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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) was retained by General Motors Corporation to 
conduct soil and groundwater investigations at the former General Motors (GM) 
Fairfax I Plant Site in Kansas City, Kansas (Site). These investigations were performed to 
support remedial planning area for an area of localized groundwater and soil 
contamination in the north-central portion the Former Fairfax I Plant property (near 
monitoring well MW-103A).  The area of localized groundwater contamination was 
identified during a comprehensive groundwater sampling event that was performed in 
October 1998 at the former Fairfax I Plant Site and at the adjacent Fairfax II Assembly 
Plant (currently operating).  The 1998 comprehensive groundwater monitoring event 
was completed to assist GM in their evaluation of current Site conditions and in their 
evaluation of the recently promulgated Voluntary Cleanup Property Redevelopment Act 
(July 1997).  CRA conducted field activities associated with the MW-103A investigations 
from May 3 through May 13, 1999.  This report summarizes field activities and analytical 
data associated with soil and groundwater sampling completed in May 1999 and also 
present results of previous groundwater sampling and other studies completed in 1998 
for the former Fairfax I Plant Site. 
 
 
1.1 SITE LOCATION 

The former Fairfax I and adjacent Fairfax II Plant Sites are located along Kindelberger 
Road and Fairfax Trafficway in Kansas City, Kansas in an industrial area known as the 
Fairfax District.  The Site is located south of a bend in the Missouri River, with the river 
located north, east, and southeast of the Site.  A levee is present between the Site and the 
Missouri River. 
 
The former Fairfax I Plant facility is located on the northwestern portion of the Site, at 
100 Kindelberger Road; the active Fairfax II Plant facility is located on the eastern 
portion of the Site, at 3201 Fairfax Trafficway.  The Site location is shown on Figure 1.1.  
The Site plan is shown on Figure 1.2. 
 
 
1.2 HYDROGEOLOGIC CONDITIONS 

The Site is located in the floodplain of the Missouri River.  The geology of underlying 
soils typically consist of an upper layer of silty clay ranging in thickness from 
approximately 7 to 15 feet.  This layer is underlain by fine to medium sands to depths of 
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25 to 40 feet, grading into medium to coarse sands with some gravel and clay interbeds 
to depths of 60 to 80 feet.  This layer is underlain by medium to coarse sands and gravels 
to the top of the bedrock.  The thick sequence of sands and gravels comprise alluvial 
deposits that are underlain by shale bedrock at approximately 102 to 117 feet below 
grade.  
 
 
1.3 SURROUNDING FACILITIES 

The Fairfax District is an industrial area.  The Fairfax I and II Plants are surrounded to 
the west and south by industrial facilities, including industrial operations, chemical 
companies, and refining and pipeline facilities.  During the 1998 comprehensive 
groundwater sampling investigations performed by GM at the former Fairfax I Plant 
Site and the active Fairfax II facility an assessment of potential off-Site sources of 
groundwater contamination was also performed.  This assessment included completion 
of an environmental database search (ERIIS) and Freedom of Information Act (FOIA) 
requests to the USEPA and KDHE files.  The results of these assessments indicated a 
number of commercial and industrial properties located in the vicinity of the former 
Fairfax I Plant Site and near the Fairfax II facility.  These are discussed in more detail in 
Section 4.0 of this report. 
 
A number of industrial Sites (identified in the ERIIS database) are located south and 
west of the former Fairfax I Plant Site.  Sources of groundwater contamination on these 
industrial properties likely explain the low level of VOC contamination detected at the 
margins of the former Fairfax I Plant Site.  These potential off-site sources are not 
considered to be the primary cause of contamination at and in the vicinity of monitoring 
well MW-103A; as discussed later in Section 1.3.   
 
 
1.4 OPERATIONAL HISTORY 

The Fairfax I Plant consisted of several buildings, a tank farm, rail support, and drum 
storage areas.  The assembly building and former aircraft hangar provided over 
2.2 million square feet of covered work space.  The U.S. Government constructed the 
Fairfax I Plant in 1940 for North American Aviation.  North American Aviation 
assembled B-25 bombers at the facility through 1944 for use in World War II.  In 1945, 
GM negotiated a lease for this facility from the U.S. Government and began assembling 
automobiles.  During the Korean conflict GM assembled F84F jet aircraft in addition to 
continuing to assemble automobiles.  GM purchased the facility from the 
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U.S. Government in 1960 and continued automobile assembly operations until 
1986/1987.  After operations ceased in 1986/87, and the facility was demolished in 1987.  
Prior to demolition a number of environmental studies were performed by GM; 
including monitoring well installation and sampling.  A number of monitoring wells, 
however, remain on the Fairfax I Plant Site.   
 
The Fairfax II Plant was constructed adjacent to the Fairfax I property beginning in 1988 
and is an active facility.  Monitoring wells are also present on the Fairfax II property, 
and these are monitored routinely.  Figure 1.3 presents monitoring well locations at both 
the Fairfax I and Fairfax II facilities. 
 
 
1.5 PREVIOUS INVESTIGATIONS 

Soil and groundwater contamination were discovered at the Site in 1987 during an 
Environmental Site Assessment which was completed prior to demolition of the Fairfax I 
Plant.  The primary sources of contamination were determined to be gasoline and paint 
thinner from a tank farm along with suspect historic releases of perchloroethylene from 
prior to GM operations.  These areas of groundwater contamination (including MW-103) 
were located along the northern portion of the former Fairfax I Plant near the Missouri 
River levee and in the vicinity of the southwest portion of the Former Fairfax I main 
building.   
 
GM initiated a voluntary remediation program in 1988 which included semiannual 
groundwater monitoring, groundwater contamination plume definition, and remedial 
design and construction.  The remediation system for the small tank farm area 
comprised groundwater extraction and treatment by air stripping along with soil vapor 
extraction and treatment by thermal oxidation.  The remedial action focused on a 
benzene, toluene, ethylbenzene, and xylenes (BTEX) plume in the vicinity of monitoring 
well MW-103A and a 1,2-dichloroethylene (1,2-DCE) plume in the vicinity of monitoring 
well MW-109, and was initiated in 1991 but later shut down in 1994.  Semiannual 
groundwater monitoring initiated with the remedial action program (analysis for BTEX 
and 1,2-DCE from 19 monitoring wells) was also discontinued in 1994. 
 
CRA conducted a comprehensive groundwater sampling event in October 1998 in order 
to evaluate changes in groundwater conditions at the Site since 1994.  The October 1998 
sample event consisted of the collection of groundwater samples from 30 monitoring 
wells and analyzed for target analyte list (TCL) volatile organic compounds (VOC).  
Results were presented in a draft report to GM prepared by CRA dated November 13, 
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1998.  A comparison of groundwater quality data collected from the monitoring wells 
located on the former Fairfax I property with groundwater quality standards indicated 
only one area of exceedences that could possibly be related to the former GM operations.  
Concentrations of VOCs were detected above standards at MW-103A, which is located 
at the north-central portion of the Fairfax I Plant Site (see Figure 1.3).   
 
The primary VOCs detected in monitoring well MW-103A were light end petroleum 
hydrocarbons (aromatics) such as benzene, toluene, xylenes 4-methyl-2-pentanone and 
2-butanone.  The same light end petroleum hydrocarbons were measured in the past in 
this same area of the Site during the groundwater remediation program (1991 to 1994) 
and during environmental assessments performed prior to demolition of the plant 
(1986 - 1987).  This area of concern is located near the former rail spur and aboveground 
tank farm.  The remediation system that operated from 1991 to 1994 was located nearby 
MW-103A. 
 
Lower relative concentrations of VOCs have also been detected in samples from other 
monitoring wells on the former Fairfax I Plant Site.  Samples from monitoring wells 
located in areas other than near MW-103A and near the margins of the former Fairfax I 
Plant property have indicated low concentrations of chlorinated solvents and lesser 
concentrations of the light end petroleum hydrocarbons.  The detection of chlorinated 
solvents (and their transformations products) in these areas of the Site, in conjunction 
with identified potential sources at off-Site locations suggest that a source other than the 
former Fairfax I Plant  is responsible.   
 
