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BUILDING 4 – REVISION 1.0
 

GENERAL SERVICES ADMINISTRATION
 
BANNISTER FEDERAL COMPLEX 


1500 EAST BANNISTER ROAD 

KANSAS CITY, MISSOURI 64131 


Terracon Project Number: 02107144 

January 20, 2012 


1.0 INTRODUCTION AND BACKGROUND 

This report presents the results of area air and sub-slab air sampling conducted for the General 
Services Administration (GSA) at the Bannister Federal Complex (BFC), specifically Building 4, 
located at 1500 East Bannister Road, Kansas City, Missouri. Sampling activities were 
performed in July 2011. Terracon Consultants, Inc. (Terracon) conducted area air and sub-slab 
air monitoring in general accordance with the Tetra Tech EM, Inc. (TetraTech) Work Plan and 
Quality Assurance Project Plan for Site Investigation and limited Removal Action Activities 
(Work Plan/QAPP), dated September 1, 2010, addendum dated November 24, 2010, and 
Terracon’s proposal dated September 30, 2010. Area air and sub-slab air sampling were 
conducted in Building 4 to assess for the presence of volatile organic compounds (VOCs). 

1.1 Property Location and Site History 

The BFC is a 300-acre federal complex, bordered on the north by a wooded bluff and Legacy 
Park, on the east by the Blue River and Blue River Road, on the south by Bannister Road and 
Indian Creek, and on the west by Troost Avenue. BFC was originally established in 1942 to 
build aircraft engines for the U.S. Navy. After World War II, manufacture of aircraft engines 
continued on the western portion of the BFC until the 1960s, while manufacturing of non-nuclear 
components of nuclear weapons began within the eastern portions of the BFC in 1949. Historic 
site use is detailed further in the May 2008 Site Preliminary Assessment (PA) and Site 
Inspection Report performed by SCS Engineers (SCS). Currently, more than half of the BFC 
(generally the eastern portion of the BFC) is managed by the U.S. Department of Energy (DOE) 
as the Kansas City Plant (KCP), while the remaining portion of the BFC is managed by GSA 
and is used primarily as warehouse and office space for governmental agencies. 

1.2 Project Objectives 

The finished spaces of Building 4 have been built over a raised floor over the original building 
slab, creating a crawlspace beneath the south and east sections of the building. This 
crawlspace is accessed through a trap door located in the southeast office areas of the building. 

Two crawlspace sub-slab, two crawlspace ambient air, two office indoor spaces, and two outdoor 
ambient air sampling locations were selected for collection and subsequent laboratory analysis. 
The air sampling locations were selected to: 
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 Evaluate airborne concentrations of VOCs in indoor air (office/occupied space 
locations). 

 Evaluate potential migration pathways created by perforations in the building 
foundation slab due to potentially affected soil and groundwater. 

 Evaluate background concentrations of VOCs in outdoor air associated with the 
GSA-controlled Building 4. 

1.3 	 Scope and Report Limitations 

Terracon’s services were performed in a manner consistent with generally accepted practices of 
the profession undertaken in similar studies in the same geographical area during the same 
time period. Terracon makes no other warranties, either express or implied, regarding the 
findings, conclusions or recommendations.  Please note that Terracon does not warrant the 
work of laboratories, regulatory agencies or other third parties supplying information used in the 
preparation of the report.  

These services were performed in accordance with the scope of work agreed with you, our 
client, as reflected in our proposal. 

The level of effort and associated tasks completed for this assessment were limited to the scope 
of services outlined in our September 30, 2010 proposal and in accordance with Contract GS
10F-0256K. Terracon did not attempt to identify every potential exposure or hazard present in the 
client’s operation.  

The results, findings, conclusions, and recommendations expressed in this report are based on 
sampling analytical results and information reported to Terracon by the client. Many factors such 
as workload, variations in work material composition, work processes, and weather conditions can 
affect member exposure concentrations and air monitoring results. The information contained in 
this report should not be relied upon to represent conditions that existed previously or at a later 
date. Terracon does not warrant the services of regulatory agencies, laboratories, or other third 
parties supplying information, which may have been used in the preparation of this report. No 
warranty, express or implied is made. 

This report is prepared for the exclusive use of our client for the specific application to the project 
discussed and has been prepared in accordance with generally accepted industrial hygiene 
practices. In the event any changes in nature or location of processes, materials, or other 
conditions as outlined in this report are observed, the conclusions contained in this report cannot 
be considered valid unless the changes are reviewed and the conclusions of this report are 
modified or verified in writing by the industrial hygienist. 
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2.0 AIR MONITORING 

2.1 Air Sampling for VOCs 

Sub-Slab, Crawlspace, Indoor, and Ambient Air Sampling for VOCs 
On July 8, 2011 through July 9, 2011, Terracon environmental personnel conducted air 
sampling for VOCs at Building 4 of the GSA BFC.  Prior to performing sub-slab sampling, sub-
slab sampling points SS1 and SS2 were reinstalled on July 5, 2011.  The sampling points were 
reinstalled due to leaks identified during the April 2011 quarterly sampling event. 

Prior to sample collection at each of the previously installed sub-slab probe locations for VOCs, 
a leak test was conducted to ensure no leaks were present between the sub-slab inlet and the 
Summa canister/sample train. The leak test was conducted by placing a portable enclosure over 
the sampling probe, sample tubing (Teflon tubing), and Summa canister, and introducing helium 
gas into the enclosure. An aliquot of sub-slab vapor was collected from the sample tubing line in 
an attached Tedlar bag using a vacuum box.  Following, vapors were screened for helium using 
a Dielectric MDG-2002.  The leak tests performed for each of the previously installed sub-slab 
probe locations passed ensuring that leaks were not present between the sub-slab inlets and 
the Summa canisters/sampling trains. 

In addition, prior to collecting the sub-slab samples, Terracon conducted a sub-slab vapor 
screening at each sampling port using a RAE Systems ppbRAE detector.  The results were 
documented in the field notes. 

Upon completion of the leak tests and VOC screenings, sub-slab vapor samples were collected 
for VOC analysis using lab-provided Summa canisters and one-hour regulators.  Sub-slab vapor 
sampling using Summa canisters was conducted in general accordance with procedures in the 
Draft SOP for Installation of Sub-Slab Vapor Probes and Sampling Using EPA Method TO-15 to 
Support Vapor Intrusion Investigations. 

Terracon personnel documented all pertinent information on the field logs, including sample 
locations, start and stop times and regulator readings.  

Following collection of sub-slab samples, crawlspace, indoor, and outdoor air samples were 
collected over an approximately 24 hour period.  Samples were collected as described in the 
QAPP, Section 4.3 – Sampling Procedures and Requirements, and were analyzed for VOCs by 
United States Environmental Protection Agency (USEPA) Method TO-15A. 

Summa canisters were placed as close as possible to the predetermined locations described in 
the Work Plan/QAPP. Teflon tubing was attached to the Summa canister and the opposite 
(open end) was attached to an aluminum tripod to collect air from an approximate height of 4 to 
5 feet above grade, to approximate the breathing zone.  The pressure readings on the 
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regulators were noted at the start of the sampling, at intermittent times during the sampling, and 
at the end of the sampling period.  

During the sampling Terracon observed and noted that the pressure readings shown on the flow 
regulators appeared to be consistent between sample locations and appeared to be dropping at a 
pressure rate consistent with the 24-hour sampling timeframe.  Terracon determined that the flow 
regulators appeared to be calibrated properly by the laboratory for the 1-hour and 24-hour 
samples.  

Upon completion of the air sampling, the Teflon tubing, and flow regulators were detached from 
the Summa canisters, Summa canisters sealed, and submitted to Test America of Austin, 
Texas, under standard chain-of-custody (COC) protocol, for laboratory analysis by EPA Method 
TO-15A. 

3.0 ANALYTICAL METHODS 

3.1 VOC Analysis 

Samples were analyzed at the contract laboratory (Test America), according to EPA Method 
TO-15A. 

The requested analyses were selected based on past sampling data and historical information 
acquired for the site. Laboratory analysis was performed in accordance with the reference 
methods, as documented or amended by the laboratories’ internal standard operating 
procedures (SOPs). Calibration procedures and frequencies were in accordance with the listed 
EPA methods. Calibration standards were prepared from standard reference materials. The 
GSA Project Manager did not request expedited turnaround time, there standard turnaround 
time was requested for all analysis. 

4.0 ANALYTICAL RESULTS 

4.1 Analytical Screening Limits 

The Site-Specific Screening Levels provided in the USEPA Memorandum: Vapor Intrusion 
Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri 
dated March 24, 2011, were used as comparison values for the sub-slab, indoor, and outdoor 
air samples collected.  In addition, because access to the crawlspace is limited and exposure to 
workers is intermittent and of short duration, samples collected from the crawlspace (CS-1 and 
CS-2) were compared to Short-Term Risk-Based Screening Levels.   
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The Site-Specific Screening Levels and Short-Term Risk-Based Screening Levels were 
developed by EPA Region 7, and are documented in EPA-prepared Science Documents for 
Buildings 50 and 52 available online at http://www.epa.gov/region7/cleanup/bannister/index.htm. 
Screening levels were developed based on the industrial worker exposure scenario.  Screening 
levels utilized are listed in the tables presented in Appendix D.   

