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REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN 
FINAL REVISION 2.0 

HARDESTY FEDERAL COMPLEX 
607 HARDESTY AVENUE 

KANSAS CITY, JACKSON COUNTY, MISSOURI 
 

March 13, 2013 
Terracon Project No. 02107147 

 
1.0 INTRODUCTION AND BACKGROUND 
 

Hardesty Federal Complex (Site) is a former commercial/industrial property located east of 
downtown Kansas City, Missouri. The Site, formerly the Kansas City Quartermaster Depot, is 
currently owned by Hardesty Renaissance Economic Development Corporation.  The General 
Services Administration (GSA) previously owned the property and is responsible for addressing 
environmental related problems resulting from the past operations. The GSA has retained 
Terracon Consultants, Inc. (Terracon) to address the impact associated with past operations at 
this Site.  Previous investigations associated with this site have revealed soil and groundwater 
impact associated with the unregulated underground storage tanks (USTs) and an area of 
trichloroethylene (TCE) impact from past operations.  During the recent sale of the property, the 
Hardesty Renaissance Economic Development Corporation was made aware that there are 
known environmental impacts at the Site.  Some of these known issues as well as land use 
restrictions due to these issues have been documented in the property deed. 
 
The Missouri Department of Natural Resources (MDNR) Federal Facilities Section is the lead 
technical agency for this Site.  The Site has transferred between the MDNR Federal Facilities 
and MDNR Brownfield Voluntary Cleanup Program (B/VCP), including the most recent change 
back to MDNR Federal Facilities Section in 2011.  The MDNR Storage Tank Section is 
responsible for the regulated underground storage tanks (USTs); the regulated USTs will be 
addressed through the Missouri Risk Based Corrective Action (MRBCA) process with oversight 
and direction from the Tanks Section. 
 
Terracon has prepared this Remedial Investigation/Feasibility Study (RI/FS) Work Plan (WP) in 
response to MDNRs request to characterize the nature and extent of risks associated with the 
Site.  This RI/FS WP has been prepared consistent with the Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, Interim Final (USEPA, 1988). 
 
This RI/FS WP includes the five main elements (introduction, site background and physical 
setting, initial evaluation, work plan rationale, and RI/FS tasks).  The sampling analysis plan 
(SAP), quality assurance project plan (QAPP), health and safety plan (HSP), and community 
relations plan (CRP) will be prepared as separate documents.  The RI/FS WP documents the 
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decisions and evaluation made during the scoping process and presents anticipated future 
tasks. 
 

1.1 Objectives 
 
The following is an overview of the RI/FS objectives for the Hardesty Federal Complex Site: 
 

 Complete investigations to characterize the site, determine the nature and extent and 
fate and transport of identified contamination, and develop a baseline human health risk 
assessment for receptor pathways If needed, determine and evaluate alternatives for 
remedial action (if any) to prevent, mitigate or otherwise respond to or remedy any 
release or threatened release of hazardous substances, pollutants, or contaminants at or 
from the site.  
 

 Complete detailed analysis for selection of an appropriate remedy in the Proposed Plan 
(PP). 

 
Objectives associated with the individual RI/FS tasks are discussed in the appropriate Sections 
within this WP. 
 

1.2 Document Organization  
 
This WP outlines the tasks to be conducted during the RI/FS process.  This WP will be used as 
a planning document and outlines the preliminary descriptions of the tasks that are needed to 
complete the RI/FS.  As the RI/FS process progresses and a better understanding of the site is 
gained, these task descriptions will be refined.   
 
The following additional documents will be used to support the RI process: 

 Sampling and Analysis Plan (SAP); 

 Quality Assurance Project Plan (QAPP); 

 Health and Safety Plan (HSP); and 

 Community Relations Plan (CRP). 
  
The SAP states the project specific field sampling requirements, sample collection methodology 
and analytical laboratory methods and procedures required to collect necessary data to meet 
data quality objectives for site characterization.   
 
The QAPP describes the policy, organization, functional activities, and quality assurance and 
quality control protocols necessary to achieve Data Quality Objectives (DQO’s) dictated by the 
intended use of the data.   
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The HSP supports the field effort and address site specific health and safety issues.  This plan 
includes maps and a detailed site description, results of previous sampling activities, and 
applicable field reports.  
 
The CRP documents the community relations history and the issues of community concern.   
 

2.0 PHYSICAL SETTING  
 

2.1 Site Location and Description 
 
The Site is east of downtown Kansas City, Missouri.  The Hardesty Federal Complex is located 
just southeast of the southeast corner of E. Independence Avenue and Hardesty Avenue and 
continues southeast to railroad tracks. The Kansas City, Missouri website parcel information 
lists the Hardesty Federal Complex with an address of 607 Hardesty Avenue. Exhibit 1 provides 
a topographic map illustrating the general location and Exhibit 2 provides a diagram illustrating 
Hardesty Federal Complex.  Appendix B provides a copy of the historical topographic maps.  
 
The subject site occupies approximately 18 acres of primarily commercial and light industrial 
land.  The site is currently developed with multiple buildings.  The surrounding area generally 
consists of mixed commercial, light industrial, and residential land use.   
 
As noted in Exhibit 2, the following seven buildings are currently located on the Hardesty 
Federal Complex: Buildings 3 (including Building 3A), 6, 7, 9, 10, 11, and 13 (each of the 
buildings were numbered by the GSA).  These buildings are currently unoccupied.   
 
The perimeter of the property is fenced by a seven-foot chain-link fence with a locked entrance 
gate across the access driveway to the facility from Hardesty Avenue.  A secondary entrance to 
the site from Independence Avenue is also gated and locked.  Virtually all of the site is covered 
with buildings or paved areas, with the exception of a small landscaped/grass-covered area 
between Buildings 6 and 9. 
 

2.2 Geology  
 

2.2.1 Regional Geology 
 
Jackson County is located near the middle of an approximate 150-mile wide, north-south 
trending band of Pennsylvanian Age rocks that is located in western Missouri and eastern 
Kansas (State of Missouri, Division of Geological Survey and Water Resources, November 
1965).  Generally, the rock beds exhibit a subtle prevailing dip to the west-northwest.  A 
prominent section of Pennsylvanian rock strata is well-exposed in Kansas City, Missouri, in the 
bluffs along the Missouri River.  The region is underlain by rock units of the Pennsylvanian 
System and the Missourian Series (Kansas City Group and Pleasanton Group) in the Time 
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Stratigraphic Unit age classification (MDNR, Missouri Geological Survey, 1979).  Alternating 
layers of shales and limestone, with an occasional sandstone layer, are common in the Kansas 
City Group.  Alternating layers of shale and sandstone, with an occasional coal seam and 
limestone layer, are present in the Pleasanton Group. 
 
The 1894 topographic map indicates a tributary was present on the southeast side of the 
railroad tracks that adjoin the site to the southeast.  This tributary was no longer present on the 
1940 map; however, a depression is identified in this area.  Copies of the historical topographic 
maps are provided in Appendix B. 
 

2.2.2 Site Geology & Soils 
 
During past investigations on the Site, Terracon has encountered clays with silts followed by 
silts that extend to varying depths up to 55 feet bgs.  Sand has been encountered at depths of 
50 to 60 feet below ground surface (bgs).  Rubble fill and debris has been encountered in 
several soil borings advanced as part of the previous investigation activities.  
 
The soil at the Site is classified as the Urban Land, upland with 5 to 9 percent slopes (Natural 
Resources Conservation Service, September 1984).  Generally, more than 85% of the surface 
is covered by asphalt, concrete, buildings or other impervious material.  Examples include the 
following: parking lots, shopping and business centers, railroad yards, and industrial areas.  The 
largest portion of this unit is the Kansas City central business district. These areas are on 
upland landscapes, the majority of which have undergone cut and fill excavating to reshape the 
landforms.  According to the soil survey, identification of the soil types is not practical because 
of the lack of accessibility and the extreme variability of the soils; however, past investigations 
have encountered clays and silts with the on-site soils.   
 
The exact depth to bedrock on the site is suspected to be variable and is not known at this time.  
During a previous on-site investigation, one soil boring at monitoring well CMW-1 was advanced 
to a depth of 90 feet in an attempt to hit bedrock; however, bedrock was not encountered in this 
location (monitoring well CMW-1 is located directly north of Building 6, along the north property 
boundary).  Bedrock in the area to the northeast is generally encountered at depths ranging 
from 23 to 68 feet below ground surface (bgs) (monitoring wells located approximately 0.20 
miles to 0.50 miles northeast of the Site), as encountered during Terracon’s off-site monitoring 
well installations.   
 

2.3 Hydrogeology Setting 
 

2.3.1 Regional Hydrogeology  
 
Jackson County is located in the Saline Groundwater Province.  In the upland areas above the 
alluvial valleys of the Missouri River, the Blue River, and the Little Blue River, the 
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unconsolidated sediment is typically deficient of groundwater.  Additionally, some unconfined 
aquifers are present at the interface of glacial outwash and underlying shales; however the 
quality and quantity of the aquifer is not adequate for drinking water purposes.  Almost 1/3 of the 
State of Missouri is underlain by bedrock aquifers that contain saline water.  Saline water is 
groundwater that contains 1,000 parts per million (ppm) or more of dissolved solids. Total 
dissolved solids in this region can exceed 20,000 ppm.  The county is underlain by bedrock 
aquifers at depths of 250 to 400 feet that contain saline water which coincide with the presence 
of Pennsylvanian rocks.  Total thickness of the aquifer ranges from 1,200 to more than 4,000 
feet. Because Jackson County is located in the Saline Groundwater Province, the main 
domestic water supply is from the alluvium of the Missouri River.  Some of the localities obtain 
groundwater from other lesser rivers that flow into the Missouri River or from surface 
impoundments within the localized watershed.  Wells completed in the Missouri River alluvium 
can produce water discharge rates in excess of 1,000 gallons per minute.  Discharge rates of 
1,000 gallons per minute typically result in drawdowns of 20 feet or more.  Although many 
smaller towns use water from the alluvium and glacial deposits, cities of 1,000 or more typically 
depend on surface water from rivers or impoundments.  The water reserves of the Missouri 
River have proven to be in larger supply than demand, as the municipalities located near the 
river in the region have not had to explore for other water sources. 
 
The topography in area of the Site is characterized by deposits of loess with moderate slopes.  
Within a half mile area to the west, northwest, and north of the site, the topography moderately 
slopes to the southeast.  Directly south and east of the site is a moderately flat drainage way.  
The drainage way slopes slightly to Blue River, approximately 0.85 miles northeast of the Site.  
The area around the site is considered urban land with high surface water runoff.  Exhibit 1 
provides topographic map illustrating the Site and surrounding areas. 
 

2.3.2 Site Hydrogeology  
 
Various on-site groundwater investigations have been conducted over the years with twenty-six 
on-site and off-site monitoring wells associated with this facility.  During 2011, shallow or 
perched groundwater was encountered on-site at various depths generally ranging from 11 to 
21 feet bgs; the general flow for both shallow and deep groundwater was generally in an 
easterly direction. The deep groundwater generally had similar characteristics (depths and flow 
direction) to the shallow groundwater.  The 2011 shallow and deep groundwater flow diagrams 
with the on-site and off-site monitoring wells are included in the supporting documentation 
provided as Appendix A (A.9, A.10, and A.11). 
 
The 1996 United States Geological Society (USGS) Kansas City, Missouri-Kansas Quadrangle 
map indicates the site gently slopes to the southeast and has two on-site depressions.  One 
depression is located on the northeast portion of the site and the other is on the south-central 
portion of the site.  During site development, it is believed that fill material was placed on the 
eastern portion of the site to raise this area to a similar elevation as the western portion of the 
site; however, no specific information related to on-site grading operations or fill placement has 
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been found in the previous reports or investigations but it is assumed there have been fill 
placement on different portions of the site.  The area along the eastern half of the north property 
boundary slopes steeply towards Independence Avenue and the area along the southeastern 
property boundary slopes steeply towards the railroad track.  Topographic surveys completed 
by Lovelace & Associates in 2010 and 2012 indicates the ground surface around the on-site 
monitoring wells vary from 784 feet (at monitoring well CMW-3 far east on-site well) to 790 feet 
(at monitoring well MW-9 far west on-site well).  The site consists of mostly impermeable 
surfaces with most surface runoff entering the storm water system.   
 

2.4 Climatology 
 
Jackson County is characterized by a mild, temperate climate.  Summers are warm and humid, 
with daily average temperatures reaching 78o Fahrenheit (F) or higher.  The winter months are 
generally mild with daily average temperatures of 32o F.  Mean annual precipitation is 38 inches.  
(Terracon, November 2002, Preliminary Assessment Report) 
 

2.5 Water Supply and Usage 
 

2.5.1 On-Site   
 
A water well survey was conducted to locate water wells on the site.  The Missouri 
Environmental Geology Atlas (MEGA) Geographic Information System (GIS) database 2007, 
published by the MDNR’s Geological Survey and Resource Assessment division (GSRAD) was 
reviewed to identify if there are any registered water wells associated with the site. According to 
the MEGA database, there are 10 monitoring wells (identified as MW-1 thru MW-10) on the site.  
During past investigations conducted in 2003 and 2012, 10 additional monitoring wells installed 
to evaluate the on-site groundwater in the vicinity and east of Building 6 (shallow and deep 
cluster monitoring wells identified as CMW-1 thru CMW-5) and six additional monitoring wells 
installed around the regulated UST area (identified as MW-11 thru MW-16). 
 
No additional on-site wells (present or past) have been identified through site reconnaissances, 
review of available past reports, or the MEGA database.   
 
The site’s Quitclaim Deed finalized in September 13, 2011 indicated there are several land use 
restrictions on the site.  These restrictions include “groundwater use restrictions”.  The 
groundwater use restrictions states the following: 
 

“Grantee covenants and agrees for itself, its successors and assigns, and every successor-in-interest to the 
Property, or part thereof, that it shall not construct or permit to be constructed any well, and shall not extract, 
utilize, consume or permit to be extracted, any water from the aquifer below the surfaces of the ground 
within the boundary of the Property for the purpose of human consumption, or other use, unless such 
groundwater has been tested and found to meet applicable standards for human consumption, or such other 
use, and such owner or occupant shall first have obtained written approval of GSA and the appropriate 
agencies of the State of Missouri.  The costs associated with obtaining use of such water, included but not 
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limited to, the costs of permits, studies, analysis, or remediation, shall be the sole responsibility of the 
Grantee, its successors and assigns, or any successor-in-interest to the Property, without cost whatsoever 
to the Grantor.”   

 
The Hardesty Federal Complex is connected with the City of Kansas City, Missouri Water 
Services Department; however, at this time, the site currently is unoccupied and not utilizing 
water.  
 
A copy of the properties Quitclaim Deed is provided in Appendix B. 
 

2.5.2 Off-Site   
 
A water well survey was conducted to locate public and private water supply wells within a one-
mile radius of the site.  The MEGA database was reviewed to identify wells located within the 
above-specified search radius.  
 
The MEGA data did not identify industrial, or agricultural use wells located within a one-mile 
radius from the site.  One domestic well located approximately 3,600 feet northeast of the site 
and multiple monitoring wells, abandoned wells, and wells (identified as exploratory or 
boreholes) were identified within the one-mile search radius.  No public wells were identified.  
The information obtained from MEGA (is included in Appendix B. 
 
The City of Kansas City, Missouri Water Services Department provides water to the area 
surrounding the Site.  According to the Water Services Water Quality 2010 Report, Kansas City 
obtains its water from the Missouri River (City of Kansas City, Missouri Water Services, 2010).   
 
There are no known activity use limitations (AULs) associated with groundwater use in the area, 
however, the property deed restricts the use of groundwater on the site.  
 
 

3.0 SITE HISTORY BACKGROUND 
 

3.1 Site Ownership 
 
The Kansas City Quartermaster Depot was located at the site from 1940 to 1953. In 1960, the 
site transferred ownership from the Department of Defense to the GSA (2001, PA Report 
[Reference 45]).  GSA owned the site from 1960 until September 2011, at which time the 
property was transferred to Hardesty Renaissance Economic Development Corporation, a 
Missouri non-profit corporation through a Quitclaim Deed. Section 3.3 provides a summary of 
the site occupants and history.  A copy of the Quitclaim Deed for the Site is provided in 
Appendix B. 
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3.2 Deed Restrictions 
 
The property Quitclaim Deed finalized September 13, 2011 documented several land use 
restrictions associated with the site.  The restrictions are: 

 groundwater use restrictions;  

 non-residential use restrictions; and  

 ground disturbance restriction.   
 
The groundwater use section of the deed states the following:  
 

“it shall not construct or permit to be constructed any well, and shall not extract, utilize, consume or permit to 
be extracted, any water from the aquifer below the surfaces of the ground within the boundary of the 
Property for the purpose of human consumption, or other use, unless such groundwater has been tested 
and found to meet applicable standards for human consumption, or such other use, and such owner or 
occupant shall first have obtained written approval of GSA and the appropriate agencies of the State of 
Missouri.”   

 
The non-residential use restriction section of the deed states the following:  
 

“Property shall be limited to nonresidential industrial uses except for any office or similar use incidental to 
industrial use if such incidental use is permitted by applicable regulatory authorities without further 
environmental remediation beyond that required for industrial use.  Prohibited residential uses include, but 
are not limited to, any child care, pre-school, playground, and any form of housing.”   

 
The ground disturbance restriction section of the deed states the following:  
 

“Property shall be limited by restricting the ability to disturb contaminated soil or conduct excavation 
activities involving such contaminated soil, without obtaining the prior approval of MDNR.”  

 
Several clauses were noted within the Quitclaim deed as an institutional control established to 
protect human health and the environment associated with the indoor air exposure pathway 
evaluation for Buildings 6 and 9.  This includes that if there is use involving the indoor 
occupancy, an indoor air exposure pathway evaluation for Building 6 and 9 must be completed.  
The Grantee (current owner) is required to obtain written permission from the regulatory 
authorities for uses.  
 
The current owner was informed that the Property structures (Hardesty Federal Complex) may 
contain asbestos containing materials (ACM) and lead-based paint in the Quitclaim deed.  
Additionally, the Grantee was notified that the Property may contain the presence of pesticides 
that have been applied in the management of the property and that subsurface structures are 
susceptible to flooding.  
 
A copy of the Quitclaim Deed for the Site is provided in Appendix B. 
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3.3 Site Operational History 
 
Based on information obtained from historic Sanborn fire insurance maps, the western portion of 
the site was previously a cultivated field in 1909.  By 1920, Buildings 1, 2, and 3 were 
constructed on the northwest corner of the site.  Buildings 1 and 2 are now part of the 
northwestern-adjoining property, which is the current-day self-storage facility.  Building 3 was 
identified as an independent electric power facility supporting Buildings 1 and 2. 
 
In 1940, the federal government purchased the site, which included Buildings 1, 2, and 3.  The 
site was used as the Kansas City Quartermaster Depot during World War II.  The Quartermaster 
Depot officially opened on December 4, 1940.  The function of the Quartermaster Depot was to 
purchase, store, and issue Quartermaster supplies for posts, camps, and stations in Kansas, 
Missouri, Arkansas, Nebraska, Oklahoma, Wyoming, South Dakota, and Utah.  Part of the 
mission of the Quartermaster Depot was to receive and store protective and impermeable 
clothing, laundry and dry-cleaning supplies, inks, lithographic chemicals, petroleum products, 
petroleum handling equipment; reclaim petroleum containers; impregnate clothing to ward off 
effects of gas attacks; and procure graphic arts operating supplies and chemicals. 
 
Between 1940 and 1943, 15 additional buildings, for a total of 18 structures, were constructed at 
the site.  Two other buildings were constructed at the site after 1943.  The site structures were 
identified as Buildings 1 through 20.  The site was transferred to the GSA on October 1, 1960.  
Buildings 1 and 2 were sold to Megaspace, Ltd. in 1980, and are no longer considered part of 
the Hardesty Federal Complex or the Site.  Buildings 4, 5, 8, 12, 14, 15, 16, 17, 18, 19, and 20 
were demolished in the 1970’s and 1980’s.  Various government agencies have used the site 
buildings for storage from 1960 until the early 2000’s. Agencies utilizing buildings at the Site 
have included the Army Mapping Department, National Weather Service, Federal Aviation 
Administration (FAA), U.S. Marines, Department of Energy (DOE), Federal Emergency 
Management Agency (FEMA), U.S. Army Corps of Engineers (USACE), and the U.S. Postal 
Service. 
 
A copy of historical aerial photographs showing the site from 1940 to 2009 provided by 
Historical Information Gatherers, Inc. (HIG) is provided in Appendix B.  Exhibit 2 is a diagram 
illustrating the location of the current and former building locations.  Additional historical aerial 
photographs and historical Sanborn maps are provided in Appendix A.3. 
 

3.4 Previous Environmental Investigations  
 
Since 1997, several investigations have been conducted to evaluate environmental conditions 
associated with the Site.  These investigations have included but are not limited to the following: 
Phase I Environmental Site Assessments (ESAs), a Preliminary Assessment (PA), a Site 
Inspection (SI), Underground Storage Tank (UST) removals, and on-site/off-site soil and 
groundwater investigations.  Additionally, several remedial alternative evaluations have been 
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completed; these evaluations along with additional remedial alternatives will be evaluated and 
reviewed during the FS phase. 
 
Summaries of the previous environmental reports are provided in Sections 3.4.1 thru 3.4.21.  
Each of the Sections provides a summary or statements from the previous reports.  In some 
instances, follow-up investigations (later discussed in their appropriate Sections) revealed 
additional information that may have changed some of the findings and conclusions with the 
initial reports.  The Subsections in Section 4.3 discuss in detail the items of concern identified in 
the past reports; some additional information is provided in their appropriate Sections.    
 

3.4.1 Defense Environmental Restoration Program Inventory Project Report, 1987. 
 
On June 11, 1987, representatives of the Kansas City District performed a site visit and visual 
field inventory of the Kansas City Records Center (i.e. Hardesty Federal Complex) and prepared 
the Defense Environmental Restoration Program (DERP) Inventory Project Report (DERP, 
1987).  The site survey summary sheet indicated the site was recommended for inspection 
because of the vacant buildings and associated debris problem.  Upon further site survey, 
debris was not found to be of major concern.  However, it was noted that asbestos had been 
used throughout for insulating purposes. 
 

3.4.2 Phase I ESA, August 1999. 
 
In August 1999, Terracon completed a Phase I ESA Report on the Hardesty Federal Center.  
Several recognized environmental conditions (RECs) and potential concerns for the subject site 
were identified.  This Phase I ESA was performed in general compliance with ASTM E 1527-97.  
The following RECs or potential concerns were identified with the site: 

 Potentially hazardous materials in the on-site buildings.  Materials observed included a 
wide range of items that would typically be found at a large commercial facility, (i.e. 
paints, hydraulic oils, cleaning products, compressed gases, foam packing materials, 
lubricants, and many other materials). 

 Former or present underground storage tanks on the site.  This included USTs in the 
following areas: around Buildings 3 and 3A (includes the area north of former Building 
15), east of Building 7, area of former Building 4, and east of former Building 20. 
Additionally, the report noted tanks south of Building 6. 

 Resource Conservation and Recovery Act (RCRA) Large Quantity Generator (LQG) 
listing of the site.  This was associated with the Federal Aviation Administration Staging. 

 USTs on adjoining property. The referenced USTs were reported at the Amoco facility 
located north of the site, directly across Independence Avenue.  The report noted that 
these USTs may be considered an area of potential environmental concern due to their 
proximity to the subject site, however, there was no evidence to indicate that this facility 
adversely impacted the site. 
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 Off-site Leaking Underground Storage Tank (LUST). The Walgreens property, northwest 
of the site and across Independence Avenue is listed as a LUST facility. Reportedly, 
several USTs were removed from this property.  This property reportedly may be 
considered an area of potential environmental concern due to their proximity to the 
subject site, however, there was no evidence to indicate that this facility adversely 
impacted the site. 

 Surface Staining and Odors.  Oil staining was observed on the ground surface 
surrounding a former oil pump in the basement of Building 3 and a slight odor of film 
developing chemicals and staining was observed in the basin in the film processing 
room on the first floor of Building 11.  It should be noted that the “ground surface” was 
used as a general term and not specific to the type of material.   Generally, the building 
floor surfaces are concrete.  

 Smokestack Ash. Ash was observed in the ash clean-out room under the smokestack in 
the basement of Building 3.  Reportedly, the boilers in Building 3 were previously 
operated with coal and fuel oil. 

 Previous Use.  Building 6 was used as a clothing impregnation plant.  Two former 
storage tanks, a former recovery tank, a former cooling tower, and two former pump 
houses were located in the grassy area between Buildings 6 and 9. Additionally, there 
was a former paint house, Building 5, which was assumed to store and use paint in this 
structure.  

 
Other issues that were identified with the site included a firing range in the basement of Building 
9 and the past agricultural usage of the site.  The report noted the concern of utilizing lead 
bullets within the firing range.  Historical fire insurance maps indicated that the previous use of 
the site was a cultivated field.  The report noted that this historic use may have included 
possible use of pesticides and/or herbicides from when the site was identified as a ‘cultivated 
field’.  
 

3.4.3 Phase II Environmental Audit, November 1999. 
 
In November 1999, Terracon completed Phase II Environmental Audit for the Hardesty Federal 
Center.  Terracon collected and arranged for analysis of samples from the following areas: 

 Basin of the film processing room on the first floor of Building 11.  One single grab 
surface sample was analyzed for corrosivity and silver.  The sample was not corrosive 
and silver was not detected above the reporting limit of 1.002 milligrams per kilogram 
(mg/kg). 

 Oil pump area in the basement of Building 3.  Terracon collected a single grab surface 
sample off of the floor and had it analyzed for polychlorinated biphenyls (PCBs).  PCBs 
were not detected above the reporting limit of 0.198 mg/kg. 

 Ash clean-out room beneath the stack in the basement of Building 3.  Terracon collected 
a single grab sample of the ash and analyzed the sample for Toxicity Characteristic 
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Leaching Procedure (TCLP) metals.  Results showed lead had a concentration of 7.0 
milligrams per liter (mg/L); above the regulatory limit of 5.0 mg/L; therefore, the sample 
would be characterized as hazardous waste.  The other reported metals were below the 
regulatory limits.   

 
A copy of this report is provided as in Appendix A.1. 
 

3.4.4 Former Building 4 UST Closure Assessment Report, June 2000 
 
Following an investigation triggered by the 1999 Phase I ESA (see Section 3.4.2), GSA 
discovered the location of three USTs in October 1999.  This was an area where a former 
vehicle maintenance building (former Building 4) and a fueling station were located. 
 
The regulated USTs in this area included two 1,000-gallon and one 560-gallon steel USTs 
appearing to have previously contained gasoline.  The installation date(s) of these USTs was 
not known; however, at the time of the UST removal, they had been out of service for at least 10 
years (prior to approximately 1990).   
 
CAPE Environmental Management, Inc. (CAPE) completed Former Building 4 UST Closure 
Assessment Report for the USTs that were located in the area of former Building 4. 
 
During the UST removal in 2000, it was reported that approximately 2,600 cubic yards of 
petroleum contaminated soil was removed from a “350-square foot” area surrounding the USTs.  
The steel USTs were observed to be in a severely deteriorated condition.  The observed 
petroleum release was reported to MDNR Environmental Emergency Response Unit.  In the 
immediate vicinity of the former tank locations, soils were excavated to a depth of 25-35 feet 
bgs.  The western half of the excavation extended to approximately 19 feet bgs.  The native 
soils encountered were primarily silty clays.  Excavation activities were discontinued due to 
utility lines present on the north and west sides of the excavation.  The excavation was 
“backfilled with clean fill obtained from an offsite source.  Some concrete construction debris 
was placed in the southwest corner of the excavation at a depth of 17-19 feet bgs.  The final 8 
inches of surface cover was comprised of ¾ inch crushed limestone.”  No additional information 
was provided regarding the backfill material. 
 
The summary of the report included the following:  

 confirmation soil samples collected at the base of the excavation indicated that no 
residual soil contamination is present at depth within the footprint of the excavation; 
residual soil contamination is evident on the north, east, and south walls of the 
excavation;  

 PID readings of 459 and 469 parts per million were identified in soil borings P-1 at 14-15 
feet bgs (20 feet north of the excavation) and P-3 at 32 to 36  feet bgs (30 feet east of 
the excavation);  
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 field screening indicated residual soil contamination appeared to extend horizontally 
beyond the excavation footprint in the north and east directions; and  

 analytical results of the water sample collected at soil boring P-1 indicated a 
contaminated perched water layer within a pea gravel unit at 14 to 15 feet bgs. 

 
These three former USTs are regulated by the MDNR Tanks Section.  No reference to any tank 
coatings was made within the reports. 
 

3.4.5 Former USTs Site Characterization Report, June 2001. 
 
CAPE completed Former USTs Site Characterization Report a site characterizations for the 
USTs located in the area of Buildings 3A and 4.  This included the regulated and non-regulated 
USTs.  A Draft Former USTs Site Characterization Report dated April 2001 (provided in the PA, 
Reference 24) included an investigation for an additional two USTs, one in the vicinity of 
Building 3 and one in the vicinity of Building 20.  The final report does not discuss the omission 
of sampling information around these two USTs.  These “final” reports indicate that it is for the 
site characterizations for Building 3A and/or 4 but does not mention Building 3 or building 20.  
Data excerpts associated with the two omitted USTs from of the draft reports is provided in 
Appendix A-2 (figures and tables).  
 
Site characterization field activities were conducted in late 2000.  The objectives for this 
characterization were to adequately define the horizontal and vertical extent of the 
contamination with the former USTs at former Building 4 and Building 3A.  These USTs included 
the following: 

 two 23,000-gallon USTs located east of Building 3A (removed circa 1988), reportedly 
containing fuel oil;  

 one 178,000-gallon UST located southeast of Building 3A (abandoned in place) 
reportedly containing fuel oil;   

 one 2,000-gallon UST located northeast of Building 3A (abandoned in place reportedly 
containing fuel oil;  

 two 1,000-gallon USTs located around former Building 4; and 

 one 560-gallon USTs located around former Building 4 (removed by CAPE in 2000). 
 