The groundwater samples collected from MW-103A during the October 1998 
comprehensive sampling event indicated elevated concentrations of VOCs that were 
similar to levels detected during the 1991 to 1994 remediation program.  The continuous 
detection of these VOCs at MW-103A and the historical documentation of contaminated 
soils with the same parameters suggest that a local source of residual soil or light 
non-aqueous phase liquid (LNAPL) contamination may be affecting groundwater 
quality.  Based upon the results of groundwater sampling in 1998; specifically at 
MW-103A, additional investigative work at the former Fairfax I Plant Site was 
determined by GM to be necessary in the vicinity of monitoring well MW-103A. 
 
 
1.6 RECENT KANSAS CORRESPONDENCE 

GM and the Kansas Department of Health and Environment (KDHE) had previously 
considered a Consent Decree for the Fairfax I/II Site (1990/1991).  Negotiation of the 
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Consent Order was apparently delayed pending the finalization of KDHE's Voluntary 
Cleanup and Property Redevelopment Program (VCPRP).  The VCPRP was 
promulgated in July 1997.  Subsequently, the KDHE contacted GM in April 1998 to 
determine if GM wished to continue the Consent Order negotiations or if they would 
apply for the VCPRP. In 1998 as part of their consideration of the VCPRP, they agreed 
(with KDHE approval) to perform a comprehensive groundwater monitoring of the Site.  
This was performed, as mentioned above, in October 1998.  More recent correspondence 
from GM to the KDHE (see letter dated May 28, 1998) provided an overview of the 
comprehensive groundwater sampling program completed in October 1998 and 
outlined GM's recent work completed in the vicinity of MW-103A as presented in this 
report.  In the May 28th letter to the KDHE, GM indicated that the former Fairfax I Plant 
Site would likely enter into the VCPRP.   
 
 
1.7 PURPOSE OF SOIL AND GROUNDWATER INVESTIGATIONS 

The soil and groundwater investigations were intended to delineate the source and 
extent of the contamination in the vicinity of monitoring well MW-103A.  This report 
presents the results of the soil and groundwater investigations completed in May 1999.  
The data collected as part of this program will be used to assess and design preliminary 
soil and groundwater remedial actions.  These remedial actions will likely be performed 
under the KDHE VCPRP.   
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2.0 SCOPE OF WORK 

Activities completed at the Site in May 1999 and previously in 1998 included: 
 
• located and marked the former structures of the Fairfax I Plant Site (e.g., those that 

may represent historical sources such as the rail spur, bermed tank farm, USTs and 
general building outlines) in the vicinity of monitoring well MW-103A; 

• performed a soil screening survey in the vicinity of the former plant structures in 
order to identify areas of soil contamination; 

• collected soil samples at shallow depths (5 to 7 ft bgs) and at depths near the water 
table (10 to 12 ft bgs) and submit the samples for analysis of target compound list 
(TCL) volatile organic compounds (VOCs) in order to delineate the extent of the 
residual contamination; 

• installed a new groundwater monitoring well (MW-115A) downgradient of the 
suspected source area (between MW-103A and Missouri River); 

• collected water level measurements from one new and 33 existing monitoring wells; 

• collected groundwater samples from five monitoring wells for analysis of TCL 
VOCs; 

• installed pressure transducer in newly installed monitoring well MW-115A and 
monitor daily for three months1;  

• surveyed newly installed monitoring well MW-115A for elevation and location and 
soil screening and soil boring locations for location;  

• complied 1998 groundwater data for the former Fairfax I Plant Site with the May 
1999 data; and  

• summarized results of the 1998 environmental database search and FOIA requests.   

                                                      
1 Transducer data were not available at the time of this report.    
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3.0 FIELD METHODS 

The following section describes the field procedures and analytical protocols used in 
May 1999 during the soil screening survey, borehole advancement and soil sampling, 
monitoring well installation, and groundwater sampling (same procedures were used 
during the October 1998 sampling event).   
 
Monitoring well installation and borehole advancement procedures were performed in 
accordance with guidelines provided by the Kansas City District - Corp of Engineers 
(COE) and the Fairfax Drainage District.  Procedures were forwarded to the COE and 
the Fairfax Drainage District on April 30, 1999.  Approvals were provided in a May 14th 
letter from the COE.  CRA has recently provided both the COE and the Fairfax Drainage 
District the monitoring well construction details and a location map of all borings 
(August 5, 1999).   
 
 
3.1 DECONTAMINATION PROCEDURES 

In order to ensure the integrity of the sampled media, sampling equipment was 
decontaminated prior to use in accordance with the Work Plan – Soil and Groundwater 
Investigations near Monitoring Well MW-103A (CRA, May 1999).  A temporary 
decontamination facility was constructed and operated at the Site.  Decontamination 
water was discharged to the ground surface on Site as a history of previous sample 
analyses indicated only low parts per billion levels of a few VOCs in the groundwater.  
 
 
3.1.1 SAMPLING EQUIPMENT 

Sampling equipment was decontaminated prior to field use and after each sample was 
collected to prevent cross-contamination between samples.  Duplicate samples were 
collected concurrently with original samples; therefore, sampling equipment was not 
decontaminated before collection of the duplicate sample.  Decontamination of 
equipment used for collecting samples for laboratory analyses was performed as 
follows:  
 
• use a brush to remove any debris or soil; 

• clean with distilled wash water and a laboratory grade detergent (e.g., Alconox); 

• rinse with distilled water; and 

• allow to air dry as long as possible. 



 

 
  
 

12559 (6) 8 CONESTOGA-ROVERS & ASSOCIATES 

 
 
3.1.2 DRILLING EQUIPMENT 

Upon mobilization of the rill rig to the Site an prior to drilling, the rig and all associated 
equipment was thoroughly steam cleaned to remove oil, grease, mud, and other foreign 
matter.  Before drilling at each subsequent borehole location, the augers, cutting bits, 
samplers, and associated equipment was decontaminated to prevent 
cross-contamination from the previous drilling activities.  Equipment decontamination 
was accomplished by flushing and wiping the components to remove all visible 
sediments followed by: 
 
• steam cleaning and high pressure washing with potable water to remove 

particulate matter and surface films; and 

• rinsing thoroughly with potable water. 

 
 
3.2 SAMPLING PROTOCOLS 

Sample Containers and Handling 
 
All samples were placed in appropriate laboratory supplied sample containers, labeled, 
and properly sealed.  Bubble pack or foam chips were used to cushion sample 
containers.  Samples were kept cool by the use of sealed plastic bags of ice.  A trip blank 
accompanied each shipment of groundwater samples submitted for analysis. 
 
Samples were shipped by commercial courier to Southern Petroleum Laboratories, Inc. 
of Houston, Texas.  Two seals of CRA chain-of-custody tape were placed over the lid on 
the front and back of each shipping cooler.  The seals secure the lid and 
provide evidence that the samples have not been tampered with en route to the 
laboratory.  Clear tape was placed over the seals to ensure that they were not 
accidentally broken during shipment. 
 
 
3.3 SOIL SCREENING SURVEY 

Tracer Research Corporation of Tucson, Arizona (Tracer) conducted the soil screening 
survey.  Originally, an in situ soil gas survey was intended.  However, due to the heavy 
precipitation at the time of the scheduled survey, the Site soil conditions prohibited 
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performing an in situ soil gas survey, and a soil screening survey was performed 
instead. 
 
The soil screening survey consisted of collecting a soil sample from approximately 5 to 
7 feet below ground surface (bgs) using a direct push sampler.  The head space of the 
soil sample was then analyzed in an on-Site laboratory for Site-specific parameters.  A 
total of 20 soil screening (headspace) samples were collected and analyzed in the on-Site 
laboratory for benzene, toluene, ethylbenzene, and xylenes (BTEX), 2-butanone (MEK), 
and 4-methyl-2-pentanone (MIBK).  The sampler was decontaminated between 
sampling locations in accordance with Section 3.1.1.  Initial soil screening samples were 
collected based on a grid laid out by CRA.  Depth specific soil samples were then 
collected based on the initial soil screening results and on visual and olfactory 
observations.  These soil samples were sent to an off-site laboratory for VOC analysis.   
 
