25) 0.94 0.88 0.82 0.92 0.9
TSP Concentration(mg/m3) 0.0632 0.0836 (ND(0.0006)) 0.0735 0.0837 0.0708 0.0488 0.059
Percent of Allowable(%) 53 71 () 62 71 UPWIND 41 50

8/1/2006
Total Volume(m3) 1342 1504 (1824) 1329 1189 1192 1307 1147
Average Flow(m3/min) 0.92 1.02 (1.24) 0.92 0.84 0.8 0.9 0.78
TSP Concentration(mg/m3) 0.0537 0.0592 (0.0471) 0.0895 0.0732 0.0956 0.0765 0.0802
Percent of Allowable(%) 36 40 (32) UPWIND 49 64 51 54

8/2/2006
Total Volume(m3) 1269 1501 (1812) 1393 1214 1039 1292 1177
Average Flow(m3/min) 0.88 1.02 (1.23) 0.94 0.84 0.71 0.9 0.81
TSP Concentration(mg/m3) 0.0749 0.0546 (0.0375) 0.0818 0.0774 0.0982 0.0766 0.0663
Percent of Allowable(%) 55 40 (27) UPWIND 57 72 56 49

8/3/2006
Total Volume(m3) 1143 1489 (1793) 1227 1375 1116 1117 1052
Average Flow(m3/min) 0.79 1.02 (1.23) 0.85 0.95 0.77 0.78 0.77
TSP Concentration(mg/m3) 0.0744 0.0564 (0.048) 0.1108 0.0916 0.1918 0.0734 0.0846
Percent of Allowable(%) 40 30 (26) UPWIND 50 104 40 46

8/4/2006
Total Volume(m3) 1269 1321 (1590) 1326 1243 1192 1167 1146
Average Flow(m3/min) 0.89 1.03 (1.24) 0.91 0.87 0.81 0.84 0.8
TSP Concentration(mg/m3) 0.0244 0.0341 J (0.0176 J) 0.0762 0.0378 0.0394 0.0171 0.0672
Percent of Allowable(%) 83 UPWIND (UPWIND) 259 129 134 58 229

8/5/2006
Total Volume(m3) 1432 1632 (1950) 1595 1301 1180 1305 1262
Average Flow(m3/min) 0.88 1.03 (1.23) 0.96 0.83 0.7 0.82 0.77
TSP Concentration(mg/m3) 0.0377 0.0423 J (0.0231 J) 0.0571 0.0523 0.061 0.0743 0.1577
Percent of Allowable(%) 98 UPWIND (UPWIND) 148 136 158 193 409
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

8/7/2006
Total Volume(m3) 1250 1430 (1747) 1353 1217 990 1045 1180
Average Flow(m3/min) 0.86 0.99 (1.21) 0.91 0.86 0.66 0.72 0.8
TSP Concentration(mg/m3) 0.064 0.0552 (0.0361) 0.0739 0.0871 0.1253 0.0612 0.072
Percent of Allowable(%) 106 UPWIND (UPWIND) 123 144 208 102 119

8/8/2006
Total Volume(m3) 886 1213 (1429) 1074 773 770 908 1042
Average Flow(m3/min) 0.74 1.01 (1.19) 0.89 0.71 0.63 0.76 0.87
TSP Concentration(mg/m3) 0.0429 0.0322 (0.0301) 0.0615 0.0414 0.0429 0.0385 0.0345
Percent of Allowable(%) 85 UPWIND (UPWIND) 122 82 85 77 69

8/10/2006
Total Volume(m3) 1126 1329 (1302) 1365 1175 899 1132 1089
Average Flow(m3/min) 0.8 0.96 (0.94) 1.03 0.86 0.67 0.82 0.81
TSP Concentration(mg/m3) 0.0533 0.0346 (0.0399) 0.0498 0.0451 0.0356 0.0362 0.0505
Percent of Allowable(%) 80 UPWIND (UPWIND) 75 68 53 54 76

8/11/2006
Total Volume(m3) 1405 1377 (1392) 1456 1176 932 1178 1239
Average Flow(m3/min) 1.01 0.95 (0.96) 1.01 0.83 0.64 0.82 0.86
TSP Concentration(mg/m3) 0.0413 0.0552 (0.0467) 0.0446 0.0595 0.0515 0.034 0.0428
Percent of Allowable(%) 53 UPWIND (UPWIND) 57 76 66 44 55

8/12/2006
Total Volume(m3) 1800 1634 (1699) 1690 769 1236 1401 1499
Average Flow(m3/min) 1.02 0.96 (1) 0.98 0.46 0.71 0.83 0.88
TSP Concentration(mg/m3) 0.0167 0.0386 J (0.0206 J) 0.0396 0.0598 0.021 0.0457 0.042
Percent of Allowable(%) 49 UPWIND (UPWIND) 115 174 61 133 122

8/14/2006
Total Volume(m3) 1026 1184 (1197) 1355 1100 1075 1175 175
Average Flow(m3/min) 0.73 0.84 (0.85) 0.97 0.79 0.76 0.84 *
TSP Concentration(mg/m3) 0.0507 0.0524 (0.0618) 0.048 0.07 0.0558 0.0494 *
Percent of Allowable(%) 63 65 (77) UPWIND 87 70 62 *

8/15/2006
Total Volume(m3) 1010 1378 (1432) 1464 1139 1412 1255 325
Average Flow(m3/min) 0.71 0.96 (1) 1.02 0.81 0.98 0.88 *
TSP Concentration(mg/m3) 0.0307 0.0356 J (0.1068 J) 0.0546 0.0536 0.0191 0.0582 *
Percent of Allowable(%) 17 UPWIND (UPWIND) 31 30 11 33 *

8/16/2006
Total Volume(m3) 874 1363 (1420) 1366 1142 1260 1251 1069
Average Flow(m3/min) 0.65 0.96 (1) 1.02 0.82 0.86 0.89 0.89
TSP Concentration(mg/m3) 0.0629 0.0455 J (0.0218 J) 0.0483 0.042 0.0317 0.1143 0.0393
Percent of Allowable(%) 173 UPWIND (UPWIND) 133 115 87 314 108
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

8/17/2006
Total Volume(m3) 467 1369 (1340) 711 1105 1221 1250 321
Average Flow(m3/min) * 0.95 (0.93) * 0.79 0.85 0.88 *
TSP Concentration(mg/m3) * 0.0628 (0.0672) * 0.0561 0.0434 0.2256 *
Percent of Allowable(%) * 87 (93) * 77 UPWIND 311 *

8/18/2006
Total Volume(m3) 472 1334 (1307) 736 940 1287 1211 638
Average Flow(m3/min) * 0.95 (0.93) * 0.67 0.85 0.87 *
TSP Concentration(mg/m3) * 0.0652 (0.065) * 0.0617 0.0513 0.1387 *
Percent of Allowable(%) * 76 (76) * 72 UPWIND 162 *

8/19/2006
Total Volume(m3) 377 1309 (1309) 671 1139 1013 1137 573
Average Flow(m3/min) * 0.95 (0.95) * 0.82 0.75 0.84 *
TSP Concentration(mg/m3) * 0.0481 (0.0466) * 0.0781 0.0731 0.0607 *
Percent of Allowable(%) * UPWIND (UPWIND) * 100 94 78 *

8/21/2006
Total Volume(m3) 756 1381 (1428) 1536 1165 1045 1209 1292
Average Flow(m3/min) 0.5 0.94 (0.97) 1 0.82 0.77 0.83 0.84
TSP Concentration(mg/m3) 0.0807 0.0587 (0.0511) 0.0658 0.0609 0.0498 0.1803 0.0906
Percent of Allowable(%) 95 UPWIND (UPWIND) 77 71 58 211 106

8/22/2006
Total Volume(m3) 817 1249 (1304) 959 1144 1179 1226 1176
Average Flow(m3/min) 0.58 0.89 (0.93) 0.68 0.83 0.83 0.89 0.84
TSP Concentration(mg/m3) 0.0661 0.0633 (0.0713) 0.1397 0.0778 0.056 0.4307 0.0969
Percent of Allowable(%) 56 UPWIND (UPWIND) 117 65 47 362 81

8/23/2006
Total Volume(m3) 859 1291 (1366) 1088 1077 965 1222 1271
Average Flow(m3/min) 0.57 0.88 (0.93) 0.76 0.74 0.67 0.85 0.92
TSP Concentration(mg/m3) 0.1234 0.0883 (0.0615) 0.1232 0.0854 0.1098 0.563 0.0732
Percent of Allowable(%) 120 UPWIND (UPWIND) 120 83 107 548 71

8/24/2006
Total Volume(m3) 781 1269 (1312) 1064 1182 922 1240 1285
Average Flow(m3/min) 0.57 0.88 (0.91) 0.73 0.86 0.63 0.88 0.93
TSP Concentration(mg/m3) 0.1293 0.2025 (0.1974) 0.1081 0.1007 0.0954 1.1726 0.0607
Percent of Allowable(%) 81 127 (124) 68 63 UPWIND 736 38

8/25/2006
Total Volume(m3) 710 1300 (1359) 1163 1192 840 1131 1221
Average Flow(m3/min) 0.5 0.87 (0.91) 0.81 0.81 0.58 0.77 0.85
TSP Concentration(mg/m3) 0.1366 0.1362 (0.1332) 0.08 0.0864 0.0952 0.3165 0.0975
Percent of Allowable(%) 86 86 (84) 50 54 UPWIND 199 61
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

8/26/2006
Total Volume(m3) 826 1475 (1526) 1324 1392 1053 1299 1465
Average Flow(m3/min) 0.47 0.88 (0.91) 0.75 0.84 0.59 0.78 0.83
TSP Concentration(mg/m3) 0.115 0.0827 (0.0826) 0.0702 0.0589 0.0693 0.2071 0.0526
Percent of Allowable(%) 99 71 (71) 61 51 UPWIND 179 45

8/29/2006
Total Volume(m3) 898 1184 (1228) 1129 1097 742 1065 1198
Average Flow(m3/min) 0.64 0.84 (0.87) 0.8 0.8 0.52 0.76 0.86
TSP Concentration(mg/m3) 0.0468 0.0312 (0.0228) 0.0399 0.0693 0.0404 0.0122 0.0242
Percent of Allowable(%) UPWIND 40 (29) 51 89 52 16 31

8/30/2006
Total Volume(m3) 867 1259 (1317) 1179 1206 833 1147 1150
Average Flow(m3/min) 0.6 0.86 (0.9) 0.8 0.86 0.56 0.79 0.78
TSP Concentration(mg/m3) 0.0358 0.0477 (0.0532) 0.0696 0.0531 0.0348 0.0227 0.0557
Percent of Allowable(%) 40 UPWIND (UPWIND) 78 60 39 26 63

8/31/2006
Total Volume(m3) 879 1286 (1328) 1217 1316 936 1118 1351
Average Flow(m3/min) 0.58 0.89 (0.92) 0.8 0.88 0.61 0.79 0.9
TSP Concentration(mg/m3) 0.0387 0.0638 (0.0595) 0.0863 0.0608 0.0449 0.0331 0.0326
Percent of Allowable(%) 39 UPWIND (UPWIND) 87 61 45 33 33

9/5/2006
Total Volume(m3) 696 1243 (1257) 1119 1258 847 1146 1216
Average Flow(m3/min) 0.49 0.85 (0.86) 0.78 0.88 0.58 0.8 0.85
TSP Concentration(mg/m3) 0.0618 0.0418 (0.0414) 0.092 0.0612 0.0626 0.0279 0.0461
Percent of Allowable(%) 89 UPWIND (UPWIND) 133 89 91 40 67

9/6/2006
Total Volume(m3) 714 1317 (1344) 1273 1067 801 1162 1158
Average Flow(m3/min) 0.49 0.91 (0.93) 0.87 0.75 0.54 0.8 0.79
TSP Concentration(mg/m3) 0.049 0.0342 (0.0387) 0.0542 0.0459 0.0699 0.031 0.0389
Percent of Allowable(%) 76 UPWIND (UPWIND) 84 71 108 48 60

9/7/2006
Total Volume(m3) 1183 1286 (1285) 1094 1077 813 1123 1130
Average Flow(m3/min) 0.84 0.91 (0.91) 0.77 0.77 0.57 0.8 0.79
TSP Concentration(mg/m3) 0.0617 0.0505 (0.0475) 0.0868 0.052 0.075 0.0481 0.0894
Percent of Allowable(%) 49 40 (38) 69 42 UPWIND 38 71

9/8/2006
Total Volume(m3) 1135 1375 (1375) 1124 1409 1186 1219 1113
Average Flow(m3/min) 0.76 0.91 (0.91) 0.75 0.96 0.78 0.82 0.76
TSP Concentration(mg/m3) 0.0705 0.0582 (0.064) 0.1059 0.0781 0.0329 0.0509 0.1177
Percent of Allowable(%) 128 106 (116) 193 142 UPWIND 93 214
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

9/9/2006
Total Volume(m3) 1187 1642 (1573) 1220 1599 1293 1422 1265
Average Flow(m3/min) 0.7 0.97 (0.93) 0.71 0.96 0.75 0.85 0.79
TSP Concentration(mg/m3) 0.0556 0.0445 (0.0598) 0.1 0.0588 0.0688 0.0506 0.0798
Percent of Allowable(%) 56 UPWIND (UPWIND) 100 59 69 51 80

9/11/2006
Total Volume(m3) 931 1072 (1281) 995 1324 1060 1087 1122
Average Flow(m3/min) 0.65 0.76 (0.9) 0.7 0.94 0.74 0.77 0.79
TSP Concentration(mg/m3) 0.043 0.0401 (0.0367) 0.0492 0.0393 0.0358 0.0386 0.0437
Percent of Allowable(%) 72 67 (61) 82 66 UPWIND 65 73

9/14/2006
Total Volume(m3) 1035 1201 (1201) 1040 1315 1119 1136 1218
Average Flow(m3/min) 0.73 0.83 (0.83) 0.72 0.92 0.77 0.8 0.85
TSP Concentration(mg/m3) 0.029 0.0233 (0.0316) 0.0481 0.0471 0.0268 0.0238 0.0361
Percent of Allowable(%) 55 UPWIND (UPWIND) 91 89 51 45 68

9/15/2006
Total Volume(m3) 1582 1292 (1366) 1133 1431 1250 1207 1188
Average Flow(m3/min) 1 0.88 (0.93) 0.73 0.99 0.8 0.83 0.77
TSP Concentration(mg/m3) 0.0265 0.0356 (0.0388) 0.0565 0.037 0.0376 0.034 0.0648
Percent of Allowable(%) 41 UPWIND (UPWIND) 87 57 58 52 100

9/16/2006
Total Volume(m3) 1523 902 (951) 1179 1517 1284 1293 1364
Average Flow(m3/min) 1 0.88 (0.93) 0.73 0.96 0.77 0.82 0.85
TSP Concentration(mg/m3) 0.0361 0.0421 (0.0389) 0.0492 0.0369 0.0366 0.0472 0.0315
Percent of Allowable(%) 59 69 (64) 80 60 UPWIND 77 52

9/18/2006
Total Volume(m3) 856 1170 (1364) 958 1096 1208 1140 1114
Average Flow(m3/min) 0.62 0.98 (0.94) 0.69 0.93 0.85 0.77 0.77
TSP Concentration(mg/m3) 0.0479 0.0154 (0.0117) 0.0355 0.0411 0.0116 0.014 0.0189
Percent of Allowable(%) 81 26 (20) UPWIND 69 20 24 32

9/19/2006
Total Volume(m3) 1394 1329 (1315) 1063 1300 1150 1184 1207
Average Flow(m3/min) 0.98 0.96 (0.95) 0.74 0.9 0.78 0.85 0.84
TSP Concentration(mg/m3) 0.0882 0.0105 J (0.0259 J) 0.079 0.0685 0.0435 0.0211 0.0331
Percent of Allowable(%) UPWIND 7 (18) 54 47 30 14 22

9/20/2006
Total Volume(m3) 1246 1384 (1383) 1100 1144 1227 1288 1268
Average Flow(m3/min) 0.87 0.95 (0.95) 0.77 0.8 0.83 0.89 0.88
TSP Concentration(mg/m3) 0.0257 0.0202 (0.0145) 0.0582 0.0149 0.0171 0.0093 0.0386
Percent of Allowable(%) UPWIND 47 (34) 136 35 40 22 90
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

9/21/2006
Total Volume(m3) 1142 1413 (1341) 1108 1055 1134 1181 1224
Average Flow(m3/min) 0.79 0.99 (0.94) 0.79 0.75 0.79 0.84 0.84
TSP Concentration(mg/m3) 0.0403 0.0354 (0.038) 0.0397 0.0237 0.0256 0.0415 0.0449
Percent of Allowable(%) 94 83 (89) 93 55 UPWIND 97 105

9/25/2006
Total Volume(m3) 1116 1381 (1266) 1087 930 1117 1319 1279
Average Flow(m3/min) 0.78 0.97 (0.89) 0.77 0.68 0.78 0.93 0.91
TSP Concentration(mg/m3) 0.1057 0.0268 (0.034) 0.0736 0.0301 0.0439 0.0258 0.0461
Percent of Allowable(%) 144 37 (46) 100 41 UPWIND 35 63

9/26/2006
Total Volume(m3) 1157 1386 (1276) 1178 964 1172 1298 1198
Average Flow(m3/min) 0.81 0.98 (0.9) 0.83 0.69 0.82 0.92 0.84
TSP Concentration(mg/m3) 0.083 0.0339 (0.0392) 0.0688 0.0207 0.0427 0.0401 0.0409
Percent of Allowable(%) 72 30 (34) UPWIND 18 37 35 36

9/27/2006
Total Volume(m3) 1274 1393 (1334) 1178 1033 1202 1286 1278
Average Flow(m3/min) 0.89 0.97 (0.93) 0.82 0.73 0.83 0.91 0.89
TSP Concentration(mg/m3) 0.062 0.0416 (0.048) 0.0942 0.0339 0.0632 0.0435 0.0266
Percent of Allowable(%) 39 26 (31) UPWIND 22 40 28 17

9/28/2006
Total Volume(m3) 1451 1456 (1364) 1227 1047 1189 1399 1305
Average Flow(m3/min) 0.97 0.97 (0.91) 0.83 0.7 0.81 0.94 0.87
TSP Concentration(mg/m3) 0.0296 0.0185 (0.0242) 0.0823 0.0334 0.0177 0.0129 0.0322
Percent of Allowable(%) 73 UPWIND (UPWIND) 204 83 44 32 80

9/29/2006
Total Volume(m3) 959 1446 (1318) 1199 918 1232 1323 1171
Average Flow(m3/min) 0.68 1.02 (0.93) 0.85 0.66 0.86 0.94 0.84
TSP Concentration(mg/m3) 0.0719 0.0256 (0.0288) 0.0475 0.0251 0.0325 0.0325 0.029
Percent of Allowable(%) 91 32 (36) UPWIND 32 41 41 37

9/30/2006
Total Volume(m3) 1614 1617 (1539) 1345 1095 1343 1486 1444
Average Flow(m3/min) 1.02 1.01 (0.96) 0.83 0.7 0.81 0.93 0.9
TSP Concentration(mg/m3) 0.0316 0.0303 (0.0221) 0.0483 0.032 0.0454 0.033 0.0263
Percent of Allowable(%) 39 38 (27) UPWIND 40 56 41 33

10/2/2006
Total Volume(m3) 1380 1193 (1390) 1183 1407 1206 1176 1258
Average Flow(m3/min) 0.91 0.85 (0.99) 0.79 0.98 0.8 0.85 0.84
TSP Concentration(mg/m3) 0.058 0.0427 (0.046) 0.0676 0.0327 0.0539 0.0655 0.0437
Percent of Allowable(%) 51 38 (41) UPWIND 29 48 58 39
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

10/4/2006
Total Volume(m3) 1257 1275 (1344) 1167 1144 1130 1179 1177
Average Flow(m3/min) 0.89 0.91 (0.96) 0.82 0.82 0.79 0.84 0.83
TSP Concentration(mg/m3) 0.0811 0.0541 (0.0506) 0.096 0.0682 0.0912 0.056 0.0527
Percent of Allowable(%) 51 34 (32) UPWIND 43 57 35 33

10/5/2006
Total Volume(m3) 1289 1578 (1561) 1238 1451 1452 1405 1375
Average Flow(m3/min) 0.9 1.06 (1.05) 0.85 1.01 0.97 0.96 0.95
TSP Concentration(mg/m3) 0.0147 0.0266 (0.0218) 0.0759 0.0262 0.0145 0.0128 0.0182
Percent of Allowable(%) 40 UPWIND (UPWIND) 208 72 40 35 50

10/6/2006
Total Volume(m3) 1075 1499 (1361) 1837 1328 1144 1189 1304
Average Flow(m3/min) 0.76 1.1 (1) 1.33 0.98 0.82 0.88 0.93
TSP Concentration(mg/m3) 0.0372 0.02 (0.0309) 0.0523 0.0392 0.035 0.0219 0.0299
Percent of Allowable(%) 72 UPWIND (UPWIND) 101 76 68 42 58

10/7/2006
Total Volume(m3) 1377 1819 (1748) 2279 1640 1483 1559 1595
Average Flow(m3/min) 0.78 1.05 (1.01) 1.31 0.95 0.84 0.9 0.91
TSP Concentration(mg/m3) 0.0414 0.0231 (0.0349) 0.0351 0.0402 0.0243 0.0276 0.0401
Percent of Allowable(%) 71 UPWIND (UPWIND) 60 69 42 47 69

10/9/2006
Total Volume(m3) 967 1373 (1405) 1777 1312 1200 1122 1191
Average Flow(m3/min) 0.68 0.94 (0.96) 1.23 0.92 0.82 0.78 0.83
TSP Concentration(mg/m3) 0.1148 0.0393 (0.0484) 0.0557 0.0488 0.04 0.0597 0.0915
Percent of Allowable(%) 142 UPWIND (UPWIND) 69 60 49 74 113

10/10/2006
Total Volume(m3) 1157 1476 (1490) 1901 1367 1221 1207 1217
Average Flow(m3/min) 0.79 0.99 (1) 1.28 0.94 0.81 0.82 0.82
TSP Concentration(mg/m3) 0.1288 0.0562 (0.0611) 0.0626 0.0549 0.0647 0.0953 0.1487
Percent of Allowable(%) 123 54 (58) UPWIND 53 62 91 142

10/11/2006
Total Volume(m3) 2573 1373 (1417) 1858 1447 1213 1219 1221
Average Flow(m3/min) 1.82 0.95 (0.98) 1.3 0.99 0.83 0.85 0.84
TSP Concentration(mg/m3) 0.0163 0.016 J (0.0289 J) 0.0301 0.0415 0.0528 0.0328 0.0262
Percent of Allowable(%) 32 32 (57) UPWIND 83 105 65 52

10/12/2006
Total Volume(m3) 1100 1114 (1378) 1914 1420 1240 1281 1341
Average Flow(m3/min) 0.79 0.76 (0.94) 1.33 1.02 0.85 0.88 0.95
TSP Concentration(mg/m3) 0.0855 0.0377 (0.0377) 0.0418 0.0444 0.0597 0.0414 0.035
Percent of Allowable(%) 122 54 (54) UPWIND 64 86 59 50
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

10/13/2006
Total Volume(m3) 1155 1129 (1381) 1967 1655 1365 1285 1311
Average Flow(m3/min) 0.81 0.76 (0.93) 1.34 1.15 0.91 0.88 0.91
TSP Concentration(mg/m3) 0.0788 0.0523 (0.0319) 0.0447 0.035 0.0637 0.0475 0.0397
Percent of Allowable(%) 106 70 (43) UPWIND 47 85 64 53

10/14/2006
Total Volume(m3) 1000 1066 (1313) 1223 1207 NR 1227 616
Average Flow(m3/min) 0.69 0.77 (0.95) 0.86 0.86 NR 0.89 0.43
TSP Concentration(mg/m3) 0.085 0.0432 J (0.016 J) 0.0515 0.0646 NR 0.0367 0.0763
Percent of Allowable(%) 99 50 (19) UPWIND 75 NR 43 89

10/16/2006
Total Volume(m3) 997 988 (1327) 1190 1299 1083 1212 541
Average Flow(m3/min) 0.69 0.67 (0.9) 0.81 0.89 0.81 0.83 0.37
TSP Concentration(mg/m3) 0.0221 0.0152 (0.0151) 0.0202 0.0239 0.0139 0.019 0.0518
Percent of Allowable(%) 95 65 (65) 87 103 UPWIND 82 223

10/17/2006
Total Volume(m3) 1024 892 (1276) 1179 1258 1178 1201 473
Average Flow(m3/min) 0.73 0.65 (0.93) 0.82 0.88 0.82 0.84 0.33
TSP Concentration(mg/m3) 0.0283 0.0314 J (0.0157 J) 0.0483 0.0342 0.0314 0.0241 0.0634
Percent of Allowable(%) 35 39 (19) UPWIND 42 39 30 79

10/18/2006
Total Volume(m3) 1442 999 (1325) 1224 1255 1299 1225 2007
Average Flow(m3/min) 0.99 0.68 (0.9) 0.83 0.87 0.88 0.84 1.36
TSP Concentration(mg/m3) 0.0347 0.043 (0.0506) 0.0539 0.0478 0.0293 0.0245 0.0284
Percent of Allowable(%) 71 88 (103) 110 98 UPWIND 50 58

10/19/2006
Total Volume(m3) 1276 1081 (1306) 1234 1257 1164 1220 1922
Average Flow(m3/min) 0.91 0.76 (0.92) 0.87 0.9 0.82 0.88 1.39
TSP Concentration(mg/m3) 0.0133 0.013 (0.0107) 0.0308 0.0772 0.0189 0.0066 0.013
Percent of Allowable(%) UPWIND 59 (48) 139 348 85 30 59

10/20/2006
Total Volume(m3) 1523 1051 (1449) 1260 1342 1268 1496 597
Average Flow(m3/min) 1.03 0.69 (0.95) 0.86 0.9 0.84 0.94 0.41
TSP Concentration(mg/m3) 0.0525 0.0533 J (0.0317 J) 0.0548 0.0432 0.0331 0.0154 0.0787
Percent of Allowable(%) 95 96 (57) 99 78 UPWIND 28 142

10/21/2006
Total Volume(m3) 1648 1074 (1461) 1308 1457 1300 1310 2261
Average Flow(m3/min) 1.02 0.69 (0.94) 0.82 0.95 0.83 0.89 1.42
TSP Concentration(mg/m3) 0.0231 0.0419 J (0.0226 J) 0.026 0.0213 0.0231 0.0153 0.0164
Percent of Allowable(%) 60 109 (59) 67 55 UPWIND 40 43
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

10/23/2006
Total Volume(m3) 1347 1032 (1358) 1944 1329 1293 1230 2029
Average Flow(m3/min) 0.94 0.7 (0.92) 1.34 0.92 0.88 0.84 1.41
TSP Concentration(mg/m3) 0.0505 0.0281 (0.0258) 0.0448 0.0813 0.0526 0.0244 0.0217
Percent of Allowable(%) UPWIND 33 (31) 53 96 62 29 26

10/24/2006
Total Volume(m3) 1504 1121 (1322) 1963 1308 1294 1252 1997
Average Flow(m3/min) 1.07 0.78 (0.92) 1.37 0.93 0.9 0.88 1.41
TSP Concentration(mg/m3) 0.0485 0.0473 (0.0439) 0.0438 0.0497 0.0325 0.0184 0.031
Percent of Allowable(%) UPWIND 58 (54) 54 61 40 23 38

10/25/2006
Total Volume(m3) 1589 826 (1359) 1979 1344 1275 1297 1229
Average Flow(m3/min) 1.08 0.72 (0.93) 1.32 0.93 0.87 0.91 0.85
TSP Concentration(mg/m3) 0.056 0.0593 (0.0589) 0.0273 0.0417 0.0212 0.037 0.0773
Percent of Allowable(%) 158 167 (166) 77 118 UPWIND 105 218

10/26/2006
Total Volume(m3) 1235 1029 (1364) 1890 1293 1316 1157 1179
Average Flow(m3/min) 0.88 0.71 (0.94) 1.35 0.92 0.91 0.79 0.83
TSP Concentration(mg/m3) 0.0162 0.0175 (0.0117) 0.0111 0.0209 0.0129 0.0121 0.0399
Percent of Allowable(%) 46 50 (34) 32 UPWIND 37 35 114

10/27/2006
Total Volume(m3) 1556 NR (NR) 1870 1365 1089 1166 1195
Average Flow(m3/min) 1.08 NR (NR) 1.29 0.93 0.73 0.77 0.82
TSP Concentration(mg/m3) ND(0.0006) NR (NR) 0.0176 0.0418 NR 0.0137 0.0502
Percent of Allowable(%) NR NR (NR) 77 183 NR UPWIND 219

10/28/2006
Total Volume(m3) 981 841 (1301) 1211 1309 1124 1119 1204
Average Flow(m3/min) 0.66 0.6 (0.93) 0.82 0.91 0.76 0.81 0.81
TSP Concentration(mg/m3) 0.0683 0.0309 J (0.0085 J) 0.033 0.0474 0.0383 0.0223 0.0249
Percent of Allowable(%) 124 56 (15) UPWIND 86 69 40 45

10/30/2006
Total Volume(m3) 794 900 (1262) 1153 6 1040 860 1216
Average Flow(m3/min) 0.56 0.62 (0.87) 0.81 * 0.71 0.71 0.86
TSP Concentration(mg/m3) 0.1096 0.0833 (0.0507) 0.0338 * 0.0654 0.1419 0.0452
Percent of Allowable(%) 194 148 (90) UPWIND * 116 251 80

10/31/2006
Total Volume(m3) 985 870 (1097) 1227 15 1137 0 1192
Average Flow(m3/min) 0.69 0.73 (0.92) 0.85 * 0.77 * 0.83
TSP Concentration(mg/m3) 0.0538 0.0264 (ND (0.0009)) 0.0424 * 0.0255 * 0.0445
Percent of Allowable(%) 122 UPWIND (UPWIND) 96 * 58 * 101
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

11/1/2006
Total Volume(m3) 1048 1094 (1351) 1214 4 1196 0 1293
Average Flow(m3/min) 0.72 0.76 (0.94) 0.84 * 0.82 * 0.9
TSP Concentration(mg/m3) 0.0821 0.0201 (0.0355) 0.0857 * 0.0192 * 0.0565
Percent of Allowable(%) UPWIND 15 (26) 63 * 14 * 41

11/2/2006
Total Volume(m3) 1089 1154 (1410) 1210 11 1129 0 1352
Average Flow(m3/min) 0.77 0.8 (0.98) 0.85 * 0.78 * 0.95
TSP Concentration(mg/m3) 0.0716 0.0485 (0.0142) 0.0983 * 0.0735 * 0.0422
Percent of Allowable(%) 58 40 (12) 80 * UPWIND * 34

11/3/2006
Total Volume(m3) 1072 669 (868) 1297 33 1299 0 1342
Average Flow(m3/min) 0.73 * (*) 0.85 * 0.84 * 0.91
TSP Concentration(mg/m3) 0.1054 * (*) 0.0933 * 0.0431 * 0.0544
Percent of Allowable(%) 146 * (*) 130 * UPWIND * 76

11/4/2006
Total Volume(m3) 1196 1013 (1536) 1347 1468 1267 0 1429
Average Flow(m3/min) 0.73 0.73 (0.99) 0.84 1.09 0.78 * 0.89
TSP Concentration(mg/m3) 0.0385 0.0602 (0.0475) 0.046 0.0334 0.041 * 0.0301
Percent of Allowable(%) 56 88 (69) 67 49 UPWIND * 44

11/6/2006
Total Volume(m3) 1034 449 (1301) 953 1296 1122 1 1111
Average Flow(m3/min) 0.76 0.3 (0.87) 0.7 0.97 0.82 * 0.81
TSP Concentration(mg/m3) 0.028 0.0735 (0.0323) 0.0325 0.027 0.0481 * 0.063
Percent of Allowable(%) 35 92 (40) 40 34 UPWIND * 78

11/7/2006
Total Volume(m3) 884 323 (1378) 1221 1434 1267 30 1123
Average Flow(m3/min) 0.62 0.22 (0.94) 0.84 0.99 0.86 * 0.79
TSP Concentration(mg/m3) 0.0192 0.031 (0.0145) 0.0156 0.0502 0.0237 * 0.0169
Percent of Allowable(%) 79 UPWIND (UPWIND) 64 207 98 * 70

11/8/2006
Total Volume(m3) 1007 327 (1239) 1179 1414 1295 2 604
Average Flow(m3/min) 0.71 0.24 (0.91) 0.8 0.98 0.86 * 0.39
TSP Concentration(mg/m3) 0.0536 0.1193 (0.0484) 0.1332 0.0474 0.0595 * 0.1026
Percent of Allowable(%) 24 54 (22) UPWIND 21 27 * 46

11/9/2006
Total Volume(m3) 877 321 (1416) 931 1366 1195 779 1054
Average Flow(m3/min) 0.61 0.21 (0.93) 0.66 0.98 0.83 0.65 0.78
TSP Concentration(mg/m3) 0.2178 0.2181 (0.077) 0.1547 0.0454 0.0728 0.086 0.0806
Percent of Allowable(%) 84 84 (30) UPWIND 18 28 33 31
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TABLE 2.1

EAST PLANT AREA TSP ANALYTICAL RESULTS SUMMARY
AAQMP MODIFICAITONS

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID TSP-12 TSP-11 (TSP-5) TSP-9 TSP-3 TSP-8 TSP-1 TSP-16

11/10/2006
Total Volume(m3) 1234 511 (1340) 1104 1188 1253 1157 1127
Average Flow(m3/min) 0.88 0.35 (0.92) 0.77 0.84 0.86 0.76 0.79
TSP Concentration(mg/m3) 0.0632 0.0294 (0.0396) 0.058 0.021 0.0519 0.0458 0.0417
Percent of Allowable(%) 65 30 (41) UPWIND 22 54 47 43

11/11/2006
Total Volume(m3) 1068 430 (1543) 1243 1471 1418 1408 1267
Average Flow(m3/min) 0.68 0.27 (0.97) 0.78 0.94 0.87 0.87 0.83
TSP Concentration(mg/m3) 0.0225 0.0326 (0.0175) 0.0306 0.07 0.0141 0.0107 0.0213
Percent of Allowable(%) UPWIND 87 (47) 81 186 38 28 57

11/12/2006
Total Volume(m3) 1143 614 (1343) 1029 1342 1532 949 1149
Average Flow(m3/min) 0.9 0.47 (1.03) 0.79 1.05 1.15 0.84 0.88
TSP Concentration(mg/m3) 0.0131 0.0212 (0.0067) 0.0301 0.0216 0.0137 0.0169 0.0235
Percent of Allowable(%) 36 59 (19) 83 UPWIND 38 47 65

11/13/2006
Total Volume(m3) 922 421 (1191) 1146 1355 1380 1241 1313
Average Flow(m3/min) 0.64 0.29 (0.82) 0.79 0.95 0.93 0.84 0.91
TSP Concentration(mg/m3) 0.0564 0.0926 (0.0285) 0.0672 0.0266 0.0297 0.0363 0.0213
Percent of Allowable(%) 114 187 (57) 135 54 UPWIND 73 43

11/14/2006
Total Volume(m3) 946 749 (1396) 1141 1327 1302 1193 1153
Average Flow(m3/min) 0.65 0.51 (0.95) 0.79 0.92 0.89 0.81 0.8
TSP Concentration(mg/m3) 0.0349 0.0401 (0.0279) 0.028 0.0294 0.0177 0.031 0.0399
Percent of Allowable(%) 71 82 (57) 57 UPWIND 36 63 81

11/15/2006
Total Volume(m3) 901 584 (1305) 863 1237 1317 1013 1077
Average Flow(m3/min) 0.64 0.42 (0.94) 0.61 0.88 0.91 0.7 0.76
TSP Concentration(mg/m3) 0.0078 0.0325 (0.0199) 0.0394 0.021 0.0068 0.0118 0.013
Percent of Allowable(%) 23 UPWIND (UPWIND) 119 63 20 36 39

Notes:
* - Results not reported due to machine malfunction
NR - No result because machine was not setup
J - Estimated Result
Station 1C replaced Station 1B June 21, 2006.
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TABLE 2.2

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2005 THROUGH APRIL 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22 STATION 23
Unit_ID PUF-7 PUF-12(PUF-4) PUF-3 PUF-2

6/1/2005
Total Volume(m3) NR 319(235) NR NR
Total PCB Mass(ug) NR 3.8(4.3) NR NR
PCB Concentration(ug/m3) NR 0.0119(0.0183) NR NR
Percent of Allowable(%) NR 1(2) NR NR

6/9/2005
Total Volume(m3) NR 328(228) NR NR
Total PCB Mass(ug) NR 14(19) NR NR
PCB Concentration(ug/m3) NR 0.0427(0.0833) NR NR
Percent of Allowable(%) NR 4(8) NR NR

6/15/2005
Total Volume(m3) 308 306(236) 35 253
Total PCB Mass(ug) 6.3 2.5(2.8) * 5.4
PCB Concentration(ug/m3) 0.0205 0.0082(0.0119) * 0.0213
Percent of Allowable(%) 2 1(1) * 2

6/16/2005
Total Volume(m3) 345 224(171) 57 207
Total PCB Mass(ug) 14 3.9(5.1) * 3.9
PCB Concentration(ug/m3) 0.0406 0.0174(0.0298) * 0.0188
Percent of Allowable(%) 4 2(3) * 2

6/17/2005
Total Volume(m3) 385 312(237) 143 365
Total PCB Mass(ug) 8.3 3.6(3.6) 2.3 7.1
PCB Concentration(ug/m3) 0.0216 0.0115(0.0152) 0.0161 0.0195
Percent of Allowable(%) 2 1(2) 2 2

6/20/2005
Total Volume(m3) 343 318(249) 133 NR
Total PCB Mass(ug) 56 15(16) 10 NR
PCB Concentration(ug/m3) 0.1633 0.0472(0.0643) 0.0752 NR
Percent of Allowable(%) 16 5(6) 8 NR

6/21/2005
Total Volume(m3) 376 277(316) 128 265
Total PCB Mass(ug) 12 7.2(7.3) 2.7 8.1
PCB Concentration(ug/m3) 0.0319 0.026(0.0231) 0.0211 0.0306 J
Percent of Allowable(%) 3 3(2) 2 3

6/22/2005
Total Volume(m3) 361 311(354) 142 343
Total PCB Mass(ug) 93 14(14) 8.6 9.1
PCB Concentration(ug/m3) 0.2576 0.045(0.0395) 0.0606 0.0265
Percent of Allowable(%) 26 4(4) 6 3

6/29/2005
Total Volume(m3) 411 325(NR) 140 325
Total PCB Mass(ug) 76 21(NR) 5.8 14
PCB Concentration(ug/m3) 0.1849 0.0646(NR) 0.0414 0.0431 J
Percent of Allowable(%) 18 6(NR) 4 4
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TABLE 2.2

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2005 THROUGH APRIL 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22 STATION 23
Unit_ID PUF-7 PUF-12(PUF-4) PUF-3 PUF-2

7/6/2005
Total Volume(m3) 314 304(NR) 83 335
Total PCB Mass(ug) 38 7.7(NR) 1.9 7.2
PCB Concentration(ug/m3) 0.121 0.0253(NR) 0.0229 0.0215
Percent of Allowable(%) 12 3(NR) 2 2

7/13/2005
Total Volume(m3) 379 300(342) 119 364
Total PCB Mass(ug) 33 2.8(3) 2.5 2.9
PCB Concentration(ug/m3) 0.0871 J 0.0093(0.0088) 0.021 0.008
Percent of Allowable(%) 9 1(1) 2 1

7/20/2005
Total Volume(m3) 355 320(334) 132 82
Total PCB Mass(ug) 20 14(17) 3.1 *
PCB Concentration(ug/m3) 0.0563 J 0.0438(0.0509) 0.0235 J *
Percent of Allowable(%) 6 4(5) 2 *

7/28/2005
Total Volume(m3) 348 165(180) 129 350
Total PCB Mass(ug) 25 *(*) 2.5 7.1
PCB Concentration(ug/m3) 0.0718 *(*) 0.0194 0.0203
Percent of Allowable(%) 7 *(*) 2 2

8/3/2005
Total Volume(m3) 365 319(348) 130 364
Total PCB Mass(ug) 37 19(22) 7.2 7.3
PCB Concentration(ug/m3) 0.1014 0.0596(0.0632) 0.0554 0.0201
Percent of Allowable(%) 10 6(6) 6 2

8/10/2005
Total Volume(m3) 337 307(321) 126 346
Total PCB Mass(ug) 27 12(13) 10 7.9
PCB Concentration(ug/m3) 0.0801 J 0.0391(0.0405) 0.0794 0.0228
Percent of Allowable(%) 8 4(4) 8 2

8/17/2005
Total Volume(m3) 343 0(1) 142 371
Total PCB Mass(ug) 93 *(*) 47 6.1
PCB Concentration(ug/m3) 0.2711 *(*) 0.331 0.0164 J
Percent of Allowable(%) 27 *(*) 33 2

8/24/2005
Total Volume(m3) NR 150(131) 148 372
Total PCB Mass(ug) NR *(*) 73 13
PCB Concentration(ug/m3) NR *(*) 0.4932 0.0349
Percent of Allowable(%) NR *(*) 49 3

9/1/2005
Total Volume(m3) NR 2(2) 157 381
Total PCB Mass(ug) NR *(*) 97 31
PCB Concentration(ug/m3) NR *(*) 0.6178 0.0814
Percent of Allowable(%) NR *(*) 62 8
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TABLE 2.2

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2005 THROUGH APRIL 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22 STATION 23
Unit_ID PUF-7 PUF-12(PUF-4) PUF-3 PUF-2

9/8/2005
Total Volume(m3) NR 238(216) 133 184
Total PCB Mass(ug) NR 32(29) 47 *
PCB Concentration(ug/m3) NR 0.1345(0.1343) 0.3534 *
Percent of Allowable(%) NR 13(13) 35 *

9/14/2005
Total Volume(m3) NR 3(2) 128 364
Total PCB Mass(ug) NR *(*) 77 42
PCB Concentration(ug/m3) NR *(*) 0.6016 0.1154
Percent of Allowable(%) NR *(*) 60 12

10/12/2005
Total Volume(m3) NR 387(318) 146 362
Total PCB Mass(ug) NR 21(22) 45 18
PCB Concentration(ug/m3) NR 0.0543(0.0692) 0.3082 0.0497
Percent of Allowable(%) NR 5(7) 31 5

10/26/2005
Total Volume(m3) NR 371(314) 120 358
Total PCB Mass(ug) NR 8.9(8.5) 18 21
PCB Concentration(ug/m3) NR 0.024(0.0271) 0.15 J 0.0587
Percent of Allowable(%) NR 2(3) 15 6