The field activities included field screening and collection of soil samples in the suspect areas.  
Fifteen soil borings were installed in the area of the Building 3A USTs and 23 soil borings in the 
area of former Building 4 USTs.  Four monitoring wells were installed in each area (monitoring 
wells MW-1 thru MW-4 in the area of Building 4 and monitoring wells MW-5 thru MW-8 in the 
area of Building 3A).  Additionally, one background monitoring well (monitoring well MW-9) was 
installed up-gradient. Laboratory analytical results of the soil and groundwater samples 
indicated detectable concentrations of gasoline range hydrocarbons (GRH), benzene, toluene, 
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ethylbenzene, xylenes, and diesel fuel above the laboratory reporting limits.  During these 
activities, separate phase hydrocarbons were observed in monitoring well MW-7. 
 
As noted in the draft report, field activities associated with the 1,000-gallon UST abandoned in 
place on the west side of Building 3 included four soil borings (SB24 through SB26 and SB44) 
were installed to depths ranging from 20 to 24 feet bgs.  The field screening data collected from 
the suspect UST location did not identify contamination.  Additionally, the four soil samples 
collected analyzed by Iowa Methods OA1 and OA2 indicated analytes were not detected.  
 
As noted in the draft report, field activities associated with the 1,500-gallon UST that was 
removed circa 1988 on the east side of Building 20 included four soil borings (SB45 through 
SB48).  The field screening data collected from the suspect UST location did not identify 
contamination.  Additionally, the four soil samples collected analyzed by Iowa Methods OA1 and 
OA2 indicated analytes were not detected. 
 

3.4.6 Ground Penetrating Radar (GPR) Survey, November 2001. 
 
A GPR survey letter report dated November 27, 2001 by George Butler Associates, Inc. was 
prepared for CAPE.  This GPR survey was completed on the west, north, east, and southeast 
sides of Buildings 3 and 3A.  This letter report stated “There were no locations where USTs or 
possible USTs were detected.”  However, the letter continued by stating there were two 
locations that were “suspected as containing abandoned underground tanks”; these locations 
were on the southwest corner of Building 3 and the northeast corner of Building 3A.  The copy 
of the report provided by GSA was not a complete copy; no text, figures, or photos were 
available for review. 
 

3.4.7 Heating Oil USTs Site Characterization Report, November 2001. 
 
The Heating Oil USTs Site Characterization Report dated November 2001, prepared by CAPE, 
includes the information that was previously included in the Former USTs Site Characterization 
report. This report does not include the majority of the data associated with the regulated USTs 
(UST’s around Building 4).   
 

3.4.8 Former USTs Site Characterization Report Addendum, November 2001. 
 
The Former USTs Site Characterization Report Addendum dated November 2001, prepared by 
CAPE represents the findings of the recommended additional investigation to delineate the 
groundwater contamination and the additional investigation to delineate the extent of free 
product near Building 3A.  Separate phase hydrocarbons (SPH) were observed in monitoring 
well MW-7; it was reported to be highly viscous and black in color.  Twelve additional soil 
borings were advanced and an additional monitoring well was installed (monitoring MW-10) this 
area. 
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During the investigation activities, free product was observed in multiple soil borings (boring logs 
descriptors include “visible product” and “black nodules of free product”).  No additional 
information related to the product was available in the report.  Based on this data, the estimated 
extent of free product at this site has been determined (however, investigation was limited 
beneath the existing structures).  Results of the soil and groundwater samples show that 
contamination in the soil and groundwater has been horizontally delineated.  The Draft 
Remedial Action Plan prepared by CAPE dated March 2002 prepared for the unregulated USTs 
near Building 3A indicated the soils were impacted in an approximate area of 5,500-square feet, 
extends from approximately 4 feet bgs to a maximum of 24 feet bgs where free product and 
groundwater were encountered, and an estimated volume of approximately 3,600 cubic yards of 
impacted soil is present.  
 
The figures and data tables with information from the 2001 CAPE Site Characterizations 
(discussed in Sections 3.4.5, 3.4.7, and 3.4.8) were merged together and provided in the Draft 
Remedial Action Plan (RAP) dated March 2002.  A copy of the information is provided in 
Appendix A.2. 
 
Appendix A.2 provides the following supporting documentation obtained during the 2002 Draft 
RAP and 2001 CAPE Site Characterizations: 
 

 Figure 3 Building 3A soil boring map, illustrating the locations of soil borings; 

 Figure 4 Building 3A soil contaminant concentration map with the various chemicals of 
concern (COCs) analyzed during this investigation; 

 Figure 5 Building 3A well location map; 

 Figure 6 Building 3A groundwater contaminant concentration map and contamination 
plume; 

 Table 1, a summary of soil analytical results;  

 Table 2, a summary of groundwater results; 

 Figure 4 Building 3, 3A, and 20 soil boring map (similar to the other Figure 3 in this 
Appendix); this has been included to show the information that was omitted from the final 
reports; and 

 Table 1, a summary of soil analytical results from soil borings advanced in the vicinity of 
Building 3 and Building 3A (data that was omitted from the final report, which was not 
provided on the other Table 1 in this Appendix). 
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3.4.9 Preliminary Assessment, November 2002. 
 
Terracon completed a Preliminary Assessment (PA) Report for the Site in November 2002.  
This document was prepared for use by GSA in evaluating environmental conditions of the 
property relative to future transfer of this federal property. 
 
The PA Report provided an operational history (see Section 3.3) and a summary of historical 
Site waste characteristics.  Various potential wastes associated with this facility were identified 
and discussed in the PA Report.  The following is a summary of the potential wastes associated 
with each building: 
 

 Building No. 3 and 3A.  Building 3 is a one-story mechanical building with a basement 
constructed in 1920 covering approximately 18,098 square feet. Building 3A is a one-
story building with sheet metal sides and an apparent wood floor.  Items noted in 
Building 3 included underground coal storage, a concrete oil basin, former use as a train 
shed and welding shop, boilers previously powered with fuel oil but converted to natural 
gas, and boilers previously powered with coal.  Documentation provided by the GSA that 
indicated the presence of a transformer in the basement of Building 3 with 
polychlorinated biphenyl (PCB), however, the transformer was not observed during the 
PA site visit. An ash clean-out room containing ash from the former stack at Building 3 
was observed in the basement of Building 3.   
 
The ash was self-contained within the clean-out room so that a release of the ash to 
physical or environmental receptors was unlikely.  One sample collected  and analyzed 
for TCLP during the Phase II Environmental Audit (see Section .3.4.3) identified the 
sample of ash having a lead concentration of 7.0 mg/L, exceeding the regulatory limit for 
lead at 5.0 mg/L .  Three additional samples of the ash were collected by GSA on 
February 18, 2000 (as documented on a chain-of-custody (COC) with a QuanTEM 
Laboratories report dated February 22, 2000).  The COC indicated that the samples 
were “Fly ash from stack” with locations “just inside door”, “center of stack floor”, and 
“scraping from stack wall”.  Concentrations were 1.01 mg/l, 0.181 mg/l, and 0.397 mg/l, 
which are below the TCLP lead regulatory limit of 5.0 mg/l. 
 

 Building 4. This building is no longer present but was identified as a former garage. 
 

 Building 5. This building is no longer present but was a former paint house. 
 

 Building 6.  This building is a two story warehouse building (no basement) constructed in 
1941 covering approximately 56,000 square feet. This building was originally constructed 
as a clothing treatment/renovation plant as part of the Chemical Warfare Service Project, 
operated by the Chemical Warfare Service.  The purpose of the project was to treat new 
Army uniforms with “Impregnate I” to make them gas-resistant against chemicals such 
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as “mustard gas.”  Old uniforms were to be laundered and then treated with “Impregnate 
I”.  The clothing renovation plant was in operation until August 10, 1945.  The Cultural 
Resources Assessment (Three Gables Preservation, 1999) provided some additional 
information, noted as follows: 

 
”The chemicals which were used to form “Impregnate I” were kept in tanks outside the building.  The 
chemicals were mixed, then pumped through pipelines into the second floor of the building.  The 
clothes were washed in the chemical mixture in machines on the second floor.  After washing, they 
were drained upstairs, with an attempt to recover the chemicals during drainage.  The clothes were 
then sent below to dry in clothes dryers.  In the same building, they were spread on tables, folded, 
and packed for shipping.  Soon after the Clothing Renovation Plant began operations, it was noticed 
that a rash of illnesses were occurring among employees.  The operating officer notified his superiors, 
and soon thereafter a medical department was initiated.  Better safety procedures were implemented 
and experimentation with the chemicals led to a lower concentration.” 

 
Waste characteristics, if any, associated with the clothing treatment/renovation plant 
could not be documented or verified during the preparation of PA.  However, the Cultural 
Resources Assessment report indicated that the uniforms were drained, after being 
washed, in an attempt to recover the chemicals used in the impregnation process.  At 
the end of World War II, many of the records from the war were destroyed as part of 
demobilization activities.  As a result, records concerning the ingredients of “Impregnate 
I” and any waste characteristics or disposal practices were not readily available. 

 
FAA occupancy of Building 6 began in 1969 as an FAA warehouse for electronic 
equipment and for electronic equipment assembly.  Printed circuit boards were 
manufactured at Building 6, with welding and spray painting activities. Waste 
characteristics associated with the FAA use of Building 6 included the storage of used 
wet nickel-cadmium batteries.  Batteries removed from service were temporarily stored 
at the FAA staging area, prior to a one-time removal action by Phillip Services, Inc. of 
Columbia, Illinois, for disposal at Solvent Recovery Corporation (SRC) in Kansas City, 
Missouri.  Approximately 2,740 pounds of waste batteries identified as D002 (corrosive) 
and D006 (cadmium) hazardous waste were removed from the site on April 2, 1998, and 
disposed of at SRC on May 1, 1998.  This one-time removal action resulted in a listing of 
the facility as a RCRA LQG of hazardous wastes (production of at least 1000 kilogram 
per month of non-acutely hazardous waste or 1 kilogram per month of acutely hazardous 
waste).  
 
Waste characteristics associated with the FAA use of Building 6 also included waste 
paint filters generated from the paint booth.  The filters in the exhaust vent collected 
overspray from spray cans.  These filters were changed a few times a year and disposed 
of in a dumpster for removal by Deffenbaugh to a sanitary landfill.  A Notice of Violation 
(#4974) was issued by the MDNR Kansas City Regional Office on March 16, 2001, as 
discussed in MDNR’s March 2, 2001, Compliance Evaluation Inspection Report, 
concerning the failure to determine if the waste paint filters were hazardous wastes.  
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Subsequent sampling and laboratory analytical results, as discussed in an FAA letter 
received by the MDNR April 23, 2001, indicated that the spent paint waste filters were 
not hazardous.  An MDNR letter dated May 18, 2001, stated that the Notice of Violation 
(#4974) had been satisfactorily addressed. 

 

 Building 7. Building 7 is an approximately 8,970 square feet (sq. ft.) one story storage 
building constructed in the 1940’s. This building was previously occupied by the U.S. 
Army Corps of Engineers for the storage of electronic equipment and was previously 
used as electrical and plumbing shops. 
 

 Building 8. This building is no longer present and its function is undetermined. 
 

 Building 9. Building 9 is an approximately 178,379 sq. ft. two story warehouse building 
(with a basement) constructed in 1942 It was noted that some ACM materials may be 
present associated with this building. A firing range, with a small bullet stop and a sand 
trap, was identified in the basement of this building.  Spent shell casings were observed 
within the sand in the bullet stop.  The sand was self-contained within the bullet stop in 
the indoor firing range.  The sand and associated firing range has since been removed.  
 

 Building 10. Building 10 is an approximately 92,728 sq. ft. two story warehouse building 
with a basement constructed in 1942 . Transformers containing PCBs fluid were 
observed and/or identified.  
 

 Building 11. This building is an approximately 216,992 sq. ft. two story warehouse/office 
building with a basement constructed in 1942 The Army “Home Town News” was 
produced in this building. Analytical results of a grab sample collected from a film 
processing basin indicated that the material was not corrosive and did not contain silver.  
Notifications of Regulated Waste Activity, dated May 18, 1994 and July 22, 1994 listed 
lead as temporarily being disposed at Building 11, Door 4 and was listed as a RCRA 
small quantity generator (SQG).  
 

 Building 12. This building is no longer present but has been listed as being associated 
with a 150,000-gallon (gal) (same UST as the 178,000gal) underground concrete fuel oil 
tank.  This tank is discussed with the USTs associated with Buildings No. 3 and 3A. 
 

 Building 13. This building is an approximately 200 sq. ft. one story transformer building 
constructed in the 1940’s. This substation provided electrical power from Kansas City 
Power and Light (KCP&L) and distributed the power to each of the buildings on that site.   

 

 Building 14. This building is no longer present but was a former pump house building 
between Buildings 6 and 9.   
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 Buildings 15, 16, 17, 18, 19, and 20. These buildings have been removed.  The function 
of these buildings was mostly undetermined.  Building 19 was a warehouse structure 
and Building 20 was garage storage. 
 

 Area of Buildings 9, 10, and 11. “Four fingers of a creek” previously traversed the area of 
Buildings 9, 10, and 11 prior to construction.  The four fingers of the creek were 
approximately 28 to 30 feet deep and were previously used as a dump.  “Objectionable 
material” (materials not otherwise described) was reportedly removed and the area was 
backfilled prior to construction of Buildings 9, 10, and 11.  Maps or diagrams depicting 
the location of previous tributaries on site, or identification or descriptions of the 
“objectionable material,” were not discovered during the preparation of the PA report.   

 

 Grassy area between Buildings 6 and 9. A cooling tower, two pump houses, two storage 
tanks, and a recovery tank were formerly located between Buildings 6 and 9.  One of the 
pump houses was identified as Building 14.  Two or three open concrete below grade 
rooms may have been formerly located in the grassy area to the south of Building 6.  
These rooms were reportedly used to hold the tanks containing the “Impregnate I” and 
were reportedly filled with sand several years ago.  Two pits and tank support structures 
were reportedly located in this area, presumably associated with tanks containing 
clothing treatment/renovation chemicals (possibly “Impregnate I”).  A December 1979 
site diagram indicated an existing concrete pit, 33 feet long, 14 feet wide, and 5 feet 8 
inches deep, was located in the current-day grassy area along the southern exterior side 
of Building 6.  The site diagram indicated that the floor in this pit was to be broken 
through in four places for drainage, that the existing concrete tank supports were to 
remain, and that the pit was to be filled.  The pit was reportedly filled with sand or soil.  
Another existing concrete pit, 14 feet long, 14 feet wide, and 3 feet deep, was located 
approximately 40 feet south of Building 6.  Copies of the diagrams indicating the floor of 
the pit was broken and filled with sand were not able to be located during the review of 
the PA. 

 

 Open Storage Area. According to the Cultural Resources Assessment (Three Gables 
Preservation, 1999), materials were previously stored on wood and metal pallets which 
apparently did not prevent contact of the stored items with the ground.  “Various plans 
indicate that 5 gallon water cans, “GI cans”, and insecticide were among the items kept 
in the open storage”  A specific location of the insecticide storage was not noted on the 
within the report.  Indications of releases or staining were not observed in the open 
storage area during the November 28, 2001 PA reconnaissance. 
 

 Asbestos-Containing Materials. According to an Asbestos Inventory Report for the 
Federal Center, Buildings 3, 6, 7, 9, 10, 11, and 13 provided by GSA, an asbestos 
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inspection was conducted by Professional Industrial Hygiene Services on December 15, 
1992.  Various ACMs were identified in the on-site buildings.  
 

 Underground Storage Tanks and Petroleum Products.  The following are the reported 
USTs at the site: 

o One 1,000-gallon diesel UST was abandoned in place west of Building 3; 

o Two 23,000-gallon heating oil USTs were removed from the area east of 
Building 3A in circa 1988 (approximately the location of former Building 15); 

o One 178,000-gallon heating oil UST was abandoned in place southeast of 
Building 3A (approximately the location of former Building 12); 

o One 2,000-gallon fuel oil UST was abandoned in place northeast of Building 
3A; 

o Two 1,000-gallon and one 560-gallon gasoline USTs were removed west of 
former Building 4 in 2000; and, 

o One 1,500-gallon fuel oil UST was removed east of former Building 20 in 
1988. 

 
The USTs have previously been discussed in Sections 3.4.4 thru 3.4.8. 

 
Several other items of potential concern were identified during the review of the PA report for 
the preparation of this RI/FS WP.  Rail spurs were present across the facility.  A cooling tower 
was identified by Building 9.  Building 19 reportedly had a “tank.”  A spill of 78 one-gallon 
containers of paint thinner to the soil was reported, however a location could not be determined.  
These items are discussed further in Section 4.3. 
 
Appendix A.3 provides the following supporting documentation obtained from the PA: 

 Historical aerial photographs (PA/SI Reference 50); 

 Sanborn maps (PA/SI Reference 6); 

 Results of GSA’s sampling of the ash (further discussed in Section 4.3.2, under 
discussion of Item 3.1 – Smokestack Ash) with analytical from Quantem Laboratories 
(PA/SI Reference 10); 

 A portion of the GSA Master Plan (provided by GSA, PA/SI Reference 20) illustrating the 
location of the USTs; 

 A portion of the GSA Demolition Plan (provided by GSA, PA/SI Reference 12) illustrating 
the location of the tank associated with Building 19 (further discussed in Section 4.3.9, 
under discussion of Item 19.1 – Tank; 

 A portion of the General Layout Plan (provided in the Completion Report Covering 
Construction and Completion of Clothing Renovating Plant at Kansas City 
Quartermaster Depot, PA/SI Reference 11)  illustrating the items and usage on the south 
side of Building 6;  
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 The Reservation Layout Plan (provided in the Completion Report Covering Construction 
and Completion of Clothing Renovating Plant at Kansas City Quartermaster Depot, 
PA/SI Reference 11) illustrating the location of Building 5; and 

 The Plot Plan of the Kansas City Quartermaster Depot (provided in the Cultural 
Resources Assessment, PA/SI Reference 45) illustrating the locations of former on-site 
railroad spurs.  

 

3.4.10 Site Inspection, November 2002. 
 
Terracon completed a Site Inspection (SI) Report for the Site in November 2002.  This 
document was prepared for use by GSA in evaluating environmental conditions of the property 
relative to future transfer of this federal property. The objectives of the SI were to collect 
analytical data to identify hazardous substances,  determine whether hazardous substances 
were released to the environment, and whether the substances impacted human health and the 
environment.   
 
During the SI, several samples were collected to determine if materials observed were 
hazardous.  The following samples were collected and analyzed: 

 Four sand samples were collected from the bullet stop in the firing range located in the 
basement of Building 9. According to laboratory analytical results analyzed for TCLP 
lead, TCLP lead was detected in the sand samples at concentrations ranging from 554 
mg/l to 610 mg/l, which is considered a characteristic hazardous waste.  

 Eight dust wipe samples were collected from the floor and walls of the firing range 
located in the basement of Building 9. According to laboratory analytical results, lead 
was detected in the dust wipe samples collected from the floor at concentrations ranging 
from 2,400 micrograms per square foot (µg/ft2) to 92,000 µg/ft2.   

 Three confirmation ash samples were collected from the smokestack ash clean-out room 
located in the basement of Building 3. According to laboratory analytical results, arsenic, 
barium, cadmium, chromium, mercury, selenium, and/or silver were not detected above 
the laboratory reporting limits for any of the ash samples and the field blank.  Laboratory 
analytical results indicated that lead was detected in one of the ash samples at 0.830 
mg/l.  Based on these analytical results of the ash samples analyzed for TCLP, the ash 
is not considered a hazardous substance.   

  
The soil and groundwater investigation was completed in 2002 during three different field 
mobilizations (February, June/July, and October).   
 
In February 2002, Terracon used a direct push Geoprobe® System to advance sampling probes 
into the subsurface at five locations at the site, Boring-1B (background), Boring-2, Boring-3, 
Boring-4, and Boring-5.  Borings 2 thru 5 were advanced between Buildings 6 and 9. Five 
groundwater samples were collected (one background sample [GW-1B], two samples from 
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borings B-2 and B-5 [GW-2 and GW-5], one duplicate sample [GW-6D], and a trip blank [GW-
8T]).  Unfiltered groundwater samples were collected from the probes using a Screen Point-15 
stainless steel sampler.  Groundwater was not immediately available at Boring-1B and Boring 5; 
however, after allowing to recharge overnight, there was sufficient groundwater for sampling. 
 
During the June and July 2002 investigation, Terracon advanced probes to install temporary 
sampling points (one-inch diameter PVC with a 20 foot 0.01-slot screen).  The samples were 
collected approximately one month after advancement to allow for sufficient recharge.  
Groundwater samples analyzed for RCRA 8 metals were field filtered using a 0.45 micron filter.  
A total of nine groundwater samples were collected in June 2002 (one background sample [GW-
1], two samples from the temporary monitoring wells [GW-3 and GW-5], three samples from the 
existing monitoring wells [CAPE MW-4, CAPE MW-6, and CAPE MW-X], one duplicate sample 
[FD-GW-3], one trip blank [TB], and one field bank [FB]).  A total of seven groundwater samples 
were collected in July 2002 (one background sample [GW-1], three samples from temporary 
monitoring wells [GW-4, GW-8, and GW-9], one duplicate sample [FD-GW-9], one trip blank 
[TB], and one field bank [FB]). Sufficient groundwater for sampling was not available in several 
of the other temporary monitoring wells that were installed during this investigation. 
 
In October 2002, Terracon advanced probes to install temporary sampling points (one-inch 
diameter PVC with a 20 foot 0.01-slot screen).  A total of 20 groundwater samples were 
collected in October 2002 (seventeen from temporary monitoring wells GW-10 thru GW-26, one 
duplicate sample [GW-23D], one trip blank [TB], and one field blank [FB-19]).  Groundwater was 
encountered and collected from each location.  These locations were sampled approximately 24 
to 48 hours after advancement to allow for sufficient recharge of groundwater for sampling. 
 
The laboratory analytical results of the soil and groundwater sampling completed as part of this 
investigation revealed that chlorinated VOCs and RCRA metals (arsenic, barium, chromium, 
and lead) were detected.  The highest groundwater VOC concentrations were detected in the 
grass-covered area between Buildings 6 and 9 and towards the northeast, east, and southeast 
of the grass-covered area.  Additionally, the concentrations indicated that contaminants have 
reached the boundary of the site and may extend to the north and east. 
 
Appendix A.4 provides the following supporting documentation obtained from the SI: 

 Figures 6 and 7 provides probe locations; 

 Figures 8 thru 12 provide the groundwater PCA, TCA, PCE, TCE, and DCE analytical 
results above action levels compared during the SI; 

 Table 1 provides a summary of the sampling event, including the location of the borings; 

 Tables providing the soil and groundwater analytical data (data compiled from Tables 5 
thru 10  provided in the SI report); 

 Figure 5 shows the ash sample locations; and 

 Table 4 provides the analytical results for the ash samples. 
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3.4.11 Environmental Site Investigation (ESA), November 2003. 
 
SCS Engineers’ (SCS) completed an Environmental Site Investigation (ESI) Report for the site 
in November 2003.  The site reconnaissance was for obvious or suspected hazardous 
substance contamination, such as stained floors, abandoned equipment, fill ports or vent pipes 
for USTs.    Numerous small spills associated with PCB containing oil-filled electrical equipment 
were identified and remediation activities were completed to address areas where impacts 
exceeded the 10 mg/kg PCB standard. There are additional small spills of various solids and 
liquids (sampling of these areas confirmed these spill areas do not pose a threat to health or 
environment).  Several containers of unknown substances were found and SCS performed 
sampling and disposal activities associated with these unknown substances.   
 

3.4.12 On-Site Groundwater Investigation Report, August 2003. 
 
Terracon completed an On-Site Groundwater Investigation Report dated August 2003 for the 
site.  This investigation was completed in response to the PA / SI results.  In June 2003, a total 
of five well clusters (one shallow and one deep monitoring well at each location) were installed 
on-site to evaluate the lateral and vertical extent of chlorinated VOC (CVOCs) impact to on-site 
groundwater.    In an attempt to encounter bedrock, one monitoring well (CMW-1D) was 
advanced to 90 feet bgs; however, bedrock was not encountered. 
 
Terracon collected, preserved, and submitted 10 soil samples (soil samples from one 
representative soil boring from each cluster and one duplicate soil sample) and 13 groundwater 
samples (one groundwater sample from each of the 12 monitoring wells and one duplicate for 
analysis).  In addition to these samples, two trip blanks, one rinsate sample, and one field blank 
was also collected and analyzed.  The depths of the soil samples varied in each boring and are 
provided on Table 3 in Appendix A.5. 
 
The CVOCs detected at the site are dense nonaqueous phase liquids (DNAPLs).  These 
DNAPLs have a higher density than water and will tend to sink through the aquifer over time as 
well as spread horizontally.   In analyzing the concentrations detected across the site, it is 
apparent that the CVOCs detected in groundwater are following a known breakdown pathway 

for the VOCs present [PCA (and possibly PCE)  TCE/TCA  cis/trans 1, 2-DCE  vinyl 
chloride].    Additionally, it appeared that the CVOCs were migrating to the deep aquifer as 
evidenced by the TCE concentrations at CMW-2 and CMW-3 of 0.218 mg/L and 0.411 mg/L, 
respectively. 
  
Appendix A.5 provides the following supporting documentation obtained from the on-site 
groundwater investigation: 
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 Figure 2, illustrating the monitoring well locations; 

 Table 3, a summary of soil analytical data (column on table indicates which CMW the 
samples were collected from); and 

 Table 4, a summary of groundwater analytical data. 
  

3.4.13 Off-Site Groundwater Investigation Report, September 2003. 
 
Terracon completed an Off-Site Groundwater Investigation Report dated September 2003 for 
the site.  This investigation was completed in response to the PA/SI results and the on-site 
groundwater investigation completed August 2003.  The purpose of the site investigation 
activities was to assess the potential lateral and vertical extent of chlorinated VOC impact to off-
site groundwater. Seven borings, for the collection of groundwater, were advanced in the area 
north and northeast of the site.  A Screen Point-15 stainless steel sampler was used to collect 
groundwater samples.  
 
Groundwater collected from deeper zones within the aquifer, from samples B-1 and B-2, had 
higher detected CVOC concentrations than shallower groundwater samples from B-4 and B-5. 
TCE was detected in samples B-1, B-2, and B-4 at concentrations ranging from 0.0662 mg/L to 
0.229 mg/L.  
 
Appendix A.6 provides the following supporting documentation obtained from the off-site 
groundwater investigation: 
 

 Figure 2, showing the site relative to the off-site sampling locations; 

 Figure 3, showing the sample intervals and the off-site TCE concentration map; and 

 Table 1, a summary of the off-site groundwater analytical data. 
 

3.4.14 Off-Site Groundwater Investigation Report, July 2004. 
 
Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) completed an Off-Site 
Groundwater Investigation Report dated July 2004.  The overall purpose of this off-site 
investigation was to evaluate the potential presence of impacted offsite groundwater that may 
be associated with former on-site activities.  This field investigation focused on areas to the 
north and east where previous investigations identified off-site groundwater contamination and 
where contaminants were likely to migrate.   
 
A total of 16 direct push borings were completed with only nine locations accumulating enough 
groundwater to be sampled.  Samples were reportedly collected from two distinct depth intervals 
(a shallow and deep intervals, with varying depths; depths reported on Table 1 of Appendix 
A.7), where possible, to determine vertical distribution of potential groundwater contamination. 
Two soil gas samples from deep and shallow depths at each location were collected from two 



Remedial Investigation / Feasibility Study Work Plan 
Hardesty Federal Complex ■ Kansas City, Missouri 
March 13, 2013 ■ Terracon Project No. 02107147 
 

Responsive ■ Resourceful ■ Reliable      25 
 

locations from the northeast corner of the Site.  On-site analysis was completed by 
Environmental Priority Service, Inc. (EPS) with split samples submitted to an off-site laboratory.   
 
Additionally, one bulk soil sample was collected at a location north of Building 1 from the 8 to 12 
foot interval and analyzed for geotechnical soil characteristics.  The bulk soil sample was 
submitted for off-site laboratory analysis for water content, total organic carbon, and dry bulk 
density.  
 
No VOC detections were identified in the four soil gas samples.  The report states an isolated 
area of TCE contamination exists within the groundwater northeast of the Site; however 
groundwater samples collected to the east of the Site did not identify any TCE contamination.    
 
Site-specific target levels (SSTLs) were developed during this investigation.  The risk evaluation 
included the follow steps: identification of chemicals of potential concern (COPCs), toxicity 
assessment, exposure assessment, development of SSTLs, and comparison of Site analytical 
to be calculated SSTLs.  The overall maximum and shallow maximum concentrations were 
below the calculated SSTL for each chemical. 
 
Appendix A.7 provides the following supporting documentation obtained from the second off-site 
groundwater investigation: 

 Figure 2, a boring location map illustrating the borings relative to the site and off-site 
streets; and 

 Table 1, the field analysis of the groundwater results; 

 Table 2, the laboratory analysis of the groundwater results; and 

 Tables 3 thru 12, various tables with SSTL calculations.  
 

3.4.15 Limited Soils Investigation Report, July 2007. 
 
SCS completed a Limited Soils Investigation Report dated July 2007 for the site.  The purpose 
of this investigation was to identify possible contaminant impact in near-surface soils sourced 
from past operation of the clothing impregnation facility that was formerly located in Building 6. 
 