 
3.4 BOREHOLE ADVANCEMENT 

Fleer and Associates, Inc. (Fleer) of Shawnee Mission, Kansas provided drilling services. 
 
A total of 20 soil borings were advanced during the delineation program in order to 
define the extent of impacted soils.  The location of the soil borings was determined 
based on results of the soil screening survey in conjunction with the survey of previous 
plant structures. 
 
Boreholes were advanced using solid stem auger drilling methods.  Each boring was 
advanced to a depth of approximately 12 feet bgs.  Soil samples were collected in 
advance of the drilling equipment using a split-spoon sampler.  In general, samples 
were collected from an upper interval (5 to 7 feet bgs) and from just above the water 
table (10 to 12 feet bgs) and analyzed for TCL VOCs.  The upper sample from soil boring 
SB-36 was collected from the 7 to 9 feet bgs interval since an obstruction was 
encountered from 4 to 7 feet bgs.  Soil samples were described and classified according 
to the Unified Soil Classification System (USCS) by a CRA geologist.  Field screening 
was conducted on each split-spoon sample using a photoionization detector (PID).   
 
 
3.5 MONITORING WELL INSTALLATION AND CONSTRUCTION 

A 4 1/4-inch inside diameter hollow stem augers was used to advance the borehole for 
the monitoring well.  Soil samples for geologic logging purposes were collected at 2-foot 
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intervals to 10 feet bgs and continuously from 10 to 27 feet bgs using a split spoon 
sampler.  Recovered soil samples were field screened for the presence of organic vapors 
using a PID.  The monitoring well was installed through the augers and constructed 
using a 15-foot length of No. 10 slot 2-inch diameter polyvinyl chloride (PVC) well 
screen attached to a length of PVC riser pipe.  The well annulus was backfilled to 
approximately 2.5 feet above the top of the screen with silica sand.  A 3-foot thick 
bentonite chip seal was installed above the sand.  The annulus was filled with a cement 
bentonite mixture to within two feet of the ground surface.  The remaining portion of 
the annulus was filled with concrete, and a locking protective surface casing was 
installed.  The monitoring well was capped with a lockable, expanding cap. 
 
 
3.6 MONITORING WELL DEVELOPMENT 

The newly installed monitoring well was developed to minimize the presence of fine 
grained suspended sediment and to ensure optimum communication between the well 
and the screened formation.  Development consisted of surging and pumping the 
monitoring well using a submersible pump.  Field parameters of pH, conductivity, and 
temperature were recorded at regular intervals.  Well development continued until the 
sediment content was significantly reduced and the field parameters stabilized (three 
consecutive readings with pH within 1.0 pH unit of the average value and conductivity 
and temperature within 10 percent of the average value). 
 
 
3.7 HYDRAULIC MONITORING 

Prior to collecting groundwater samples, the groundwater level in each monitoring well 
was measured using an electronic sounding device.  Water levels were recorded in the 
field log to the nearest 0.01 foot.  Measuring devices were decontaminated after each 
use.  Measurements were referenced to a surveyed point on the well casing. 
 
 
3.8 GROUNDWATER SAMPLING PROTOCOLS 

One round of groundwater samples were collected from the new monitoring well, 
MW-115A, and from four nearby existing monitoring wells, MW-102A, MW-103A, 
MW-104, and MW-105.  Each groundwater sample collected was submitted to the 
laboratory and analyzed for TCL VOCs.  Groundwater samples were collected in 
accordance with the following protocols: 
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i) A new pair of disposable gloves (nitrile or latex) was used for each sample. 
 
ii) Prior to sampling, each well was purged using a submersible pump.  The 

monitoring wells were purged by removing a minimum of three standing well 
volumes of groundwater where the volume of standing water is calculated as 
follows: 

 
hrV ⋅⋅= 25.23  

where: 
V = volume of standing water in gallons 
r = radius of the well in feet (0.0833 for a 2-inch diameter well) 
h = depth of water in feet 

 
iii) Field measurements of pH, conductivity, and temperature of the evacuated 

water were collected and recorded periodically prior to sample collection.  Field 
instruments were calibrated as specified by the manufacturer prior to use.  Well 
purging was performed for a minimum of three well volumes and until three 
consecutive and consistent stabilization parameters (±1 pH unit, ± 10 percent for 
conductivity and temperature) were obtained.  If well purging parameters did 
not stabilize purging continued until a maximum of five standing well volumes 
had been removed.  Purge water was discharge directly to the ground surface. 

 
iv) After purging the required volume of well water, water samples were collected 

using a disposable polyethylene bailer.  Water was emptied directly into the 
appropriate sample containers.  Containers were filled with minimal sample 
agitation. 

 
v) One duplicate sample was collected. 
 
 
3.9 ANALYTICAL PROTOCOLS AND METHODS 

Soil samples were analyzed for TCL VOCs.  Groundwater samples were analyzed for 
TCL VOCs by U.S. EPA SW-846 Method 8260.  CRA's project chemist has completed a 
data quality assessment and validation of all analytical results 
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3.10 QUALITY ASSURANCE/QUALITY CONTROL 

To ensure the validity of the sampling and analysis program, field quality control (QC) 
samples were collected with the investigative samples.  Field QC samples consisted of 
collection of a duplicate groundwater sample collected at a frequency of one per ten 
investigative samples or one per sampling event and analyzed by the laboratory to 
provide information on the precision of the sampling procedures.  In addition, a trip 
blank sample was prepared by the laboratory, shipped with the sample containers, and 
returned with the groundwater field samples.  
 
A field blank was collected from the submersible pump at a frequency of one per twenty 
investigative samples or one per sampling event by running distilled water through the 
pump and hose into a laboratory supplied container. 
 
An analytical data quality assessment and validation of the analytical results obtained 
by Southern Petroleum Laboratories, Inc. for the samples collected was conducted by 
CRA's quality assurance officer.  The evaluation of the analytical data was based on the 
information provided by Southern Petroleum Laboratories, Inc, including laboratory 
blank data, as well as recovery data from matrix spike samples, surrogate compounds, 
and laboratory control samples.  The analytical data were assessed for accuracy and 
precision based on the provided quality assurance data.  Based on the results of the data 
quality assessment and validation, the analytical data are valid and suitable for 
quantitative purposes.   
 
 
3.11 SITE SURVEYING 

Anderson Survey Company of Lee's Summit, Missouri (Anderson) was retained to 
locate and mark the former structures in the vicinity of monitoring well MW-103A, 
survey soil screening and soil boring locations for location, and survey newly installed 
monitoring well MW-115A for top of casing and ground surface elevations and for 
location. 
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4.0 ENVIRONMENTAL DATABASE SEARCHES/INFORMATION REVIEW 

In order to better evaluate the results of the groundwater sampling completed in 
October 1998 at the Fairfax I (and II) Plant Sites a survey of the surrounding industrial 
area was completed using environmental databases and FOIA requests.  This 
information was be used to determine where potential off-Site sources might be causing 
on-Site contamination on the Fairfax Plant Sites.   
 
CRA contracted Environmental Risk Information and Imaging Services (ERIIS) to 
conduct a search of federal and state environmental databases.  Based on the property 
addresses for Fairfax I and Fairfax II, two database searches were run for the Site (see 
Appendix A).  The findings were reviewed by CRA, and key sites within close proximity 
to the Fairfax I/II plants were selected for further investigation.  These key sites are: 
 
1) Phillips Petroleum 2029 Fairfax Trafficway 

2) Owens Corning 300 Sunshine Road 

3) Certainteed 103 Funston Road 

4) Williams Pipeline 401 E. Donovan Road 

5) Sealright Company 2925 Fairfax Road 

6) Reichold Chemicals 3150 Fiberglass Road 

7) Loctite Corporation 3255 Harvester Road 

8) Bennett Rogers Pipe Coating 900 Kindelberger Road 

 
Locations of these Sites are provided on Figure 4.1  CRA contacted the U.S. 
Environmental Protection Agency (U.S. EPA) and the Kansas Department of Health & 
Environment (KDHE) to request information pursuant to the Freedom of Information 
Act (FOIA) for the above Sites of environmental interest in the vicinity of Fairfax I/II 
properties.   
 
