


L:\DM\581\007\2231Hrpt.doc ii

TABLE OF CONTENTS 

1.0 INTRODUCTION 1 

1.1  SITE BACKGROUND 1 
1.2  OBJECTIVES OF THE CSM 1 

2.0 FACILITY PROFILE 2 

2.1  SITE FEATURES 2 
2.2  FACILITY OPERATIONS 2 

3.0 LAND USE AND EXPOSURE PROFILE 3 

3.1  FACILITY AND ADJACENT PROPERTIES 3 
3.2  RESOURCE USE AND LOCATIONS 3 
3.3  APPLICABLE EXPOSURE SCENARIOS AND PATHWAYS 3 

4.0 PHYSICAL PROFILE 5 

4.1  TOPOGRAPHY 5 
4.2  GEOLOGY 5 
4.3  HYDROGEOLOGY 6 

5.0 RELEASE PROFILE 7 

6.0 ECOLOGICAL PROFILE 8 

7.0 RISK MANAGEMENT PROFILE 9 

 



L:\DM\581\007\2231Hrpt.doc iii

TABLE OF CONTENTS (Cont’d) 
 
 APPENDIX 
 
 A  BORING LOGS 
 
 
 
 List of Figures 
 
 

1-1   Site Location Map 
 
2-1   Site Map 
 
2-2 Offsite Investigation Locations 
 
3-1 Land Use Map 
 
3-2 Water Well Radius Search Results 
 
4-1 Cross Section along Ingersoll Avenue 
 
4-2 Cross Section along West Side of Building 
 
4-3  Contour Map of McAlester Shale Surface 
 
4-4 Potentiometric Surface Map – September 2001 
 
4-5 Potentiometric Surface Map – February 2002 
 
5-1 TCE Isoconcentration Map – February 2002 
 



Environmental Resources Management   L:\DM\581\007\2231Hrpt.doc 1

1.0 INTRODUCTION 

1.1  SITE BACKGROUND 
 
The Whirlpool Fort Smith facility is located at 6400 Jenny Lind Road on the south 
side of Fort Smith, Arkansas (Figure 1-1).  The facility manufactures side-by-side 
household refrigerators, trash compactors and icemakers.  The facility has been 
operated by Whirlpool for over 30 years. 
 
A series of soil and ground water studies were initiated at the site as part of a 
project to remove an underground fuel storage tank (UST).  That work indicated 
that there was no evidence of releases of petroleum hydrocarbons from the UST.  
However, the analytical data showed the presence of trichloroethylene (TCE) 
and other solvents not related to the UST in the shallow ground water.  
Subsequent investigations, including a soil investigation to assess the potential 
source area, have been conducted to delineate the ground water plume.   
 
Whirlpool has implemented a voluntary semi-annual ground water sampling 
program to monitor ground water conditions at the site.  Studies are also 
currently under way to evaluate options for remediation of the on-site affected 
ground water. 
 
Data from wells in the northern part of the facility indicate that TCE affected 
ground water is present near the northern boundary of the facility and may 
extend off site.  In addition, recent site investigations indicate that there may be a 
limited northerly component to ground water flow.  Based on these data, 
Whirlpool initiated discussions with the Arkansas Department of Environmental 
Quality (ADEQ) to enter a letter of agreement (LOA) to implement a Corrective 
Action Strategy (CAS) at the Whirlpool Facility.    
    

1.2  OBJECTIVES OF THE CSM 

This Conceptual Site Model (CSM) has been prepared to fulfill the requirements 
specified in Section II. F. of the LOA dated (June 6).  Based on the LOA, a CSM 
must be submitted at the scoping meeting that has been tentatively scheduled for 
August 14, 2002     
 
Successful implementation of the CAS relies on the development of a complete, 
yet concise CSM.  To that end, the CSM for the whirlpool facility was developed 
using readily available data to illustrate the relationship between potential 
constituents of concern (COCs), potential exposure pathways, and potential 
receptors.  Specifically, this CSM will be used as the framework on which the 
implementation of the CAS will be based. 
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2.0 FACILITY PROFILE 
 

2.1  SITE FEATURES 
 
The facility consists of the main manufacturing building (approximately 1.3 
million square feet), and adjoining warehouse and administrative offices (Figure 
2-1).  Additional buildings located on the north side of the property include a 
water treatment plant and boiler house.  The majority of the property 
surrounding the buildings is covered with concrete or asphalt for parking.  Some 
gravel parking areas are also present.  An outdoor waste storage area is located 
on the south side of the manufacturing facility.  This paved area is enclosed with 
a chain-link fence topped with razor wire. 
 