Twelve soil borings were advanced east and south of Building 6 to a maximum depth of 
approximately 6 feet bgs.  Various VOCs were detected in the soil samples collected and 
analyzed for VOCs.  TPH-DRO was detected in a couple of the soil samples (analyzed only in 
the area of fill material).  The conclusions stated that it appeared the shallow soils in the area of 
Building 6 have been impacted with trace concentrations of VOCs and TPH-DRO.  The 
historical operation of the clothing impregnation facility within Building 6 appears to be the most 
likely source of these contaminants in the shallow soils, intermediate soils, and groundwater at 
the Site. 
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Appendix A.8 provides the following supporting documentation obtained from the limited soils 
investigation: 
 

 A figure outlining the soil boring locations in reference to Building 6 and Building 9; and 

 A table summarizing the soil analytical data obtained from the laboratory analytical 
report. 

 

3.4.16 Environmental Assessment and Low Level PCB Remediation Report,   
July 2007. 

 
SCS completed an Environmental Assessment and Low Level PCB Remediation Report dated 
July 2007 for the site.  This assessment was in response to dielectric oil releases caused by 
acts of vandalism.  GSA authorized SCS to remediate identified dielectric oil spills; remove 
remaining free-flowing dielectric oil from the transformers and switches; clean the floor drain and 
line from Building 13 to the first down-gradient manhole; and close three floor drains within 
Building 10 and Building 13. Remediation was completed in October 2006.  The report noted 
that “small quantities of residual dielectric fluids that could not be effectively drained and, 
therefore, remain in the transformers in these buildings, contain less than 50 ppm PCBs.”   
 

3.4.17 Site Summary, November 2008. 
 
SCS completed a Site Summary Report dated November 2008 for the Site to identify data gaps 
and make recommendations regarding future environmental actions at the Site.  SCS reviewed 
various documents made available by GSA.  As a result of their review, the following 
determinations were made regarding contamination at the Site: 
 

 ACM has been identified in every building. 

 PCBs identified in electrical equipment have been remediated as a result of several 
cleanup efforts. 

 Two 23,000-gallon fuel oil USTs were removed and one 178,000-gallon fuel oil tank was 
closed in place around 1988 in the area of Building 3A.  Soil contamination with total 
petroleum hydrocarbons (TPH) diesel range organics (DRO) was subsequently identified 
from 4 feet to 24 feet bgs over a 5,500 square foot area near Building 3A.  Free product 
is present, with the upper depth ranging from 8 to 18 feet bgs and a thickness of 
approximately 5 feet.  Contaminated groundwater from these sources was encountered 
below 24 feet bgs and was horizontally delineated within the property boundaries.   

 Two 1,000-gallon and one 560-gallon gasoline USTs were removed in the area of 
Building 4 with soil and groundwater contamination.   

 Ash under the stack is not a RCRA hazardous waste based on TCLP testing for lead. 
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 Corrosive material and silver were not detected in the former film processing area in 
Building 11. 

 Lead is present on surfaces in the indoor firing range and was detected above the 
toxicity limit in sand remaining in the range. 

 The source of the CVOCs is believed to be former storage tanks near Building 6.  
However, concentrations of CVOCs detected in subsurface soil samples (B5) near the 
presumed source area were not indicative of a source.  On the basis of On-site 
Groundwater Investigation (August 2003), concentrations of CVOCs were generally 
higher in groundwater samples from the shallow wells close to the presumed source 
area (CMW-5S/5D and CMW-4S/4D).  However, in wells further from the presumed 
source area, concentrations of CVOCs were generally higher in the groundwater 
samples from the deep wells (CMW-1S/1D, CMW-2S/2D, and CMW-3S/3D). 

 Chlorinated VOCs are present in groundwater.  Groundwater is not used as a drinking 
water source in the area, and a risk evaluation based on vapor intrusion indicated that 
the concentrations detected in groundwater (on and off site) were below site specific 
target levels (SSTLs). 

 Three remedial action plans were developed for the Site.  These included the USTs for 
Building 3A and 4, the indoor firing range, and the groundwater contaminated with 
chlorinated VOCs. 

 

3.4.18 Off-Site Well Installation and Groundwater Sampling, Jan. 2011 
 
Terracon completed an Off-Site Well Installation and Groundwater Sampling Report dated 
January 11, 2011 for the site; monitoring wells were installed September 2010 and sampling 
was completed October 2010.  This investigation was completed to further evaluate off-site 
groundwater quality based on the 2004 Burns and McDonnell off-site groundwater results and 
establish potential baseline data for future plume stability evaluations and effectiveness of on-
site remedial activities.   
 
During this investigation, six permanent groundwater monitoring well clusters (shallow and 
deep) were installed to evaluate off-site groundwater quality (CMW-6 thru CMW-11). Locations 
CMW-9 and CMW-11 consisted of only one well.  The off-site deep groundwater monitoring 
wells were set on bedrock at depths ranging from 23 feet bgs to 68.  The on-site and off-site 
cluster monitoring wells (CMW-1 thru CMW-11) and monitoring wells MW-6 and “MW-X” (same 
as monitoring well MW-10) groundwater were sampled in October 2011 and analyzed for 1,1-
dichloroethene (DCE), 1,1,2,2-tetrachloroethane (PCA), tetrachloroethene (PCE), 1,1,2-
trichloroethane (TCA), trichloroethylene (TCE), and vinyl chloride (VC). The general flow for 
both shallow and deep groundwater was generally in an easterly direction. 
 
CVOCs were detected in all groundwater samples analyzed with the exception of samples from 
monitoring wells CMW-6D, CMW-7S, and CMW-11.  The highest concentrations of TCE and 
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PCE were detected in monitoring well CMW-5S at concentration of 294 mg/L and 7.85 mg/L, 
respectively.  The range of TCE detections were reported as 0.0013 mg/L to 294 mg/L.  The 
CVOCs were only slightly detected in the up-gradient wells relative to monitoring well CMW-5 
and was not detected in the furthest down-gradient monitoring well CMW-11. 
 
Appendix A.9 provides the following supporting documentation obtained from the groundwater 
sampling completed in October 2010: 

 Exhibits 3 and 4 provide groundwater flow diagrams with the monitoring well locations 
identified; 

 Exhibits 5 and 6 provide TCE isoconcentration maps; 

 Exhibits 7 and 8 provide PCE isoconcentration maps; and 

 Tables 2 and 3 provide a summary of the on-site groundwater analytical data for this 
investigation. 

 

3.4.19 March 2011 Groundwater Sampling, June 2011 
 
Terracon completed a groundwater sampling event in March 2011 and reported results in the 
March 2011 Groundwater Sampling Report dated June 10, 2011.  This investigation was 
completed to further evaluate on-site and off-site groundwater quality and establish potential 
baseline data for future plume stability evaluations and effectiveness of on-site remedial 
activities.   
 
Groundwater sampling activities included sampling of the on-site monitoring wells associated 
with the UST area around former Building 4 and Building 3A and the on-site and off-site 
monitoring wells associated with the CVOCs impact area.   
 
Laboratory analytical results of the groundwater samples from the on-site monitoring wells 
associated with the UST area do not reveal concentrations of COCs (Missouri Risk-Based 
Corrective Action [MRBCA] volatiles and oxygenations, TPH diesel range organics (DRO) and 
TPH oil range organics (ORO), Polycyclic Aromatic Hydrocarbons (PAHs), and lead) above 
laboratory detection limits with the exception of results at monitoring wells MW-5 and CMW-5S.  
Slight concentrations of TPH-DRO, benzene, ethylbenzene, and anthracene were detected in 
MW-5.  Monitoring well CMW-5S had concentrations of TPH gasoline range organic (GRO) and 
naphthalene.  The laboratory results for the CVOCs impact area were similar to the October 
2010 sampling event.  Detected concentrations of the CVOCs ranged from 0.0018 mg/L to 350 
mg/L. 
 
Appendix A.10 provides the following supporting documentation obtained from the groundwater 
sampling conducted in March 2011: 
 



Remedial Investigation / Feasibility Study Work Plan 
Hardesty Federal Complex ■ Kansas City, Missouri 
March 13, 2013 ■ Terracon Project No. 02107147 
 

Responsive ■ Resourceful ■ Reliable      29 
 

 Exhibits 3 and 4 provide groundwater flow diagrams with the monitoring well locations 
identified; 

 Exhibit 5 provides a DRO isoconcentration map; 

 Exhibits 6 and 7 provide TCE isoconcentration maps; 

 Exhibits 8 and 9 provide PCE isoconcentration maps; and 

 Tables 4A, 4B, 4C provide a summary of the on-site groundwater for the area of the 
USTs around Building 3A and Building 4;  

 Tables 5A and 5B provide a summary of the analytical results for the TCE area impact 
with the on-site and off-site groundwater. 

 

3.4.20 July 2011 Groundwater Sampling, September 2011 
 
Terracon completed a groundwater sampling event in July 2011 and reported results in the July 
2011 Groundwater Sampling Report dated September 13, 2011.  This investigation was 
completed to further evaluate on-site groundwater quality and establish potential baseline data 
for future plume stability evaluations and effectiveness of on-site remedial activities.  
Groundwater sampling activities included sampling of the on-site monitoring wells associated 
within the UST area around former Building 4 and Building 3A and the on-site monitoring wells 
associated with the TCE impact area.  Additionally, monitoring wells MW-4, MW-5, MW-6, 
CMW-4S, CMW-4D, CMW-5S, and CMW-5D were sampled for geochemical parameters.  
 
Laboratory analytical results of the groundwater samples from on-site monitoring wells were 
similar to the March 2011 sampling event.  Detected concentrations of the CVOCs ranged from 
0.001 mg/L to 192 mg/L. 
 
Appendix A.11provides the following supporting documentation obtained from the groundwater 
sampling conducted in July 2011: 

 Exhibits 3 and 4 provide groundwater flow diagrams with the monitoring well locations 
identified; 

 Exhibit 5 provides a DRO isoconcentration map; 

 Exhibits 6 and 7 provide TCE isoconcentration maps; 

 Exhibits 8 and 9 provide PCE isoconcentration maps;  

 Tables 4A, 4B, 4C provide a summary of the on-site groundwater chemical analysis; and 

 Table 5 provides a summary of the geochemical parameter analysis. 
 

3.4.21 Revised Cleanup of Firing Range Report, May 2012 
 
Terracon completed Revised Cleanup of Firing Range Report dated May 1, 2012 for the site.  
During the 2002 Site Investigation (see Section 3.4.10), the firing range located in the southwest 
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corner of Building 9 was investigated.  The following is a summary provided in this report that 
was taken from the Site Investigation Report. 
 

A small bullet stop consisting of an angled metal backstop and a sand trap was observed at the base of the 
firing range in Building 9.  What appeared to be spent shell casings were observed within the sand in the 
bullet stop.  The approximate size of the bullet stop was measured during sampling activities to be 
approximately 18.5 feet long, 5.5 feet wide, and 2 feet deep. The entire contents of the bullet stop appeared 
to consist of sand, with wood pallets and boards covering the top of the bullet stop.  Based on these 
dimensions, the bullet stop appears to consist of approximately 7.54 cubic yards of sand.  The bullet stop 
appeared to be in good condition with no major breaks or cracks observed along the front of the stop.  The 
sides and the rear of the bullet stop sand trap appeared to abut the south, east, and west walls of the firing 
range.  The approximate dimensions of the floor of the firing range are 18.5 feet wide and 91.8 feet long from 
the entrance to the front of the base of the bullet stop.  The approximate dimensions of the two walls of the 
firing range are 97.3 feet long (to the rear of the bullet stop) and 25 feet tall. 

 
Previous investigations identified the firing range having elevated concentrations of lead dust on 
the walls and floor and sand that was characterized as hazardous waste.  This cleanup was 
completed to remove the hazardous materials and to clean up the firing range. Effectiveness of 
final cleanup was determined through surface wipe sampling.  Surface concentrations of lead 

after cleanup did not exceed 200 g/ft2.  This level was based upon an OSHA compliance 
instruction (CPL 2-2.58) for the construction industry, which provides a level of acceptable lead 
loading for non-lead work areas. 
 
During this cleanup, the materials within the firing range were removed (i.e. sand, backstop, 
wood debris, etc.).  The ceilings, walls, and floors were then cleaned and then later painted.  
Nine final wipe clearance samples were collected throughout the former firing range.  The 
laboratory analysis indicates that lead was not detected at concentrations above the laboratory 
detection limit; therefore, below the clearance criteria of 200 µg/ft2.    During this investigation, 
sand was discovered in a cavity behind a wood wall located on the east wall, near the southern 
end of the firing range.  A sample of this material was collected and analyzed for TCLP metals 
by EPA Method 6010/7470 and total lead by EPA Method 6010B.  The laboratory analysis 
indicates that TCLP metals were not detected at concentrations above the laboratory detection 
limit.  Total lead was detected at a concentration of 5.2 mg/kg. 
 
Appendix A.12 provides the following supporting documentation obtained from the Revised 
Cleanup of Firing Range Report: 

 Exhibit 3 – Sample Location Diagram 

 Table 1 – Analytical Result - East Sand Wall 

 Table 2 – Analytical Results - Final Clearance Samples 
 

3.4.22 Regulated Tanks Site Characterization Report, May 2012 
 
Terracon completed the Regulated Tanks Site Characterization Report dated May 13, 2012 for 
the site and submitted the report to the MDNR Tanks Section for review.  The site 
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characterization was to evaluate soil and groundwater impacts associated with the regulated 
USTs (area of former Building 4).  Although, this portion of the site is being addressed by the 
MDNR Tanks Section, a brief summary of the findings and recommendations is provided in this 
Section. 
 
The following activities were associated with the site characterization: GPR survey and utility 
assessment; 26 soil borings with 35 soil samples submitted for laboratory analysis; 1 
geotechnical boring (one sample from the vadose and saturated zones); installation of 6 new 
monitoring wells (MW-11 thru MW-16); groundwater sampling of 9 monitoring wells; and 
abandonment of damaged monitoring well MW-1. 
 
The on-site soil and groundwater has been delineated to non-residential land use (established 
in the MRBCA Process for Petroleum Storage Tanks Guidance dated January 2004).  
Additionally, there are no soil or groundwater concentrations exceeding applicable Tier 1 Risk-
Based Target Levels (RBTLs) for Soil Type 2 non-residential land use. 
 
The following recommendations were noted within this report: 
 

 The soil and groundwater have been delineated in the area of the regulated USTs, 
therefore, there is no further soil or groundwater sampling recommended.  

 As the maximum soil and groundwater concentrations do not exceed applicable 
pathway specific RBTLs for non-residential land use, no Tier Risk Assessment is 
recommended. 

 As concentrations exceed residential RBTLs, the site usage needs to remain as non-
residential.  The Quitclaim Deed already in place documents the land use is to 
remain for non-residential purposes only; therefore, no other activity use limitations 
are required.  

 As concentrations in the groundwater exceed default target levels (DTLs), 
groundwater use should be restricted.  The Quitclaim deed currently restricts 
groundwater use at the site.  

 Based on site data and existing AULs, Terracon recommends the regulated tanks 
area be closed.   

 

4.0 INITIAL EVALUATION 
 

4.1 Preliminary Site Conceptual Model 
 
During the RI/FS scoping process, a preliminary site conceptual model was developed.  To 
develop this preliminary site conceptual model, information on the chemicals present, pathways, 
and receptors at the site were used to evaluate potential risks to human health and the 
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environment.  When developing the preliminary site conceptual model, the following was 
considered: 
 

 known and suspected sources of contamination;  

 types of contaminants and affected media; 

 known and potential routes of migration; and  

 known or potential human environmental receptors.   
 
The preliminary site conceptual model developed for this RI/FS took into consideration the lack 
of ecological receptors for the Site.  The preliminary site conceptual model is provided as Table 
1. 
 

4.2 Current Facility Layout 
 
The site is currently developed with eight buildings (Buildings 3, 3A, 6, 7, 9, 10, 11, and 13) as 
shown on Exhibit 2.  The buildings are located on the central and west portion of the site.  The 
eastern portion of the site is a vacant area with mostly old, broken concrete.  The majority of the 
site is covered with concrete and drive areas.  The following provides a brief summary about the 
current buildings. 
 
Building 3 Layout 
Building 3 is located on the northwest portion of the site.  This building was the previous power 
plant for the facility.  Reportedly, there are steam tunnels that lead from this building to other on-
site buildings.  The exterior building walls are of brick and cinder block construction.  Buildings 3 
and 3A combined total approximately 18,098 sq. ft.  Terracon conducted a limited walkthrough 
of Building 3 in April 2012.  Due to safety issues (deteriorating structure) and access restrictions 
(water in the basement), the walkthrough was limited.  However, the following is a summary of 
the observations made in Building 3. 

 Boilers and associated equipment are still present in the east and west portions of the 
building.   

 The eastern portion of the main of the building is open from the ground level to the 
basement. The bottom of this room currently has approximately 3 ft. of water in it and 
was between 15 and 20 feet below ground surface. 

 The floor of the western portion of the building is at a sub-basement level (i.e. the floor is 
sitting approximately 5 to 8 ft. below ground level) with only one building level in this 
portion of the building.   

 The small addition connected to the south side of Building 3 was observed to be divided 
into two different sections.  The eastern portion included a small room at ground level; a 
void space appeared to be directly beneath the room (unable to be fully seen to 
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determine the extent of it).  The western portion of this addition was an open room from 
the ground level to a basement level; water was observed in the bottom of this room.  

 The base of a former smokestack was observed associated with this building.  
Observations associated with the former smokestack and ash room are discussed in 
Section 4.3.2. 

 
Building 3A 
Building 3A is located immediately east of Building 3.  This building is constructed with tin 
siding.  The floor at the ground level appeared to be constructed of wood.  Inside Building 3, 
Terracon noted several doors located in the basement along the eastern walls.  These doors 
appeared to be leading to beneath Building 3A. 
 
Building 6 
Building 6 is an approximately 56,000-sq.ft. two-story warehouse building  constructed on a 
concrete slab (no basement is present).  The building’s exterior walls are of transite panel 
construction.   
 
Building 7 
Building 7 is an approximately 8,970-sq. ft. one-story storage building  constructed on a 
concrete slab.  A crawl space with a concrete foundation is present beneath this building.  The 
building’s exterior walls are of transite panel construction.   
 
Building 9 
Building 9 is an approximately 178,379-sq. ft. two-story warehouse building with a basement 
consisting of.  The basement floor is approximately 15 feet below the exterior ground surface.  
The building’s exterior walls are of brick construction with some transite panels. A large tunnel is 
present leading from the basement of Building 9 into Building 10. In late 2011 when Terracon 
was inside Building 9, the basement in the northern portion of the building had water intrusion 
with puddles of standing water on the floor. 
 
Building 10 
Building 10 is a two-story warehouse building with a basement consisting of approximately 
92,728-sq. ft.  The basement floor is approximately 15 feet below the exterior ground surface.  
The building’s exterior walls are of brick construction with some transite panels. A large tunnel is 
present leading from the basement of this building into Building 9 
 
Building 11 
Building 11 is an approximately 216,992-sq. ft. two-story warehouse/office building with a 
basement.  The building’s exterior walls are of brick construction and a large tunnel is present 
leading from the basement of this building into Building 10. 
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Building 13 
Building 13 is an approximately 200 sq. ft. one-story substation transformer building.  The floor 
of this building is located several feet below the surrounding ground surface.  It is not known if 
this building is currently accessible and the condition of the inside of the building is unknown.     
 

4.3 Identified Areas of Potential Concerns  
 
During the preparation this RI/FS WP, the previous reports were reviewed to identify areas of 
potential concerns.  The potential concerns identified during this review are summarized and 
listed in Table 2.  The information discussed associated with each of the Items in Sections 4.3.1 
thru 4.3.10 was obtained from the previous reports.  For summary information related to 
referenced previous reports, refer to Sections 3.4.1 thru 3.4.22.         
 
The potential items or areas of concern associated with the site are broken down into subsets 
for discussion.  They are first broken into “areas” and then into “items”.  Primarily, areas of the 
site include the other site items (items in multiple locations across the site) or are based on the 
building number.  This is for ease of location and based on concerns with activities at these 
buildings.   
 
Each potential concern was identified as an “Item”.  The potential concern with things that were 
site wide or had multiple locations are identified as Item S1 thru S4 (i.e. Item S3 corresponds to 
”rail spurs”, which are found in multiple areas across the site).  The remaining potential 
concerns are listed as “Item” followed by a number with a decimal; the number corresponds to 
the building number associated with the concern and the decimal number represents the 
separate potential concerns with that building (i.e. Item 9.2, the 9 corresponds to Building 9 and 
the “.2” corresponds to the second item associated with Building 9). 
 

4.3.1 Other Site Items or in Multiple Locations 
 
Item S1 – Former Creek Area, Buildings 9, 10, & 11 
A former creek dump that was reported in the areas of Buildings 9, 10, and 11 was identified 
during the review of the Cultural Resources Assessment dated 1999 by Three Gables 
Preservation (2001, Terracon—Preliminary Assessment Report [page 8, Reference 45]).  
Reportedly “Four fingers of a creak” previously traversed this area prior to construction for 
Buildings 9, 10 and 11.  The four fingers of the creek were approximately 28 to 30 feet deep and 
were previously used as a dump.  “Objectionable material” (materials were not otherwise 
described) was removed and the area was backfilled prior to construction.”  No additional 
information was provided in the PA report or Reference 45.  Additionally, historical aerial 
photographs1 (earliest one reviewed was from 1940), historic topographic maps2 (earliest one 

                                                           
1 Historic aerial photographs are provided in Appendix A.3 and Appendix B. 
2 Historic topographic maps are provided in Appendix B. 
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with a small scale was 1935), and historic fire insurance maps3, do not show obvious signs of 
the four fingers of a creek in the area of Buildings 9, 10, and 11.  The 1940 historical aerial 
photograph showed some trees on the southern portion of the site and on the eastern portion of 
the site; a creek appears to be possible in the trees on the eastern portion of the site. 
 
Due to the materials being removed prior to construction of the buildings, soil and groundwater 
sampling is not provided associated with this Item.  A series of soil borings have been advanced 
north of Building 10 (during the Regulated Tanks investigation) and are proposed during the site 
characterization between Buildings 9, 10, and 11 for other items. 
 
Item S2 – Open Storage Area, Insecticide Storage 
Insecticide storage was identified during the review of the Cultural Resources Assessment 
dated 1999 (2001, Three Gables Preservation – Preliminary Assessment Report [page 11, 
Reference 45]).  The Cultural Resources Assessment stated “Various plans indicate that 5 
gallon water cans, GI cans, and insecticide were among the items kept in the open storage.”  
The assessment did not mention a more specific location of the insecticide storage.  One plan 
was provided in the Cultural Resources Assessment but it did not appear to note the location of 
the insecticide storage, however, the plan was in poor condition.   
 
No soil or groundwater analytical testing for insecticides has been completed in the open 
storage area.  Additional sampling is proposed associated with this Item and discussed in the 
SAP (provided as a separate document).   
 
Item S3 – Rail Spurs, Various Locations Across the Site 
Historically, there were multiple railroad spurs across the site.  Historical fire insurance maps4, 
the Reservation Layout Plan5, and The Plot Plan of the Kansas City Quartermaster Depot6 show 
past locations of on-site railroad spurs.  The aerial photographs7 show the locations of possible 
former railroad spurs on the east portion of the site.   
 
During the recent site characterization associated with the regulated tanks (2012, Regulated 
Tanks Site Characterization Report, [Appendix C, soil boring logs]), rubble fill was encountered 
in the surface and upper subsurface soils in the area the regulated USTs.  The rubble fill was 
encountered in the area of the former buildings and former railroad spur area.  Black cinders 
were observed in this material.  Additionally, the ground penetrating radar survey (GPR) 
completed in the area of the regulated USTs noted that the railroad spurs on the east and west 
side of the regulated USTs were still present.   
 

                                                           
3 Historic fire insurance maps are provided in Appendix A.3. 
4 Sanborn maps (PA/SI Reference 6) provided in Appendix A.3. 
5 Reservation Layout Plan (PA/SI Reference 11) is provided in Appendix A.3. 
6 The Plot Plan of the Kansas City Quartermaster Depot (PA/SI Reference 45) is provided in Appendix A.3. 
7 Historic aerial photographs are provided in Appendix A.3 and Appendix B. 
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Sampling has not been completed directly associated with the railroad spurs.  Additional 
sampling is proposed associated with Item S4 and discussed in the SAP (provided as a 
separate document). 
 
Item S4 – Paint Thinner Spill, Unknown Location 
A spill of 78 one-gallon containers was reported at 619 Hardesty Avenue on May 1, 1987 (2001, 
Terracon – Preliminary Assessment Report [page 21, References 22 & 35]).  The PA report 
stated the Building number for the 619 Hardesty Avenue address was unable to be determined.  
The PA continued to say “No other records of this spill or information regarding the specific 
location of this spill were available from the GSA or MDNR for review.”   
 
As a specific location for this spill is unable to be determined, no biased sampling has been 
conducted.  However, various VOC related sampling has been completed across the site and 
will be completed during the RI process; the proposed sampling is discussed in the SAP. 
 

4.3.2 Items around Building 3 and Building 3A 
 
Item 3.1 – Smokestack Ash 
A 12-story brick smokestack was observed associated with Building 3 to the north (2001, 
Terracon – Preliminary Assessment Report [page 5]).  During the PA/SI, an ash clean-out room, 
containing ash, was observed in the basement associated with the smokestack.  Several years 
ago, the top of the smokestack was decommissioned and demolished.  Currently, the 
smokestack remains to the height of a typical single-story structure on the north side of   
Building 3.  The remaining stack has not been determined to be safe to enter. If the ash is 
present, it is under bricks and rubble at the base of the former stack as the stack has since been 
removed with some debris left at the base of the stack.  The basement area of Building 3 is also 
currently full of water. 
 
The entrance to the smokestack appeared to be through the basement.  During a brief building 
walkthrough in April 2012, Terracon was unable to access the basement in Building 3.  The 
basement of Building 3 was inaccessible due to approximately 3 feet of water throughout it.  A 
limited view from a catwalk in Building 3 into what was believed to be the smokestack room 
revealed what appeared to be cinderblocks and bricks in the area of the smokestack.  Due to 
the water in the basement and the limited view, Terracon was unable to confirm this to be the 
smokestack area. During a phone interview on May 1, 2012 with Mr. Dan McEntee, former 
Hardesty Federal Complex property manager, Mr. McEntee stated that the smokestack was 
decommissioned due to safety issues.  To Mr. McEntee’s knowledge, most of the smokestack 
material was removed but he assumed there was debris remaining as a portion of the 
smokestack was still present.  Mr. McEntee stated that he did not recall if that the ash in the 
bottom of the smokestack was removed prior to decommissioning of the smokestack.  
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Based on review of the past information, several sampling events have been conducted 
associated with the ash sampling.  The following provides a summary of the three sampling 
events: 

 In 1999, Terracon collected one grab sample of the ash to determine the characteristics 
of the ash (1999, Terracon – Phase II Environmental Audit8).  This sample was analyzed 
for TCLP metals.  The results of the single grab sample of the ash indicated that lead 
was detected at a concentration of 7.0 mg/L, which is a level that would be classified as 
hazardous.  All other TCLP metals were below the reporting limits.   

 On February 22, 2000, three samples were collected by GSA.  TCLP concentrations in 
these samples were at levels below the regulatory limit, with concentrations of 1.01 mg/l, 
0.181 mg/l, and 0.397 mg/l (2001, Terracon – Preliminary Assessment Report [reference 
109]).   

 In February 2002, three confirmation ash samples were collected by Terracon (2002, 
Terracon – Site Investigation10). Laboratory analytical results indicated that lead was 
detected in one of the ash samples at 0.830 mg/l; the other two samples and a field 
blank were not reported above the reporting limit. 

   
The laboratory reports did not show that total metals were analyzed in these samples.  The 
initial sample that had an elevated TCLP lead result was reported as a “grab” 
sample; the six follow-up samples all had low or non-detect TCLP results, below the 
classification of a hazardous material. The ash material is not considered a characteristically 
hazardous material.  Additional investigation or sampling has been requested by the MDNR. 
Proposed sampling is discussed in the SAP. 
 
Item 3.2 – UST 
The GSA Master Plan11 (2001, Terracon – Preliminary Assessment Report, [Reference 20]) 
indicated an “abandoned 1,000-gallon underground diesel fuel oil tank” located on the west side 
of the southwest corner of Building 3.  In 2000/2001 CAPE completed an investigation around 
this UST (2001, Draft Former USTs Site Characterization Report).   
 
The CAPE report indicates this UST was abandoned in place.  Four soil borings (SB24 through 
SB26 and SB44) were installed to depths ranging from 20 to 24 ft. bgs in 2000.  Three soil 
borings were advanced on the north, south, and west side of the estimated location of the 
abandoned 1,000-gallon UST12.  An additional boring was advanced on the north side of the 
northwest corner of Building 3.  The UST appeared to be located in close proximity to     
Building 3.  The depths of the samples collected for analytical testing were 4 to 8 feet and 12 to 

                                                           
8 A copy of the Phase II Environmental Audit (PA/SI Reference 9) is provided in Appendix A.1. 
9 A copy of the GSA sampling results (PA/SI Reference 10)  is provided in Appendix A.3. 
10 A copy of Figure 5 (Ash Sampling Locations) and Table 4 (Analytical Results for Ash Samples) from the SI Report is provided in Appendix 

A.4. 
11A portion of the GSA Master Plan(PA.SI Reference 20) illustrating the UST near Building 3 is provided in Appendix A.3. 
12 Figure 4 (associated soil boring map) and applicable Table 1 Soil Analytical Results (Draft Former USTs Site Characterization Report) are 

provided in Appendix A.2. 
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16 feet.  The field screening data collected from the suspect UST location did not identify 
detectable concentrations of chemicals of concern.  Additionally, the four soil samples were 
analyzed by Iowa Methods OA1 and OA2 and no analytes were detected.   
 