On November 3, 1998 CRA reviewed available KDHE files from the Northeast District 
Environmental Remediation Division in Lawrence, Kansas through a FOIA request. 
 
The following paragraphs present a brief summary of information obtained during the 
KDHE file review. 
 
Phillips Petroleum: The KDHE file related to Phillips Petroleum was incomplete; 
however, it was indicated in the file that a free product recovery system has been 
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implemented at Phillips Petroleum.  KDHE documented in a March 23, 1990 
memorandum that a potential for free product migration onto GM property existed.  
The current status of environmental remediation at Phillips Petroleum was not reported 
in the files reviewed by CRA. 
 
Owens Corning: Past releases from fuel oil aboveground storage tanks (ASTs) have been 
documented at Owens Corning.  Soil sampling indicated elevated levels of Total 
Petroleum Hydrocarbons (TPH) in soils and slightly elevated levels of TPH in 
groundwater at Owens Corning.  In 1996, Owens Corning was designated by KDHE 
with a "Hold" status, meaning that no further action is needed at this time. 
 
Certainteed:  Past releases from two separate underground storage tank (UST) systems 
were reported for the Certainteed site.  Groundwater contamination (BTEX) was 
reported near each release area.  One UST release area was reported to receive a clean 
closure in 1996; however, a groundwater monitoring program for BTEX is still ongoing 
relative to the second UST release. 
 
Williams Pipeline: The KDHE files for Williams Pipeline were incomplete and did not 
contain any information on the actual tank farm located to the south of the Fairfax II 
property.  However, the KDHE files described a release area designated as Williams 
Pipeline Mile Marker No. 1 (MM 1).  A release of unleaded gas was reported for MM 1 
in March 1989.  Groundwater conditions have been monitored and elevated levels of 
BTEX and hydrocarbons have been reported, as well as free product.  The current status 
of MM 1 was not reported within the information reviewed by CRA. 
 
Sealright Company: The KDHE files for Sealright Company indicated that elevated 
levels of VOCs have been detected at the Site during past soil and groundwater 
investigations related to Site decommissioning activities and UST closure activities.  Past 
use of solvents at the Sealright Company was reported.  The following were identified as 
specific contaminants of concern: tetrachloroethene, trichloroethene, 1,2-dichloroethene, 
and methyl ethyl ketone.  A Corrective Action Study/Corrective Action Plan 
(CAS/CAP) has been prepared for the property.  The current status of the CAS/CAP 
was not reported within the information reviewed by CRA. 
 
Reichold Chemicals: The KDHE files reviewed for Reichold Chemicals were minimal; 
however, gasoline/diesel/oil USTs were present at the property.  Routine losses from 
the USTs had been reported; however, no groundwater contamination was identified. 
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Loctite Corporation: At least 24 USTs were present at the Loctite Corporation, which 
were removed in 1989.  The USTs contained primarily acetone, alcohol, and coastal oils.  
Limited soil and groundwater investigations indicated that no groundwater 
contamination was identified. 
 
Bennett Rogers Pipe Coating: The KDHE files reviewed for Bennett Rogers Pipe Coating 
indicated that several historic USTs were reported for the property, including 2 gasoline 
tanks and 2 diesel tanks.  Soil and groundwater investigations at the property have 
indicated that the groundwater contains several VOCs, including BTEX, MTBE, 
naphthalene, and 1,2-dichloroethane.  A quarterly groundwater monitoring program is 
currently underway at Bennett Rogers Pipe Coating. 
 
Appendix A provides additional information on these Sites and others surrounding the 
former Fairfax I Plant Site.  Refer to Figure 4.1 for their relative locations.   
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5.0 RESULTS OF SOIL AND GROUNDWATER INVESTIGATIONS 

5.1 GROUNDWATER LEVELS AND FLOW DIRECTIONS 

The general groundwater flow direction measured in May 1999 is to the south and west, 
away from the Missouri River.  The Missouri River reached a peak elevation on May 5, 
1999 which was only a few days prior to the collection of groundwater levels.  
Precipitation was heavy during April 1999, and the river level was high during the May 
sampling event.  The more common groundwater flow direction is to the north and east, 
toward the Missouri River, as was measured in October 1998.  A summary of Missouri 
River stage levels as measured at the Hannibal Bridge gauge (COE #25) is presented in 
Appendix B.  Groundwater elevation data are summarized in Table 5.1.  Figure 5.1 
presents the May 1999 groundwater contour map.  Figure 5.2 presents the October 1998 
groundwater contour map.   
 
No detections of Light Non-Aqueous Phase Liquids (LNAPL) were found in any of 
monitoring wells on the Site.  Specifically, in MW-103A, LNAPL was not detected.   
 
 
5.2 SOIL SCREENING SURVEY RESULTS 

Table 5.2 and Figure 5.3 present a summary of detected soil screening survey analytical 
results.  Soil screening laboratory results are presented in Appendix C. 
 
 
5.3 SOIL SAMPLING RESULTS 

The March 24, 1999 guidance document produced by the Kansas Department of Health 
and Environment titled "Risk-Based Standard for Kansas (RSK Manual)" uses a 
three-tiered approach to determine cleanup levels that are protective of human health 
and the environment.  May 1999 soil sampling results were compared to RSK Tier 2 
non-residential soil to groundwater protection pathway cleanup levels.   
 
Benzene was detected above the RSK level of 0.08 milligrams per kilogram (mg/kg) at 
SB-40 (5/7 feet bgs, 0.095 mg/kg), SB-42 (10/12 feet bgs, estimated 4.7 mg/kg), SB-43 
(10/12 feet bgs, 0.084 mg/kg), and SB-47 (10/12 feet bgs, 0.12 mg/kg).  Ethylbenzene 
was detected above the RSK level of 55 mg/kg at SB-42 (10/12 feet bgs, 890 mg/kg).  
Toluene was detected above the RSK level of 40 mg/kg at SB-40 (5/7 feet bgs, 
64 mg/kg) and SB-42 (10/12 feet bgs, 2,300 mg/kg).  Xylenes were detected above the 
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RSK level of 700 mg/kg at SB-42 (10/12 feet bgs, 4,700 mg/kg).  Acetone was detected 
above the RSK level of 3.8 mg/kg at SB-42 (10/12 feet bgs, estimated 190 mg/kg).  
4-Methyl-2-pentanone was detected above the RSK level of 1.4 mg/kg at SB-42 
(410 mg/kg). 
 
The RSK exceedences were limited to soil borings located in the vicinity of monitoring 
well MW-103A. 
 
Cross sections to illustrate the vertical extent of contamination are presented in 
Figures 5.5 and 5.6.  At several locations the lower sample collected above the water 
table at 10 to 12 feet bgs was impacted more than the upper sample collected at 5 to 
7 feet bgs (SB-38, SB-42, SB-43, SB-44, SB-46, and SB-47). 
 
Table 5.3 and Figure 5.4 present a summary of detected analytical results.  Figures 5.5 
and 5.6 present cross sections A-A' and B-B', respectively.  Soil sampling laboratory 
analytical results are presented in Appendix D.  Data Quality Assessment and 
Validation reports are provided in Appendix E.  A comparison of the soil analytical data 
to the RSK Tier 2 standards for protection to groundwater at non-residential sites (March 
1999) indicate an area of soil contamination approximately 100 feet long in a 
northeast-southwest direction and approximately 60 feet at the widest part.  The depth 
of soil impact is 10 to 12 feet bgs. This area of concern contains approximately 3000 cubic 
yards of impacted soils above the RSK standards.   
 
 
5.4 GROUNDWATER QUALITY RESULTS 

Groundwater sampling results were compared to RSK Tier 2 non-residential 
groundwater pathway standards (March 1999). 
 