11/2/2005
Total Volume(m3) 292 323(308) 170 279
Total PCB Mass(ug) 68 17(15) 2.3 19
PCB Concentration(ug/m3) 0.2329 0.0526(0.0487) 0.0135 0.0681
Percent of Allowable(%) 23 5(5) 1 7

11/9/2005
Total Volume(m3) 398 364(320) 159 349
Total PCB Mass(ug) 2 0.78(0.75) 10 74
PCB Concentration(ug/m3) 0.005 0.0021(0.0023) 0.0629 0.212
Percent of Allowable(%) 0 0(0) 6 21

11/30/2005
Total Volume(m3) 407 332(293) 164 336
Total PCB Mass(ug) 11 2(2.2) 7.4 11
PCB Concentration(ug/m3) 0.027 0.006(0.0075) 0.0451 0.0327
Percent of Allowable(%) 3 1(1) 5 3

12/7/2005
Total Volume(m3) 373 409(366) 135 425
Total PCB Mass(ug) 3.6 0.95(0.76) 3 8.1
PCB Concentration(ug/m3) 0.0097 J 0.0023 J(0.0021 J) 0.0222 J 0.0191 J
Percent of Allowable(%) 1 0(0) 2 2

12/21/2005
Total Volume(m3) 425 450(434) 16 396
Total PCB Mass(ug) 5.1 2.7(2.6) * 4.9
PCB Concentration(ug/m3) 0.012 0.006(0.006) * 0.0124
Percent of Allowable(%) 1 1(1) * 1
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TABLE 2.2

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2005 THROUGH APRIL 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22 STATION 23
Unit_ID PUF-7 PUF-12(PUF-4) PUF-3 PUF-2

1/4/2006
Total Volume(m3) NR (399) 397(411) 146 84
Total PCB Mass(ug) NR (2.9) 0(0) 5.7 *
PCB Concentration(ug/m3) NR (0.0073) ND(0.0019)(ND(0.0018)) 0.039 *
Percent of Allowable(%) NR (1) --(--) 4 *

1/12/2006
Total Volume(m3) NR (428) 481(531) 145 408
Total PCB Mass(ug) NR (24) 5.5(5.3) 1.2 3.3
PCB Concentration(ug/m3) NR (0.0561) 0.0114(0.01 J) 0.0083 0.0081
Percent of Allowable(%) NR (6) 1(1) 1 1

1/18/2006
Total Volume(m3) NR (412) 368(420) 141 346
Total PCB Mass(ug) NR (6.2) 1(0.98) 0.6 1.9
PCB Concentration(ug/m3) NR (0.015) 0.0027(0.0023) 0.0043 J 0.0055
Percent of Allowable(%) NR (2) 0(0) 0 1

1/25/2006
Total Volume(m3) NR (355) 448(418) 2 384
Total PCB Mass(ug) NR (3) 2.4(2.9) * 25
PCB Concentration(ug/m3) NR (0.0085) 0.0054(0.0069) * 0.0651
Percent of Allowable(%) NR (1) 1(1) * 7

2/1/2006
Total Volume(m3) NR (364) 469(466) 147 453
Total PCB Mass(ug) NR (8.1) 12(13) 9.1 15
PCB Concentration(ug/m3) NR (0.0223) 0.0256(0.0279) 0.0619 0.0331
Percent of Allowable(%) NR (2) 3(3) 6 3

2/7/2006
Total Volume(m3) NR (357) 353(367) 19 327
Total PCB Mass(ug) NR (1.2) 0.78(0.94) * 22
PCB Concentration(ug/m3) NR (0.0034) 0.0022(0.0026) * 0.0673
Percent of Allowable(%) NR (0) 0(0) * 7

2/13/2006
Total Volume(m3) NR (414) 379(452) 142 391
Total PCB Mass(ug) NR (1.6) 5.5(6.4) 0.91 3.8
PCB Concentration(ug/m3) NR (0.0039 J) 0.0145(0.0142) 0.0064 0.0097 J
Percent of Allowable(%) NR (0) 1(1) 1 1

2/20/2006
Total Volume(m3) NR (371) 421(NR) 125 415
Total PCB Mass(ug) NR (2.2) 1.7(NR) 1.3 3.2
PCB Concentration(ug/m3) NR (0.0059) 0.004(NR) 0.0104 0.0077
Percent of Allowable(%) NR (1) 0(NR) 1 1

2/27/2006
Total Volume(m3) NR (369) 360(402) 113 376
Total PCB Mass(ug) NR (7.8) 6.6(6.1) 6.4 8.4
PCB Concentration(ug/m3) NR (0.0211) 0.0183(0.0152) 0.0566 0.0223
Percent of Allowable(%) NR (2) 2(2) 6 2
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TABLE 2.2

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2005 THROUGH APRIL 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22 STATION 23
Unit_ID PUF-7 PUF-12(PUF-4) PUF-3 PUF-2

3/6/2006
Total Volume(m3) NR (330) 341(399) 117 358
Total PCB Mass(ug) NR (3.4) 2(2.3) 9.5 7.4
PCB Concentration(ug/m3) NR (0.0103) 0.0059(0.0058 J) 0.0812 0.0207 J
Percent of Allowable(%) NR (1) 1(1) 8 2

3/15/2006
Total Volume(m3) NR (349) 395(381) 130 367
Total PCB Mass(ug) NR (14) 4.7(4.7) 8.4 14
PCB Concentration(ug/m3) NR (0.0401 J) 0.0119 J(0.0123 J) 0.0646 J 0.0381 J
Percent of Allowable(%) NR (4) 1(1) 6 4

3/20/2006
Total Volume(m3) NR (5) 415(401) 119 387
Total PCB Mass(ug) NR (*) 2.5(0) 12 0
PCB Concentration(ug/m3) NR (*) 0.006(ND(0.0019)) 0.1008 ND(0.0019)
Percent of Allowable(%) NR (*) 1(--) 10 --

3/29/2006
Total Volume(m3) NR (306) 411(396) 129 354
Total PCB Mass(ug) NR (18) 5(5.2) 7.8 5.9
PCB Concentration(ug/m3) NR (0.0588) 0.0122(0.0131) 0.0605 0.0167
Percent of Allowable(%) NR (6) 1(1) 6 2

4/10/2006
Total Volume(m3) NR (242) 406(349) 145 335
Total PCB Mass(ug) NR (75) 4.6(4.3) 4 6
PCB Concentration(ug/m3) NR (0.3099) 0.0113(0.0123) 0.0276 0.0179
Percent of Allowable(%) NR (31) 1(1) 3 2

4/11/2006
Total Volume(m3) NR (282) 429(0) 125 373
Total PCB Mass(ug) NR (34) 11(*) 2.7 4.2
PCB Concentration(ug/m3) NR (0.1206) 0.0256(*) 0.0216 0.0113
Percent of Allowable(%) NR (12) 3(*) 2 1

4/20/2006
Total Volume(m3) 247 (NR) NR(NR) NR NR
Total PCB Mass(ug) 34 (NR) NR(NR) NR NR
PCB Concentration(ug/m3) 0.1377 (NR) NR(NR) NR NR
Percent of Allowable(%) 14 (NR) NR(NR) NR NR

Notes:
* - Results not reported due to machine malfunction
NR - No result because machine was not setup
J - Estimated Result
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICATIONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID PUF-16 PUF-4(PUF-12) PUF-3 PUF-2 PUF-5 PUF-17 PUF-6

5/19/2006
Total Volume(m3) 410 454(267) 148 422 474 39 327
Total PCB Mass (ug) 25 4.5(4.5) 22 24 25 * 11
PCB Concentration(ug/m3) 0.061 0.0099(0.0169) 0.1486 0.0569 0.0527 * 0.0336
Percent of Allowable(%) 6 1(2) 15 6 5 * 3

5/22/2006
Total Volume(m3) 410 386(207) 135 346 425 365 308
Total PCB Mass (ug) 25 3.9(3.9) 34 15 13 4.6 47
PCB Concentration(ug/m3) 0.061 0.0101(0.0188) 0.2519 0.0434 J 0.0306 0.0126 0.1526
Percent of Allowable(%) 6 1(2) 25 4 3 1 15

5/23/2006
Total Volume(m3) 343 433(188) 124 396 377 417 375
Total PCB Mass (ug) 71 6.3(5.8) 10 12 11 7.9 240
PCB Concentration(ug/m3) 0.207 0.0145(0.0309) 0.0806 0.0303 0.0292 0.0189 0.64
Percent of Allowable(%) 21 1(3) 8 3 3 2 64

5/24/2006
Total Volume(m3) 421 340(204) 137 324 455 367 431
Total PCB Mass (ug) 370 9.2(9.7) 12 6.1 20 25 38
PCB Concentration(ug/m3) 0.8789 0.0271(0.0475) 0.0876 0.0188 0.044 0.0681 0.0882
Percent of Allowable(%) 88 3(5) 9 2 4 7 9

5/25/2006
Total Volume(m3) 401 393(217) 108 288 364 394 96
Total PCB Mass (ug) 170 23(24) 5.9 9.9 27 43 *
PCB Concentration(ug/m3) 0.4239 0.0585(0.1106) 0.0546 0.0344 0.0742 0.1091 *
Percent of Allowable(%) 42 6(11) 5 3 7 11 *

5/30/2006
Total Volume(m3) 440 419(231) 141 389 412 442 399
Total PCB Mass (ug) 380 14(15) 5.1 13 23 25 190
PCB Concentration(ug/m3) 0.8636 0.0334(0.0649) 0.0362 0.0334 0.0558 0.0566 0.4762
Percent of Allowable(%) 86 3(6) 4 3 6 6 48

5/31/2006
Total Volume(m3) 418 427(236) 121 378 393 429 377
Total PCB Mass (ug) 130 7.5(8.1) 29 19 28 8.6 90
PCB Concentration(ug/m3) 0.311 0.0176(0.0343) 0.2397 0.0503 0.0712 0.02 0.2387
Percent of Allowable(%) 31 2(3) 24 5 7 2 24

6/1/2006
Total Volume(m3) 431 402(222) 129 381 394 407 383
Total PCB Mass (ug) 110 9.7(8.8) 41 28 47 14 53
PCB Concentration(ug/m3) 0.2552 0.0241 J(0.0396) 0.3178 0.0735 0.1193 0.0344 0.1384
Percent of Allowable(%) 26 2(4) 32 7 12 3 14

 013968 Ramanauskas-81



Page 2 of 15

TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICATIONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID PUF-16 PUF-4(PUF-12) PUF-3 PUF-2 PUF-5 PUF-17 PUF-6

6/2/2006
Total Volume(m3) 444 396(423) 131 381 412 413 385
Total PCB Mass (ug) 47 11(11) 120 26 39 12 500
PCB Concentration(ug/m3) 0.1059 0.0278(0.026) 0.916 0.0682 0.0947 0.0291 1.2987
Percent of Allowable(%) 11 3(3) 92 7 9 3 130

6/5/2006
Total Volume(m3) 435 436(422) 146 389 411 441 392
Total PCB Mass (ug) 38 9.1(9.3) 39 13 15 9.8 510
PCB Concentration(ug/m3) 0.0874 0.0209 J(0.022 J) 0.2671 0.0334 0.0365 0.0222 1.301
Percent of Allowable(%) 9 2(2) 27 3 4 2 130

6/6/2006
Total Volume(m3) 434 426(441) 132 375 390 378 339
Total PCB Mass (ug) 750 19(20) 8.2 13 11 56 87
PCB Concentration(ug/m3) 1.7281 0.0446 J(0.0454 J) 0.0621 0.0347 0.0282 0.1481 0.2566
Percent of Allowable(%) 173 4(5) 6 3 3 15 26

6/7/2006
Total Volume(m3) 411 0(339) 128 340 369 411 137
Total PCB Mass (ug) 460 *(12) 24 46 72 33 *
PCB Concentration(ug/m3) 1.1192 *(0.0354) 0.1875 0.1353 0.1951 0.0803 *
Percent of Allowable(%) 112 *(4) 19 14 20 8 *

6/8/2006
Total Volume(m3) 411 379(385) 131 305 423 162 382
Total PCB Mass (ug) 110 18(14) 95 21 35 * 490
PCB Concentration(ug/m3) 0.2676 0.0475(0.0364) 0.7252 0.0689 0.0827 * 1.2827
Percent of Allowable(%) 27 5(4) 73 7 8 * 128

6/9/2006
Total Volume(m3) 403 377(407) 125 319 383 407 363
Total PCB Mass (ug) 53 6.2(6) 99 10 8.4 7.2 280
PCB Concentration(ug/m3) 0.1315 0.0164(0.0147) 0.792 0.0313 0.0219 0.0177 0.7713
Percent of Allowable(%) 13 2(1) 79 3 2 2 77

6/10/2006
Total Volume(m3) 166 378(403) 50 142 157 98 148
Total PCB Mass (ug) * 0.67(2.6) * * * * *
PCB Concentration(ug/m3) * 0.0018 J(0.0065 J) * * * * *
Percent of Allowable(%) * 0(1) * * * * *

6/12/2006
Total Volume(m3) 508 NR(435) 139 435 480 1 417
Total PCB Mass (ug) 28 NR(3.3) 170 23 22 * 230
PCB Concentration(ug/m3) 0.0551 NR(0.0076) 1.223 0.0529 0.0458 * 0.5516
Percent of Allowable(%) 6 NR(1) 122 5 5 * 55
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICATIONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1B STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit_ID PUF-16 PUF-4(PUF-12) PUF-3 PUF-2 PUF-5 PUF-17 PUF-6

6/14/2006
Total Volume(m3) 370 417(392) 107 321 350 394 348
Total PCB Mass (ug) 58 8.9(8.5) 250 47 210 13 430
PCB Concentration(ug/m3) 0.1568 0.0213(0.0217) 2.3364 0.1464 0.6 0.033 1.2356
Percent of Allowable(%) 16 2(2) 234 15 60 3 124

6/15/2006
Total Volume(m3) 412 417(387) 122 137 351 400 379
Total PCB Mass (ug) 750 6(7.2) 13 * 12 12 630
PCB Concentration(ug/m3) 1.8204 0.0144(0.0186) 0.1066 * 0.0342 0.03 1.6623
Percent of Allowable(%) 182 1(2) 11 * 3 3 166

6/16/2006
Total Volume(m3) 390 424(368) 121 3 315 398 365
Total PCB Mass (ug) 1300 13(12) 15 * 24 24 1200
PCB Concentration(ug/m3) 3.3333 J 0.0307 J(0.0326 J) 0.124 J * 0.0762 J 0.0603 J 3.2877 J
Percent of Allowable(%) 333 3(3) 12 * 8 6 329

6/17/2006
Total Volume(m3) 474 468(406) 131 394 402 444 360
Total PCB Mass (ug) 830 32(33) 6.5 11 19 140 76
PCB Concentration(ug/m3) 1.7511 J 0.0684 J(0.0813 J) 0.0496 J 0.0279 J 0.0473 J 0.3153 J 0.2111 J
Percent of Allowable(%) 175 7(8) 5 3 5 32 21

6/19/2006
Total Volume(m3) 417 423(367) 126 327 340 413 363
Total PCB Mass (ug) 300 12(11) 21 40 28 33 200
PCB Concentration(ug/m3) 0.7194 0.0284(0.03) 0.1667 0.1223 0.0824 0.0799 0.551
Percent of Allowable(%) 72 3(3) 17 12 8 8 55

6/20/2006
Total Volume(m3) 417(374) 135 363 349 411 360
Total PCB Mass (ug) 19(330) 34 14 68 78 130
PCB Concentration(ug/m3) 0.0456 J(0.8824 J) 0.2519 0.0386 0.1948 0.1898 0.3611
Percent of Allowable(%) 5(88) 25 4 19 19 36

 013968 Ramanauskas-81



Page 4 of 15

TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

6/21/2006
Total Volume(m3) 168 412(369) 344 369 396 390 352
Total PCB Mass(ug) 11 71(72) 7.6 30 24 89 6
PCB Concentration(ug/m3) 0.0655 0.1723(0.1951) 0.0221 0.0813 0.0606 0.2282 0.017
Percent of Allowable(%) 7 17(20) 2 8 6 23 2

6/22/2006
Total Volume(m3) 214 428(371) 358 366 363 420 373
Total PCB Mass(ug) 56 9.5(9.7) 170 50 49 17 67
PCB Concentration(ug/m3) 0.2617 0.0222(0.0261) 0.4749 0.1366 0.135 0.0405 0.1796
Percent of Allowable(%) 26 2(3) 47 14 14 4 18

6/23/2006
Total Volume(m3) 205 425(367) 296 157 314 405 338
Total PCB Mass(ug) 18 5.9(6) 310 * 27 9.2 190
PCB Concentration(ug/m3) 0.0878 0.0139(0.0163) 1.0473 * 0.086 0.0227 0.5621
Percent of Allowable(%) 9 1(2) 105 * 9 2 56

6/24/2006
Total Volume(m3) 213 435(NR) 350 417 388 406 372
Total PCB Mass(ug) 18 6.7(NR) 320 8.2 32 11 370
PCB Concentration(ug/m3) 0.0845 0.0154(NR) 0.9143 0.0197 0.0825 0.0271 0.9946
Percent of Allowable(%) 8 2(NR) 91 2 8 3 99

6/26/2006
Total Volume(m3) 200 424(432) 364 367 412 363
Total PCB Mass(ug) 65 7.9(8.3) 100 68 13 190
PCB Concentration(ug/m3) 0.325 0.0186(0.0192) 0.2747 0.1853 0.0316 0.5234
Percent of Allowable(%) 32 2(2) 27 19 3 52

6/27/2006
Total Volume(m3) 215 397(426) 348 389 398 375
Total PCB Mass(ug) 18 7.4(7.1) 17 180 12 34
PCB Concentration(ug/m3) 0.0837 0.0186(0.0167) 0.0489 0.4627 0.0302 0.0907
Percent of Allowable(%) 8 2(2) 5 46 3 9

6/28/2006
Total Volume(m3) 229 404(435) 361 316 390 411 360
Total PCB Mass(ug) 56 8.8(8.3) 200 100 65 17 130
PCB Concentration(ug/m3) 0.2445 0.0218(0.0191) 0.554 0.3165 0.1667 0.0414 0.3611
Percent of Allowable(%) 24 2(2) 55 32 17 4 36

6/29/2006
Total Volume(m3) 215 421(451) 362 335 391 404 362
Total PCB Mass(ug) 52 7.3(7.5) 190 23 160 12 360
PCB Concentration(ug/m3) 0.2419 0.0173(0.0166) 0.5249 0.0687 0.4092 0.0297 0.9945
Percent of Allowable(%) 24 2(2) 52 7 41 3 99

6/30/2006
Total Volume(m3) 512 407(437) 424 374 457 421 435
Total PCB Mass(ug) 240 11(11) 20 17 23 37 220
PCB Concentration(ug/m3) 0.4688 0.027(0.0252) 0.0472 0.0455 0.0503 0.0879 0.5057
Percent of Allowable(%) 47 3(3) 5 5 5 9 51

7/3/2006
Total Volume(m3) 468 477(426) 384 412 446 1 416
Total PCB Mass(ug) 6.4 31(31) 10 65 51 * 4.7
PCB Concentration(ug/m3) 0.0137 J 0.065(0.0728) 0.026 0.1578 0.1143 * 0.0113
Percent of Allowable(%) 1 6(7) 3 16 11 * 1
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

7/5/2006
Total Volume(m3) 369 428(271) 336 369 389 0 363
Total PCB Mass(ug) 7.2 3.2(1.9) 430 15 14 * 27
PCB Concentration(ug/m3) 0.0195 0.0075(0.007) 1.2798 0.0407 0.036 * 0.0744
Percent of Allowable(%) 2 1(1) 128 4 4 * 7

7/6/2006
Total Volume(m3) 475 431(208) 405 348 345 362 395
Total PCB Mass(ug) 10 3.9(2.4) 650 9.9 35 8.9 320
PCB Concentration(ug/m3) 0.0211 0.009(0.0115) 1.6049 0.0284 0.1014 0.0246 0.8101
Percent of Allowable(%) 2 1(1) 160 3 10 2 81

7/7/2006
Total Volume(m3) 403 420(353) 340 376 373 298 337
Total PCB Mass(ug) 14 4.2(4.8) 420 11 60 8.3 480
PCB Concentration(ug/m3) 0.0347 0.01(0.0136) 1.2353 0.0293 0.1609 0.0279 1.4243
Percent of Allowable(%) 3 1(1) 124 3 16 3 142

7/8/2006
Total Volume(m3) 470 437(467) 360 366 414 303 396
Total PCB Mass(ug) 120 6.1(5.3) 63 5.7 17 8.8 430
PCB Concentration(ug/m3) 0.2553 J 0.014 J(0.0113 J) 0.175 J 0.0156 J 0.0411 J 0.029 J 1.0859 J
Percent of Allowable(%) 26 1(1) 18 2 4 3 109

7/10/2006
Total Volume(m3) 427 379(436) 356 335 389 385 372
Total PCB Mass(ug) 350 46(45) 8.8 40 32 130 170
PCB Concentration(ug/m3) 0.8197 0.1214(0.1032) 0.0247 0.1194 0.0823 0.3377 0.457
Percent of Allowable(%) 82 12(10) 2 12 8 34 46

7/17/2006
Total Volume(m3) 421 401(430) 359 345 393 6 366
Total PCB Mass(ug) 380 24(22) 280 49 85 * 450
PCB Concentration(ug/m3) 0.9026 0.0599(0.0512) 0.7799 0.142 0.2163 * 1.2295
Percent of Allowable(%) 90 6(5) 78 14 22 * 123

7/18/2006
Total Volume(m3) 409 379(407) 339 264 373 274 342
Total PCB Mass(ug) 56 11(8.9) 730 19 37 11 330
PCB Concentration(ug/m3) 0.1369 0.029(0.0219) 2.1534 0.072 0.0992 0.0401 0.9649
Percent of Allowable(%) 14 3(2) 215 7 10 4 96

7/19/2006
Total Volume(m3) 435 392(421) 350 274 385 381 353
Total PCB Mass(ug) 550 12(10) 300 8.2 69 30 750
PCB Concentration(ug/m3) 1.2644 0.0306(0.0238) 0.8571 0.0299 0.1792 0.0787 2.1246
Percent of Allowable(%) 126 3(2) 86 3 18 8 212

7/20/2006
Total Volume(m3) 425 371(399) 381 255 407 359 348
Total PCB Mass(ug) 220 19(18) 220 27 170 56 430
PCB Concentration(ug/m3) 0.5176 0.0512(0.0451) 0.5774 0.1059 0.4177 0.156 1.2356
Percent of Allowable(%) 52 5(5) 58 11 42 16 124

7/21/2006
Total Volume(m3) 391 366(393) 338 277 371 355 324
Total PCB Mass(ug) 140 15(15) 270 71 570 59 170
PCB Concentration(ug/m3) 0.3581 0.041(0.0382) 0.7988 0.2563 1.5364 0.1662 0.5247
Percent of Allowable(%) 36 4(4) 80 26 154 17 52
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

7/22/2006
Total Volume(m3) 525 473(507) 448 357 469 451 405
Total PCB Mass(ug) 26 5.8(5.5) 670 55 530 11 75
PCB Concentration(ug/m3) 0.0495 0.0123(0.0108) 1.4955 0.1541 1.1301 0.0244 0.1852
Percent of Allowable(%) 5 1(1) 150 15 113 2 19

7/24/2006
Total Volume(m3) 386 351(364) 352 262 372 331 347
Total PCB Mass(ug) 65 19(20) 93 120 240 31 660
PCB Concentration(ug/m3) 0.1684 0.0541(0.0549) 0.2642 0.458 0.6452 0.0937 1.902
Percent of Allowable(%) 17 5(5) 26 46 65 9 190

7/25/2006
Total Volume(m3) 424 372(415) 382 256 400 358 352
Total PCB Mass(ug) 560 29(28) 21 91 160 180 83
PCB Concentration(ug/m3) 1.3208 0.078(0.0675) 0.055 0.3555 0.4 0.5028 0.2358
Percent of Allowable(%) 132 8(7) 6 36 40 50 24

7/26/2006
Total Volume(m3) 445 422(421) 378 259 431 385 374
Total PCB Mass(ug) 42 180(180) 8.9 33 30 420 8.4
PCB Concentration(ug/m3) 0.0944 0.4265(0.4276) 0.0235 J 0.1274 0.0696 1.0909 0.0225 J
Percent of Allowable(%) 9 43(43) 2 13 7 109 2

7/28/2006
Total Volume(m3) 421 418(431) 354 271 402 389 382
Total PCB Mass(ug) 59 50(48) 5.2 82 17 110 7.7
PCB Concentration(ug/m3) 0.1401 0.1196(0.1114) 0.0147 0.3026 0.0423 0.2828 0.0202
Percent of Allowable(%) 14 12(11) 1 30 4 28 2

7/29/2006
Total Volume(m3) 435 417(433) 352 270 401 375 381
Total PCB Mass(ug) 210 24(24) 27 97 340 70 260
PCB Concentration(ug/m3) 0.4828 0.0576(0.0554) 0.0767 0.3593 0.8479 0.1867 0.6824
Percent of Allowable(%) 48 6(6) 8 36 85 19 68

7/31/2006
Total Volume(m3) 373 384(412) 281 299 381 386 344
Total PCB Mass(ug) 520 44(36) 16 70 31 120 170
PCB Concentration(ug/m3) 1.3941 J 0.1146(0.0874) 0.0569 0.2341 0.0814 0.3109 0.4942
Percent of Allowable(%) 139 11(9) 6 23 8 31 49

8/1/2006
Total Volume(m3) 452 421(450) 304 325 446 421 411
Total PCB Mass(ug) 360 61(53) 16 160 66 170 32
PCB Concentration(ug/m3) 0.7965 0.1449(0.1178) 0.0526 0.4923 0.148 0.4038 0.0779
Percent of Allowable(%) 80 14(12) 5 49 15 40 8

8/2/2006
Total Volume(m3) 432 436(466) 310 347 423 402 392
Total PCB Mass(ug) 15 130(120) 7.9 160 36 290 6.6
PCB Concentration(ug/m3) 0.0347 0.2982(0.2575) 0.0255 0.4611 0.0851 0.7214 0.0168
Percent of Allowable(%) 3 30(26) 3 46 9 72 2

8/3/2006
Total Volume(m3) 448 429(429) 288 332 409 443 368
Total PCB Mass(ug) 14 14(14) 250 190 460 32 5.9
PCB Concentration(ug/m3) 0.0312 0.0326(0.0326) 0.8681 J 0.5723 1.1247 0.0722 0.016
Percent of Allowable(%) 3 3(3) 87 57 112 7 2
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

8/4/2006
Total Volume(m3) 427 387(430) 306 329 441 403 429
Total PCB Mass(ug) 20 8.2(9.3) 790 21 36 21 170
PCB Concentration(ug/m3) 0.0468 0.0212(0.0216) 2.5817 J 0.0638 0.0816 0.0521 0.3963
Percent of Allowable(%) 5 2(2) 258 6 8 5 40

8/5/2006
Total Volume(m3) 505 458(489) 349 360 506 477 492
Total PCB Mass(ug) 37 46(22) 400 20 17 26 1000
PCB Concentration(ug/m3) 0.0733 0.1004 J(0.045 J) 1.1461 0.0556 0.0336 0.0545 2.0325
Percent of Allowable(%) 7 10(4) 115 6 3 5 203

8/7/2006
Total Volume(m3) 436 462(462) 312 340 435 421 399
Total PCB Mass(ug) 24 9.9(9.3) 460 82 250 23 68
PCB Concentration(ug/m3) 0.055 0.0214(0.0201) 1.4744 J 0.2412 0.5747 0.0546 0.1704
Percent of Allowable(%) 6 2(2) 147 24 57 5 17

8/8/2006
Total Volume(m3) 356 359(382) 266 261 366 334 323
Total PCB Mass(ug) 73 9.3(10) 300 25 110 19 430
PCB Concentration(ug/m3) 0.2051 0.0259(0.0262) 1.1278 0.0958 0.3005 0.0569 1.3313 J
Percent of Allowable(%) 21 3(3) 113 10 30 6 133

8/9/2006
Total Volume(m3) 432 424(452) 389 365 432 395 409
Total PCB Mass(ug) 140 19(20) 190 34 130 59 380
PCB Concentration(ug/m3) 0.3241 0.0448(0.0442) 0.4884 0.0932 0.3009 0.1494 0.9291
Percent of Allowable(%) 32 4(4) 49 9 30 15 93

8/10/2006
Total Volume(m3) 422 427(426) 344 327 375 373 349
Total PCB Mass(ug) 91 18(19) 180 26 120 36 110
PCB Concentration(ug/m3) 0.2156 0.0422(0.0446) 0.5233 0.0795 0.32 0.0965 0.3152
Percent of Allowable(%) 22 4(4) 52 8 32 10 32

8/11/2006
Total Volume(m3) 431 446(460) 360 340 408 402 374
Total PCB Mass(ug) 19 5(5.5) 320 9.6 18 17 220
PCB Concentration(ug/m3) 0.0441 0.0112(0.012) 0.8889 J 0.0282 0.0441 0.0423 0.5882
Percent of Allowable(%) 4 1(1) 89 3 4 4 59

8/12/2006
Total Volume(m3) 514 506(523) 448 401 504 472 408
Total PCB Mass(ug) 26 6.2(6.7) 390 11 42 24 220
PCB Concentration(ug/m3) 0.0506 0.0123(0.0128) 0.8705 0.0274 0.0833 0.0508 0.5392
Percent of Allowable(%) 5 1(1) 87 3 8 5 54

8/14/2006
Total Volume(m3) 435 418(411) 363 334 409 391 52
Total PCB Mass(ug) 15 8.6(12) 170 82 200 29 *
PCB Concentration(ug/m3) 0.0345 0.0206(0.0292) 0.4683 0.2455 0.489 0.0742 *
Percent of Allowable(%) 3 2(3) 47 25 49 7 *

8/15/2006
Total Volume(m3) 440 425(NR) 373 337 417 399 121
Total PCB Mass(ug) 14 8.1(NR) 390 20 42 32 *
PCB Concentration(ug/m3) 0.0318 0.0191(NR) 1.0456 J 0.0593 0.1007 0.0802 *
Percent of Allowable(%) 3 2(NR) 105 6 10 8 *
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

8/16/2006
Total Volume(m3) 430 333(359) 348 334 424 393 288
Total PCB Mass(ug) 18 6.2(7) 280 15 36 31 6.4
PCB Concentration(ug/m3) 0.0419 0.0186(0.0195) 0.8046 J 0.0449 0.0849 0.0789 0.0222
Percent of Allowable(%) 4 2(2) 80 4 8 8 2

8/17/2006
Total Volume(m3) 221 412(412) 186 335 416 397 72
Total PCB Mass(ug) * 110(1.3) * 15 14 57 *
PCB Concentration(ug/m3) * 0.267 J(0.0032 J) * 0.0448 0.0337 0.1436 *
Percent of Allowable(%) * 27(0) * 4 3 14 *

8/18/2006
Total Volume(m3) 232 426(413) 199 336 439 389 208
Total PCB Mass(ug) * 14(12) * 31 85 25 *
PCB Concentration(ug/m3) * 0.0329(0.0291) * 0.0923 0.1936 0.0643 *
Percent of Allowable(%) * 3(3) * 9 19 6 *

8/19/2006
Total Volume(m3) 196 383(396) 182 333 392 365 191
Total PCB Mass(ug) * 8.8(9.3) * 68 140 23 *
PCB Concentration(ug/m3) * 0.023(0.0235) * 0.2042 0.3571 0.063 *
Percent of Allowable(%) * 2(2) * 20 36 6 *

8/21/2006
Total Volume(m3) 487 440(426) 384 369 435 423 430
Total PCB Mass(ug) 36 7.2(6.5) 280 13 29 23 110
PCB Concentration(ug/m3) 0.0739 0.0164(0.0153) 0.7292 J 0.0352 0.0667 0.0544 0.2558
Percent of Allowable(%) 7 2(2) 73 4 7 5 26

8/22/2006
Total Volume(m3) 464 418(416) 380 358 426 399 378
Total PCB Mass(ug) 18 8.3(8.9) 270 20 38 25 140
PCB Concentration(ug/m3) 0.0388 0.0199(0.0214) 0.7105 J 0.0559 0.0892 0.0627 0.3704 J
Percent of Allowable(%) 4 2(2) 71 6 9 6 37

8/23/2006
Total Volume(m3) 467 450(449) 386 364 417 417 373
Total PCB Mass(ug) 69 16(16) 170 14 46 30 240
PCB Concentration(ug/m3) 0.1478 0.0356(0.0356) 0.4404 J 0.0385 0.1103 0.0719 0.6434
Percent of Allowable(%) 15 4(4) 44 4 11 7 64

8/24/2006
Total Volume(m3) 423 443(414) 378 330 424 380 359
Total PCB Mass(ug) 150 13(13) 110 6.3 20 34 210
PCB Concentration(ug/m3) 0.3546 0.0293(0.0314) 0.291 J 0.0191 0.0472 0.0895 0.585 J
Percent of Allowable(%) 35 3(3) 29 2 5 9 58

8/25/2006
Total Volume(m3) 426 457(427) 358 353 405 396 374
Total PCB Mass(ug) 220 25(23) 48 16 18 62 250
PCB Concentration(ug/m3) 0.5164 J 0.0547(0.0539) 0.1341 0.0453 0.0444 0.1566 0.6684 J
Percent of Allowable(%) 52 5(5) 13 5 4 16 67

8/26/2006
Total Volume(m3) 524 515(465) 442 397 499 433 441
Total PCB Mass(ug) 220 14(12) 46 35 72 96 66
PCB Concentration(ug/m3) 0.4198 0.0272(0.0258) 0.1041 0.0882 0.1443 0.2217 0.1497
Percent of Allowable(%) 42 3(3) 10 9 14 22 15
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

8/29/2006
Total Volume(m3) 418 432(419) 365 342 413 406 362
Total PCB Mass(ug) 12 3.9(3.8) 100 48 270 7.2 6.4
PCB Concentration(ug/m3) 0.0287 0.009(0.0091) 0.274 0.1404 0.6538 0.0177 0.0177
Percent of Allowable(%) 3 1(1) 27 14 65 2 2

8/30/2006
Total Volume(m3) 450 448(404) 383 327 430 392 383
Total PCB Mass(ug) 29 3.4(3.4) 190 14 70 7.5 73
PCB Concentration(ug/m3) 0.0644 0.0076(0.0084) 0.4961 0.0428 0.1628 0.0191 0.1906
Percent of Allowable(%) 6 1(1) 50 4 16 2 19

8/31/2006
Total Volume(m3) 467 449(376) 395 358 445 382 375
Total PCB Mass(ug) 5.2 1.6(0.6) 210 11 16 3.3 32
PCB Concentration(ug/m3) 0.0111 0.0036 J(0.0016 J) 0.5316 0.0307 0.036 0.0086 0.0853
Percent of Allowable(%) 1 0(0) 53 3 4 1 9

9/5/2006
Total Volume(m3) 412 420(NR) 387 356 452 415 400
Total PCB Mass(ug) 11 4.1(NR) 300 17 84 15 12
PCB Concentration(ug/m3) 0.0267 0.0098(NR) 0.7752 J 0.0478 0.1858 0.0361 0.03
Percent of Allowable(%) 3 1(NR) 78 5 19 4 3

9/6/2006
Total Volume(m3) 422 416(347) 410 358 430 406 381
Total PCB Mass(ug) 45 9.8(9.3) 210 19 96 26 300
PCB Concentration(ug/m3) 0.1066 0.0236(0.0268) 0.5122 J 0.0531 0.2233 0.064 0.7874 J
Percent of Allowable(%) 11 2(3) 51 5 22 6 79

9/7/2006
Total Volume(m3) 450 406(397) 369 347 414 393 389
Total PCB Mass(ug) 110 9(8.8) 150 9.9 26 24 340
PCB Concentration(ug/m3) 0.2444 0.0222(0.0222) 0.4065 J 0.0285 0.0628 0.0611 0.874 J
Percent of Allowable(%) 24 2(2) 41 3 6 6 87

9/8/2006
Total Volume(m3) 492 434(449) 404 367 456 430 395
Total PCB Mass(ug) 110 18(17) 210 12 45 36 570
PCB Concentration(ug/m3) 0.2236 0.0415(0.0379) 0.5198 0.0327 0.0987 0.0837 1.443 J
Percent of Allowable(%) 22 4(4) 52 3 10 8 144

9/9/2006
Total Volume(m3) 543 468(502) 464 432 499 0 464
Total PCB Mass(ug) 110 17(15) 260 17 80 * 680
PCB Concentration(ug/m3) 0.2026 0.0363(0.0299 J) 0.5603 0.0394 0.1603 * 1.4655
Percent of Allowable(%) 20 4(3) 56 4 16 * 147

9/11/2006
Total Volume(m3) 499 424(427) 391 367 415 423 386
Total PCB Mass(ug) 380 14(16) 37 8.2 27 42 210
PCB Concentration(ug/m3) 0.7615 0.033(0.0375) 0.0946 0.0223 0.0651 0.0993 0.544
Percent of Allowable(%) 76 3(4) 9 2 7 10 54

9/14/2006
Total Volume(m3) 481 442(455) 392 399 466 442 414
Total PCB Mass(ug) 23 7.8(11) 200 41 120 38 83
PCB Concentration(ug/m3) 0.0478 0.0176(0.0242) 0.5102 0.1028 0.2575 0.086 0.2005
Percent of Allowable(%) 5 2(2) 51 10 26 9 20

 013968 Ramanauskas-81



Page 10 of 15

TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

9/15/2006
Total Volume(m3) 538 435(404) 418 375 452 413 431
Total PCB Mass(ug) 120 8.8(8.7) 140 12 36 34 590
PCB Concentration(ug/m3) 0.223 0.0202(0.0215) 0.3349 J 0.032 0.0796 0.0823 1.3689 J
Percent of Allowable(%) 22 2(2) 33 3 8 8 137

9/16/2006
Total Volume(m3) 487 454(485) 439 426 466 457 433
Total PCB Mass(ug) 340 10(11) 68 5.7 12 62 180
PCB Concentration(ug/m3) 0.6982 0.022(0.0227) 0.1549 0.0134 0.0258 0.1357 0.4157
Percent of Allowable(%) 70 2(2) 15 1 3 14 42

9/18/2006
Total Volume(m3) 454 429(458) 388 354 383 358 401
Total PCB Mass(ug) 7.9 3(2.9) 13 27 54 4.7 2.8
PCB Concentration(ug/m3) 0.0174 0.007(0.0063) 0.0335 0.0763 0.141 0.0131 0.007
Percent of Allowable(%) 2 1(1) 3 8 14 1 1

9/19/2006
Total Volume(m3) 469 429(442) 402 331 441 403 416
Total PCB Mass(ug) 4.4 1(1) 2.8 38 130 2.2 1.7
PCB Concentration(ug/m3) 0.0094 0.0023(0.0023) 0.007 0.1148 0.2948 0.0055 0.0041
Percent of Allowable(%) 1 0(0) 1 11 29 1 0

9/20/2006
Total Volume(m3) 470 432(462) 414 343 458 433 403
Total PCB Mass(ug) 21 3.4(3.7) 74 16 50 12 66
PCB Concentration(ug/m3) 0.0447 0.0079(0.008) 0.1787 0.0466 0.1092 0.0277 0.1638
Percent of Allowable(%) 4 1(1) 18 5 11 3 16

9/21/2006
Total Volume(m3) 477 424(436) 406 338 448 407 408
Total PCB Mass(ug) 180 2.3(2.2) 18 4.5 6.7 10 230
PCB Concentration(ug/m3) 0.3774 0.0054(0.005) 0.0443 0.0133 0.015 0.0246 0.5637
Percent of Allowable(%) 38 1(0) 4 1 2 2 56

9/25/2006
Total Volume(m3) 472 424(437) 409 342 443 424 393
Total PCB Mass(ug) 16 8.8(9.2) 21 26 31 26 55
PCB Concentration(ug/m3) 0.0339 0.0208(0.0211) 0.0513 0.076 0.07 0.0613 0.1399
Percent of Allowable(%) 3 2(2) 5 8 7 6 14

9/26/2006
Total Volume(m3) 485 419(434) 380 335 428 424 399
Total PCB Mass(ug) 180 15(15) 9.9 9.9 13 66 11
PCB Concentration(ug/m3) 0.3711 0.0358(0.0346) 0.0261 0.0296 0.0304 0.1557 0.0276
Percent of Allowable(%) 37 4(3) 3 3 3 16 3

9/27/2006
Total Volume(m3) 441 425(411) 416 325 406 413 416
Total PCB Mass(ug) 14 28(26) 21 30 80 61 8.7
PCB Concentration(ug/m3) 0.0317 0.0659(0.0633) 0.0505 0.0923 0.197 0.1477 0.0209
Percent of Allowable(%) 3 7(6) 5 9 20 15 2

9/28/2006
Total Volume(m3) 495 460(459) 427 343 454 442 419
Total PCB Mass(ug) 13 3.8(3.8) 41 26 76 11 28
PCB Concentration(ug/m3) 0.0263 0.0083(0.0083) 0.096 0.0758 0.1674 0.0249 0.0668
Percent of Allowable(%) 3 1(1) 10 8 17 2 7
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

9/29/2006
Total Volume(m3) 465 420(433) 410 306 443 408 390
Total PCB Mass(ug) 72 18(17) 5 9.9 13 34 5.9
PCB Concentration(ug/m3) 0.1548 0.0429(0.0393) 0.0122 0.0324 0.0293 0.0833 0.0151
Percent of Allowable(%) 15 4(4) 1 3 3 8 2

9/30/2006
Total Volume(m3) 538 475(490) 453 360 497 463 433
Total PCB Mass(ug) 11 17(18) 15 12 18 23 4.8
PCB Concentration(ug/m3) 0.0204 0.0358(0.0367) 0.0331 0.0333 0.0362 0.0497 0.0111
Percent of Allowable(%) 2 4(4) 3 3 4 5 1

10/2/2006
Total Volume(m3) 500 403(431) 435 373 467 403 420
Total PCB Mass(ug) 140 25(23) 36 5.9 18 99 32
PCB Concentration(ug/m3) 0.28 0.062(0.0534) 0.0828 0.0158 0.0385 0.2457 0.0762
Percent of Allowable(%) 28 6(5) 8 2 4 25 8

10/4/2006
Total Volume(m3) 436 418(432) 398 378 428 416 410
Total PCB Mass(ug) 12 26(24) 57 25 25 77 9.9
PCB Concentration(ug/m3) 0.0275 0.0622(0.0556) 0.1432 0.0661 0.0584 0.1851 0.0241
Percent of Allowable(%) 3 6(6) 14 7 6 19 2