This UST was discussed in the draft report dated April 2001 (Preliminary Assessment Report 
[reference 24]) but does not appear to be referenced in the final characterization reports 
(Former USTs Site Characterization Report dated June 2001, Heating Oil USTs Site 
Characterization Report dated November 2001, to Former USTs Site Characterization Report 
Addendum dated November 2001).  The final reports do not discuss the omission of this 
information.  These “final” reports indicate that it is for the site characterizations for Building 3A 
and/or 4 but does not mention Building 3.   
 
Based on the screening results from the soil borings, limited additional investigation associated 
with this UST is required to verify the screening and sampling results from the CAPE 
investigations; the proposed limited additional sampling is discussed in the SAP.   
 
Item 3.3, Item 3.4, Item 3.5 – USTs  
The GSA Master Plan13 (2001, Terracon – Preliminary Assessment Report, [Reference 20]), 
identified four USTs around Building 3A.  In the past, these four USTs have been grouped 
together, therefore, these USTs will remain grouped together for the continued discussion and 
proposed investigation.  The following USTs in the area of Building 3A were identified on the 
GSA Master Plan: 

 “Abandoned 2,000 gallon underground fuel tank” located directly north of Building 3A. 

 “2-23,500 gallon underground storage tanks w/5’ earth cover” located directly east of 
Building 3A.  The two USTs were laying parallel to each other, in an east/west 
orientation. 

 “150,000 gallon underground fuel oil tank, concrete construction w/shallow earth cover 
(do not apply concentrated loads of loads over 200 lbs. over tank)” located southeast of 
Building 3A.  This tank was orientated in a north/south direction and immediately south 
of the west end of the two 23,500 gallon USTs. 

 
There are slight discrepancies of the sizes and contents of these former USTs in the past 
reports.  CAPE (2001, CAPE – Former USTs Site Characterization Report) provided the 
following information associated with these USTs: 

 “One 2,000 gallon UST (fuel oil) was located at the northeast corner of Building 3A.  This 
UST was abandoned in place. 

 Two 23,000 gallon USTs (heating oil) formerly located in the grassy area east of Building 
3A.  These USTs were removed in circa 1988. 

 One 178,000 gallon UST (heating oil) was located southeast of Building 3A.  This UST 
was abandoned in-place.” 

                                                           
13 A portion of the GSA Master Plan (PA/SI Reference 20)  illustrating the UST locations around Building 3A is provided in Appendix A.3. 
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Also, it should be noted that the first CAPE report stated the 178,000-gallon UST was reportedly 
removed in 1988 and evidence of fuel oil release was observed at the time of removal and was 
remediated by over-excavation; however, based on other comments, this UST appears to have 
been abandoned in place.  This comment and over-excavation may refer to the two 23,000-
gallon USTs. 
 
Past investigations in the early 2000’s from this area have included Former Building USTs Site 
Characterization Report dated June 2001, Heating Oil USTs Site Characterization Report dated 
November 2001, and Former USTs Site Characterization Report Addendum dated November 
2001, all prepared by CAPE.  The soil and groundwater sampling completed during these 
investigations are summarized in Sections 3.4.5 through 3.4.8; a summary of the results14 from 
those investigations can be found in those Sections.  
 
In July 2011, Terracon completed a groundwater sampling event (2011, Terracon – July 2011 
Groundwater Sampling Report) that included in the sampling of several monitoring wells in this 
area.  The monitoring wells located around the unregulated USTs include MW-4, MW-5, MW-6, 
MW-7, MW-8, and MW-10. Slight concentrations of TPH-DRO, benzene, ethylbenzene, and 
anthracene were detected in MW-5.  Monitoring well CMW-5S, located down-gradient of the 
regulated USTs had concentrations of TPH-GRO and naphthalene (these petroleum 
concentrations may or may not be related to the fuel oil USTs located around Building 3A).  The 
groundwater sampling completed during this investigation is summarized in Section 3.4.20.   
 
Additional sampling is proposed with these unregulated USTs and discussed in the SAP. 
 

4.3.3 Items around Building 4 
 
Item 4.1 – Garage  
Building 4 was a garage (2001, Terracon – Preliminary Assessment Report [page 10, Reference 
11]).  This building was labeled as a “GAR.” on the Reservation Layout Plan15.  No evaluation 
regarding the actual use of this building as a garage has been completed.  There are USTs (see 
Item 4.2 below) associated with this area; petroleum impact with the USTs has been 
documented. 
 
Most of the area where Building 4 was located was excavated during the removal of the 
regulated USTs (see Section 3.4.4). The excavations extended to a depth of 25 to 35 feet bgs).  
Additionally, this area was recently investigated during the Regulated Tanks Site 
Characterization (see Section 3.4.22). 
 
As most of the area around former Building 4 was excavated during the UST removal (see 
Section 3.4.4) and previously investigated during the Regulated Tanks Site Characterization, no 

                                                           
14 A copy of the pertinent figures and tables with the investigation data collected during CAPE’s investigation is provided in Appendix A.2. 
15 A copy of the Reservation Layout Plan (PA/SI Reference 11) illustrating the location of Building 5 (paint house) is provided in Appendix A.3. 
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soil sampling is required.  The groundwater sampling conducted during the Regulated Tanks 
Site Characterization in this area did not include other COPCs, therefore, additional 
groundwater sampling in this area is proposed with this Item and discussed in the SAP. 
 
Item 4.2 – USTs  

The GSA Master Plan16 (2001, Terracon – Preliminary Assessment Report, [Reference 20]) 
identified one 560-gallon gasoline tank and two 1,000-gallon gasoline tanks located between 
Building 7 and Building 10 (area of former Building 4).   
 
Past investigations in this area have included Former Building 4 UST Closure Assessment 
Report dated June 2000 and Former Building USTs Site Characterization Report dated June 
2001 prepared by CAPE for GSA.  Terracon recently completed a Site Characterization Report 
to further evaluate these USTs (see Section 3.4.22).   
 
These three USTs are considered regulated USTs by the MDNR.  All regulated USTs within the 
State of Missouri are handled through the MDNR Tanks Section.  Therefore, this Item of 
concern is being addressed separately through the MDNR Tanks Section.  
 

4.3.4 Items around Building 5 
 
Item 5.1 – Paint House 
Building 5 was a paint house (2001, Terracon – Preliminary Assessment Report [page 10, 
Reference 11]).  No additional information was provided within the text of the PA report.  No 
evaluation regarding the use of this building as a “paint house” has been completed.  This 
building was labeled as a paint house on the Reservation Layout Plan17. Building 5 appears to 
be located near the northern portion of current-day Building 10 potentially near the tunnel 
between Buildings 9 and 10. 
 
Additional sampling is proposed with this Item and is discussed in the SAP. 
 

4.3.5 Items around Building 6 
 
Item 6.1 – Painting Activities  
Spray painting activities (along with welding) were associated with the circuit board 
manufacturing completed in Building 6 (2001, Terracon – Preliminary Assessment Report [page 
7]).  A table listing the potential sources of concern within the PA report (2001, Preliminary 
Assessment Report [page 23]) identified “painting activities” associated with Building 6.  The 
reference or justification is listed as “possible area of disposal between Buildings 6 and 9).”   
 

                                                           
16 A portion of the GSA Master Plan (PA/SI Reference 11) illustrating the UST locations around Building 3A is provided in Appendix A.3. 
17 A copy of the Reservation Layout Plan (PA/SI Reference 11) illustrating the location of Building 5 (paint house) is provided in Appendix A.3. 
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During the SI investigation, VOC sampling of the soil and groundwater was completed in this 
area.  Impact was found in the groundwater but it was contributed to the TCE release from the 
use of Impregnant I. 
 
Additional sampling is proposed with this Item and is discussed in the SAP. 
 
Item 6.2 – Circuit Board Manufacturing  
Circuit board manufacturing activities were completed in Building 6 (2001, Terracon – 
Preliminary Assessment Report [page 7]). FAA occupancy of Building 6 began in 1969 as an 
FAA warehouse for electronic equipment and for electronic equipment assembly.  The PA report 
referenced Terracon’s 1999 Phase I ESA and stated that “printed circuit boards were 
manufactured at Building 6, with welding and spray painting activities”.  The spray painting 
activities are discussed under Item 6.1 above. A table listing the potential sources of concern 
within the PA report (2001, Preliminary Assessment Report [page 23]) identified “circuit board 
manufacturing” associated with Building 6 with a “possible area of disposal between Buildings 6 
and 9.” 
 
RCRA metals were sampled in the area Building 6 and 9 during the SI.  Previous soil and 
groundwater samples were collected in this area for RCRA 8 metals.  The soil samples were 
collected at depth, 12 to 16 feet bgs.  The analytical results indicated that RCRA 8 metals were 
within expected ranges of naturally occurring concentrations.  There were reported RCRA 8 
metal concentrations in the groundwater.  The initial groundwater samples were likely unfiltered.  
In the follow-up samples, the groundwater reportedly was filtered prior to analyzing but some 
concentrations were still detected. 
 
Additional sampling is proposed with this Item and is discussed in the SAP. 
 
Item 6.3 – Clothing Treatment/Renovation Plant 
Building 6 was originally constructed as a clothing treatment/renovation plant as part of the 
Chemical Warfare Service Project (2001, Preliminary Assessment Report [page 6]).  This 
building was built in 1941 and the clothing renovation plant remained in operation until August 
10, 1045.  The purpose of the project was to treat new Army uniforms with “Impregnant I” to 
make them gas-resistant against chemicals such as “mustard gas.”  Old uniforms were to be 
laundered and then treated with “Impregnant I” (2001, Preliminary Assessment Report 
[References 11 and 45]).  The Cultural Resources Assessment (2001, Preliminary Assessment 
Report [reference 45]) prepared for the site provided the following information: 
 

“The chemicals which were used to form “Impregnate I” were kept in tanks outside the building.  The 
chemicals were mixed, then pumped through pipelines into the second floor of the building.  The clothes 
were washed in the chemical mixture in machines on the second floor.  After washing, they were drained 
upstairs, with an attempt to recover the chemicals during drainage.  The clothes were then sent below to dry 
in clothes dryers.  In the same building, they were spread on tables, folded, and packed for shipping.  Soon 
after the Clothing Renovation Plant began operations, it was noticed that a rash of illnesses were occurring 
among employees.  The operating officer notified his superiors, and soon thereafter a medical department 
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was initiated.  Better safety procedures were implemented and experimentation with the chemicals led to a 
lower concentration.”  

 
The following additional information was provided within the PA Report regarding the associated 
use of the clothing renovation plant in and around Building 6 (2001, Preliminary Assessment 
Report [page 6-7]):  
 

“The following additional structures associated with the clothing treatment/renovation plant were formerly 

located south of Building 6, in an area currently grass-covered: a cooling tower, two pump houses, two 

storage tanks, and a recovery tank (Reference 1118).  One of the pump houses was identified as Building 14 

in a diagram dated December 1979 (Reference 12).  Information obtained from a Phase I Environmental 

Site Assessment (ESA) of the Hardesty Federal Center, prepared by Terracon, dated August 19, 1999, 

indicated that two or three open concrete below grade rooms may have been formerly located in the grassy 

area to the south of Building 6 (Reference 8).  These rooms were reportedly used to hold the tanks 

containing the “Impregnate I” and were reportedly filled with sand several years ago (Reference 8).  What 

appeared to be objects (possibly holding tanks/structures associated with the former clothing treatment 

process) were evident in 1961, 1967, 1973, and 1980 aerial photographs of the site (Reference 50). 

 

According to the December 1979 site diagram, two pits and tank support structures were located in the 

current-day grassy area between Buildings 6 and 9, presumably associated with tanks containing clothing 

treatment/renovation chemicals (possibly “Impregnate I”). According to the December 1979 site diagram, an 

existing concrete pit, 33 feet long, 14 feet wide, and 5 feet 8 inches deep, was located in the current-day 

grassy area along the southern exterior side of Building 6.  The site diagram indicated that the floor in this pit 

was to be broken through in four places for drainage, that the existing concrete tank supports were to 

remain, and that the pit was to be filled.  The pit was filled with sand or soil according to interviewee 

information obtained from Terracon’s Phase I ESA report dated August 19, 1999 (Reference 8).  Another 

existing concrete pit, 14 feet long, 14 feet wide, and 3 feet deep, was located approximately 40 feet south of 

Building 6 in the current-day grassy area.  The site diagram indicated that the walls and pedestals of this pit 

were to be demolished to 2 feet below finish grade.  The site diagram also indicated that five concrete tank 

supports were to be demolished to 2 feet below finish grade and that the slab was to be broken at five 

locations.  These tank supports were depicted along the southern exterior wall of Building 6 (Reference 12).  

Depressions observed in the ground surface in this area during the Terracon site visits in 1999 and 2001 

appear to correspond to locations on site diagrams showing the recovery tank and holding tank structures 

associated with the clothing treatment/renovation activities (Reference 4). 

 
Waste characteristics, if any, associated with the clothing treatment/renovation plant could not be 
documented or verified during the preparation of this PA.  However, the Cultural Resources Assessment 
report indicated that the uniforms were drained, after being washed, in an attempt to recover the chemicals 
used in the impregnation process.  At the end of World War II, many of the records from the war were 
destroyed as part of demobilization activities (Reference 45).  As a result, records concerning the 
ingredients of “Impregnate I” and any waste characteristics or disposal practices were not readily available.  
The potential exists that a possible release of CERCLA hazardous substances to soil and/or shallow 
groundwater from the former chemical holding tank pits may have occurred, based on a lack of supporting 
documentation to prove otherwise.” 

 

During the Site Investigation, chlorinated VOCs (such as PCA, PCE, TCA, TCE, and cis-DCE) 
were detected in the groundwater at the site in concentrations (2002, Terracon – Site 

                                                           
18 A portion of the General Layout (PA/SI Reference 12) illustrating the area south of Building 6 is provided in Appendix A.3. 
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Investigation, [page 19]).  The SI indicated that the horizontal extent of the VOCs in the 
groundwater is toward the north, northeast, east, and southeast of the area formerly associated 
with the storage of clothing treatment/renovation chemicals.  The results of the SI prompted 
several additional on-site and off-site soil and groundwater investigations.  These investigations 
have been summarized in Sections 3.4.12, 3.4.13, 3.4.14, 3.4.15, 3.4.18, 3.4.19, and 3.4.20; 
various diagrams outlining the sampling locations and data tables have been included in the 
appropriate appendices in Appendix A.   
 
Monitoring wells CMW-5S (shallow well) and CMW-5D (deep well) have the highest 
concentrations of chlorinated VOCs.  These investigations have identified that chlorinated VOCs 
are migrating off-site to the northeast. The shallow soils (2007, SCS – Limited Soils 
Investigation, 2007) revealed the shallow soils in the area of Building 6 have been impacted with 
trace concentrations of VOCs and TPH-DRO with the source likely being the clothing 
treatment/renovation plant.   
 
Most of the historical Geoprobe soil and groundwater analytical data is old and can only be used 
for screening purposes.  Further on-site soil and groundwater data is required.  Additional 
sampling is proposed associated with this Item and is discussed in the SAP. 
 
Item 6.4 – Cooling Tower 
A cooling tower was reportedly present on the south side of Building 6 (2001, Terracon –
Preliminary Assessment Report [page 6, Reference 12]).  This cooling tower is shown on the 
General – Layout Plan19.  Additional information, including the age and length of time the 
cooling tower was utilized was not provided within the report.  
 
A few soil samples were collected from the area of these cooling towers and analyzed for RCRA 
8 metals; however, these samples were collected from soils at depth (12 to 16 feet bgs).  The 
analytical results indicated that RCRA 8 metals were within expected ranges of naturally 
occurring concentrations.   
 
Additional sampling is proposed in this area and is discussed in the SAP. 
 

4.3.6 Items around Building 9 
 
Item 9.1 – Firing Range  
A former firing range was previously located in the basement of Building 9 (2001, Preliminary 
Assessment Report [page 9]).  Previous sampling indicated the sand trap contained spent shell 
casings; past sampling classified this material as hazardous.  Terracon completed a cleanup of 
this firing range, documented in Revised Cleanup of Firing Range Report20 dated May 1, 2012 
(see Section 3.4.21 for additional details).  The materials within the firing range were removed 

                                                           
19 A portion of the General Layout (PA/SI Reference 12) illustrating the area south of Building 6 is provided in Appendix A.3. 
20 Appendix A.11 includes a Sample Location Diagram and associated tables from the Revised Cleanup of Firing Range Report. 
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(i.e. sand, backstop, wood debris, etc.).  The ceilings, walls, and floors were then cleaned and 
painted.   The laboratory analysis of the final wipe samples indicates that lead was not detected 
at concentrations above the laboratory detection limit.   
 
Based on the results of the Revised Cleanup of Firing Range Report, no additional sampling is 
required associated with this Item.   
 
Item 9.2 – Cooling Tower  
The GSA Master Plan21 (2001, Terracon – Preliminary Assessment Report, [Reference 20]) 
indicated a “cooling tower” located on the east side of Building 9, directly south of the north 
building wing.   
 
Past sampling or investigations associated with this cooling tower were not identified.  Sampling 
is proposed associated with this Item and is discussed in the SAP. 
   

4.3.7 Items around Building 11 
 
Item 11.1 – Film Processing  
A film processing room was on the first floor of Building 11 (1999, Terracon – Phase I ESA 
Report, [page 10-11]).  The 1999 Phase I ESA (see Section 3.4.2) included the following 
information about the photo processing room and associated equipment: 
 

“Potential contamination indicators observed in Building No. 11 on the subject site during the visual survey 
were noted as: staining in a basin in the film processing room on the first floor, and a slight odor of film 
developing chemicals in the film processing room on the first floor.” 
 
“A former chemical feed pump observed in the photo processing room on the first floor in Building No. 
11…Mr. Peoples (maintenance technician with GSA) stated that the former chemical feed pump in the photo 
processing room on the first floor in Building No. 11 formerly pumped photo developing chemicals, formerly 
stored in the basement, up to the photo processing room.  According to Mr. Peoples, the pump pipes and 
pump mechanism have been removed.”  

 
Terracon’s 1999 Phase I ESA provided a discussion of “contamination indicators” that were 
noted during the site reconnaissance.  Other than the staining in the basin and a slight odor of 
film developing chemicals in the film processing room on the first floor, no other contamination 
indictors were reported in Building 11. 
 
In November 1999, Terracon completed Phase II Environmental Audit for the Hardesty Federal 
Center and collected and arranged for analysis of samples from the basin of the film processing 
room on the first floor of Building 11.  A grab sample was collected from the basin in this room 
and had it analyzed for corrosivity by Method 1110 and silver by Method 6010B.  The sample 

                                                           
21A portion of the GSA Master Plan (PA/SI Reference 20) illustrating the location of the cooling tower is provided in Appendix A.3. 
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was reported as not corrosive and silver was not detected above the reporting limit of 1.002 
mg/kg22.  
 
Based on the results of this sampling, additional investigation associated with this Item is not 
required.  
 
Item 11.2 – Production of Newspaper  
The Army “Home Town News” was produced in Building 11 (2001, Terracon – Preliminary 
Assessment Report [page 10/Reference 45]). No additional information regarding the 
associated processes with the “Home Town News” was provided in the PA Report or the 
associated reference.    
 
During the RI/FS Scoping process, more information associated with the Army Home Town 
News was gathered.  The abstract for A Study of the Army Hometown News23 (Sevilla & Hiett, 
1977) stated the following: 
 

“The Army Hometown News Center (AHTNC) was established in 1951. It is a centralized processing point 
for news items about an individual from the unit/post to the news media servicing that individual's home 
area. The mission of the AHTNC is to improve, supervise and control the flow of informational material to 
hometown news media. It is designed to receive, evaluate, and edit all hometown news and feature stories 
in order to obtain the maximum hometown interest and to insure that each release is appropriate as to style 
and content. It receives hometown news from all Army units worldwide and handles the time-consuming 
details required for each hometown news story, e.g., writing, duplication, media selection, addressing and 
mailing. The work of the AHTNC is based on the assumptions that hometown news material fills a real need 
to inform the people back home of the accomplishments of a local soldier, and that timely, newsworthy, well 
written releases will be printed by the hometown newspapers. This study was designed to: (1) Determine if 
the number of news and photo stories used by civilian newspapers is an acceptable level of return in relation 
to the cost of releasing the material; (2) Evaluate, by means of a telephone survey, readership reaction to 
hometown news releases; and (3) Provide recommendations of the most cost effective means of providing 
the service after exploring and comparing alternative methods with those used by the AHTNC.” 

 
The Department of the Army Pamphlet 360-3, Army Public Affairs, Army Hometown News 
Program24 (Army, 1984) was also reviewed.  This pamphlet was a guide for public affairs 
specialists, supervisors, and officers who administered their unit and command hometown news 
programs. The following was noted in the pamphlet specifically related to the Army Hometown 
News Center in Kansas City: 
 

“Originally established as the Army Hometown News Center in Kansas City, Missouri, in 1951, the Army 
center was combined with a similar Air Force function in October, 1980, at Kelly Air Force Base in San 
Antonio, Texas. The Army and Air Force Hometown News Directorate is now a two-Service function that 
operates within the AFSINC at Kelly Air Force Base. The consolidated directorate was established to 
provide the most economical production and distribution of information about Army and Air Force members 
to their hometown news media. Thousands of newspapers, radio stations, and television stations throughout 

                                                           
22 A copy of the Phase II Environmental Audit is provided in Appendix A.1. 
23 See http://books.google.com/books/about/A_Study_of_the_Army_Hometown_News_Center.html?id=4Zr2NwAACAAJ   
24See http://www.apd.army.mil/pdffiles/p360_3.pdf  
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the United States and its possessions have requested these releases. In some areas, hometown news 
releases represent the major source of information about Army activities.” 

 
Based on this information, the Army Home Town News in Building 11 conducted office related 
operations with the preparation and coordinating of the Army Home Town News. Printing was 
completed by the individual towns and not at the site.  Therefore, no sampling or additional 
investigation associated with this Item is required.  
 

4.3.8 Items around Building 13 
 
Item 13.1 – Transformer Building   
Building 13 is one-story substation transformer building (2001, Terracon – Preliminary 
Assessment Report [page 10]) that was constructed on a concrete slab in the 1940’s.  This 
substation most recently provided electrical power form the Kansas City Power and Light 
(KCP&L) and distributed power to each of the on-site buildings.  During the 2001 PA site 
reconnaissance, the interior of Building 13 was not accessible and therefore not observed 
during the PA reconnaissance.  The PA report stated that information in Terracon’s 1999 Phase 
I ESA reported that Terracon representatives had access to the interior of Building 13 during the 
1999 site visit; reportedly, the transformers were labeled as non-PCB. 
 
Information within the previous Phase I ESA or the PA reports did not indicate that PCB or other 
sampling had been completed associated with the previous use of this building as a substation.  
Sampling is proposed associated with this Item and is discussed in the SAP. 
 

4.3.9 Items around Building 19 
 
Item 19.1 – Tank  
The GSA Public Buildings Service, Construction Management Division Region 6, Kansas City, 
Missouri ”Demolition Plan” dated December 197925 included a note that stated “remove 6 foot 
diameter tank and fill hole” (2001, Terracon – Preliminary Assessment Report [Reference 12]).  
This statement had an arrow pointing to the east side of Building 19. No additional information 
regarding this tank was provided within the PA/SI Reports or following investigations.  No soil or 
groundwater sampling has been completed in the area of Building 19. 
 
Sampling is proposed associated with this Item and discussed in the SAP. 
 

4.3.10 Items around Building 20 
 
  

                                                           
25 A portion of the Demolition Plan (PA/SI Reference 12) is provided in Appendix A.3. 
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Item 20.1 – UST  
The GSA Master Plan26 (2001, Terracon – Preliminary Assessment Report, [Reference 20]) 
indicated an “abandoned 1,500-gallon underground fuel oil tank” located on the east side of the 
Building 20.  According to the CAPE Former USTs Site Characterization Draft Report dated 
April 2001, this UST was reportedly removed in 1988. An installation date was not provided.   
 
The Site Characterization27 report indicated that four soil borings (SB45 through SB48) were 
installed to depths ranging from 20 to 24 feet bgs.  Two soil borings were located on the north 
and south ends of the estimated location of the abandoned 1,500-gallon UST.  The additional 
two borings were slightly further north and south of the UST.  The depths of the samples 
collected for analytical testing were 12 to 16 feet and 16 to 20 feet.  The field screening data 
collected from the suspect UST location did not identify detectable concentrations of chemicals 
of concern.  Additionally, the four soil samples were analyzed by Iowa Methods OA1 and OA2 
and no analytes were detected. 
 
This UST was discussed in the draft report dated April 2001 (2001, Terracon – Preliminary 
Assessment Report [Reference 24]) but does not appear to be referenced in the final 
characterization report (Former USTs Site Characterization Report dated June 2001).  The final 
report does not discuss the omission of this information.  This “final” report indicates that it is for 
the site characterizations for Building 3A and/or 4 but does not mention Building 20.  The 
abandoned 1,500-gallon UST is located on the east side of Building 20, which is why it may 
have been omitted.     
 
Based on the screening results from the soil borings (no elevated PID readings or observations 
of impact) and analytical results (no detections above the laboratory detection limits) of four 
borings immediately next to the USTs, limited additional investigation associated with this UST 
is required to verify the screening and sampling results from the CAPE investigations; the 
proposed limited additional sampling is discussed in the SAP.    
 

4.3.11 Building Related Items  
 
There have been asbestos containing materials (ACM), lead-based paint (LBP), and 
transformers (possibly containing PCBs) identified throughout the on-site buildings.  The current 
property owner is responsible for addressing items associated the buildings, therefore, ACM, 
LBP, and transformers are not being addressed in the RI/FS WP.   
 
 

  

                                                           
26 A portion of the GSA Master Plan (PA/SI Reference 20) with the UST near Building 20 is provided in Appendix A.3. 
27 Figure 4 (associated soil boring map) and a portion of the Table 1 Soil Analytical Results are provided in Appendix A.2. 
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5.0 RI/FS WORK PLAN APPROACH 
 
The RI and FS will be conducted concurrently and the data collected in the RI will guide the 
development of remedial alternatives in the FS.  This RI/FS WP documents the decisions and 
evaluations made during the scoping process and presents anticipated future tasks. 
 
This Section describes the approach for collecting data as part of the RI/FS.  The following are 
discussed in this Section: 
 

 Objectives of the RI sample collection through evaluation of the Data Quality Objectives 
(DQO’s) and 

 The data screening approach to support the HHRA. 
 

5.1 Objectives of the RI/FS Data Collection 
 
As stated in the RI/FS Guidance (USEPA, 1988), “the RI/FS must obtain data to define source 
areas of contamination, the potential pathways of migration, and the potential receptors and 
associated exposure pathways to the extent necessary to: 

 Determine whether, or to what extent, a threat to human health or the environmental 
exists; 

 Develop and evaluate remedial alternatives (including the no-action alternative); and 

 Support future enforcement or cost-recovery activities. 
 
The major components of the field data collection activities are (USEPA, 1988) the following: 

 Data on the physical characteristics of the area and surrounding areas should be 
collected to the extent necessary to define potential transport pathways and receptor 
populations and to develop sufficient engineering data for development and screening of 
remedial alternatives”; 

 Define sources of contamination; and 

 Characterize the nature and extent of contamination such that informed decisions can be 
made as to the level of risk presented by the site and the appropriate type(s) of remedial 
response. 

 
To obtain the data and complete these components, the following tasks will be completed: 

 Define physical characteristics of the area; 

 Define characteristics or classifications of soil, groundwater, and soil gas, if necessary 
based on soil and groundwater data; 
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 Nature and extent of contamination (assist with developing informed decisions as to the 
level of risk of each Item of Concern, non-compliance with Applicable or Relevant and 
Appropriate Requirement (ARARs), and the appropriate type(s) of remedial response; 

 Completion of a Baseline HHRA; and  

 Evaluation of remedial alternatives for addressing unacceptable risks and ARARs. 
 
After completing the work outlined in the SAP, a Preliminary Site Characterization Summary 
report will be completed as discussed in Section 7.0.  This summary will provide a preliminary 
reference for developing the risk assessment, and evaluating the development and screening of 
remedial alternatives, and the refinement of COPCs to identify contaminants of concern 
(COCs). 
 
The data obtained during the RI will be analyzed and evaluated to describe the following: 

 The site’s physical characteristics, 

 Contaminant source characteristics; 

 Nature and extent of contamination;  

 Contaminant fate and transport; and 

 Human health risk assessment 
 
The evaluation will include the actual and potential magnitude of releases from the sources, and 
horizontal and vertical spread of contamination as well as mobility and persistence of 
contaminants.  A professional land surveyor will certify all survey locations. 
 
Based on past site data and further evaluation of areas at the site (Section 3.4), potential 
release areas are limited as were the historic operations of the site.  Therefore, judgmental 
sampling is the principle sampling methodology to be used during this RI.  Significant prior 
knowledge of the site and contaminants present further justify judgmental (nonprobabilistic) 
sampling verses statistical sampling. 
 
The site is located in the middle of the city with no surface water or sediment on or near the site.   
The PA discussed groundwater, surface water, soil, and air exposure pathways, or lack thereof. 
Therefore, as ecological habitat appears to be lacking, a qualitative ecological receptor 
assessment will be completed during the site characterization process rather than a quantitative 
assessment.  This will include a description of the environmental setting, including habitat types, 
observed species and species likely to be present based on habitat types documented, and 
threatened, rare, and endangered species; and discussion of complete exposure pathways that 
might exist.    
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5.2 Data Quality Objectives 
 
The seven-step DQO process, as described in USEPA guidance (USEPA, 2000), was used as 
the framework for designing this RI/FS for the Site.  These DQOs will be updated as appropriate 
as the project progresses.   
 
Step 1: State the Problem 
The problem for the Hardesty Federal Complex can be summarized as follows: Former activities 
at the facility have resulted in releases to the environment which may pose a threat to human 
health and the environment and non-compliance with ARARs, PRGs, or other health based 
criterion.  Previous detections of VOCs and petroleum hydrocarbons and other potential COCs 
not yet sampled have produced uncertainty as to whether or not conditions at the Hardesty 
Federal Complex that present unacceptable risk to human health and the environment.   
 