Groundwater samples collected in May 1999 on the site did not contain concentrations 
of VOCs above the RSK Tier 2 non-residential standards with the exception of those 
from MW-103A.  During the May 1999 sampling event benzene was detected above the 
RSK level of 5 micrograms per liter (µg/L) at MW-103A (130 µg/L sample, 140 µg/L 
duplicate sample).  Toluene was detected above the RSK level of 1,000 µg/L at 
MW-103A (8,900 µg/L sample, 9,000 µg/L duplicate sample).  Acetone was detected 
above the RSK level of 930 µg/L at MW-103A (140,000 µg/L sample, 120,000 mg/L 
duplicate sample).  4-Methyl-2-pentanone was detected above the RSK level of 230 µg/L 
at MW-103A (30,000 µg/L sample, 29,000 µg/L duplicate sample).  Additional 
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compounds were detected at MW-103A but at levels below the RSK level, where a RSK 
level exists. 
 
Groundwater sampling had been previously conducted at the former Fairfax I Plant Site 
during the October 1998 comprehensive groundwater monitoring program.  At that 
time, only MW-103A and MW-110A indicated exceedences of the RSK Tier 2 
non-residential standards.  In October 1998, benzene was detected above the RSK level 
of 5 µg/L at MW-103A (340 µg/L).  Ethylbenzene was detected above the RSK level of 
700 µg/L at MW-103A (1,400 µg/L).  Tetrachloroethene was detected above the RSK 
level of 5  µg/L at MW-110A (20 µg/L).  Toluene was detected above the RSK level of 
1,000 µg/L at MW-103A (estimated 34,000 µg/L).  Xylenes were detected above the RSK 
level of 10,000 µg/L at MW-103A (11,000 µg/L).  Acetone was detected above the RSK 
level of 930 µg/L at MW-103A (270,000 µg/L).  4-Methyl-2-pentanone was detected 
above the RSK level of 230 µg/L at MW-103A (81,000 µg/L). 
 
Monitoring well MW-110A, when sampled in October 1998, contained an exceedence of 
tetrachloroethene.  This monitoring well is located generally upgradient or 
cross-gradient to facility operations at both the former Fairfax I Plant and the active 
Fairfax II Plant.  The well is however, generally downgradient of a number of off-Site 
potential sources of BTEX as explained in Section 4.0.  Monitoring well MW-103A is 
located north of the former Fairfax I Plant main building in a former tank farm area and 
served as the recovery well for the tank farm BTEX remediation system.  
 
Table 5.4 and Figure 5.7 present a summary of May 1999 detected analytical results. 
Table 5.5 presents a summary of October 1998 detected analytical results.  Groundwater 
sampling laboratory analytical results are presented in Appendix D and data quality 
assessment and validation reports are provided in Appendix E.   
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6.0 SUMMARY OF FINDINGS 

In October 1998, a comprehensive groundwater sampling program was completed for 
GM at the former Fairfax I (and active Fairfax II) Plant Sites in Kansas City, Kansas.  The 
sampling program  was performed to develop a current understanding of groundwater 
quality which included the collection of water levels and groundwater samples from 
30 monitoring wells across the Site.  In addition to the collection of groundwater data, a 
review of operations and potential impacts of neighboring facilities was completed.  The 
database search and FOIA requests were performed to determine if off-Site sources of 
VOC contamination existed in the vicinity of the Fairfax I and Fairfax II Plants.   
 
As a result of the October 1998 comprehensive sampling program and the review of 
environmental data on neighboring facilities, the following observations regarding the 
former Fairfax I Plant Site were made: 
 
• Groundwater flows under the Site area within a fining upward sequence of alluvial 

sands and gravels.  Although groundwater flow is generally toward the Missouri 
River, flow direction is dependent on precipitation events and the stage of the 
Missouri River.  Flow in October 1998 was toward the Missouri River in a north and 
east direction.   

 
• Significant vertical hydraulic gradients do not exist between deep and shallow 

groundwater zones as water levels are similar in deep and shallow monitoring wells.  
 
• Low concentrations of BTEX, PCE, and PCE degradation products (1,1-DCA, 

cis 1,2-DCE) were detected in groundwater samples.   
 
• Samples from monitoring well MW-103A were found to contain BTEX and other 

aromatic hydrocarbons above the RSK standards and a sample from MW-110A was 
found to contain PCE above the RSK standard.   

 
• Monitoring well samples with BTEX and PCE analytes above the RSK standards in 

the western portion of the former Fairfax I Plant are located generally 
downgradient/cross-gradient of other potential sources of contamination, 
specifically, Bennett Rogers Pipe Coating and Owens Corning Corporation, the 
exception being MW-103A which located in a former tank farm area rail spur area of 
the former Fairfax I Plant Site.   
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• The VOC contamination at MW-103A is localized and considered to be the result of 
residual soil contamination in the vicinity of the well from past operations by GM 
and its predecessors at the facility. 

 
• Handling, storage, or environmental releases of products containing BTEX and 

chlorinated solvents have been documented at neighboring 
(upgradient/cross-gradient) facilities to the GM property including but not limited 
to: 

 
• Williams Pipeline Tank Farm 
• Phillips Petroleum (former refinery) 
• Sealright Company 
• Loctite Corporation  
• Certainteed  
• Owens Corning  
• Bennett Rogers Pipe Coating  
• Reichold Chemicals 

 
(This list is not inclusive of other smaller operations in the adjacent Site area.) 

 
As a result of the findings in 1998 (indicating a localized area of groundwater 
contamination on the former Fairfax I Plant Site) GM initiated a source investigation of 
the soils surrounding monitoring well MW-103A and performed additional 
groundwater sampling in the same area to better define the extent of groundwater 
contamination.  These investigations were completed in May 1999 and produced the 
following major observations: 
 
• Only monitoring well MW-103A contained concentrations of VOCs above the RSK 

standards.  All other groundwater data collected on the former Fairfax I Plant Site 
were below the RSK standards; 

 
• LANPL (free phase hydrocarbons) were not detected in any of the monitoring well 

on the Site.  Specifically, no LNAPL was detected in MW-103A; 

 
• The area of groundwater contamination is limited to the upper water table surface 

and to an estimated lateral extent of less than 150 to 200 feet in any direction from 
MW-103A as determined by "clean wells"; 
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• Groundwater in the vicinity of MW-103A is found at depths ranging from 12 to 
18 feet bgs and groundwater generally flows from this area of the Site toward the 
Missouri River (north-northeast) under normal river stage conditions; 

 
• Under high river stage conditions, groundwater in the vicinity of MW-103A flows to 

the south-southwest2;  

 
• Soil gas surveys and soil boring programs completed in the vicinity of MW-103A 

and in the vicinity of former structures from the former facility (rail spur, bermed 
tank area, USTs and buildings) have defined an area of soil contamination above the 
RSK standards; 

 
• The area of soil contamination is located generally around monitoring well 

MW-103A and occurs in unsaturated soils at shallow (5 to 7 ft bgs) and deeper 
depths (above the water table at 10 to 12 ft bgs); 

 
• Soil and groundwater contamination detected above their respective RSK standards 

is generally limited to BTEX and other aromatic compounds (e.g., 2-butanone and 
4-methyl-2-pentanone); and  

 
• The source of the VOC contamination in the soils and groundwater in the vicinity of 

MW-103A is likely the historical releases from the tanks, rail line, or building 
structures during historical operations by GM and its predecessor.   

 
These findings presented herein are based upon information collected recently at the 
Site (1998/1999) as well as supporting information in GMs files in the pre-demolition 
environmental assessment and the 1992 to 1994 remedial systems.  Please refer to the 
historical information for further details or for specific data.   

                                                      
2 Please note that a pressure transducer has been recording water level fluctuations in MW-103A since 
mid-May 1999.  The data were not available at the time of this report.  These data will be used along 
with Missouri River stage data to further assess the groundwater flow conditions at the Site.) 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

Groundwater data collected in 1998, along with more recent data collected in 1999 at the 
former Fairfax I Plant Site have indicated that no exceedences of  KDHE- RSK Tier 2- 
non-residential standards for groundwater exist on the property with the exception of 
one monitoring well.  This monitoring well (MW-103A) is located in the north-central 
portion of the property and is in an area of past chemical storage and handling 
operations by GM and their predecessors.  Groundwater quality samples collected from 
monitoring wells surrounding MW-103A in 1998 and 1999 have not indicated any 
exceedences of the VOCs detected in MW-103A.  
 