As stated in the LOA, the focus of the CAS is the area north and northwest of the 
facility.  The major structures in that portion of the facility are the water 
treatment plant and boiler house mentioned previously (Figure 2-2).  However, 
historical records indicate that a small building located west of the boiler house 
was formerly used for degreasing operations. This small building has not been 
used since the mid 1980’s. 
 

2.2  FACILITY OPERATIONS 
 
Whirlpool-Fort Smith is a refrigerator manufacturing facility.  The manufacturing 
processes conducted at the site include polyurethane foaming, metal fabrication, 
plastic thermoforming and assembly operations.  All storage of hazardous 
wastes is limited to 90 days or less in containers, no hazardous waste treatment 
activities are conducted on site.  It is believed that constituents in the soils and 
groundwater identified in the facility investigation are the result of historical 
practices prior to 1980.   
 
Dating back to approximately 1967, equipment degreasing operations utilizing 
trichloroethylene (TCE) were performed in the former degreaser building located 
near the northwestern corner of the main manufacturing building.  The use of 
TCE was discontinued in the mid 1980's and the degreaser building is not 
currently used for any cleaning operations.  
 
Based on verbal reports from former workers, the degreasing equipment 
consisted of a tank and a parts rack.  The degreasing operations involved placing 
parts into the parts rack positioned over the tank.  The TCE tank was then heated 
creating a TCE vapor in the area where the parts were placed.   Following 
degreasing activities, the vapor was condensed and returned to the tank below 
the parts rack. 
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3.0 LAND USE AND EXPOSURE PROFILE 
 

3.1  FACILITY AND ADJACENT PROPERTIES 
 
The Whirlpool facility is a manufacturing and warehousing operation.  No other 
specific land use categories are present on the property. 
 
Surrounding property uses include light industrial/commercial activities to the 
south and east, residential to the north and undeveloped land to the west (Figure 
3-1).  Residential properties to the north include single-family homes and two 
multi-family units.  No recreational or agricultural properties are located in the 
vicinity of the Whirlpool facility.  In addition, schools, hospitals, day care centers, 
etc. are located at least 0.5 miles from the facility. 
 

3.2  RESOURCE USE AND LOCATIONS 
 
Based on the EPA ground water classification guidelines Ground water in the 
vicinity of the Whirlpool facility would be classified as Class IIB ground water (a 
potential drinking water source).  Following EPA guidance, the area near the 
facility has been evaluated to identify potential groundwater use and ecological 
receptors. 
 
As is detailed in Section 6.0 of this submittal, there are no ecologically vital areas 
within a two–mile radius of the Whirlpool facility.   
 
A water well search was performed within a one-mile radius of the Whirlpool 
facility.  No federal, state or public water supply wells were identified within the 
search distance (Figure 3-2).  Drinking water and sanitary sewer services for both 
commercial/industrial and residential properties in the vicinity of the Whirlpool 
plant are supplied by the City of Fort Smith.  Drinking water supplies include 
Lake Fort Smith, Lake Shepherd Springs and the Lee Creek Reservoir.  These 
reservoirs are not located near the facility. 
(http://www.fsark.com/NewsReleases/Archive/2001-07-
24SpecialReportWaterSupplyPlanning.html) 
 
Additionally, available literature indicates that the majority of shallow wells in 
the Fort Smith area are completed in the McAlester Shale.  Apparently, the thin 
alluvial deposits in the Fort Smith area (specifically those not associated with the 
Arkansas River) yield insufficient quantities of water to justify shallow wells.  
Most wells completed in the McAlester Shale are completed to depths up to 475 
feet and produce poor quality water with yields of 25 to 75 gallons per minute. 