10/5/2006
Total Volume(m3) 443 456(456) 407 385 463 423 375
Total PCB Mass(ug) 2.6 1.4(1.6) 110 2.6 4.7 13 3.5
PCB Concentration(ug/m3) 0.0059 0.0031(0.0035) 0.2703 0.0068 0.0102 0.0307 0.0093
Percent of Allowable(%) 1 0(0) 27 1 1 3 1

10/6/2006
Total Volume(m3) 422 418(417) 400 366 432 391 378
Total PCB Mass(ug) 10 2.9(3.1) 82 6.1 7.5 25 49
PCB Concentration(ug/m3) 0.0237 0.0069(0.0074) 0.205 0.0167 0.0174 0.0639 0.1296
Percent of Allowable(%) 2 1(1) 20 2 2 6 13

10/7/2006
Total Volume(m3) 529 495(444) 487 431 530 484 454
Total PCB Mass(ug) 27 7.5(7.1) 76 8.3 36 34 160
PCB Concentration(ug/m3) 0.051 0.0152(0.016) 0.1561 0.0193 0.0679 0.0702 0.3524
Percent of Allowable(%) 5 2(2) 16 2 7 7 35

10/9/2006
Total Volume(m3) 412 401(371) 418 370 437 416 387
Total PCB Mass(ug) 87 20(17) 73 20 50 49 300
PCB Concentration(ug/m3) 0.2112 0.0499(0.0458) 0.1746 0.0541 0.1144 0.1178 0.7752
Percent of Allowable(%) 21 5(5) 17 5 11 12 78

10/10/2006
Total Volume(m3) 439 408(365) 415 363 436 398 370
Total PCB Mass(ug) 170 34(30) 15 7.8 13 99 24
PCB Concentration(ug/m3) 0.3872 0.0833(0.0822) 0.0361 0.0215 0.0298 0.2487 0.0649
Percent of Allowable(%) 39 8(8) 4 2 3 25 6

10/11/2006
Total Volume(m3) 411 398(341) 400 350 424 386 364
Total PCB Mass(ug) 3.9 22(22) 2.9 23 39 29 1.3
PCB Concentration(ug/m3) 0.0095 0.0553(0.0645) 0.0072 0.0657 0.092 0.0751 0.0036
Percent of Allowable(%) 1 6(6) 1 7 9 8 0
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

10/12/2006
Total Volume(m3) 410 403(375) 345 361 437 410 285
Total PCB Mass(ug) 1.5 5(5.9) 2.6 13 9.5 11 0.8
PCB Concentration(ug/m3) 0.0037 0.0124(0.0157) 0.0075 0.036 0.0217 0.0268 0.0028
Percent of Allowable(%) 0 1(2) 1 4 2 3 0

10/13/2006
Total Volume(m3) 455 410(366) 353 345 450 405 373
Total PCB Mass(ug) 1.5 4(4.1) 2.6 11 10 2.7 0.9
PCB Concentration(ug/m3) 0.0033 0.0098(0.0112) 0.0074 0.0319 0.0222 0.0067 0.0024
Percent of Allowable(%) 0 1(1) 1 3 2 1 0

10/14/2006
Total Volume(m3) 449 381(340) 355 335 449 385 186
Total PCB Mass(ug) 11 3.5(3.6) 9.1 17 21 13 48
PCB Concentration(ug/m3) 0.0245 0.0092(0.0106) 0.0256 0.0507 0.0468 0.0338 0.2581
Percent of Allowable(%) 2 1(1) 3 5 5 3 26

10/16/2006
Total Volume(m3) 447 404(347) 352 349 410 408 190
Total PCB Mass(ug) 110 12(11) 3.7 3.8 4.2 27 49
PCB Concentration(ug/m3) 0.2461 0.0297(0.0317) 0.0105 0.0109 0.0102 0.0662 0.2579
Percent of Allowable(%) 25 3(3) 1 1 1 7 26

10/17/2006
Total Volume(m3) 421 411(341) 316 314 402 372 200
Total PCB Mass(ug) 45 7.5(7.8) 4.5 30 24 15 9.8
PCB Concentration(ug/m3) 0.1069 0.0182(0.0229) 0.0142 0.0955 0.0597 0.0403 0.049
Percent of Allowable(%) 11 2(2) 1 10 6 4 5

10/18/2006
Total Volume(m3) 466 478(363) 355 331 413 393 207
Total PCB Mass(ug) 200 12(11) 16 26 58 28 98
PCB Concentration(ug/m3) 0.4292 0.0251(0.0303) 0.0451 0.0785 0.1404 0.0712 0.4734
Percent of Allowable(%) 43 3(3) 5 8 14 7 47

10/19/2006
Total Volume(m3) 447 463(336) 352 321 411 387 184
Total PCB Mass(ug) 2.4 0.6(0) 13 11 46 1.3 1.4
PCB Concentration(ug/m3) 0.0054 0.0013(ND(0.0015)) 0.0369 0.0343 0.1119 0.0034 0.0076
Percent of Allowable(%) 1 0(--) 4 3 11 0 1

10/20/2006
Total Volume(m3) 476 495(375) 338 327 440 461 218
Total PCB Mass(ug) 37 5.4(5.1) 3.1 9.5 13 17 4
PCB Concentration(ug/m3) 0.0777 0.0109(0.0136) 0.0092 0.0291 0.0295 0.0369 0.0183
Percent of Allowable(%) 8 1(1) 1 3 3 4 2

10/21/2006
Total Volume(m3) 511 505(399) 381 413 476 412 223
Total PCB Mass(ug) 91 7.2(7) 5.3 9.3 12 17 37
PCB Concentration(ug/m3) 0.1781 0.0143(0.0175) 0.0139 0.0225 0.0252 0.0413 0.1659
Percent of Allowable(%) 18 1(2) 1 2 3 4 17

10/23/2006
Total Volume(m3) 466 495(393) 377 332 508 438 215
Total PCB Mass(ug) 1.5 0(0) 0.9 11 32 0.5 0
PCB Concentration(ug/m3) 0.0032 ND(0.001)(ND(0.0013)) 0.0024 0.0331 0.063 0.0011 ND(0.0023)
Percent of Allowable(%) 0 --(--) 0 3 6 0 --
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

10/24/2006
Total Volume(m3) 463 478(379) 357 379 445 426 199
Total PCB Mass(ug) 8.6 6(6.4) 9.9 11 27 8.8 40
PCB Concentration(ug/m3) 0.0186 0.0126(0.0169) 0.0277 0.029 0.0607 0.0207 0.201
Percent of Allowable(%) 2 1(2) 3 3 6 2 20

10/25/2006
Total Volume(m3) 498 473(372) 370 389 454 438 404
Total PCB Mass(ug) 74 15(17) 4.2 2.8 4.1 6.1 120
PCB Concentration(ug/m3) 0.1486 0.0317(0.0457) 0.0114 0.0072 0.009 0.0139 0.297
Percent of Allowable(%) 15 3(5) 1 1 1 1 30

10/26/2006
Total Volume(m3) 450 455(370) 336 379 434 424 406
Total PCB Mass(ug) 99 7.2(8) 1.1 2.2 2.6 5.6 39
PCB Concentration(ug/m3) 0.22 0.0158(0.0216) 0.0033 0.0058 0.006 0.0132 0.0961
Percent of Allowable(%) 22 2(2) 0 1 1 1 10

10/27/2006
Total Volume(m3) 460 466(335) 376 381 443 424 392
Total PCB Mass(ug) 13 4.4(4.3) 21 8.6 25 2.7 84
PCB Concentration(ug/m3) 0.0283 0.0094(0.0128) 0.0559 0.0226 0.0564 0.0064 0.2143
Percent of Allowable(%) 3 1(1) 6 2 6 1 21

10/28/2006
Total Volume(m3) 475 288(358) 398 373 443 386 401
Total PCB Mass(ug) 2.3 1.2(1.2) 2.3 25 67 1.1 1.1
PCB Concentration(ug/m3) 0.0048 0.0042(0.0034) 0.0058 0.067 0.1512 0.0028 0.0027
Percent of Allowable(%) 0 0(0) 1 7 15 0 0

10/30/2006
Total Volume(m3) 436 286(373) 370 1 425 371 383
Total PCB Mass(ug) 12 50(49) 2.6 * 7.7 61 3.2
PCB Concentration(ug/m3) 0.0275 0.1748(0.1314) 0.007 * 0.0181 0.1644 0.0084
Percent of Allowable(%) 3 17(13) 1 * 2 16 1

10/31/2006
Total Volume(m3) 456 291(391) 375 4 442 126 386
Total PCB Mass(ug) 3.8 4(3.3) 16 * 32 * 4
PCB Concentration(ug/m3) 0.0083 0.0137(0.0084) 0.0427 * 0.0724 * 0.0104
Percent of Allowable(%) 1 1(1) 4 * 7 * 1

11/1/2006
Total Volume(m3) 449 299(384) 419 0 379 43 403
Total PCB Mass(ug) 1.2 0.8(0.7) 5.9 * 24 * 0.6
PCB Concentration(ug/m3) 0.0027 0.0027(0.0018) 0.0141 * 0.0633 * 0.0015
Percent of Allowable(%) 0 0(0) 1 * 6 * 0

11/2/2006
Total Volume(m3) 484 299(384) 412 2 376 423 398
Total PCB Mass(ug) 5.3 4.5(4.7) 9.3 * 27 5 16
PCB Concentration(ug/m3) 0.011 0.0151(0.0122) 0.0226 * 0.0718 0.0118 0.0402
Percent of Allowable(%) 1 2(1) 2 * 7 1 4

11/3/2006
Total Volume(m3) 483 315(419) 441 11 402 466 427
Total PCB Mass(ug) 28 6.2(7.1) 4.6 * 14 9 38
PCB Concentration(ug/m3) 0.058 0.0197(0.0169) 0.0104 * 0.0348 0.0193 0.089
Percent of Allowable(%) 6 2(2) 1 * 3 2 9
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TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

11/4/2006
Total Volume(m3) 524 307(444) 480 377 438 386 433
Total PCB Mass(ug) 89 7(6.7) 3 3 3.9 22 11
PCB Concentration(ug/m3) 0.1698 0.0228(0.0151) 0.0062 0.008 0.0089 0.057 0.0254
Percent of Allowable(%) 17 2(2) 1 1 1 6 3

11/6/2006
Total Volume(m3) 449 298(416) 394 374 370 415 425
Total PCB Mass(ug) 96 8.5(9.6) 6.6 3.4 4 16 200
PCB Concentration(ug/m3) 0.2138 0.0285(0.0231) 0.0168 0.0091 0.0108 0.0386 0.4706
Percent of Allowable(%) 21 3(2) 2 1 1 4 47

11/7/2006
Total Volume(m3) 470 290(405) 421 391 384 83 426
Total PCB Mass(ug) 68 5(5.5) 27 21 74 * 26
PCB Concentration(ug/m3) 0.1447 0.0172(0.0136) 0.0641 0.0537 0.1927 * 0.061
Percent of Allowable(%) 14 2(1) 6 5 19 * 6

11/8/2006
Total Volume(m3) 468 269(389) 442 357 390 0 433
Total PCB Mass(ug) 78 15(16) 7.7 12 26 * 11
PCB Concentration(ug/m3) 0.1667 0.0558(0.0411) 0.0174 0.0336 0.0667 * 0.0254
Percent of Allowable(%) 17 6(4) 2 3 7 * 3

11/9/2006
Total Volume(m3) 474 299(419) 424 362 389 323 391
Total PCB Mass(ug) 130 79(77) 29 39 66 64 180
PCB Concentration(ug/m3) 0.2743 0.2642(0.1838) 0.0684 0.1077 0.1697 0.1981 0.4604
Percent of Allowable(%) 27 26(18) 7 11 17 20 46

11/10/2006
Total Volume(m3) 462 474(458) 428 397 378 426 414
Total PCB Mass(ug) 49 38(38) 3.3 10 16 74 8.3
PCB Concentration(ug/m3) 0.1061 0.0802(0.083) 0.0077 0.0252 0.0423 0.1737 0.02
Percent of Allowable(%) 11 8(8) 1 3 4 17 2

11/11/2006
Total Volume(m3) 548 515(499) 478 405 518 452 459
Total PCB Mass(ug) 1.7 0.9(0.6) 5.3 13 46 1.3 4.9
PCB Concentration(ug/m3) 0.0031 0.0017(0.0012) 0.0111 0.0321 0.0888 0.0029 0.0107
Percent of Allowable(%) 0 0(0) 1 3 9 0 1

11/12/2006
Total Volume(m3) 456 436(410) 382 353 426 338 391
Total PCB Mass(ug) 32 2.5(2.6) 12 1.9 2.6 3.6 110
PCB Concentration(ug/m3) 0.0702 0.0057(0.0063) 0.0314 0.0054 0.0061 0.0107 0.2813
Percent of Allowable(%) 7 1(1) 3 1 1 1 28

11/13/2006
Total Volume(m3) 487 471(457) 450 328 474 442 431
Total PCB Mass(ug) 38 7.1(7.5) 15 7.4 18 11 54
PCB Concentration(ug/m3) 0.078 0.0151(0.0164) 0.0333 0.0226 0.038 0.0249 0.1253
Percent of Allowable(%) 8 2(2) 3 2 4 2 13

11/14/2006
Total Volume(m3) 480 433(434) 433 316 453 411 431
Total PCB Mass(ug) 72 3.2(3.3) 12 2.3 2.5 8 190
PCB Concentration(ug/m3) 0.15 0.0074(0.0076) 0.0277 0.0073 0.0055 0.0195 0.4408
Percent of Allowable(%) 15 1(1) 3 1 1 2 44

 013968 Ramanauskas-81



Page 15 of 15

TABLE 2.3

EAST PLANT AREA PCB ANALYTICAL RESULTS SUMMARY
MAY 2006 THROUGH NOVEMBER 2006

AAQMP MODIFICAITONS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
Unit ID PUF-16 PUF-4(PUF-12) PUF-18 PUF-2 PUF-5 PUF-17 PUF-6

11/15/2006
Total Volume(m3) 437 244(196) 410 309 434 404 425
Total PCB Mass(ug) 5.7 *(*) 12 2 4.2 2.3 63
PCB Concentration(ug/m3) 0.013 *(*) 0.0293 0.0065 0.0097 0.0057 0.1482
Percent of Allowable(%) 1 *(*) 3 1 1 1 15

11/17/2006
Total Volume(m3) 512 446(417) 463 340 481 476 423
Total PCB Mass(ug) 36 5.1(5.2) 16 5.4 21 11 79
PCB Concentration(ug/m3) 0.0703 0.0114(0.0125) 0.0346 0.0159 0.0437 0.0231 0.1868
Percent of Allowable(%) 7 1(1) 3 2 4 2 19

11/18/2006
Total Volume(m3) 452 511(513) 440 389 487 505 450
Total PCB Mass(ug) 2.1 0.8(0.7) 6.2 26 49 1.7 2.8
PCB Concentration(ug/m3) 0.0046 0.0016(0.0014) 0.0141 0.0668 0.1006 0.0034 0.0062
Percent of Allowable(%) 0 0(0) 1 7 10 0 1

11/19/2006
Total Volume(m3) 338 361(359) 328 244 359 364 328
Total PCB Mass(ug) 1 0(0.5) 4.8 12 23 0.8 0.7
PCB Concentration(ug/m3) 0.003 ND(0.0014)(0.0014) 0.0146 0.0492 0.0641 0.0022 0.0021
Percent of Allowable(%) 0 --(0) 1 5 6 0 0

Notes:
* - Results not reported due to machine malfunction
NR - No result because machine was not setup
ND - Non-Detect
J - Estimated Result
Station 1C replaced Station 1B June 21, 2006.
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TABLE 3.1

EXAMPLE VALIDATED TSP SAMPLE RESULTS
AAQMP MODIFICATIONS PROPOSAL - NOVEMBER 2006

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

STATION 1C STATION 14 STATION 22B STATION 23 STATION 29 STATION 30 STATION 31
9/19/2006 (duplicate result)
TSP Concentration(mg/m3) 0.0882 0.0105 J(0.0259 J) 0.079 0.0685 0.0435 0.0211 0.0331
Percent of Allowable(%) UPWIND 7(18) 54 47 30 14 22

10/19/2006
TSP Concentration(mg/m3) 0.0133 0.013(0.0107) 0.0308 0.0772 0.0189 0.0066 0.013
Percent of Allowable(%) UPWIND 59(48) 139 348 85 30 59

J - Estimated Result
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1.0 INTRODUCTION 

Conestoga-Rovers & Associates, Inc. (CRA) has prepared this comprehensive Health 
and Safety Plan (HASP) on behalf of General Motors Corporation (GM).  This HASP 
presented herein describes the health and safety procedures and emergency response 
guidelines to be implemented during activities within the general vicinity of the GM 
Powertrain (GMPT) Bedford Facility (Site) located in Bedford, Indiana.  This HASP will 
address the safety and health requirements associated with the various environmental 
Work Plans prepared by CRA for the Site. Figures depicting the Site Location and the 
Site Plan are included in this HASP as Figures 1.1 and 1.2, respectively.   
 
A Removal Action (RA) will be implemented on portions of the creek and floodplains 
associated with Bailey's Branch, Pleasant Run and its tributaries (Creek Areas), in 
accordance with an Administrative Order by Consent (AOC) under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) between the 
U.S. Environmental Protection Agency (U.S. EPA) and GM.  Additionally, CRA 
personnel and its subcontractors will implement an investigation and sampling program 
at the Site.     
 
The scope of work (SOW) to be completed during Site activities includes the following 
work activities: 
 
i) mobilization and demobilization of labor, materials, and equipment to and from 

the Site; 

ii) oversight of construction activities which includes:  staging area construction; 
placement of designated materials within the staging area and subsequent 
off-Site transportation and disposal of impacted materials; contractor 
mobilization, demobilization, decontamination, and Site set-up; Site clearing 
(removal of trees); temporary fencing installation; survey layout of excavation 
areas; construction of stormwater controls (berms, swales, and culverts); 
excavation and handling of contaminated materials and backfilling activities; 
stream monitoring and water management activities; air monitoring/sampling; 
and Site restoration activities; 

iii) sampling and monitoring activities involving the sampling of soil, water, debris, 
and sediment.  Sampling tasks may involve drilling (investigative) activities; 

iv) perimeter air monitoring at the Site; 

v) test pit excavations, which include subsequent sampling activities; 
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vi) Site restoration; and 

vii) decontamination activities. 

 
During a portion of these activities, personnel may come in contact with washwaters, 
soils, debris, groundwater, and surface water that contain hazardous substances.  This 
HASP has been developed to minimize direct contact by Site personnel with materials 
potentially having chemical presence by ensuring: 
 
i) that Site personnel are not adversely exposed to the compounds of concern; 

ii) that public health and the environment are not adversely impacted by materials 
with elevated chemical presence which may potentially migrate off-Site during 
work activities at the Site; 

iii) compliance with applicable governmental and non-governmental (American 
Conference of Governmental Industrial Hygienists [ACGIH]) regulations and 
guidelines.  In particular, the amended rules of the Occupational Safety and 
Health Administration (OSHA) for Part 1926 (Title 29 Code of Federal 
Regulations [CFR] Part 1926.65) will be implemented for all Site work; and 

iv) initiation of proper emergency response procedures to minimize the potential for 
any adverse impact to Site workers, the general public, or the environment. 

 
For the purpose of this HASP, activities performed on-Site involving contact with 
materials with potentially elevated chemical presence will be considered contaminated 
operations requiring Personal Protective Equipment (PPE).  A detailed description of the 
PPE required is presented in Section 6.1. 
 
All work activities at the Site will be conducted in accordance with provisions of an 
approved Site-specific HASP.  The applicability of this HASP extends to personnel who 
will be on Site, including, CRA employees, CRA subcontractors and visitors to the Site.  
Certain activities at this Site where personnel will not have the potential for contact with 
contamination and no potential for exposure exists will be exempt from all provisions of 
the standard (29CFR1926.65 or 29CFR1910.120), including the medical and training 
requirements.   
 
Contractors and subcontractors who will be working at the Site will be required to 
develop a HASP based on their specific SOW.  The contractor's HASP must meet the 
applicable requirements of this HASP, which has been prepared by CRA.  A contractor 
or subcontractor may adopt the provisions contained in this HASP as part of its own 
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HASP, but must still provide a Site-specific HASP and SOW that details their activities 
and health and safety procedures that will be implemented as part of their activities.   
 
A copy of this HASP and employer specific Standard Operating Procedures 
(SOP)/Safety Programs will be maintained on Site whenever activities are in progress. 
Contractor Programs for similar activities must meet or exceed any referenced CRA 
Programs.  A copy of any CRA Health and Safety Programs referenced in this HASP will 
be available at the Site. 
 
 
1.1 PROJECT ORGANIZATION 

The project will be organized as follows (See Figure 1.3 entitled, Project Team 
Organization, for additional information): 
 
Remedial Contractor(s) 
 
There is the potential for various contractor(s) to be working on-Site concurrently.  The 
selected contractor(s) will be responsible for providing both a Site Superintendent 
(competent person) and a Health and Safety Officer (HSO) to direct their activities.  
These individuals will be responsible for ensuring that all contract specifications are 
met, including those related to Site health and safety.  The names of these individuals 
will be presented in the HASPs of each contractor.  All contractor personnel working at 
the Site will report to the CRA Project Coordinator through the CRA On-Site 
Construction Coordinator and, in keeping with OSHA requirements, are required to 
comply with all procedures referenced in this HASP, the contractor HASP, OSHA 
regulations, and the GMPT Bedford Facility Safety Operating Procedures. 
 
Sevenson Environmental Services and Entact Environmental Services 
 
Sevenson Environmental Services (SES) and Entact Environmental Services (ENTACT) is 
contracted directly to GM and as such is the General Contractor (Contractor) for the RA 
portion of the project responsible for performing remedial construction activities which 
includes the supervision, inspection, and direction of remedial activities.  SES and 
ENTACT may employ various subcontractors as necessary to assist with the completion 
of project activities. 
 
SES and ENTACT will employ and keep on-Site at all times a competent resident 
supervisor (Site Superintendent) and necessary assistants (i.e., foremen, engineers, etc.) 
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to ensure that all project specifications are met including those related to safety and 
health.  Additionally, SES and ENTACT will designate a qualified and experienced 
safety representative (Site Health and Safety Officer) at the Site whose duties and 
responsibilities will be the prevention of accidents, implementation and enforcement of 
the Site-specific HASP, and maintaining and supervising Site safety precautions and 
programs.   
 
Project Coordinator (Conestoga-Rovers and Associates) 
 
CRA will act as the overall Project Coordinator for the Site.  The CRA Project 
Coordinator will direct and generally oversee activities on behalf of GM during the 
implementation of Site activities.  Additionally, CRA will provide Engineering 
Oversight services for project activities.  However, CRA may employ various 
environmental subcontractors (drilling contractors, specialty consultants, etc.) to assist 
with Site activities as necessary. 
 
CRA will provide an On-Site Construction Coordinator who will direct the day-to-day 
activities of CRA personnel and provide engineering oversight for remedial contractor 
activities.  Additional support will be provided by a CRA HSO who will be responsible 
for ensuring compliance with the Site-specific HASP.       
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2.0 SITE CHARACTERIZATION AND POTENTIALLY 
HAZARDOUS COMPOUNDS  

Creek Areas 
 
The Creek Areas are located in Bedford and Lawrence County, Indiana.  The properties 
which make up the Creek Areas include residential, agricultural, vacant land, and 
industrial uses.  The GMPT Bedford Facility is located at 105 GM Drive, in Bedford, 
Indiana as depicted on Figures 1.1 and 1.2.  The GMPT Bedford Facility is located in a 
commercial and industrial setting.   
 
The GMPT Bedford Facility is an active facility and has been operating as an aluminum 
foundry since 1942.  Current products include transmission cases, engine blocks, and 
pistons.  
 
Based on previous sampling, the constituent of concern at the Creek Areas is 
polychlorinated biphenyls (PCBs).  PCBs are a series of technical mixtures, consisting of 
many isomers and compounds that vary from mobile oily liquids to white crystalline 
solids to hard non-crystalline resins.  The variability is based upon the degree of 
chlorination (and location of chlorine atoms) on the diphenyl rings that act as the 
skeleton for PCBs.  The name Aroclor® 1221, 1233, 1242, 1248, 1254, 1260 etc. 
corresponds to the percentage that the diphenyl rings have been substituted, i.e., 21%, 
33%, 42%, etc.   
 
The most commonly encountered PCBs are chlorodiphenyl (42% chlorine) [Aroclor® 
1242] and chloridiphenyl (54% chlorine) [Aroclor® 1254]. These compounds are light, 
straw-colored liquids with typical chlorinated aromatic odors; 42% chlorodiphenyl is a 
mobile liquid and 54% chlorodiphenyl is a viscous liquid.  Chlorodiphenyl 
(42% chlorine) boils between 617°F and 691°F and freezes at -2°F.  Chlorodiphenyl 
(54% chlorine) boils between 689°F and 734°F and freezes at 50°F.  The synonyms for 
PCBs are chlorodiphenyls, Aroclors, and Kanechlors.  Names further defining PCBs, 
based upon chlorine substitution are Aroclor® 1221, 1232, 1242, 1248, 1254, 1260, 1262, 
1268, 2565, 4465, 5442, 5460 and Kanechlor 300, 400, 500.  PCBs are incompatible with 
strong oxidizers. PCBs are used alone and in combination with chlorinated 
naphthalenes.  They are stable, thermoplastic, and nonflammable, and find chief use in 
insulation for electric cables and wires, in the production of electric condensers, as 
additives for extreme pressure lubricants, and as a coating in foundry use.  PCBs are one 
member of a class of chlorinated aromatic organic compounds which are of increasing 
concern because of their apparent ubiquitous dispersal, persistence in the environment, 
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and tendency to accumulate in food chains, with possible adverse effects on animals at 
the top of food webs, including man.  The OSHA Permissible Exposure Limit (PEL) and 
ACGIH Threshold Limit Value (TLV) are 1 mg/m3 for chlorodiphenyl 42% Cl and 
0.5 mg/m3 for 54% Cl.  The National Institute for Occupational Safety and Health 
(NIOSH) Recommended Exposure Limit (REL) for both 42% and 54% are 0.001 mg/m3.  
The Immediately Dangerous to Life and Health (IDLH) level is 5 mg/m3.   
 
Long term exposure to PCBs at high levels of 1 to 10 mg/m3 may produce a burning 
feeling in the eyes, nose, and face; dry throat; lung and throat irritation; nausea; 
dizziness; and chloracne and the aggravation of existing acne.  Liver damage and 
digestive disturbance have been reported in some individuals.  OSHA has identified 
PCBs as a dermal carcinogen.  PCBs may impair the function of the immune system.  
PCBs at high levels have been shown to produce cancer and birth defects in laboratory 
animals.  Whether PCBs produce these effects in humans is not known. 
 
Routes of entry are via inhalation of fume or vapor and percutaneous absorption of 
liquid, ingestion, eye and skin contact.  Harmful effects from short term exposure are as 
follows: 
 
Inhalation - May produce irritation to nose, throat, and lungs.  Levels above 10 mg/m3 
are reported to be unbearable.  Inhalation may contribute significantly to all symptoms 
of long term exposure. 
 
Skin - Absorption is moderate.  Contributes significantly to all symptoms of long term 
exposure.  Sensitized individuals may develop a rash after 2 days exposure by contact or 
inhalation. 
 
Eyes - May produce irritation.  Levels of 10 mg/m3 are severely irritating. 
 
Ingestion - Absorption in the digestive system contributes significantly to all symptoms 
of long term exposure.  There are no reported deaths of humans due to a single 
ingestion.  However, experiments in animals suggest that ingestion of 6 to 10 fluid 
ounces would cause death to a healthy 150 pound adult. 
 
Test Pitting Activities 
 
On-Site test pit areas include the former north disposal area (Area of Interest (AOI) 4), 
the former east sand disposal area [plateau and ravine] (AOI 5), the former sludge 
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disposal and fire training area (AOI 6), the former north lagoon and Outfall 001 (AOI 7), 
and the former equipment storage area (AOI 15).  
 
Off-Site test pit areas include Areas 1, 2, and 3 located adjacent to the GMPT Bedford 
Facility, just north of Breckenridge Road.  Area 4 is situated approximately 2 miles to the 
northwest of the first three areas.  
 
Risks associated with these activities will be minimized by implementing engineering 
controls, safe work practices, and the proper use of PPE. 
 
Potential constituents of concern and exposure routes and exposure limits associated 
with test pit operations are included in the following table:     
 

Potential Site 
Contaminants 

(Currently Known) 

Ionization 
Potential 

(eV) 

Physical Description and 
Symptoms of Exposure 

Routes of 
Entry 

OSHA – PEL (1) 
ACGIH – TLV (2) 

IDLH (3) 

Benzene 9.24 Colorless to light-yellow 
liquid with an aromatic 

odor.  Note:  A solid 
below 42 degrees F.  

Symptoms:  Eye, nose, 
and skin irritant; 

heachache; nausea; 
giddiness; fatigue; 

anorexia; exhaustion; and 
depression. 

Skin 
Absorption, 
Ingestion, 
Inhalation, 

and Contact 

1 ppm (1) 
0.5 ppm (2) 
500 ppm (3) 

Ammonia 10.18 Colorless gas with a 
pungent suffocating odor.  

Symptoms:  Eye, nose, 
and throat irritant; 

breathing difficulty; 
wheezing; chest pain; 

pulmonary edema; pink 
frothy saliva; skin burns; 

vesiculation; and frostbite. 

Inhalation, 
Ingestion, 

and Contact 

50 ppm (1) 
25 ppm (2) 
300 ppm (3) 
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Potential Site 
Contaminants 

(Currently Known) 

Ionization 
Potential 

(eV) 

Physical Description and 
Symptoms of Exposure 

Routes of 
Entry 

OSHA – PEL (1) 
ACGIH – TLV (2) 

IDLH (3) 

 
  
 

13968 (95) 8 CONESTOGA-ROVERS & ASSOCIATES 

Ethyl-benzene 8.76 Colorless liquid with an 
aromatic odor.  

Symptoms:  Eye, skin, and 
mucous membrane 
irritant; headache; 

dermatitis; narcosis; and 
coma. 

Inhalation, 
Ingestion, 

and Contact 

100 ppm (1)(2) 
800 ppm (3) 

Fuel Oil Not Listed Mostly found as a clear 
liquid with a distinct odor.  

Symptoms:  Eye, nose, 
and throat irritant; 

burning sensation in chest; 
headache; nausea; 

weakness; restlessness; 
incoordination; confusion; 

drowsiness; vomiting; 
diarrhea; dermatitis; and 

chemical pneumonia. 

Inhalation, 
Ingestion, 

and Contact 

10 ppm 

Sodium Hydroxide Not 
Applicable 

Colorless to white 
odorless solid (flakes, 
beads, granular form).  

Symptoms:  Eye, skin, and 
mucous membrane 

irritant; pneumonitis; eye 
and skin burns; and 

temporary loss of hair. 

Inhalation, 
Ingestion, 

and Contact 

2 mg/m3 (1) 
2 mg/m3 (2) - 
Ceiling Limit 
10 mg/m3 (3) 

Xylenes 8.44 – 8.56 Colorless liquid with an 
aromatic odor.  

Symptoms:  Eye, skin, 
throat, and nose irritant; 

dizziness; excitement; 
drowsiness; 

incoordination; 
staggering; anorexia; 

nausea; vomit; abdominal 
pain; and dermatitis. 

Skin 
Absorption, 
Inhalation, 
Ingestion, 

and Contact 

100 ppm (1)(2) 
900 ppm (3) 
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Potential Site 
Contaminants 

(Currently Known) 

Ionization 
Potential 

(eV) 

Physical Description and 
Symptoms of Exposure 

Routes of 
Entry 

OSHA – PEL (1) 
ACGIH – TLV (2) 

IDLH (3) 
Poly-chlorinated 

Biphenols 
Not Listed See the chemical 

description provided in 
Section 2.0 for signs and 
symptoms of exposure. 

Skin 
Absorption, 
Inhalation, 
Ingestion, 

and Contact 

0.5 mg/m3  (1)(2) 
5 mg/m3 (3) 

Toluene 8.82 Colorless liquid with a 
sweet, pungent, 

benzene-like odor.  
Symptoms:  Eye and nose 
irritant; fatigue; confusion; 

euphoria; dizziness; 
headache; dilated pupils; 

tearing; nervousness; 
muscle fatigue; insomnia; 

parasthesia; and 
dermatitis. 

Skin 
Absorption, 
Inhalation, 
Ingestion, 

and Contact 

200 ppm (1) 
50 ppm (2) 
500 ppm (3) 

 
As the Site covers an extensive amount of territory, the maximum detected 
concentrations for PCBs and other chemicals of concern will be determined prior to 
initiating operations in each specific work area.  This will ensure that the most accurate 
data pertaining to that particular work area is utilized.     
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3.0 BASIS FOR DESIGN 

This comprehensive HASP was developed to provide a clear and concise document that 
combines safety and health information from the various Site HASPs which were 
developed for each individual Work Plan, HASP Addendums, and safety information 
provided by the GMPT Bedford Facility.     
 
Regulations set forth by OSHA in Title 29, CFR, Parts 1910 and 1926 (29 CFR 1910 and 
1926) form the basis of this HASP.  Emphasis is placed on Sections 1926.65 (Hazardous 
Waste Operations and Emergency Response), 1910 Subpart I (Personal Protective 
Equipment), and 1910 Subpart Z (Toxic and Hazardous Substances).  In addition, 
current TLVs formulated by the ACGIH, have been considered in the development of 
the selection of PPE.  Some of the specifications within this section are in addition to the 
OSHA regulations, and reflect the positions of the U.S. EPA, the NIOSH, and the United 
States Coast Guard (USCG) regarding safe operating procedures at hazardous waste 
sites. 
 
The health and safety of the public and Site personnel and the protection of the 
environment will take precedence over cost and schedule considerations for all project 
work. 
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4.0 RESPONSIBILITIES AND ADMINISTRATION 

The CRA HSO shall be responsible, along with the Construction Coordinator, for all 
decisions regarding operations and work stoppage due to health and safety 
considerations.  The HSO will have prior experience in working at hazardous waste 
sites. 
 
The on-Site HSO responsibilities include: 
 
i) issue confined space entry and hot work permits as required; 

ii) responsible for ensuring that proper utility clearances are observed and that 
"One Call" utility services and GMPT Bedford Facility Site Contact are properly 
notified prior to excavating, drilling, etc.; 

iii) supervision and enforcement of safety equipment usage, including the required 
use of extra equipment if appropriate; 

iv) supervision and inspection of equipment cleaning; 

v) periodically conduct a training needs assessment for CRA Site personnel based 
on potential tasks/activities and conduct training as necessary to ensure 
compliance; 

vi) implementation of the CRA Excavation and Trenching Program to meet the 
requirements set forth in 29 CFR 1926 – Subpart P; 

vii) supervision of decontamination; 

viii) conduct the on-Site personnel safety indoctrination session for potential hazards, 
personal hygiene principles, confined space entry procedures, all other 
Programs, safety equipment usage, emergency procedures, location of first aid 
kits, and identification of personnel trained in first aid and cardiopulmonary 
resuscitation (CPR); 

ix) maintain Exclusion Zone (EZ) and Contaminant Reduction Zone (CRZ) work 
areas; 

x) review and modify the HASP in the form of an Addenda as more information 
becomes available or conditions warrant; 

xi) authority to suspend work activity due to unsafe working conditions; 

xii) coordination of emergency procedures; 

xiii) ensure that air monitoring for CRA personnel and subcontractors is being 
performed; 
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xiv) responsible for overseeing the remedial contractor's air monitoring/sampling 
program to ensure that the program is being conducted as per the contractor's 
Site-specific HASP; 

xv) ensure that all on-Site personnel have obtained the required medical examination 
prior to arrival at the Site, have met the OSHA training requirements, and have 
been fit tested for the respiratory equipment they may use; 

xvi) maintain the on-Site Hazard Communication Program including copies of 
Material Safety Data Sheets (MSDSs); 

xvii) conduct brief daily safety meetings; 

xviii) administer the overall Site accident prevention program; 

xix) provide instruction to Site personnel regarding operating, procedures, hazards, 
and safeguards of tools and equipment when necessary to perform their job; and 

xx) ensure that task hazard analysis (THA) tables are completed/updated by work 
crews and field supervisor(s) prior to beginning work activities.  
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5.0 WORKER TRAINING AND EDUCATION 

Prior to commencing Site activities, a Health and Safety/Site Indoctrination Session will 
be presented.  Attendance is mandatory for all personnel who will be or who are 
expected to be involved with project activities. 
 
The training program will stress the importance that each attendee understands the 
basic principles of personnel protection and safety, be able to perform their assigned job 
tasks in a safe and environmentally responsible manner, and be prepared to respond in 
an appropriate manner to any emergency which may arise.  A brief history of the Site 
will be included and the various components of the project HASP will be presented, 
followed by an opportunity to ask questions to ensure that each attendee understands 
the HASP.  Personnel not successful in completing this training program will not be 
permitted to enter or work in potentially contaminated areas of the Site.  Personnel 
successful in completing this training program shall sign an acknowledgement form, a 
copy of which is presented in Appendix A.  In addition, daily "tailgate" safety meetings 
will take place each day prior to beginning the day's work.  All Site personnel will 
attend these safety meetings.  The safety meetings will be documented with written 
sign-in sheets containing a list of topics discussed.  Appendix B presents the form that 
will be used for this purpose. 
 
Contractors working at the GMPT Bedford Plant are required to undergo additional 
safety training.  The Safe Job Operating Procedure entitled, Safety and Fire Specifications 
for Outside Contractors – Procedure # 532-1, is to be reviewed with Site personnel as 
part of the Site Safety Indoctrination Session.  A copy of this document has been 
attached to the HASP as Appendix C.  Supervisory personnel completing this training 
are to complete and sign the Contractor Safety and Environmental Agreement Form 
which is included in Appendix C.   
 
This training will be given in addition to the basic training required under OSHA and is 
not intended to meet the requirements of 29 CFR 1926.65.  Prior to working in or 
entering an EZ environment (as defined in Section 6.0), all personnel will be required to 
provide documentation to the HSO indicating successful completion of the training 
requirements of 29 CFR 1926.65. 
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

This section of the HASP describes the requirements for PPE and the specific levels of 
protection required for each work task to be conducted at the Site during project 
activities.  Basic PPE in all Site areas will consist of hard hats, high visibility safety vests, 
safety glasses with side shields, and safety boots/shoes with steel or composite toes. 
 
 
6.1 PROTECTION LEVELS 

Personnel will wear protective equipment when project activities involve potential 
exposure to chemicals from vapors, gases, or particulates that may be generated on Site 
or when direct contact with potentially hazardous substances may occur.  Chemical 
resistant clothing protects the skin from contact with skin-destructive and absorbable 
chemicals.  Respirators protect lungs, the gastrointestinal tract, and if a full-face 
respirator is worn, the eyes, against airborne toxicants.  Respiratory protection levels 
will be based on the real-time air monitoring results and the action levels that are 
presented in Section 6.5. 
 
Protection levels are selected based upon the following: 
 
i) measured concentrations of the Site chemicals and expected concentrations in the 

ambient atmosphere compared to allowable exposure levels; 

ii) potential for exposure to chemicals in air, splashes of liquids, or other contact 
due to the nature of work tasks; and 

iii) Site chemical toxicity, route of exposure, and chemical matrix. 

 
The specific protection levels to be employed at the Site for each work task are listed in 
Table 6.1.  All project activities conducted at the Site will require the use of one of the 
following levels of PPE. 
 
Level B: 

i) supplied air respirator (Mine Safety and Health Administration [MSHA]/NIOSH 
approved).  Respirators may be positive pressure-demand, self-contained 
breathing apparatus (SCBA) or positive pressure-demand airline respirator (with 
escape bottle for IDLH or potential for IDLH atmosphere); 

ii) polycoated tyvek or saranex coveralls; 

iii) safety-toed work boots and disposable boot covers or rubber boots; 
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iv) disposable nitrile inner gloves; 

v) outer nitrile work gloves; 

vi) high visibility safety vest; 

vii) hearing protection as necessary; and 

viii) hard hat. 

 

Level C: 

i) tyvek coveralls (polycoated tyvek when handling or working with liquids 
[e.g., decontamination]); 

ii) safety-toed work boots and disposable boot covers or rubber boots; 

iii) disposable nitrile inner gloves; 

iv) high visibility safety vest; 

v) outer nitrile inner gloves; 

vi) full-face air purifying respirator (APR), equipped with combination cartridges 
for organic vapors and particulates (P-100); 

vii) safety glasses (if necessary); 

viii) goggles or face shield (if necessary); 

ix) hearing protection as necessary; and 

x) hard hat. 

 

Modified Level D: 

i) tyvek coveralls (polycoated tyvek when handling or working with liquids); 

ii) safety-toed work boots and disposable boot covers or rubber boots; 

iii) disposable nitrile inner gloves; 

iv) outer nitrile work gloves; 

v) high visibility safety vest; 

vi) safety glasses; 

vii) splash shields as necessary; 

viii) hearing protection as necessary; and 

ix) hard hat. 
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Level D: 

i) standard work uniform or coveralls; 

ii) safety-toed work boots; 

iii) gloves as necessary; 

iv) safety glasses; 

v) splash shield as needed; 

vi) hearing protection as necessary; and 

vii) hard hat. 

 
PPE will be maintained in a clean sanitary condition and ready for use.  Disposable 
coveralls shall be discarded when torn and as an employee leaves the EZ.  Hard hats 
shall be thoroughly cleaned after leaving the EZ.  Respirators shall be cleaned after each 
day's use and cartridges discarded.  A sufficient quantity of potable water shall be 
supplied for washing, cleaning PPE, and drinking.  A potable water supply for washing 
and cleaning PPE will be maintained adjacent to the decontamination area described in 
Section 9.0.  Fresh potable water for drinking will be supplied on a daily basis and be 
maintained at a location removed from the active work area. 
 
 
6.2 REASSESSMENT OF PROTECTION LEVELS 

Protection levels provided by PPE selection shall be upgraded or downgraded based 
upon a change in Site conditions or the review of the results of air monitoring. 
 
When a significant change occurs, the hazards shall be reassessed.  Some indicators of 
the need for reassessment are: 
 
i) commencement of a new work phase; 

ii) change in job tasks during a work phase; 

iii) change of season/weather; 

iv) when temperature extremes or individual medical considerations limit the 
effectiveness of PPE; 

v) chemicals other than those expected to be encountered are identified; 

vi) change in ambient levels of chemicals; and 
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vii) change in work scope that effects the degree of contact with areas of potentially 
elevated chemical presence. 