Groundwater samples collected from deeper monitoring wells in the vicinity of 
MW-103A (e.g. MW-103C) did not concentrations of VOCs above the RSK standards.  
The localized area of groundwater contamination, is therefore limited to the upper water 
table zone of the alluvial deposits.   
 
Given the high transmissivity of the underlying river alluvial deposits and the 
fluctuations in groundwater flow rates and directions (caused by the seasonal variations 
in the Missouri River), significant dispersion processes are present to naturally attenuate 
the groundwater contamination around MW-103A.  This is evident by the low to 
non-detect concentrations of VOCs in other monitoring wells on the Site that are all 
below the RSK standards.    
 
Although, some chlorinated solvents (and their transformation products) are detected in 
other monitoring wells located on the former Fairfax I Plant Site, the source is expected 
to be from off-Site facilities.  These facilities were identified as potential sources through 
environmental database searches and FOIA request reviews.    
 
The source of the VOC contamination in groundwater samples collected from MW-103A 
has been determined to be residual soil contamination in soils nearby the well.  The lack 
of detectable LNAPL in MW-103A eliminates consideration of free phase hydrocarbon 
as a source of groundwater contamination in the well.  This residual soil contamination 
(defined as those concentrations above the RSK-Tier 2- non-residential protection of 
groundwater pathway standard) was documented in soil gas surveys and in depth 
specific sampling completed in May 1999.  The area of  soil contamination occurs in the 
unsaturated zone at depths from 5 to 12 feet bgs.  The lateral extent of the area of 
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residual contamination is no more than 50 to 75 feet in any direction from MW-103A.  
The total volume of impacted soil is approximately 3,000 cubic yards.  
 
The source of the residual soil contamination is the historical releases by GM and its 
predecessors during the handling and storage of fuels, paint thinners and minor 
volumes of wastes in this area of the facility.  This conclusion is supported by historical 
soil sampling data, knowledge of chemicals used in the areas surrounding MMW-103A 
both suggest that the same chemicals detected in the groundwater samples were also 
found in soils prior to closure of the facility.   
 
Soil data indicate that approximately 3,000 cubic yards of impacted soil (based upon the 
protection of groundwater exposure) are located near MW-103A.  There are no current 
groundwater extraction wells located on the facility and institutional controls could be 
invoked by GM to prohibit groundwater use in this area of the former Fairfax I Plant 
Site.  Therefore, the groundwater ingestion pathway is incomplete under current 
conditions and could be maintained as such into the future with formal land use 
restrictions.  The soil data indicate VOC concentrations that above the protection of 
groundwater pathway,  as mentioned above, this pathway is and will be incomplete.  
Soil sample data do not exceed the direct contact RSK standards (ingestion, dermal 
contact and inhalation) with the exception of one boring where ethylbenzene, toluene 
and xylenes were detected above these RSK standards.  This boring indicated direct 
contact exceedences at a depth of 10 to 12 feet, below any direct contact exposure 
possibility.   
 
Nevertheless, the VOCs detected in the area of impacted soils surrounding MW-103A 
are likely the cause of the VOCs detected in the groundwater above the RSK standards.  
The localized area of residual soil contamination is seeping into the groundwater near 
MW-103A as a result of precipitation infiltration.  The concentrations of the seepage 
entering the underlying groundwater system will decrease over-time as a result of the 
precipitation infiltration.  The seepage rate (vertically downward into the underlying 
groundwater) will reduce over-time as will the relative concentrations of the same VOCs 
in the groundwater.  A plume has not developed at the Site because the VOCs are 
attenuated (dispersion, adsorption, volatilization) in a short distance within the thick 
sequence of the alluvial deposits. 
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7.2  RECOMMENDATIONS 

The following next steps should be considered by GM: 
 
• Continued monitoring of MW-103A and a few nearby wells for a two year period to 

insure that groundwater quality is improving and to quickly identify any changes in 
conditions that would affect the Site or the Missouri River; 

 

• Development of a Remedial Action Plan that might incorporate any of the following 
approaches: 

 

- engineered barriers and institutional controls for soils and groundwater 
exposures. 

- in-Situ treatment of the impacted soils such as SVE or chemical oxidation 
techniques. 

- excavation and off-Site Disposal of impacted soils.  

 

• If appropriate for GM, entry into the VCPRP for KDHE reviews and approvals of the 
more recent work and future remedial action plans.   
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October 1998 May 1999
Top of Casing Groundwater Groundwater

Monitoring Elevation Total Depth Water Level Elevation Water Level Elevation
Well (ft AMSL) 1 (ft BTOC) 2 (ft BTOC) (ft AMSL) (ft BTOC) (ft AMSL)

Fairfax I
MW-1 746.43 32.25 19.23 727.20 16.84 729.59

MW-102A 748.82 31.02 NM3 NM 17.24 731.58
MW-103A 747.71 32.30 20.99 726.72 16.27 731.44
MW-103C 745.90 104.18 19.23 726.67 14.57 731.33
MW-104 746.51 30.05 NM NM 15.02 731.49
MW-105 746.70 32.75 NM NM 15.29 731.41
MW-108 747.17 31.61 19.40 727.77 16.08 731.09
MW-109 746.11 32.50 19.03 727.08 16.07 730.04
MW-110 745.79 63.71 18.83 726.96 15.26 730.53

MW-115A 748.07 29.35 NI4 NI 16.52 731.55

Fairfax II
MW-200A 744.12 37.70 16.57 727.55 16.28 727.84
MW-200C 743.53 112.80 16.12 727.41 15.86 727.67
MW-220A 745.63 37.50 20.34 725.29 15.41 730.22
MW-230A 748.92 37.56 24.65 724.27 18.89 730.03
MW-230C 747.12 114.00 22.74 724.38 17.06 730.06
MW-240A 742.64 37.83 16.79 725.85 13.44 729.20
MW-240C 743.69 103.50 17.79 725.90 14.56 729.13
MW-1A 745.93 37.19 18.95 726.98 15.54 730.39
MW-1C 746.13 109.03 19.17 726.96 15.74 730.39
MW-3A 744.85 37.20 19.77 725.08 13.87 730.98

KANSAS CITY, KANSAS

TABLE 5.1

SUMMARY OF GROUNDWATER ELEVATIONS
FORMER  FAIRFAX I PLANT SITE
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October 1998 May 1999
Top of Casing Groundwater Groundwater

Monitoring Elevation Total Depth Water Level Elevation Water Level Elevation
Well (ft AMSL) 1 (ft BTOC) 2 (ft BTOC) (ft AMSL) (ft BTOC) (ft AMSL)

KANSAS CITY, KANSAS

TABLE 5.1

SUMMARY OF GROUNDWATER ELEVATIONS
FORMER  FAIRFAX I PLANT SITE

MW-3C 744.87 123.70 19.69 725.18 13.99 730.88
MW-4A 743.00 36.00 16.45 726.55 14.33 728.67

Fairfax II (continued)
MW-4C 743.03 102.86 16.45 726.58 14.29 728.74
MW-5A 744.11 37.30 16.78 727.33 15.98 728.13
MW-5C 743.76 115.45 16.44 727.32 15.55 728.21
MW-6A 741.21 34.70 13.31 727.90 14.08 727.13
MW-6C 741.45 93.96 13.51 727.94 14.28 727.17

MW-110A 743.89 36.45 16.35 727.54 15.58 728.31
MW-120C 742.60 110.60 14.92 727.68 14.76 727.84
MW-130A 744.81 38.49 17.36 727.45 16.71 728.10
MW-130C 744.89 108.75 17.47 727.42 16.67 728.22
MW-150A 744.75 36.75 19.53 725.22 14.16 730.59
MW-150C 744.75 128.50 19.51 725.24 14.19 730.56
MW-160A 746.56 37.55 20.35 726.21 15.11 731.45

1 ft AMSL - feet above mean sea level
2 ft BTOC - feet below top of casing
3 NM - not measured at this time
4 NI - well not yet installed
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SUMMARY OF DETECTED ANALYTICAL DATA
 MAY 1999 SOIL SCREENING SURVEY

FORMER FAIRFAX I PLANT SITE
KANSAS CITY, KANSAS
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Location S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
Depth (ft bgs) 1 6/8 6/8 5/7 5/7 5/7 5/7 5/7 5/7 5/7 5/7