3.3  APPLICABLE EXPOSURE SCENARIOS AND PATHWAYS 
 
Whirlpool has conducted a survey of the land use and potential exposure 
scenarios/pathways in the immediate vicinity of the impacted area.  Based on 
this survey, both industrial and residential exposure scenarios are potentially 
applicable.  Industrial exposure pathways may include incidental soil ingestion, 
dermal contact with soil or inhalation or volatiles by a construction or 
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maintenance worker.  Residential pathways appear to be limited to inhalation of 
volatiles through the use of underground storm shelters at locations immediately 
north of the plant (across Ingersoll Avenue.). 
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4.0 PHYSICAL PROFILE 
 

4.1  TOPOGRAPHY 
 
The facility is situated near the crest of a low hill such that the topography of the 
Whirlpool facility gently slopes to the east-northeast along the northern portion 
of the facility, and to the south-southeast along the southern portion of the 
facility.  The location of the site is identified on the USGS 7.5 min. topographic 
quadrangle for Fort Smith, Arkansas in Figures 3-1 and 3-2).  The site is located 
outside the 100-year and 500-year floodplains. 
 
Drainage ditches are located along Ingersoll Avenue on the north side of the 
facility and along Jenny Lind Road on the east side of the facility.  Surface water 
generally flows toward the northeast corner of the facility where it enters the city 
storm sewer system under Jenny Lind Road and flows toward Mill Creek. 
 

4.2  GEOLOGY 
 
The geology of the Fort Smith area of Western Arkansas is generally 
characterized by Pennsylvanian age sediments.  The Whirlpool facility, situated 
on the Northwestern flank of the Massard Prairie Anticline, overlies Quaternary 
Alluvium and gently dipping Pennsylvanian McAlester Shale.      
 
Quaternary Alluvium is present from ground surface to a depth of 29 to 37 feet at 
the Whirlpool facility.   Site boring logs and previous site literature indicate the 
alluvium is generally composed of a shallow fine-grained unit, and a coarse-
textured basal unit (Figures 4-1 and 4-2).    
 
The Upper Fine-Grained unit exhibits significant variations in lithologic texture 
throughout the site and with depth, generally varying from fine-grained silt to 
sandy clay.  In general, the central portion of this unit (from 4 to 10 feet below 
ground surface (bgs)) consists of sandy clay.  The thickness of this sandy-clay 
zone is highly variable; ranging from a maximum thickness of approximately 13 
feet to 1 foot or less at many locations.  This sandy-clay zone is not recognizable 
in approximately half of the borings at the site.   
 
The lower unit of the alluvium at the site, commonly referred to as the Basal 
Aquifer, consists of sands and gravels.  The upper portion of the Basal Aquifer 
unit is typically composed of a fine-grained silty sand to sandy silt.  This sandy 
silt grades to a sandy gravel with depth in the lower portrion.  Where present, 
the silty sand portion of the unit is from 5 to 10 feet thick and forms a gradational 
transition between the Upper Fine-Grained unit and the Basal Aquifer.   
 
The sandy gravel at the base of the Basal Aquifer is commonly 3 to 6 feet thick 
and has variable amounts of clay and silt. This sand and gavel layer is present in 
the majority of the borings at the site and it rests unconformably on either 
weathered shale or clay associated with the weathered shale.      
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The alluvial units are underlain by the McAlester Shale.  This formation ranges 
up to 1000 feet thick in the Fort Smith region.  In the vicinity of the Whirlpool 
facility the upper portion has been eroded leaving a thickness of 100 to 500 feet.  
The full thickness of the McAlester Shale immediately beneath the Whirlpool 
facility has not been determined. 
 
Based on the site boring logs, the top of the shale is present from 26 to 35 feet bgs 
(Figure 4-3).  The upper portion of the shale is typically silty, black to dark-gray, 
fissile, micaceous shale.  Commonly, there is a thin veneer of friable red-orange 
to gray-brown clay between the base of the gravel zone and the weathered shale.  
This clay typically grades to the black or dark gray shale of the McAlester 
Formation. 
 
Soil boring logs, cone penetrometer test logs and monitoring well completion 
details are provided in Appendix A. 
 

4.3  HYDROGEOLOGY 
 
The facility has been conducting ground water monitoring activities since 1989.  
Water level measurements from these sampling events, indicate that the 
predominate direction of shallow ground water flow during fall is to the south 
and southwest (Figure 4-4).  This dominant flow direction, however, changes 
during the spring to the southeast (Figure 4-5).  In addition, recent information 
implies that ground water flow in the northern portion of the site may have a 
limited northerly component. 
 