4.1.1 Sub-Slab, Crawlspace, Indoor, and Outdoor Air Sampling Results-VOCs 
Sub-Slab: The July 2011 sub-slab air monitoring results indicated vinyl chloride concentrations 
of 4.96 micrograms per cubic meter (µg/m3) and 76.6 µg/m3 in samples SS1 and SS2, 
respectively. The identified vinyl chloride concentration in SS2 is above the site Site-Specific 
Screening Level of 22 µg/m3 (cancer risk). 

The sampling results also indicated concentrations of cis-1,2-dichloroethene (cis-1,2-DCE) of 
7,390 µg/m3 and 45,800 µg/m3 in samples SS1 and SS2, respectively.  The identified 
concentrations are above the Site-Specific Screening Level of 210 µg/m3 (non-cancer risk). 

Sub-slab air monitoring results indicated trans-1,2-dichloroethene (trans-1,2-DCE) 
concentrations of 37.2 µg/m3 and 295 µg/m3 in samples SS1 and SS2, respectively.  The 
identified trans-1,2-DCE concentration in SS2 is above the Site-Specific Screening Level of 210 
µg/m3 (non-cancer risk) 

The sampling results also indicated concentrations of trichloroethene (TCE) of 262 µg/m3 and 
915 µg/m3 in samples SS1 and SS2, respectively.  The identified concentrations are above the 
Site-Specific Screening Levels of 24 µg/m3 (cancer risk) and 7 µg/m3 (non-cancer risk). 

The sampling results also indicated a concentration of tetrachloroethene (PCE) at 
concentrations of 252 µg/m3 and 592 µg/m3 in samples SS1 and SS2, respectively.  The 
identified concentrations are above the Site-Specific Screening Level of 17 µg/m3 (cancer risk). 

Laboratory results are provided in Appendix D, Table 1.  

Crawlspace: The July 2011 crawlspace air monitoring results indicated a concentration of vinyl 
chloride of 3.84 µg/m3 and 4.1 µg/m3 in CS-1 and CS-2, respectively. The identified 
concentrations are above the Site-Specific Screening Level of 2.2 µg/m3 (cancer risk). Although 
vinyl chloride was detected at a concentrations exceeding the screening level of 2.2 µg/m3 

(based on carcinogenic risk), the detected concentrations correspond to a cancer risk value of 
1.82 x 10-6 which is within EPA’s target cancer risk range of 1.0 x 10-6 to 1.0 x 10-4 that is 
generally considered acceptable by the EPA.  The vinyl chloride concentrations are further 
discussed below. 

Furthermore, access to the crawlspace (sample locations CS1 and CS2) is limited and exposure 
to workers is intermittent and of short duration; therefore, the VOC concentrations detected in 
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the air samples collected from the crawlspace were additionally compared to Short-Term Risk-
Based Screening Levels. 

The crawlspace air samples collected did not exhibit VOC concentrations at levels above the 
Short-Term Risk-Based Screening Levels.   

Laboratory results are provided in Appendix D, Table 2.  

Indoor and Outdoor Air: The July 2011 indoor and outdoor air monitoring results indicated an 
estimated (J-flag) concentration of 2.23 µg/m3 of 1,4-dichlorobenzene in sample IA2.  The 
remaining July 2011 indoor and outdoor air monitoring results did not indicate concentrations of 
VOCs above either the sample detection limits or the Site-Specific Screening Levels in the 
indoor and outdoor air sampling locations. 

Although 1,4-dichlorobenzene was detected at an estimated concentration of 2.23 µg/m3 in 
sample IA2, exceeding the screening level of 0.89 (based on carcinogenic risk), this detected 
concentration corresponds to a cancer risk value of 2.51 x 10-6, which is within EPA’s target 
cancer risk range of 1.0 x 10-6 to 1.0 x 10-4 that is generally considered acceptable by the EPA. 

Analytical tables are provided in Appendix D, Table 3. 

The concentration of cis-1,2-DCE, TCE, and PCE in the sub-slab vapor samples collected 
during the July 2011 sampling event increased by a factor of 10-1000x over the levels identified 
during the January 2011 and April 2011 (1st and 2nd Quarter) sampling events. The identified 
levels of these chemicals also increased in the crawlspace air samples collected (discussed 
below). Reasoning for this increase does not appear to be attributed to differences in barometric 
pressures or temperatures; however, a correlation between groundwater level fluctuations may 
exist. Groundwater level information provided in the groundwater monitoring reports for 
Buildings 1 and 2 indicates an approximate 1-foot increase of the groundwater level from the 2nd 

quarter sampling event (April 2011) to the 3rd quarter sampling event (July 2011). The elevated 
water table may correlate to an increase in VOC concentrations in the sub-slab and crawlspace 
vapors. However, a correlation between the increase of chemical concentrations and an 
increase in the groundwater table is strictly speculative and may or may not exist. 

Although VOCs in the sub-slab and crawlspace samples were detected at greater 
concentrations during the July 2011 sampling event compared to the previous two sampling 
events, this observed fluctuation did not appear to affect indoor air concentrations as similar 
increases in VOC concentrations were not observed in the indoor air samples. In fact, indoor air 
concentrations of VOCs detected in July 2011 were similar to the concentrations detected 
during the previous two events, and no indoor air concentrations of VOCs in Building 4, with the 
exception of 1,4-dichlorobenzene, exceed site-specific screening levels. 
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4.1.2 Cumulative Health Risk for Maximum Concentrations 
Cumulative cancer and non-cancer health risks were evaluated for the site by adding the cancer 
risks, based on maximum contaminant concentration detected, for the 3rd quarter samples 
collected.  The 3rd quarter calculated cancer cumulative health risk for maximum concentrations 
for the crawlspace, indoor air, and outdoor air VOCs was calculated at 7.61 x 10-6 which is 
within the EPA acceptable cancer risk range of 1.0 x 10-6 to 1.0 x 10-4. 

The calculated cumulative non-cancer Hazard Quotient (HQ) for the crawlspace, indoor air, and 
outdoor air VOCs was calculated at 5.03 x 10-1 which is below the EPA acceptable Hazard 
Index (HI) of 1. 

4.1.3 Total Health Risk Per Sample Location 

Total cancer and total non-cancer risks were evaluated for each site sample location by 
summing the calculated cancer or non-cancer risk for VOCs analyzed per sample location. 
Sample locations did not exhibit total cancer risks greater than the EPA acceptable cancer risk 
range of 1.0 x 10-6 to 1.0 x 10-4.  Sample locations exhibited total non-cancer risks greater than 
the EPA acceptable non-cancer HI of 1 at sample locations W17 (Former Mail Room), R17 
(Veterans Affairs/VA Office Space), W8 (DOC Warehouse Former Shower Room), and U17 
(Department of Defense/DOD Office of Inspector General).   

Total cancer and total non-cancer risks are presented on Tables 2 and 3, Appendix D. 

4.2 Vapor Intrusion Pathway Evaluation 

In reviewing the tables presented in Appendix A of this report, it can be noted that contaminants 
analyzed for and identified in sub-slab locations appear to have minor influence on crawlspace 
and indoor air except for chlorinated VOCs (discussed below).  The attenuation factor of 0.1 
associated with EPA-prepared Science Documents for Buildings 50 and 52 available online at 
http://www.epa.gov/region7/cleanup/bannister/index.htm, appears to be a conservative 
approach to the contaminants associated with Building 4.  

Comparison of sub-slab data to crawlspace and indoor/outdoor data indicates a slight correlation 
between sub-slab and indoor air concentrations.  Cis-1,2-DCE and related solvents have been 
identified in the sub-slab, crawlspace, and outdoor air samples.  Cis-1,2-DCE concentrations have 
been identified at concentrations above the Site-Specific Screening Levels in sub-slab samples; 
however, concentrations of cis-1,2-DCE do not exceed the Site-Specific Screening Levels in the 
crawlspace samples collected.  Indoor air samples did not indicate concentrations of cis-1,2-DCE 
above the laboratory detection limits. 

1,4-Dichlorobenzene was identified at an estimated concentration of 2.23 µg/m3 in indoor air 
sample IA2. 1,4-Dichlorobenzene was not identified in the sub-slab or crawlspace sample 

Responsive ■ Resourceful ■ Reliable 7 

http://www.epa.gov/region7/cleanup/bannister/index.htm


 
    

   

 

                                                                              

 
 

 
    

 
  

 
 

 

 
 

 

 

 
 

 

 
 

 
 

 

 
 

 

Area Air and Sub-Slab Air Monitoring – Building 4 
GSA Bannister Federal Complex ■ Kansas City, Missouri 
January 20, 2012 ■ Terracon Project No. 02107144 

regulators were noted at the start of the sampling, at intermittent times during the sampling, and 
at the end of the sampling period.  