Parameter (mg/kg) 2

Benzene ND(0.32)3 ND(0.32) ND(0.32) ND(0.32) ND(0.016) ND(0.0042) ND(0.002) ND(0.0004) ND(0.0004) ND(0.054)
Toluene 78 ND(0.72) ND(0.72) 54 ND(0.036) ND(0.004) ND(0.0009) ND(0.0009) ND(0.0009) 17
Ethylbenzene ND(1.5) ND(1.5) ND(1.5) ND(1.5) ND(0.078) ND(0.008) ND(0.002) ND(0.002) ND(0.002) ND(0.23)
Xylenes (total) 98 14 150 100 ND(0.14) ND(0.014) 13 ND(0.004) ND(0.004) 87
2-Butanone ND(0.95) ND(0.95) ND(1.9) ND(1.9) ND(0.096) ND(0.096) ND(0.096) ND(0.096) ND(0.096) ND(0.29)
4-Methyl-2-pentanone ND(0.62) ND(0.62) ND(1.2) ND(1.2) ND(0.063) ND(0.063) ND(0.063) ND(0.063) ND(0.063) ND(0.19)
Total Volatile Hydrocarbons 270 32 320 310 ND(0.014) ND(0.014) 0.61 0.092 0.012 160
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SUMMARY OF DETECTED ANALYTICAL DATA
 MAY 1999 SOIL SCREENING SURVEY

FORMER FAIRFAX I PLANT SITE
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Location
Depth (ft bgs) 1

Parameter (mg/kg) 2

Benzene
Toluene
Ethylbenzene
Xylenes (total)
2-Butanone
4-Methyl-2-pentanone
Total Volatile Hydrocarbons

S-11 S-12 S-13 S-14 S-15 S-16 S-17 S-18 S-19 S-20
5/7 5/7 5/7 5/7 5/7 5/7 5/7 5/7 5/7 5/7

ND(0.003) ND(0.006) ND(0.0003) ND(0.0003) 0.0040 ND(0.23) ND(1.0) ND(0.0003) ND(0.001) ND(0.003)
ND(0.006) ND(0.013) ND(0.0006) ND(0.0005) ND(0.0006) 62 88 ND(0.0007) ND(0.002) ND(0.005)
ND(0.012) ND(0.027) ND(0.001) ND(0.0009) ND(0.0009) ND(0.72) ND(3.0) ND(0.0007) ND(0.003) ND(0.008)

0.094 0.34 ND(0.002) ND(0.002) ND(0.002) 51 62 ND(0.001) ND(0.005) ND(0.015)
0.13 ND(0.029) ND(0.029) 0.14 0.30 0.72 ND(13) ND(0.055) ND(0.069) ND(0.14)

ND(0.020) ND(0.020) 0.15 ND(0.056) ND(0.060) 750 650 ND(0.041) 0.24 2.1
0.65 1.1 0.23 ND(0.002) 0.011 250 410 0.015 0.41 0.76



TABLE 5.2

SUMMARY OF DETECTED ANALYTICAL DATA
 MAY 1999 SOIL SCREENING SURVEY

FORMER FAIRFAX I PLANT SITE
KANSAS CITY, KANSAS

Page 3 of 3

 12559 (6)

Location
Depth (ft bgs) 1

Parameter (mg/kg) 2

Benzene
Toluene
Ethylbenzene
Xylenes (total)
2-Butanone
4-Methyl-2-pentanone
Total Volatile Hydrocarbons

S-21 S-22 S-23 S-24 S-25 S-26 S-27
5/7 5/7 5/7 5/7 5/7 5/7 5/7

ND(0.0004) ND(0.0004) ND(0.002) ND(0.003) ND(0.15) ND(0.0003) ND(0.0002)
ND(0.0005) ND(0.0005) ND(0.004) ND(0.005) 17 0.004 ND(0.0004)
ND(0.0009) ND(0.0009) ND(0.007) ND(0.009) ND(0.46) ND(0.0008) ND(0.0008)
ND(0.002) ND(0.002) 0.14 0.026 5.6 0.011 ND(0.001)
ND(0.072) ND(0.076) ND(0.059) ND(0.076) ND(15) ND(0.060) ND(0.065)
ND(0.057) ND(0.059) ND(0.046) ND(0.060) ND(12) ND(0.048) ND(0.051)

0.039 ND(0.005) 0.75 0.21 90 0.043 ND(0.001)

1ft bgs - feet below ground surface
2mg/kg - milligrams per kilogram
3ND( ) - not detected at quantitation limit shown in parentheses



TABLE 5.3

SUMMARY OF DETECTED ANALYTICAL DATA
  MAY 1999 SOIL BORINGS

FORMER FAIRFAX I PLANT  SITE
KANSAS CITY, KANSAS

Page 1 of 4

 12559 (6)

Location SB-28 SB-28 SB-29 SB-29 SB-30 SB-30 SB-31 SB-31 SB-32 SB-32 SB-33
Depth (ft bgs) 1 RSK 2 5/7 10/12 5/7 10/12 5/7 10/12 5/7 10/12 5/7 10/12 5/7

Sample Number Tier 2 S-001 S-002 S-003 S-004 S-005 S-006 S-007 S-008 S-009 S-010 S-011

Parameter (mg/kg) 3  

Benzene 0.08 ND(0.005)4 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
cis-1,2-Dichloroethene 0.80 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Ethylbenzene 55 ND(0.005) ND(0.005) 0.31 0.010 ND(0.005) ND(0.005) ND(0.005) 0.033 ND(0.005) ND(0.005) ND(0.005)
Tetrachloroethene 0.18 ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.012 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Toluene 40 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Xylenes (total) 700 ND(0.005) ND(0.005) 0.91 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Acetone 3.8 ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10)
1,2-Dichloroethene (total) NS5 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Carbon disulfide 0.45 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
2-Butanone 12 ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)
4-Methyl-2-pentanone 1.4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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SUMMARY OF DETECTED ANALYTICAL DATA
  MAY 1999 SOIL BORINGS

FORMER FAIRFAX I PLANT  SITE
KANSAS CITY, KANSAS

Page 2 of 4

 12559 (6)

Location
Depth (ft bgs) 1 RSK 2

Sample Number Tier 2

Parameter (mg/kg) 3

Benzene 0.08
cis-1,2-Dichloroethene 0.80
Ethylbenzene 55
Tetrachloroethene 0.18
Toluene 40
Xylenes (total) 700
Acetone 3.8
1,2-Dichloroethene (total) NS5

Carbon disulfide 0.45
2-Butanone 12
4-Methyl-2-pentanone 1.4

SB-33 SB-34 SB-34 SB-35 SB-35 SB-36 SB-36 SB-37 SB-37 SB-38
10/12 5/7 10/12 5/7 10/12 7/9 10/12 5/7 10/12 5/7
S-012 S-013 S-014 S-015 S-016 S-017 S-018 S-019 S-020 S-021

ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.006 ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)
ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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FORMER FAIRFAX I PLANT  SITE
KANSAS CITY, KANSAS
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 12559 (6)

Location
Depth (ft bgs) 1 RSK 2

Sample Number Tier 2

Parameter (mg/kg) 3

Benzene 0.08
cis-1,2-Dichloroethene 0.80
Ethylbenzene 55
Tetrachloroethene 0.18
Toluene 40
Xylenes (total) 700
Acetone 3.8
1,2-Dichloroethene (total) NS5

Carbon disulfide 0.45
2-Butanone 12
4-Methyl-2-pentanone 1.4

SB-38 SB-39 SB-39 SB-40 SB-40 SB-41 SB-41 SB-42 SB-42 SB-43
10/12 5/7 10/12 5/7 10/12 5/7 10/12 5/7 10/12 5/7
S-022 S-023 S-024 S-025 S-026 S-027 S-08 S-029 S-030 S-031

0.022 ND(0.005) ND(0.005) 0.095J 6 0.033 ND(0.005) 0.018 0.072J 7 4.7J ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.007J ND(0.005)