The following text documents the process used to characterize the site such that informed 
decisions can be made as to the level of risk presented by the area, and the appropriate 
responses, and to identify which data are needed to efficiently meet the RI/FS objectives.  
 
A Conceptual Site Model (CSM) has been developed showing the potential receptors/exposure 
scenarios in connection with the Site.  The CSM will be carefully maintained and updated 
throughout the RI/FS.  The CSM is provided as Table 1.   
 
Several valuable resources were made available during the development of the RI/FS WP. The 
main resources were the previous investigations (discussed in Section 3.4).  Additionally, 
historical aerial photographs, maps, and other resources (many provided in the previous reports 
and Appendix B) are available.   
 
Primary areas of release include the former fuel oil storage in the vicinity of Building 3 and the 
former use and storage of solvent related chemicals in the area of Building 6. 
 
Step 2: Identify the Decisions 
The initial RI principle study questions can be phrased as follows: 1) Could contamination at the 
Hardesty Federal Complex pose an unacceptable risk to human health or the environment or 
result in non-compliance with ARARs?  2) Where do the contaminant concentrations exceed 
ARARs and/or preliminary remediation goals (PRGs) for the site? 
 
Multiple decisions have been identified and can be stated as the following questions: 

 What are the specific items that have contributed to the contamination? 

 What is the nature and extent of contaminants and are pathways present by which 
constituents can be transported, and if so, what are the potential transport pathways? 

 Are there locations where human receptors could reasonably be exposed to site-related 
constituents in a manner that could create unacceptable human health risk? 
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 If the above reveals the presence of unacceptable risk or non-compliance with ARARs, 
what actions are most appropriate? 

 
The following alternative action could result from the resolution of the principal study questions: 

 Recommend that portions of the site require no further evaluation; and 

 Recommend that the portions of the site warrant consideration of further assessment or 
a possible response action. 

 
When the principle study questions and the related multiple decisions were combined, the 
following five initial RI/FS decision statements were identified: 

 Determine the boundaries and spatial characteristics of contamination; 

 Determine which items represent a source of contamination; 

 Determine the likely migration pathways by which the constituents from the sources 
identified above can be transported; 

 Determine the locations where human receptors may be exposed to unacceptable 
concentrations of item related constituents; and 

 Identify ARARs, and determine which constituent concentrations in environmental media 
are likely to pose an unacceptable risk to human health or the environment. 

 
Step 3: Identify Inputs to the Decisions 
 
Table 1 provides the CSM; Section 8.2.2.2 identifies the screening thresholds; and Section 8.2 
provides the procedures for evaluation of site risk level and development of PRGs. 
 
To resolve the decision statements developed in Step 2, the following information will be 
required: 

 Concentrations of constituents in the soil and groundwater (new RI data); 

 Groundwater, hydrogeological, and characterization data (new RI data); 

 Establish background concentration values for soil and groundwater; 

 Survey data for sample locations; and 

 ARARs and PRGs. 
 
Past investigation information and data will be used for general screening purposes and not for 
quantitative evaluation or assessment.  This will be combined in the RI data and 
characterization findings.  Potential ARAR identification will be based on EPA RSL’s, and other 
screening sources identified in Section 8.2.2.2 for cleanup goals.  
 
Step 4: Define the Study Boundaries 
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The horizontal and vertical spatial extent of the study boundaries will be the horizontal and 
vertical extent of the contamination.  This includes the entire area of the site and possibly off-
site groundwater impact based on potential impact to human health receptors. 
 
The new property owners are evaluating the property for redevelopment.  Their initial plans are 
to start with Building 11 as a “Food Hub” resulting in a number of organizations receiving, 
aggregating, storing, and delivering locally produced food in and out of this building   Remainder 
of redevelopment plans are preliminary but limited to commercial/industrial use.    
 
The new owners are considering the feasibility of creating an "urban farm" at the site.  Included 
with other uses under consideration for possible later development are: a multi-story car park 
(for site users and visitors); manufacturing units that engage in food related or green business; a 
specialty inter-modal transport hub; incubators related to food and green business; an 
international food exchange (or retail oriented Mercado); a data center; and a terminal for the 
possible Independence Avenue street car service. These are in no particular order of time or 
preference. Nor is the list complete or definitive. 
 
Initial data collection activities are planned for government fiscal year 2013 with potential 
mitigation or cleanup of contamination in 2015. 
 
Distinct areas of the site will be further evaluated/discussed based on distribution of site data as 
there are no clear cut areas for exposure point concentrations (EPCs) at this time. 
Step 5: Develop Decision Rules 
 
Previous data generally shows limited hot spots with potential migration of petroleum 
hydrocarbons and CVOCs.  Therefore, maximum concentrations or Upper Confidence Levels 
(UCLs) will be used to evaluate COCs.    As data evaluation progresses during the RI, decision 
rules may be further developed based on new site data.  Decision rules are further defined in 
Section 8.2 of this work plan. 
 
Step 6: Specify Limits on Decision Errors 
 
Statistical options are premature because the CSM is in a preliminary form. The applicable 
guidance document for determining limits on decision errors (USEPA, 2000a) involves 
comparing a sample population to an action level.  
 
Step 7: Optimize the Design for Obtaining Data 
 
Based on past site data and further evaluation of areas at the site (Section 3.4), potential 
release areas are limited as were the historic operations of the site.  Therefore, judgmental 
sampling is the principle sampling methodology to be used during this RI.  Significant prior 
knowledge of the site and contaminants present further justify judgmental (nonprobabilistic) 
sampling verses statistical sampling. 
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The key elements of the initial RI optimal sampling design include: 
 

 Additional sampling for each class of analytes where the maximum concentration from 
the RI exceeded a screening concentration, to characterize source, nature, and extent; 
and to evaluate migration pathways; and 

 Additional sampling as required to complete decision statements.  Primarily, additional 
sampling will be included if extent of concentrations are not defined within calculated 
cleanup goals or RSLs based on data collected and potential site clean scenarios. 

 
While these are the key elements for the site investigation, other elements may need to be 
addressed in future investigations to meet requirements. 
 
 

6.0 REMEDIAL INVESTIGATION/FEASIBILITY STUDY DATA 
COLLECTION TASKS 

 
Data collection is proposed to evaluate areas of the site that need further characterization.  The 
data collection activities are based on the analysis of data provided in Section 4.0 and the DQO 
described in Section 5.0.  The specific sampling activities are outlined in the SAP, provided as a 
separate document.  Some areas were previously investigated but the data is not validated and 
is to be used for screening purposes only.  These areas are being resampled for confirmation 
and characterization purposes and some areas may not have been directly evaluated.   
 
Table 2 outlines the areas and items that require investigation during the RI process.   
 
 

7.0 SITE CHARACTERIZATION AND OTHER REMEDIAL 
INVESTIGATION PRODUCTS 

 
The RI process will complete the site characterization.  The following major components are 
part of the site characterization: 

 Conducting field investigations;  

 Analyzing field samples in the laboratory;  

 Evaluating results of the data analysis to characterize nature and extent and fate and 
transport of COPCs and develop a baseline risk assessment; and 

 Determine if the data is sufficient for developing and evaluating potential remedial 
alternatives.  

 



Remedial Investigation / Feasibility Study Work Plan 
Hardesty Federal Complex ■ Kansas City, Missouri 
March 13, 2013 ■ Terracon Project No. 02107147 
 

Responsive ■ Resourceful ■ Reliable      54 
 

Additionally, DQO’s will be revised as appropriate based on an improved understanding of the 
site to facilitate a more efficient and accurate characterization of the site and, therefore, achieve 
reductions in time and cost.  
 
Due to the complexity and length of the site characterization, there will be communication 
between Terracon, GSA, and MDNR regarding the progress of the site characterization.  The 
US EPA will be provided copies of final reports and documents. 
 
Following the initial field sampling and analysis, a summary of the site data will be prepared in a 
Preliminary Site Characterization Summary report.  This summary will briefly review the 
analytical results to provide a comprehensive understanding of the nature and extent of the 
contamination.  The preliminary report will include a summary of the field activities, field 
findings, field and laboratory methods, analytical results and preliminary screening of results to 
relevant regulatory limits, and appropriate site maps. This preliminary report will provide a 
preliminary reference for the development of the risk assessment, the development and 
screening of remedial alternatives, and the refinement and identification of ARARs. This 
information with subsequently be incorporated into the RI Report.   
 
 

8.0 HUMAN HEALTH RISK ASSESSMENT 
 

8.1 Introduction  
 
This section presents a summary of the approach and methodology proposed for the 
development of the Baseline Human Health Risk Assessment (HHRA) for the Hardesty site.  
The overall purpose of the HHRA is to analyze the potential adverse effects on humans that 
may result, either now or in the future, from the presence of hazardous chemicals at the site or 
released from the site.   
 

8.2 Human Health Risk Assessment Methodology 
 
The HHRA will be developed utilizing the following principal guidance documents and 
databases: 

 USEPA’s Risk Assessment Guidance for Superfund (RAGS), Volume I, Human Health 
Evaluation Manual (Part A).  (1989) 

 USEPA’s RAGS Part E, Supplemental Guidance for Dermal Risk Assessment (2004) 

 USEPA’s RAGS Part F, Supplemental Guidance for Inhalation Risk Assessment (2009) 

 USEPA’s RAGS Part B, Development of Risk-Based Preliminary Remediation Goals 
(1991) 

 USEPA’s Regional Screening Levels (RSLs) (2012) 

 USEPA’s Exposure Factors Handbook (2011) 
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 USEPA’s  Supplemental Guidance for Developing Soil Screening Levels for Superfund 
Sites (2002a) 

 USEPA’s on-line toxicity database, Integrated Risk Information System (IRIS) (2012) 

 USEPA’s OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway from Groundwater and Soils (2002b) 

 USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposures 
to Carcinogens (2005a) 

 
Other USEPA guidance, technical directives, and memos, as well as pertinent guidance from 
the MDNR and Missouri Department of Health (DOH), will be used and referenced where 
appropriate.  
 
Specific subtasks to be performed for this HHRA include: 

 Data Collection and Evaluation 

 Exposure Assessment 

 Toxicity Assessment 

 Risk Characterization 

 Uncertainty Analysis 

 Preliminary Remediation Goals 
 
Subsections below summarize procedures and methodologies proposed to accomplish each of 
the subtasks listed above.   
 

8.2.1 Data Collection and Evaluation 
 
A general summary of the data evaluation procedures is provided below.  
 

a) On-site data (maximums for soil and maximum per well for groundwater) will be 
screened using UU/UE EPA RSLs and a table of these results will be provided as 
an appendix in the RI report.  EPA RSLs do not provide screening values related 
to VI pathways. Therefore, EPA’s vapor intrusion screening level (VISL) 
calculator will be used, using a Target risk of 1x10-6.  Note: subsurface soil 
screening levels are not provided related to the VI pathway in either of these 
references. 

b) On-site data will also be compared to industrial/commercial RSLs and VISL with 
a target risk of 1x10-5. 

c) Off-site groundwater data will be screened for the residential scenario using the 
VISL with a target risk of 1x10-6.  Under the current EPA recommendations, the 
MCL for TCE is protective (for the ingestion pathway).  EPA has still not provided 
further revised levels lending uncertainty in the evaluation of the TCE target 
groundwater concentration corresponding to target indoor air concentration. 
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d) Non-detect results will be evaluated as provided in EPA’s ProUCL. Will attempt to 
make sure the lab data is provided in an applicable format for ProUCL; 10U 
verses <10. 

e) Contaminants of potential concern (COPC) will be selected by screening 
maximum concentrations to the most conservative of the residential RSLs and 
VISLs. 

f) Chemical intakes will be calculated based on site concentrations to develop the 
list of Contaminants of Concern (COC) which will be moved to the cleanup 
feasibility study.  A COC is a chemical that poses an unacceptable health risk, 
also known as a risk driver.  A preliminary remediation goal (PRG) will be 
calculated for each COC that can be moved forward to the feasibility study.  

 
Previously collected groundwater data collected from 2010 to present will be evaluated carefully 
as to its quality before consideration of its appropriateness for use in this HHRA.  Data collected 
during the conduct of the RI, as described in earlier sections of this WP, will be evaluated, 
compiled, and validated for quality parameters prior to its use in the HHRA.  Soil and 
groundwater are the primary media to be evaluated during this risk assessment.  If determined 
to be necessary, based on preliminary findings, a vapor encroachment screening survey may be 
conducted to supplemental the data set available for evaluating all complete exposure 
pathways. 
 
Chemical data will be summarized and tabulated to show pertinent sample statistics for each 
media, including: the data population distribution; the minimum, maximum, and mean 
concentrations; the appropriate upper confidence limit (UCL) about the mean; and frequency of 
detection.  The USEPA software ProUCL version 4.1.00 (USEPA, 2011) will be utilized to 
determine the chemical data distributions and UCLs.  Censored data (reported at concentrations 
below detection limits) will be evaluated as described in ProUCL.   
 
COPCs are chemicals retained for quantitative evaluation as they may present health threats to 
receptors.  COPCs will be selected using the screening criteria as described in RAGS Part A 
(USEPA, 1989), for all chemicals detected at least once.  USEPA residential RSLs criteria will 
be used to screen for COPCs by comparing the maximum detected chemical concentrations to 
the most conservative of the cancer effects RSL, 1/10th the noncancer effects RSL, or the 
lowest of EPA’s Protection of Groundwater SSLs, whichever value is less.  An adjustment is 
made to the noncancer effects RSL to divide the value by 10 to account for the exposure to 
multiple chemicals (i.e., additivity). This screening approach ensures that a conservative 
approach to COPC selection has been performed.   
 
To summarize, COPCs for soil will be derived by comparing the maximum soil chemical 
concentrations in soil to the lowest of the following screening levels, for each EA: 

 Cancer-based residential EPA-RSLs 

 1/10th the value of the Noncancer-based residential EPA-RSLs, and 

 The lowest of EPA’s Protection of Groundwater SSLs.   
 



Remedial Investigation / Feasibility Study Work Plan 
Hardesty Federal Complex ■ Kansas City, Missouri 
March 13, 2013 ■ Terracon Project No. 02107147 
 

Responsive ■ Resourceful ■ Reliable      57 
 

To derive COPCs for groundwater, the lowest of the following screening levels will be compared 
to the maximum chemical concentrations detected at each well: 

 MCLs 

 Tap water RSLs 

 VISL concentrations 
 
Tables will be prepared for the HHRA which will include all chemical data statistical parameters, 
as well as the reason a chemical is either retained or excluded as a COPC. 
 

8.2.2 Exposure Assessment 
 
The objectives of the exposure assessment are to characterize potentially exposed human 
receptors at the Site, to identify actual or potential exposure pathways, and to quantify the 
potential exposure.  The exposure assessment involves several elements, including: 

 Identification of the potential receptors/exposure scenarios (as shown in the Conceptual 
Site Model [CSM]) 

 Identification of exposure routes (also in the CSM) 

 Quantification of exposure point concentrations (EPCs) 

 Identification of the exposure models and assumptions used to calculate daily intakes or 
doses 

 

8.2.2.1 Receptors and Pathways to be Evaluated 
 
The HHRA will focus on those receptors that are likely to be exposed to site soil and 
groundwater.  This approach ensures that potential risks will be characterized and that all 
potential receptors will be adequately protected. Table 1 presents the CSM for the Hardesty 
Federal Complex Site, which depicts the path a contaminant follows from its release in the 
environment to intake by the receptor.  The results of the CSM indicate which exposure 
pathways are complete and will be quantitatively evaluated, as discussed further below. 
 
Receptors to be evaluated include Industrial/Commercial Workers, who may be exposed to 
contaminants in surface soil (0 - 1 ft.), and construction workers, who may be exposed to 
chemicals in soil from the soil surface to the depth of a typical building excavation (e.g., 0 to 10 
ft. or deeper, as will be determined further during the field investigation).  It is not likely that on-
site receptors will include residents.  A covenant to the property deed is already in place 
(Appendix B), which prohibits residential development at the Site; thus, evaluation of the on-site 
residential scenario is not warranted. In summary, Industrial/Commercial Workers will be 
evaluated for the following pathways of soil exposure: 

 Soil ingestion 

 Soil dermal contact 
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 Inhalation of soil particles 

 Inhalation of volatile organic chemicals (VOCs) in ambient air 
 
Groundwater will not be evaluated for potable usage for on-site workers; however, as VOCs are 
present in groundwater, and in some areas of the site groundwater is shallow enough that it 
may be encountered while excavating, the construction workers will be evaluated for direct 
contact with groundwater while excavating.  Construction workers will also be evaluated for their 
potential to inhale vapors emanating from groundwater during excavation work.  
Industrial/commercial workers are not expected to perform any intrusive work on site; however, 
they may be exposed to VOCs in groundwater via the vapor intrusion pathway while working 
inside buildings on-site.  In summary, workers will be evaluated for the following pathways of 
groundwater exposure: 

 Dermal contact of groundwater while excavating (construction workers) 

 Inhalation of VOCs from groundwater while excavating (construction workers) 

 Inhalation of VOCs from groundwater while working indoors (industrial/commercial 
workers) 

 
While it is not likely that future on-site land use will include a residential scenario, there is a 
possibility that residents in the vicinity of the site may be exposed to VOCs from contaminated 
groundwater that is moving off-site.  Therefore, to be protective, risks from the potential 
inhalation of VOCs that may intrude into residential properties via the vapor intrusion pathway 
will be evaluated for off-site residents.  The Johnson and Ettinger Model for Vapor Intrusion (as 
provided in USEPA, 2002b) will be utilized for this evaluation.  Both adult and child off-site 
residents will be evaluated for the vapor intrusion pathway. 
 
Use of the Johnson and Ettinger Model to evaluate the potential risks via the vapor intrusion 
pathway will include not only use of the groundwater module, but also the soil module.  All 
volatile chemicals retained as COPCs in soil and groundwater, per the methodology as 
described in Section 8.2.1 above, will be input into the groundwater and soil modules of the 
Johnson and Ettinger Model to provide comprehensive quantitative risk estimates for vapor 
intrusion. 
 
Exposure parameters and likely exposure frequencies and durations for the receptors and 
pathways to be evaluated in the HHRA are presented in Table 3. 
 
Note that the HHRA will also screen data to unrestricted use scenarios, unrestricted use and 
unrestricted exposure (UU/UE) including potable groundwater use. 
 

8.2.2.2 Exposure Point Concentrations 
Soil sample analytical data will be segregated between surface soil and soils up to 10 feet in 
depth (or more, depending on the field investigation), as proposed above for the individual 
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receptors’ likely exposure patterns.  Soil exposure point concentrations (EPCs) for this HHRA 
will be the lesser value of the calculated UCL or the maximum concentration for the COPC in 
that media.   
 
This site is relatively small, and likely exposure patterns for the site are such that a worker may 
be on-site, at any location, over the duration of exposure.  However, distinct areas of the site will 
be further evaluated/segregated based on distribution of site data, and future site use (as more 
definitive plans are generated) as there are no clearly defined areas for distinct exposure point 
concentrations (EPCs) at this time.  
 

8.2.2.3 Estimating Chemical Intake 
Methodology proposed to estimate chemical intake and exposure are described further below. 
 

8.2.2.3.1 Ingestion 
Average daily chemical intake for the incidental ingestion of soil will be calculated by use of the 
following formula (USEPA, 1989): 
 

DIIngestion  =  CS  x  IR  x  CF  x  FI  x  EF  x  ED 
BW  x  AT 

where:  
 DIIngestion  =  average daily chemical intake via soil ingestion (mg/kg-day) 
 CS =  chemical concentration in soil (mg/kg) 
 IR =  ingestion rate (mg soil/day) 
 CF =  conversion factor (10-6 kg/mg) 
 FI =  fraction ingested from contaminated source (unitless) 
 EF =  exposure frequency (days/year) 
 ED =  exposure duration (years) 
 BW =  body weight (kg) 
 AT =  averaging time (period over which exposure is averaged, days) 
 

8.2.2.3.2 Inhalation 
For the purposes of evaluating a receptor’s exposure to chemicals in ambient air, as either 
volatiles or adsorbed to dust particles, the development of the exposure concentration (EC) in 
air, as recommended by USEPA’s RAGS Part F, Guidance for Inhalation Risk Assessment 
(USEPA, 2009), must be performed.   The EC is calculated by modeling the contaminant 
concentrations (CA) in air first, following the methodology presented in USEPA’s Soil Screening 
Guidance (USEPA, 2002a). EC will be determined by using the following equation: 
 

EC  =  CA  x  ET  x  EF  x  ED 
      AT 
where:  
 EC =  exposure concentration (µg/m3) 
 CA =  chemical concentration in air (µg/m3) 
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 ET =  exposure time (hours/day) 
 EF =  exposure frequency (days/year) 
 ED =  exposure duration (years) 
  AT =  averaging time (period over which exposure is averaged, days) 
 
The chemical concentration in air (CA) term will be calculated as follows: 
 

CA  =  CS  x  [ ( 1 / PEF)  +  (1 / VF ) ] 
 
where: 

PEF  =   Particle emission factor (m3/kg); 1.36E+09 m3/kg (default value) (USEPA, 
  2002a) 

 VF  =  Volatilization factor (m3/kg).   
 
For the purposes of calculating chemical concentrations in air, USEPA’s default PEF value of 
1.36 x 109 m3/kg will be used for industrial/commercial/ workers (USEPA, 2002a).  The PEF for 
construction workers will be calculated separately to estimate inhalation risks associated with 
site-wide soil exposure associated with a half-acre grid, or as more appropriate given the final 
determination of an exposure area (EA).  The construction worker PEFs are a sub-chronic PEFs 
and are calculated using the following equation (USEPA, 2002a): 
 

PEF = Q/Csr x 1/FD x [T x AR  /  (556 x (W/3)0.4 x ((365-p) / 365) x ∑VKT )] 
 
where: 
 

Q/CSR =  dispersion factor; inverse ratio of 1-h geometric mean air concentration to the 
emission flux along a straight road segment bisecting a square site ( g/m2-s 
per kg/m3) (equation shown below) 

 FD =   dispersion correction factor (unitless, 0.185) 
 T =   total time over which construction occurs (s) 
 AR =   surface area of contaminated road segment (274.213 m2) 
 W =   mean vehicle weight (tons) 
 p =  number of days with at least 0.01 inches of precipitation (days/year) 
 ∑VKT = sum of fleet vehicle kilometers traveled during the exposure duration (km) 
 
The Q/C parameter, a dispersion factor, will vary depending on which various air dispersion 
modeling constants by virtue of the geographic or regional location in which the Site is located.  
Referring to the Appendix D, Exhibit D-1, of the Soil Screening Guidance (USEPA, 2002a), the 
Hardesty Complex Site, near Kansas City, Missouri, is found in Zone 5.  The general formula to 
be used to calculate the Q/C parameters is described below. 
 

Q/C  =  A  x  exp [ ((ln ASite - B)2) / C] 
 
where: 
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 A, B, C = constants (unitless), based on air dispersion modeling for Zone 5 (e.g., Lincoln, 
 NE) 

 ASite = areal extent of site surface soil contamination (acres) 
 
The VF term will be calculated as follows for the Industrial/Commercial Worker scenario 
(USEPA, 2002a). 
 

VF  =  Q/Cvol  x  (3.14  x  DA  x  T)1/2  x  10-4 (m2/cm2) 
     (2  x  ρb  x  DA) 
 
where: 
 

Q/Cvol = dispersion factor, inverse of the ratio of the geometric mean air concentration to  
the volatilization flux at center of a square source (g/m2-s per kg/m3) 

 DA = apparent diffusivity; see equation below 
 T = exposure interval (s) 
 ρb = dry soil bulk density (g/cm3) 
  

DA  =  [(θa
10/3 DiH’ +  θw

10/3 Dw) / n2] 
            ρbKd  +  θw  +  θaH’ 
 
where: 
 
 θa = air-filled soil porosity (Lair/Lsoil) 
 Di = diffusivity in air (cm2/s) 
 H’ = dimensionless Henry’s law constant 
 θw = water-filled soil porosity (Lwater/Lsoil) 
 Dw = diffusivity in water (cm2/s) 
 n = total soil porosity (Lpore/Lsoil) 
 Kd = soil-water partition coefficient (cm3/g) 
 
The VF term will be calculated as follows for constructions workers (as subchronic exposure 
due to an assumed one-year exposure duration) (USEPA, 2002a).  Many of the terms are the 
same as for the industrial/commercial worker above, except as noted. 
 

VFSC  =  [(3.14  x  DA  x  T)1/2 ]  x 10-4 (m2/cm2) x Q/Csa  x  1/FD 
           (2  x  ρb  x  DA) 
 
where: 
 

VFSC = subchronic volatilization factor (m3/kg) 
Q/Csa = dispersion factor, inverse of the ratio of the 1-h geometric mean air  

 concentration to the volatilization flux at center of a square site (g/m2-s per  
 kg/m3) 

FD = dispersion correction factor (unitless) 
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Inhalation of VOCs while indoors, via the vapor intrusion pathway, will be evaluated for off-site 
residents and on-site industrial/commercial workers by following USEPA’s vapor intrusion 
guidance (2002b).  Screening of VOCs in groundwater will be performed first, to determine if 
VOC concentrations are present at sufficient concentrations to warrant quantification of the 
pathway.  As described above in Section 8.2.1, the VISL will be used to screen for groundwater 
VOCs to be retained for quantitative evaluation.  
 
On-site and off-site risks via the vapor intrusion pathway will be evaluated first using the VOC 
concentrations in groundwater, or soil, for JE model input parameters.  The indoor air VOC 
concentrations will be developed by utilizing the JE model (the JE model will not be utilized to 
calculate risk).  It is anticipated that additional subsurface investigation may include an on-site 
vapor encroachment screening survey that will yield soil gas chemical data that can be used to 
further refine on-site risks via the vapor intrusion pathway.  Should it be determined that a soil 
gas survey is warranted, to more accurately determine an indoor air exposure point 
concentration, a Work Plan Addendum will be developed to provide details of the protocol to be 
used. 
 
Inhalation of VOCs by construction workers during trenching or excavation activities will be 
evaluated following the Virginia Department of Environmental Quality’s (VDEQ’s) guidelines for 
situations where contaminated groundwater may pool in an excavation.  The VDEQ 
spreadsheet, (Table 3.8, Groundwater less than 15 ft: Construction Worker in a Trench), will be 
utilized to develop VOC concentrations in ambient air.  This table can be found on-line at 
VDEQ’s website; see Section 3.2.2 on the following page: 
http://www.deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/Volunt
aryRemediationProgram/VRPRiskAssessmentGuidance/Guidance.aspx. 
 
 
8.2.2.3.3 Dermal Absorption 
Average daily chemical intake for dermal absorption of chemicals in soil will be calculated by 
use of the following formula (USEPA, 2004): 
 

DAD  =  DAevent x  EF  x  ED  x  EV  x  SA 
      BW  x  AT 
where:  
 DAD   = dermal absorbed dose (mg/kg-day) 
 DAevent = absorbed dose per event (mg/cm2-event), chemical specific, see below 
 EF =  exposure frequency (days/year) 
 ED =  exposure duration (years) 
 EV =  event frequency (events/day) 
 SA =  skin surface area available for contact (cm2) 
 BW =  body weight (kg) 
 AT =  averaging time (period over which exposure is averaged, days) 
 
The DAevent term is calculated for organics by the following formula (USEPA, 2004), assuming a 
short exposure time (less than that required to reach steady state absorption): 
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    DAevent  =  2 FA  x  Kp  x  Cw  [ (6 Τevent x tevent) / π ]1/2 
where: 
 FA  = fraction absorbed water (dimensionless) 
 Kp = dermal permeability coefficient of compound in water (cm/hr), chemical 
 specific 
 Cw = chemical concentration in water (mg/cm3) 
 Τevent = lag time per event (hr/event) 
 tevent = event duration (hr/event) 
 
The DAevent term is calculated for inorganics by the following formula (USEPA, 2004): 
 
    DAevent  =  Kp  x  Cw  x tevent 
 
8.2.3 Toxicity Assessment 
 
The toxicity assessment will identify the toxicity values (i.e. slope factors and reference doses) 
for COPCs.  These toxicity values will be applied to the estimated doses (intakes), calculated in 
the exposure assessment, in order to evaluate carcinogenic and noncarcinogenic risk.  The 
Integrated Risk Information System (IRIS) (USEPA, accessed on-line) will be the preferred 
source of toxicity values, as the Tier 1 option.  If a toxicity value is not available through IRIS, 
USEPA’s recommended hierarchy of toxicity databases will be followed (per USEPA, 2003) 
which suggests that the Tier 2 option should be the Provisional Peer Reviewed Toxicity Values 
(PPRTVs) developed by The Office of Research and Development(ORD)/National Center for 
Environmental Assessment (NCEA).   
 
Carcinogenic toxicity tables will be developed containing the following information for each 
COPC: weight of evidence, and for oral, inhalation, and dermal pathways, tumor site(s), unit risk 
values, and slope factors (SFs).   All data provided will be properly referenced in each table.   
 
Presently, toxicological data do not exist from which dermal SFs can be derived.  To evaluate 
the dermal pathway, USEPA has adopted methodology to obtain dermal SFs by adjusting the 
oral SFs.  The equation for extrapolation of a default dermal SF is as follows: 
 

Default Dermal SF  =  Oral SF  /  Oral Absorption Factor (%) 
 
Tables containing dermal SFs will be presented in the HHRA report and will include the oral 
absorption factor (oral bioavailability) data properly referenced. 
 