During the sampling Terracon observed and noted that the pressure readings shown on the flow 
regulators appeared to be consistent between sample locations and appeared to be dropping at a 
pressure rate consistent with the 24-hour sampling timeframe.  Terracon determined that the flow 
regulators appeared to be calibrated properly by the laboratory for the 1-hour and 24-hour 
samples.  

Upon completion of the air sampling, the Teflon tubing, and flow regulators were detached from 
the Summa canisters, Summa canisters sealed, and submitted to Test America of Austin, 
Texas, under standard chain-of-custody (COC) protocol, for laboratory analysis by EPA Method 
TO-15A. 

3.0 ANALYTICAL METHODS 

3.1 VOC Analysis 

Samples were analyzed at the contract laboratory (Test America), according to EPA Method 
TO-15A. 

The requested analyses were selected based on past sampling data and historical information 
acquired for the site. Laboratory analysis was performed in accordance with the reference 
methods, as documented or amended by the laboratories’ internal standard operating 
procedures (SOPs). Calibration procedures and frequencies were in accordance with the listed 
EPA methods. Calibration standards were prepared from standard reference materials. The 
GSA Project Manager did not request expedited turnaround time, there standard turnaround 
time was requested for all analysis. 

4.0 ANALYTICAL RESULTS 

4.1 Analytical Screening Limits 

The Site-Specific Screening Levels provided in the USEPA Memorandum: Vapor Intrusion 
Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri 
dated March 24, 2011, were used as comparison values for the sub-slab, indoor, and outdoor 
air samples collected.  In addition, because access to the crawlspace is limited and exposure to 
workers is intermittent and of short duration, samples collected from the crawlspace (CS-1 and 
CS-2) were compared to Short-Term Risk-Based Screening Levels.   
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The Site-Specific Screening Levels and Short-Term Risk-Based Screening Levels were 
developed by EPA Region 7, and are documented in EPA-prepared Science Documents for 
Buildings 50 and 52 available online at http://www.epa.gov/region7/cleanup/bannister/index.htm. 
Screening levels were developed based on the industrial worker exposure scenario.  Screening 
levels utilized are listed in the tables presented in Appendix D.   

4.1.1 Sub-Slab, Crawlspace, Indoor, and Outdoor Air Sampling Results-VOCs 
Sub-Slab: The July 2011 sub-slab air monitoring results indicated vinyl chloride concentrations 
of 4.96 micrograms per cubic meter (µg/m3) and 76.6 µg/m3 in samples SS1 and SS2, 
respectively. The identified vinyl chloride concentration in SS2 is above the site Site-Specific 
Screening Level of 22 µg/m3 (cancer risk). 

The sampling results also indicated concentrations of cis-1,2-dichloroethene (cis-1,2-DCE) of 
7,390 µg/m3 and 45,800 µg/m3 in samples SS1 and SS2, respectively.  The identified 
concentrations are above the Site-Specific Screening Level of 210 µg/m3 (non-cancer risk). 

Sub-slab air monitoring results indicated trans-1,2-dichloroethene (trans-1,2-DCE) 
concentrations of 37.2 µg/m3 and 295 µg/m3 in samples SS1 and SS2, respectively.  The 
identified trans-1,2-DCE concentration in SS2 is above the Site-Specific Screening Level of 210 
µg/m3 (non-cancer risk) 

The sampling results also indicated concentrations of trichloroethene (TCE) of 262 µg/m3 and 
915 µg/m3 in samples SS1 and SS2, respectively.  The identified concentrations are above the 
Site-Specific Screening Levels of 24 µg/m3 (cancer risk) and 7 µg/m3 (non-cancer risk). 

The sampling results also indicated a concentration of tetrachloroethene (PCE) at 
concentrations of 252 µg/m3 and 592 µg/m3 in samples SS1 and SS2, respectively.  The 
identified concentrations are above the Site-Specific Screening Level of 17 µg/m3 (cancer risk). 

Laboratory results are provided in Appendix D, Table 1.  

Crawlspace: The July 2011 crawlspace air monitoring results indicated a concentration of vinyl 
chloride of 3.84 µg/m3 and 4.1 µg/m3 in CS-1 and CS-2, respectively. The identified 
concentrations are above the Site-Specific Screening Level of 2.2 µg/m3 (cancer risk). Although 
vinyl chloride was detected at a concentrations exceeding the screening level of 2.2 µg/m3 

(based on carcinogenic risk), the detected concentrations correspond to a cancer risk value of 
1.82 x 10-6 which is within EPA’s target cancer risk range of 1.0 x 10-6 to 1.0 x 10-4 that is 
generally considered acceptable by the EPA.  The vinyl chloride concentrations are further 
discussed below. 

Furthermore, access to the crawlspace (sample locations CS1 and CS2) is limited and exposure 
to workers is intermittent and of short duration; therefore, the VOC concentrations detected in 
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the air samples collected from the crawlspace were additionally compared to Short-Term Risk-
Based Screening Levels. 

The crawlspace air samples collected did not exhibit VOC concentrations at levels above the 
Short-Term Risk-Based Screening Levels.   

Laboratory results are provided in Appendix D, Table 2.  

Indoor and Outdoor Air: The July 2011 indoor and outdoor air monitoring results indicated an 
estimated (J-flag) concentration of 2.23 µg/m3 of 1,4-dichlorobenzene in sample IA2.  The 
remaining July 2011 indoor and outdoor air monitoring results did not indicate concentrations of 
VOCs above either the sample detection limits or the Site-Specific Screening Levels in the 
indoor and outdoor air sampling locations. 

Although 1,4-dichlorobenzene was detected at an estimated concentration of 2.23 µg/m3 in 
sample IA2, exceeding the screening level of 0.89 (based on carcinogenic risk), this detected 
concentration corresponds to a cancer risk value of 2.51 x 10-6, which is within EPA’s target 
cancer risk range of 1.0 x 10-6 to 1.0 x 10-4 that is generally considered acceptable by the EPA. 

Analytical tables are provided in Appendix D, Table 3. 

The concentration of cis-1,2-DCE, TCE, and PCE in the sub-slab vapor samples collected 
during the July 2011 sampling event increased by a factor of 10-1000x over the levels identified 
during the January 2011 and April 2011 (1st and 2nd Quarter) sampling events. The identified 
levels of these chemicals also increased in the crawlspace air samples collected (discussed 
below). Reasoning for this increase does not appear to be attributed to differences in barometric 
pressures or temperatures; however, a correlation between groundwater level fluctuations may 
exist. Groundwater level information provided in the groundwater monitoring reports for 
Buildings 1 and 2 indicates an approximate 1-foot increase of the groundwater level from the 2nd 

quarter sampling event (April 2011) to the 3rd quarter sampling event (July 2011). The elevated 
water table may correlate to an increase in VOC concentrations in the sub-slab and crawlspace 
vapors. However, a correlation between the increase of chemical concentrations and an 
increase in the groundwater table is strictly speculative and may or may not exist. 

Although VOCs in the sub-slab and crawlspace samples were detected at greater 
concentrations during the July 2011 sampling event compared to the previous two sampling 
events, this observed fluctuation did not appear to affect indoor air concentrations as similar 
increases in VOC concentrations were not observed in the indoor air samples. In fact, indoor air 
concentrations of VOCs detected in July 2011 were similar to the concentrations detected 
during the previous two events, and no indoor air concentrations of VOCs in Building 4, with the 
exception of 1,4-dichlorobenzene, exceed site-specific screening levels. 
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4.1.2 Cumulative Health Risk for Maximum Concentrations 
Cumulative cancer and non-cancer health risks were evaluated for the site by adding the cancer 
risks, based on maximum contaminant concentration detected, for the 3rd quarter samples 
collected.  The 3rd quarter calculated cancer cumulative health risk for maximum concentrations 
for the crawlspace, indoor air, and outdoor air VOCs was calculated at 7.61 x 10-6 which is 
within the EPA acceptable cancer risk range of 1.0 x 10-6 to 1.0 x 10-4. 

The calculated cumulative non-cancer Hazard Quotient (HQ) for the crawlspace, indoor air, and 
outdoor air VOCs was calculated at 5.03 x 10-1 which is below the EPA acceptable Hazard 
Index (HI) of 1. 

4.1.3 Total Health Risk Per Sample Location 

Total cancer and total non-cancer risks were evaluated for each site sample location by 
summing the calculated cancer or non-cancer risk for VOCs analyzed per sample location. 
Sample locations did not exhibit total cancer risks greater than the EPA acceptable cancer risk 
range of 1.0 x 10-6 to 1.0 x 10-4.  Sample locations exhibited total non-cancer risks greater than 
the EPA acceptable non-cancer HI of 1 at sample locations W17 (Former Mail Room), R17 
(Veterans Affairs/VA Office Space), W8 (DOC Warehouse Former Shower Room), and U17 
(Department of Defense/DOD Office of Inspector General).   

Total cancer and total non-cancer risks are presented on Tables 2 and 3, Appendix D. 