1.1 ND(0.005) ND(0.005) 18 19 6.4J 4.6 2.3 890 1.7
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)UJ8 ND(0.005)
ND(0.005) ND(0.005) ND(0.005) 64 2.8J 9.5J 13 1.0 2,300 0.72

5.8 ND(0.005) ND(0.005) 180 120 320 87 11 4,700 14
ND(0.10) ND(0.10) ND(0.10) ND(0.10) ND(0.10) 0.13 ND(0.10) ND(0.10) 190J 0.33
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.008J ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)UJ ND(0.005)
ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) 22 ND(0.020)
ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) 410 0.93
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  MAY 1999 SOIL BORINGS

FORMER FAIRFAX I PLANT  SITE
KANSAS CITY, KANSAS
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 12559 (6)

Location
Depth (ft bgs) 1 RSK 2

Sample Number Tier 2

Parameter (mg/kg) 3

Benzene 0.08
cis-1,2-Dichloroethene 0.80
Ethylbenzene 55
Tetrachloroethene 0.18
Toluene 40
Xylenes (total) 700
Acetone 3.8
1,2-Dichloroethene (total) NS5

Carbon disulfide 0.45
2-Butanone 12
4-Methyl-2-pentanone 1.4

SB-43 SB-44 SB-44 SB-45 SB-45 SB-46 SB-46 SB-47 SB-47
10/12 5/7 10/12 5/7 10/12 5/7 10/12 5/7 10/12
S-032 S-033 S-034 S-035 S-036 S-037 S-038 S-039 S-040

0.084 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.007 ND(0.005) 0.12
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)

22 ND(0.005) 0.007 ND(0.005) ND(0.005) ND(0.005) 2.8J ND(0.005) 0.70
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)

0.10J ND(0.005) 0.038 ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
110 ND(0.005) 0.042 ND(0.005) ND(0.005) ND(0.005) 84 0.054 0.13

ND(0.10) ND(0.10) ND(0.10) 0.10 ND(0.10) ND(0.10) 0.24 ND(0.10) ND(0.10)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 0.008 ND(0.005) ND(0.005)
ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)

0.21 ND(0.010) 0.039 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)

1 ft bgs - feet below ground surface
2 RSK - Appendix A, Tier 2, non-residential soil to groundwater protection pathway objective in "Risk Based 

Standards for Kansas (RSK Manual)", Kansas Department of Health and Environment, March 24, 1999
3 mg/kg - milligrams per kilogram
4 ND( ) - not detected at quantitation limit shown in parentheses
5 NS - no regulatory standard
6 0.095 - shading denotes exceedence of regulatory standard
7  J - the associated value is an estimated quantity
8 UJ - estimated quantitation limit



TABLE 5.4

SUMMARY OF DETECTED ANALYTICAL DATA
 MAY 1999 MONITORING WELLS
FORMER FAIRFAX I PLANT SITE

KANSAS CITY, KANSAS

CRA 12559 (6)

MW-103A
Location RSK 1 MW-102A MW-103A Duplicate MW-104 MW-105 MW-115A

Sample Number Tier 2 GW-102 GW-105 GW-106 GW-101 GW-100 GW-104

Parameter (µg/L) 2

Benzene 5 ND(1)3 130 4 140 ND(1) ND(1) ND(1)
cis-1,2-Dichloroethene 70 ND(1) 3 2 ND(1) ND(1) ND(1)
Ethylbenzene 700 ND(1) 500 570 ND(1) ND(1) ND(1)
Tetrachloroethene 5 ND(1) ND(1) ND(1) ND(1) 1 ND(1)
Toluene 1,000 ND(1) 8,900 9,000 ND(1) ND(1) ND(1)
Xylenes (total) 10,000 ND(3) 3,800 3,900 ND(3) ND(3) ND(3)
Acetone 930 ND(100) 140,000 120,000 ND(100) ND(100) ND(100)
2-Butanone 2,800 ND(20) 810J5 800J ND(20) ND(20) ND(20)
1,2-Dichloroethene (total) NS ND(1) 3 3 ND(1) ND(1) ND(1)
4-Methyl-2-pentanone 230 ND(10) 30,000 29,000 ND(10) ND(10) ND(10)

1 RSK - Appendix A, Tier 2, non-residential groundwater pathway objective in "Risk Based 
Standards for Kansas (RSK Manual)", Kansas Department of Health and Environment, March 24, 1999

2 µg/L - micrograms per liter
3 ND( ) - not detected at quantitation limit shown in parentheses
4 130 - shading denotes exceedence of regulatory standard
5 J - the associated value is an estimated quantity



TABLE 5.5

SUMMARY OF DETECTED ANALYTICAL DATA
OCTOBER 1998 MONITORING WELLS

FORMER FAIRFAX I PLANT SITE
KANSAS CITY, KANSAS

Page 1 of 2

CRA 12559 (6)

Location: RSK 1 MW-1  MW-103A MW-108 MW-109
Date Sampled: Tier 2 10/3/98 10/3/98 10/3/98 10/3/98 10/3/98 10/3/98

Duplicate

Parameter (µg/L) 2 

Acetone 930 ND(5)3 270,000 4 ND(5) ND(5)UJ6 ND(5) ND(5)
Benzene 5 ND(1) 340 4 3J ND(1) ND(1)
2-Butanone 2,800 ND(5) 1,500 ND(5) ND(5)UJ ND(5) ND(5)
Chloroform 100 ND(1) ND(1) ND(1) ND(1)UJ ND(1) ND(1)
cis-1,2-Dichloroethene 70 ND(1) ND(1) ND(1) ND(1)UJ ND(1) 18
trans-1,2-Dichloroethene 100 ND(1) ND(1) ND(1) ND(1)UJ ND(1) 2
Ethylbenzene 700 ND(1) 1,400 22 18J ND(1) ND(1)
4-Methyl-2-pentanone 230 ND(5) 81,000 110 98 ND(5) ND(5)
Tetrachloroethene 5 ND(1) ND(1) ND(1) ND(1)UJ ND(1) ND(1)
Toluene 1,000 ND(1) 34,000J5 530 460 ND(1) ND(1)
Trichloroethene 5 ND(1) ND(1) ND(1) ND(1)UJ ND(1) ND(1)
Xylenes (Total) 10,000 ND(1) 11,000 180 160 ND(1) ND(1)

MW-103C



TABLE 5.5

SUMMARY OF DETECTED ANALYTICAL DATA
OCTOBER 1998 MONITORING WELLS

FORMER FAIRFAX I PLANT SITE
KANSAS CITY, KANSAS

Page 2 of 2

CRA 12559 (6)

Location: RSK 1

Date Sampled: Tier 2

Parameter (µg/L) 2 

Acetone 930
Benzene 5
2-Butanone 2,800
Chloroform 100
cis-1,2-Dichloroethene 70
trans-1,2-Dichloroethene 100
Ethylbenzene 700
4-Methyl-2-pentanone 230
Tetrachloroethene 5
Toluene 1,000
Trichloroethene 5
Xylenes (Total) 10,000

MW-110 MW-1A MW-1C MW-110A MW-160A
10/3/98 10/3/98 10/3/98 10/3/98 10/3/98

ND(5) ND(5) ND(5) ND(5) ND(5)
ND(1) ND(1) 1 ND(1) ND(1)
ND(5) ND(5) ND(5) ND(5) ND(5)
ND(1) ND(1) ND(1) 2 ND(1)

2 ND(1) ND(1) 2 ND(1)
ND(1) ND(1) ND(1) ND(1) ND(1)
ND(1) 3 10 1 2
ND(5) 8 41 ND(5) 8
ND(1) ND(1) ND(1) 29 ND(1)
ND(1) 74 210 23 41
ND(1) ND(1) ND(1) 1 ND(1)
ND(1) 39 110 13 18

1 RSK - Appendix A, Tier 2, non-residential groundwater pathway objective in "Risk Based 
Standards for Kansas (RSK Manual)", Kansas Department of Health and Environment, March 24, 1999

2 µg/L - micrograms per liter
3 ND( ) - not detected at quantitation limit shown in parenthesis
4 270,000 - shading denotes exceedence of regulatory standard
5 J - the associated value is an estimated quantity
6 UJ - estimated quantitation limit
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