The USEPA’s Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to 
Carcinogens (USEPA, 2005a) indicates that carcinogens that act with a mutagenic mode of 
action exhibit higher cancer potency for early life exposures than for adult exposures.  This 
guidance recommends potency adjustment factors for mutagenic carcinogens and human 
exposures occurring prior to 16 years of age.  For this HHRA, age-dependent adjustment 



Remedial Investigation / Feasibility Study Work Plan 
Hardesty Federal Complex ■ Kansas City, Missouri 
March 13, 2013 ■ Terracon Project No. 02107147 
 

Responsive ■ Resourceful ■ Reliable      64 
 

factors (ADAFs) of 10 and 3, which are recommended by USEPA for ages 0-2 and >2-16, 
respectively, will be utilized when evaluating risks from exposure to vinyl chloride. When 
evaluating risk for a child resident from exposure to mutagens (e.g., TCE, VC), kidney risk will 
be assess in consideration of a mutagenic mode of action, while all other cancer risks will be 
asses by the standard cancer risk approach.  In general, for TCE, EPA recommendations, as 
published in the TCE Assessment in IRIS (September 2011) will be followed. 
 
To provide a quantitative assessment of chemicals not found in IRIS, or other toxicity databases, 
surrogate toxicity values may be used.  If necessary, surrogates will be selected based on 
similar chemical structures or chemical family.  Although this approach presents some 
uncertainty, it is considered conservative, or protective, because it allows for a numeric estimate 
of risk where it would have been lacking.  This approach is used when evaluating risks from 
exposure to carcinogenic PAHs detected in environmental media.  Benzo(a) pyrene is the only 
PAH for which an oral cancer SF has been rigorously developed.  In order to estimate risk from 
exposure to other PAHs that may be potentially carcinogenic, a toxicity equivalency factor (TEF) 
relative to benzo(a)pyrene is applied (USEPA, 1993).  TEFs have been developed to relate the 
potency of all other potentially carcinogenic PAHs to the potency of benzo(a)pyrene.  This TEF 
approach will be used in the event COPCs include PAHs. 
 
Noncarcinogenic toxicity tables will be developed containing the following information for each 
COPC: critical effect/target organ affected and chronic reference doses (RfDs) and reference 
concentrations (RfCs).   All data provided will be properly referenced in each table.    
 
Oral RfDs are derived from toxicological data and can be obtained from USEPA toxicological 
databases, such as IRIS.  However, for the dermal pathway, oral RfDs are adjusted to derive 
dermal RfDs in an approach similar as that described above for the derivation of dermal SFs, 
and as follows: 
 

Dermal RfD  =  Oral RfD  x  Oral Absorption Factor (%) 
 
Lead presents a special case because of its lack of toxicity values.  Lead is not considered to be 
carcinogenic; however, young children (less than 6 years of age) exposed to lead are at risk of 
adverse impacts to their developing central nervous system.  For sites where young children are 
considered to be at risk, the use of USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) 
Model would predict the population that may result with an unacceptable blood lead level given 
site-specific lead exposure.  For this site, as adults are the receptors to be evaluated, the 
USEPA’s Adult Lead Model (ALM) (USEPA, 2005b) will be used instead.  The ALM is a 
biokinetic model that evaluates the risks to a developing fetus should the pregnant mother be 
exposed to lead in on-site contaminated environmental media.  If lead is selected as a COPC 
for this risk assessment, the ALM will be used to evaluate risk. 
 
Tables containing dermal RfDs will be presented in the risk assessment report, and will include 
the oral absorption factor (oral bioavailability) data properly referenced. 
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8.2.4 Risk Characterization 
 
The objective of the risk characterization step is to integrate the information developed in the 
exposure assessment and the toxicity assessment into an evaluation of the potential health 
risks associated with the COPCs at the Site.  Potential cancer risk will be calculated by 
multiplying the estimated lifetime-averaged daily intake that is calculated for a chemical through 
an exposure route by the exposure route-specific cancer slope factor, as described below.   
 

CR   =  DI  x  SF 
where: 
 CR =  Cancer risk (unitless) 
 DI =  Daily intake of chemical (mg/kg-day) 
 SF =  Cancer slope factor (mg/kg-day)-1 
 
Excess cancer risk for the inhalation pathway is estimated by utilizing the following formula 
(USEPA, 2009): 

CRInhalation  =  IUR  x  EC 
where: 

CRInhalation  =  cancer risk via the inhalation pathway (unitless) 
 UR  =  inhalation unit risk [(µg/m3)-1] 
 EC  =  exposure concentration (µg/m3) 
 
The cancer risks will be summed to calculate total risks for all chemicals, for all exposure routes, 
and for each receptor. 
 
The potential for noncarcinogenic health effects will be evaluated by the calculation of hazard 
quotients (HQs) and hazard indices (HIs) (which are HQs summed).  An HQ is the ratio of the 
exposure duration-averaged estimated daily intake through a given exposure route to the 
chemical and route-specific reference dose, calculated as presented below. 
 

HQ    =   DI   /   RfD 
where: 
 HQ =  Hazard quotient (unitless) 
 DI =  Daily chemical intake (mg/kg-day) 
 RfD =  Noncancer reference dose (mg/kg-day) 
 
The HQ for the inhalation pathway will be calculated with the following formula (USEPA, 2009): 
      

HQInhalation  =  EC  /  [ Toxicity Value  x  1000 µg/m3 ] 
 
where: 
 HQ = hazard quotient via the inhalation pathway (unitless) 
 EC = exposure concentration (µg/m3) 
 Toxicity Value = inhalation toxicity value (e.g. RfC) 
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HQs will be totaled to calculate HIs for each receptor scenario.  Initially, HIs will be calculated 
based on all chemicals and exposure routes.  Following the calculation of cumulative noncancer 
risks, any chemicals which exhibit risks greater than 1.0 will be further evaluated to determine if 
multiple organ affects are demonstrated.  If so, chemicals will be segregated by organ effect and 
cumulative noncancer risks will be reevaluated separately. 
 
8.2.5 Uncertainty Analysis 
 
A qualitative uncertainty analysis will be provided which presents major assumptions and 
uncertainties associated with the risk assessment, including general uncertainties associated 
with the risk assessment process, and site-specific uncertainties associated with the Hardesty 
Site.  The predicted direction of each assumption or uncertainty on the estimate of risk (i.e. 
overestimate, underestimate, or uncertain) will be indicated.  The focus will be on those 
chemicals and exposure pathways that pose a potential cancer risk that exceeds the acceptable 
risk range of 1E-05 to 1E-04, or have a total HI greater than 1 (USEPA, 1990). 
 
The MDNR’s total acceptable individual excess lifetime cancer risk (IECLR) for each COC is 1E-
05. The acceptable risk level for the cumulative sitewide IECLR is 1E-04. The acceptable 
hazard index (HI) for each COC and all exposure pathways as well as the cumulative sitewide 
hazard index is 1.  Documentation is provided in the Missouri Risk Based Corrective Action 
Technical Guidance, April, 2006. 
 
8.2.6 Preliminary Remediation Goals 
 
Preliminary Remediation Goals (PRGs), i.e. site cleanup levels, will be calculated for every 
chemical resulting in an unacceptable level of risk.  These chemicals will also be known as 
COCs, or risk drivers, as they are the chemicals which would be moved forward to the feasibility 
study phase to evaluate alternatives for clean-up to ensure protectiveness.  In order to evaluate 
clean-up strategies, a clean-up level must first be established, hence the need to calculate 
PRGs for resulting COCs.   
 
The process to calculate PRGs is essentially the risk calculation in reverse (USEPA, 1991).  To 
calculate PRGs, a target risk level is first determined, such as 1E-05, and then the concentration 
of the COC in soil or groundwater, which would result in that level of risk is determined.  The 
same exposure parameters and pathways are utilized to calculate PRGs as were used to 
calculate risk.  PRGs will be calculated for all resulting COCs, and for all receptors, at the Site. 
 
Health risks are a primary driver when calculating PRGs; however, ARARs, such as the Missouri 
Water Quality Standards and leaching to groundwater soil levels, may also have a role in 
determining cleanup levels. 
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9.0 REMEDIAL INVESTIGATION PRODUCTS 
 

9.1 Treatability Studies 
 
The need for treatability testing or hot spot remedial action will be identified as early in the RI/FS 
process as possible.    The existing and RI site data and available information will be reviewed 
to determine if treatability investigations are needed.  Treatability testing may be required to 
assist in the detailed analysis of alternatives and detailed design of the selected remedial 
alternative. Treatability studies are conducted primarily to achieve the following: 

 Provide sufficient data to allow treatment alternatives to be fully developed and 
evaluated during the detailed analysis of alternatives and to support the remedial design 
of a selected alternative. 

 Reduce cost and performance uncertainties for treatment alternatives to acceptable 
levels so that a remedy can be selected.  

 
Following the Preliminary Site Characterization report and HHRA, the need for treatability 
testing will be evaluated.  If it is determined that treatability testing is required, a treatability test 
work plan outlining the steps and data necessary to evaluate and initiate the treatability testing 
program will be completed. This includes an SAP addendum that will be prepared and 
submitted to MDNR for review and approval.  Following completion of the treatability testing, a 
report providing a detailed evaluation will be prepared.  
 

9.2 Remedial Investigation Report 
 
After completion of the site characterization, HHRA, treatability studies, and other required 
tasks, a RI Report will be prepared and submitted for review.  The RI report will include these 
items as well as the following: 

 Study area investigation; 

 Physical characteristics of the study area; 

 Background determination; 

 Nature and extent of contamination; 

 Data Validation and Usability; 

 Contaminant fate and transport; 

 Summary and conclusions. 
 
Suggested format for remedial investigation report is given in Table 3-13 of the EPA document 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA; 
EPA/540/G-89/004; OSWER Directive 9355.3-01; October 1988. 
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10.0 FEASIBILITY STUDY  
 
If needed, A FS will be prepared for the site.  The FS may consist of several different 
components including the following: 
 

 development of alternatives;  

 screening of alternatives; and 

 detailed analysis of alternatives 
 

10.1 Development and Screening of Alternatives 
 
The primary objective of the development and screening of alternatives will be to develop an 
appropriate range of waste management options that will be analyzed more fully in the detailed 
analysis phase during the FS.   
 
During the development and screening of alternatives, the following tasks will be performed: 

 Develop remedial action objectives; 

 Develop media-specific general response actions; 

 Identify volumes or areas of media to which general response actions might be applied. 

 Identify and screen the technologies applicable to each general response action to 
eliminate those that cannot be implemented technically at the site; 

 Identify and evaluate technology process options to select a representative process for 
each technology type retained for consideration; and 

 Assemble a detailed analysis of the alternatives. 
 
Alternatives will be developed concurrently with the RI site characterization.  As applicable, 
documentation regarding the development and screening of the alternatives will be provided to 
MDNR. 
 

10.2 Detailed Analysis of Alternatives   
 
Following the initial development and screening of the alternatives (as discussed in Section 
10.1), a detailed analysis of the alternatives that remain will be conducted.  Additionally, 
alternatives may be further refined and/or modified based on additional site characterization or 
treatability studies conducted during the RI. 
 
The detailed analysis of alternatives will consist of assessing each option against various 
evaluation criteria.  Additionally, a comparative analysis of all options will be completed using 
the same evaluation criteria as a basis for comparison.  The evaluation criteria with the 
associated statutory considerations are as follows: 
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 Overall protection of human health and the environment; 

 Compliance with ARARs; 

 Long-term effectiveness and permanence; 

 Reduction of toxicity, mobility, or volume;   

 Short-term effectiveness; 

 Implementability; 

 Costs; 

 State (MDNR) acceptance; and 

 Community acceptance. 
 
The results of the detailed analysis will be provided in the RI/FS report.   
 

10.3 FS Report 
 
Following characterization of the nature and extent of contaminants, the development and 
screening of alternatives and the detailed analysis of alternatives, a FS report will be prepared 
and submitted to MDNR for review.  The FS report will provide a basis for remedy selection.  
   
 

11.0 PROJECT ORGANIZATION  
 

11.1 Project Personnel and Coordination  
 
To aid in coordination with all parties involved, the project personnel associated with this project 
is outlined in Table 4.  This includes the lead agency (MDNR), the previous site owner and 
responsibly party (GSA), the current site owner (Hardesty Renaissance Economic Development 
Corporation), and the contractor (Terracon).  Terracon will coordinate required efforts relating to 
the RI/FS WP.  The roles and/or responsibilities are also outlined in this table and on the 
following flow chart. 
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11.2 Project Schedule 
 
An anticipated schedule for the RI/FS process has been formatted on the basis of the projects 
scope.  However, data needs may alter and this schedule is subject to change  Calendar years 
below are based on the Federal Governments fiscal calendar.  The main components of the 
RI/FS process are outlined as follows: 

 Implementation of this RI/FS WP (2013); 

 Site characterization, generation and analysis of associated data, and preparation of 
associated reports (2013 and 2014); 

 Performance of the Baseline HHRA (2013 and 2014); and 

 If there are unacceptable risks to human health and/or the environment, preparation of a 
Feasibility Study (2014 and 2015). 

 
Many of the tasks in the RI/FS are interdependent but many of the tasks will be conducted 
concurrently to be sensitive to time and project costs.   
 
Following the review and approval process for this WP and the associated supporting 
documents (SAP, QAPP, CRP, and HSP), site preparation and characterization activities will 
begin.  Following the field work, a preliminary site characterization report will be completed.  
This will be included in the RI Report.   Other optional tasks (i.e. treatability studies) will be 
conducted as necessary based on the information generated during the FS and Proposal Plan 
(PP).  The FS and PP will be completed in conjunction with each other. 
 
Cleanup activities are anticipated to be implemented in 2015 and 2016. 
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Historical Primary Secondary Industrial /
Source/ Release Secondary Release Contaminated Exposure Construction Commercial Off-Site

Operation Mechanism Source Mechanism Medium Route Workers Workers Residents

Wind Erosion Inhalation
of Particles

Volatilization Surface Oral
Surface Water Dermal

Soil
Oral

Surface Water Dermal
Fabric Treatment, Spills Run-Off
Chemical Storage, and On-Site Oral

Electrical Transformers, Leaks Along sewers Surface Soil Dermal
Fuels & Solvents or water lines
Stored in Tanks On-Site Oral

Subsurface Digging/ Subsurface Soil Dermal
Soil Excavation

Oral
Infiltration Dermal

Inhalation - trenching
Vapor Intrusion

KEY: = Pathway not complete; no
   evaluation required.

    Pathway is or might be complete;
=   however, data are lacking and/or
    pathway judged to be minor.  No
    evaluation performed.

   Pathway is or might be complete;
=  data are available and pathway 
    will be evaluated.

Table 1
Preliminary Human Health Conceptual Site Model

Hardesty Federal Complex - Kansas City, Missouri
Terracon Project No. 02107147

Sediments

Air
(ambient)

Groundwater

Exposed Populations (Receptors)



Area
Identification 

for Item of 
Concern

Source/Concern

Listed as 
Potential 

Sources of 
Concern in 

PA/SI?

Has there been 
past 

investigation?

Needs Further 
Evaluation 

during RI/FS?

Report Section 
with Discussion

Item S1 Former creek dump, area of Buildings 9, 10, & 11 Yes No No**
Item S2 Open storage area, insecticide storage Yes No Yes
Item S3 Rail Spurs No No Yes
Item S4 Paint thinner spill, unknown location No Indirectly Yes
Item 3.1 Smokestack ash Yes Yes Yes
Item 3.2 One 1,000-gallon diesel UST, west side of Building 3 Yes Yes Limited*
Item 3.3 One 2,000-gallon fuel oil UST Yes
Item 3.4 Two 23,000-gallon heating oil USTs Yes
Item 3.5 One 178,000-gallon heating oil UST Yes

Item 4.1 Garage No Yes Limited*

Item 4.2 Two 1,000-gallon and one 560-gallon gasoline USTs Yes Yes Not Applicable

Building 5 Item 5.1 Paint house Yes No Yes 4.3.4
Item 6.1 Painting activities Yes Yes Yes
Item 6.2 Circuit board manufacturing Yes Yes Yes

Item 6.3 Clothing treatment/renovation plant; use of chemicals in, 
around, and between Buildings 6 & 9 Yes Yes Yes

Item 6.4 Cooling tower No Yes Yes
Item 9.1 Indoor firing range Yes Yes No
Item 9.2 Cooling tower, southeast of building No No Yes
Item 11.1 Film processing Yes Yes No
Item 11.2 Production of newspaper Yes No No

Building 13 Item 13.1 Transformer building No No Yes
Building 14 Item 14.1 Pump house with chemical storage tanks No Yes Yes
Building 19 Item 19.1 "Tank" noted on demo plan No No Yes 4.3.9
Building 20 Item 20.1 One 1,500-gallon fuel oil UST Yes Yes Limited* 4.3.10

* Limited sampling indicates a single soil boring or groundwater sample (as applicable) to verify past screening and analytical results.

Asbestos containing materials (ACM), lead-based paint (LBP), and transformers (with PCBs) have been identified on the site. However, these items are not being addressed in 
the RI/FS WP.

Table 2

Hardesty Federal Complex - Kansas City, Missouri
Terracon Project No. 02107147

Buildings 3 and 3A

Building 4

Identified Potential Concerns

Yes

Other Site Items in 
Multiple Locations 4.3.1

** It should be noted that a series of soil borings have been advanced north of Building 10 (during the Regulated Tanks investigation) and are proposed during the site 
characterization between Buildings 9, 10, and 11 for other items.

4.3.8

Yes

4.3.3

4.3.5

4.3.6

4.3.7

4.3.2

Building 9

Building 11

Building 6



Exposure Industrial/Commercial Construction Parameter
Pathway Parameter Worker Worker Adult Child Units

General Body weight (BW) 70 70 70 15 kg
Exposure frequency (EF) 250 250 350 350 days/year
Exposure duration (ED) 25 1 30 6 year
Exposure time (ET) 8 8 24 24 hour/day
Averaging time - Cancerb (ATC) 25,550 25,550 25,550 25,550 days
Averaging time - Noncancerc (ATNC) 9,125 365 10,500 2,190 days

Ingestion Soil Intake rate (IR)d 100 330 na na mg/day
of Soil Fraction ingested from contaminated 1 1 na na unitless

     source (FI)

Inhalation Particle Emission Factor (PEF)d 1.36E+09 tbd na na m3/kg

Dermal Skin surface area available for soil and groundwater 
Absorption      contact (SSA)d (includes: face, forearms, and hands)

Soil to skin adherence factor (SAF)e 0.4 0.3 na na mg/cm2

Absorption factors from soil (ABS)e unitless
Contact duration with groundwater in an excavation na 30 na na days
Contact time with groundwater in an excavation na 1 na na hour/day

(a)USEPA, 1997.  Exposure Factors  Handbook.
(b)Averaging time of exposure for carcinogenic effects are calculated as follows: 70-year lifetime exposure (70 years x 365 days/year = 25,550 days)
(c)Averaging time for noncarcinogenic effects are calculated as follows: ED years x 365 days/year
(d)From: USEPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels.
(e)From: USEPA, 2004.  RAGS Part E, Dermal Exposure Guidance .

na = not applicable
tbd = to be determined

-----------------------chemical specific-------------------------

3,300 3,300 na na cm2

Off-Site Residents

Hardesty Federal Complex - Kansas City, Missouri
Terracon Project No. 02107147

Table 3

 Summary of Human Exposure Assumptionsa



Title Name Responsibilities Phone  Number

Environmental 
Team Lead - 
Facilities 
Operations 

Kevin 
Phillips

General project oversight and management; financial oversight and budget 
approvals; scope development; report reviews 816-823-1220

On-site Security Joe Barro North Kansas City Bureau of Investigations. On-site security 816-471-2335

MDNR Project 
Manager Jim Harris Lead Agency; General project coordination and oversight; coordination of  

technical reviews and RI/FS Work Plan and supporting document approval 573-522-1892

Terracon Project 
Manager

Ashley D. 
Stuerke

General  project oversight and management; EPA and Client contact; scope 
and TSAP development and implementation; field oversight, data validation; 
report development 

913-998-7388

Terracon Quality 
Assurance 
Reviewer

Eric J. 
Gorman  Internal project audits; report reviews 913-998-7387

Quality Review 
Officer

Charles 
Vernoy Data validation and report reviews 843-884-1234

Professional 
Environmental 
Engineers

Robin R. 
Rodriguez, 
PhD

Human Health Risk Assessment 314-960-8206

Table 4

Hardesty Federal Complex - Kansas City, Missouri
Terracon Project No. 02107147

Project Personnel
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A.1 – 1999 Phase II (Terracon)  
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APPENDIX A 
Previous Investigations 

 
A.2 – CAPE Investigations   
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APPENDIX A 
Previous Investigations 

 
A.3 – Preliminary Assessment (Terracon) 
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APPENDIX A 
Previous Investigations 

 
A.4 – Site Investigation (Terracon)  



Proj. Mngr: TAR

Designed by: TAR

Drawn by: TAR

Proj. #  50017083

FN: Figure 5.ppt

Date: 3/4/02

FIGURE 5 - SI SOURCE LOCATIONS – ASH
HARDESTY FEDERAL COMPLEX

601-607 HARDESTY AVENUE
KANSAS CITY, MISSOURI

15950 College Blvd

Lenexa, Kansas  66219

= Approximate sampling location

DIAGRAM IS FOR GENERAL LOCATION ONLY, 
AND IS NOT INTENDED FOR CONSTRUCTION 

PURPOSES.  NOT TO SCALE.

10.5’

Approximate foot print of the ash clean-out room
in the basement of Building 3.

Ash-1

Ash-3 Ash-2



HARDESTY FEDERAL COMPLEX
Table 4: Analytical Results for Ash Samples, February 2002

Sample ID
Date 

Collected 
Date 

Received
Date 

Analyzed Analyte Result
Report 
Limit Units Method

EPA 
Regulatory 

Limit
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Arsenic < 0.100 0.1 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Barium < 1.00 1 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Cadmium < 0.100 0.1 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Chromium < 0.500 0.5 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Lead < 0.5000 0.5 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/25/02 Mercury < 0.0100 0.01 mg/l 7470A
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Selenium < 0.100 0.1 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/24/02 Silver < 0.100 0.1 mg/l 6010B
ASH-1 NORTH  2/19/02  2/20/02  2/22/02 TCLP Extraction Initiated 1311
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Arsenic < 0.100 0.1 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Barium < 1.00 1 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Cadmium < 0.100 0.1 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Chromium < 0.500 0.5 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Lead 0.83 0.5 mg/l 6010B 5
ASH-2 EAST  2/19/02  2/20/02  2/25/02 Mercury < 0.0100 0.01 mg/l 7470A
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Selenium < 0.100 0.1 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/24/02 Silver < 0.100 0.1 mg/l 6010B
ASH-2 EAST  2/19/02  2/20/02  2/22/02 TCLP Extraction Initiated 1311
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Arsenic < 0.100 0.1 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Barium < 1.00 1 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Cadmium < 0.100 0.1 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Chromium < 0.500 0.5 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Lead < 0.5000 0.5 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/25/02 Mercury < 0.0100 0.01 mg/l 7470A
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Selenium < 0.100 0.1 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/24/02 Silver < 0.100 0.1 mg/l 6010B
ASH-3 WEST  2/19/02  2/20/02  2/22/02 TCLP Extraction Initiated 1311
ASH-4F  2/19/02  2/20/02  2/22/02 Arsenic < 0.100 0.1 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/22/02 Barium < 1.00 1 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/22/02 Cadmium < 0.100 0.1 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/22/02 Chromium < 0.500 0.5 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/22/02 Lead < 0.5000 0.5 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/26/02 Mercury < 0.0100 0.01 mg/l 7470A
ASH-4F  2/19/02  2/20/02  2/22/02 Selenium < 0.100 0.1 mg/l 6010B
ASH-4F  2/19/02  2/20/02  2/22/02 Silver < 0.100 0.1 mg/l 6010B

EPA = U.S. Environmental Protection Agency
F = Field Blank
ID = Identification
mg/l = milligrams per liter = parts per million (ppm)
TCLP = Toxicity Characteristic Leaching Procedure

N:\DATA\PROJECTS.02\02027042\Final SI\Tables\Table 4.xls

























HARDESTY FEDERAL COMPLEX
SOIL ANALYTICAL DATA

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method
Date 

Collected 
SS-1B

background SS-2 SS-3 SS-4 SS-5
SS-6D
(Dup)

Acenaphthene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Acenaphthylene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Anthracene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Benzo(a)anthracene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Benzo(a)pyrene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Benzo(b)fluoranthene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Benzo(g,h,i)perylene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Benzo(k)fluoranthene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Bromophenylphenylether mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Butylbenzylphthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Carbazole mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Chloro-3-methylphenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Chloroaniline mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
bis(2-Chloroethoxy)methane mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
bis(2-Chloroethyl)ether mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
bis(2-Chloroisopropyl)ether mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Chloronaphthalene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Chlorophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Chlorophenylphenylether mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Chrysene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Dibenzofuran mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Dibenz(a,h)anthracene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
1,2-Dichlorobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
1,3-Dichlorobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
1,4-Dichlorobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
3,3'-Dichlorobenzidine mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4-Dichlorophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Diethylphthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4-Dimethylphenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Dimethylphthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Di-n-butylphthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4,6-Dinitro-2-methylphenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4-Dinitrophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4-dinitrotoluene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,6-Dinitrotoluene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Di-n-octylphthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Fluoranthene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Fluorene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Hexachlorobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Hexachlorobutadiene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Hexachlorocyclopentadiene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Hexachloroethane mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Indeno(1,2,3-cd)pyrene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Isophorone mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Methylnaphthalene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Methylphenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
m,p-Methylphenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Naphthalene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Nitroaniline mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
3-Nitroaniline mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Nitroaniline mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Nitrobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2-Nitrophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
4-Nitrophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
N-nitrosodi-n-propylamine mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
N-nitrosodiphenylamine mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Pentachlorophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Phenanthrene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Phenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Pyrene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Bis(2-ethylhexyl)phthalate mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
1,2,4-Trichlorobenzene mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4,5-Trichlorophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
2,4,6-Trichlorophenol mg/kg 8270C  2/19/02 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330 < 0.330
Acetone mg/kg 8260B  2/19/02 < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000
Benzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromochloromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromoform mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromomethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Butanone mg/kg 8260B  2/19/02 < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000
n-Butylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
sec-Butylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
t-Butylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Carbon disulfide mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Carbon tetrachloride mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.002001
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HARDESTY FEDERAL COMPLEX
SOIL ANALYTICAL DATA

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method
Date 

Collected 
SS-1B

background SS-2 SS-3 SS-4 SS-5
SS-6D
(Dup)

Chloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloroform mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Chlorotoluene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Chlorotoluene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromo-3-chloropropane mg/kg 8260B  2/19/02 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Dibromochloromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromoethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dibromomethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,4-Dichlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dichlorodifluoromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 0.116 0.003 < 0.00200 0.0036
cis-1,2-Dichloroethene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0474 < 0.00200
trans-1,2-Dichloroethene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichloropropane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichloropropane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2,2-Dichloropropane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloropropene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
cis-1,3-Dichloropropene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
trans-1,3-Dichloropropene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Ethylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Hexachlorobutadiene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Hexanone mg/kg 8260B  2/19/02 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Isopropylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Isopropyltoluene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Methyl-2-pentanone mg/kg 8260B  2/19/02 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Methylene chloride mg/kg 8260B  2/19/02 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
Naphthalene mg/kg 8260B  2/19/02 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
n-Propylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Styrene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1,2-Tetrachloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,2,2-Tetrachloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 0.0064 < 0.00200 0.0293 < 0.00200
Tetrachloroethene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 0.002 < 0.00200 0.0074 < 0.00200
Toluene mg/kg 8260B  2/19/02 0.005 0.0051 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,3-Trichlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trichlorobenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1-Trichloroethane mg/kg 8260B  2/19/02 < 0.00200 0.0059 2.03 0.04 0.009 0.0523
1,1,2-Trichloroethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Trichloroethene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 0.0085 < 0.00200 0.044 < 0.00200
1,2,3-Trichloropropane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trimethylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3,5-Trimethylbenzene mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Vinyl chloride mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Xylenes (Total) mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromodichloromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Trichlorofluoromethane mg/kg 8260B  2/19/02 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Arsenic mg/kg 6010B  2/19/02 8.108 6.175 7.171 8.077 6.87 7.045
Barium mg/kg 6010B  2/19/02 227.799 165.339 152.988 149.423 179.008 154.403
Cadmium mg/kg 6010B  2/19/02 < 0.965 < 0.996 < 0.996 < 0.962 < 0.954 < 0.978
Chromium mg/kg 6010B  2/19/02 19.112 18.327 18.725 18.077 13.168 13.699
Lead mg/kg 6010B  2/19/02 8.687 8.964 8.367 9.038 9.16 9.198
Mercury mg/kg 7471A  2/19/02 < 0.098 < 0.101 < 0.100 < 0.099 < 0.100 < 0.100
Selenium mg/kg 6010B  2/19/02 < 0.965 < 0.996 < 0.996 < 0.962 < 0.954 < 0.978
Silver mg/kg 6010B  2/19/02 < 0.965 < 0.996 < 0.996 < 0.962 < 0.954 < 0.978

Gray shading. Analtye detected above the laboratory detection limits.
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HARDESTY FEDERAL COMPLEX
Analytical Results for Groundwater Samples, February 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte
Date 

Collected Units Method
GW-1B

(background) GW-2 GW-5
GW-6D 
(Duplicate)

GW-8T 
(Trip Blank)