4.2 Vapor Intrusion Pathway Evaluation 

In reviewing the tables presented in Appendix A of this report, it can be noted that contaminants 
analyzed for and identified in sub-slab locations appear to have minor influence on crawlspace 
and indoor air except for chlorinated VOCs (discussed below).  The attenuation factor of 0.1 
associated with EPA-prepared Science Documents for Buildings 50 and 52 available online at 
http://www.epa.gov/region7/cleanup/bannister/index.htm, appears to be a conservative 
approach to the contaminants associated with Building 4.  

Comparison of sub-slab data to crawlspace and indoor/outdoor data indicates a slight correlation 
between sub-slab and indoor air concentrations.  Cis-1,2-DCE and related solvents have been 
identified in the sub-slab, crawlspace, and outdoor air samples.  Cis-1,2-DCE concentrations have 
been identified at concentrations above the Site-Specific Screening Levels in sub-slab samples; 
however, concentrations of cis-1,2-DCE do not exceed the Site-Specific Screening Levels in the 
crawlspace samples collected.  Indoor air samples did not indicate concentrations of cis-1,2-DCE 
above the laboratory detection limits. 

1,4-Dichlorobenzene was identified at an estimated concentration of 2.23 µg/m3 in indoor air 
sample IA2. 1,4-Dichlorobenzene was not identified in the sub-slab or crawlspace sample 
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locations.  1,4-Dichlorobenze was also not identified in the sub-slab, crawlspace, or indoor air 
samples associated with the previous quarterly sampling events. The identification of this VOC at 
an indoor location during this 3rd quarter sampling event does not appear to be associated with 
sub-slab or crawlspace contaminations and may be due to an unidentified, unrelated source.  The 
EPA website indicates that 1,4-dichlorobenzene is used mainly as a fumigant for the control of 
moths, mildew, and as a space deodorant for toilets and refuse containers.  The EPA website also 
indicates that the general population is mainly exposed to 1,4-dichlorobenze through breathing 
vapors from products used in the home, such as mothballs and toilet deodorizer blocks. 

The potential exists for the adjacent Department of Energy (DOE) facility's chlorinated solvent-
impacted groundwater plume to affect the GSA BFC sub-slab and indoor air in Building 4.  Vinyl 
chloride, trans-1,2-dichloroethene, cis-1,2-dichloroethene, trichloroethene, and tetrachloroethene 
were detected in the two sub-slab samples at concentrations exceeding their respective sub-slab 
screening levels.  Each of these chemicals is a chlorinated VOC plausibly associated with a 
chlorinated solvent groundwater plume. Detection of these chlorinated VOCs suggests a past 
release of chlorinated solvents into the environment that is likely influencing sub-slab conditions 
beneath Building 4.  Although concentrations of these chlorinated VOCs were detected in the sub-
slab samples, they were not detected in the indoor air samples at concentrations exceeding the 
Site-Specific Screening Levels. 

5.0 QUALITY ASSURANCE 

Following the QAPP requirements for data validation during sampling, Terracon conducted 
oversight of all sampling procedures.  Flow regulators (1-hour and 24-hour) were calibrated by the 
laboratory (Test America) prior to being shipped to Terracon for use with the Summa canisters. 

5.1 Sample Collection, Handling, and Chain of Custody 

Terracon collected and handled VOC samples in general accordance with the Tetra Tech Work 
Plan/QAPP dated September 1, 2010, subsequent addendum dated November 24, 2010, and 
Terracon’s proposal dated September 30, 2010. 

Terracon field personnel labeled the collected samples as described in the Work Plan/QAPP. 
Each sample was labeled with a unique sample identifier in the field and sample information 
was documented in the field worksheets.  Sample label information included sample ID, date, 
and time. The sample identifier remained the same through laboratory reporting to ensure 
consistency.   

Laboratory analytical reports were kept in a project file maintained and secured according to the 
Terracon filing system. A hard copy of this plan and other pertinent documents (e.g. 
correspondence, field notes, etc.) were also kept in the project file.  No data or documentation 

Responsive ■ Resourceful ■ Reliable 8 



 
    

   

 

                                                                              

   
    

  
 

 
 

 

 

 

 

 
 

 
 

 
 

 

 
 
 
 

 
 

   

Area Air and Sub-Slab Air Monitoring – Building 4 
GSA Bannister Federal Complex ■ Kansas City, Missouri 
January 20, 2012 ■ Terracon Project No. 02107144 

was stored solely on electronic media.  As previously stated, no project data was accepted prior 
to data validation in accordance with the QAPP. 

Field personnel maintained project field worksheets that remained on site through the duration 
of the field activities.  Observed site conditions, sample collection information, problems 
encountered, sampling plan deviations, etc. were documented on the field worksheets.    

Sample chain-of-custody procedures were followed in accordance with the QAPP and relevant 
Terracon SOPs. Sample chain-of-custody forms recorded all personnel responsible for sample 
storage and transport through laboratory submission. Appendix E provides chain of custody 
documentation. 

5.2 Environmental Laboratory Controls 

Test America of Austin, Texas performed the environmental laboratory analyses for the VOC 
samples. 

5.2.1 Holding Times and Detection Limits 
Laboratory analyses were performed within the sample holding times prescribed by the specific 
analytical methods applied and as described in the QAPP.  In addition, laboratory detection 
limits were at or below applicable Site-Specific Screening Levels.  The laboratory reports in 
Appendix E outline the laboratory detection and reporting limits for each individual sample 
analysis. 

5.2.2 Internal Laboratory Control Samples   
Laboratory quality assurance and quality control (QA/QC) results – e.g., laboratory blank, matrix 
spike, matrix spike duplicate, etc. – were within acceptable ranges based on the internal Level II 
data validation procedures performed by Test America.  The Case Narrative summaries and 
quality control data packages provided in Appendix E provide additional details regarding 
laboratory QA/QC results. 

5.3 VOC Air Sample Duplicate Results 

Terracon collected a duplicate air sample for VOC analysis at sampling point B4-IA2.  The 
corresponding duplicate sample is identified as B4-Dup-VOCs.  Terracon performed a relative 
percent difference (RPD) calculation per the Work Plan/QAPP for the VOC analytical results in 
relation to the duplicate samples collected.  The RPD calculation for VOCs resulted in RPD 
percentages below the target 20%, as presented in the Work Plan/QAPP, except for acetone, 
vinyl acetate, 2-butanone (MEK), and toluene.  Although acetone, vinyl acetate, MEK, and toluene 
calculations resulted in RPD percentages above the target 20%, the analytes do not serve as 
good indicators of total method precision because they were each either B- or J-flagged by the 
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laboratory (meaning either they were detected in the laboratory blank or their concentrations are 
considered estimated).  RPD results are provided on Table 4 in Appendix D. 

5.4 	 Sample Media Blank Results 

Terracon submitted one Summa canister as a trip blank for laboratory analysis.  Laboratory 
analysis of the Summa canister media blank sample did not indicate VOCs at concentrations 
above the laboratory reporting limits, but acetone (also identified in laboratory blank) was detected 
in the trip blank at an estimated concentration (J-flag) of 0.172 µg/m3 and cis-1,2-DCE at an 
estimated concentration of 0.174 mg/m3. Table 3 in Appendix D provides a summary of media 
blank laboratory analysis data. 

5.5 	Laboratory Controls 

Laboratory data were reported within acceptable ranges for relevant quality control parameters 
(e.g., laboratory control samples, matrix spikes, etc.) and no results were rejected through Test 
America quality control reviews.  Internal laboratory QA/QC packages are provided with the 
Appendix E analytical reports.   

6.0	 CONCLUSIONS AND RECOMMENDATIONS 

6.1 	Conclusions 

 Sub-slab air monitoring results indicate concentrations of vinyl chloride, trans-1,2-DCE, 
cis-1,2-DCE, TCE and PCE above the Site-Specific Screening Levels in sub-slab 
sampling locations SS1 and SS2.  The identified VOC concentrations in sub-slab 
samples collected were not identified in either the crawlspace or indoor/outdoor samples 
collected at concentrations above the Site-Specific Screening Levels.   

Cumulative cancer and non-cancer health risks were evaluated for the site by adding the 
cancer risk, based on maximum contaminant concentration detected, for the 3rd quarter 
samples collected. The 3rd quarter calculated cancer cumulative health risk for 
maximum concentrations for the crawlspace, indoor air, and outdoor air VOCs was 
calculated at 7.61 x 10-6 which is within the EPA acceptable cancer risk range of 1.0 x 
10-6 to 1.0 x 10-4. 

The calculated cumulative non-cancer Hazard Quotient (HQ) for the crawlspace, indoor 
air, and outdoor air VOCs was calculated at 5.03 x 10-1 which is below the EPA 
acceptable Hazard Index (HI) of 1.  
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 Comparison of sub-slab data to crawlspace and indoor/outdoor data indicates a slight 
correlation between sub-slab and indoor air concentrations; however, contaminant 
concentrations do not exceed either the Site-Specific Screening Levels or non-cancer risk 
level HQ of 0.1, or are within the target cancer risk range (1.0 x 10-6 to 1.0 x 10-4) that is 
considered acceptable by the EPA. 