Based on data from numerous ground water investigations at the site, the Basal 
Aquifer is semi-confined.  Calculated hydraulic conductivity values for the Basal 
Aquifer unit range from 1.74 x 10-4 cm/s up to 1.0 x 10-2 cm/s.  One aquifer 
pumping test conducted at the facility indicated that the average hydraulic 
conductivity for the north side of the facility is 4.6 x 10-3 cm/s based on an 
aquifer thickness of 16 feet.  The storage coefficient was estimated at 6.5 x 10-3.   
 
Ground water flow velocity for the northern portion of the facility has been 
calculated at 24 feet per year.  Based on a limited number of borings and 
piezometers installed north of the site, it appears the basal coarse-grained 
formation pinches out to the north and, consequently, additional studies are 
needed to assess the potential and characteristics of off-site, northerly ground 
water flow.      
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5.0 RELEASE PROFILE 
 
As discussed in Section 3, equipment degreasing operations utilizing TCE were 
previously performed at the facility.  However, the use of TCE was discontinued 
in the mid 1980's and the degreaser building is no longer used for any cleaning 
operations.   
 
There are no historical records that document any specific spills or other release 
incidents from the degreaser building.  However, it is possible that historical 
leaks from the tank may have occurred, resulting in releases to the soil and 
ground water.  
 
Based on historical process knowledge, and recent analytical data, the major 
constituent of concern (COC) is TCE.  Daughter products (including 
tetrachloroethene, cis- and trans-1,2 dichloroethylene, 1,1-dichloroethylene, and 
vinyl chloride) resulting from degredation of TCE have also been periodically 
detected in site wells.  
 
Analytical data from the monitoring well system show that the majority of the 
affected ground water has migrated from the apparent source area (near MW-25) 
in a southerly and southwesterly direction under the northwest corner of the 
main manufacturing building (Figure 5-1).  The extent of affected ground water 
to the south and southwest appears to be limited to the Whirlpool property; that 
is, the ground water plume does not extend off site in that direction.  However, 
recent data from wells north of the main building, along the north side of 
Ingersoll Avenue (MW-23, MW-31 through MW-33), indicate that affected 
ground water is present near the north boundary of the Whirlpool facility and 
extends off site in a limited area (Figure 5-1). 
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6.0 ECOLOGICAL PROFILE 
 
The Whirlpool Fort Smith facility consists of approximately 153 acres.  
Approximately 21 acres are undeveloped and consist of open grassy areas on the 
southwestern portion of the property.  As indicated previously, the developed 
portion of the property consists of a warehouse, manufacturing facility and water 
treatment plant.  Concrete driveways and concrete and asphalt parking areas 
surround the structures.  Residential areas are located to the north and south of 
the property, and commercial industrial properties are located to the east and 
west. 
 
City of Fort Smith stormwater drainage ditches are located along the northern 
and eastern boundaries of the property along Ingersoll Avenue and Jenny Lind 
Road, respectively.   
 
In accordance with the requirements of the CAS an assessment to identify 
potential endangered and threatened species habitat in the vicinity of the facility 
has been requested from the U.S Fish and Wildlife Service. 
 
There are no wetlands or gaining streams located north of the facility.  Therefore, 
off-site migration of affected ground water to the north of the facility does not 
appear to impact any surface water features.  Data collected during limited off-
site investigation activities indicate that only off-site ground water is affected.  
Affected off-site soils have not been encountered.   
 
An intermittent drainage channel is also located on the west side of the property 
and appears to drain to an unnamed tributary of the Poteau River approximately 
1.0 mile to the west.  The nearest major surface water body is Mill Creek located 
approximately 0.25-mile to 0.5-mile east of the property.   All of these features 
are located outside of the limit of affected ground water.  Based on this profile, it 
appears that there are no complete exposure pathways from the affected ground 
water to any ecological receptors in the vicinity of the facility. 
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7.0 RISK MANAGEMENT PROFILE 

 
Once additional data is collected and this CSM will be updated.  That additional 
information will then be used to develop a risk management profile for the site.  
The risk management profile will include the following components: 

• Summary of risks 

• Impact of a risk management activity on release and exposure characteristics 

• Performance monitoring locations and media 

• Contingency plans 
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NOTE:

1) MW-38 WAS USED AS AN INJECTION WELL FOR
    THE PILOT STUDY AND WAS NOT SAMPLED IN 
    FEBRUARY 2002.
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