Acenaphthene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Acenaphthylene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Anthracene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Benzo(a)anthracene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Benzo(a)pyrene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Benzo(b)fluoranthene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Benzo(g,h,i)perylene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Benzo(k)fluoranthene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Bromophenyl-phenylether  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Butylbenzylphthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Carbazole  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Chloro-3-methylphenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Chloroaniline  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Bis(2-chloroethoxy)methane  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Bis(2-chloroethyl)ether  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Bis(2-chloroisopropyl)ether  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Chloronaphthalene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Chlorophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Chlorophenyl-phenylether  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Chrysene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dibenzofuran  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dibenz(a,h)anthracene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
1,2-Dichlorobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
1,3-Dichlorobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
1,4-Dichlorobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
3,3'-Dichlorobenzidine  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4-Dichlorophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Diethylphthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4-Dimethylphenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dimethylphthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Di-n-Butylphthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4,6-Dinitro-2-methylphenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4-Dinitrophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4-dinitrotoluene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,6-Dinitrotoluene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Di-n-octylphthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Fluoranthene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Fluorene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Hexachlorobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Hexachlorobutadiene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Hexachlorocyclopentadiene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Hexachloroethane  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Indeno(1,2,3-cd)pyrene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Isophorone  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Methylnaphthalene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Methylphenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
3 and 4-Methylphenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Naphthalene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Nitroaniline  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
3-Nitroaniline  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Nitroaniline  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Nitrobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2-Nitrophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
4-Nitrophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
N-Nitroso-Di-n-Propylamine  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
N-Nitrosodiphenylamine  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Pentachlorophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Phenanthrene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Phenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Pyrene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Bis(2-ethylhexyl)phthalate  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
1,2,4-Trichlorobenzene  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4,5-Trichlorophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
2,4,6-Trichlorophenol  2/20/02 mg/l 8270C < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Acetone  2/20/02 mg/l 8260B < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000
Benzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromochloromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromoform  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromomethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Butanone  2/20/02 mg/l 8260B < 0.05000 < 0.05000 < 0.05000 < 0.05000 < 0.05000
n-Butylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
sec-Butylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
t-Butylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.002001
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HARDESTY FEDERAL COMPLEX
Analytical Results for Groundwater Samples, February 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte
Date 

Collected Units Method
GW-1B

(background) GW-2 GW-5
GW-6D 
(Duplicate)

GW-8T 
(Trip Blank)

Carbon disulfide  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Carbon tetrachloride  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloroform  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0045
Chloromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Chlorotoluene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Chlorotoluene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromo-3-chloropropane  2/20/02 mg/l 8260B < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Dibromochloromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromoethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dibromomethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,4-Dichlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dichlorodifluoromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
cis-1,2-Dichloroethene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 0.0542 0.0627 < 0.00200
trans-1,2-Dichloroethene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 0.0038 0.0049 < 0.00200
1,2-Dichloropropane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichloropropane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2,2-Dichloropropane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloropropene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
cis-1,3-Dichloropropene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
trans-1,3-Dichloropropene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Ethylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Hexachlorobutadiene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Hexanone  2/20/02 mg/l 8260B < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Isopropylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Isopropyltoluene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Methyl-2-pentanone  2/20/02 mg/l 8260B < 0.01000 < 0.01000 < 0.01000 < 0.01000 < 0.01000
Methylene chloride  2/20/02 mg/l 8260B < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
Naphthalene  2/20/02 mg/l 8260B < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
n-Propylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Styrene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1,2-Tetrachloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,2,2-Tetrachloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 0.0023 0.0022 < 0.00200
Tetrachloroethene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 0.0032 0.0038 < 0.00200
Toluene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,3-Trichlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trichlorobenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1-Trichloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,2-Trichloroethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Trichloroethene  2/20/02 mg/l 8260B < 0.00200 0.0728 0.0515 0.0633 < 0.00200
1,2,3-Trichloropropane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trimethylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3,5-Trimethylbenzene  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Vinyl chloride  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Xylenes (Total)  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromodichloromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0027
Trichlorofluoromethane  2/20/02 mg/l 8260B < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Arsenic  2/20/02 mg/l 6010B 0.34 0.622 0.025 0.028 < 0.0050
Barium  2/20/02 mg/l 6010B 15.12 3.76 1 0.977 < 0.0100
Cadmium  2/20/02 mg/l 6010B 0.036 0.034 0.004 0.004 < 0.0010
Chromium  2/20/02 mg/l 6010B 1.352 0.362 0.062 0.059 < 0.0050
Lead  2/20/02 mg/l 6010B 0.966 0.368 0.109 0.101 < 0.0030
Selenium  2/20/02 mg/l 6010B 0.022 0.042 < 0.0050 0.007 < 0.0050
Silver  2/20/02 mg/l 6010B < 0.0100 < 0.0100 < 0.0050 < 0.0050 < 0.0050
Mercury  2/20/02 mg/l 7470A 0.0014 < 0.0002 0.0007 0.0009 < 0.0002

Gray shading. Analtye detected above the laboratory detection limits.
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HARDESTY FEDERAL COMPLEX
Table 6: RCRA Metals Analytical Results for Groundwater Samples, June 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method Date 
Collected 

CAPE-4 CAPE-X 
(MW-10)

CAPE-6 FB
(Field Blank)

GW-3 FD-GW-3 
(Dup)

GW-5

Arsenic mg/l 6010B  6/ 5/02 < 0.0050 < 0.0050 0.034 < 0.0050 < 0.0050 < 0.0050 < 0.0050
Barium mg/l 6010B  6/ 5/02 0.048 0.079 0.751 < 0.0100 0.315 0.317 0.141
Cadmium mg/l 6010B  6/ 5/02 < 0.0010 < 0.0010 0.004 < 0.0010 < 0.0010 0.001 0.001
Chromium mg/l 6010B  6/ 5/02 < 0.0050 < 0.0050 0.007 < 0.0050 < 0.0050 < 0.0050 < 0.0050
Lead mg/l 6010B  6/ 5/02 < 0.0030 < 0.0030 < 0.0030 < 0.0030 < 0.0030 < 0.0030 < 0.0030
Selenium mg/l 6010B  6/ 5/02 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050
Silver mg/l 6010B  6/ 5/02 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050
Mercury mg/l 7470A  6/ 5/02 < 0.00020 < 0.00020 < 0.00020 < 0.00020 < 0.00020 < 0.00020 < 0.00020

Gray shading. Analtye detected above the laboratory detection limits.
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HARDESTY FEDERAL COMPLEX
VOC Analytical Results for Groundwater Samples, June 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method
Date 

Collected GW-1 CAPE-4 CAPE-6
CAPE-X 
(MW-10) GW-3

FD-GW-3
(Dup) GW-5

FB
Field Blank) TB

Acetone mg/l 8260B 6/ 5/02 < 0.0500 < 0.0500 < 0.0500 < 0.0500 < 0.0500 0.0161 < 0.0500 < 0.0500 < 0.0500
Benzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromochloromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromoform mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromomethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
2-Butanone mg/l 8260B 6/ 5/02 < 0.0500 < 0.0500 < 0.0500 < 0.0500 < 0.0500 0.0138 < 0.0500 < 0.0500 < 0.0500
n-Butylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
sec-Butylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 0.0067 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
t-Butylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Carbon disulfide mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Carbon tetrachloride mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Chlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Chloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Chloroform mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Chloromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
2-Chlorotoluene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
4-Chlorotoluene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2-Dibromo-3-chloropropane mg/l 8260B 6/ 5/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dibromochloromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2-Dibromoethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Dibromomethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2-Dichlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 0.0045 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,3-Dichlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,4-Dichlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Dichlorodifluoromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1-Dichloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2-Dichloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0028 < 0.0020 < 0.0020
1,1-Dichloroethene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
cis-1,2-Dichloroethene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0072 0.0273 < 0.0020 < 0.0020
trans-1,2-Dichloroethene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0023 < 0.0020 < 0.0020
1,2-Dichloropropane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,3-Dichloropropane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
2,2-Dichloropropane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1-Dichloropropene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
cis-1,3-Dichloropropene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
trans-1,3-Dichloropropene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Ethylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Hexachlorobutadiene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
2-Hexanone mg/l 8260B 6/ 5/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Isopropylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
4-Isopropyltoluene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
4-Methyl-2-pentanone mg/l 8260B 6/ 5/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Methylene chloride mg/l 8260B 6/ 5/02 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050
Naphthalene mg/l 8260B 6/ 5/02 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050
n-Propylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Styrene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1,1,2-Tetrachloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1,2,2-Tetrachloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0211 0.166 0.269 < 0.0020 < 0.0020
Tetrachloroethene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0013 0.0196 < 0.0020 < 0.0020
Toluene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2,3-Trichlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2,4-Trichlorobenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1,1-Trichloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,1,2-Trichloroethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 0.0084 0.0112 < 0.0020 < 0.0020
Trichloroethene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 0.0032 0.0799 0.239 2.07 < 0.0020 < 0.0020
1,2,3-Trichloropropane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2,4-Trimethylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,3,5-Trimethylbenzene mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Vinyl chloride mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Xylenes (Total) mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromodichloromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Trichlorofluoromethane mg/l 8260B 6/ 5/02 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

Gray shading. Analtye detected above the laboratory detection limits.
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HARDESTY FEDERAL COMPLEX
VOC Analytical Results for Groundwater Samples, July 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method
Date 

Collected GW-1 GW-4 GW-8 GW-9
FD-GW-9
(Dup)

FB 
(Field Blank)

TB
(Trip Blank)

Acetone mg/l 8260B  7/ 1/02 < 0.0500 0.0154 < 0.0500 < 0.0500 < 0.0500 < 0.0500 < 0.0500
Benzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Bromobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Bromochloromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Bromoform mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Bromomethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
2-Butanone mg/l 8260B  7/ 1/02 < 0.0500 0.012 < 0.0500 < 0.0500 < 0.0500 < 0.0500 < 0.0500
n-Butylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
sec-Butylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
t-Butylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Carbon disulfide mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Carbon tetrachloride mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Chlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Chloroethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Chloroform mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Chloromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
2-Chlorotoluene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
4-Chlorotoluene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2-Dibromo-3-chloropropane mg/l 8260B  7/ 1/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dibromochloromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2-Dibromoethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Dibromomethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2-Dichlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,3-Dichlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,4-Dichlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 0.0005 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Dichlorodifluoromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1-Dichloroethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2-Dichloroethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1-Dichloroethene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
cis-1,2-Dichloroethene mg/l 8260B  7/ 1/02 < 0.00100 0.039 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
trans-1,2-Dichloroethene mg/l 8260B  7/ 1/02 < 0.00100 0.0056 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2-Dichloropropane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 0.0008 0.0008 < 0.00100 < 0.00100
1,3-Dichloropropane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
2,2-Dichloropropane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1-Dichloropropene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
cis-1,3-Dichloropropene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
trans-1,3-Dichloropropene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Ethylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Hexachlorobutadiene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
2-Hexanone mg/l 8260B  7/ 1/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Isopropylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
4-Isopropyltoluene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
4-Methyl-2-pentanone mg/l 8260B  7/ 1/02 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Methylene chloride mg/l 8260B  7/ 1/02 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
Naphthalene mg/l 8260B  7/ 1/02 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
n-Propylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Styrene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1,1,2-Tetrachloroethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1,2,2-Tetrachloroethane mg/l 8260B  7/ 1/02 < 0.00100 0.124 < 0.00100 0.001 0.0011 < 0.00100 < 0.00100
Tetrachloroethene mg/l 8260B  7/ 1/02 < 0.00100 0.0057 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Toluene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2,3-Trichlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2,4-Trichlorobenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1,1-Trichloroethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,1,2-Trichloroethane mg/l 8260B  7/ 1/02 < 0.00100 0.0075 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Trichloroethene mg/l 8260B  7/ 1/02 < 0.00100 0.812 0.0011 0.0191 0.0188 < 0.00100 < 0.00100
1,2,3-Trichloropropane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,2,4-Trimethylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
1,3,5-Trimethylbenzene mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Vinyl chloride mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Xylenes (Total) mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Bromodichloromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100
Trichlorofluoromethane mg/l 8260B  7/ 1/02 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100 < 0.00100

Gray shading. Analtye detected above the laboratory detection limits.
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HARDESTY FEDERAL COMPLEX
VOC Analytical Results for Groundwater Samples, October 2002

Data from Terracon's 2002 SI. Table revised for RI/FS Work Plan for data to be more easily compared.

Analyte Units Method
Date 

Collected GW-10 GW-11 GW-12 GW-13 GW-14 GW-15 GW-16 GW-17 GW-18 GW-19 GW-20 GW-21 GW-22 GW-23
GW-23D
(DUP) GW-24 GW-25 GW-26

FB at GW-19
Field Blank

TB
Trip Blank

Acetone mg/l 8260B 10/4/2002 < 0.0100 < 0.0100 < 0.0100 < 0.0100 0.0227 0.0298 < 0.0100 < 0.0100 < 0.0100 0.0127 < 0.0100 < 0.0100 < 0.0100 0.0144 < 0.0100 0.0247 0.0155 < 0.0100 < 0.0100 < 0.0100
Benzene mg/l 8260B 10/4/2002 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromochloromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromoform mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Bromomethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Butanone mg/l 8260B 10/4/2002 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
n-Butylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
sec-Butylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
t-Butylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Carbon disulfide mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0053 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Carbon tetrachloride mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloroethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Chloroform mg/l 8260B 10/4/2002 0.0034 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.004 < 0.00200 < 0.00200
Chloromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Chlorotoluene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Chlorotoluene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromo-3-chloropropane mg/l 8260B 10/4/2002 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Dibromochloromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dibromoethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dibromomethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,4-Dichlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Dichlorodifluoromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2-Dichloroethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloroethene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
cis-1,2-Dichloroethene mg/l 8260B 10/4/2002 0.0334 < 0.00200 0.0204 < 0.00200 < 0.00200 < 0.00200 0.0973 0.0176 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.003 0.0032 < 0.00200 < 0.00200 0.0187 < 0.00200 < 0.00200
trans-1,2-Dichloroethene mg/l 8260B 10/4/2002 0.0081 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0029 0.0435 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0033 < 0.00200 < 0.00200
1,2-Dichloropropane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,3-Dichloropropane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2,2-Dichloropropane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1-Dichloropropene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
cis-1,3-Dichloropropene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
trans-1,3-Dichloropropene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Ethylbenzene mg/l 8260B 10/4/2002 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Hexachlorobutadiene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
2-Hexanone mg/l 8260B 10/4/2002 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Isopropylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Isopropyltoluene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
4-Methyl-2-pentanone mg/l 8260B 10/4/2002 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.0100
Methylene chloride mg/l 8260B 10/4/2002 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
Naphthalene mg/l 8260B 10/4/2002 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500 < 0.00500
n-Propylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Styrene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1,2-Tetrachloroethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,2,2-Tetrachloroethane mg/l 8260B 10/4/2002 3.11 0.0374 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.081 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0424 0.0519 < 0.00200 0.0388 0.715 < 0.00200 < 0.00200
Tetrachloroethene mg/l 8260B 10/4/2002 0.0434 0.0055 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0055 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.0121 0.0117 < 0.00200 0.0052 0.0214 < 0.00200 < 0.00200
Toluene mg/l 8260B 10/4/2002 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,2,3-Trichlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trichlorobenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,1-Trichloroethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,1,2-Trichloroethane mg/l 8260B 10/4/2002 0.0411 0.0027 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 0.009 0.0083 < 0.00200 0.0042 0.0445 < 0.00200 < 0.00200
Trichloroethene mg/l 8260B 10/4/2002 3.18 0.307 0.0901 0.197 < 0.00200 < 0.00200 0.0034 0.169 0.298 0.0442 < 0.00200 < 0.00200 0.0128 1.26 1.26 0.0249 0.526 2.88 < 0.00200 < 0.00200
1,2,3-Trichloropropane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
1,2,4-Trimethylbenzene mg/l 8260B 10/4/2002 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
1,3,5-Trimethylbenzene mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Vinyl chloride mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Xylenes (Total) mg/l 8260B 10/4/2002 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020
Bromodichloromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200
Trichlorofluoromethane mg/l 8260B 10/4/2002 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200 < 0.00200

Gray shading. Analtye detected above the laboratory detection limits.
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APPENDIX A 
Previous Investigations 

 
A.5 – On-site Groundwater Investigation Report (Terracon)



ON SITE GROUNDWATER INVESTIGATION REPORT

HARDESTY FEDERAL COMPLEX
601-607 HARDESTY AVENUE

KANSAS CITY, JACKSON COUNTY, MISSOURI

EPA ID No. MON000703320

Terracon Project No. 02037021
August 20, 2003

Prepared for:

UNITED STATES GENERAL SERVICES ADMINISTRATION
Kansas City, Missouri

Prepared by:

Lenexa, Kansas





TABLE 3

SUMMARY OF SOIL ANALYTICAL DATA

HARDESTY FEDERAL COMPLEX

KANSAS CITY, JACKSON COUNTY, MISSOURI
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2,700 630 66 0.8 1,200 2,900 400 51 10 2 40 650 5 40 100 42 418
none none 2.8 0.6 0.5 1.0 32 0.02 0.8 0.004 0.1 3.7 0.04 0.1 none none 16

B1 (10-15) 6/3/03 CMW 1S ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0063 0.00270 0.0143

B3 (10-12.3) 6/5/03 CMW 2D ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

B4 (28.5-30)^ 6/5/03 CMW 2S ND 0.00780 ND ND 0.0082 0.0063 0.0025 ND ND ND ND 0.0224 ND ND 0.0175 0.00540 0.0486

B5 (13.5-15) 6/6/03 CMW 3S ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0087 0.00420 ND

B5 (20-25)^ 6/6/03 CMW 3S ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

B7 (2.5-5) 6/9/03 CMW 4S ND ND ND ND ND ND 0.0020 ND ND ND ND ND ND ND ND ND 0.0119

B7A (15-20) 6/9/03 CMW 4S ND ND ND ND ND ND ND ND ND ND ND ND ND 0.0092 ND ND ND

B7B (15-20) 6/9/03 CMW 4S 0.0515 ND ND ND ND ND ND ND ND ND ND ND ND 0.0150 ND ND ND

B9 (5-10) 6/10/03 CMW 5S 0.0746 ND ND ND ND ND ND ND ND 0.0022 ND ND ND 0.0116 ND ND ND

B9 (25-30)^ 6/10/03 CMW 5S ND ND 0.0042 0.0075 0.0157 0.0038 ND ND 0.0293 50.5 0.980 ND 0.330 25.6 ND ND ND

Trip Blank NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Rinsate 6/10/03 NA ND ND ND ND ND ND ND 0.00790 ND ND ND 0.0012 ND ND ND ND ND

Laboratory data source: TestAmerica, Inc.

*Missouri Department of Natural Resources (MDNR) Cleanup Levels For Missouri (CALM) Soil Target Concentrations (STARC), Scenario A, dated September 1, 2001.

**MDNR CALM Leaching to Groundwater Values, dated September 1, 2001.

^Samples collected below established groundwater level.

Notes:

1)  All soil concentrations reported in milligrams/kilogram (mg/kg) (same as parts per million (ppm)).

2)  ND = not detected above the reporting limit in mg/kg (ppm) as noted in the laboratory analytical report.

3)  Gray shaded bold cells indicate levels above MDNR CALM STARC, Scenario A, or GW Leach.

4) Not established (NE).

5) NA = not applicable.

STARC*
GW Leach**

N:\DATA\PROJECTS.03\02037021\Field data and info\SOIL Data from MWs.xls



TABLE 4

SUMMARY OF GROUNDWATER ANALYTICAL DATA

HARDESTY FEDERAL COMPLEX

KANSAS CITY, JACKSON COUNTY, MISSOURI

Sample ID
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None NE 0.1 0.08 0.6 0.005 0.007 0.07 0.1 0.07 0.0003 0.005 0.2 0.005 0.005 0.002
CMW 1S 6/14/03 ND** ND ND ND ND ND ND 0.00440 0.00260 ND 0.0165 0.00200 ND ND 0.0456 ND

CMW 1D 6/14/03 ND** ND ND ND ND ND ND ND ND ND 0.00180 ND ND ND 0.0191 ND

CMW 2S 6/14/03 ND** ND ND ND ND ND ND 0.0568 0.0484 ND 0.00100 ND ND ND 0.0112 0.00230
CMW 2D 6/14/03 ND** ND ND ND ND ND ND ND ND ND 0.00220 0.00270 ND 0.00120 0.218 ND

CMW 3S 6/14/03 ND** ND ND ND ND ND ND 0.0284 0.00230 ND ND ND ND ND 0.0172 ND

CMW 3D 6/14/03 ND** ND ND ND ND ND ND 0.00240 ND ND ND ND ND ND 0.411 0.00170

CMW 4S 6/14/03 ND** ND ND 0.00140 ND ND ND ND ND ND 0.0204 0.00450 ND 0.00110 0.212 ND

CMW 4D 6/14/03 ND** ND ND ND ND ND ND ND ND ND 0.00100 0.00200 ND ND 0.150 ND

CMW 5S 6/14/03 0.0304 ND 0.00650 0.0133 ND 0.00120 0.0434 0.0689 0.0216 0.0354 25.6 0.692 0.110 0.198 12.3 ND

CMW 5D 6/14/03 ND** ND ND ND ND ND ND 0.00250 ND ND 0.0504 0.0526 ND 0.0107 2.18 ND

MW-6 6/14/03 ND** 0.00480 ND ND 0.00440 ND ND ND ND ND ND ND ND ND ND ND

MW X 6/14/03 ND** ND ND ND ND ND ND ND ND ND ND ND ND ND 0.00370 ND

Duplicate (a) 6/14/03 ND** ND ND ND ND ND ND 0.00260 ND ND 0.0548 0.0529 ND 0.0111 1.75 ND

Trip Blank 6/14/03 ND** ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Field Blank 6/14/03 ND** ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Laboratory data source: TestAmerica, Inc.

*Missouri Department of Natural Resources (MDNR) Cleanup Levels For Missouri (CALM) Groundwater Target Concentrations (GTARC), dated September 1, 2001.

(a) Duplicate of CMW-5D 

Notes:

1)  All groundwater concentrations reported in milligrams/liter (mg/l) (same as parts per million (ppm)).

2)  ND = not detected above the reporting limit of 0.00100 mg/l (ppm).

3) ND** = not detected above the reporting limit of 0.0250 mg/l (ppm).

4)  Gray shaded bold cells indicate levels above MDNR CALM GTARC.

5) Not established (NE).

GTARC*
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APPENDIX A 
Previous Investigations 

 
A.6 – Off-site Groundwater Investigation Report (Terracon)
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APPENDIX A 
Previous Investigations 

 
A.7 – Off-site Groundwater Report Investigation Report 

 (Burns & McDonnell)   
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APPENDIX A 
Previous Investigations 

 
A.8 – Limited Soils Investigation (SCS Engineers)
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HARDESTY FEDREAL COMPLEX
SOILS DATA

Data from  SCS Limited Soils Investigation. Data obtained from the laboratory analytical report. 

SB1 SB2 SB3 SB4 SB5 SB6 SB7 SB8 SB9 SB10 SB11 SB12
PCB's ND ND ND ND 5 ND ND
Acetone mg/kg 0.059 0.089 0.067 0.066 0.078 ND 0.067 ND ND ND ND ND
Benzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Bromobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Bromochloromethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Bromoform mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Bromomethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
2-Butanone mg/kg ND ND ND ND ND ND 0.064 ND ND ND ND ND
sec-Butylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
n-Butylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
tert-Butylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Carbon disulfide mg/kg ND ND ND 0.005 ND 0.008 0.015 0.005 ND ND ND ND
Carbon Tetrahcloride mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Chlorodibromomethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Chloroethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Chloroform mg/kg ND 0.003 ND ND ND ND ND ND ND ND ND ND
Chloromethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
2-Chlorotoluene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
4-Chlorotoluene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dibromo-3-chloropropane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dibromoethane (EDB) mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Dibromomethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Dichlorodifluoromethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethene mg/kg ND 0.002 ND ND ND 0.061 0.88 1.4 0.035 0.012 ND ND
1,1-Dichloroethene mg/kg ND 0.02 ND 0.002 ND ND ND ND ND ND ND ND
trans-1,2-Dichloroethene mg/kg ND ND ND ND ND 0.004 0.011 0.032 0.009 0.003 ND ND
1,3-Dichloropropane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
2,2-Dichloropropane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1-Dichloropropene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Hexachlorobutadiene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
2-Hexanone mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Isopropylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
p-Isopropyltoluene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
MtBE mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Naphthalene mg/kg ND 0.005 ND 0.007 ND ND ND ND ND ND ND ND
n-Propylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
Styrene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1,1,2-Tetrachloroethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane mg/kg ND ND ND 0.004 ND ND ND ND ND ND ND ND
Tetrachloroethene mg/kg ND 0.004 ND 0.006 0.005 ND ND ND 0.005 0.01 0.003 ND
Toluene mg/kg ND ND ND ND ND ND ND ND ND ND ND 0.002
1,2,3-Trichlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichloroethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane mg/kg 0.006 0.051 ND 0.004 ND ND ND ND ND ND ND ND
Trichloroethene mg/kg ND 0.026 0.002 0.01 0.036 0.013 0.002 0.04 0.407 0.322 0.049 0.002
Trichlorofluoromethane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2,3-Trichloropropane mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,3,5-Trimethylbenzene mg/kg ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trimethylbenzene mg/kg ND 0.002 ND ND ND ND ND ND ND ND ND ND
Vinyl chloride ND ND ND ND ND ND ND ND ND ND ND ND
Xylenes, total ND ND ND ND ND ND ND ND ND ND ND ND
Diesel mg/kg 138 19.3 23.3 ND 29 ND ND
GRO ND ND ND ND ND ND ND

Gray shading. Analtye detected above the laboratory detection limits.

1
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APPENDIX A 
Previous Investigations 

 
A.9 – 2010 Groundwater Sampling Report (Terracon)



Off-Site Well Installation and Groundwater 
Sampling 

Hardesty Federal Complex 

601 Hardesty Avenue 

Kansas City, Jackson County, Missouri 

 
January 11, 2011 

Terracon Project No. 02107044 

 
EPA Region 7 

EPA ID No. MON000703320 

 

 
 

 
 
 

Prepared for: 

General Services Administration 

Kansas City, Missouri 

 
Prepared by: 

Terracon Consultants, Inc. 

Lenexa, Kansas 

 















Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene 
(DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane 
(TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L

CMW - 1S 10/21/2010 ND ND 0.242 ND 0.007 ND
CMW - 1D 10/21/2010 ND ND 0.0565 ND ND ND
CMW - 2S 10/21/2010 ND ND 0.0018 ND ND ND
CMW - 2D 10/21/2010 ND ND 0.218 ND 0.0024 ND
CMW - 3S 10/21/2010 ND ND 0.0322 ND ND ND
CMW - 3D 10/21/2010 ND ND 0.372 ND ND ND
CMW - 4S 10/21/2010 ND 0.001 0.356 ND 0.003 ND
CMW - 4D 10/21/2010 ND ND 0.0842 ND 0.0011 ND
CMW - 5S 10/22/2010 ND <0.2 1.19 294 0.756 7.85 ND <0.2
CMW - 5D 10/22/2010 ND 0.0027 0.603 ND 0.0095 ND

MW - 6 10/25/2010 ND ND 0.0037 ND ND ND
DUP - 2 (MW - 6) 10/25/2010 ND ND ND ND ND ND

MW - X 10/25/2010 ND ND 0.0016 ND ND ND
DUP - 1 (MW - X) 10/25/2010 ND ND 0.0013 ND ND ND

0.002 0.007 0.005 0.005 0.005 0.000689

0.111* 5.83 1.60 1.98 0.338 1.54

0.0206* 13.4 0.722 0.305 0.00506 0.0645

0.582** 43.3 8.41 10.4 1.77 8.06

0.0753** 74.4 2.64 1.11 0.0185 0.236
Not Provided 228 49.3 Not Provided Not Provided Not Provided

Source: 

   Keystone Laboratories, Inc., 2010

   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance, Appendix B, June 2006.Corrective Action (MRBCA) 

Notes:

   ND = Not detected above the laboratory analytical detection limit.  See individual lab reports for chemical specific detection limit (<0.001)

   BOLD = detections above MRBCA DTLs

   Highlighted = Detections above Residential RBTL: Indoor Inhalation of Vapor Emissions
    1

 = SSTLs obtained from Off-Site Groundwater Investigation Report dated July 12, 2004 prepared by Burns & McDonnell Engineering Company, Inc.; protective for indoor residents

   * = Value for residential scenario's associated with vinyl chloride

   ** = Value for occupational scenario's associated with vinyl chloride

MRBCA Default Target Levels (DTLs) - Domestic Use

Residential RBTL: Indoor Inhalation of Vapor Emissions

Site Specific Target Levels (SSTLs)1

Residential RBTL: Dermal Contact

Non-Residential RBTL: Indoor Inhalation of Vapor Emissions

TABLE 2
On-Site Summary of Groundwater Analytical Data

Off-Site Well Installation and Groundwater Sampling Report
Terracon Project No. 02107044

Non-Residential RBTL: Dermal Contact

Sample ID Collection Date



Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene 
(DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane 
(TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B

Units mg/L mg/L mg/L mg/L mg/L mg/L

CMW - 6S 10/21/2010 ND ND 0.0043 ND ND ND

CMW - 6D 10/21/2010 ND ND ND ND ND ND

CMW - 7S 10/21/2010 ND ND ND ND ND ND

CMW - 7D 10/21/2010 ND ND 0.0032 ND ND ND

CMW - 8S 10/20/2010 ND ND ND ND ND ND

CMW - 8D 10/20/2010 ND ND 0.274 ND ND ND

CMW - 10S 10/19/2010 ND ND 0.0067 ND ND ND

CMW - 10D 10/19/2010 ND ND 0.033 ND ND ND

CMW - 11 10/19/2010 ND ND ND ND ND ND

0.002 0.007 0.005 0.005 0.005 0.000689

0.111* 5.83 1.60 1.98 0.338 1.54

0.0206* 13.4 0.722 0.305 0.00506 0.0645

0.582** 43.3 8.41 10.4 1.77 8.06

0.0753** 74.4 2.64 1.11 0.0185 0.236

Not Provided 228 49.3 Not Provided Not Provided Not Provided

Source: 

   Keystone Laboratories, Inc., 2010

   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance, Appendix B, June 2006.Corrective Action (MRBCA) 

Notes:

   ND = Not detected above the laboratory analytical detection limit.  See individual lab reports for chemical specific detection limit (<0.001)

  BOLD = detections above MRBCA DTLs

   Highlighted = Detections above Residential RBTL: Indoor Inhalation of Vapor Emissions
    1

 = SSTLs obtained from Off-Site Groundwater Investigation Report dated July 12, 2004 prepared by Burns & McDonnell Engineering Company, Inc.; protective for indoor residents

   * = Value for residential scenario's associated with vinyl chloride

   ** = Value for occupational scenario's associated with vinyl chloride

TABLE 3

Site Specific Target Levels1

Sample ID Collection 
Date

MRBCA Default Target Levels (DTLs) - Domestic Use

Residential RBTL: Indoor Inhalation of Vapor Emissions

Residential RBTL: Dermal Contact
Non-Residential RBTL: Indoor Inhalation of Vapor 

Emissions

Off-Site Summary of Groundwater Analytical Data
Off-Site Well Installation and Groundwater Sampling Report

Terracon Project No. 02107044

Non-Residential RBTL: Dermal Contact
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APPENDIX A 
Previous Investigations 

 
A.10 – March 2011Groundwater Sampling Report (Terracon)



March 2011 Groundwater Sampling Report 
Hardesty Federal Complex 

607 Hardesty Avenue 

Kansas City, Jackson County, Missouri 

 
June 10, 2011 

Terracon Project No. 02107147 

 
 

 

 
 

 
 
 

Prepared for: 

General Services Administration 

Kansas City, Missouri 

 
Prepared by: 

Terracon Consultants, Inc. 