 Contaminant migrations may exist through perforations in the building foundation slab. 
However, based on identified contaminant concentrations at levels below the applicable 
Site-Specific Screening Levels identified in the indoor air and crawlspace samples 
collected, it does not appear that contaminants are migrating to the employee-occupied 
spaces located above the crawlspace at concentrations above the Site-Specific 
Screening Levels. 

6.2 	Recommendations 

Based on the results of the July 2011 sub-slab, crawlspace, indoor, and ambient air sampling 
event, Terracon recommends continued quarterly air sampling for VOCs, per the site specific 
Work Plan/QAPP.  
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Date Photos Taken: July 8-9, 2011 

PHOTO #1 

Building 4 – Crawl Space 

Sample No. B4CS-SS1-VOCs 

PHOTO #2 

Building 4 – Crawl Space 

Sample No. B4CS-SS2-VOCs 

PHOTO #3 

Building 4 – Crawl Space 

Sample No. B4CS-CS1-VOCs 
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Date Photos Taken: July 8-9, 2011 

PHOTO #4 

Building 4 - Crawlspace 

Sample No. B4CS-CS2-VOCs 

PHOTO #5 

Building 4 – Main Level – Southeast 
Office 

Sample No. B4-IA1-VOCs 

PHOTO #6 

Building 4 – Main Level – Southeast 
Office 

Sample No. B4-IA2-VOCs and 
Location of Duplicate Sample 
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PHOTO #7 

Building 4 – Exterior – Northwest 
Corner 

Sample No. B4-OA1-VOCs 

PHOTO #8 

Building 4 – Exterior – Southeast 
Corner 

Sample No. B4-OA2-VOCs 
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Table 1 
Analytical Data Summary for Building 4 - Sub-Slab Volatile Organic Compounds 

General Services Administration Bannister Federal Complex 
Kansas City, Missouri 

Sample I.D. B4CS-SS1-VOCs B4CS-SS2-VOCs Screening Levels 
Sub-Slab Air Samples Cancer Risk = 1E-

06 
Non-Cancer 

HQ = 0.1Sample Date 1/7/2011 4/15/2011 7/8/2011 1/7/2011 4/15/2011 7/8/2011 
Chlorodifluoromethane 17.9 2.68 J 108 20.3 1.73 J 74.8 NE 175200 
Dichlorodifluoromethane 2.04 J 2.54 J 2.28 J 2.03 J 2.42 J 2.39 J NE 700 
Chloromethane 0.437 J 0.823 J ND 0.818 J 1.32 J ND NE 320 
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane* ND ND ND ND ND ND NE 105120 
Vinyl chloride ND ND 4.96 ND ND 76.6 22 350 
1,3‐Butadiene ND ND ND ND ND ND 3.3 7 
Butane 0.563 J 0.655 J 0.442 J 1.4 J 1.25 J 0.659 J NE 2450 
Bromomethane ND ND ND ND ND ND NE 17.5 
Chloroethane ND ND ND ND ND ND NE 35040 
Acetonitrile 0.193 J ND 1.29 J ND 0.323 J 0.353 J NE 210 
Trichlorofluoromethane 1.39 J 1.5 J 1.44 J 1.35 J 1.43 J 1.47 J NE 2450 
Acetone 47.7 B 15.2 B 196 RA 49.1 B 40.2 B 74.6 B NE 108620 
Acrylonitrile ND ND ND ND ND ND 1.4 7 
n‐Pentane 3.58 0.245 J ND 9.5 1.34 J ND NE 3500 
Diethyl ether* ND ND ND ND ND ND NE NE 
1,1‐Dichloroethene ND ND ND ND ND 23.2 NE 8410 
Methylene chloride ND 0.283 J 1.02 J ND 0.561 J 2.41 J 210 3500 
Carbon disulfide 2.26 J 0.987 J 0.382 J 2.38 J 4.47 0.836 J NE 2450 
Allyl chloride* ND ND ND ND ND ND NE NE 
1,1,2‐Trichlorotrifluoroethane ND ND ND ND ND ND NE 105120 
trans‐1,2‐Dichloroethene 1.83 J 0.695 J 37.2 ND ND 295 RA NE 210 
1,1‐Dichloroethane ND ND ND ND ND ND 61 70080 
Methyl tert‐Butyl Ether ND ND ND ND ND ND 380 10510 
Vinyl acetate 0.619 J ND 1.22 J 0.784 J 2.24 J 0.453 J NE 700 
2‐Butanone (MEK) 2.84 2.11 J 7.2 3.37 3.96 3.5 NE 17520 
cis‐1,2‐Dichloroethene 141 RA 82.2 7390 RA 48.8 23.6 45800 RA NE 210 
Hexane ND ND ND 0.562 J 0.298 J ND NE 2450 
Chloroform ND ND ND ND ND 1.66 J 4.3 340 
1,2‐Dichloroethane ND ND ND ND ND ND 3.8 NE 
1,1,1‐Trichloroethane ND ND ND ND ND ND NE 17520 
Benzene 0.422 J 0.337 J 0.793 J 0.502 J 0.457 J 4.26 13 110 
Carbon tetrachloride 0.695 J 0.653 J 0.796 J 0.699 J 0.589 J 0.723 J 16 350 
Cyclohexane ND ND ND ND ND ND NE 21020 
1,2‐Dichloropropane ND ND ND ND ND ND 9.8 14 
Bromodichloromethane ND ND ND ND ND ND 2.7 NE 
Trichloroethene 4.27 J 3.14 J 262 1.41 J ND 915 RA 24 7 
Heptane ND ND ND ND ND ND NE 2450 
cis‐1,3‐Dichloropropene ND ND ND ND ND ND 25 70 
4‐Methyl‐2‐pentanone (MIBK) 0.507 J ND 1.55 J 0.802 J 0.761 J 0.383 J NE 10510 
trans‐1,3‐Dichloropropene ND ND ND ND ND ND 16 70 
1,1,2‐Trichloroethane ND ND ND ND ND ND 6.1 NE 
Toluene 2.4 J 0.847 J 0.912 J 4.36 1.54 J 0.879 J NE 17520 
2‐Hexanone ND 0.562 J 0.518 J ND 0.994 J 1.02 J NE 110 
Chlorodibromomethane ND ND ND ND ND ND 2.7 NE 
1,2‐Dibromoethane (EDB) ND ND ND ND ND ND 0.16 32 
n‐Octane ND ND ND ND ND ND NE 2450 
Tetrachloroethene 21.7 6.14 J 252 22.5 2.1 J 592 RA 17 950 
Chlorobenzene ND ND ND ND ND ND NE 180 
Ethylbenzene ND ND ND 0.879 J ND ND 39 3500 
m‐Xylene & p‐Xylene ND ND ND 2.97 J ND ND NE 350 
Bromoform ND ND ND ND ND ND 89 NE 
Styrene 6.6 0.336 J ND 6.68 0.658 J ND NE 3500 
1,1,2,2‐Tetrachloroethane ND ND ND ND ND ND 1.7 NE 
o‐Xylene 0.442 J ND ND 1.51 J ND ND NE 350 
n‐Nonane ND ND ND ND ND ND NE 700 
Isopropylbenzene ND ND ND ND ND ND NE 1400 
n‐Propylbenzene ND ND ND ND ND ND NE 3500 
1,3,5‐Trimethylbenzene ND ND ND ND ND ND NE 25 
1,2,4‐Trimethylbenzene 0.485 J ND ND 1.34 J 1.44 J ND NE 25 
Benzyl chloride ND ND ND ND ND ND 2 3.5 
1,3‐Dichlorobenzene ND ND ND ND ND ND 8.9 700 
n‐Decane 5.24 J ND 1.76 J 34.9 5.08 J 0.589 J NE 2450 
1,4‐Dichlorobenzene ND ND ND ND ND ND 8.9 2800 
1,2‐Dichlorobenzene ND ND ND ND ND ND NE 700 
n‐Undecane 4.96 J ND 0.96 J 44.5 11.8 ND NE 2450 
1,2,4‐Trichlorobenzene ND ND ND ND 1.44 J, B  ND  NE 7 
Naphthalene 2.19 J 0.933 J, B ND 5.4 4.09 J, B  ND  2.9 11 
Hexachlorobutadiene ND ND ND ND ND ND 4.5 NE 
Source: Test America, 2011 
Sceening Values derived from US Environmental Protection Agency (USEPA) Memorandum: Vapor Intrusion Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri 
dated March 24, 2011. 
TCE Screening Value derived from US EPA Memoradum dated October 12, 2011 to the General Services Administration, Bannister Federal Complex 

Notes:
 

ug/m3 = All air concentrations reported in micrograms per cubic meter
 
J = Indicates analyte not detected above the laboratory reporting limit.  


NE = Not Established by the EPA
 
ND = Chemical was not detected above the laboratory method detection limit
 

B = Analyte was detected in the Method Blank
 
RA = Results are from a second analysis of the sample.
 