 
All proposed changes to protection levels and PPE requirements will be reviewed and 
approved prior to their implementation by the HSO and Regional Safety and Health 
Manager. 
 
 
6.3 DURATION OF WORK TASKS 

The duration of project activities involving the usage of PPE will follow ACGIH 
guidelines and will be established by the HSO or his designee based upon ambient 
temperature and weather conditions, the capacity of personnel to work in the 
designated level of PPE (see Section 7.3 – Heat Stress, Section 7.4 – Cold Stress, and 
Section 12.4 - Temperature), and limitations of the protective equipment (i.e., ensemble 
permeation rates, life expectancy of air-purifying respirator cartridges, etc.).  As a 
minimum, rest breaks will be observed at the following intervals: 
 
i) 15 minutes midway between shift startup and lunch; 

ii) 0.5 hour for lunch; and 

iii) 15 minutes in the afternoon, between lunch and shift end. 

 
All rest breaks will be taken in a clean area (e.g., support zone) after full 
decontamination and PPE removal.  Additional rest breaks will be observed based upon 
the heat and cold stress monitoring guidelines presented in Sections 7.3 and 7.4, and the 
CRA Health and Safety Programs. 
 
 
6.4 LIMITATIONS OF PROTECTIVE CLOTHING 

PPE ensembles designated for use during project activities have been selected to provide 
protection against chemicals at known or anticipated concentrations in the soil and 
groundwater.  However, no protective garment, glove, or boot is chemical-proof, nor 
will it afford protection against all chemical types.  Permeation of a given chemical 
through PPE is a complex process governed by the chemical concentrations, 
environmental conditions, physical condition of the protection garment, and the 
resistance of a garment to a specific chemical; chemical permeation may continue even 
after the source of the chemical has been removed from the garment. 
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In order to obtain optimum usage from PPE, the following procedures are to be 
followed by all Site personnel using PPE: 
 
i) when using disposable coveralls, don a clean, new garment after each rest break 

or at the beginning of each shift; 

ii) inspect all clothing, gloves, and boots both prior to and during use for: 

a) imperfect seams, 

b) non-uniform coatings, 

c) tears, 

d) poorly functioning closures; and 

iii) inspect reusable garments, boots, and gloves both prior to and during use for: 

a) visible signs of chemical permeation, 

b) swelling, 

c) discoloration, 

d) stiffness, 

e) brittleness, 

f) cracks, 

g) any sign of puncture, and 

h) any sign of abrasion. 

 
Reusable gloves, boots, or coveralls exhibiting any of the characteristics listed above will 
be discarded.  PPE used in areas known or suspected to exhibit elevated concentrations 
of chemicals will not be reused. 
 
EZ personnel also carry certain responsibilities for their own health and safety, and are 
required to observe the following safe work practices: 
 
i) familiarize themselves with this HASP; 

ii) use the "buddy system" when working in a contaminated operation; 

iii) use the safety equipment in accordance with training received, labeling 
instructions, and common sense; 

iv) maintain safety equipment in good condition and proper working order; 
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v) refrain from activities that would create additional hazards (i.e., smoking, eating, 
etc., in restricted areas, leaning against dirty, contaminated surfaces); 

vi) smoking, eating, and drinking will be prohibited except in designated areas.  
These designated areas may change during the duration of the project to 
maintain adequate separation from the active work area(s).  Designation of these 
areas will be the responsibility of the HSO; and 

vii) soiled disposable outerwear shall be removed and placed into a covered 
container prior to washing hands and face, eating, using lavatory facilities, or 
leaving the Site. 

 
 
6.5 RESPIRATORY PROTECTION PROGRAM 

All on-Site personnel will be required to comply with their employer specific written 
respiratory protection program developed in accordance with OSHA 29 CFR 1910.134.  
CRA personnel will comply with the CRA Respiratory Protection Program.   
 
Respiratory protection may be required during some of the project activities.  This is to 
ensure worker protection from potentially contaminated particulates and volatile 
organic compounds (VOCs).  During intrusive activities, a photoionization detector 
(PID) will be used to determine the levels of organic vapors present and a particulate 
monitor will be used to monitor particulate levels in the breathing zone. Background 
readings will be established prior to commencing work activities at each active work 
area.   
 
Sustained (greater than five minutes) air monitoring action levels and appropriate 
respiratory protection when dealing with unknown atmospheres and/or areas that have 
not been previously characterized for the presence of chemicals of concern (i.e., test pit 
excavation activities, drilling in new area(s), etc.) are as follows: 
 

 
  
 

13968 (95) 19 CONESTOGA-ROVERS & ASSOCIATES 



Revision 1 
April 13, 2007 

 
 

Sustained Organic Vapor Reading Above 
Background Within Worker Breathing 

Zone in Parts Per Million (ppm) 

 
 

Action Taken 
  

0 or Background • Full-face air purifying respirator available 
 

>0 – <5 • Upgrade to Level C - Wear full-face air 
purifying respirator equipped with OV/Acid 
Gas/P-100 filter cartridge.   

• Attempt to identify chemical(s) in air via 
colorimetric evaluation and/or air sampling. 

   
NOTE:  If GM or CRA are unable to identify and 
quantify the contaminants, level B will be required 
when the PID reading is greater than background 
(and designated site contaminants are ruled out or 
air sampling does not provide pertinent data).  The 
contaminant will be unknown and NIOSH, OSHA, 
and manufacturer's use requirements for air 
purifying respirators will not be met thus requiring 
an upgrade to level B.  If readings subside then 
workers can downgrade to level D respiratory 
protection. 
 

>5 • Must wear supplied air respirator - Implement 
additional engineering controls 

 
> 50 • Shut down activities 

 
Dust control measures will be implemented to limit the excessive emission of dust.  
Therefore, the action level for total dust is as follows: 
 

Sustained Particulate Reading Above 
Background Within Worker Breathing 

Zone in Parts Per Million  

 
 

Action Taken 
  

0 – 0.5 mg/m3 • Full-face air purifying respirator available 
 

0.5 mg/m3  - 2.5 mg/m3  • Upgrade to Level C - Wear full-face air 
purifying respirator equipped with OV/Acid 
Gas/P-100 filter cartridge 

 
>  2.5 mg/m3 • Shut down Site activities and implement 

additional engineering controls 
 
All efforts will be made to implement additional engineering controls to minimize the 
need to wear a supplied air respirator.  If the ambient concentrations of organic vapors 
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are due to identifiable substances, the level of respiratory protection may be altered by 
the HSO. 
 
The appropriate air purifying respirator cartridge to be used at the Site is a combination 
organic vapor/acid gas and P-100 particulate cartridge.  The cartridge used must be of 
the same manufacturer as the respiratory face piece. 
 
 
6.6 SITE CONTROL 

A temporary fence and/or caution tape with appropriate warning signs will be installed 
to prevent unauthorized access to the Site work areas.  Visitors may gain access to the 
other side of the fence only if they are escorted.  The intention is to keep them out of the 
EZ.  Designated work areas will be set up as appropriate during the Site field activities, 
as required.  The purpose of these procedures is to limit access to areas with potentially 
elevated chemical presence, and prevent the migration of potentially hazardous 
materials into adjacent clean areas.  These areas are described in the following: 
 
i) The Exclusion Zone (EZ) is the area immediately surrounding the active work 

area.  Sufficient area will be provided for efficient movement of personnel and 
equipment as well as chemical control.  Boundaries are modifiable depending on 
operational requirements.  The HSO will be responsible for maintaining the 
boundaries of this area.  Personnel entering this area are required to wear the 
PPE as defined previously.  A wind direction indication device (i.e., flagging, 
windsock, etc.) will be mounted in the area of any EZ during Site activities. 

 All personnel (including visitors) entering the EZ or CRZ using respiratory 
protection must have successfully passed a respirator fit test in accordance with 
OSHA 29 CFR 1910.134.  Documentation of fit testing is the responsibility of each 
employer. 

 In the event that unauthorized personnel enter the EZ, work will stop.  Work will 
not resume until the unauthorized personnel have been removed from the EZ or 
have been moved to an acceptable on-Site area.  A log of all visitors to the Site, 
including those entering the EZ, will be maintained. 

ii) The Contaminant Reduction Zone (CRZ) will provide a location for removal of 
PPE which has contacted material with elevated chemical presence and final 
removal and decontamination of personnel and equipment.  Supplemental safety 
equipment, such as fire extinguishers, portable eyewash, and extra quantities of 
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PPE may be stored in this area.  The general order in which safety equipment is 
to be donned is as follows: 

a) Tyvek® suit; 

b) rubber boots; 

c) gloves; 

d) safety vest and glasses; 

d) respirator (if required); and 

e) hard hat. 

iii) The Support Zone (SZ) is situated in clean areas where there is a minimal risk of 
encountering hazardous materials or conditions.  PPE beyond standard 
construction safety equipment is therefore not required. 
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7.0 ACTIVITY HAZARD/RISK ANALYSIS 

This section identifies the general hazards associated with specific project activities and 
presents the documented or potential health and safety hazards that exist at the Site.  
Every effort will be made to reduce or eliminate these hazards.  Those which cannot be 
eliminated must be guarded against by use of engineering controls and/or PPE.  
Table 7.1 presents the anticipated hazards/risks and hazard controls. 
 
In addition to the chemical hazards presented in Section 2.0 of this HASP, physical 
hazards at the Site include:  uneven terrain; ladders; excavations and test pits; biological 
hazards; manual material handling; steep slopes; slippery surfaces; potential confined 
spaces; the use of heavy equipment; working from/on elevated surfaces; the use of 
decontamination equipment; and potential heat and cold stress.  It will be the 
responsibility of each on-Site contractor and their personnel to identify the physical 
hazards posed by the various Site project activities and implement preventative and 
corrective action. 
 
 
7.1 CHEMICAL EXPOSURE 

Preventing exposure to toxic chemicals is a primary concern.  Chemical substances can 
enter the unprotected body by inhalation, skin absorption, ingestion, or through a 
puncture wound (injection).  A contaminant can cause damage at the point of contact or 
can act systematically, causing a toxic effect at a part of the body distant from the point 
of initial contact. 
 
Chemical exposures are generally divided into two categories: acute and chronic.  
Symptoms resulting from acute exposures usually occur during or shortly after 
exposure to a sufficiently high concentration of a chemical.  The concentration required 
to produce such effects varies widely from chemical to chemical.  The term "chronic 
exposure" generally refers to exposures to "low" concentrations of a contaminant over a 
long period of time.  The "low" concentrations required to produce symptoms of chronic 
exposure depend upon the chemical, the duration of each exposure, and the number of 
exposures.  For a given chemical, the symptoms of an acute exposure may be completely 
different from those resulting from chronic exposure. 
 
For either chronic or acute exposure, the toxic effect may be temporary and reversible, or 
may be permanent (disability or death).  Some chemicals may cause obvious symptoms 
such as burning, coughing, nausea, tearing eyes, or rashes.  Other chemicals may cause 
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health damage without any such warning signs (this is a particular concern for chronic 
exposures to low concentrations).  Health effects, such as cancer or respiratory disease, 
may not become manifest for several years or decades after exposure.  In addition, some 
toxic chemicals may be colorless and/or odorless, may dull the sense of smell, or may 
not produce any immediate or obvious physiological sensations.  Thus, a worker's 
senses or feelings cannot be relied upon in all cases to warn of potential toxic exposure. 
 
The effects of exposure not only depend on the chemical, its concentration, route of 
entry, and duration of exposure, but may also be influenced by personal factors such as 
the individual's smoking habits, alcohol consumption, medication use, nutrition, age, 
and sex. 
 
An important exposure route of concern at the Site is inhalation.  The lungs are 
extremely vulnerable to chemical agents.  Even substances that do not directly affect the 
lungs may pass through lung tissue into the bloodstream, where they are transported to 
other vulnerable areas of the body.  Some toxic chemicals present in the atmosphere may 
not be detected by human senses (i.e., they may be colorless, odorless, and their toxic 
effects may not produce any immediate symptoms).  Respiratory protection is therefore 
extremely important if there is a possibility that the work site atmosphere may contain 
such hazardous substances.  Chemicals also can enter the respiratory tract through 
punctured eardrums.  Where this is a hazard, individuals with punctured eardrums 
should be medically evaluated specifically to determine if such a condition would place 
them at an unacceptable risk and preclude their working at the task in question. 
 
Direct contact of the skin and eyes by hazardous substances is another important route 
of exposure.  Some chemicals directly injure the skin.  Some pass through the skin into 
the bloodstream where they are transported to vulnerable organs.  Skin absorption is 
enhanced by abrasions, cuts, heat, and moisture.  The eye is particularly vulnerable 
because airborne chemicals can dissolve in its moist surface and be carried to the rest of 
the body through the bloodstream (capillaries are very close to the surface of the eye).  
Wearing protective equipment, not using contact lenses in chemical atmospheres (since 
they may trap chemicals against the eye surface), keeping hands away from the face, and 
minimizing contact with liquid and solid chemicals can help protect against skin and 
eye contact. 
 
Although ingestion should be the least significant route of exposure at the Site, it is 
important to be aware of how this type of exposure can occur.  Deliberate ingestion of 
chemicals is unlikely; however, personal habits such as chewing gum or tobacco, 
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drinking, eating, smoking cigarettes, and applying cosmetics at the Site may provide a 
route of entry for chemicals. 
 
The last primary route of chemical exposure is injection, whereby chemicals are 
introduced into the body through puncture wounds (i.e., by stepping or tripping and 
falling onto contaminated sharp objects).  Wearing safety shoes, avoiding physical 
hazards, and taking common sense precautions are important protective measures 
against injection. 
 
 
7.2 GENERAL PRACTICES 

Additional general safety practices to be implemented are as follows: 
 
i) at least one copy of this HASP and the contractor HASP must be at the project 

Site, in a location readily available to all personnel, and reviewed by all project 
personnel prior to starting work; 

ii) all Site personnel must use the buddy system (working in pairs or teams) when 
performing work within an EZ; 

iii) food, beverages, or tobacco products must not be present or consumed in the EZ 
and CRZ.  Cosmetics must not be applied within these zones; 

iv) emergency equipment such as eyewash, fire extinguishers, etc., must be removed 
from storage areas and staged in readily accessible locations; 

v) contaminated waste, debris, and clothing must be properly contained and legible 
and understandable precautionary labels must be affixed to the containers; 

vi) removing contaminated soil from protective clothing or equipment with 
compressed air, shaking, or any other means that disperses contaminants into the 
air is prohibited; 

vii) containers must be moved only with the proper equipment, and must be secured 
to prevent dropping or loss of control during transport; and 

viii) visitors to the Site must be instructed to stay outside the EZ and CRZ and remain 
within the SZ during the extent of their stay.  Visitors must be cautioned to avoid 
skin contact with surfaces that are contaminated or suspected to be 
contaminated. 
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7.2.1 BUDDY SYSTEM 

All on-Site personnel must use the buddy system while performing work within the EZ.  
Visual contact must be maintained between crew members at all times, and crew 
members must observe each other for signs of chemical exposure, heat, or cold stress.  
Indications of adverse effects include, but are not limited to: 
 
i) changes in complexion and skin coloration; 

ii) changes in coordination; 

iii) excessive salivation and pupillary response; and 

iv) changes in speech pattern. 

 
Team members must also be aware of potential exposure to possible safety hazards, 
unsafe acts, or noncompliance with safety procedures.  Employees must inform their 
partners or fellow team members of non-visible effects of exposure to toxic materials.  
The symptoms of such exposure may include: 
 
i) headaches; 

ii) dizziness; 

iii) nausea; 

iv) blurred vision; 

v) cramps; and 

vi) irritation of eyes, skin, or respiratory tract. 

 
If protective equipment or noise levels impair communications, prearranged hand 
signals must be used for communication.  Personnel must stay within line of sight of 
another team member. 
 
 
7.3 HEAT STRESS 

Heat stress is caused by a number of interacting factors including environmental 
conditions, clothing, workload, etc., as well as the physical and conditioning 
characteristics of the individual.  Heat stress is one of the most common illnesses 
associated with heavy outdoor work conducted with direct solar load and, in particular, 
wearing PPE can increase the risk of developing heat stress therefore the CRA Heat 
Stress Program will be routinely covered with Site personnel.  Personnel must be aware 
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of the types and causes of heat-related illnesses and be able to recognize the signs and 
symptoms of these illnesses in both themselves and their co-workers.  
 
Heat Rashes:  One of the most common problems in hot work environments.  
Commonly known as prickly heat, a heat rash is manifested as red papules and usually 
appears in areas where the clothing is restrictive.  As sweating increases, these papules 
give rise to a prickling sensation.  Prickly heat occurs in skin that is persistently wetted 
by unevaporated sweat, and heat rash papules may become infected if they are not 
treated.  In most cases, heat rashes will disappear when the affected individual returns 
to a cool environment. 
 
Heat Cramps:  Usually caused by performing hard physical labor in a hot environment.  
These cramps have been attributed to an electrolyte imbalance caused by sweating.  It is 
important to understand that cramps can be caused both by too much and too little salt. 
 
Cramps appear to be caused by the lack of water replenishment.  Because sweat is a 
hypotonic solution (plus or minus 0.3 percent NaCl), excess salt can build up in the body 
if the water lost through sweating is not replaced. Thirst cannot be relied on as a guide 
to the need for water; instead, water must be taken every 15 to 20 minutes in hot 
environments. 
 
Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear, a 
loss of sodium may occur.  Drinking commercially available carbohydrate-electrolyte 
replacement liquids is effective in minimizing physiological disturbances during 
recovery. 
 
Heat Exhaustion:  Occurs from increased stress on various body organs due to 
inadequate blood circulation, cardiovascular insufficiency, or dehydration.  Signs and 
symptoms include pale, cool, moist skin; heavy sweating; dizziness; nausea; headache; 
vertigo; weakness; thirst; and giddiness.  Fortunately, this condition responds readily to 
prompt treatment. 
 
Heat exhaustion should not be dismissed lightly, however, for several reasons.  Fainting 
associated with heat exhaustion can be dangerous because the victim may be operating 
machinery or controlling an operation that should not be left unattended; moreover, the 
victim may be injured when he or she faints.  Also, the signs and symptoms seen in heat 
exhaustion are similar to those of heat stroke, which is a medical emergency. 
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Workers suffering from heat exhaustion should be removed from the hot environment, 
be given fluid replacement, and be encouraged to get adequate rest. 
 
Heat Stroke:  This the most serious form of heat stress.  Heat stroke occurs when the 
body's system of temperature regulation fails and the body's temperature rises to critical 
levels.  This condition is caused by a combination of highly variable factors, and its 
occurrence is difficult to predict. 
 
Heat stroke is a medical emergency.  The primary signs and symptoms of heat stroke are 
confusion; irrational behavior; loss of consciousness; convulsions; a lack of sweating 
(usually); hot, dry skin; and an abnormally high body temperature, e.g., a rectal 
temperature of105.8°F (41°C).  If body temperature is too high, it causes death.  The 
elevated metabolic temperatures caused by a combination of work load and 
environmental heat load, both of which contribute to heat stroke, are also highly 
variable and difficult to predict. 
 
If a worker shows signs of possible heat stroke, professional medical treatment should 
be obtained immediately.  The worker should be placed in a shady area and the outer 
clothing should be removed.  The worker's skin should be wetted and air movement 
around the worker should be increased to improve evaporative cooling until 
professional methods of cooling are initiated and the seriousness of the condition can be 
assessed.  Fluids should be replaced as soon as possible.  The medical outcome of an 
episode of heat stroke depends on the victim's physical fitness and the timing and 
effectiveness of first aid treatment. 
 
Regardless of the worker's protestations, no employee suspected of being ill from heat 
stroke should be sent home or left unattended unless a physician has specifically 
approved such an order. 
 
Proper training and preventive measures will help avert serious illness and loss of work 
productivity.  Preventing heat stress is particularly important because once someone 
suffers from heat stroke or exhaustion, that person may be predisposed to additional 
heat injuries. 
 
Heat Stress Safety Precautions:  Heat stress monitoring and work rest cycle 
implementation should commence when the ambient adjusted temperature exceeds 72°F 
(22.2°C).  A minimum work rest regimen and procedures for calculating ambient 
adjusted temperature are described below. 
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Adjusted Temperature(1) Work-Rest Regimen Normal Work 
Ensemble(2) 

Work-Rest Regimen Impermeable 
Ensemble 

   
90°F (32.0°C) or above After each 45 minutes of work After each 15 minutes of work 
87.5° to 90°F  
(30.8°C to 32.2°C) After each 60 minutes of work After each 30 minutes of work 
82.5° to 87.5°F  
(28.1° to 30.8°C) After each 90 minutes of work After each 60 minutes of work 
77.5° to 82.5°F  
(25.3° to 28.1°C) After each 120 minutes of work After each 90 minutes of work 
72.5° to 77.5°F  
(22.5° to 25.3°C) After each 150 minutes of work After each 120 minutes of work 
 
Notes: 
 (1) Calculate the adjusted air temperature (ta adj) by using this equation:  

ta adj °F=ta °F + (13 x percent sunshine).  Measure air temperature (ta) with a standard 
thermometer, with the bulk shielded from radiant heat.  Estimate percent sunshine by 
judging what percent time the sun is not covered by clouds that are thick enough to 
produce a shadow (100 percent sunshine = no cloud cover and a sharp, distinct shadow; 
0 percent sunshine = no shadows). 

(2) A normal work ensemble consists of cotton coveralls or other cotton clothing with long 
sleeves and pants. 

 
In order to determine if the work rest cycles are adequate for the personnel and specific 
Site conditions, additional monitoring of individuals heart rates will be conducted 
during the rest cycle.  To check the heart rate, count the radial pulse for 30 seconds at the 
beginning of the rest period.  If the heart rate exceeds 110 beats per minute, shorten the 
next work period by one-third and maintain the same rest period. 
 
Additional one or more of the following control measures can be used to help control 
heat stress and are mandatory if any Site worker has a heart rate (measure immediately 
prior to rest period) exceeding 115 beats per minute: 
 
i) Site workers will be encouraged to drink plenty of water and electrolyte 

replacement fluids throughout the day; 

ii) on-Site drinking water will be kept cool (50 to 60°F) (10 to 15.6°C); 

iii) a work regimen that will provide adequate rest periods for cooling down will be 
established, as required; 
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iv) all personnel will be advised of the dangers and symptoms of heat stroke, heat 
exhaustion, and heat cramps; 

v) cooling devices such as vortex tubes or cooling vests should be used when 
personnel must wear impermeable clothing in conditions of extreme heat; 

vi) employees should be instructed to monitor themselves and co-workers for signs 
of heat stress and to take additional breaks as necessary; 

vii) a shaded rest area must be provided.  All breaks should take place in the shaded 
rest area; 

viii) employees must not be assigned to other tasks during breaks; 

ix) employees must remove impermeable garments during rest periods.  This 
includes Tyvek garments; and 

x) all employees must be informed of the importance of adequate rest, acclimation, 
and proper diet in the prevention of heat stress disorders. 

Note: Additional information can be referenced in the CRA Health and Safety Program 
for Heat Stress. 
 
 
7.4 COLD STRESS 

Cold stress is similar to heat stress in that it is caused by a number of interacting factors 
including environmental conditions, clothing, workload, etc., as well as the physical and 
conditioning characteristics of the individual.  Fatal exposures to cold have been 
reported in employees failing to escape from low environmental air temperatures or 
from immersion in low temperature water.  Hypothermia, a condition in which the 
body's deep core temperature falls significantly below 98.6°F (37°C), can be life 
threatening.  A drop in core temperature to 95°F (35°C) or lower must be prevented.   
 
Air temperature is not sufficient to determine the cold hazard of the work environment.  
The wind-chill must be considered as it contributes to the effective temperature and 
insulating capabilities of clothing.  The equivalent chill temperature should be used 
when estimating the combined cooling effect of wind and low air temperatures on 
exposed skin or when determining clothing insulation requirements to maintain the 
body's core temperature. 
 
The body's physiologic defense against cold includes constriction of the blood vessels, 
inhibition of the sweat glands to prevent loss of heat via evaporation, glucose 
production, and involuntary shivering to produce heat by rapid muscle contraction. 
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The frequency of accidents increases with cold temperature exposures as the body's 
nerve impulses slow down, individuals react sluggishly and numb extremities make for 
increased clumsiness.  Additional safety hazards include ice, snow blindness, reflections 
from snow, and possible skin burns from contact with cold metal. 
 
Pain in the extremities may be the first early warning of danger to cold stress.  During 
exposure to cold, maximum severe shivering develops when the body temperature has 
fallen to 95°F (35°C).  This must be taken as a sign of danger to the employees on site, 
and cold exposures should be immediately terminated for any employee when severe 
shivering becomes evident.  Useful physical or mental work is limited when severe 
shivering occurs. 
 
 
7.4.1 PREDISPOSING FACTORS FOR COLD STRESS 

There are certain predisposing factors that make an individual more susceptible to cold 
stress.  It is the responsibility of the project team members to inform the HSO to monitor 
an individual, if necessary, or use other means of preventing/reducing the individual's 
likelihood of experiencing a cold related illness or disorder. 
 
Predisposing factors that will increase an individual's susceptibility to cold stress are 
listed below: 
 
• Dehydration:  The use of diuretics and/or alcohol, or diarrhea can cause 

dehydration.  Dehydration reduces blood circulation to the extremities. 

• Fatigue During Physical Activity:  Exhaustion reduces the body's ability to constrict 
blood vessels.  This results in the blood circulation occurring closer to the surface of 
the skin and the rapid loss of body heat. 

• Age:  Some older and very young individuals may have an impaired ability to sense 
cold. 

• Alcohol Consumption:  Alcohol dilates the blood vessels near the skin surface 
resulting in excessive body heat loss. 

• Sedative Drugs:  Sedatives may interfere with the transmission of impulses to the 
brain, thereby interfering with the body's physiological defense against cold.  Some 
prescription drugs may react the same way. 

• Poor Circulation:  Vasoconstriction of peripheral vessels reduces blood flow to the 
skin surface. 
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• Heavy Work Load:  Heavy work loads generate metabolic heat and make an 
individual perspire even in extremely cold environments.  If perspiration is absorbed 
by the individual's clothing and is in contact with the skin, cooling of the body will 
occur. 

• The Use of PPE:  PPE usage that traps sweat inside the PPE may increase an 
individual's susceptibility to cold stress. 

• Lack of Acclimatization:  Acclimatization, the gradual introduction of workers into a 
cold environment, allows the body to physiologically adjust to cold working 
conditions. 

• History of Cold Injury:  Previous injury from cold exposures may result in increased 
cold sensitivity. 

 
 
7.4.2 PREVENTION OF COLD STRESS 

There are a variety of measures that can be implemented to prevent or reduce the 
likelihood of employees developing cold related ailments and disorders.  These include 
acclimatization, fluid and electrolyte replenishment, eating a well balanced diet, wearing 
warm clothing, the provision of shelter from the cold, thermal insulation of metal 
surfaces, adjusting work schedules, and employee education. 
 
• Acclimatization:  Acclimatization is the gradual introduction of workers into the cold 

environment to allow their bodies to physiologically adjust to cold working 
conditions.  However, the physiological changes are usually minor and require 
repeated uncomfortably cold exposures to induce them. 

• Fluid and Electrolyte Replenishment:  Cold, dry air can cause employees to lose 
significant amounts of water through the skin and lungs.  Dehydration affects the 
flow of blood to the extremities and increases the risk of cold injury.  Warm, sweet, 
caffeine-free, non-alcoholic drinks and soup are good sources to replenish body 
fluids. 

• Eating a Well Balanced Diet:  Restricted diets including low salt diets can deprive the 
body of elements needed to withstand cold stress.  Eat high energy foods throughout 
the day. 

• Warm Clothing:  It is beneficial to maintain air space between the body and outer 
layers of clothing in order to retain body heat.  However, the insulating effect 
provided by such air spaces is lost when the skin or clothing is wet. 
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The parts of the body most important to keep warm are the feet, hands, head, and face.  
As much as 40 percent of body heat can be lost when the head is exposed. 
 
Recommended clothing includes: 
 
• Inner layers (t-shirts, shorts, socks) should be of a thin, thermal insulating material. 

• Wool or thermal trousers.  Denim is not a good protective fabric. 

• Felt-lined, rubber-bottomed, leather-upper boots with a removable felt insole is 
preferred.  Change socks when wet. 

• Wool shirts/sweaters should be worn over inner layer. 

• A wool cap is good head protection.  Use a liner under a hard hat. 

• Mittens are better insulators than gloves. 

• Face masks or scarves are good protection against wind. 

• Tyvek/poly-coated Tyvek provides good wind protection. 

• Wear loose fitting clothing, especially footwear. 

• Carry extra clothing in your vehicle. 

• Shelters with heaters should be provided for the employees' rest periods if possible.  
Sitting in a heated vehicle is a viable option.  Care should be taken that the exhaust is 
not blocked and that windows are partially open to provide ventilation. 

• At temperatures of 30°F (-1°C) or lower, cover metal tool handles with thermal 
insulating material if possible. 

• Schedule work during the warmest part of the day if possible, rotate personnel and 
adjust the work/rest schedule to enable employees to recover from the effects of cold 
stress.   

 
It may not be practically feasible to implement all the above prevention measures.  
Follow the guidelines given below when the ambient air temperature is below 0°F 
(-18°C): 
 
• dress warmly; 

• replenish fluids and electrolytes at regular intervals; 

• provide shelter from the cold; and 

• adjust work/rest schedules. 
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7.4.3 FIRST AID GUIDELINES FOR COLD STRESS 

The following describes symptoms of different stages in cold stress and the related first 
aid treatment guidelines. 
 
FROSTBITE 
 
Stages 
 
Incipient (frost nip) May be painless.  Tips of ears, nose, cheeks, fingers, toes, chin 

affected.  Skin blanched white. 
Superficial Affects skin/tissue just beneath skin; turns purple as it thaws.  

Skin is firm, waxy; tissue beneath is soft, numb. 
Deep Tissue beneath skin is solid, waxy, white with purplish tinge.  

Entire tissue depth is affected. 
 
First Aid 
 
Incipient Warm by applying firm pressure - blow warm breath on spot or 

submerge in warm water (102°F to 110°F) (39°C to 43°C).  Do not 
rub the area. 

Superficial Provide dry coverage, steady warmth; submerge in warm water. 
Deep Hospital care is needed.  Do not thaw frostbitten part if needed to 

walk on.  Do not thaw if there is danger of refreezing.  Apply dry 
clothing over frostbite.  Submerge in water; do not rub. 

 
GENERAL HYPOTHERMIA 
 
Stages 
 
• Shivering. 

• Indifference. 

• Decreased consciousness. 

• Unconsciousness. 

• Death. 
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Symptoms 
 
• Muscle tension. 

• Uncontrollable shivering. 

• Glassy stare. 

• Decreased muscle function. 

• Speech distortion. 

• Blue, puffy skin. 

• Slow pulse. 

• Shallow breathing. 

• Coordination loss. 

• Stumbling. 

• Forgetfulness. 

• Freezing extremities. 

• Dilated pupils. 

• Fatigue. 

 
Emergency Response 
 
• Keep person dry; replace wet clothing. 

• Apply external heat to both sides of patient using available heat sources, including 
other bodies. 

• Give warm liquids - not coffee or alcohol - after shivering stops and if conscious. 

• Handle gently. 

• Transport to medical facility as soon as possible. 

• If more than 30 minutes from a medical facility, warm person with other bodies. 

 
Note:  Additional information on cold stress can be found within the CRA Health and 
Safety Program for Cold Stress. 
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7.5 EXCAVATION AND TRENCHING 

Site activities will involve excavation and trenching of materials.  It is the responsibility 
of the CRA Site HSO and the contractor's Site Supervisor (competent person) to 
implement the following components of the CRA Excavation and Trenching Program as 
they relate to project activities:   
 
i) that all excavations are completed in accordance with an approved contractor's 

Program; 

ii) that the proper protective materials and equipment are available to complete the 
excavation and/or trenching procedures; 

iii) complete and document all inspections of the excavation as required before 
personnel attempt to enter the excavation; and 

iv) submit any contractor's Excavation and Trenching Program to CRA's Safety and 
Health Group for review prior to initiating excavation activities. 

 
Excavation and trenching operations require pre-planning to determine whether sloping 
or shoring systems are required, and to develop appropriate designs for such systems.  
Also, the estimated location of all underground installations must be determined before 
digging/drilling begins. 
 
If there are any nearby buildings, walls, sidewalks, tress, or roads that may be 
threatened or undermined by the excavation, where the stability of any of these items 
may be endangered by the excavation, they must be removed or supported by adequate 
shoring, bracing, or underpinning. 
 
Excavations may not go below the base of footings, foundations, or retaining walls, 
unless they are adequately supported or a person who is registered as a Professional 
Engineer (PE) has determined that they will not be affected by the soil removal.  OSHA 
recommends using civil engineers or those with licenses in a related discipline and 
experience in the design and use of slopping and shoring systems.  PE qualifications 
must be documented in writing. 
 
Personnel required to enter or work in the excavation at any time must be protected 
from the hazards of cave-ins.  This requires the use of sloping and/or shoring systems 
that comply with State and Federal OSHA standards.   
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An approved contractor's Excavation and Trenching Program will be followed during 
all excavation activities and provides detailed information regarding such activities. 
 
 
7.6 SAMPLING AND INSPECTION ACTIVITIES 

Activities associated with the sample collection and inspection tasks may include 
collection of soil, groundwater, surface water, and sediment samples in/at various work 
areas (excavations, test pits, drilling operations, etc.).  Physical hazards associated with 
sampling/inspection activities may include:  severe weather; working from an elevated 
surface; slips, trips and falls; sharp objects; confined spaces; lifting heavy objects; noise; 
electrical safety; heat/cold stress; moving or backing vehicles; and use of hand tools.   
 
Sampling activities may involve sampling in excavations.  Therefore, CRAs Health and 
Safety Program for Excavation and Trenching is to be followed.  As a minimum, CRA 
personnel will not enter any excavation until it has been inspected by a competent 
person and deemed safe for entry.  Sampling personnel may request to view the 
inspection log.   
 
 
7.7 CONFINED SPACES 

A confined space provides the potential for unusually high concentrations of 
contaminants, explosive atmospheres, oxygen deficient atmospheres, limited visibility, 
and restricted movement.  This section establishes requirements for safe entry into, 
continued work in, and safe exit from confined spaces.  Additional information 
regarding confined space entry can be found in 29 CFR 1926.21, 29 CFR 1910.146, and 
NIOSH-106.  Entry into a confined space will only be undertaken after remote methods 
have been tried and found not to be successful.  Such work will follow the guidelines 
presented in the CRA Health and Safety Confined Space Program or an approved 
contractor's Confined Space Entry Program.  The contractor's Program must minimally 
meet the requirements set forth in the CRA Confined Space Program. 
 
 
7.8 FALL HAZARDS 

Site personnel may be exposed to fall hazards greater than six feet above another surface 
with no barriers in place to protect them.  These hazards may be found in the following 
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activities: working from elevated surfaces, working from ladders, near excavations, or 
on equipment, etc.  
 
It is the contractor's responsibility to identify and control all fall hazards posed by the 
various Site activities.  This information will be added to Site-specific HASP and will 
include procedures to implement preventative and corrective actions.  The contractor 
will provide and document the necessary training on fall protection to affected 
employees.   
 
 
7.9 BIOLOGICAL HAZARDS 

Biological hazards may include poison ivy, poison oak, snakes, thorny bushes and trees, 
ticks, mosquitoes, and other pests. 
 
 
7.9.1 TICK-BORNE DISEASES 

Lyme Disease, Erlichiosis, and Rocky Mountain Spotted Fever (RMSF) are diseases 
transmitted by ticks and occur throughout the United States during spring, summer, and 
fall.  
 
Lyme Disease:  The disease commonly occurs in summer and is transmitted by the bite 
of infected ticks.  "Hot spots" in the United States include New York, New Jersey, 
Pennsylvania, Massachusetts, Connecticut, Rhode Island, Minnesota, and Wisconsin.  
Few cases have been identified in other states. 
 
Erlichiosis:  The disease also commonly occurs in summer and is transmitted by the bite 
of infected ticks.  "Hot spots" in the United States include New York, Massachusetts, 
Connecticut, Rhode Island, Minnesota, and Wisconsin.  Few cases have been identified 
in other states. 
 
These diseases are transmitted primarily by the Deer Tick, which is smaller and redder 
than the common Wood Tick.  The disease may be transmitted by immature ticks, which 
are small and hard to see.  The tick may be as small as a period on this page. 
 
Symptoms of Lyme disease include a rash or a peculiar red spot, like a bull's eye, which 
expands outward in a circular manner.  The victim may have headache, weakness, fever, 
a stiff neck, swelling and pain in the joints, and eventually, arthritis.  Symptoms of 

 
  
 

13968 (95) 38 CONESTOGA-ROVERS & ASSOCIATES 



Revision 1 
April 13, 2007 

 
 

Erlichiosis include muscle and joint aches, flu-like symptoms, but there is typically no 
skin rash. 
 
Rocky Mountain Spotted Fever:  This disease is transmitted via the bite of an infected 
tick.  The tick must be attached 4 to 6 hours before the disease-causing organism 
(Rickettsia rickettsii) becomes reactivated and can infect humans.  The primary symptom 
of RMSF is the sudden appearance of a moderate-to-high fever.  The fever may persist 
for two to three weeks.  The victim may also have a headache, deep muscle pain, and 
chills.  A rash appears on the hands and feet on about the third day and eventually 
spreads to all parts of the body.  For this reason, RMSF may be confused with measles or 
meningitis.  The disease may cause death if untreated, but if identified and treated 
promptly, death is uncommon. 
 
Control:  Tick repellent containing diethyltoluamide (DEET) should be used in tick- 
infested areas, and pants legs should be tucked into boots.  In addition, workers should 
search the entire body every three or four hours for attached ticks.  Ticks should be 
removed promptly and carefully without crushing, since crushing can squeeze the 
disease-causing organism into the skin.  A gentle and steady pulling action should be 
used to avoid leaving the head or mouth parts in the skin.  Hands should be protected 
with surgical gloves when removing ticks. 
 
 
7.9.2 POISONOUS PLANTS 

Poison ivy, poison sumac, and poison oak may be present in the work area.  Personnel 
should be alerted to its presence, and instructed on methods to prevent exposure. 
 
Control:  The main control is to avoid contact with the plant, cover arms and hands, and 
frequently wash potentially exposed skin. Particular attention must be given to avoiding 
skin contact with objects or protective clothing that have touched the plants.  Treat every 
surface that may have touched the plant as contaminated, and practice contamination 
avoidance.  If skin contact is made, the area should be washed immediately with soap 
and water, and observed for signs of reddening. 
 
 
7.9.3 POISONOUS SNAKES 

The possibility of encountering snakes (cottonmouths and rattlesnakes) exists, 
specifically for personnel working in wooded/vegetated areas.  Snake venoms are 
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complex and include proteins, some of which have enzymatic activity.  The effects 
produced by venoms include neurotoxic effects with sensory, motor, cardiac, and 
respiratory difficulties; cytotoxic effects on red blood cells, blood vessels, heart muscle, 
kidneys, and lungs; defects in coagulation; and effects from local release of substances 
by enzymatic actions.  Other noticeable effects of venomous snake bites include 
swelling, edema, and pain around the bite, and the development of ecchymosis (the 
escape of blood into tissues from ruptured blood vessels). 
 
Control:  To minimize the threat of snake bites, all personnel walking through vegetated 
areas must be aware of the potential for encountering snakes, and the need to avoid 
actions promoting encounters, such as turning over logs, etc.  If a snake bite occurs, an 
attempt should be made to kill the snake for identification.  The victim must be 
transported to the nearest hospital within 30 minutes; first aid consists of applying a 
constriction band and washing the area around the wound to remove any unabsorbed 
venom. 
 
In areas where snakes may be encountered, affected personnel are required to wear 
leather work gloves and snakeproof chaps and/or snakeproof boots.  Additionally, a 
snake bite kit is to be readily available at all times.   
 
 
7.10 NOISE 

Exposure to noise over the OSHA action level can cause temporary impairment of 
hearing; prolonged and repeated exposure can cause permanent damage to hearing.  
The risk and severity of hearing loss increases with the intensity and duration of 
exposure to noise.  In addition to damaging hearing, noise can impair voice 
communication, thereby increasing the risk of accidents on Site.  CRA's Hearing 
Conservation Program is to be implemented for personnel exposed noise levels above 
the OSHA action level of 85 decibels (acoustic) (dBA).   
 
Control:  All personnel must wear hearing protection with a Noise Reduction Rating 
(NRR) of at least 20 when noise levels exceed 85 dBA.  When it is difficult to hear a 
co-worker at normal conversation distance, the noise level is approaching or exceeding 
85 dBA, and hearing protection is necessary.  All Site personnel who may be exposed to 
noise must also receive baseline and annual audiograms and training as to the causes 
and prevention of hearing loss. 
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Whenever possible, equipment that does not generate excessive noise levels will be 
selected for this project.  If the use of noisy equipment is unavoidable, barriers or 
increased distance will be used to minimize worker exposure to noise, if feasible. 
 
 
7.11 SANITARY FACILITIES 

Site sanitation will be maintained according to OSHA and Department of Health 
requirements. 
 
 
7.11.1 BREAK AREA 

Breaks must be taken in the SZ, away from the active work area after Site personnel go 
through decontamination procedures.  There will be no eating, drinking, or chewing 
gum or tobacco in the area other than the SZ.  Smoking is not permitted anywhere 
within the GMPT Bedford Facility. 
 
 
7.11.2 POTABLE WATER 

The following rules apply for all project field operations: 
 
i) an adequate supply of potable water will be provided at each work Site.  Potable 

water must be kept away from hazardous materials, contaminated clothing, and 
contaminated equipment; 

ii) portable containers used to dispense drinking water must be capable of being 
tightly closed, and must be equipped with a tap dispenser.  Water must not be 
drunk directly from the container, nor dipped from the container; 

iii) containers used for drinking water must be clearly marked and not used for any 
other purpose; and 

iv) disposable cups must be supplied, and both a sanitary container for unused cups 
and a receptacle for disposing of used cups must be provided. 
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7.11.3 TRASH COLLECTION 

Trash collected from the CRZ will be separated as potentially contaminated waste.  
Trash collected in the support and break areas will be disposed of as non-hazardous 
waste.  Trash receptacles will be set up in the CRZ and in the SZ. 
 
 
7.12 ELECTRICAL HAZARDS 

Electricity may pose a particular hazard to Site workers due to the use of portable 
electrical equipment.  When electrical work is needed, it must be performed by a 
qualified electrician in accordance with the CRA Health and Safety Program for 
Electrical Safety.   
 