Lenexa, Kansas 

 

















Terracon Project No. 02107147

March 2011 Groundwater Sampling Event

Sample ID Collection 
Date

TABLE 4A   
Summary of Groundwater Analytical Data - Regulated and Unregulated Tanks (MRBCA Volatiles and Oxygenates)

Hardesty Federal Complex

Analyte
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Sample ID Collection 
Date

Method 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

MW-2 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
DUP-3 (MW-2) 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1

MW-3 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
MW-4 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
MW-5 3/25/2011 <0.001 <0.001 0.0018 <0.002 <0.002 0.0012 <0.002 0.0038 <0.002 <0.05 <0.001 <0.002 <0.1
MW-6 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
MW-7 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
MW-8 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
MW-9 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1

MW-10 3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
CMW-1S 3/24/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
CMW-5S 3/24/2011 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <25 <0.50 <1.00 486

0.00005 0.005 0.005 0.351 0.0014 0.0700 0.01280 0.00109 0.08280 0.28600 1.0 10.0 18.10

0.230 0.826 1.0 81.9 99.0 103 181 2.25 20.6 13200 508 11.8 20.80

0.0141 0.353 0.292 34.8 0.500 6.34 23.5 0.0206 18.6 152 8.58 21.3 NA

Source: 

Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Corrective Action (MRBCA) Technical Guidance, Appendix B, June 2006.
Notes:

NA = Not available as noted in MRBCA guidance.
"<"  = Not detected above the laboratory analytical detection limit.
BOLD = Detected above the laboratory detection limits.
* = Tier 1 RBTL, Residential Land Use, Soily Type 1.

   Yellow Highlighted = Detections above MRBCA DTLs.

MRBCA Default Target Levels (DTLs) - 
Domestic Use

Sample ID Collection 
Date

Residential RBTL: Indoor Inhalation of 
Vapor Emissions

Residential RBTL: Dermal Contact*

Keystone Laboratories, Inc., 2011.



March 2011 Groundwater Sampling Event

Analyte Dissolved lead
Total Petroleum Hydrocarbons-

Diesel Range Organics (TPH-
DRO) 

Total Petroleum Hydrocarbons-
Oil Range Organics (TPH-ORO) 

Method 6010B 8270 8270
Units mg/L mg/L mg/L

MW-2 3/25/2011 <0.010 <0.5 <0.5
DUP-3 (MW-2) 3/25/2011 <0.010 <0.5 <0.5

MW-3 3/25/2011 <0.010 <0.4 <0.4
MW-4 3/25/2011 <0.010 <0.4 <0.4
MW-5 3/25/2011 <0.010 1.4 <0.4
MW-6 3/25/2011 <0.010 <0.4 <0.4
MW-7 3/25/2011 <0.010 <0.4 <0.4
MW-8 3/25/2011 <0.010 <0.4 <0.4
MW-9 3/25/2011 <0.010 <0.4 <0.4

MW-10 3/25/2011 <0.010 <0.4 <0.4
CMW-1S 3/24/2011 <0.010 <0.5 <0.5
CMW-5S 3/24/2011 <0.010 <0.4 <0.4

0.0015 34.30 31.80

Source: 

   Keystone Laboratories, Inc., 2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:

"<"  = Not detected above the laboratory analytical detection limit.
   BOLD = Detected above the laboratory detection limits.

MRBCA Default Target Levels (DTLs) 

TABLE 4B
Summary of Groundwater Analytical Data - Regulated and Unregulated Tanks (Lead, TPH-DRO, TPH-ORO)

Hardesty Federal Complex
Terracon Project No. 02107147

Sample ID Collection Date



Analyte Anthracene Acenaphthene Benzo(a)
anthracene

Benzo(a)
pyrene

Benzo(b)
fluoranthene

Benzo(k)
fluoranthene Chrysene Dibenzo(a,h)

anthracene Fluoranthene Fluorene Naphthalene Pyrene

Method 8270 8270 8270 8270 8270 8270 8270 8270 8270 8270 8270 8270
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

MW-2 3/25/2011 <0.0130 <0.130 <0.0130 <0.0130 <0.0130 <0.0130 <0.0130 <0.0130 <0.0130 <0.0130 <0.0010 <0.013
DUP-3 (MW-2) 3/25/2011 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0010 <0.0128

MW-3 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-4 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-5 3/25/2011 0.0105 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 0.0038 <0.0100
MW-6 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-7 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-8 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-9 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.0100
MW-10 3/25/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0010 <0.010

CMW-1S 3/24/2011 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0128 <0.0010 <0.0128
CMW-5S 3/24/2011 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.0100 <0.500 <0.0100

0.6960 0.1650 0.0001030 0.0000102 0.0000627 0.000646 0.0103 0.00000421 0.164 0.103 0.00109 0.09610

2290 1610 110 37.3 7.65 937 312 0.586 14200 3010 2.25 17300

3.17 1.35 0.000174 0.0000102 0.000101 0.00104 0.0174 0.000066 0.300 0.627 0.0206 0.164

Source: 

   Keystone Laboratories, Inc., 2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:

"<"  = Not detected above the laboratory analytical detection limit.
   BOLD = Detected above the laboratory detection limits.

* = Tier 1 RBTL, Residential Land Use, Soil Type 1.
   Yellow Highlighted = Detections above MRBCA DTLs.

Hardesty Federal Complex

Summary of Groundwater Analytical Data - Regulated and Unregulated Tanks - Polynuclear Aromatic Hydrocarbons (PAH’s)

Residential RBTL: Indoor Inhalation of 
Vapor Emissions

MRBCA Default Target Levels (DTLs) - 
Domestic Use

Residential RBTL: Dermal Contact*

TABLE 4C

March 2011 Groundwater Sampling Report

Sample ID Collection 
Date

Terracon Project No. 02107147



Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene 
(DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane 
(TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L

6/14/2003 ND ND 0.0456 ND 0.002 0.0165
10/21/2010 ND ND 0.242 ND 0.007 ND
3/24/2011 <0.001 <0.001 0.0138 <0.001 <0.001 0.0036
6/14/2003 ND ND 0.0191 ND ND 0.0018
10/21/2010 ND ND 0.0565 ND ND ND
3/25/2011 <0.001 <0.001 0.0353 <0.001 <0.001 0.0021
6/14/2003 0.0023 ND 0.0112 ND ND 0.001
10/21/2010 ND ND 0.0018 ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.218 0.0012 0.0027 0.0022
10/21/2010 ND ND 0.218 ND 0.0024 ND
3/24/2011 <0.002 <0.002 0.283 <0.002 <0.002 <0.002
6/14/2003 ND ND 0.0172 ND ND ND
10/21/2010 ND ND 0.0322 ND ND ND
3/24/2011 <0.001 <0.001 0.0171 <0.001 <0.001 <0.001
6/14/2003 0.0017 ND 0.411 ND ND ND
10/21/2010 ND ND 0.372 ND ND ND
3/24/2011 <0.001 <0.001 0.472 <0.001 <0.001 <0.001

DUP-2 (CMW-3D) 3/25/2011 <0.001 <0.001 0.468 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.212 0.0011 0.0045 0.0204
10/21/2010 ND 0.001 0.356 ND 0.003 ND
3/24/2011 <0.001 <0.001 0.196 <0.001 <0.001 0.0075
6/14/2003 ND ND 0.15 ND 0.002 0.001
10/21/2010 ND ND 0.0842 ND 0.0011 ND
3/24/2011 <0.001 <0.001 0.0687 <0.001 <0.001 <0.001
6/14/2003 ND 0.0434 12.3 0.198 0.692 25.6
10/22/2010  <0.2 1.19 294 0.756 7.85  <0.200
3/24/2011 <0.500 <0.500 250 2.3 10.9 350
6/14/2003 ND ND 2.18 0.0107 0.0526 0.0504
10/22/2010 ND 0.0027 0.603 ND 0.0095 ND
3/24/2011 <0.001 <0.001 0.57 <0.001 0.0071 <0.001
6/14/2003 ND ND ND ND ND ND
10/25/2010 ND ND 0.0037 ND ND ND
3/25/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

DUP - 2 (MW - 6) 10/25/2010 ND ND ND ND ND ND
6/14/2003 ND ND 0.0037 ND ND ND
10/25/2010 ND ND 0.0016 ND ND ND
3/25/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

DUP - 1 (MW - 10) 10/25/2010 ND ND 0.0013 ND ND ND
0.002 0.007 0.005 0.005 0.005 0.000689
0.111* 5.83 1.6 1.98 0.338 1.54
0.0206* 13.4 0.722 0.305 0.00506 0.0645
0.582** 43.3 8.41 10.4 1.77 8.06
0.0753** 74.4 2.64 1.11 0.0185 0.236

Not Provided 228 49.3 Not Provided Not Provided Not Provided
Source: 

   Keystone Laboratories, Inc., 2010-2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:
   ND = Not detected above the laboratory analytical detection limit.  See individual lab reports for chemical specific detection limit (<0.001).
   BOLD = Detected above the laboratory detection limits.
   Yellow Highlighted = Detections above MRBCA DTLs.
   Green Highlighted = Detections above Residential RBTL: Indoor Inhalation of Vapor Emissions.
    1 = SSTLs obtained from Off-Site Groundwater Investigation Report dated July 12, 2004 prepared by Burns & McDonnell Engineering Company, Inc.; protective for indoor residents.
   * = Value for residential scenario's associated with vinyl chloride.
   ** = Value for occupational scenario's associated with vinyl chloride.

MW - 10

CMW - 2S

CMW - 2D

CMW - 3D

CMW - 4S

CMW - 4D

CMW - 5S

CMW - 5D

MW - 6

Residential RBTL: Indoor Inhalation of Vapor Emissions

Site Specific Target Levels (SSTLs)1

Residential RBTL: Dermal Contact
Non-Residential RBTL: Indoor Inhalation of Vapor Emissions

Non-Residential RBTL: Dermal Contact

MRBCA Default Target Levels (DTLs) - Domestic Use

Collection Date

CMW - 1S

CMW - 1D

CMW - 3S

TABLE 5A
Summary of Groundwater Analytical Data - On-site TCE Impact Area

March 2011 Groundwater Sampling Report

Terracon Project No. 02107147
Hardesty Federal Complex

Sample ID



Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene 
(DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane 
(TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L

10/21/2010 ND ND 0.0043 ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

10/21/2010 ND ND ND ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

10/21/2010 ND ND ND ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

10/21/2010 ND ND 0.0032 ND ND ND
3/24/2011 <0.001 <0.001 0.0054 <0.001 <0.001 <0.001

10/20/2010 ND ND ND ND ND ND
3/22/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

DUP-1 (CMW-8S) 3/25/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
10/20/2010 ND ND 0.274 ND ND ND
3/22/2011 <0.001 <0.001 0.198 <0.001 <0.001 <0.001

CMW-9D ---
10/19/2010 ND ND 0.0067 ND ND ND
3/25/2011 <0.001 <0.001 0.0076 <0.001 <0.001 <0.001

10/19/2010 ND ND 0.033 ND ND ND
3/22/2011 <0.001 <0.001 0.0355 <0.001 <0.001 0.0014

10/19/2010 ND ND ND ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.002 0.007 0.005 0.005 0.005 0.000689

0.111* 5.83 1.6 1.98 0.338 1.54

0.0206* 13.4 0.722 0.305 0.00506 0.0645

0.582** 43.3 8.41 10.4 1.77 8.06

0.0753** 74.4 2.64 1.11 0.0185 0.236

Not Provided 228 49.3 Not Provided Not Provided Not Provided

Source: 

   Keystone Laboratories, Inc., 2010-2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:
   ND = Not detected above the laboratory analytical detection limit.  See individual lab reports for chemical specific detection limit (<0.001).
   BOLD = Detected above the laboratory detection limits.
   Yellow Highlighted = Detections above MRBCA DTLs.
    1 = SSTLs obtained from Off-Site Groundwater Investigation Report dated July 12, 2004 prepared by Burns & McDonnell Engineering Company, Inc.; protective for indoor residents
   * = Value for residential scenario's associated with vinyl chloride.
   ** = Value for occupational scenario's associated with vinyl chloride.

Site Specific Target Levels1

Sample ID Collection 
Date

MRBCA Default Target Levels (DTLs) - Domestic Use

Residential RBTL: Indoor Inhalation of Vapor Emissions

TABLE 5B

CMW - 8S

CMW - 8D

CMW - 10S

CMW - 10D

Hardesty Federal Complex
Terracon Project No. 02107147

Summary of Groundwater Analytical Data - Off-site TCE Impact Area
March 2011 Groundwater Sampling Report

CMW - 7S

Limited Groundwater, unable to sample

Non-Residential RBTL: Indoor Inhalation of Vapor 
Emissions

CMW - 11

CMW - 6S

CMW - 6D

Non-Residential RBTL: Dermal Contact

CMW - 7D

Residential RBTL: Dermal Contact
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Terracon Project No. 02107147

July 2011 Groundwater Sampling Event

Sample ID

TABLE 4A   
Summary of Groundwater Analytical Data - Regulated and Unregulated Tanks (MRBCA Petroleum Volatiles and Oxygenates)

Hardesty Federal Complex

Collection 
Date

Analyte
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Sample ID Collection 
Date

Method 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/13/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/13/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/14/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 0.0018 <0.002 <0.002 0.0012 <0.002 0.0038 <0.002 <0.05 <0.001 <0.002 <0.1
7/14/2011 <0.001 <0.001 0.0031 <0.002 <0.002 0.0018 <0.002 0.0015 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/14/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1

DUP-3 (MW-6) 7/14/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/14/2011
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/13/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/14/2011
3/25/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/13/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/24/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
7/13/2011 <0.001 <0.001 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 <0.1
3/24/2011 <0.5 <0.5 <0.5 <1 <1 <0.5 <1 <0.5 <1 <25 <0.50 <1.00 486
7/14/2011 <0.001 0.0173 <0.001 <0.002 <0.002 <0.001 <0.002 <0.001 <0.002 <0.05 <0.001 <0.002 433

0.00005 0.005 0.005 0.351 0.0014 0.0700 0.01280 0.00109 0.08280 0.28600 1.0 10.0 18.10

0.230 0.826 1.0 81.9 99.0 103 181 2.25 20.6 13200 508 11.8 20.80

0.0141 0.353 0.292 34.8 0.500 6.34 23.5 0.0206 18.6 152 8.58 21.3 NA

1.21 4.52 5.25 659 796 832 946 11.8 166 106000 4080 94.9 167

0.0515 1.29 1.06 193 2.77 35.1 85.8 0.0751 103 844 47.6 118 NA

Source: 

Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Corrective Action (MRBCA) Technical Guidance, Appendix B, June 2006.
Notes:

NA = Not available as noted in MRBCA guidance.
"<"  = Not detected above the laboratory analytical detection limit.
BOLD = Detected above the laboratory detection limits.
* = Tier 1 RBTL, Residential Land Use, Soil Type 1.

   Yellow Highlighted = Detections above MRBCA DTLs.

MRBCA Default Target Levels (DTLs) - 
Domestic Use

Sample ID

CMW-5S

CMW-1S

MW-10

MW-5

MW-4

Collection 
Date

Residential RBTL: Indoor Inhalation of 
Vapor Emissions*

Residential RBTL: Dermal Contact*

Keystone Laboratories, Inc., 2011.

Non-Residential RBTL: 
Dermal Contact*

Non-Residential RBTL:Indoor Inhalation 
of Vapor Emissions*

MW-3

MW-2

Well Not Sampled

Well Not Sampled
MW-9

MW-8

MW-7

MW-6



Analyte Dissolved lead
Total Petroleum Hydrocarbons-
Diesel Range Organics (TPH-

DRO) 

Total Petroleum 
Hydrocarbons-Oil Range 

Organics (TPH-ORO) 
Method 6010B 8270 8270
Units mg/L mg/L mg/L

3/25/2011 <0.010 <0.5 <0.5
7/13/2011 NA <0.4 <0.4
3/25/2011 <0.010 <0.4 <0.4
7/13/2011 NA <0.4 <0.4
3/25/2011 <0.010 <0.4 <0.4
7/14/2011 NA <0.4 <0.4
3/25/2011 <0.010 1.4 <0.4
7/14/2011 NA 0.7 <0.4
3/25/2011 <0.010 <0.4 <0.4
7/14/2011 NA <0.4 <0.4

DUP-3 (MW-6) 7/14/2011 NA <0.4 <0.4
3/25/2011 <0.010 <0.4 <0.4
7/14/2011
3/25/2011 <0.010 <0.4 <0.4
7/13/2011 NA <0.4 <0.4
3/25/2011 <0.010 <0.4 <0.4
7/14/2011
3/25/2011 <0.010 <0.4 <0.4
7/13/2011 NA <0.4 <0.4
3/24/2011 <0.010 <0.5 <0.5
7/13/2011 NA <0.4 <0.4
3/24/2011 <0.010 <0.4 <0.4
7/14/2011 NA <0.4 <0.4

0.0015 34.30 31.80

Source: 
   Keystone Laboratories, Inc., 2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:

"<"  = Not detected above the laboratory analytical detection limit.
   BOLD = Detected above the laboratory detection limits.

MW-5

MW-4

MW-3

July 2011 Groundwater Sampling Event

CMW-5S

MW-8

MW-7

MW-6

MW-2

TABLE 4B
Summary of Groundwater Analytical Data - Regulated and Unregulated Tanks (Lead, TPH-DRO, TPH-ORO)

Hardesty Federal Complex
Terracon Project No. 02107147

Sample ID Collection Date

  NA = Not analyzed

Well Not Sampled

Well Not Sampled

CMW-1S

MW-10

MW-9

MRBCA Default Target Levels (DTLs) 



Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene
 (DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane
 (TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L

6/14/2003 ND ND 0.0456 ND 0.002 0.0165
10/21/2010 ND ND 0.242 ND 0.007 ND
3/24/2011 <0.001 <0.001 0.0138 <0.001 <0.001 0.0036
7/13/2011 <0.001 <0.001 0.0031 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.0191 ND ND 0.0018
10/21/2010 ND ND 0.0565 ND ND ND
3/25/2011 <0.001 <0.001 0.0353 <0.001 <0.001 0.0021
7/13/2011 <0.001 <0.001 0.0015 <0.001 <0.001 <0.001
6/14/2003 0.0023 ND 0.0112 ND ND 0.001
10/21/2010 ND ND 0.0018 ND ND ND
3/24/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
7/13/2011 <0.001 <0.001 0.0014 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.218 0.0012 0.0027 0.0022
10/21/2010 ND ND 0.218 ND 0.0024 ND
3/24/2011 <0.002 <0.002 0.283 <0.002 <0.002 <0.002
7/13/2011 <0.001 <0.001 0.193 <0.001 0.0022 <0.001

DUP-1 (CMW-2D) 7/13/2011 <0.001 <0.001 0.219 <0.001 0.0021 <0.001
6/14/2003 ND ND 0.0172 ND ND ND
10/21/2010 ND ND 0.0322 ND ND ND
3/24/2011 <0.001 <0.001 0.0171 <0.001 <0.001 <0.001
7/13/2011 <0.001 <0.001 0.0224 <0.001 <0.001 <0.001

DUP - 2 (CMW - 3S) 7/13/2011 <0.001 <0.001 0.0225 <0.001 <0.001 <0.001
6/14/2003 0.0017 ND 0.411 ND ND ND
10/21/2010 ND ND 0.372 ND ND ND
3/24/2011 <0.001 <0.001 0.472 <0.001 <0.001 <0.001
7/13/2011 <0.001 <0.001 0.36 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.212 0.0011 0.0045 0.0204

10/21/2010 ND 0.001 0.356 ND 0.003 ND
3/24/2011 <0.001 <0.001 0.196 <0.001 <0.001 0.0075
7/14/2011 <0.001 <0.001 0.259 0.001 0.0029 0.0076
6/14/2003 ND ND 0.15 ND 0.002 0.001
10/21/2010 ND ND 0.0842 ND 0.0011 ND
3/24/2011 <0.001 <0.001 0.0687 <0.001 <0.001 <0.001
7/14/2011 <0.001 <0.001 0.0911 <0.001 <0.001 <0.001

CMW - 2S

CMW - 3S

CMW - 3D

Collection Date

TABLE 4C
Summary of Groundwater Analytical Data - On-site TCE Impact Area

July 2011 Groundwater Sampling Report

Terracon Project No. 02107147
Hardesty Federal Complex

Sample ID

CMW - 2D

CMW - 4S

CMW - 4D

CMW - 1S

CMW - 1D
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Analyte Vinyl Chloride 
(VC)

1,1-Dichloroethylene
 (DCE)

Trichloroethylene 
(TCE)

1,1,2-Trichloroethane
 (TCA)

Tetrachloroethylene 
(PCE)

1,1,2,2-Tetrachloroethane 
(PCA)

Method 8260B 8260B 8260B 8260B 8260B 8260B
Units mg/L mg/L mg/L mg/L mg/L mg/L

Collection Date

TABLE 4C
Summary of Groundwater Analytical Data - On-site TCE Impact Area

July 2011 Groundwater Sampling Report

Terracon Project No. 02107147
Hardesty Federal Complex

Sample ID

6/14/2003 ND 0.0434 12.3 0.198 0.692 25.6
10/22/2010  <0.2 1.19 294 0.756 7.85  <0.200
3/24/2011 <0.500 <0.500 250 2.3 10.9 350
7/14/2011 0.002 0.0133 192 1.66 11.9 113
6/14/2003 ND ND 2.18 0.0107 0.0526 0.0504
10/22/2010 ND 0.0027 0.603 ND 0.0095 ND
3/24/2011 <0.001 <0.001 0.57 <0.001 0.0071 <0.001
7/14/2011 <0.001 <0.001 0.362 0.0032 0.0094 <0.001
6/14/2003 ND ND ND ND ND ND
10/25/2010 ND ND 0.0037 ND ND ND
3/25/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
7/14/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
6/14/2003 ND ND 0.0037 ND ND ND
10/25/2010 ND ND 0.0016 ND ND ND
3/25/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
7/14/2011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.002 0.007 0.005 0.005 0.005 0.000689
0.111* 5.83 1.6 1.98 0.338 1.54
0.0206* 13.4 0.722 0.305 0.00506 0.0645
0.582** 43.3 8.41 10.4 1.77 8.06
0.0753** 74.4 2.64 1.11 0.0185 0.236

Not Provided 228 49.3 Not Provided Not Provided Not Provided
Source: 

   Keystone Laboratories, Inc., 2010-2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:
   ND = Not detected above the laboratory analytical detection limit.  See individual lab reports for chemical specific detection limit (<0.001).
   BOLD = Detected above the laboratory detection limits.
   Yellow Highlighted = Detections above MRBCA DTLs.
   Green Highlighted = Detections above Residential RBTL: Indoor Inhalation of Vapor Emissions.
    1 = SSTLs obtained from Off-Site Groundwater Investigation Report dated July 12, 2004 prepared by Burns & McDonnell Engineering Company, Inc.; protective for indoor residents.
   * = Value for residential scenario's associated with vinyl chloride.
   ** = Value for occupational scenario's associated with vinyl chloride.

CMW - 5S

Residential RBTL: Indoor Inhalation of Vapor 

Site Specific Target Levels (SSTLs)1

Residential RBTL: Dermal Contact
Non-Residential RBTL: Indoor Inhalation of Vapor 

Non-Residential RBTL: Dermal Contact

MRBCA Default Target Levels (DTLs) - Domestic Use

CMW - 5D

MW - 6

MW - 10

Page 7 of 2



Analyte Dissolved Nitrates Sulfates
Total 

Dissolved Solids
(TDS)

Maganese Methane
Dissolved 
Oxygen

Ferrous Iron

Method 9056 9056 2540C SW6010B RDK175 Measurement Measurement
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L

MW-4 7/14/2011 <0.1 147 556 0.338 <0.002 1.51 0.00

MW-5 7/14/2011 <0.1 <0.1 668 15.1 2.51 0.32 3.30

MW-6 7/14/2011 <0.1 <0.1 676 14.9 0.108 0.58 3.30

CMW-4S 7/14/2011 10 34.8 324 0.063 0.008 1.28 0.07

CMW-4D 7/14/2011 3.1 87.7 423 0.02 <0.002 1.08 0.00

CMW-5S 7/14/2011 2.3 93.2 515 0.144 <0.001 5.56 0.00

CMW-5D 7/14/2011 2.5 93.2 422 0.035 <0.002 0.38 0.01

Source: 
   Keystone Laboratories, Inc., 2011.
   Missouri Department of Natural Resources (MDNR) Missouri Risk-Based Technical Guidance Corrective Action (MRBCA), Appendix B, June 2006.
Notes:

"<"  = Not detected above the laboratory analytical detection limit.

Area of 
Former
USTs

TCE Wells

TABLE 5
Summary of Groundwater Analytical Data - Geochemical Parameters

July 2011 Groundwater Sampling Event
Hardesty Federal Complex

Terracon Project No. 02107147

Sample ID
Collection 

Date
Location
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Analyte Lead Arsenic Barium Cadmium Chromium Lead Slenium Silver Mercury

Method 6010 6010 - 
TCLP

6010 - 
TCLP

6010 - 
TCLP

6010 - 
TCLP

6010 - 
TCLP

6010 - 
TCLP

6010 - 
TCLP

7470 - 
TCLP

Units mg/kg mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAND-EAST 10/11/2011 5.20 <0.50 <2.5 <0.050 <0.10 <0.50 <0.50 <0.10 <2.0

Source: 
Pace Analytical Services, Inc.

Notes:

mg/kg milligrams per kilogram
mg/L milligrams per liter

"<" Detected below the laboratory analytical detection limit

Table 1

Analytical Result - East Sand Wall

Kansas City, Missouri 

Terracon Project No. 02107087

Hardesty Federal Complex

Sample ID
Collection 

Date



Total Lead
Lead 

Concentration
µg µg/ft2

FL-1 10/21/2011 Wipe <10.0 <14.5

FL-2 10/21/2011 Wipe <10.0 <14.5

FL-3 10/21/2011 Wipe <10.0 <14.5

FL-4 10/21/2011 Wipe <10.0 <14.5

SW1 10/21/2011 Wipe <10.0 <14.5

EW-1 10/21/2011 Wipe <10.0 <14.5

EW-02 10/21/2011 Wipe <10.0 <14.5

WW-1 10/21/2011 Wipe <10.0 <14.5

WW-2 10/21/2011 Wipe <10.0 <14.5

FB-1 10/21/2011 Wipe-Blank <10.0 <14.5

Source: 
Schneider Laboratories Global, Inc.

Notes:
µg micrograms

µg/ft2 micrograms per square foot
"<" Detected below the laboratory analytical detection limit

Clearance Samples

Field Blank

Table 2
Analytical Results - Final Clearance Samples

Hardesty Federal Complex
Kansas City, Missouri 

Terracon Project No. 02107087

Sample ID Collection Date Sample Type 
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SITE

Approximate 1 
mile radius of site

MEGA 2007 Water Well Search

Private Well Public Well
Information obtained from Missouri Department of Natural Resources (MDNR) Geological Survey and Resource Assessment 
Division (GSRAD) Missouri Environmental Geology Atlas (MEGA), 2007.



MEGA 2007 Water Well Search 
Information associated with the domestic well located at the intersection of St. John Avenue and 
Bennington Avenue. 
 
Field Value 
REFNUM 0214648A 
WELL_NO 
OWNER_LAST 
OWNER_FRST 
REC_TYPE W 
USE D 
DATE_COMPL Jul 9, 1999 12:00:00 AM
COUNTY 095 
TOTAL_DPTH 63.0 
ELEV 750.0 
SWL 16.0 
W_CASING_L 60.0 
W_TEST_YLD 80 
FROM_1 0.0 
TO_1 16.0 
FROM_2 16.0 
TO_2 63.0 
FROM_3 0.0 
TO_3 0.0 
FROM_4 0.0 
TO_4 0.0 
FROM_5 0.0 
TO_5 0.0 
FROM_6 0.0 
TO_6 0.0 
FORM_1 SOIL/CLY 
FORM_2 SND/GRVL 
FORM_3 
FORM_4 
FORM_5 
FORM_6 
 
Information obtained from Missouri Department of Natural Resources (MDNR) Geological Survey and 
Resource Assessment Division (GSRAD) Missouri Environmental Geology Atlas (MEGA), 2007. 
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