* = Site Specific Risk-Based Screening Levels Are Not Available for These Compounds 
HQ = Hazard Quotient 

Concentration = Indicates identified concentration is greater than site specific cancer screening level 



 

     

 

 

 

 

   

 

 

 

 

 

   

 

       

       

 

Table 2 
Analytical Data Summary for Building 4 - Crawlspace Air, Indoor Air, and Outdoor Air Volatile Organic Compounds - Maximum Concentrations for 3rd Quarter 

General Services Administration Bannister Federal Complex 
Kansas City, Missouri 

Sample I.D. B4CS-CS1-VOCs BCS-CS2-VOCs B4-IA1-VOCs B4-IA2-VOCs B4-Dup-VOCs (B4-IA2-VOCs) B4-OA1-VOCs B4-OA2-VOCs B4-Blank-VOCs Screening Levels 
Maximum 
Detection 

Cancer 
Risk 

Non-Cancer 
Risk

Crawlspace Air Samples Indoor Air Samples Indoor Air Sample Outdoor Air Samples Cancer Risk = 
1E-06 

Non-Cancer 
HQ = 0.1Sample Date 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/15/2011 7/9/2011 

Chlorodifluoromethane 17.8 1.62 J 86.6 18.4 1.43 J 88.3 18.8 1.49 J 87.5 19.8 1.37 J 82.9 19.2 1.52 J 83.4 4.67 0.996 J 1.88 J 1.6 J 1.01 J 1.74 J ND ND ND NE 17520 88.3 NE 5.04E-04 
Dichlorodifluoromethane 2.22 J 2.88 J 2.39 J 2.3 J 2.72 J 2.39 J 2.21 J 2.87 J 2.5 J 2.31 J 2.67 J 2.38 J 2.27 J 2.78 J 2.47 J 2.46 J 2.81 J 2.35 J 2.16 J 2.81 J 2.32 J ND ND ND NE 70 2.5 NE 3.57E-03 
Chloromethane 0.98 J 1.36 J 0.87 J 0.968 J 1.67 J 0.911 J 0.921 J 1.62 J 0.865 J 0.917 J 1.6 J 0.807 J 0.914 J 1.54 J 0.806 J 0.947 J 1.41 J 1.13 J 0.857 J 1.39 J 0.937 J ND ND ND NE 32 1.13 NE 3.53E-03 
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 10512 ND ND ND 
Vinyl chloride ND ND 3.84 ND ND 4.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.2 35 4.01 1.82E-06 1.15E-02 
1,3‐Butadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.33 0.7 ND ND ND 
Butane 1.57 J 0.782 J 1.79 J 1.8 J 0.925 J 1.92 J 1.82 J 0.902 J 1.3 J 1.52 J 0.963 J 1.23 J 1.66 J 0.911 J 1.27 J 1.3 J 0.709 J 0.77 J 1.26 J 0.701 J 0.665 J ND ND ND NE 245 1.92 NE 7.84E-04 
Bromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 1.75 ND ND ND 
Chloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 3504 ND ND ND 
Acetonitrile ND 0.184 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.171 J ND ND ND ND NE 21 ND ND ND 
Trichlorofluoromethane 1.56 J 1.65 J 1.65 J 1.61 J 1.83 J 1.62 J 1.49 J 1.73 J 1.71 J 1.61 J 1.68 J 1.72 J 1.57 J 1.83 J 1.77 J 1.61 J 1.6 J 1.59 J 1.42 J 1.58 J 1.52 J ND ND ND NE 245 1.77 NE 7.22E-04 
Acetone 20.8 B 15.6 B 27.1 B 24.1 B 14.5 B 30.9 B 10.1 B 7.76 B 22.3 B 9.29 B 7.76 B 18.8 B 10.4 B 7.74 B 32.9 B 5.04 B 5.85 B 25.4 B 3.81 B 6.16 B 13.2 B 0.149 J, B 0.249 J, B 0.172 J, B NE 10862 32.9 NE 3.03E-04 
Acrylonitrile ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.14 0.7 ND ND ND 
n‐Pentane 22.5 1.24 J 1.44 J 76.7 0.648 J 1.69 J 62.6 0.632 J 0.585 J 35.5 0.67 J 0.571 J 37.1 0.617 J 0.565 J 19.7 0.625 J 0.638 J 22.2 0.495 J 0.533 J ND ND ND NE 350 1.69 NE 4.83E-04 
Diethyl ether* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE NE ND ND ND 
1,1‐Dichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 841 ND ND ND 
Methylene chloride ND 0.322 J 0.358 J ND 0.43 J 0.347 J ND 0.466 J 0.47 J ND 0.335 J 0.774 J 0.291 J 0.368 J 0.763 J ND 0.302 J ND ND 0.305 J ND ND ND ND 21 350 0.774 3.69E-08 2.21E-04 
Carbon disulfide ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 ND ND ND 
Allyl chloride* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE NE ND ND ND 
1,1,2‐Trichlorotrifluoroethane ND ND ND ND 0.837 J ND ND 0.757 J ND ND 0.717 J ND ND 0.629 J ND ND 0.693 J ND ND 0.592 J ND ND ND ND NE 10512 ND ND ND 
trans‐1,2‐Dichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 21 ND ND ND 
1,1‐Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.1 7008 ND ND ND 
Methyl tert‐Butyl Ether ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 38 1051 ND ND ND 
Vinyl acetate 0.526 J ND 0.711 J 0.586 J ND 0.909 J ND ND 2 J ND ND 0.515 J ND ND 3.19 J ND ND 1.46 J ND ND 0.588 J ND ND ND NE 70 3.19 NE 4.56E-03 
2‐Butanone (MEK) 1.6 J 1.55 J 2.22 J 2.03 J 1.55 J 2.4 J 0.923 J 0.696 J 2.08 J 0.798 J 0.797 J 1.75 J 0.757 J 0.743 J 2.42 J ND 0.767 J 3.4 J 0.5 J 0.772 J 1.61 J ND ND ND NE 1752 3.4 NE 1.94E-04 
cis‐1,2‐Dichloroethene 14.8 3.13 J 65.2 13.9 3.51 J 70.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.36 J ND ND 0.174 J NE 21 70.6 NE 3.36E-01 
Hexane 5.05 0.254 J ND 9.23 ND ND 7.14 ND ND 3.99 ND ND 4.11 ND ND 0.437 J ND ND 0.522 J ND ND ND ND ND NE 245 ND ND ND 
Chloroform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.43 34 ND ND ND 
1,2‐Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.38 NE ND ND ND 
1,1,1‐Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 1752 ND ND ND 
Benzene 0.573 J 0.326 J 0.609 J 0.767 J 0.374 J 0.549 J 0.609 J 0.308 J 0.597 J 0.404 J 0.28 J 0.522 J 0.414 J 0.289 J 0.578 J 0.314 J 0.272 J 0.816 J 0.316 J 0.255 J 0.604 J ND ND ND 1.3 11 0.816 6.28E-07 7.42E-03 
Carbon tetrachloride 0.714 J 0.583 J 0.822 J 0.704 J 0.632 J 0.834 J 0.654 J 0.59 J 0.932 J 0.636 J 0.564 J 0.791 J 0.704 J 0.62 J 0.924 J 0.47 J 0.621 J 0.938 J 0.685 J 0.643 J 0.824 J ND ND ND 1.6 35 0.938 5.86E-07 2.68E-03 
Cyclohexane ND ND 0.614 J ND ND ND ND ND 0.418 J ND ND ND ND ND 0.558 J ND ND ND ND ND ND ND ND ND NE 2102 0.614 NE 2.92E-05 
1,2‐Dichloropropane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.98 1.4 ND ND ND 
Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.27 NE ND ND ND 
Trichloroethene ND ND 1.09 J  ND  ND  1.12 J ND 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.4 0.7 1.12 4.67E-07 1.60E-01 
Heptane ND ND 0.485 J ND ND 0.589 J ND ND 0.376 J ND ND 0.372 J ND ND ND ND ND ND ND ND ND ND ND ND NE 245 0.589 NE 2.40E-04 
cis‐1,3‐Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.5 7 ND ND ND 
4‐Methyl‐2‐pentanone (MIBK) ND ND ND ND ND 0.301 J ND ND ND ND ND ND ND ND ND ND ND 1.13 J ND ND 0.303 J ND ND ND NE 1051 1.13 NE 1.08E-04 
trans‐1,3‐Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.6 7 ND ND ND 
1,1,2‐Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.61 NE ND ND ND 
Toluene 16 1.36 J 2.09 J 23.3 0.992 J 5.93 17.6 0.811 J 2.09 J 14 0.785 J 1.26 J 14.5 0.798 J 2.11 J 2.25 J 0.788 J 2.3 J 2.28 J 0.699 J 1.85 J ND ND ND NE 1752 5.93 NE 3.38E-04 
2‐Hexanone ND 0.39 J 0.418 J ND 0.326 J 0.475 J ND ND 0.295 J ND ND ND ND ND 0.305 J ND ND 0.443 J ND ND ND ND ND ND NE 11 0.475 NE 4.32E-03 
Chlorodibromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.27 NE ND ND ND 
1,2‐Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.016 3.2 ND ND ND 
n‐Octane ND ND 0.749 J 0.66 J ND 0.795 J ND ND ND ND ND ND ND ND ND ND ND 0.761 J ND ND ND ND ND ND NE 245 0.795 NE 3.24E-04 
Tetrachloroethene ND 0.879 J 1.08 J ND ND 1.16 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.7 95 1.16 6.82E-07 1.22E-03 
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND 2.97 J ND ND ND ND ND ND ND ND ND ND ND ND NE 18 2.97 NE 1.65E-02 
Ethylbenzene 0.646 J ND 0.679 J 1.05 J ND 0.806 J 0.567 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.9 350 0.806 2.07E-07 2.30E-04 
m‐Xylene & p‐Xylene ND ND 2.11 J ND ND 2.71 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 35 2.71 NE 7.74E-03 
Bromoform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 8.9 NE ND ND ND 
Styrene 15.8 0.942 J ND 28 ND ND 12.6 ND ND 6.92 ND ND 6.78 ND ND 0.683 J ND ND 0.808 J ND ND ND ND ND NE 350 ND ND ND 
1,1,2,2‐Tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.17 NE ND ND ND 
o‐Xylene ND ND 1.08 J ND ND 1.33 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 35 1.33 NE 3.80E-03 
n‐Nonane 133 ND 5.41 129 ND 7.18 0.65 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 70 7.18 NE 1.03E-02 
Isopropylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 140 ND ND ND 
n‐Propylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 350 ND ND ND 
1,3,5‐Trimethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 2.5 ND ND ND 
1,2,4‐Trimethylbenzene ND ND 0.736 J ND ND 0.785 J ND ND ND ND ND ND ND ND 0.366 J ND ND 0.503 J ND ND 0.359 J ND ND ND NE 2.5 0.785 NE 3.14E-02 
Benzyl chloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.2 0.35 ND ND ND 
1,3‐Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND 0.813 J ND ND ND ND ND ND ND ND ND ND ND ND 0.89 70 0.813 9.13E-07 1.16E-03 
n‐Decane 1.09 J 1.19 J 16.4 1.14 J 0.754 J 21.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 21.4 NE 8.73E-03 
1,4‐Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND 2.23 J ND ND ND ND ND ND ND ND ND ND ND ND 0.89 280 2.23 2.51E-06 7.96E-04 
1,2‐Dichlorobenzene ND ND ND ND ND ND ND ND 1.72 J ND ND 5.03 J ND ND ND ND ND ND ND ND ND ND ND ND NE 70 5.03 NE 7.19E-03 
n‐Undecane 1.67 J 1.33 J 7.49 0.826 J 3.42 J 9.43 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 9.43 NE 3.85E-03 
1,2,4‐Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 0.7 ND ND ND 
Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.29 1.1 ND ND ND 
Hexachlorobutadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.45 NE ND ND ND 
Total Cancer Risk (No Value) 1.05E‐06 1.15E‐06 4.01E‐06 1.30E‐06 7.03E‐07 4.14E‐06 1.02E‐06 9.20E‐07 1.06E‐06 7.08E‐07 5.84E‐07 4.35E‐06 7.72E‐07 6.27E‐07 1.06E‐06 5.35E‐07 6.12E‐07 1.21E‐06 6.71E‐07 6.13E‐07 9.80E‐07 
Total Non‐Cancer Risk (No Value) 2.92E‐01 3.64E‐02 5.57E‐01 3.05E‐01 3.74E‐02 5.98E‐01 4.15E‐02 1.15E‐01 2.50E‐02 2.77E‐02 1.45E‐02 4.19E‐02 2.86E‐02 1.48E‐02 3.86E‐02 1.81E‐02 1.40E‐02 4.54E‐02 1.87E‐02 1.46E‐02 4.67E‐02 