General electrical safety requirements include: 
 
a) all electrical wiring and equipment must be a type listed by Underwriters 

Laboratory (UL), Factory Mutual Engineering Corporation (FM), or other 
recognized testing or listing agency; 

ii) all installations must comply with the National Electrical Safety Code (NESC), 
the National Electrical Code (NEC), or USCG regulations; 

iii) portable and semi-portable tools and equipment must be grounded by a 
multi-conductor cord having an identified grounding conductor and a 
multi-contact polarized plug-in receptacle; 

iv) tools protected by an approved system of double insulation, or its equivalent, 
need not be grounded.  Double insulated tools must be distinctly marked and 
listed by UL or FM; 

v) live parts of wiring or equipment must be guarded to prevent persons or objects 
from touching them; 

vi) electric wire or flexible cord passing through work areas must be covered or 
elevated to protect it from damage by foot traffic, vehicles, sharp corners, 
projections, or pinching; 

vii) all circuits must be protected from overload; 

viii) temporary power lines, switch boxes, receptacle boxes, metal cabinets, and 
enclosures around equipment must be marked to indicate the maximum 
operating voltage; 

 
  
 

13968 (95) 42 CONESTOGA-ROVERS & ASSOCIATES 



Revision 1 
April 13, 2007 

 
 

ix) plugs and receptacles must be kept out of water unless approved for submersible 
construction; 

x) all extension outlets must be equipped with ground fault circuit interrupters 
(GFCIs); 

xi) attachment plugs or other connectors must be equipped with a cord grip and be 
constructed to endure rough treatment; 

xii) extension cords or cables must be inspected prior to each use, and replaced if 
worn or damaged.  Cords and cables must not be fastened with staples, hung 
from nails, or suspended by bare wire; and 

xiii) flexible cords must be used only in continuous lengths without splice, with the 
exception of molded or vulcanized splices made by a qualified electrician. 

 
 
7.13 MANUAL MATERIAL HANDLING HAZARDS 

Ergonomics is the science of adapting project activities to the Site personnel that will 
actually be completing the activity/task.  Ergonomics allows personnel to work safely 
and efficiently by considering the limitations, physical characteristics and other human 
factors involved during task activities.  In this section we will address problems 
commonly associated with ergonomics, risk factors and preventing these ergonomic 
problems (commonly referred to as musculoskeletal disorders [MSDs]).  An MSD is an 
injury/disorder of the muscles, tendons, joints, spinal column, and ligaments.  (NOTE:  
This does not include injuries caused by slips, trips and falls.  These hazards should be 
addressed in the task safety analysis.) 
 
 
7.13.1 BACK DISORDERS 

Back disorders are frequently caused by repeated lifting, sudden movements, whole 
body vibration, lifting and twisting movements, bending over for extended periods, 
poor physical condition, and bad posture.  Lifting heavy and/or awkward objects 
during a single lift can cause back problems.  However, most back problems result from 
cumulative trauma caused by minor strains accumulating over a period of time.  
Repetitive movements can irritate and weaken muscle and/or ligaments eventually 
causing a more serious injury.  Tasks involving the frequent lifting of heavy objects 
present the highest risks for CRA Site personnel.   
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7.13.2 OTHER MSD DISORDERS 

MSDs from manual lifting in the construction field usually involve the hands, wrists, 
neck, shoulders, upper/lower back, hips, and knees.  The following list presents some of 
the more common MSDs: 
 
i) sprains – injury/tear to a ligament; 

ii) strains – injury to muscles; 

iii) degenerative discs – damage to the spine; 

iv) tendinitis – inflammation/soreness of tendons due to repeated movement; 

v) carpal tunnel syndrome; 

vi) thoracic outlet syndrome – hand and wrist nerve disorder; and 

vii) carpet layer’s knee – knee pain and sprains. 

 
 
7.13.3 PREVENTION 

Work practice controls for the task should be developed during the safety analysis.  
Personnel should be instructed on the proper posture for the task in order to alleviate 
stress and strain to the body.   
 
 
7.13.3.1 PROPER LIFTING PROCEDURES 

Proper lifting techniques can help you lift safely.  When you are preparing to lift a load, 
check the load by testing the weight at one of the corners.  Get help or use a 
device/machine if the load is too heavy.  Do not be afraid to ask for help if the load 
looks too heavy.  Do not carry a load you cannot see around or over. 
 
Make sure route of travel is clear of debris and trash.  There should be no slip, trip or fall 
hazards present.  Check to make sure that there is enough room/space and that there 
are no obstructions or overhead hazards.   
 
Always wear proper footwear to protect your feet and to avoid losing your footing.  If 
the object has rough and/or sharp corners and edges wear suitable work gloves.  Gloves 
will assist by providing a good grip (coupling factor) and by protecting the hands. 
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When attempting the lift, stand close to the load and center yourself over the load.  
Squat down and get a firm footing and a good grip on the object with feet apart ( one 
foot should be slightly behind the other foot for good balance).  As you rise, lift with 
your legs and keep the load as close to the body as possible.  Remember that your legs 
are stronger than your arms.   
 
When the lift has been made, do not twist or turn the body.  If the load must be moved 
to the left or right, move/change the position of your feet to change direction.  Twisting 
and turning with your back creates out-of-neutral forces that could injure your back.  
Carry the load as close as possible to your body.  Do not carry a load above your head or 
on your side and never carry a load that is too heavy.  Get help or get a machine such as 
a handcart, forklift, crane, etc. 
 
Set the load down properly by reversing the lifting procedure (i.e., bend at the knees, 
use your legs instead of your back and arms, do not turn or rotate, etc.)  The load should 
be touching the ground before you release control of it.  Always push an object rather 
than attempting to pull it.  Pushing puts less strain on the back. 
 
 
7.13.3.2 OTHER PREVENTATIVE MEASURES 

MSDs can be prevented through proper techniques (i.e., lifting, etc.), proper diet, 
exercise, and PPE.  Examples of proper techniques and planning include obtaining tools 
include acquiring tools that are ergonomically designed.  These include tools that have 
full hand grips instead of pinch grips, knives and other cutting utensils with 
ergonomically designed handles, cutting and shearing tools with long handles to 
increase leverage and power and the distance between the person and the object being 
cut, and shovels with curved handles to alleviate back strain.  
 
Exercise and the proper diet can assist in the prevention of MSDs by maintaining an 
overall health body.  Personnel should drink 8 glasses of water a day to remain 
hydrated.  This will reduce tearing injuries and prevent stiffness in the muscles, joints 
and ligaments.  A well balanced diet is important to maintain optimal physical and 
mental function.  Caffeine intake should be modified as caffeine increases muscle 
sensitivity to pain.  Additionally, exercise will strengthen your body and increase the 
body’s flexibility.  A strong, flexible body is less apt to become injured. 
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Back belts are used mostly in general industry but are becoming common in the 
construction industry as well.    Short-term studies indicate that the use of back belts 
provides a significant reduction in back injuries.  Back belts are not considered PPE. 
 
 
7.13.4 PERSONAL PROTECTIVE EQUIPMENT  

The use of PPE will complement the ergonomic solutions and other measures 
(engineering and administrative controls) implemented by CRA during manual material 
handling operations.  PPE provides a barrier between the worker and the hazard source 
(sharp edge, hard surface, etc.).  Safety shoes, gloves and hard hats are examples of 
required PPE when handling materials manually.  However, for any given situation the 
proper PPE should be selected so that personnel are properly protected.  Over-
protection as well as under-protection should be avoided as both instances can be 
hazardous.   
 
Training involving PPE should include the following: when PPE is necessary; what PPE 
is necessary; how to wear the required PPE; limitations of PPE; and the proper 
care/maintenance of PPE. 
 
Hardhats are to be worn to protect against injuries caused by the impact and penetration 
of falling or flying objects and to prevent unprotected heads from bumping into fixed 
objects.  Eye and face protection will be worn to protect against hazards from flying 
objects during material handling activities (i.e., cutting metal banding, straps, rope, etc.).   
 
Hand protection is the most important form of PPE when handling materials manually.  
The Site HSO will select the appropriate hand protection for the task/activity.  Gloves 
are often relied upon to prevent against abrasions, cuts, and burns during material 
handling activities and many types of gloves actually improve your grip factor.  
Therefore, it is most important that the most appropriate glove (leather, cotton, kevlar, 
metal mesh, nitrile, etc.) is selected for the given situation.  The following table presents 
protection factors for commonly used gloves. 
 

 
  
 

13968 (95) 46 CONESTOGA-ROVERS & ASSOCIATES 



Revision 1 
April 13, 2007 

 
 

Type of Glove Protection 
Rubber Acids, bases, alcohol – moderate resistance to cuts. 
Canvas or cloth Dirt, wood slivers, sharp edges – some resistance to cuts. 
Metal mesh or kevlar Highly resistant to cuts and scratches and caught between 

hazards (crushing, etc.) 
Insulated Electrical charges 
Cuffed Protects against liquids trickling into glove and protects the 

wrist/forearm area from cuts and abrasions. 
Leather Moderate resistance to cuts and abrasions and caught 

between hazards. 
 
It is important to wash hands frequently when wearing gloves to prevent the build-up of 
sweat and dirt on the hands.  Check gloves regularly for cracks, holes and rips/tears.  
Keep gloves clean and dry as much as possible. 
 
 
7.14 DRILLING ACTIVITIES 

Drilling operations taking place may include the drilling of boreholes and the 
installation of monitoring wells.  Drilling and sampling activities present several 
potential hazards.  Minimizing these hazards requires strict adherence to safe operating 
procedures. 
 
Drilling personnel shall adhere to the following practices: 
 
• Equipment should be inspected daily by the operator to ensure that there are no 

operational problems. 

• Before leaving the controls, shift the transmission controlling the rotary drive into 
neutral and place the feed level in neutral.  Before leaving the vicinity of the drill, 
shut down the drill engine. 

• Do not drive the drill rig with the mast in the raised position. 

• Before raising the mast, check for overhead obstructions. 

• Before the mast of a drill rig is raised, the drill rig must first be leveled and stabilized 
with leveling jacks and/or cribbing.  Re-level the drill rig if it settles after initial set 
up.  Lower the mast only when the leveling jacks are down, and do not raise the 
leveling jack pads until the mast is lowered completely. 
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• Employees involved in the operation shall not wear any loose-fitting clothing that 
has the potential to catch in moving machinery. 

• Personnel shall wear safety-toed shoes, safety glasses, hearing protection and hard 
hats during drilling operations and safety vests during non-intrusive work activities. 

• The area shall be roped off, marked or posted, to keep the area clear of pedestrian 
traffic or spectators. 

• All personnel should be instructed in the use of the emergency kill switch on the 
drill rig.  Personnel should routinely verify that the kill switch is functional and 
documented. 

• Any Hot Work activities, including brazing, cutting, torching and/or welding, must 
have a hot work permit issued prior to beginning operations.  Personnel should seek 
additional information from the HSO prior to commencement of work.   

 
 
7.15 UTILITY CLEARANCES 

Elevated superstructures (e.g., drill rig, backhoe, scaffolding, ladders, cranes) shall 
remain a minimum distance of 10 feet away from utility lines (<50 kV) and 20 feet away 
from power lines.  Distance from utility lines may be adjusted by the HSO depending on 
actual voltage of the lines.  Contact GMPT Bedford Facility Contact for assistance in 
determining line voltage, etc. 
 
During all intrusive activities (e.g., drilling, excavating, and probing), the locator line 
service should be contacted to mark underground lines before any work is started. 
 
Personnel involved in intrusive work shall determine the minimum distance from 
marked utilities which work can be conducted with the assistance of the locator line 
service. 
 
 
7.16 LADDERS 

Personnel that will use ladders or have the potential hazard of working on elevated 
surfaces during project activities shall follow the CRA Program for fall protection.  
Specific guidelines for ladders are outlined below. 
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Portable Ladders 
 
Employees who use ladders on worksites must be familiar with safe ladder usage.  The 
pertinent OSHA regulations are found in 29 CFR 1926 – Subpart X Stairways and Ladders. 
• Use the 4-to-1 ratio; that is, place the ladder so its feet are 1 foot away from what it 

leans against for every 4 feet in height to the point where the ladder rests.  Example:  
If the top of a 16-foot ladder leans against a wall, its feet should be placed 4 feet from 
the wall.  The "fireman's method" is a convenient way of checking the angle of the 
ladder.  Place your toes against the base of the ladder; fully extend both arms toward 
the side rail and parallel to the ground.  When standing erect you should be able to 
hold the ladder's side rails. 

• Do not use a ladder in a horizontal position as a runway or a scaffold. 

• Do not place a ladder in front of a door that opens toward it unless the door is 
locked, blocked, or guarded by someone. 

• Place a portable ladder so that both side rails have a secure footing.  Provide solid 
footing on soft ground to prevent the ladder from sinking. 

• Place the ladder's feet on a substantial and level base, not on a movable object. 

• On uneven surfaces, use a block, wedge, or ladder foot. 

• On wet or oily pavement, a smooth floor, or an icy or metal surface, the ladder 
footing must be lashed, blocked, or otherwise secured. 

• Do not lean a ladder against unsafe backing, such as loose boxes or barrels. 

• When using a ladder for access to high places securely lash or otherwise fasten the 
ladder to prevent its slipping. 

• To gain access to a roof or elevated platform, extend the ladder at least 3 rungs 
(3 feet) above the point of support. 

 
Ascending or Descending of Ladders 
 
• Maintain three points of contact at all times when going up or down.  If material 

must be handled, raise or lower it with a rope. 

• Always face the ladder when ascending or descending. 

• Maintain clean, dry footwear as much as possible to prevent slipping on the rungs. 
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7.17 FLAMMABLE AND COMBUSTIBLE LIQUIDS 

The storage, dispensing, and handling of flammable and combustible liquids must be in 
accordance with OSHA 29 CFR 1910.106.  The specific flammable or combustible liquids 
used at the site may include gasoline, diesel, kerosene, oils, and solvents. 
Flammable and combustible liquids are classified according to flash point.  This is the 
temperature at which the liquid gives off sufficient vapors to readily ignite.  Flammable 
liquids have flash points below 100oF.  Combustible liquids have flash points above 
100oF and below 200oF. 
 
Flammable Liquid Classes  
 
Flammable liquids are known as Class I liquids, and divided into three classes: 
• Class 1A, liquids having a flash point below 73oF (22.8oC), and having a boiling 

point below100oF (37.8oC) (ethyl ether, isoprene, pentane, petroleum ether). 

• Class 1B, liquids having a flash point below 73oF (22.8oC), and a boiling point at or 
above 100oF (37.8oC) (acetone, benzene, denatured alcohol, gasoline, methyl ethyl 
ketone, octane). 

• Class 1C, liquids having a flash point at or above 73oF (22.8oC) and below 100°F 
(37.8oC) (amyl acetate, turpentine). 

 
Combustible Liquid Classes  
 
Combustible liquids are known as Class II and III liquids, and divided into three classes: 
• Class II, liquids include those with a flash point at or above 100oF (37.8oC), and 

below 140oF (60oC) (diesel, fuel oils, kerosene, mineral spirits). 

• Class III, liquids are those with a flash point above 140oF.  Class III liquids are 
further divided into two subclasses: 

• Class IIIA, liquids with a flash point above 140oF and below 200oF (93.3oC). 

• Class IIIB, liquids with a flash point at or above 200oF (93.3oC). 

 
Note: When a combustible liquid is heated for use to within 30oF (16.7oC) of its flash 

point, it must be handled in accordance with the requirements for the next lower 
class of liquids. 
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Storage 
 
Many flammables can ignite at temperatures at or below room temperature.  They are 
far more dangerous than combustibles when they are heated.  As a result, these products 
must be handled very carefully.  At normal temperatures, these liquids can release 
vapors that are explosive and hazardous to employee health.  Exposure to heat can 
cause some of these liquids to break down into acids, corrosives, or toxic gases. 
For this reason, flammable/combustible liquids should be stored in cool, well ventilated 
areas away from any source of ignition.  Always consult the MSDS of the product for 
specific information. 
 
Flammable and combustible liquids must be stored in designated areas.  Such areas 
must be isolated from equipment and work activity, which may produce flames, sparks, 
heat or any form of ignition, including smoking.  The most practical method is the use of 
one or more approved (commercially available) flammable/combustible liquid storage 
cabinets.  Each cabinet may store up to the following quantities: 
 
a) 60 gallons of Class I or II liquids. 

b) 120 gallons of Class III liquids. 

 
Cabinets must be labeled "Flammable – Keep Fire Away".  Doors must be kept closed 
and labeled accordingly.  Containers must be kept in the cabinet when not in use. 
There are also restrictions on the maximum allowable container size depending on the 
class of the products.  See table below. 
 

Maximum Size of Containers and Portable Tanks 

 Flammable 
Liquids 

 Combustible 
Liquids 

 

Container Type Class 
1A 

Class  
1B 

Class 
1C 

Class  
II 

Class  
III 

Glass or approved plastic 1 pt 1 qt 1 gal 1 gal 1 gal 
Metal  
(other than DOT drums) 

1 gal 5 gal 5 gal 5 gal 5 gal 

Safety cans 2 gal 5 gal 5 gal 5 gal 5 gal 
Metal drums (DOT spec) 60 gal 60 gal 60 gal 60 gal 60 gal 
Approved portable tanks 660 gal 660 gal 660 gal 660 gal 660 gal 
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General Requirements 
 

• Keep containers of flammable/combustible liquids closed when not in use. 

• Keep flammable/combustible liquids in designated areas and approved cabinets. 

• Do not allow use of unapproved containers for transfer or storage.  Use only 
approved safety cans (5-gallon maximum) with a spring closing lid and spout cover, 
designated to safely relieve internal pressure when exposed to heat or fire. 

• Use only approved self-closing spigots, faucets, and manual pumps when drawing 
flammable/combustible liquids from larger containers/barrels. 

• Use only approved metal waste cans with lids for disposal of shop towels/oily rags. 

• Designate "Smoking" and "No Smoking" areas. 

• Observe all signs indicating "No Smoking," "No Flames," "No Ignition." 

 
Transferring Flammable/Combustible Liquids 
 

• This seemingly routine task can be hazardous if certain precautions are not followed.  
Grounding and bonding must be observed at all times to prevent the accumulation 
of static electricity when transferring containers/barrels one to another: 

• Drums should be grounded (#4 copper conductor) to a grounding rod. 

• Bonding is necessary between conductive containers; (e.g., a barrel and a 
5-gallon container). 
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8.0 AIR MONITORING 

This section of the HASP presents the requirements for conducting air monitoring at the 
Site.  The air monitoring program is designed to ensure protection for both personnel 
working on Site and the surrounding community.  The on-Site monitoring program will 
be conducted by the HSO and will consist of monitoring Site personnel exposures to 
VOCs, inorganic compounds of concern, oxygen and combustible gas levels, hydrogen 
sulfide and carbon monoxide.  This monitoring will be completed with the use of 
real-time reading instruments.    
 
Identification of volatile organic vapor or particulate levels in excess of the action levels 
cited in Section 6.5 shall be reported to the HSO who, in conjunction with the Regional 
Safety and Health Manager, will determine when PPE should be upgraded or operations 
be shut down and restarted.   
 
If work is stopped because action levels have been exceeded, air monitoring will 
continue from a safe distance to determine if there is a threat to the surrounding 
community.   
 
On-Site Air Monitoring 
 
The HSO or Environmental Monitoring Technician will perform air monitoring to 
evaluate the exposure of Site personnel to chemical and physical hazards, verify the 
effectiveness of engineering controls, and determine the proper level of PPE.  Air quality 
will be monitored at the initiation of each work activity and periodically thereafter.  
Background measurements immediately upwind of the EZ will be taken before activities 
commence. 
 
During the progress of excavation activities, the HSO will monitor the levels of VOCs, 
oxygen and combustible gases, and particulate levels on an hourly basis or more 
frequently as necessary.  The following monitoring equipment will be used for this 
purpose: 
 
i) a PID equipped with a 10.6 eV lamp; 

ii) a multigas personal alarm meter (e.g., MSA Passport® Five Star Personal Alarm 
or equivalent); and 

iii) personal aerosol monitor (e.g., MIE® Personal DataRam or equivalent). 
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All instruments will be calibrated on a daily basis in accordance with the manufacturer's 
guidelines.  Records of all calibrations and real-time measurements will be kept in a 
bound field log book. 
 
Real-Time VOC Monitoring 
The HSO will monitor for the presence of VOCs based on Site characteristics, historical 
data, work being conducted in a previously uncharacterized area, etc.  PID readings will 
be taken in and around the exclusion zone.  Action levels for upgrading or downgrading 
of PPE have been established by the U.S. EPA for atmospheres containing unknown 
concentrations of VOCs.     
 
Combustible Gas, Oxygen, Hydrogen Sulfide, and Carbon Monoxide 
 
Air monitoring for combustible gases and oxygen will be conducted during excavation 
entry activities, test pitting activities and during other activities where oxygen deficient 
and/or flammable atmospheres may be encountered (e.g. confined spaces; entry into 
excavations).  The point of excavation and the immediate work area around these 
activities must be monitored to ensure that an adequate level of oxygen is present, and 
to determine if a flammable atmosphere exists.  Combustible gas and oxygen level 
monitoring will be conducted as needed in areas that are suspect.  The HSO will 
determine the monitoring frequency based on the observed Site conditions.  All work 
activity must stop where monitoring indicates the flammable vapors concentration is 
10 percent of the lower explosive limit (LEL) at a location with a potential ignition 
source.  Such an area must be ventilated to reduce the concentration to an acceptable 
level.   
 
Action levels for oxygen and LEL are provided below: 
 
• If oxygen concentrations <19.5 percent are obtained in any personnel work area, 

supplied air respiratory protection will be required and the area will be ventilated. 

• If any oxygen concentrations >22.5 percent are obtained in any work area, retreat to 
a safe atmosphere.  Consult the Regional Safety and Health Manager and Project 
Management for guidance. 

 
Based upon the scope of work involved, oxygen enriched atmospheres are not 
anticipated.  However, it is necessary to be apprised of such readings as they impact LEL 
readings and vice versa. 
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LEL Meter Reading: 
If any readings >10 percent LEL are 
obtained: 

Action Taken: 
Stop all activities in the area to those that will 
not generate sparks; wear non-sparking gear 
and use non-sparking tools. 

If any readings >20 percent LEL are 
obtained: 

Cease all activities and retreat to a safe 
atmosphere.  Consult the Regional Safety and 
Health Manager and Project Management. 

 
In addition to combustible gas and oxygen, monitoring for hydrogen sulfide and carbon 
monoxide will be conducted during confined space entry activities, including excavation 
entry and test pitting activities.   
 
Carbon Monoxide Reading: 
If any readings >20 ppm are obtained: 

Action Taken: 
Cease work immediately and contact the Site 
HSO and confer with the CRA Regional Safety 
and Health Manager. 

Hydrogen Sulfide Meter Reading: 
If any readings >10 ppm are obtained: 

Action Taken: 
Cease all activities in the area and wait for 
direction from Site HSO and confer with the 
CRA Regional Safety and Health Manager. 

 
Air Sampling Program 
 
Selected remedial contractors will be responsible for developing and implementing a 
personal air-monitoring program for its workers.  This program will be included in the 
contractor's Site-specific HASP.     
 
CRA will implement a personnel air-monitoring program for CRA personnel and 
subcontractor workers having the highest potential for exposure to chemicals present on 
Site.  Samples would be collected during the startup of activities, at locations where 
personnel would face potential exposure.  The purpose of this is to verify the adequacy 
of personal protection and to document the actual exposure level to the selected 
chemicals of concern.  Sampling frequency will be determined by the HSO.  Samples will 
be collected and analyzed for the presence of the compounds of concern as determined 
by the HSO.  It is expected that samples will be collected and analyzed for PCBs.  
Appropriate NIOSH procedures and methods will be followed and all samples are to be 
sent to an American Industrial Hygiene Association (AIHA) accredited laboratory.  
Results of the air-sampling program will be posted for personnel to review.   
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9.0 DECONTAMINATION PROCEDURES 

In general, everything that enters the EZ at the Site must either be decontaminated or 
properly discarded upon exit from the EZ.  All personnel, including any State and local 
officials, must enter and exit the EZ through the decontamination area.  Prior to 
demobilization, potentially contaminated equipment will be decontaminated and 
inspected by the HSO before it is moved into the clean zone.  Materials generated during 
decontamination will be containerized for off-Site disposal. 
 
The type of decontamination solution to be used is dependent on the type of chemical 
hazards.  The decontamination solution for this Site is Liquinox (soap) for equipment 
and for any reusable PPE.  A MSDS for Liquinox and all other chemical containing 
products will be maintained on-Site by the HSO. 
 
 
9.1 EQUIPMENT DECONTAMINATION PROCEDURES 

A temporary Equipment Decontamination Pad will be constructed and operational 
before any work begins involving contact with potentially contaminated material.  All 
equipment must be decontaminated within the CRZ or on the decontamination pad by a 
high-pressure washer upon exit from the EZ.  All waste transport vehicles must be 
inspected and clean prior to leaving the Site.  Decontamination procedures should 
include:  knocking soil/mud from machines; water rinsing using a solution of water and 
Liquinox; scraping and brushing with long-handled brushes to remove remaining soils 
and a final water rinse.   Particular attention should be paid to tire treads, equipment 
tracks, springs, joints, sprockets, and under carriages.  Equipment will be allowed to air 
dry in a clean zone before being moved from the Site or traveling onto clean areas.  
Personnel shall wear Level C or Modified D protection when decontaminating 
equipment.  Modified D protection may be used if authorized by the HSO.  Runoff and 
sediments will be collected and stored until appropriate disposal arrangements are 
made.  Appropriate measures (i.e., wind shields) will be taken to minimize the drift of 
mist and spray during decontamination.  Following decontamination and prior to 
equipment removal from the Site or travel on clean areas, each piece of equipment will 
be inspected by the CRA On-Site Construction Coordinator and/or the HSO to ensure 
that the equipment has been properly cleaned.  This inspection shall be included in the 
Site logbook. 
 
In general, equipment decontamination pads should be installed and operated under the 
following guidelines: 
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i) Sized for the width and weight of the heaviest equipment expected, leaving 
sufficient room for decontamination equipment, personnel, and waste fluid 
storage drums. 

ii) Provide an impermeable barrier capable of containing all decontaminated 
liquids. 

iii) Durably constructed to withstand the wear and tear of equipment tires/tracks. 

iv) Provided with a low point sump where all decontaminated fluids can be 
collected and pumped out. 

v) Be constructed such that a minimum amount of materials will require special 
disposal when the decontamination pad is decommissioned.  The use of granular 
fills or stone as the primary load-bearing surface should be avoided. 

vi) The length of the decontamination pad need not be sufficient to contain the 
entire vehicle.  The vehicle can be decontaminated in sections as it passes over 
the pad. 

vii) If possible, vehicle access into the work zone should be made around the 
decontamination pad rather than over it.  This will reduce the wear and tear on 
the pad.  If such access is made possible, the pad should remain blocked 
whenever it is not in use. 

 
An equipment decontamination inspection record will be maintained onsite, which 
includes: 
 
• equipment descriptions with identification numbers or license plates; 

• time and date entering decontamination facility; 

• time and date exiting the decontamination facility; and 

• name of inspector(s) with comment stating that decontamination was performed and 
completed. 

 
 
9.2 PERSONNEL DECONTAMINATION PROCEDURES 
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Personnel decontamination will be completed in accordance with the CRA Health and 
Safety Program for personnel decontamination.  Washwater and sediments will be 
collected and stored with any runoff water collected for subsequent treatment/disposal.  
PPE, trash, etc. will be sent off-Site for disposal.  It will be kept separate from trash 
generated in clean areas of the Site.  A description of the proper procedures for doffing 
PPE as well as personnel decontamination procedures are prescribed in detail in the 
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CRA Health and Safety Programs.  However, the general guidelines for a typical Level C 
decontamination line are described below: 
 
i) upon entering the CRZ, rinse contaminated materials from boots or remove 

contaminated boot covers; 

ii) clean reusable protective equipment; 

iii) remove protective garments, equipment, and respirator.  All disposable clothing 
should be placed in a covered container which is labeled; 

iv) wash hands, face, and neck or shower (if necessary); 

v) proceed to clean area and dress in clean clothing; and 

vi) clean and disinfect respirator for next use. 
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10.0 GENERAL SAFETY AND PERSONAL HYGIENE 

1. Eating at the Site is prohibited except in specifically designated areas.  
Designation of eating areas will be the responsibility of the HSO.  The location of 
these areas may change during the duration of the project to maintain adequate 
separation from the active work area(s). 

2. Smoking at the Site is prohibited except in specifically designated areas. 

3. Individuals getting wet to the skin with effluent from the washing operation 
must wash the affected area immediately.  If clothes in contact with skin are wet, 
then these must be changed. 

4. Hands must be washed with soap and water before eating, drinking, smoking, 
and before using toilets. 

5. All disposable coveralls and soiled gloves will be placed in covered containers at 
the end of every shift or sooner, if deemed necessary by the HSO.  Wastes will be 
stored until proper disposal arrangements have been made. 

6. Personnel working on Site will not be permitted to wear facial hair that interferes 
with the mask-to-face seal on air-purifying respirators. 
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11.0 MEDICAL SURVEILLANCE 

In accordance with the requirements detailed in 29 CFR 1926.65, 29 CFR 1926.62, and 
29 CFR 1910.134, all Site personnel who will come in contact with materials with 
potentially elevated chemical presence will have received medical surveillance by a 
licensed physician or physician's group as per a medical surveillance program 
complying with 29 CFR 1926.65.  
 
Medical records for all on-Site personnel will be maintained by their respective 
employers.  The medical records will detail the tests that were taken and will include a 
copy of the consulting physician's statement regarding the tests and the employee's 
suitability for work. 
 
The medical records will be available to the employee or his/her designated 
representative upon written request, as outlined in 29 CFR 1910.1020. 
 
Each employer will provide certifications to the HSO that its personnel involved in Site 
activities will have all necessary medical examinations and will have obtained medical 
certification prior to commencing work, which requires respiratory protection or 
potential exposure to hazardous materials.  Personnel not obtaining medical certification 
will not perform work within the CRZ and EZ. 
 
Interim medical surveillance will be completed if an individual exhibits poor health or 
high stress responses due to any Site activity or when accidental exposure to elevated 
concentrations of chemicals occur. 
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12.0 ENVIRONMENTAL CONTROL PROGRAM 

This section of the HASP outlines measures to be implemented at the Site to prevent 
hazards associated with environmental conditions. 
 
 
12.1 WEATHER MONITORING 

The HSO or Site Superintendent will be responsible for checking weather forecasts for 
the next day and week of work to provide advance notification of any severe weather 
conditions.  Severe weather conditions (e.g., heavy rains) may cause unsafe conditions at 
the site and in some situations work may have to be stopped. 
 
 
12.2 TORNADO SAFETY POLICY AND PROCEDURES 

Tornadoes occur most frequently between April and October from 3:00 to 7:00 P.M. but 
can occur any time.  In most cases, tornadoes move from a west/southwest direction.  A 
typical tornado is a swirling storm of short duration with winds up to 300 miles per 
hour and a near vacuum at its center.  It appears as a rotating funnel-shaped cloud, from 
gray to black in color, extending towards the ground from the base of a thundercloud.   
 
Tornadoes usually only cover a limited geographical area and give off a roaring sound.  
A tornado is the most concentrated and destructive potential weather event at the Site.  
Tornadoes are usually the result of the interaction of a warm, moist air mass with a cool 
or cold air mass.  Secondary effects of tornadoes include flash flooding, electric power 
outages, transportation-system and communication-system disruption, and fires.  
 
Whenever weather conditions develop that indicate tornadoes are expected, the 
National Weather Service will issue a tornado watch to alert people in a designated area 
for a specific time period (normally six hours) to remain alert for approaching storms.  
The tornado watch is upgraded to a tornado warning when a funnel cloud (tornado) is 
actually sighted or indicated by weather radar. 
 
When a tornado is approaching Site personnel will only have a short time to react.  
Therefore Site personnel must be prepared to react during periods of severe weather.  
Memorize the following tornado danger signs: 
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i) approaching clouds of debris can mark the location of a tornado even if a funnel 
cloud is not visible; 

ii) before a tornado hits, the wind may die down and the air can become very 
still/calm; and 

iii) it is not uncommon to see clear, sunlit skies behind a tornado as they usually 
occur at/near the trailing edge of thunderstorms. 

 
Tornado Evacuation Procedures 
(Tasks being conducted in close proximity of GMPT Bedford Facility and Downstream 
Creek Areas) 
 
Plant Security continuously monitors weather related information provided by Weather 
Data Service.  If Weather Data Service issues a tornado warning (an actual funnel cloud 
is heading in the direction of the GMPT Bedford Facility), Plant Security will activate the 
GMPT Bedford Facility emergency response plan.  CRA will be notified verbally via the 
GMPT Bedford Facility two-way radio system by Plant Security.  Note:  Plant Security 
tornado notification will override all other radio transmissions.   
 
The "take shelter" warning signal is a "slow wail" of the alarm system.  This alarm will 
not be audible to all CRA personnel that are working near the plant.  Therefore, all Site 
personnel will evacuate the work zone(s) when a tornado watch has been issued by the 
National Weather Service.  Personnel will be contacted by cellular telephones or 
contractor-supplied two-way radios.  Check remote areas of the work zone(s) to ensure 
all personnel have reacted to the alert.  Personnel must proceed to the Site mustering 
point and wait for further instructions.  If a tornado watch is upgraded to a tornado 
warning, all personnel will proceed to the designated tornado shelters. Once inside the 
shelter, proceed to the basement and conduct a head count to ensure that all personnel 
are accounted for.  In general, stay away from all windows and doors that lead to the 
outside.  Remain in the shelter until the "all clear" signal is given by Plant Security.  The 
"all clear" signal is a steady horn.   
 
The tornado shelter most accessible to CRA personnel, and personnel occupying the 
adjacent trailers at GM Drive and 4th Street, is located at the wastewater treatment plant 
on the west side of GM Drive.  The shelter has a designated “Tornado Shelter” sign 
visible on the exterior east wall facing GM Drive.  The entrance is located on the 
northwest side of the building. 
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The tornado shelter in close proximity to the downstream Creek Area activities (Peerless 
Road and Bud Ikerd Road is located at the DIVE Christian Church on Peerless Road.  
The entrance to the basement is located on the west side of the church.   
 
Personnel that occupy the trailer at GM Drive and Breckenridge Road will be directed to 
use the main security guard house at the north end of the GM plant building as their 
tornado shelter.   
 
Directions to the shelter are to be communicated to Site personnel during initial Site 
safety orientation and throughout the tornado season during subsequent safety 
meetings.  See Figure 12.1 for shelter locations. 
 
If unable to reach the designated shelter, refer to the emergency procedures listed in the 
next section for personnel working in remote areas.  The best protection in a tornado is 
usually an underground area.  If an underground area is not available, consider small 
interior rooms on the lowest floor without windows, hallways on the lowest floor away 
from doors and windows, rooms constructed with reinforced concrete/brick/block with 
a heavy concrete floor and roof, and protected areas away from doors and windows. 
 
Tornado Evacuation Procedures  
(Tasks being conducted in areas further from the GMPT Bedford Facility) 
 
Personnel working in remote areas away from the GMPT Bedford Facility will need to 
implement additional safety and emergency response procedures.  As personnel have 
the potential to work in areas away from the main trailer complex/GMPT Bedford 
Facility without adequate protective structures (creek/stream and floodplain areas) they 
will depend on having adequate warning of approaching tornadoes.  Field personnel 
will utilize the following procedures when severe weather threatens: 
 
i) monitor weather broadcasts via hand-held battery operated National Oceanic 

and Atmospheric Administration (NOAA) weather radios; 

ii) communicate with base station at CRA trailer complex via hand-held two-way 
radios and/or cellular telephones in order to have current weather data from 
GM Plant Security, etc.; 

iii) stay alert for tornado warning signs and evacuate to the trailer complex during 
thunderstorms; and 

iv) be aware of the potential for flooding (do not drive through areas with high 
ponding water). 
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If outdoors during a tornado, personnel should attempt to get inside a safe building.  
However if shelter is unavailable or there is no time to get indoors, personnel should lie 
in a ditch or low-lying crouch near a strong building/structure or rock formation (try to 
stay on the east side).  Use arms to protect the neck and head.  If traveling in a car/truck, 
never try to out drive a tornado as tornadoes can change direction and lift a car or truck 
into the air.  Get out of the car immediately and seek shelter. 
 
 
12.3 RAIN AND SNOW 

Excessive amounts of precipitation may cause potential safety hazards for all work 
tasks.  The hazards that would be most commonly associated are slipping, tripping, or 
falling due to slippery surfaces.  Further hazards are detailed by work task (Table 7.1). 
 
Severe weather conditions will result in work stoppage and the implementation of 
further emergency measures, as described in the CRA Health and Safety Program. 
 
 
12.4 TEMPERATURE 

Site activities are expected to be conducted year-round.  Temperature extremes may be 
experienced which require measures to be implemented to prevent health and safety 
hazards from occurring.  Potential hazards arising from temperature extremes are heat 
stress and cold exposure. 
 
 
12.5 WIND 

High winds may be encountered at the Site and these can cause hazards that may affect 
Site personnel health and safety.  Preventative measures that will be implemented if 
necessary are as follows: 
 
i) restricted Site activity; 

ii) battening down light equipment or building materials; 

iii) partially enclosing work areas; and 

iv) reduction or stoppage of work activities. 
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13.0 CONFINED SPACE ENTRY PROCEDURE 

A confined space provides the potential for unusually high concentrations of 
contaminants, explosive atmospheres, oxygen deficient atmospheres, limited visibility, 
and restricted movement.  Included in this definition is any excavation that is greater 
than or equal to four feet deep and has limited access.  This section establishes 
requirements for safe entry into, continued work in, and safe exit from confined spaces.  
Additional information regarding confined space entry can be found in 29 CFR 1926.21, 
29 CFR 1910.146, and NIOSH-106.  Entry into a confined space will only be undertaken 
after remote methods have been tried and found not to be successful.  If confined space 
entry is required, such work will only be undertaken following the guidelines presented 
in the CRA Health and Safety Programs or an approved contractor's Confined Space 
Entry Program.  The contractor's Program must minimally meet the requirements of the 
CRA Program. 

 
  
 

13968 (95) 65 CONESTOGA-ROVERS & ASSOCIATES 



Revision 1 
April 13, 2007 

 
 

14.0 EMERGENCY RESPONSE 

It is essential that Site personnel be prepared in the event of an emergency.  Emergencies 
can take many forms; illnesses or injuries, chemical exposure, fires, explosions, spills, 
leaks, releases of harmful contaminants, or sudden changes in the weather (See 
Section 12 – Environmental Control Program).  The following sections outline the 
general procedures for emergencies. Emergency information should be posted as 
appropriate.  All serious emergencies will be reported to the local fire and/or police 
departments as well as the GMPT Bedford Facility Contact.  Upon arriving at the Site, 
they will give CRA further direction as to the responsibilities during any emergency 
situation.  It is possible they may wish to take the lead or they may ask CRA to take the 
lead. 
 
 
14.1 EMERGENCY CONTACTS 

Fire:  911 

Police:  911 

Ambulance:  911 
Main Hospital:  Bedford Medical Center  
 2900 16th Street  

 Bedford, Indiana 47421 
 Telephone:  812-275-1200 
 
Directions to the Hospital: Exit Trailer Complex and make left (south) onto GM Drive 
(0.3 miles).  Go to Stop Sign and make right (West) onto 5th Street (0.7 miles).  At red 
light make left (south) onto Lincoln Avenue (0.7 miles).  Make right (west) onto Williams 
Boulevard (0.7 miles).  Make left (south) onto Beech Street (0.7 miles).  Make right (west) 
onto 16th Street (0.5 miles).  Bedford Medical Center is on left (see Figure 14.1 for map). 
 
Optional Hospital:  Dunn Memorial Hospital  
 1600 23rd Street  

 Bedford, Indiana 47421 
 Telephone:  812-275-3331 
 
Directions to the Hospital: Exit Trailer Complex and make left (south) onto GM Drive 
(0.3 miles).  Go to Stop Sign and make right (West) onto 5th Street (0.7 miles).  At red 
light make left (south) onto Lincoln Avenue (0.7 miles).  Make right (west) onto 15th 
Street (0.8 miles).  Make left (south) onto M Street (0.1 miles).  Make right (west) onto 
25th Street (0.7 miles).  Make a right into hospital entrance (see Figure 14.1 for map). 
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14.2 ADDITIONAL EMERGENCY NUMBERS 

National Response Center (NRC) 800-424-8802 

Agency for Toxic Substances and Disease Registry 404-488-4100 (24 Hours) 

Poison Control Center 800-942-5969 

U.S. EPA Emergency Response 800-424-8802 

State of Indiana Emergency Response Commission 317-243-5176 

Underground Utilities Location Service 800-382-5544 

GM Contact (Cheryl Hiatt)  248-680-5219 (Office)  
 313-510-4328 (Cell) 

GM Contact (Ed Peterson)  248-680-5726 (Office) 

 313-506-9465 (Cell) 

GM Contact (Laura Fitzpatrick)  313-665-4881 

CRA Project Manager (Glenn Turchan)  519-884-0510 

CRA Regional Manager of Safety and Health (Jeffrey Maranciak) 412-963-7313 (Office) 

 412-225-6375 (Cell) 

CRA Overall Project Coordinator (Jim McGuigan)  773-380-9933 (Office) 

 708-476-4793 (Cell) 

CRA On-Site Construction Coordinator (Katie Kamm)   812-277-8954 (Office) 

 651-295-7400 (Cell) 

CRA On-Site HSO (Dan Nelson)  812-278-8965 (Office) 

 812-276-3505 (Cell) 

 

 
 
14.3 EMERGENCY EQUIPMENT AVAILABLE ON SITE 

Communication Equipment Location 
Emergency Alarms/Horns CRZ 
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Medical Equipment 
OSHA Approved First Aid Kit CRZ/SZ and Each Site Vehicle 
Sized for a Minimum of 20 people 
Portable Emergency Eyewash Bottles 
 
Fire Fighting Equipment 
Two 20-Pound ABC Type Dry Chemical Fire Extinguishers CRZ 
One 2.5-Pound ABC Type Dry Chemical Fire Extinguishers Each Site Vehicle 
 
 
14.4 PROJECT PERSONNEL RESPONSIBILITIES 

DURING EMERGENCIES  

HEALTH AND SAFETY OFFICER (HSO) 
 
As the administrator of the HASP, the HSO has primary responsibility for responding to 
and correcting emergency situations.  The HSO will: 
 
i) take appropriate measures to protect personnel including: withdrawal from the 

EZ, total evacuation and securing of the Site or upgrading or downgrading the 
level of protective clothing and respiratory protection; 

ii) take appropriate measures to protect the public and the environment including 
isolating and securing the Site, preventing runoff to surface waters and ending or 
controlling the emergency to the extent possible; 

iii) ensure that appropriate Federal, State, and local agencies are informed, and 
emergency response plans are coordinated.  In the event of fire or explosion, the 
local fire department should be notified immediately.  In the event of an air 
release of toxic materials, local authorities should be informed in order to assess 
the need for evacuation.  In the event of a spill, sanitary districts and drinking 
water systems may need to be alerted; 

iv) ensure that appropriate decontamination treatment or testing for exposed or 
injured personnel is obtained; 

v) determine the cause of the incident and make recommendations to prevent the 
recurrence; 

vi) ensure that Section 12 - Environmental Control Program is implemented when 
severe weather (flooding, tornado threats, high winds, rain/snow, etc.) threatens 
the Site; and 

vii) ensure that all required reports have been prepared. 
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14.5 MEDICAL EMERGENCIES 

Any person who becomes ill or injured in the EZ must be decontaminated to the 
maximum extent possible.  If the injury or illness is minor, full decontamination should 
be completed and first aid administered prior to transport.  If the patient's condition is 
serious, at least partial decontamination should be completed as much as possible 
without causing further harm to the patient.  First aid should be administered while 
awaiting an ambulance or paramedics.  All injuries and illnesses must immediately be 
reported to the HSO and On-Site Construction Coordinator. 
 