Source: Test America, 2011 
Sceening Values derived from US Environmental Protection Agency (USEPA) Memorandum: Vapor Intrusion Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri dated March 24, 2 
TCE Screening Value derived from US EPA Memoradum dated October 12, 2011 to the General Services Administration, Bannister Federal Complex 

Notes:
 
ug/m3 = All air concentrations reported in micrograms per cubic meter
 

J = Indicates analyte not detected above the laboratory reporting limi
 
NE = Not Established by the EPA
 
ND = Chemical was not detected above the laboratory method detection lim
 

B = Analyte was detected in the Method Blan
 
* = Site Specific Risk-Based Screening Levels Are Not Available for These Compound 

HQ = Hazard Quotient
 
Concentration = Indicates identified concentration is greater than site specific cancer screening lev
 



 

 

 

 

 

   

 

 

 

 

 

   

 

Table 3 

Kansas City, Missouri 
General Services Administration Bannister Federal Complex 

Analytical Data Summary for Building 4 - Crawlspace Volatile Organic Compounds - Short-Term Screening Levels 

Sample I.D. B4CS-CS1-VOCs B4CS-CS2-VOCs Short-Term Screening Level Screening Levels 
Crawlspace Air Samples 

(1-30 days) 
Cancer Risk = 

1E-06 
Non-Cancer 

HQ = 0.1Sample Date 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 
Chlorodifluoromethane 17.8 1.62 J 86.6 18.4 1.43 J 88.3 175200 NE 17520 
Dichlorodifluoromethane 2.22 J 2.88 J 2.39 J 2.3 J 2.72 J 2.39 J 700 NE 70 
Chloromethane 0.98 J 1.36 J 0.87 J 0.968 J 1.67 J 0.911 J 414 NE 32 
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane* ND ND ND ND ND ND 105120 NE 10512 
Vinyl chloride ND ND 3.84 ND ND 4.01 77 2.2 35 
1,3‐Butadiene ND ND ND ND ND ND 221 0.33 0.7 
Butane 1.57 J 0.782 J 1.79 J 1.8 J 0.925 J 1.92 J 2000 NE 245 
Bromomethane ND ND ND ND ND ND 100 NE 1.75 
Chloroethane ND ND ND ND ND ND 4000 NE 3504 
Acetonitrile ND 0.184 J ND ND ND ND 210 NE 21 
Trichlorofluoromethane 1.56 J 1.65 J 1.65 J 1.61 J 1.83 J 1.62 J 2450 NE 245 
Acetone 20.8 B 15.6 B 27.1 B 24.1 B 14.5 B 30.9 B 30940 NE 10862 
Acrylonitrile ND ND ND ND ND ND 217 0.14 0.7 
n‐Pentane 22.5 1.24 J 1.44 J 76.7 0.648 J 1.69 J 10000 NE 350 
Diethyl ether* ND ND ND ND ND ND NE NE NE 
1,1‐Dichloroethene ND ND ND ND ND ND 70800 NE 841 
Methylene chloride ND 0.322 J 0.358 J ND 0.43 J 0.347 J 1041 21 350 
Carbon disulfide ND ND ND ND ND ND 2450 NE 245 
Allyl chloride* ND ND ND ND ND ND NE NE NE 
1,1,2‐Trichlorotrifluoroethane ND ND ND ND 0.837 J ND NE NE 10512 
trans‐1,2‐Dichloroethene ND ND ND ND ND ND 794 NE 21 
1,1‐Dichloroethane ND ND ND ND ND ND 6.1 6.1 7008 
Methyl tert‐Butyl Ether ND ND ND ND ND ND 2555 38 1051 
Vinyl acetate 0.526 J ND 0.711 J 0.586 J ND 0.909 J 35.2 NE 70 
2‐Butanone (MEK) 1.6 J 1.55 J 2.22 J 2.03 J 1.55 J 2.4 J 17520 NE 1752 
cis‐1,2‐Dichloroethene 14.8 3.13 J 65.2 13.9 3.51 J 70.6 794 NE 21 
Hexane 5.05 0.254 J ND 9.23 ND ND 2000 NE 245 
Chloroform ND ND ND ND ND ND 244 0.43 34 
1,2‐Dichloroethane ND ND ND ND ND ND 0.38 0.38 NE 
1,1,1‐Trichloroethane ND ND ND ND ND ND 5000 NE 1752 
Benzene 0.573 J 0.326 J 0.609 J 0.767 J 0.374 J 0.549 J 80 1.3 11 
Carbon tetrachloride 0.714 J 0.583 J 0.822 J 0.704 J 0.632 J 0.834 J 189 1.6 35 
Cyclohexane ND ND 0.614 J ND ND ND 21020 NE 2102 
1,2‐Dichloropropane ND ND ND ND ND ND 32 0.98 1.4 
Bromodichloromethane ND ND ND ND ND ND 20 0.27 NE 
Trichloroethene ND ND 1.09 J ND ND 1.12 J 24 2.4 0.7 
Heptane ND ND 0.485 J ND ND 0.589 J 2000 NE 245 
cis‐1,3‐Dichloropropene ND ND ND ND ND ND 36 2.5 7 
4‐Methyl‐2‐pentanone (MIBK) ND ND ND ND ND 0.301 J 10510 NE 1051 
trans‐1,3‐Dichloropropene ND ND ND ND ND ND 36 1.6 7 
1,1,2‐Trichloroethane ND ND ND ND ND ND 0.61 0.61 NE 
Toluene 16 1.36 J 2.09 J 23.3 0.992 J 5.93 5000 NE 1752 
2‐Hexanone ND 0.39 J 0.418 J ND 0.326 J 0.475 J 110 NE 11 
Chlorodibromomethane ND ND ND ND ND ND 20 0.27 NE 
1,2‐Dibromoethane (EDB) ND ND ND ND ND ND 0.016 0.016 3.2 
n‐Octane ND ND 0.749 J 0.66 J ND 0.795 J 2000 NE 245 
Tetrachloroethene ND 0.879 J 1.08 J ND ND 1.16 J 17 1.7 95 
Chlorobenzene ND ND ND ND ND ND 500 NE 18 
Ethylbenzene 0.646 J ND 0.679 J 1.05 J ND 0.806 J 4340 3.9 350 
m‐Xylene & p‐Xylene ND ND 2.11 J ND ND 2.71 J 2604 NE 35 
Bromoform ND ND ND ND ND ND 8.9 8.9 NE 
Styrene 15.8 0.942 J ND 28 ND ND 8520 NE 350 
1,1,2,2‐Tetrachloroethane ND ND ND ND ND ND 0.17 0.17 NE 
o‐Xylene ND ND 1.08 J ND ND 1.33 J 2604 NE 35 
n‐Nonane 133 ND 5.41 129 ND 7.18 2000 NE 70 
Isopropylbenzene ND ND ND ND ND ND 1400 NE 140 
n‐Propylbenzene ND ND ND ND ND ND 3500 NE 350 
1,3,5‐Trimethylbenzene ND ND ND ND ND ND 10 NE 2.5 
1,2,4‐Trimethylbenzene ND ND 0.736 J ND ND 0.785 J 100 NE 2.5 
Benzyl chloride ND ND ND ND ND ND 4 0.2 0.35 
1,3‐Dichlorobenzene ND ND ND ND ND ND 240 0.89 70 
n‐Decane 1.09 J 1.19 J 16.4 1.14 J 0.754 J 21.4 2000 NE 245 
1,4‐Dichlorobenzene ND ND ND ND ND ND 240 0.89 280 
1,2‐Dichlorobenzene ND ND ND ND ND ND 240 NE 70 
n‐Undecane 1.67 J 1.33 J 7.49 0.826 J 3.42 J 9.43 2000 NE 245 
1,2,4‐Trichlorobenzene ND ND ND ND ND ND 20 NE 0.7 
Naphthalene ND ND ND ND ND ND 2.9 0.29 1.1 
Hexachlorobutadiene ND ND ND ND ND ND 0.45 0.45 NE 