Any person transporting an injured/exposed person to a clinic or hospital for treatment 
should take with them directions to the hospital and a listing of the contaminants of 
concern to which they may have been exposed. 
 
Any vehicle used to transport contaminated personnel will be cleaned or 
decontaminated as necessary. 
 
 
14.6 FIRE OR EXPLOSION 

In the event of a fire or explosion, the local fire department should be notified 
immediately.  The local fire department may be deployed if there is a fire or the 
possibility of a fire or explosion.  Upon their arrival, the HSO or designated alternate 
will advise the fire commander of the location, nature, and identification of the 
hazardous materials on Site.  The nature of the emergency will dictate measures to be 
implemented. 
 
If it is safe to do so, Site personnel may: 
 
i) if hazardous, report to the Agency On-Scene Coordinator and/or Project 

Manager; 

ii) use fire fighting equipment available on Site; or 

iii) remove or isolate flammable or other hazardous materials that may contribute to 
the fire. 
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14.7 SPILLS OR CONTAINER LEAKS 

In the event of a spill or leak, Site personnel will: 
 
i) report spills and releases to the Agency On-Scene Coordinator, Project Manager, 

the NRC, and State Emergency Response Commission (SERC); 

ii) locate the source of the spillage and stop the flow if it can be done safely; and 

iii) begin containment and recovery of the spilled materials. 
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15.0 RECORD KEEPING 

The HSO shall establish and maintain records of all necessary and prudent monitoring 
activities as described below: 
 
i) name and job classification of the employees involved on specific tasks; 

ii) records of qualitative/quantitative fit testing and physical examination results 
for Site personnel; 

iii) daily air monitoring/sampling logs and daily instrument calibration logsheets; 

iv) air sampling results; 

v) maintaining a Site safety logbook; 

vi) records of all OSHA training certification for Site personnel; 

vii) records of training acknowledgment forms; and 

viii) emergency reports describing any incidents or accidents. 

 
  
 

13968 (95) 71 CONESTOGA-ROVERS & ASSOCIATES 



figure 1.1
SITE LOCATION

GM POWERTRAIN BEDFORD FACILITY

13968-00(095)GN-WA001 APR 17/2007

BASE SOURCE: USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLES;
BARTLETTSVILLE, INDIANA 1994
BEDFORD EAST, INDIANA 1978
BEDFORD WEST, INDIANA 1993
OOLITIC, INDIANA 1987

1000ft5000

INDIANA

BEDFORD

LEGEND

FACILITY BOUNDARY



3123000 3124000 3125000 3126000

13
22

00
0

13
23

00
0

13
24

00
0

13
25

00
0

3123000 3124000 3125000 3126000

13
22

00
0

13
23

00
0

13
24

00
0

13
25

00
0

DOCK

AREA

LOADING DOCK

PARKING

LOADING

LOADING
DOCK

AREA
PARKING

DIAMOND
BALL

SUB STATION

PARKING

PARKING

AREA

PARKING
AREA

AREA

NPDES OUTFALL 003

NPDES OUTFALL 002

SOUTH DIE CAST AREA

NORTH DIE CAST AREA

NORTH MAKE #4
NORTH MAKE #5

SOUTH MAKE #1

NORTH MAKE #1

NORTH MAKE #2
NORTH MAKE #3

RECEIVING
OFFICE

TOOL ROOM
ANNEX DOCK

CHIP
BUILDING

CRUSHING
BUILDING

ALUMINUM CHIP/BULK
STORAGE AREA OIL HOUSE

STORAGE
AREA

FORMER RCRA HAZARDOUS
WASTE STORAGE AREA

SPRING

SALARY
PARKING

HENRY
SYSTEM

MINERALS PROCESSING
FACILITY

ROUNDHOUSE
FILTER

BUILDING

NORTHERN
SPRING

SOUTHERN
SPRING

SLUDGE
BUILDING

MILLION GALLON
TANK
(EAST SLUDGE
SURGE TANK)

OUTFALL 001
FORMER NPDES

ALLOY STORAGE/
SHEET METAL

AND FABRICATION

MAINTENANCE

BUILDING

FORMER

FORMER

WASTE

TOWER

TOWER

SUBSTATION

LOADING
DOCK

SUB
STATION

TREATMENT

TREATMENT
TANK

TANK

FORMER

APPROXIMATE GM PROPERTY BOUNDARY

FENCE LINE

RAILROAD TRACKS

DIRT ROADS

ROADS / PAVED AREAS

LEGEND

STREAMS

Approved

DRAWING STATUS

ON Revision

Date Initial

Date Initial

Status

Scale:

Source Reference:

Project Manager: Reviewed By:

Project N :o

Date:

Report N :o Drawing No :

THIS BAR MEASURES 1" ON ORIGINAL.  ADJUST SCALE ACCORDINGLY.

SCALE VERIFICATION

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

SITE PLAN

BASE MAP COMPLETED BY AIR-LAND SURVEYS, FLINT, MI. APRIL 2001

J.M. M.K. NOVEMBER 2004

13968-00 095 figure 1.2
13968-00(095)GN-WA006 APR 17/2007

AS SHOWN

0 100 200ft

EXISTING GROUND SURFACE
ELEVATION CONTOURS (feet AMSL)600



figure 1.3
PROJECT TEAM ORGANIZATION

GM POWERTRAIN BEDFORD FACILITY

13968-00(095)GN-WA009 APR 17/2007



X

X

X

X

X

X

X

X

figure 12.1
TORNADO SHELTER LOCATIONS

GM POWERTRAIN BEDFORD FACILITY

13968-00(095)GN-WA007 APR 13/2007

LEGEND
EXISTING GROUND SURFACE
ELEVATION CONTOURS (feet AMSL)

400ft2000

APPROXIMATE GM PROPERTY BOUNDARY

APPROXIMATE SURFACE WATER LOCATION
EXISTING BUILDINGS

EXISTING VEGETATION

DIRT ROADS

FENCE LINE

RAILROAD TRACKS

ROADS / UNPAVED AREAS

ROADS / PAVED AREAS

PRIMARY TORNADO SHELTER

SECONDARY TORNADO SHELTER



figure 14.1
HOSPITAL ROUTE MAP
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DIRECTIONS TO BEDFORD MEDICAL CENTER (812 275 1200)
1. Leave office trailer and make left (South) on GM Dr. (0.3
miles)
2. At stop sign make right (West) on to 5th St. (0.7 miles).
3. At Red light make left (South) on to Lincoln Ave. (0.7
miles).
4. Make right (West) on to Williams Blvd. (0.7 miles).
5. Make left (South) on to Beech St. (0.7 miles).
6. Make a right (West) on to 16th St. (0.5 miles).
7. Bedford Medical Center on left (South).
8. Directions for optional hospital are included in Section 14
of the HASP.



TABLE 6.1 
 

SPECIFIC PERSONAL PROTECTION LEVELS 
REMEDIAL ACTION ACTIVITIES 

GMPT – BEDFORD PLANT 
BEDFORD, INDIANA 

 
Work Task Expected 

Maximum 
Protection Level 

(1) 

Alternate 
Protection Level 

(2) 

Mobilization and demobilization of labor, materials, and equipment to 
and from the Site 

 Modified D D 

   
Oversight of construction activities: Staging area construction; 
placement of designated materials within the staging area and 
subsequent off-Site transportation and disposal of impacted materials; 
contractor mobilization, demobilization, decontamination, and setup 
activities; Site clearing/tree removal; stormwater control construction; 
excavation, handling and backfilling activities; stream monitoring and 
water management activities; air monitoring/sampling; and Site 
restoration activities 

Level C Modified D  
Level D 

   
Drilling (investigative) activities Level C Modified D 

Level D 
   
Sampling and monitoring (investigative) activities Modified D Level D 
   
 Perimeter air monitoring activities Modified D Level D 
   
Test pit excavations and associated activities  
(Note:  If intact drums are encountered then the CRA HSO and On-Site 
Coordinator will implement the CRA Drum Handling Program.)   

Level B Level C  
Modified D 

   
Site restoration activities Modified D Level D 
   
Personnel and equipment decontamination activities Level C Modified D 

Level D 
Notes: 
Specific requirements for protection levels are detailed in Section 6.1. 
 

(1) Level B:  To be worn when the highest level of respiratory protection is needed.  Activities associated 
with the test pitting operations may require the use of Level B protection.  If above background PID 
readings are encountered and CRA is unable to identify and quantify the contaminants then Level B 
protection will be necessary (see Section 6.5 for additional information).  If readings subside workers 
will be able to downgrade.  All unknown intact drums will be handled in Level B.   
Level C:  To be worn when the criterion for using air purifying respirators (APRs) are met and a 
lesser level of skin protection is needed. 

 Modified D:  To be worn when dermal protection is required; however, no respiratory hazards are 
present.  It provides minimal protection against chemical hazards. 

 

(2) Alternate protection levels will be used if monitoring indicates that conditions are appropriate or the 
HSO and On-Site Construction Coordinator agree that there is a reduced potential of exposure. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:   DECONTAMINATION OF PERSONNEL AND EQUIPMENT 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slip, Trip, Falls Use three points of contact to mount and dismount 
equipment.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
according to CRA SOPs.  Do not stand in water when 
using electrical equipment.  All electrical equipment 
will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Personnel and 
Equipment 
Decontamination 
Activities 
 

Fueling Equipment No smoking, allow device to cool before re-fueling, 
follow storage requirements (reference MSDS). 

Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; boot 
covers/ rubber booties; 
faceshield or goggles (as 
needed); and hearing 
protection (as necessary). 
 
 
Contingency: 
Level C: 
Modified Level D plus full-
face APR with OV/Acid Gas 
and P-100 Cartridges. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Chemical Hazards Follow air monitoring program and wear proper 
PPE. 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace or remove defective 
tools, wear the appropriate eye and foot protection. 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA.  Follow CRA Hearing Conservation 
Program. 

Training Requirements 
• Inspect site daily to recognize and correct hazards (inspect equipment before using); 
• Hazard Communication; 
• 40-Hour HAZWOPER and 8-Hour Refresher (as necessary); 
• Personal Protective Equipment ; and 

• Site specific training on specific site tasks (i.e., use of pressure washer). 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:   MOBILIZATION AND DEMOBILIZATION ACTIVITIES AND SITE RESTORATION ACTIVITIES 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slip, Trip, Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
according to CRA SOPs.  Do not stand in water when 
using electrical equipment.  All electrical equipment 
will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Mobilization and 
Demobilization of 
Equipment, Materials 
and Personnel and  Site 
Restoration Activities 

Fueling Equipment No smoking, allow device to cool before re-fueling, 
follow storage requirements (reference MSDS). 

Level D: 
Hard hat; high-visibility safety 
vest; safety glasses; hearing 
protection (as necessary); work 
gloves; and safety-toed boots. 
 
Contingency - 
Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; and boot 
covers/ rubber booties; and 
hearing protection (as 
necessary).  
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA.  Follow CRA Hearing Conservation 
Program. 

Utilities Maintain proper utility clearances – Use a spotter if 
necessary.  All utilities will be located prior to 
conducting work. 

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace defective tools, wear 
the appropriate eye and foot protection. 

Training Requirements 

• Inspect site daily to recognize and correct hazards (inspect equipment and hand/power tools daily/before use); 
• Hazard Communication; 
• Personal Protective Equipment ; and 

• Site-specific training on specific site tasks and safety procedures. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity: OVERSIGHT OF REMEDIAL CONTRACTOR ACTIVITIES 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slip, Trip, Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
according to CRA SOPs.  Do not stand in water when 
using electrical equipment.  All electrical equipment 
will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Oversight of 
Contractor(s) 
Performing Remedial 
Action Activities 

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Level D: 
Hard hat; high-visibility safety 
vest; safety glasses; hearing 
protection (as necessary); work 
gloves; and safety-toed boots. 
 
Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; and boot 
covers/ rubber booties; and 
hearing protection (as 
necessary).  
 
Contingency – 
Level C: 
Modified Level D plus full-
face APR with OV/Acid Gas 
and P-100 Cartridges. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Chemical Hazards Wear proper PPE.  Follow air monitoring program.  
Ensure that Site is properly demarcated – Follow 
proper Site control measures as outlined in the 
HASP. 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Ladder Safety Hazards Provide training to affected personnel on the safe use 
and inspection of ladders.  Enforce compliance. 

Fall Hazards Maintain a 100% tie-off at/above 6 feet, follow a fall 
protection program in accordance with 29 CFR 1926 
– Subpart M, and provide appropriate training to 
affected personnel.  See guidelines contained in the 
HASP. 

Excavation Hazards Ensure that all excavation activities are conducted 
according to procedures outlined in the HASP and 
according to 29 CFR 1926 - Subpart P.  Contractor is 
to designate a “competent person” that is responsible 
for meeting all requirements of Subpart P. 

Utilities Maintain proper utility clearances – Use a spotter if 
necessary.  All utilities will be located prior to 
conducting work. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace defective tools, wear 
the appropriate eye and foot protection. 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA.  Follow CRA Hearing Conservation 
Program. 

Training Requirements 
• Hazard Communication; 

• Inspect site daily to recognize and correct hazards (inspect equipment and hand/power tools daily/before use); 
• Site-specific training on specific site tasks and safety procedures. 
• 40-Hour HAZWOPER, 8-Hour Refresher (as necessary) and 8-Hour HAZWOPER Supervisory Training (as necessary); and 
• Personal Protective Equipment. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:  DRILLING (INVESTIGATIVE) ACTIVITIES 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slips/Trips/Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
according to CRA SOPs.  Do not stand in water when 
using electrical equipment.  All electrical equipment 
will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Installation of 
Monitoring Wells, etc. 

Fueling Equipment No smoking, allow device to cool before re-fueling 
and follow proper storage requirements. 

Modified D: 
Safety glasses; hard hat; ear 
plugs/muffs; inner gloves; 
work gloves; Tyvek coveralls 
(as needed); and safety-toed 
boots. 
 
Contingency – 
Level C: 
Modified Level D plus full-
face APR with OV/Acid Gas 
and P-100 Cartridges. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Chemical Hazards Wear proper PPE.  Follow air monitoring program.  
Ensure that Site is properly demarcated – Follow 
proper Site control measures as outlined in the 
HASP. 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Fall Hazards Maintain a 100% tie-off at/above 6 feet, follow a fall 
protection program in accordance with 29 CFR 1926 
– Subpart M, and provide appropriate training to 
affected personnel.  See guidelines contained in the 
HASP. 

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace defective tools, wear 
the appropriate eye and foot protection. 

Rigging Inspect rigging before each use. 
Utilities Maintain proper utility clearances.  All utilities will 

be located prior to conducting work.  Conduct an 
underground utility search. 

Hazards Associated with 
Drilling: Proximity of Drill 
Rig, etc. 

Beware of drill rig and struck-by hazards.  Ensure 
that driller conducts daily inspections and follows 
safe work practices.  Drilling contractor will provide 
and implement a Site-specific HASP for its scope of 
work. 

  

CRA 13968 (95) 



 
 TABLE 7.1 Page 10 of 17 

 
ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA.  Follow the CRA and drilling 
contractor’s Hearing Conservation Program. 

Training Requirements 
• Hazard Communication;  
• 40-Hour HAZWOPER, 8-Hour Refresher (as necessary) and 8-Hour HAZWOPER Supervisory Training (as necessary); and 
• Personal Protective Equipment; 

• Inspect site daily to recognize and correct hazards (inspect equipment and hand/power tools daily/before use); 
• Inspect drill rig daily; and 
• Site-specific training on specific tasks (drilling safety procedures, etc.). 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:  AIR MONITORIING ACTIVITIES 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slips/Trips/Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
and according to CRA SOPs.  Do not stand in water 
when using electrical equipment.  All electrical 
equipment will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Air Sampling Activities – 
Collection and 
Deployment of Sampling 
Media, Calibration, 
Operation and 
Maintenance of 
Samplers, etc.  

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Level D: 
Hard hat; high-visibility safety 
vest; safety glasses; hearing 
protection (as necessary); work 
gloves; and safety-toed boots. 
 
Contingency - 
Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; and boot 
covers/ rubber booties; and 
hearing protection (as 
necessary). 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Chemical Hazards Wear proper PPE.  Follow air monitoring program.  
Ensure that Site is properly demarcated – Follow 
proper Site control measures as outlined in the 
HASP. 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace defective tools, wear 
the appropriate eye and foot protection. 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA. 

Training Requirements 
• Hazard Communication; 
• Inspect site daily to recognize and correct hazards (inspect equipment and hand/power tools daily/before use); 
• Site-specific training on specific site tasks and safety procedures. 

• 40-Hour HAZWOPER and 8-Hour Refresher (as necessary); and 
• Personal Protective Equipment. 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:  SAMPLING AND MONITORING (INVESTIGATIVE) ACTIVITIES 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slips/Trips/Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Electrical Hazards GFCIs will be used to reduce electric shock.  All 
electrical equipment will be inspected prior to use 
and according to CRA SOPs.  Do not stand in water 
when using electrical equipment.  All electrical 
equipment will be UL/FM approved. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

 Collect Monitoring Well 
Water Elevations; Water, 
Soil, Sediment, and Oil 
Samples; and Other 
Relevant Data Collection 

Fueling Equipment No smoking, allow device to cool before re-fueling, 
follow storage requirements (reference MSDS). 

Level D: 
Hard hat; high-visibility safety 
vest; safety glasses; hearing 
protection (as necessary); inner 
gloves; boot covers (as 
necessary) and safety-toed 
boots. 
 
Contingency - 
Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; and boot 
covers/ rubber booties; and 
hearing protection (as 
necessary).  
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Chemical Hazards Wear proper PPE.  Follow air monitoring program.  
Ensure that Site is properly demarcated – Follow 
proper Site control measures as outlined in the 
HASP. 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Fall Hazards Maintain a 100% tie-off at/above 6 feet, follow a fall 
protection program in accordance with 29 CFR 1926 
– Subpart M, and provide appropriate training to 
affected personnel.  See guidelines contained in the 
HASP. 

Training Requirements 
• Inspect site daily to recognize and correct hazards (inspect equipment before using); 

• Hazard Communication; 
• Personal protective equipment; 
• 40-Hour HAZWOPER and 8-Hour Refresher (as necessary); and 
• Site specific training on specific site tasks (i.e., use of sampling equipment). 
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Activity:   TEST PIT EXCAVATION ACTIVITIES 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Slip, Trip, Falls Use three points of contact to mount/dismount 
machinery.  Continuously inspect work areas for 
slip, trip & fall hazards.  Be aware of surroundings.  
Practice good housekeeping. 

Heat/Cold Stress Dress appropriately and follow guidelines found in 
the HASP.  Drink sports drinks/plenty of water and 
use cooling devices. 

Biological Hazards – Insects, 
Snakes, Poison Plants, etc. 

Wear appropriate PPE and keep necessary first aid 
supplies readily available.  Use insect repellant and 
snake chaps as needed and follow guidelines 
presented in the HASP.  Practice good personal 
hygiene – wash hands and face regularly.  Learn to 
identify poisonous plants, insects and snakes. 

Dangerous Weather 
Conditions 

Consult local weather reports daily, watch for signs 
of severe weather, use portable, battery-powered 
weather radio, etc.  Suspend or reduce work during 
sever weather.   

Pinch Points and Sharp 
Objects 

Keep hands, feet, & clothing away from moving 
parts/devices.  Use appropriate PPE and select the 
proper tool for the job.  Provide barriers and/or 
signage indicating swing radius of equipment, 
according to CRA’s SOPs. 

Fueling Equipment No smoking, allow device to cool before re-fueling, 
follow storage requirements (reference MSDS). 

Excavation of Test Pits 
and Subsequent 
Sampling Activities 

Chemical Hazards Wear proper PPE.  Follow air monitoring program.  
Ensure that Site is properly demarcated – Follow 
proper Site control measures as outlined in the 
HASP. 

Modified D: 
Hard hat; high visibility safety 
vest; safety glasses; safety-toed 
boots; Tyvek or polycoated 
Tyvek coveralls (as needed); 
inner/ outer gloves; and boot 
covers/ rubber booties; and 
hearing protection (as 
necessary).  
 
Level C: 
Modified Level D plus full-
face APR with OV/Acid Gas 
and P-100 Cartridges. 
 
Contingency- 
Level B: 
Modified D (with polycoated 
Tyvek or Saranex coveralls) 
and a supplied air respirator.  
Respirator is to be a positive 
pressure-demand SCBA or 
positive pressure-demand 
airline respirator with escape 
bottle for emergency egress 
purposes.   
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Heavy Lifting Follow safe lifting practices in the HASP.  Lift items 
within your capabilities.  Ask for assistance if 
necessary.  Limit single person lifts to 50 pounds or 
less unless a lifting device (dolley, lift truck, etc.) is 
used. 

Moving Heavy Equipment 
and Vehicles 

Inspect work area and be aware of surroundings at 
all times.  Establish traffic patterns and wear safety 
vests.  Use a spotter around moving or backing 
equipment. 

Noise Wear appropriate hearing protection if noise levels 
exceed 85 dBA. 

Utilities Maintain proper utility clearances.  All utilities will 
be located prior to conducting work.  Conduct an 
underground utility search/subsurface investigation. 

Fall Hazards Maintain a 100% tie-off at/above 6 feet, follow a fall 
protection program in accordance with 29 CFR 1926 
– Subpart M, and provide appropriate training to 
affected personnel.  See guidelines contained in the 
HASP. 

Potential to Encounter Buried 
Drums - Intact 

Follow CRA Drum Handling SOP.  Utilize proper 
PPE and air monitoring procedures for unknown 
drums, etc.   

Use of Hand & Power Tools Follow manufacturer’s safety precautions, inspect 
tools daily prior to use, replace defective tools, wear 
the appropriate eye and foot protection. 

Excavation and Trenching 
Hazards 

Ensure that all excavation activities are conducted 
according to procedures outlined in the HASP and 
according to 29 CFR 1926 - Subpart P.  CRA will 
designate a “competent person” that is responsible 
for meeting all requirements of Subpart P.   
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ANTICIPATED HAZARDS/RISKS AND HAZARD CONTROLS 

REMEDIAL ACTION ACTIVITIES 
GMPT – BEDFORD PLANT 

BEDFORD, INDIANA 
 
 

Description of Task Potential Hazards Preventative Measures and Controls PPE 

Training Requirements 

• Inspect site daily to recognize and correct hazards (inspect equipment and hand/power tools daily/before use); 
• Hazard Communication; 

• Competent Person Training for Excavations for Person(s) Supervising Excavation(s); 
• 40-Hour HAZWOPER, 8-Hour Refresher (as necessary) and 8-Hour HAZWOPER Supervisory Training (as necessary); and 
• Personal Protective Equipment ; and 
• Site-specific training on specific site tasks and safety procedures (drum handling, excavation safety, etc.). 
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TRAINING ACKNOWLEDGEMENT FORM 
 
 
I have read and/or received instruction on the Site Safety Plan and understand the Site Safety 
Plan.  I have been informed who to contact if I have any questions and know where to report 
any additional health and safety hazards.  I agree to work to the safety plan guidelines and 
understand that failure to do so could result in removal from the Site. 
 
 

Date Printed Name Signature Company 
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DAILY SAFETY MEETING LOG 
 
 
PROJECT: _________________________    LOCATION:   

DATE/TIME:   
 
1. Safety Issues or Topics Discussed: 
DAILY SITE SAFETY INSPECTION/AUDIT CONDUCTED – REPORT UNSAFE ACTS, 

CONDITIONS, and/or PRACTICES IMMEDIATELY. 

 
 
 

2. Work Summary and Physical/Chemical Hazards of Concern: 
Planned Activities: 

 
Physical hazards: 

Biological hazards: 

Chemicals onsite:  

3. Protective Equipment/Procedures: 
Level D PPE = hardhat; gloves, safety vest and hearing protection (as needed); safety glasses; 

steel-toed work shoes/boots.   

 
 
 

4. Emergency Procedure: 
MUSTERING POINT: 
In event of an emergency gather/proceed to mustering point(s). 
 
 
 

5. Signatures of Attendees (Handwriting must be legible): 
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POWERTRAIN GROUP – BEDFORD PLANT SAFETY AND FIRE SPECIFICATIONS 
FOR OUTSIDE CONTRACTORS  
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Supervisor:
Equipment:
Key Risks:
Job Scope:
PPE Required:
Job Description:

  Date THA/JSA Issued:  ____________________

  Page:    ____  of ____THA/JSA Filename:  THA/JSA ____________________________

Task Hazard Analysis/Job Safety Analysis Form

Identify Job Steps, Key Risks, and Measures to Control Risks

MEMBERS OF THE THA/JSA TEAM SIGN BELOW
1. 4. 7.
2. 5. 8.
3. 6. 9.

PERSONNEL 
RESPONSIBILITY

SEQUENCE OF BASIC JOB STEPS IDENTIFY POTENTIAL RISKS PREVENTIVE MEASURES TO CONTROL 
RISKS

All Personnel 1.  Perform STAR Process
Verify personnel training



Task Hazard Analysis/Job Safety Analysis Form   Date THA/JSA Issued:  ____________________

THA/JSA Filename:  THA/JSA ____________________________   Page:    ____  of ____

PERSONNEL 
RESPONSIBILITY

SEQUENCE OF BASIC JOB STEPS IDENTIFY POTENTIAL RISKS PREVENTIVE MEASURES TO CONTROL 
RISKS
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DRUM HANDLING 

1.0 DRUM HANDLING 

Although buried containers are not expected to be encountered during the excavation, 
should buried containers be found, containers will be handled in accordance with the 
standard operation procedures outlined below.  Cleanup operations involving drums 
and containers must be carried out safely.  This means that the handling, sampling, 
testing, staging, transport, decontamination, evacuation, excavation, and bulking of 
drums and containers must be carried out with minimal risk.  When new containers are 
used, they must meet minimum standards according to Department of Transportation 
(DOT), Occupational Safety and Health Act (OSHA), and United States Environmental 
Protection Agency (USEPA) regulations. 
 
 
1.1 SITE PREPARATION 

Before commencing site activities involving the handling of drummed waste, the area 
must be prepared to facilitate operations and eliminate obvious physical hazards.  
Roadways, work areas, and storage areas should be constructed to provide ease of 
access and a sound roadbed for heavy equipment and vehicles.  Security fences or 
barricades should be erected.  Work areas should be cleared and physical hazards 
should be eliminated as much as possible.  Physical hazards to consider include: 
 
• Ignition sources in flammable areas such as drum opening and bulking areas. 

• Exposed and/or underground electrical wiring and low overhead wires which may 
be cut or entangled in equipment resulting in electrical shock, short circuits, and 
possible fires. 

• Sharp, protruding edges such as torn metal, glass, nails, and other objects which can 
puncture or tear protective clothing or equipment. 

• Unsecured railings, loose steps or flooring, holes, slippery surfaces, debris, and other 
obstacles that can cause slips, trips, and falls. 

• Protruding objects which can cause slips, trips, and falls. 

• Weeds and debris which obstruct visibility. 
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Weeds and debris can be removed, walking surfaces can be cleared and repaired, skid 
resistant strips can be installed on slippery surfaces, railings can be repaired or installed, 
stairs and ladders can be secured, electrical wiring can be repaired or relocated, and 
sharp objects and protruding edges which cannot be removed can be covered or 
properly guarded.  Staging areas can be constructed to facilitate safe and effective 
operations. 
 
 
1.2 GENERAL RULES 

• Drums and containers used must meet minimum DOT regulations. 

• If practical, drums and containers will be inspected to insure their integrity prior to 
being moved.  If drums or containers are stored or stacked so that inspection is 
impossible, they should be moved to an accessible location for inspection prior to 
further handling. 

• Unlabeled drums and containers will be assumed to contain hazardous substances 
and treated accordingly until contents are positively characterized. 

• Site operations shall be organized so as to minimize the amount of drum or 
container movement required. 

• All employees exposed to transfer operations shall be warned of potential hazards 
associated with contents of any drums or containers involved. 

• DOT specified salvage drums or containers and suitable sorbent materials shall be 
available in areas where spills may occur. 

• Where major spills are possible, a spill containment program shall be implemented 
as part of the site Health and Safety Plan (HASP).  The spill containment program 
shall allow for the containment and isolation of the entire volume being transferred. 

• Drums and containers that can not be moved without rupture or leakage will be 
emptied into a sound container. 

• Some type of detection system (such as ground-penetrating radar) shall be used to 
estimate the location and depth of buried drums or containers. 

• Buried drums shall be excavated carefully to prevent rupture. 

• Suitable fire extinguishing equipment will be kept on hand and ready for use. 
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2.0 OPENING DRUMS AND CONTAINERS 

These procedures are to be followed in areas where drums or containers are being 
opened: 
 
• The buddy system is to be utilized at all times during drum opening operations. 

• Level B is mandatory if the drum contents are unknown. 

• If airline respirators are used, air cylinder connections must be protected from 
contamination and the entire system shall be protected from physical damage. 

• Employees who must work near drums or containers being opened must be 
provided protective shielding in case of explosion. 

• Employees not directly involved in the opening procedures will be kept at a safe 
distance. 

• Controls for opening equipment, monitoring equipment, and fire suppression 
equipment shall be located behind the shield. 

• Non-sparking tools and equipment will be used when flammable atmospheres are a 
reasonable possibility. 

• Drums and containers shall be opened so as to safely relieve excess pressure.  Either 
relieve the pressure from a remote location or place appropriate shielding between 
the employee and the drums or containers. 

• Employees shall not stand on or work from drums or containers. 

 
 
2.1 MATERIAL HANDLING EQUIPMENT 

Material handling equipment shall be selected, located, and operated so as to prevent 
ignition of vapors released during opening procedures.  There are hazards associated 
with gas or electrically powered units. 
 
 
2.2 RADIOACTIVE WASTES 

If a drum exhibits radiation levels above background (approximately >2 mrem/hr), 
immediately contact the Health and Safety Office (HSO).  Do not handle any drums that 
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are determined to be radioactive.  A special contractor will be brought in to further 
characterize and process the drum(s). 
 
 
2.3 SHOCK-SENSITIVE, AIR REACTIVE, 

OR WATER REACTIVE WASTE  

When handling drums containing or suspected of containing shock-sensitive or reactive 
wastes, the following special precautions should be followed: 
 
• All non-essential employees shall be removed from the area of transfer. 

• Material handling equipment shall be fitted with explosion containment devices or 
protective shields to protect operators. 

• An alarm system will be used to signal the beginning and end of the procedure. 

• Continuous communications will be maintained between the employee in charge of 
the operation and the HSO during the operation. 

• Pressurized drums shall not be moved until the cause of the excessive pressure is 
determined and appropriate measures are implemented. 

• Work will proceed in clear, dry weather. 
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3.0 SHIPPING AND TRANSPORT 

Drums and containers shall be identified and classified prior to packaging for shipment.  
Staging areas shall be kept to the minimum number necessary and shall be provided 
adequate entrance and exit routes.  Bulking of wastes shall be permitted only after a 
thorough characterization has been completed. 
 
 
3.1 CONTAINER HANDLING 

Waste containers of various types on a site may need to be handled during sampling, 
characterization, or preparation of material for disposal, in addition to other reasons. 
 
 
3.2 VISUAL INSPECTION 

Prior to handling, visually inspect the containers for the following to determine if the 
containers might show whether the materials may be radioactive, explosive, corrosive, 
toxic, flammable, or lab-packed: 
 
• Symbols, words, or markings. 

• Signs of deterioration such as corrosion, rust, or leaks. 

• Indications the container is under pressure, such as swelling or bulging. 

• Drum type. 

• Configuration of drumhead. 

• Conditions in the immediate vicinity of the container.  Crystalline material on or 
around the containers could indicate shock-sensitive material.  In addition, there 
may be other material leaked or spilled from the containers onto the ground which 
might give a clue as to what may be in the drum. 
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4.0 MONITORING 

Before any moving or opening of containers takes place, direct reading instruments 
should be used to detect the presence of organic vapors, combustible gases, or 
above-background levels of radiation. 
 
 
4.1 SUBSURFACE INVESTIGATION 

If there is any reason to suspect the presence of buried containers, some type of 
non-destructive ground penetrating system should be used to determine the 
approximate location and depth of such containers. 
 
 
4.2 PRELIMINARY CLASSIFICATION 

As a precautionary measure, any unlabeled containers should be assumed hazardous 
until it is learned otherwise.  Using the information gathered by visual inspection, 
monitoring and subsurface investigations, preliminarily classify any containers thought 
to be radioactive, leaking/deteriorated, under pressure, explosive/shock-sensitive, or 
buried. 
 
 
4.3 PLANNING 

Based on inspection and preliminary classification, decide if any hazards are present and 
the appropriate response activity.  Determine which drums need to be moved in order to 
be opened and/or sampled.  A preliminary handling plan should be developed dealing 
with the extent of any necessary container moving or handling and the most appropriate 
procedures based on the particular hazards revealed during preliminary inspection.  The 
handling plan should be revised as new information comes to light during site 
operations. 
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5.0 OPENING CONTAINERS 

If supplied air respiratory protection is used, place a bank of air cylinders outside the 
work area and supply air to the operators via airlines and escape SCBAs.  Keep 
personnel at a safe distance from the drums being opened.  If possible, monitor for 
radiation, combustibles, and toxics during opening.  Use the buddy system. 
 
 
5.1 REMOTELY CONTROLLED OPENING DEVICES 

If possible, use remotely controlled devices for opening drums.  This procedure must be 
explored first, prior to deciding to open drums manually. 
 
 
5.2 BACKHOE SPIKE 

The backhoe spike is a metal (bronze) spike attached or welded to a backhoe bucket.  It 
is efficient and advisable for large-scale operations.  The drums should be in rows with 
adequate aisle space to allow ease of backhoe movement.  Once in rows, drums can be 
quickly opened by punching holes in the drum tops with the spike.  To prevent cross 
contamination, the spike should be decontaminated after each drum is opened. 
 
 
5.3 HYDRAULIC DRUM PIERCER 

A hydraulically operated drum piercer consists of a manually operated pump which 
pressurizes oil through a hydraulic line.  A piercing device with a spark-proof metal 
point is attached to the end of the line and pushed into the drum by the hydraulic 
pressure.  The piercing device can be attached so that the hole is made in the side or top 
of the drum. 
 
 
5.4 PNEUMATIC BUNG REMOVER 

Operates by means of compressed air delivered through a high-pressure airline to a 
pneumatic drill which is adapted to turn a bung fitting.  An adjustable bracket has to be 
attached to the drum before the drill can be operated and must be removed before the 
sample can be taken. 
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5.5 MANUALLY OPERATED OPENING DEVICES 

The risks are greater when manually opening drums than when using remotely 
operated means.  When using manual devices, the drums must be positioned to allow 
easy worker access to the drums. 
 
 
5.6 BUNG WRENCH 

A bung wrench and other hand tools must be of the non-sparking kind and should be 
marked as such.  Although a non-sparking wrench will prevent sparking between the 
wrench and drum, it will not prevent sparking between the bung and the threads on the 
drum.  The bung should be turned very slowly to allow pressure to dissipate and reduce 
the chance of sparking.  The small bung should be opened first, as a pressure release.  
Avoid leaning on the drum while opening. 
 
 
5.7 DRUM DEHEADER 

A drum deheader can be used when the bung is not removable with a bung wrench.  It 
can be used only with closed-head drums, not on open-top drums.  It is used by first 
positioning the cutting edge just inside the top chime and then tightening the 
adjustment screw so the deheader is held against the side of the drum. 
 
 
5.8 HAND PICKS, PICKAXES, AND SPIKES 

Hand picks, pickaxes, and spikes are not recommended for opening drums because the 
drum must be struck with too much force, creating great potential for spraying and 
splashing.  Also, drums cannot be opened slowly enough with this method, so any 
over-pressure can be dangerous.  In addition, there is a great hazard using this method 
on drums with shock-sensitive materials.  Use of chisels and firearms as an opening tool 
is prohibited. 
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Engineer - Engineering Consultant 
Facility - GM Powertrain Bedford Facility 
GM - General Motors Corporation 
HASP - Health and Safety Plan 
IDEM - Indiana Department of Environmental Management 
IM - Interim Measure 
LLDPE - Linear Low Density Polyethylene Liner 
PCB - Polychlorinated Biphenyl 
QAPP - Quality Assurance Project Plan 
QA/QP - Quality Assurance/Quality Control 
RCRA - Resource Conservation and Recovery Act 
Site - GM Powertrain Bedford Facility 
STL - Severn Trent Laboratories, Inc. 
TAL - Target Analyte List 
TCL - Target Compound List 
TSP - Total Suspended Particulates 
U.S. EPA - United States Environmental Protection Agency 
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1.0 INTRODUCTION 

This Construction Quality Assurance (CQA) Plan for the General Motors Corporation 
(GM) Powertrain Bedford Facility (Facility or Site) located in Bedford, Indiana has been 
prepared by Conestoga-Rovers & Associates Inc. (CRA), on behalf of GM, as part of the 
Resource Conservation and Recovery Act (RCRA) Corrective Action (CA) activities 
being conducted under the Performance-Based CA Agreement (Agreement) (effective 
March 20, 2001, and amended on October 1, 2002) between United States Environmental 
Protection Agency (U.S. EPA) and GM for the Facility.  
 
The Facility location and Facility plan are presented on Figures 1.1 and 1.2, respectively.  
The above-referenced figures are included in the West Plant Area Design Report, to 
which this CQA Plan is an appendix. 
 
 
1.1 PURPOSE AND ORGANIZATION OF REPORT 

This CQA Plan presents the construction quality assurance program to be followed 
during implementation of the cover system Interim Measure (IM) which is being 
constructed as part of the West Plant Area IM, to ensure that the construction activities 
meet or exceed all design criteria, plans and specifications.  This CQA Plan is organized 
as follows: 
 
Section 2.0 – Project Description 
This section provides a description of the project. 
 
Section 3.0 – Project Organization and Responsibilities 
This section outlines the project organization and responsibilities. 
 
Section 4.0 – Personnel Qualifications 
This section presents the personnel qualification requirements. 
 
Section 5.0 – Project Meetings 
This section presents the project meeting requirements. 
 
Section 6.0 – Inspection, Testing, and Sampling Activities 
This section describes the inspection, testing, and sampling activities required to ensure 
that construction and materials comply with all design specifications and plans. 
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Section 7.0 – CQA Documentation 
This section describes documentation requirements of CQA activities. 
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2.0 PROJECT DESCRIPTION 

The major components of the IM for the cover system include the following: 
 
• implementation of Site-specific Health and Safety Plan (HASP); 

• provision of Site Security; 

• mobilization of construction facilities, material, equipment, and personnel necessary 
to perform work; 

• implementation of environmental controls; 

• provision and maintenance of construction facilities and temporary controls; 

• Site preparations including: 

- work zone identification, 

- the provision of utilities, 

- construction of decontamination facilities, 

- construction of access roads, and 

- clearing and grubbing of existing vegetation 

• deactivate/abandon/ relocate utilities; 

• surface water control; 

• IM closeout activities including: 

- on-Site restoration, 

- decontamination of Site equipment and facilities, 

- construction of a perimeter groundwater collection system and treatment 
system; and 

• demobilization of construction facilities and equipment from Site. 

 
It should be noted that this document does not include CQA activities for other West 
Plant Area IM activities.  A separate CQA Plan will be prepared for additional West 
Plant Area work. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The IM activities will be managed by an Engineering Consultant (Engineer).  As the 
construction manager, Engineer will be responsible for ensuring that the IM is 
implemented in accordance with the IM Work Plan and Project Specifications.  
Additional subcontractors for specific construction activities and specific quality 
assurance (QA) testing activities will also be overseen by Engineer. 
 
The primary role of the selected contractors is to implement each of the contractors' 
respective components of the IM in accordance with the IM Work Plan. 
 
The project organization chart is presented on Figure E.3.1.  Brief descriptions of the 
duties of the key personnel are presented below. 
 
 
3.1 GM PROJECT MANAGER 

The duties of the GM Project Manager are as follows: 
 
• provide overall project management; 

• provide direct coordination between Project Engineers and U.S. EPA; 

• ensure professional services by Engineer are cost effective and of highest quality; 

• ensure all resources of Engineer are available on an as-required basis; 

• participate in key technical negotiations with the U.S. EPA/Indiana Department of 
Environmental Management (IDEM); 

• provide managerial and technical guidance to Engineer's Project Engineer;  

• prepares and/or reviews all progress reports prior to submittal to U.S. EPA/IDEM; 
and 

• prepare and/or reviews final IM construction report(s) prior to submittal to 
U.S. EPA/IDEM. 
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3.2 PROJECT ENGINEER 

The duties of the Project Engineer are as follows: 
 
• provide day-to-day project management; 

• ensure project progresses on-schedule; 

• provide managerial guidance to GM; 

• provide guidance and direction to the Resident Engineer; and 

• provide technical representation at meetings as appropriate. 

 
 
3.3 RESIDENT ENGINEER 

The duties of the Resident Engineer are as follows: 
 
• report to Project Engineer and GM; 

• provide immediate supervision of all on-Site project activities; 

• provide field management of CQA activities; 

• review design criteria, plans and specifications for clarity and completeness so that 
the CQA Plan can be implemented; 

• identify work that should be accepted, rejected, or uncovered for observation, or that 
may require special testing, inspection, or approval; 

• reject defective work and verifies that corrective measures are implemented; and 

• interact daily with the Contractor to provide assistance in modifying the materials 
and work to comply with the specified design. 

 
 
3.4 SITE MANAGER (COVER SYSTEM INSTALLATION) 

The duties of the Site Manager for the Cover System installation are as follows: 
 
• report to the Resident Engineer and the Project Engineer; 

• provide immediate supervision of all Cover System project activities; and 

• interact daily with the CQA Officer and Contractor to provide assistance in 
modifying the materials and work to comply with the specified design. 
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3.5 CONSTRUCTION QUALITY ASSURANCE 

The individual designated to be the Resident Engineer will be specified by the Engineer 
prior to commencement of the IM activities.  The following individuals will provide 
support for the Resident Engineer and Site Manager: 
 
• CQA Officer/Support Personnel; 

• Air Quality Monitoring Personnel; and 

• Quality Assurance/Quality Control (QA/QC) Officer. 

 
The duties of each of these individuals are identified in the following subsections. 
 
 
3.5.1 CQA OFFICER 

The duties of the CQA Officer are as follows: 
 
• report to Resident Engineer; 

• provide immediate supervision of all on-Site CQA Support Personnel (including 
Engineer's staff and subcontractors); 

• inform CQA Support Personnel on CQA requirements and procedures; 

• ensure that regular calibration of testing equipment is conducted and recorded; 

• review CQA procedures and results, and maintains records of all CQA testing 
performed by the Contractor; 

• ensure that all Site activities are recorded daily and maintained; and 

• ensure that CQA test results are accurately recorded. 

 
 
3.5.2 CQA SUPPORT PERSONNEL 

Dependent on the level of activity at the Site, additional CQA Support Personnel may be 
utilized.  The duties of the CQA Support Personnel are as follows: 
 
• report directly to the CQA Officer; 

• conduct CQA tests and inspections as indicated in this CQA Plan; 
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• accurately record test results and inspections; 

• calibrate testing equipment as required; 

• maintain testing equipment in good working order; and 

• immediately notify CQA Officer whether or not test results comply with 
specifications. 

 
 
3.6 AIR QUALITY MONITORING 

3.6.2 AIR MONITORING PERSONNEL 

The duties of the Air Quality Monitoring Personnel are as follows: 
 
• report to the Resident Engineer; 

• conduct air monitoring tests in accordance with the approved Ambient Air Quality 
Monitoring Plan (AAQMP) and subsequent amendments.  During the first month of 
West Plant Area capping work, daily (each day active work is conducted) 
polychlorinated biphenyl (PCB) and total suspended particulates (TSP) samples will 
be collected from the seven perimeter air monitoring stations.  The PCB and TSP air 
monitoring program will be re-evaluated after one month of data collection; 

• conduct background air monitoring at Site perimeter; 

• monitor and record meteorological conditions twice daily (minimum) as described in 
the AAQMP; 

• calibrate testing equipment, as required; 

• collect quality control samples in accordance with the AAQMP; 

• maintain testing equipment in good working order; and 

• preparation of air monitoring reports. 
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3.7 QUALITY ASSURANCE/QUALITY CONTROL 

3.7.1 QA/QC OFFICER 

The duties of the QA/QC Officer are as follows: 
 
• report directly to the CQA Officer; and 

• review all laboratory analytical testing results received from QA/QC test 
laboratories retained by the Engineer to ensure compliance with the Quality 
Assurance Project Plan (QAPP) (CRA, December 21, 2004, as amended). 

 
 
3.7.2 QA/QC TEST LABORATORIES 

QA/QC Test Laboratories that will conduct CQA Quality Control tests will be identified 
prior to the commencement of the IM activities. QA/QC Test Laboratories are 
anticipated to include a geotechnical laboratory and an analytical laboratory where 
applicable.  The analytical laboratory will continue to be Severn Trent Laboratories, Inc. 
(STL) as identified in the QAPP.  The duties of the QA/QC Test Laboratories are to 
provide QA/QC testing of IM activities, as requested by the Engineer, to confirm that 
IM activities are being implemented in conformance with the design specifications and 
drawings. 
 
 
3.8 CONTRACTOR 

The duties of the Contractor, as they relate to QA/QC, are as follows: 
 
• retain qualified independent testing firms (for example laboratory, geotechnical), for 

testing of materials and workmanship as specified in the Contract Documents; 

• submit samples and/or materials for testing to determine if samples/materials meet 
specified requirements, and submits results directly to the Resident Engineer; 

• record daily CQA activities in the Contractor's Site logbook and submits a "Daily 
Construction Quality Control Report" (see Section 7.2) to the Resident Engineer; and 

• carry out construction activities according to Project Specifications and Drawings. 



DRAFT FOR REVIEW 
December 12, 2007 

 
 

 
  
 

013968 (253) E-9 CONESTOGA-ROVERS & ASSOCIATES 

4.0 PERSONNEL QUALIFICATIONS 

4.1 PROJECT ENGINEER 

The Project Engineer will have the following qualifications: 
 
• graduate of a recognized college in a technically related field; 

• minimum ten (10) years experience in construction management and field oversight 
activities; and 

• good management and communication skills. 

 
 
4.2 RESIDENT ENGINEER 

The Resident Engineer will have the following qualifications: 
 
• graduate of a recognized college in a technically related field; 

• minimum three (3) years experience in the oversight and implementation of 
hazardous waste remediation and CQA activities; and 

• good management and communication skills. 

 

 
4.3 SITE MANAGER (COVER SYSTEM INSTALLATION) 

The Site Manager (Cover System Installation) will have the following qualifications: 
 
• graduate of a recognized college in engineering/technology or equivalent; 

• minimum of two (2) years experience in the oversight and implementation of 
liner/cover system; and 

• good management and communication skills. 
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4.4 CQA ENGINEER 

The CQA Engineer will have the following minimum qualifications: 
 
• degree from a recognized college in engineering technology, or equivalent; or a 

minimum of two (2) years experience in hazardous waste remedial construction and 
CQA inspection procedures; and 

• working knowledge of all relevant codes and regulations concerning material and 
equipment installation, observation and testing procedures, equipment, 
documentation procedures, and Site safety. 

 
 
4.5 QA/QC OFFICER 

The QA/QC Officer will have the following minimum qualifications: 
 
• degree/diploma from a recognized university/college in engineering technology, or 

equivalent; and 

• minimum three (3) years experience in the oversight and implementation of 
hazardous waste remediation and CQA activities. 

 
 
4.6 HEALTH AND SAFETY OFFICER 

The Health and Safety Officer will have the following qualification: 
 
• degree/diploma from a recognized university/college; 

• minimum three (3) years experience in the oversight and implementation of 
hazardous waste remediation and CQA activities; and 

• knowledge of applicable Health and Safety laws and regulation. 

 
 
4.7 CONTRACTOR 

The selected Contractor will assign experienced personnel to supervise the 
implementation of all of the IM activities. 
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Experienced personnel will have a thorough knowledge of testing procedures, 
equipment and documentation procedures required for implementation of the IM 
activities. 
 
The selected Contractor will designate an on-Site Contractor's Project Manager 
empowered to act on behalf of the Contractor in all matters pertaining to the IM 
activities. 
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5.0 PROJECT MEETINGS 

Project meetings will be held during the IM to ensure that all tasks are accomplished 
according to schedule and that they are completed in accordance with the IM plans and 
specifications.  It is anticipated that these progress meetings will be attended by the GM 
Project Manager, Project Engineer, Resident Engineer, Contractor Representative, IDEM, 
and U.S. EPA as detailed below. 
 
 
5.1 PRECONSTRUCTION MEETING 

Purpose:  To resolve any uncertainties in the IM plans and specifications, and to review 
levels of responsibility, reporting requirements, and health and safety requirements. 
 
Present:  GM Project Manager, Project Engineer, Resident Engineer, CQA Officer, 
Engineer's Health and Safety Officer, Contractor Representative, Contractor Site Safety 
Officer. 
 
Topics: 
• Present Contractor's CQA Plan, Contractor's Site-specific Health and Safety Plan 

(HASP), and other relevant documents; 

• Review the activities to be conducted during the IM; 

• Review roles of each organization relative to the design criteria, plans and 
specifications within the CQA Plan; 

• Determine any need to modify the CQA Plan to ensure that the IM is performed to 
meet or exceed the specified design criteria; 

• Review lines of authority and communication; 

• Discuss the established procedures or protocol for observations and tests including 
sampling strategies; 

• Discuss the established procedures or protocols for handling construction 
deficiencies, repairs and re-testing; 

• Review methods for documenting and reporting inspection data; 

• Review methods for distributing and storing documents and reports; 

• Review work area delineation, security and safety protocol; 

• Discuss the location for storing equipment and materials, and the protection of these 
items during inclement weather; 
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• Discuss the protection of uncompleted IM work during off-hours and during 
inclement weather; and 

• Conduct a Site tour to review work areas, safety areas, and equipment and stockpile 
storage locations. 

 
 
5.2 DAILY PROGRESS MEETINGS 

Purpose:  To daily review work schedule progress.  This meeting is intended to be an 
informal meeting held at the end of each work day or at the start of each work day. 
 
Present:  Resident Engineer, Contractor Representative 
 
Topics: 
• Review previous day's activities and progress; 

• Review work location and activities for upcoming day; 

• Review health and safety deficiencies from the previous work day and review health 
and safety requirements and potential problems for the next day's activities; 

• Review Contractor's personnel and equipment assignments for the upcoming day; 
and 

• Discuss any potential construction problems. 

 
 
5.3 WEEKLY PROGRESS MEETINGS 

Purpose:  To provide an update of work schedule progress on a weekly basis, and 
identify schedule slippages and efforts required to get back onto schedule, if required. 
 
Present:  Resident Engineer, CQA Officer (optional), GM Representative (optional), 
Project Engineer (optional), Contractor Representative, Site Safety Officer (optional), 
U.S. EPA (optional), and IDEM (optional). 
 
Topics: 
• Health and safety report for previous week's activities and forthcoming week 

activities; 

• Review work activities for the previous week; 
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• Comparison of actual progress to scheduled work activities, noting of schedule 
slippages and actions to be implemented to rectify schedule slippages; 

• Review work activities for the next week; and 

• Review potential IM problems and proposed solutions. 

 
 
5.4 PROBLEM OR WORK DEFICIENCY MEETINGS 

Purpose:  To resolve any problem or deficiency that is present or likely to occur. 
 
Present:  Resident Engineer (if necessary), CQA Officer, GM Representative (optional), 
Contractor Representative (if problem or deficiency directly related to his work) 
 
Topics: 
• Define and discuss problem or deficiency; 

• Review alternative solutions; and 

• Develop and implement a plan to resolve the problem or deficiency. 

 
 
5.5 PRE-FINAL CONSTRUCTION COMPLETION MEETING 

Purpose:  To identify outstanding issues or deficiencies related to the construction of the 
remedy. 
 
Schedule:  The Pre-Final Construction Completion Meeting will be conducted following 
90 percent completion of the construction activities. 
 
Attendees:  Site Manager, CQA Support Personnel (optional), GM Representative 
(optional), U.S. EPA, IDEM, and U.S. EPA representative(s), IM Contractor Project 
Manager (optional if problem is not directly related to the IM Contractor's component of 
the work. 
  
Topics: 
• Site walk through and general project update; 

• Define and discuss issues or deficiencies (punch list items); 

• Review alternative solutions; and 

• Develop and implement a plan to resolve the problem or deficiency. 
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5.6 FINAL CONSTRUCTION COMPLETION MEETING 

Purpose:  To conduct a final inspection of the constructed remedy and verify resolution 
of the issues or deficiencies identified in the Pre-Final Construction Completion Meeting. 
 
Schedule:  The Final Construction Completion Meeting will be conducted following 
substantial completion of the construction activities. 
 
Attendees:  Site Manager, CQA Support Personnel (optional), GM Representative 
(optional), U.S. EPA, IDEM, and U.S. EPA representative(s), IM Contractor Project 
Manager (optional if problem is not directly related to the IM Contractor's component of 
the work. 
  
Topics: 
• Site walk through and general project update; 

• Overview of punch list items; and 

• Operation, maintenance and monitoring. 

 
For all meetings held on-Site during IM construction activities, with the exception of the 
daily progress meetings, minutes will be taken by the Resident Engineer.  Copies of the 
minutes will be forwarded to all organizations present at the meeting. 
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6.0 INSPECTION, TESTING, AND SAMPLING ACTIVITIES 

6.1 SCOPE 

Throughout the implementation of IM activities there will be numerous inspections and 
testing required for specific work tasks.  The inspection and testing requirements will 
ensure compliance with the IM design as presented in the Project Specifications, as well 
as ensure completion of the work tasks to the highest level of quality. 
 
Inspections and testing will provide a qualitative and quantitative means of monitoring 
the quality and progress of work performed. 
 
The components of each work task that will require some form of inspection or testing 
are as follows: 
 
i) Construction Facilities and Temporary Controls 

• clearing and grubbing, 

• provision of personnel and equipment decontamination facilities, 

• construction and/or upgrading of access roads, 

• construction of material handling facilities, and 

• provision of temporary treatment facilities; 

ii) Cover System Construction 

• surface water control, 

• base and side slope composite liner installation, 

• grading layer construction, and 

• final cover construction. 

 
 
6.2 INSPECTIONS 

Throughout the period of the IM, the quality of work completed and material used for 
each of the work tasks will be maintained at its highest practical level through regular 
inspections of the work.  Inspections will be completed throughout the construction by 
the CQA Officer and CQA Support Personnel, independent subcontractors (as required), 
and representatives of IDEM and U.S. EPA on a periodic basis, if required. 
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In general, inspections to be conducted by the Resident Engineer (following initial 
approval by the QA Officer) include the following: 
 
i) reviewing and approving Contractor work plans; 

ii) monitoring work progress; 

iii) inspecting material as it is delivered to the Site to check for damage during 
delivery; 

iv) comparing of the material and equipment delivered to the Site to the Project 
Specifications and Drawings; 

v) inspecting materials after they have been installed or placed to ensure that they 
have not been damaged during installation or that they have been placed 
properly; 

vi) performing pre-construction inspection prior to beginning work on any work 
task.  A pre-construction inspection will include the following: 

• a review of contract requirements to ensure that all materials and/or 
equipment have been tested according to applicable standards and 
specifications, 

• ensure that provisions have been made to provide required quality control 
testing, and 

• examination of the work area to ascertain that all applicable preliminary 
work tasks have been completed;  

vii) performing general inspections periodically as the amount of work completed 
warrants an inspection.  A general inspection will include the following: 
• examination of the quality of workmanship, 

• testing of materials for compliance with Contract requirements, 

• any omissions, and 

• general progress of work performed; and 

viii) performing final inspection upon completion of each work task to ensure 
compliance with the Project Specifications and Drawings and to ensure that 
deficiencies identified in the general inspections have been corrected. 

 
These inspections will be performed by the Resident Engineer following initial approval 
by the CQA Officer and the results of the inspections will be provided in the Final 
Construction Report.  U.S. EPA representatives will be notified at least fourteen 
(14) days in advance of any final inspections.  The results of all inspections will be 
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recorded in the daily Site logbook as described in Section 7.0.  Copies of the 
pre-construction, general and final inspection reports will be provided to all parties 
involved in the inspection.   
 
The component of each work task to be inspected, the types of inspections required, and 
the frequency of the inspections are summarized in Table E.6.1. 
 
 
6.3 TESTING 

In addition to the inspections of the construction progress, material testing will be 
performed by the CQA Support Personnel or the test laboratories.  Materials testing will 
be performed to ensure compliance with material specifications and design criteria as 
presented in the specifications. 
 
The testing requirements, testing methods, and testing frequency for each of the work 
task components are summarized in Table E.6.2. 
 
 
6.3.1 EVALUATION OF OUTLYING DATA 

Due to variability in materials and inaccuracies in testing, individual test results are 
anticipated to occasionally fail to conform to the required specifications.  The allowable 
percentage of outliers (test results which do not meet the specifications) will be based on 
the technical guidance document entitled "Quality Assurance and Quality Control for 
Waste Containment Facilities, U.S. EPA, EPA/600/R-93/182, September 1993". 
 
 
6.4 COVER SYSTEM INSPECTION 

Throughout the implementation of the construction program, there will be numerous 
inspections and testing requirements for specific work tasks.  The inspection and testing 
requirements will ensure compliance with the procedures and specifications 
summarized in Table E.6.2. 
 
Inspections and testing will provide a qualitative means of monitoring the quality and 
progress of work performed. 
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The components of each work task which will require some form of inspection or testing 
as described by the CQA Plan for the cover system include: 
 
i) grading layer: 

• quality of native grading fill; 

• quality of imported grading fill; 

• placement of grading fill; and 

• compaction of grading fill; 
 

ii) compacted clay layer: 

• quality of clay; 

• compaction of clay; and 

• placement of clay; 
 

iii) Linear Low Density Polyethylene Liner (LLDPE): 

• quality of LLDPE; 

• transportation of LLDPE; and 

• placement of LLDPE; 
 

iv) Geonet drainage layer: 

• quality of Geonet drainage material; and 

• placement of Geonet drainage material; 
 

v) common fill layer: 

• quality of common fill; 

• placement of common fill; and 

• compaction of common fill; 
 

vi) topsoil/vegetative Layer: 

• quality of topsoil; 

• placement of topsoil;  
• quality of seed and/or sod materials and/or accessories;  

• placement/application of materials; and  

• watering/fertilizing; 
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vii) Miscellaneous: 

• quality of clay material used, ensure the upper lift of clay is free of stones that 
could damage the LLDPE liner (i.e. sharp edged stones, or stones greater 
than 0.5 inches in diameter); 

• quality of toe and cap drainage layer materials, and placement/application of 
materials; 

• quality of aggregate and riprap and geotextile materials, and 
placement/application of materials; 

• quality of culverts, and placement/application of culverts; 

• quality of catch basins and gabion mattresses, and placement/application of 
materials in ditches/swales; and 

• quality of fences and gates, and placement/application of fences and gates. 
 
 
6.5 SAMPLING PROCEDURES 

If material is imported to the Site for the IM it will be sampled and analyzed for Target 
Analyte List (TAL) and Target Compound List (TCL) parameters.  A minimum of one 
sample per material source will be taken.  
 
 
6.6 FIELD LOGBOOKS/DOCUMENTATION 

Field logbooks will provide the means of recording the data collection activities 
performed.  As such, entries will be described in as much detail as possible so that 
persons going to the Site could reconstruct a particular situation without reliance on 
memory. 
 
The title page of each logbook will contain the following: 
 
• person to whom the logbook is assigned; 

• logbook number; 

• project name; 

• project start date; and 

• end date. 
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Entries into the logbook will contain a variety of information.  At the beginning of each 
entry, the date, start time, meteorological conditions, names of all sampling team 
members present, level of personal protection being used, and the signature of the 
person making the entry will be entered.  The names of visitors participating in field 
sampling and the purpose of their visit will also be recorded in the field logbook. 
 
Measurements made and samples collected will be recorded.  All entries will be made in 
ink with no erasures.  If an incorrect entry is made, the information will be crossed out 
with a single strike mark.  Whenever a sample is collected, or a measurement is made, a 
detailed description of the location of the sampling point, which includes compass 
direction and distance taken from a reference point, if any, will also be noted.  All 
equipment used to make measurements will be identified, along with the date of 
calibration. 
 
The equipment used to collect samples will be noted, along with the time of sampling 
and sample location.  Sample identification numbers will be assigned during sample 
collection.  Field QC samples, which will receive an entirely separate sample 
identification number, will be submitted blind to avoid laboratory bias of field QC 
samples. 
 
 
6.7 FINAL EVIDENCE FILES CUSTODY PROCEDURES 

Evidentiary files for the entire project will be maintained by the Engineer and will 
consist of the following: 
 
• project plan; 

• project logbooks; 

• field data records; 

• sample identification documents; 

• chain-of-custody records; 

• correspondence; 

• references, literature; 

• final data packages; 

• miscellaneous - photos, maps, drawings, etc.; and 

• final report. 
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Each CRA location has personnel responsible for maintaining the file system (file 
custodian).   The evidentiary file materials will be the responsibility of the evidentiary 
file custodian with respect to maintenance and document removal. 
 
The project laboratory will be responsible for maintaining analytical logbooks and 
laboratory data.  Raw laboratory data files will be inventoried and maintained by the 
project laboratory for a period of 6 years, at which time the Engineer will advise the 
laboratory regarding the need for additional storage. 
 
 
6.8 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES 

Upon mobilization of sampling equipment, and prior to the commencement of sampling 
activities, all sampling equipment will be thoroughly cleaned to remove oil, grease, 
mud, and other foreign matter.  Cleaning will take place in the on-Site decontamination 
area.  Prior to initiating sampling activities, all sampling equipment will be cleaned to 
prevent cross-contamination from the previous sampling location.  Cleaning of sampling 
equipment that will directly contact sample media, will be performed in accordance 
with the standard decontamination procedures developed under the RCRA CA. 
 
Fluids used for cleaning will not be recycled.  All wash water, rinse water, and 
decontamination fluids will be collected and treated in an on-Site treatment facility. 
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7.0 CQA DOCUMENTATION 

7.1 GENERAL 

This section details the documentation requirements for the CQA Plan.  The proper, 
thorough, and accurate documentation of all CQA site activities is important in ensuring 
quality installation.  CQA testing will be documented daily. 
 
 
7.2 CONTRACTOR'S DAILY SITE LOGBOOK 

The selected Contractor will record daily quality control activities in a Daily Site 
Logbook to be kept on Site at all times.  The logbook will include the following 
information: 
 
• date, weather conditions; 

• all Site activities; 

• decisions made regarding approval of units of material or of work, and/or corrective 
actions to be taken in cases of substandard quality; 

• submittals made by suppliers verifying material quality; 

• quality control test and inspection results; 

• construction delays, and causes; 

• areas affected by delays; 

• construction problems and corrective actions; 

• personnel on Site; 

• present phase of construction; 

• material and/or equipment delivered to the Site (including equipment 
demobilization); 

• inspections made; 

• health and safety considerations; 

• quality control tests performed and results of tests taken on previous work day; 

• instructions given by the Resident Engineer; 

• changed conditions/conflicts encountered; and 

• remarks. 
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Each daily entry into the log will be signed by the Contractor as verification to its 
correctness, and a copy of the signed entry will be provided to the Resident Engineer on 
a daily basis for verification.  The Contractor may use alternate forms providing the 
same information, subject to the approval of the Resident Engineer. 
 
 
7.3 CQA INSTRUMENT CALIBRATION 

The CQA Support Personnel will record calibrations of test equipment in an Instrument 
Calibration Logbook, maintained on Site by the Resident Engineer.  Actions taken as a 
result of recalibration will be recorded in the Inspection logbook, as described in the 
next section. 
 
 
7.4 INSPECTION LOGBOOK 

All observations and quality control field tests will be recorded by the CQA Support 
Personnel into Inspection Logbooks.  These books will be kept on Site and maintained 
by the Resident Engineer.  The inspection logbook will include the following 
information: 
 
• date, time, weather conditions; 

• description or title of the inspection activity; 

• location of the inspection activity or location from which the sample increment was 
obtained; 

• type of inspection activity and procedure used (reference to standard method when 
appropriate); 

• recorded observation or test data, with all necessary calculations; 

• results of the inspection activity and comparison with specification requirements; 

• personnel involved in the inspection activity; and 

• signature of the appropriate CQA inspection personnel and concurrence by the 
Resident Engineer. 

 
Items above shall be formulated into checklists so that details are not overlooked. 
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7.5 PROBLEM/CORRECTIVE ACTION REPORTS 

A problem is defined as material or workmanship that does not meet the construction 
specifications.  Problem/Corrective Action Reports should be cross-referenced to 
specific inspection entries in the Inspection Logbook where the problem was identified.  
Problem/Corrective Action Reports will be prepared for each problem encountered and 
will include the following information: 
 
• unique identifying sheet number for cross-referencing and document control; 

• detailed description of the problem; 

• location of the problem; 

• probable cause; 

• how and when the problem was located (reference to Inspection Logbook); 

• estimation of how long problem has existed; 

• suggested corrective action; 

• documentation of correction (reference to Inspection Logbook); 

• final results; 

• suggested methods to prevent similar problems; and 

• signature of the appropriate CQA Support Personnel and concurrence by the 
Resident Engineer. 

 
In some cases, not all of the above information will be available or obtainable.  However, 
when available, such efforts to document problems could help to avoid similar problems 
in the future. 
 
 
7.6 WORK TASK REPORTS 

Within each work task, there may be several quality characteristics, or parameters, that 
are specified to be observed or tested, each by a different observation or test, with the 
observations and/or tests recorded in different Inspection Logbooks.  At the completion 
of each task, these logbooks should be used to write a Work Task Report summarizing 
all of the construction activities related to that particular work task. 
 
Work Task Reports will be prepared by the Resident Engineer and the Project Engineer 
and will include the following information: 
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• unique identifying sheet number for cross-referencing and document control; 

• description of work task; 

• quality characteristic being evaluated and references to construction specifications 
and plans; 

• quality control test locations; 

• inspections made (define procedure by name or other identifier); 

• summary of inspection results, which will include all data outside acceptable limits, 
and documentation of corrective action and retest results; 

• define acceptance criteria (compare task inspection data with design specification 
requirements; indicate compliance or noncompliance; in the event of noncompliance, 
identify documentation that gives reasons for acceptance outside of the specified 
design); and 

• signature of the Resident Engineer and Project Engineer. 

 
 
7.7 FINAL CONSTRUCTION REPORT 

At the completion of the IM construction activities, the Engineer will prepare and submit 
a Final Construction Report for the Cover System IM to U.S. EPA/IDEM.  This report 
will include a description of the construction activities and present copies of pertinent 
information to the IM including the Daily Site Logbooks, Inspection Logbooks, 
Problem/Corrective Action reports, deviations from design and material specifications 
(with justifying documentation), CQA test results, and as-constructed drawings. 
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

A. Construction Facilities and Temporary Controls

• Site Operations • is fencing in place to delineate work areas • visual • daily as required • none • fencing not installed/located correctly
and do workers observe and respect limits
marked with fencing
and permits

• is surface water runoff prevented from • visual • daily as required • none • surface water controls not implemented
leaving work areas

• is surface water runoff from • visual • daily as required • none • surface water controls not implemented
non-contaminated areas prevented from
contacting potentially contaminated areas

• are appropriate dust control measures • visual and analytical • daily as required • none • dust control measures not implemented; 
being followed to prevent dust release visual observations of excess dust; and 
from the Site exceeding specified levels monitoring data (handheld/long-term) 

exceeds criteria

• are appropriate Site access roads and • visual • daily as required • none • roads, parking areas not maintained
parking areas being maintained

• Vehicle Decontamination • is vehicle decontamination facility properly • visual • daily as required • none • facility not maintained
Facility maintained and inspected

• are appropriate equipment • visual • as required • none • decontamination procedures not 
decontamination procedures followed followed

• is weigh scale facility properly • visual • as required • none • facility not maintained and inspected
maintained and inspected • scale not operating properly

• Temporary soil erosion • as per construction drawings • visual • daily as required • none • sediment and erosion controls
and sediment control and permits inadequate

• are the silt fences and straw bale • visual • daily as required • none • visual irregularities evident,
structures effective in sediment sediment escape evident
control

• are the silt fences and straw bale • visual • daily as required • none • evident excessive sediment
structures being maintained during material build-up
construction activities

CRA 013968 (253) 
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

A. Construction Facilities and Temporary Controls (cont'd)
• Clearing and Grubbing • are limits of clearing clearly • visual • daily as required • none • failure to perform as stated

marked and are clearing and grubbing 
proceeding only within these limits

• are all above ground portions of • visual • daily as required • none • N/A
trees, shrubs and other cleared
vegetation handled separately

   from below ground portions

• have all above ground portions • visual • daily as required • none • N/A
of trees, shrubs and other cleared
vegetation been chipped and
stockpiled on Site

• have all below ground portions of • visual • daily as required • none • N/A
trees, shrubs and other cleared
vegetation been chipped and
stockpiled separately from above
ground portions

B. Cover System Construction
• Grading Layer • is grading material approved for • visual • prior to grading • analytical results • material is contaminated

grading application • analytical for • for each source of or otherwise unsuitable
imported soils grading material

• geotechnical

• have soil stockpile areas been properly • visual • prior to grading • none • stockpile ares do not meet specifications
prepared

• does grading material contain • visual • each source of grading • none • unsuitable material present
unsuitable material • check against material

Specifications

• is grading material placed in proper lifts • visual (grade stakes) • prior to compaction • none • does not meet Specification

• has grading material been • visual • in accordance with • density results • does not meet Specification
compacted to Specification • in situ density Specifications

• horizontal and vertical control • survey • during and on • survey information • outside vertical tolerance of ±2 inches (2)
completion of grading and horizontal tolerance of 1± feet

• Barrier/Clay Layer • is imported material approved for • visual • prior to placement • chemical results • specifications not met
Installation application • geotechnical for each source of material • geotechnical data

• chemical analyses (for • for imported materials, prior
imported materials) to delivery to Site
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

B. Cover System Construction (cont'd)
• Barrier/Clay Layer • clay field permeability • test pad • each source of material • field permeability • field permeability

Installation (cont'd) (see Table B.6.2) test results > 1 x10-7 cm/s

• does material contain • visual • each source of material • none • unsuitable material observed
unsuitable material • check against

Specifications

• has clay material been • visual • see Table B.6.2 • geotechnical data • specifications not met
compacted to specification • check test results

against specifications

• horizontal and vertical control • survey • during and upon material • survey information • 1 inch tolerance to design grades
placement [200-foot grid
installation (maximum)]

• Linear Low Density • are delivered materials in acceptable condition • visual • Material Delivery Inventory • Upon delivery • upon delivery
Polyethylene Liner (LLDPE) Inspection Sheet • material is wet or has excessive moisture
Installation

• is LLDPE stored properly • visual • manufacturer's • Periodic during storage • upon delivery
recommendations

• is the bedding soil free of ruts and harmful • visual • continuous • none • daily during placement
objects

• is the overlap distance sufficient at both the • visual • continuous • none • daily during placement
edges and ends

• is the proper amount of bentonite placed in the • visual • continuous • none • daily during placement
overlaps, if required

• is the LLDPE placed to prevent entrapment of • visual • continuous • none • daily during placement
damaging materials

• is proper care taken during trimming to prevent • visual • continuous • none • daily during placement
damage to liner

• are patches installed according to specifications • visual • continuous • none • daily during placement

• is installed LLDPE approved before covering • visual • continuous • none • daily during placement

• is the LLDPE covered before rain or snowfall • visual • continuous • none • daily during placement
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

Cover System Construction (cont'd)
• is the soil being placed in direction of shingling • visual • continuous • none • daily during placement

• is the cover soil placed so the LLDPE is not • visual • continuous • none • daily during placement
damaged or wrinkled

• is the cover soil placed so no excess tensile stress • visual • continuous • none • daily during placement
is developed in LLDPE

• Geonet Installation • does Geonet comply with • check manufacturer and • see Table B.6.2 • suppliers and manufacturer's • material does not meet
specifications supplier certifications certification specifications

• visual
• check against 

Specifications

• has material arrived to Site • visual • upon delivery to Site • none • damaged materials
undamaged

• is the material properly stored • visual • upon delivery to Site • none • improperly stored materials
to prevent accidental damage
and UV exposure

• has Contractor submitted • check against • prior to commencing material • Contractor's submittals • N/A
required submittals Specifications placement

• is base preparation free of • visual • prior to placement • none • presence of ruts or sharp objects
ruts or harmful objects
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

C. Cover System Construction (cont'd)
• Geonet Installation • have materials been installed as • visual • continuous • supplier-installer approval • material not installed as specified

(cont'd) specified letter
• manufacturers instructions

• are there any visible defects, • visual • after installation is • none • visual defects
holes, blisters, undispersed raw completed and prior to 
materials or any sign of placement of overlying
contamination by foreign matter materials

• is the cover soil placed in • visual • continuous • none • N/A
direction of shingling

• Common fill • is imported material approved • visual • prior to delivery to Site • chemical results • does not meet specifications
for application • geotechnical • geotechnical data

• chemical analysis

• does imported material contain • visual • each source material • none • unsuitable material observed
unsuitable material • check against

specification

• hydraulic conductivity • geotechnical testing • each source material (see • geotechnical results • hydraulic conductivity
Table B.6.2) > 1 x10-5 cm/s

• has material been compacted • visual • see Table B.6.2 • geotechnical data • does not meet specifications
to specification • check test results

against specification

• horizontal and vertical control • survey • during and upon material • survey information • 1-inch tolerance to design grades
 to confirm placement to design placement [200-foot grid
thickness and in proper lifts installation (maximum)]

• Topsoiling and Seeding • is imported material approved for • visual • prior to placement • analytical results • material out of specification
application • analytical • for each source of topsoil • gradation curves

• geotechnical and seeding material
• for imported materials,

prior to delivery to Site

• does material contain unsuitable • visual • each source of topsoil and • none • unsuitable material observed
material • check against seeding material

Specifications

• horizontal and vertical control to • survey • during and on completion of • survey information • grading does not meet
 confirm placement to design thickness topsoil placement specification
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SUMMARY OF CONSTRUCTION QUALITY ASSURANCE INSPECTIONS
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

Work Task Component Items to be Checked Submittals to
to be Inspected During Inspection Type of Inspection Frequency of  Inspection Resident Engineer Rejection Criteria

D Miscellaneous
• Riprap • does material meet specifications • check supplier's • prior to delivery • supplier's certification • material does not meet

specifications specifications

• proper location and depth • survey • continuous during work • none • material not installed in
accordance with design

• geotextile • as per part C above

• Culverts and Conduits • does material meet specifications • check supplier's • prior to delivery • supplier's certification • material does not meet
specifications specifications

• does installation follow proper • survey and visual • continuous • none • material not installed in
alignment accordance with specifications

• bedding and backfill material • check supplier's • upon delivery to Site • material certificates and • material does not meet
meets specifications gradation gradations specifications

• Ditches/Swales • does material meet specifications • check supplier's • upon delivery to Site • supplier's certification • material does not meet
specifications specifications

• does installation follow proper • survey and visual • continuous • none • installation not installed in
alignment and grade accordance with specification

• does fill meet specifications • as per part C above

• consolidation of sediment • visual • continuous during • none • N/A
removal

• Fencing and Gates • does material meet specifications • check supplier's • upon delivery to Site • supplier's certification • material does not meet
specifications specifications

• is alignment and size correct • survey and visual • continuous during • none • alignment/size incorrect
installation

• does installation conform to • as per specifications • continuous during • none • installation does not conform to 
specifications installation specifications

• Access Road • does material meet Specifications • check supplier's • upon delivery to Site • supplier's certification • does not meet Specification
Specifications • delivery tickets

• is alignment correct • survey and visual • continuous during • none • alignment incorrect.  Tolerance
installation of ±6 inches

• does installation conform to • as per Specifications • continuous during • none • does not meet Specification
Specifications installation
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Work Task Acceptance/Rejection
to be Inspected Type of Testing Method of Testing Frequency (1) Criteria

A. Cover System Construction
• Grading Layer

a) Material • Particle Size Distribution • ASTM D422 • in accordance with  specifications • 1 per 10,000 CY
• Maximum Dry Density • ASTM D698 • lab test to establish criteria • 1 per 10,000 CY
• Optimum Moisture Content • ASTM D698 • lab test to establish criteria • 1 per 10,000 CY

b) Compaction • Moisture Content in Laboratory • ASTM D2216 • ±2% of moisture content in place • 1 per 5 acre/lift
• Density in Place • ASTM D2922 • 90% of maximum dry density • 2 per acre/lift
• Moisture Content in Place • ASTM D3017 • compactible to specified density • 2 per acre/lift
• Placement Tolerance • survey/measurement • ±0.1 foot from design • before and after placement

• Compacted Clay Layers
a) Materials Received • Moisture Content • ASTM D-2216 • 1 per 1,500 CY • lab test to establish criteria

or at borrow pit • Atterburg Limits • ASTM D-4318 • 1 per 1,500 CY • ML or CL per ASTM D-2487
if imported • Particle-size distribution • ASTM D-422 • 1 per 1,500 CY • minimum 25% <2 microns, min. 50%

passing No. 200 Sieve of which
min. is 15% clay

• Maximum Dry Density • ASTM D-698 • 1 per 1,500 CY • lab test to establish criteria
• Hydraulic Conductivity • ASTM D-5084 • 1 per 10,000 CY • 1 x 10-7 cm/s at accepted compaction

zone
• Soil Classification • ASTM D-2487 • 1 per 1,500 CY • CL or ML classification

b) Compaction • Density in Place • ASTM D-2922 • 5 /acre/lift • 95% of Maximum Dry Density
• Moisture Content in Place • ASTM D-3017/2216 • 5 /acre/lift • 0 - 5% above optimum
• Number of Passes • Observation • continuous • determined by compactor and desired

%coverage
• Plasticity Index • ASTM D4318 • 10% to 30%
• Bulk Wet Density in Place • ASTM D2922 • per Specification
• Depth of Layers • Observation • continuous • equal continuous layers not

exceeding 8 inches loose lift
• Final Elevation • Survey • after placement • tolerance of plus or minus 0.1 foot

from design elevation
• Chemical analysis to verify • TCL VOCs SW-846 8260B • each source area, as required • per Specification

fill is clean • TCL SVOCs SW-846 8270C
• TCL Pest/PCBs SW-846 8081A
• TAL Inorganics SW-846

6010/7000 Series
• PCB SW-846 8082
• Herbicides SW-846 8151A
• Cyanide SW-846 9010 or 9012A

TABLE E.6.2

SUMMARY OF QUALITY ASSURANCE TESTING PROCEDURES
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY
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to be Inspected Type of Testing Method of Testing Frequency (1) Criteria

TABLE E.6.2

SUMMARY OF QUALITY ASSURANCE TESTING PROCEDURES
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

A. Cover System Construction (Cont'd)

• Geonet Drainage Layer
a) LLDPE Drainage Net Core • Density • ASTM D-1505 • 1 per 50,000 SF • 0.94 g/cc(3)

whichever is appropriate
• Carbon Black Content • ASTM D1603 • As above • 2.0 percent
• Tensile strength in machine • ASTM D-4595 • As above • 450 lbs/ft

direction

b) Drainage Geocomposite • Transmissivity • ASTM D-4716 • 1 per 200,000 SF • 1x10-3 m2/sec(2)

• Ply adhesion • ASTM F-904 Modified • 1 per 100,000 SF • 0.5 lbs/sf

c) Geotextile • Permeability, k • ASTM D4491 • As above • 0.3 cm/s (minimum)
• Permittivity • ASTM D4491 • As above • 0.5 sec-1 (minimum)
• Apparent Opening Size (AOS) • ASTM D4751 • As above • 70 sieve size (maximum) 

• LLDPE Liners
a) Materials • Carbon black content • ASTM D-1603 • 1 per 20,000 lbs • 2% to 3%

• Thickness • ASTM D-1593, ASTM D-751, • per roll • 60 mils(3)

ASTM D-5199, ASTM D-374,
ASTM D-5994 or GRI GM-13,
whichever is appropriate

• Density • ASTM D-1505/792, GRI GM-13 • 1 per 200,000 lbs • 0.939 g/cc(3) maximum
• Tensile strength at yield • ASTM D-638, GRI GM-13 • 1 per 20,000 lbs • 126 lbs/inch width

Type IV
• Tensile strength at break • ASTM D-638, GRI GM-13 • 1 per 20,000 lbs • 90 lbs/inch width

Type IV

• Elongation at break • ASTM D-638, GRI GM-13 • 1 per 20,000 lbs • 100%
Type IV
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to be Inspected Type of Testing Method of Testing Frequency (1) Criteria

TABLE E.6.2

SUMMARY OF QUALITY ASSURANCE TESTING PROCEDURES
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

B. Vault Construction (Cont'd) • Puncture resistance • ASTM D-4833, GRI GM-13 • 1 per 45,000 lbs • 66 lbs

• Tear resistance • ASTM D-1004, GRI GM-13 • 1 per 45,000 lbs • 33 lbs

b) Test Seams • Seam shear test • ASTM D-4437 • Minimum two tests per day per • 1,500 psi
seamer/equipment

• Seam peel test • ASTM D-4437 • Minimum two tests per day per • 1,250 psi
seamer/equipment

c) Installation • Destructive seam shear test • Field tensiometer • Minimum 1 test per approximately 500 lineal • 1,500 psi, and seam must not delaminate. 
(ASTM D4437) feet of production seam or at least one per seam  Four of 5 replicate samples must pass.

• Destructive seam peel test • Field tensiometer • Minimum 1 test per approximately 500 lineal • 1,250 psi, and seam must not delaminate.
(ASTM D4437) feet of production seam or at least one per seam   Four of 5 replicate samples must pass.

• Non-destructive test • GRI GM6 • 100% of production seams • Test results shall meet or exceed the requirements of
GM6

• Asperity Height • GM12 • As per GRI Standard GM17 (1/45,000 lbs), one near • 10 mils MARV
beginning of liner placement, and one additional test
approximately half way through liner placement

• Carbon Black Dispersion • ASTM D5596 • As above (GM17 - 1/45,000 lbs)
9 out of 10 • Cat 1 or 2
10 out of 10 • Cat 1, 2, or 3

• Oxidation Induction Time • ASTM D3895 (Standard) • As above (GM17 - 1/200,000 lbs) • 100 minutes
• ASTM D5885 (High Pressure) • 400 minutes

• Oven Aging at 85oC • ASTM D5721 • NA
• ASTM D3895 • 35%
• ASTM D5885 • 60%

• UV Resistance • ASTM D5885 • 35%
• Destructive seam shear test • ASTM D6392 • Minimum one test per approximately 1,000 lineal • 1,500 psi, and seam must not delaminate. 

(if field test acceptable) feet of production seam or at least one per seam  Four of 5 replicate samples must pass.

• Destructive seam peel test • ASTM D6392 • Minimum one test per approximately 1,000 lineal • 1,250 psi, and seam must not delaminate.
(if field test acceptable) feet of production seam or at least one per seam   Four of 5 replicate samples must pass.

• Common Fill
a)  Material • Permeability • ASTM D-5084 • 1 per 1,000 CY • 1 x 10-5 cm/s

• Maximum Dry Density • ASTM D-698 • 1 per 1,000 CY • lab test to establish criteria
• Moisture Content • ASTM D-2216 • 1 per 500CY • lab test to establish criteria
• Particle-size distribution • ASTM D-422 or D-1140 • 1 per 4,500 CY
• Chemical analysis to verify • TCL VOCs SW-846 8260B • 1 per 1,000 CY • per Specification

fill is clean • TCL SVOCs SW-846 8270C
• TCL Pest/PCBs SW-846 8081A
• TAL Inorganics SW-846

6010/7000 Series
• PCB SW-846 8082
• Herbicides SW-846 8151A
• Cyanide SW-846 9010 or 9012A

• Grain Size • ASTM D-422 • 1 per 500CY • lab test to establish criteria
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TABLE E.6.2

SUMMARY OF QUALITY ASSURANCE TESTING PROCEDURES
OVER 50 mg/kg PCB SOIL SOURCE REMOVAL FOR WEST PLANT AREA

GM POWERTRAIN BEDFORD FACILITY

A. Cover System Construction (Cont'd)
b) Placement • Moisture Content in Place • ASTM D-3017 • 1 per 4,800 SY • +/- 2% of optimum

• Compaction Density in Place • ASTM D-2922 • 1 per 280 SY • 95% of maximum dry density
• Elevation • Survey • before and after placement • tolerance of plus or minus 1 inch

from design
• Recompacted permeability • ASTM D-5084 • 1 per 10,000 CY • 1 x 10-5 cm/s

• Topsoil
a)  Material • Acidity Range (pH) • ASTM D4972 • 1 per 1,000 CY • 5.5 to 7.5

• Organic Matter • ASTM D2974 • 1 per 1,000 CY • 2% to 10%
• Soil Classification • ASTM D-2487 • 1 per 1,000 CY • SP, SM, ML or OL
• Chemical analysis to verify • TCL VOCs SW-846 8260B • 1 per 1,000 CY • per Specification

fill is clean • TCL SVOCs SW-846 8270C
• TCL Pest/PCBs SW-846 8081A
• TAL Inorganics SW-846

6010/7000 Series
• PCB SW-846 8082
• Herbicides SW-846 8151A
• Cyanide SW-846 9010 or 9012A

B. Miscellaneous
• Culverts and Conduits • Grain Size Distribution of • ASTM D-422 • 1 per 500 CY • per Specification

Bedding and Backfill
• Compaction of Bedding and • ASTM D-2922 • 1 per 500 CY • 95% of maximum dry density

Backfill

• Catch Basins, • Grain Size Distribution of • ASTM D-422 • 1 per 500 CY • per Specification
Ditches/Swales, Bedding and Backfill

• Compaction of Bedding and • ASTM D-2922 • 1 per 500 CY • 95% of maximum dry density
Backfill

C. Access Roads
a)  Material • Maximum Dry Density ASTM D698 • 1 per 10,000CY • Lab test to establish criteria

• Grain Size • ASTM D422 or D1140 • 1 per 5,000 CY • per Specification
• Chemical Characterization • USEPA SW-846 • 1 per 10,000CY • per Specification

b) Placement • Moisture Content in Place • ASTM D3017 • 6 tests per lift per acre • +1/-3 percent of optimum
• Compaction Density in Place • ASTM D2922 • 6 tests per lift per acre • 95 percent of maximum dry density
• Elevation • Survey • before and after placement • tolerance of plus or minus 1 inch from design

Notes:

1. Additional tests should be conducted for each change in material and when material is suspect.  Type of test and frequency is minimum.
2. Gradient of 0.1, normal load of 1,000 psf, water at 70 degrees F, between stainless steel plate/uniform sand/geocomposite 60 mill liner/steel plate for 100 hrs.
3 Indicates typical material property.  Testing must confirm a similar result.
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Extreme-Value Climatology of Maximum Soil
Freezing Depths in Contiguous United States

Arthur T. DeGaetano1 and Daniel S. Wilks2

Abstract: Extreme-value statistics for the maximum depth of soil freezing are
developed based on a physical soil freezing model and a semiphysical soil water
budgeting scheme. The model uses only daily air temperature, snow depth, and
precipitation data. These data are available from a relatively dense network of
observing stations, permitting the development of a national climatology of ex-
treme soil freezing levels. A set of adjustment factors is also presented that allows
conversion between the mapped base-soil freezing depths and those associated
with other soil conditions. Surface cover characteristics of bare soil with and
without ambient snow cover and turf are analyzed. The deepest soil freezing
levels within the United States are found across the Dakotas, where persistent
subfreezing winter temperatures, and relatively little soil moisture and snow
cover combine to maximize soil freezing. Ample winter snow cover mitigates soil
freezing extremes in the Great Lakes, northern New England, and western moun-
tains. Soil freezing is unlikely south of northern Florida and the immediate Gulf
Coast, along the California coast, and in southern Arizona.

CE Database keywords: Climatology; Freezing; Soils; North Dakota; South
Dakota.

Introduction

Extreme values of the maximum depth of soil freezing are of interest for engi-
neering design specifications. Building codes must consider the maximum depth
of frost penetration to ensure that footings and utilities are buried at the appro-
priate depths. If these specifications are too lax, freezing conditions may result in
structural damage during the design lifetime of the building. Alternatively, codes
that are too stringent inflate building costs unnecessarily due to increases in labor
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2Professor, Dept. of Earth and Atmospheric Sciences, Cornell Univ., Ithaca, NY 14853.
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paper is part of theJournal of Cold Regions Engineering, Vol. 16, No. 2, June 1, 2002.
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and material costs. Despite this practical need, national climatologies of annual
maximum soil freezing depth that appear inClimate ~1941! and Sowers~1979!
are generally antiquated or based on unofficial and/or undocumented measure-
ments. Furthermore, these climatologies offer no information concerning the fre-
quency of soil freezing extremes of different magnitudes, as they display only
average or observed~inferred! maximum frost penetration depths.

More recently, Steurer~1996! presented a map of 100-year return period air
freezing indexes~AFI!, which can be used to derive empirical soil frost depth
values. The AFI is based on the cumulative departure of the mean daily tempera-
ture above and below 0°C from July 1 through June 30. This value is tracked
through the season, and the AFI is defined as the difference between the highest
and lowest cumulative departures. However, these values neglect the effects of a
changing winter snow cover, since they apply to static ground cover conditions.
Steurer and Crandell~1995! show that this method of calculating AFI values is
more representative of the freezing effect across the U.S. than two alternative
Scandinavian methodologies.

Due to the lack of relevant climatological data, building codes concerned with
soil freezing levels were often subjectively developed based on intuition, undocu-
mented observations, and unrepresentative ground surface conditions. Although
national building codes, such as those published by Building Officials and Code
Administrators International, give detailed specifications for climate-dependent
building codes such as roof snow loads and wind stress, the recommendation for
footing depth is simply ‘‘below the local frost line.’’ The National Building Code
of Canada is equally vague in its recommendation that footing depths be deter-
mined based on local experience. As a result, building codes often vary consid-
erably across political boundaries. For instance, across the New York–Vermont
border, local building codes for footing depths range from 1.83 m in Williston,
Vt. to 1.21 m in Plattsburgh, N.Y., which is located 47 km to the west.

This disparity in regional building codes and the paucity of measured frost
depth and soil temperature data led us to develop a one-dimensional heat flow
model capable of estimating frost depths using only meteorological variables
measured at Cooperative Observer Network weather stations~DeGaetano et al.
2001!. This U.S. National Weather Service network is composed of volunteer
observers who report daily values of temperature, precipitation, and snow depth.
Since historical data from these sites extend from the late 19th century to the
present, and given that approximately 8,000 stations are currently in operation
nationwide, model-derived frost depths having a relatively high spatial resolution
can be developed. Provided an adequate record of temperature and snow depth
data ~at least 30 years! is available, these values can then be used to produce
extreme-value analyses for the maximum depth of soil freezing.

In the following section, we briefly reference several existing soil freezing
models, before describing the model used to develop our climatology. We then
discuss the data, statistical methods, and mapping procedures. A set of 10- and
100-year return period maps for the depth of annual maximum soil freezing are
presented in the next section. These maps reflect surfaces characterized by bare
soil and grass~with ambient snow cover! and snow-free bare soil conditions.
Finally, we examine the sensitivity of our results to different soil characteristics.
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Description of Model

Ironically, the lack of a national frost depth climatology does not stem from a
paucity of soil freezing models. Numerous frost depth models of varying degrees
of complexity have been described previously in the literature. Although highly
accurate, the group of models described as physically based require detailed
meteorological and soil data in addition to site-specific information concerning
slope, aspect, and surface characteristics, which preclude their use on a national
scale. Examples of such models are described by Flerchinger and Saxton~1989!,
Guymon et al.~1993!, and Cary et al.~1978!.

The more empirical models tend to require less detailed meteorological data.
Perhaps the most widely used model of this type is the modified Berggren equa-
tion ~Aldrich and Paynter 1953!. Although Gel’fan~1989! shows that such equa-
tions provide fairly accurate maximum frost penetration estimates using com-
monly observed meteorological data, they are only useful for applications in
which snow depth and soil moisture can be assumed constant. In temperate lati-
tudes where snow covers are typically ephemeral, this assumption is unrealistic
for most applications~except those related to paved surfaces from which snow is
cleared!; therefore, the usefulness of this and similar methods on a national scale
is limited.

The model described by DeGaetano et al.~2001! @hereafter, the Northeast
Regional Climate Center~NRCC! model# was designed as a compromise between
the physical and empirical models. Thus, it incorporates the features of physically
based models to the extent possible, given the limitations of meteorological mea-
surements from a relatively dense network of stations. Although complete discus-
sions of the model physics are given by DeGaetano et al.~1996, 2001!, a brief
outline of the model is included in the remainder of this section, since it provides
the basis for this climatology.

The NRCC model is a one-dimensional heat flow model, similar to that de-
scribed by Benoit and Mostaghimi~1985!, with the theoretical basis that the
process of soil freezing is driven primarily by thermal diffusion. Fig. 1 illustrates
this principle. In this figure, depths below or above the soil surface are indicated
by Z, and temperatures are indicated byT. Subscripts indicate snow~s!, frozen
soil ~f !, the soil surface~0!, and the lower boundary~D!. The subscripty refers to
the value observed or estimated for the previous day. At the lower boundary,ZD ,
which is set at a depth of 2 m, a daily ‘‘deep’’ temperatureTD is given as a
function of the average air temperature over a period from the previous April
through March of the current year, the 25th percentile January through March
snow depth for the current year, and the combined thermal diffusivity of the snow
and soil. SpecifyingTD over the period from April through March ensured proper
initialization of this boundary temperature prior to the start of the freezing season,
while also accounting for the effects of the previous winter on the rate of summer
warming. Because temperature data for the entire winter season are used to cal-
culate deep temperatures on any day, the model is diagnostic rather than prog-
nostic. The model assumes that the flux of heat through the lower boundary is
negligible. In cases where the modeled soil freezing level extends beyond the
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lower boundary, the depth of the soil profile is increased by 0.5 m and the soil
freezing level is recomputed.

The upper boundary condition is given by the observed average daily air
temperature. Here, the assumption is made that the average daily air temperature
is representative of the temperature of the snow surface. The snow depth (Zs)
gives the thickness of the first layer in the snow/soil system~Fig. 1!. In the
absence of snow cover, the air temperature is assumed to equal the temperature at
the upper surface of a 1.031023 m laminar layer, the thermal properties of which
are characteristic of still air. The incorporation of a laminar layer with an empiri-
cally specified depth into the model provided a more physically realistic alterna-
tive to then-factors used by Aldrich and Paynter~1953!. Progressing downward,
soil layers of variable depth are defined by frozen and unfrozen zones, the bound-
aries of which are at 0°C~Fig. 1!. A maximum of three soil layers~one frozen and
two unfrozen! is allowed by the model.

Temperature gradients through each layer are assumed to be linear, and thus
the heat fluxes at the middle of each layer,Qx , are defined by the differences
between the temperatures of the layer boundaries. Imbalances between the result-

Fig. 1. Schematic diagram showing the Northeast Regional Climate Center model’s
frozen soil state~DeGaetano et al. 1996!. Depths below or above the soil surface are
indicated byZ and temperatures are indicated byT. Subscripts indicate snow~s!, the
soil surface~0!, frozen soil~ f !, and the lower boundary~D!. Subscripty refers to the
value observed or estimated for the previous day. Heat fluxes through the centers of
each layer are indicated by the bold arrows. The stippled and hatched areas represent
the change in energy storage.
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ing vertical heat fluxes~i.e., heat flux convergence or divergence! are rectified
through internal temperature changes and, when these changes cross 0°C, freez-
ing or thawing of an appropriate depth of soil. In this process, the fluxes are
balanced by accounting for the heat capacities of soil solids and soil water, and
for the latent heat of fusion. Only one of three possible soil-freezing states is
illustrated in Fig. 1. In this state, a layer of frozen soil extends from the surface
to some depth,Zf . The other possible states are that the soil may remain unfrozen
from the surface to the lower boundary,ZD , or that a layer of frozen soil may
exist between two layers of unfrozen soil.

The model is initiated in the unfrozen state and continues in this manner until
T0 falls below 0°C. At this point, the transition to the frozen soil mode is acti-
vated. Provided the temperature remains below 0°C on subsequent days, the
model operates in the frozen soil mode. In this state, both soil freezing and
thawing occur at the bottom of the frozen layer. WhenT0 exceeds 0°C, the model
transitions to either the unfrozen or the surface thaw state. In the surface thaw
state, a buried layer of frozen soil exists between unfrozen layers near the surface
and above the lower model boundary. The layer of frozen soil is allowed to thaw
from both its top and bottom. However, for simplicity, the temperature throughout
the buried frozen layer is assumed to be a constant 0°C. For subsequent occur-
rences ofT0,0°C, freezing occurs at both the top and the bottom of the buried
frozen layer.

Unlike other physical soil freezing models, the NRCC model ignores freeze-
induced water migration to the freezing front. DeGaetano et al.~2001! show that
this omission has little consequence within dry~,15% volumetric content! soil
moisture profiles. Hydraulic conductivity is small at these water contents, and
thus water movement is negligible at the hydraulic gradients normally encoun-
tered in the soil system. At higher water contents, water redistribution occurs
more readily as hydraulic conductivity increases, allowing water to move more
freely within the soil profile. Yet, under near-saturated conditions, correspondence
between the NRCC model derived and observed soil freezing depths is excep-
tional ~DeGaetano et al. 1996, 1997, 2001!. It is possible that the absence of
water migration in the NRCC model is offset by the assumption of complete soil
water freezing at 0°C. Regardless, the necessity of describing the physical pro-
cesses based on the available meteorological and soil data precluded the use of
more complex model physics.

Although the migration of soil water can be ignored, DeGaetano et al.~2001!
found that the quantity of soil moisture held within the soil profile has a signifi-
cant effect on frost penetration through its influence on thermal conductivity and
diffusivity and available latent heat. This requires that a soil water budgeting
scheme be coupled with the soil freezing model.

As with soil freezing, a number of soil moisture models are described in the
literature. However, few are consistent with the data constraints of the national
climatological observation network. This limitation dictated the use of the meth-
ods of Palmer~1965! and Thornthwaite~1948! to compute the volumetric water
content on the scale of climate divisions~Guttmann and Quayle 1996!. Each state
is divided into from one~Rhode Island! to 10 ~at most! climate divisions, with
divisions generally representing drainage basins or crop-reporting districts. For
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each division, an average soil profile is defined by two layers, with layers defined
by their capacity to hold water rather than by depth. The top layer~SS! contains
at most 2.5 cm of soil water, with the remaining soil water, which varies by
division ~Karl 1983!, contained in the lower~SU! layer. Water first enters the top
layer, which must fill to field capacity before any water infiltrates intoSU.
Monthly precipitation totals for climate divisions are the source of water input to
the budget. These totals represent the average precipitation received at all report-
ing sites within a climate division. Climate division precipitation totals are up-
dated operationally on a monthly basis and are archived starting in 1895.

Monthly evapotranspiration totals for climate divisions are obtained using the
method of Thornthwaite~1948!. This empirical procedure assumes a direct rela-
tionship between monthly average temperature and incoming solar radiation.

Evapotranspiration is assumed to be negligible atT̄,0°C, and is set at the

maximum potential rate whenT̄.26.5°C ~Sellers 1965!. At intermediate tem-
peratures, monthly potential evapotranspiration,ETp , is simply a function of
monthly average temperature~Rosenberg 1974!. DeGaetano et al.~2001! give a
detailed account of Thornthwaite’sET method.

Based on these values ofET and precipitation, soil moisture recharge occurs
when precipitation exceedsET, with the new soil moisture simply expressed as
the sum of the previous month’s moisture content and the difference (P2ET).
When recharge exceeds the soils’ capacity for holding water, any excess water is
lost as runoff. Although this ignores the influence of the infiltration rate on runoff,
this omission was dictated by data limitations at the national scale.

In months havingET.precipitation, water loss fromSSis the smaller of the
water held inSS or the difference (ET2P). If ( ET2P) exceeds the water
available inSS, the residual loss occurs from theSU layer at a rate proportional
to SSU21 /AWC, whereSSU21 is the amount of water present in the underlying
layer during the previous month andAWC is the specified water capacity of the
SU layer. In all cases, precipitation falling during months with an average tem-

perature ofT̄,0°C is assumed to be frozen, and thus is not available for soil
moisture recharge. This moisture is held in storage through the winter and be-
comes available during the month,i, in which the average ofT̄i andT̄i 21 exceeds
0°C.

Since detailed soil moisture profile data are unavailable nationally, water is
assumed to be evenly distributed through the soil horizon; the volumetric water
content,q, can be expressed by

q5@~SSS1SSU!/AWC#3100%; 0,q<FC (1)

whereSSS andSSU5water storage in the surface and underlying layers during a
given month, respectively. In near-saturation conditions, the soil usually drains
quickly to field capacity~FC!. Thus, this value, which can be obtained from U.S.
Dept. of Agriculture~USDA! soil surveys, is used as an upper limit forq.

Use of the Palmer soil water budget requires information concerning the pre-
vious month’s soil moisture storage. This is problematic when initializing the
budget. To address this issue, an iterative scheme was developed to search
through the precipitation and evapotranspiration data for the earliest month when
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precipitation exceeded the sum of the available water capacity and monthly
evapotranspiration. The budget could then be initialized atAWC during this
month. When a single month meeting this criterion could not be identified, the
search and initialization procedure were applied using two- or three-month pre-
cipitation and evapotranspiration totals. In all climate divisions, the water budget
was initialized prior to 1930.

The use of the Palmer and Thornthwaite routines restricts changes in soil
water content to a monthly time interval. Thus, soil moisture changes occur on
the first day of each month, and are further restricted to months during which the
average temperature exceeds 0°C. These changes are reflected in the model algo-
rithms through a discrete change in soil thermal conductivity and the potential
latent heat release per unit volume of soil. Thermal conductivity changes are
given by a set of empirical equations given by Campbell~1985!.

Maximum Frost Depth Climatology

Data

The NRCC model was used to calculate annual maximum frost depths for a set of
3,562 U.S. Cooperative Network stations~Fig. 2!. All data were required to pass

Fig. 2. Locations of climatological stations with sufficient data to calculate maximum
soil freezing depth return periods
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the quality-control procedure of Robinson~1993!. Missing and suspect tempera-
ture values were estimated using the techniques of DeGaetano et al.~1995!, pro-
viding a serially complete temperature database for the period of 1951–1997.
Missing snow depth and precipitation data were estimated on a case-by-case
basis, depending on the length of the missing data period and the availability of
other variables during the missing period, and the previous and subsequent ob-
served values. The set of monthly climate division precipitation and temperature
data used to specify soil moisture is free of missing values.

In all cases missing precipitation, snowfall and snow depth data were set to
zero from May through October. Outside of this period when the last nonmissing
or estimated snow depth observation was zero, snow depth was also set to zero on
days in which the average temperature exceeded 0°C or no precipitation was
reported. Station-specific precipitation and snowfall data were necessary only to
estimate snow density, not to specify soil moisture. Thus, missing values of these
variables could be ignored on days when the observed or estimated snow cover
was zero.

Any remaining missing snow depth observations were estimated based on the
observations bracketing the missing period, and any observed precipitation and/or
snowfall data during the missing period. An average of the two bracketing obser-
vations was used as an estimate during one-day missing periods. If the length of
the missing snow depth period was between two and 15 days, the values were
estimated using the procedure outlined in Fig. 3. Annual maximum frost depth
values were not calculated in years in which a.15-day missing data period
existed, excluding those in which the snow depth could be set to zero. When daily
liquid precipitation observations, but not snowfall data, were available for a spe-

Fig. 3. Flow diagram for estimating snow depth. Snowfall, snow depth, liquid pre-
cipitation, and melt are given bySf, Sd, P, andM, respectively. The first day of the
missing data period is given byi and the last day, byn. Sdn11* denotes an estimate of
the first nonmissing snow depth. Superscriptsa andb refer to ‘‘Surface’’~1996! and
the three degree-day melting models, respectively.
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cific missing snow depth period, daily snowfall was inferred based on the
temperature-dependent relationship for new snow density given by the National
Oceanic and Atmospheric Administration~‘‘Surface’’ 1996!. Reductions in snow
depth during these periods due to melting and subsequent runoff were estimated
using the average of three degree-day based approaches~Bruce and Clark 1966;
Carr 1988!.

The choice of a 15-day limit for estimation was a compromise between mini-
mizing the amount of missing data and the accuracy of the snow depth estimates.
In general, the number of years excluded from the study reached a plateau as the
length of the missing data period increased beyond 15 days. Furthermore, based
on January data~1951–1997! from four sites~Ithaca, N.Y.; Decatur, Ill.; Minot,
N.D.; and Pendleton, Ore.!, estimation accuracy and variability became unreason-
ably large for periods exceeding 15 days~Table 1!.

Computation of Return Periods

Smoothing and extrapolation of the modeled annual maximum frost depth data
for all stations were accomplished by fitting Gumbel distributions~Gumbel
1941!. In addition to it being analytically integrable, DeGaetano et al.~1997!
showed that the Gumbel distribution was superior to 10 other candidate distribu-
tions, based on its ability to extrapolate the extreme right tail of the observed
annual maximum frost depth distributions. Separate distributions are fit to the
data for each station by maximum likelihood.

Gumbel probabilities can be obtained using

F~x!5Pr$X<x%5E
0

x

f ~x!dx5expH 2expF2
~x2j!

b G J (2)

where x5random variable~in this case, annual maximum frost depths!; and
parametersj and b5 location and scale parameters, respectively~Wilks 1995!.
Average return periods,R, relate to cumulative probabilities,F, of the distribu-
tions of annual maximum data according to

R5
1

v@12F~x!#
(3)

Table 1. Errors~cm! Associated with Estimating Snow Depth for Missing Data Runs
of Various Lengths~days!

Length of
missing period

Average
error

Median
error

Average
absolute error

Standard
deviation

1 0.25 0.00 2.03 3.81
2 0.51 0.00 2.03 3.81
4 0.76 0.00 2.54 5.84
8 1.02 0.25 3.81 6.96

15 1.52 0.76 4.58 8.00
20 0.72 0.76 6.10 12.93
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wherev5average sampling frequency—in this case, 1 year21. Frost depths,x,
corresponding to specified return intervals are obtained by solving Eq.~2! for x
and substituting the expressionF(x)5121/R, obtained by the rearrangement of
Eq. ~3!.

Return Period Mapping

Automated mapping of the station-specific soil freezing extremes required the
interpolation of these values to a grid. Two methods were qualitatively evaluated
for this purpose. A 15-min grid spacing was used for the initial mapping com-
parison based on the availability of digital elevation data at this resolution, and to
facilitate the more complex interpolation analysis. The first relatively simple ap-
proach followed the methods of Cressman~1959!. This method begins by setting
the value at each grid point to the arithmetic average of all observations contained
within a 10 grid unit radius. Four passes are then made through the grid at radii
of 7, 4, 2, and 1 grid units. For each pass, the value at each grid was adjusted
based on a distance weighted average of stations within the new radius.

The second, more complex, interpolation usedANUSPLINversion 4.1~Hutch-
inson 2000!. This method allows interpolation of noisy multivariate data using
thin plate smoothing splines~Hutchinson and Gessler 1994!. In the present case,
trivariate~latitude, longitude, and elevation! splines were fit to the station-specific
annual maximum frost depth values.

These two methods produced nearly identical interpolations across the country
at 15-, 30-, and 60-min resolutions. Given this conformity, the national soil freez-
ing maps presented in Figs. 4–6 are based on the Cressman method at 1° reso-
lution. Despite the similarity between methods, the sparsity of data from sites in
the mountainous regions of the western U.S. potentially introduces biases to the
mapped frost depth values in this region. The magnitude and sign of these poten-
tial biases are difficult to quantify, due to the opposing effects of colder tempera-
tures and deeper, more persistent snow cover that are likely at high elevations. To
some degree, these factors counteract each other, probably mitigating elevation-
induced biases. Presumably, this contributes to the similarity of the elevation and
nonelevation dependent interpolations. Nonetheless, within the shaded region of
Figs. 4–6, which depicts the area characterized by sharp~.125 m deg21! spatial
elevation gradients, the interpolated soil freezing levels should be used with care.
Similar regions are also present in the extreme southern~West Virginia through
northern Georgia! and northern~northern New England! Appalachians. However,
here elevation gradients are generally less steep and station density is somewhat
higher.

Spatial Comparison of Maximum Freezing Depths

Figs. 4 and 5 show the 10- and 100-year return periods for the maximum annual
frost depth under bare soil and turf, respectively. These two cases also reflect
ambient snow cover conditions. In Fig. 6, these maps are shown for snow-free
bare soil conditions. Maps depicting other return periods are available from the
writers.
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Across the contiguous U.S., the deepest annual maximum frost depths consis-
tently occur across the Northern Plains. Along the North Dakota–Montana bor-
der, 100-year return period frost depths under bare soil with ambient snow cover
exceed 250 cm. East of the Rocky Mountains, frost depths generally decrease
steadily as latitude decreases, reaching zero along the Gulf Coast for all return
periods. At a given latitude east of the Appalachian Mountains, frost depths tend
to be shallower than those found over the midsection of the country. Modification
of maximum frost depths is also apparent along the southern and eastern shores

Fig. 4. Maps of: ~a! 10-year; and~b! 100-year return period maximum annual soil
freezing depths~cm! under bare soil with ambient snow cover. Marked variations in
soil freezing are likely within the shaded regions due to large spatial gradients in
elevation.
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of the Great Lakes. Examination of Fig. 6 shows that the pattern around the Great
Lakes can be attributed to enhanced and persistent winter snow cover, as the
contours for snow-free conditions do not exhibit an analogous pattern. Oro-
graphic temperature and snow cover effects are also apparent in northern New
England and to the south in eastern West Virginia.

Along and to the west of the Rocky Mountains, the contours of annual maxi-
mum frost depth fail to show a consistent spatial pattern. Rather, the influence of
elevation~both on snow cover and air temperature! dominates the configuration
of the contours. In this region, microclimatic and orographic effects result in
sharp spatial gradients in the annual maximum frost depth. This precludes the
precise mapping of frost depth return periods on a national scale in the shaded

Fig. 5. As in Fig. 4, but for turf-covered surface with ambient snow cover

62 / JOURNAL OF COLD REGIONS ENGINEERING / JUNE 2002



area of Figs. 4–6. Nonetheless, given the validation of the NRCC frost depth
model using data from this area, reliable station-specific soil freezing extremes
can be obtained from the NRCC for sites in the intermountain west. Farther west,
maximum soil freezing depths for all return periods reach zero along the Pacific
Coast from central Oregon to southern California. This area of frost-free condi-
tions extends inland over the San Joaquin Valley of central California and through
southeastern California and most of southern Arizona.

Under turf ~and ambient snow cover!, the pattern of maximum soil freezing
contours is similar to that for bare soil. However, the turf moderates the maxi-
mum depth of soil freezing by approximately 25 cm. This reduction in soil freez-
ing depth is generally independent of the depth of frost penetration under bare

Fig. 6. As in Fig. 4, but for snow-free bare soil
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soil. For instance, the 100-year return period frost depth under turf is reduced by
a similar amount in North Dakota~250 versus 275 cm! and North Carolina~0
versus 25 cm!.

The pattern~and, to some extent, magnitude! of soil freezing depths shown in
Figs. 4–6 coincides with that of the previous soil freezing climatologies. The
pattern of frost penetration depths presented by Sowers~1979! aligns quite well
with the snow-free maps in Fig. 6. In both climatologies, the axes of deepest frost
penetration extend through Minnesota and separately across western Wyoming
and Colorado. A sharp north-south gradient in soil freezing depth is also depicted
across the Midwest, extending east through Pennsylvania in both cases. The two
climatologies also show an east-west soil freezing gradient along the Pacific
Coast and a more subtle modification of soil freezing extremes along the Atlantic
Coast. These features are also grossly replicated by the USDA map~Climate
1941!.

Unfortunately, it is difficult to compare the climatologies based on the mag-
nitude of soil freezing. The frost depths given by Sowers~1979! and the USDA
~Climate1941! are not expressed as return periods, but rather as an unqualified
‘‘maximum’’ in the case of Sowers and as an average depth in the USDA publi-
cation. Assuming snow-free conditions~as snow induced modification around the
lake is not apparent!, the magnitude of the contours presented in Sowers’ map
agrees with our 10- or 25-year return period values. The average values from the
USDA ~Climate1941! agree favorably with our two-year~i.e., median of annual
maxima! return period estimates.

Comparison of the 100-year soil freezing depth map@Fig. 6~b!# and the map of
the 100-year AFI also shows several consistencies~Steurer 1996!. In both cases,
local maxima are found in northeastern North Dakota, western Wyoming, and
south-central Colorado. In the East, minor maxima are located in northeastern
and southwestern New York~coinciding with the Adirondack Mountains and the
Allegheny Plateau!. The frost depth and air freezing index contours also show a
similar trough along the southern Appalachians. The zero contours~both frost
depth and air freezing index! follow a similar path in Arizona and along the West
Coast, but they diverge somewhat in the East. Here, the zero line for frost depth
runs along the northern Florida border, while the corresponding air freezing index
is displaced farther south. This is possibly related to the Steurer~1996! finding
that the Gumbel distribution underestimated the AFI in warmer climates. A simi-
lar bias was not noted by DeGaetano et al.~1997! for the annual maximum soil
freezing depth.

Despite these consistencies, Fig. 7 shows that the ratios of 100-year frost
depths calculated using the AFI values as input to the Berggren equation to the
depths given by the NRCC model with snow cover set to zero are consistently
less than 1.0. On average, the AFI values are 73% of those given by the NRCC
model across the range of 100-year AFI values experienced in the continental
U.S. Although ann-factor equal to one~i.e., a value representative of snow cover!
was used in the Berggren computations, the AFI-derived frost depths are consis-
tently deeper than the NRCC modeled frost depths under ambient snow condi-
tions ~Fig. 7!. At Burlington, Vt. and Duluth, Minn., the AFI-derived depths are
almost double those given by the NRCC model. Thus, it appears that the AFI
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estimates of soil freezing do not adequately capture the variations in soil freezing
depth that result from ephemeral snow cover during the soil freezing season.

A final comparison of a modeled and observed soil freezing climatology is
possible for Illinois. Wendland~1998! shows the maximum observed January
frost depths for the period of 1980–1996@Fig. 8~a!#. In his map, a pocket of 75
cm depths is centered on north-central Illinois. To the south, the reported soil

Fig. 7. Comparison of the ratios of 100-year return interval frost depths based on the
Northeast Regional Climate Center~NRCC! model and modified Berggren equation
values. The gray squares show the ratios based on NRCC model runs with snow cover
set to zero. Observed snow cover is used in the cases shown by the black circles.
Two-letter postal codes are used as a reference for station location.

Fig. 8. Maximum frost depth~cm! during January for the period 1980–1996 based
on: ~a! cemetery observations given by Wendland~1998! and~b! Northeast Regional
Climate Center~NRCC! model estimates.
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freezing levels decrease from 50 cm in the Chicago area to less than 25 cm at the
southern tip of the state. The modeled maxima for these years exhibit an analo-
gous pattern in the north@Fig. 8~b!#. However, assuming a turf-covered surface to
coincide with Wendland’s cemetery data, the model values are shallower than the
observed frost depths by almost 30%. Even when bare soil conditions are mod-
eled, the observations exceed the modeled values by about 5%. Across southern
Illinois, the patterns diverge. Although 25 cm frost depths occur in similar regions
in the two climatologies, the modeled depths are much deeper in the southern-
most part of the state. It is likely that these variations result from differences in
the observing network, site exposures, and uncertainties as to the quality and
precision of the cemetery data.

Sensitivity to Soil Characteristics

The frost depths shown in Figs. 4–6 depict conditions for soils having 10% clay
content, 45% porosity, and 30% volumetric field capacity. This base case is char-
acteristic of a medium textured loam, in which nonclay particles are assumed to
be quartz based. The effect of differing clay contents, field capacities, and porosi-
ties was evaluated using a set of 401 stations, at which at least 40 annual maxi-
mum soil freezing depths could be modeled. This subset of stations was repre-
sentative of the geographic distribution of the 3,562 original sites and
encompassed the range of modeled soil freezing extremes. At each site, frost
depths corresponding to the 2-, 5-, 10-, 25-, 50-, and 100-year return intervals
were calculated for clay contents ranging from 5 to 30%. Similarly, frost depths
were computed for different physically realistic combinations of porosity~25–
55%! and field capacities~15–45%!.

Fig. 9 shows that modification of the clay content had little effect on the depth

Fig. 9. Ratio of 50-return period soil freezing depths for various clay contents to that
based on the standard clay content of 10%. In all cases a soil porosity of 0.45 and 30%
field capacity are assumed.
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of soil freezing. In general, the difference in the maximum soil freezing depth
between the standard~10% clay content! and the highest clay content was less
than 7%. These small differences can be attributed to a lower thermal conductiv-
ity for clay in relation to quartz-based soil particles~0.25 versus 0.30
W m21K21!. More pronounced differences were associated with the changes in
porosity and field capacity~Fig. 10!. Frost depths increase in an approximately
linear fashion as the soil becomes more compacted or better drained~i.e., as
porosity and field capacity decrease!. Thus, adjustment factors can also be com-
puted using the equation

A51.86121.2«120.88FC (4)

where«5soil porosity; andFC5field capacity. At an extreme 15% field capacity
and 25% porosity, soil freezing depths are over 40% higher than in the base case.
Decreases in frost depth are experienced as the porosity and field capacity in-
crease. These changes result from a decrease in the thermal conductivity of air as
opposed to soil particles~in the case of porosity! and an increase in the maximum
latent heat flux in soils with higher field capacities. In the most extreme case
~55% porosity and 45% field capacity!, the maximum soil freezing depths de-
crease by almost 20%.

The adjustments shown in Fig. 10 exhibit minimal variation with freezing
depth. Hence, the curves are applicable to all return periods and geographic
locations. Fig. 11 shows geographic variations in the adjustment factor for a soil
characterized by a porosity of 35% and a 25% field capacity. Averaged over the
401 stations, this adjustment factor equals 1.16. Among the individual stations,
this value varies between 1.09 and 1.22, with little consistent geographic bias.

Fig. 10. Contour graph showing the ratio of the maximum frost depth using various
combinations of porosity and field capacity to that for the standard of 0.45 porosity
and 30% field capacity. A clay content of 10% is assumed in all cases.
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Summary

Measured soil freezing depths are not available at a network of stations that is
sufficiently dense for most climatological applications. Therefore, a soil freezing
model capable of estimating annual maximum soil freezing depths accurately
using only those meteorological variables measured by the relatively dense co-
operative observer network was used to develop an extreme-value climatology of
annual maximum frost depths in the contiguous United States. Based on prior
research, the Gumbel distribution was selected as the most appropriate probabil-
ity distribution function to use in extrapolating modeled maximum frost depths.

East of the Rocky Mountains, extreme soil freezing depths generally decrease
with decreasing latitude. At a given latitude, soil freezing extremes tend to be
shallower to the east of the Appalachian Mountains. Soil freezing extremes are
influenced by snow cover in the Great Lakes region. The insulating effect of snow
cover is reflected by markedly shallower soil freezing at stations near the lake
shores. To some extent, the effect of increased snow cover is also apparent in the
northern Plains, as frost depths along a given latitude decrease from west to east
across North Dakota and Minnesota. Mean annual snowfall nearly doubles from
western North Dakota to central Minnesota.

In the mountains of the western United States, soil freezing extremes exhibit
large spatial variations due to the effects of elevation on temperature and snow
cover. It is hard to characterize the relationship between soil freezing depth and
elevation. In more arid regions, deeper frost penetration is experienced at higher
elevations, since the effects of colder temperatures dominate. On the wetter west-
ern peaks, soil freezing levels often become shallower with increased elevation,
as increases in snow cover mitigate the reduction in temperature with elevation.
In the Pacific Coast states, a sharp gradient of soil freezing extremes exists be-

Fig. 11. Spatial distribution of ratios associated with 0.35 soil porosity and 25% field
capacity used to compile Fig. 10
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tween the coast and western mountains. In northern California, 100-year return
period frost depths increase from zero along the coast to over 125 cm in the
eastern mountains under snow-free conditions.

Snow cover is the likely cause of this spatial pattern of maximum frost depth
in the northern part of the domain. In the snow-free cases~Fig. 6!, there is an
overall pattern of increasing maximum frost depth with increasing latitude, simi-
lar to that which Steurer~1996! shows for the air freezing index. Shallower frost
depths are also noted along the coast, and to some extent along the Great Lakes
shores. This demonstrates the insulating ability of persistent snow cover, in that
the presence of snow cover is associated with markedly shallower maximum frost
depths, particularly over northern parts of the region. The opposing effects of
colder temperatures~as inferred from latitude! and deeper, more persistent snow
cover probably diminish elevation-induced biases in the mapped soil freezing
depth fields.

The maximum soil freezing depth information contained in Figs. 4–6 along
with supplemental maps depicting the 2-, 5-, 25-, and 50-year return periods that
are available from the writers provide scientific guidance for the establishment of
building codes concerning the burial depth for foundations and freeze-sensitive
utilities. Use of these estimates in combination with knowledge of the statistical
and microclimatic assumptions employed in their derivation provides a sound
basis for the reevaluation of existing building codes, which are often based on
intuition or nonrepresentative observations. Provided site-specific design details
~particularly those pertaining to local snow accumulation! are considered, poten-
tial decreases in recommended foundation depths could result in reduced building
costs, due to decreases in labor and material costs, with little increase in the risk
of structural damage over the useful lifetime of the building.
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APPENDIX G 
 

EAST PLANT AREA COVER SYSTEM DESIGN  
SUPPORTING CALCULATIONS 

 
(TO BE UPDATED FOR WEST PLANT AREA PENDING DESIGN COMPLETION  

EAST PLANT AREA CALCULATIONS PRESENTLY ASSUMED TO BE APPLICABLE) 
 



 
 
 
 
 

ENGINEERING DESIGN CALCULATION 
 
 
PROJECT IDENTIFICATION 
 
Client: GM Powertrain ` 013968 

Project: East Plant Area Cover System Location: Bedford,Indiana 
 
 
CALCULATION IDENTIFICATION 
 
Calculation Ref. No.:       No. Pages: 10 

(Including calculation cover sheet) 
 
Calculation Description: 

CAP  DRAINAGE  LAYER  HYDRAULICS 
                                      
      
      
      
 
Design: A.Wesolowski  Date: Aug 22/05 
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CAP DRAINAGE LAYER HYDRAULICS 
 

1. GEOCOMPOSITE DRAINAGE NET HYDRAULICS 
 
1.1 Data input  

                                -cap design: 
 
 
                                                                                     6-in topsoil 
                                                                                    12-in common fill 
                                                                                     geocomposite drainage net 
                                                                                        LLDPE liner 
                                                                                         
                                                                                      12-in clay 
 
 
                     -    soil  layer  permeability:   k = 0.00001 cm/s   ( 1 x 10-7 m/s)  
 

- Slope gradient and length for selected critical paths: 
 

 
a) 5:1 approx. 250 ft = 76.2 m 
b) 4:1 approx. 150 ft = 45.7 m 
c) 3:1 approx.  75 ft = 22.9 m              

 
                      

- reduction factors for drainage composite 
            for intrusion RFin = 1.5 
            for  creep RFcr = 1.4 
            for  chemical clogging RFcc = 1.2 
            for   biological clogging RFbc = 1.6 
            overall FS = 2     

                                  Total Fs = 8 
 
                      -      criteria for Lateral Drainage for Final Cover Side Slope,  Landfill            

         Drainage System www.landfilldesign.com Unit Gradient Method 
(see attached). 
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1.2 Infiltration into drainage layer  Qin 
 

Calculated infiltration rates , based on length along the slope  Ls , 
given soil permeability  k  and vertical seepage gradient = 1, for 
selected critical paths. 
 
         Qin = Ls x k x 1     ( m3/sec  per meter width ) 
 

            a)  Qin =  76.2 m x 0.0000001 m/s x 1 = 0.0000076 m3/s for 5:1                
            b)  Qin =  45.7 m x 0.0000001 m/s x 1 = 0.0000046 m3/s for 4:1      

                        c)  Qin =  22.9 m x 0.0000001 m/s x 1 = 0.0000023 m3/s for 3:1 slope. 
 
 
 

 
1.3 Required transmissivity of the geocomposite  Yult  
 

Required (ultimate) geocomposite transmissivities for selected paths  
have been  calculated utilizing software program , Unit Gradient Method,  
(see attached).  

 
a) Y ult = 0.000313 m2/s for 5:1 slope 
b) Y ult = 0.000152 m2/s for 4:1 slope 
c) Y ult = 0.000059 m2/s for 3:1 slope 
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 1.4 Available transmissivity of the geocomposite  Yavail  
 
Available  transmissivities for SKAPS TN-330-2-6 geocomposite 
product,  according to attached manufacturer chart  for given (design) 
gradients and normal pressure of approximately 1000 psf at given  
cap design configuration.  

 
 
                                       a) Yavail = 0.00095 m2/s for 5:1  slope 
            

 b) Yavail = 0.00085 m2/s for 4:1  slope 
 
 c) Yavail = 0.0007 m2/s    for 3:1  slope  

 
 

                       1.6  Conclusion  
 

According to the results as shown above,  available  transmissivities  
of SKAPS product are fully satisfactory, and no lateral drains  are 
required. Flow generated from the cap infiltration will be fully 
contained within the drainage layer. 
 
 
  Y avail =  0.00095 m2/s    >  Y ult = 0.000313 m2/s for 5:1 slope 

        Y avail =  0.00085 m2/s    >  Y ult = 0.000152 m2/s for 4:1 slope 
         Y avail =  0.00077 m2/s    >  Y ult = 0.000059 m2/s for 3:1 slope 

 
For areas where the design slope is 5% to 10% SKAPS drainage net is still 
able  to perform at the capacity of approximately 0.0012 m2/s, which should 
be more than sufficient, providing that the length of the slope is no more 
than 30 to 40 ft or 9 to 12 m. 
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