Source: Test America, 2011 
Sceening Values derived from US Environmental Protection Agency (USEPA) Memorandum: Vapor Intrusion Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri dated March 24, 2011. 

TCE Screening Value derived from US EPA Memoradum dated October 12, 2011 to the General Services Administration, Bannister Federal Complex 
Notes: 

ug/m3 = All air concentrations reported in micrograms per cubic meter 
J = Indicates analyte not detected above the laboratory reporting limit.  


NE = Not Established by the EPA
 
NA = Not analyzed/Not applicable
 
ND = Chemical was not detected above the laboratory method detection limit
 

B = Analyte was deteded in the Method Blank 



 

     

 

 

 

 

   

 

 

 

 

 

   

 

     

   

 

HQ = Hazard Quotien
Concentration = 

Non-Cancer Risk = 

Table 4 
Analytical Data Summary for Building 4 - Crawlspace Air, Indoor Air and Outdoor Air Volatile Organic Compounds - Maximum Concentrations for All Quarters 

General Services Administration Bannister Federal Complex 
Kansas City, Missouri 

Sample I.D. B4CS-CS1-VOCs BCS-CS2-VOCs B4-IA1-VOCs B4-IA2-VOCs B4-Dup-VOCs (B4-IA2-VOCs) B4-OA1-VOCs B4-OA2-VOCs B4-Blank-VOCs Screening Levels 
Maximum 
Detection 

Cancer 
Risk 

Non-Cancer 
Risk

Crawlspace Air Samples Indoor Air Samples Indoor Air Sample Outdoor Air Samples Cancer Risk = 
1E-06 

Non-Cancer 
HQ = 0.1Sample Date 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/16/2011 7/9/2011 1/7/2011 4/15/2011 7/9/2011 

Chlorodifluoromethane 17.8 1.62 J 86.6 18.4 1.43 J 88.3 18.8 1.49 J 87.5 19.8 1.37 J 82.9 19.2 1.52 83.4 4.67 0.996 J 1.88 J 1.6 J 1.01 J 1.74 J ND ND ND NE 17520 88.3 NE 5.04E-04 
Dichlorodifluoromethane 2.22 J 2.88 J 2.39 J 2.3 J 2.72 J 2.39 J 2.21 J 2.87 J 2.5 J 2.31 J 2.67 J 2.38 J 2.27 J 2.78 J 2.47 J 2.46 J 2.81 J 2.35 J 2.16 J 2.81 J 2.32 J ND ND ND NE 70 2.88 NE 4.11E-03 
Chloromethane 0.98 J 1.36 J 0.87 J 0.968 J 1.67 J 0.911 J 0.921 J 1.62 J 0.865 J 0.917 J 1.6 J 0.807 J 0.914 J 1.54 J 0.806 J 0.947 J 1.41 J 1.13 J 0.857 J 1.39 J 0.937 J ND ND ND NE 32 1.67 NE 5.22E-03 
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 10512 ND ND ND 
Vinyl chloride ND ND 3.84 ND ND 4.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.2 35 4.01 1.82E-06 1.15E-02 
1,3‐Butadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.33 0.7 ND ND ND 
Butane 1.57 J 0.782 J 1.79 J 1.8 J 0.925 J 1.92 J 1.82 J 0.902 J 1.3 J 1.52 J 0.963 J 1.23 J 1.66 J 0.911 J 1.27 J 1.3 J 0.709 J 0.77 J 1.26 J 0.701 J 0.665 J ND ND ND NE 245 1.92 NE 7.84E-04 
Bromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 1.75 ND ND ND 
Chloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 3504 ND ND ND 
Acetonitrile ND 0.184 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.171 J ND ND ND ND NE 21 0.184 NE 8.76E-04 
Trichlorofluoromethane 1.56 J 1.65 J 1.65 J 1.61 J 1.83 J 1.62 J 1.49 J 1.73 J 1.71 J 1.61 J 1.68 J 1.72 J 1.57 J 1.83 J 1.77 J 1.61 J 1.6 J 1.59 J 1.42 J 1.58 J 1.52 J ND ND ND NE 245 1.83 NE 7.47E-04 
Acetone 20.8 B 15.6 B 27.1 B 24.1 B 14.5 B 30.9 B 10.1 B 7.76 B 22.3 B 9.29 B 7.76 B 18.8 B 10.4 B 7.74 B 32.9 B 5.04 B 5.85 B 25.4 B 3.81 B 6.16 B 13.2 B 0.149 J, B 0.249 J, B 0.172 J, B NE 10862 32.9 NE 3.03E-04 
Acrylonitrile ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.14 0.7 ND ND ND 
n‐Pentane 22.5 1.24 J 1.44 J 76.7 0.648 J 1.69 J 62.6 0.632 J 0.585 J 35.5 0.67 J 0.571 J 37.1 0.617 J 0.565 J 19.7 0.625 J 0.638 J 22.2 0.495 J 0.533 J ND ND ND NE 350 76.7 NE 2.19E-02 
Diethyl ether* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE NE ND ND ND 
1,1‐Dichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 841 ND ND ND 
Methylene chloride ND 0.322 J 0.358 J ND 0.43 J 0.347 J ND 0.466 J 0.47 J ND 0.335 J 0.774 J 0.291 J 0.368 J 0.763 J ND 0.302 J ND ND 0.305 J ND ND ND ND 21 350 0.774 3.69E-08 2.21E-04 
Carbon disulfide ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 ND ND ND 
Allyl chloride* ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE NE ND ND ND 
1,1,2‐Trichlorotrifluoroethane ND ND ND ND 0.837 J ND ND 0.757 J ND ND 0.717 J ND ND 0.629 ND ND 0.693 J ND ND 0.592 J ND ND ND ND NE 10512 0.837 NE 7.96E-06 
trans‐1,2‐Dichloroethene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 21 ND ND ND 
1,1‐Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.1 7008 ND ND ND 
Methyl tert‐Butyl Ether ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 38 1051 ND ND ND 
Vinyl acetate 0.526 J ND 0.711 J 0.586 J ND 0.909 J ND ND 2 J ND ND 0.515 J ND ND J 3.19 J ND ND 1.46 J ND ND 0.588 J ND ND ND NE 70 3.19 NE 4.56E-03 
2‐Butanone (MEK) 1.6 J 1.55 J 2.22 J 2.03 J 1.55 J 2.4 J 0.923 J 0.696 J 2.08 J 0.798 J 0.797 J 1.75 J 0.757 J 0.743 J 2.42 J ND 0.767 J 3.4 J 0.5 J 0.772 J 1.61 J ND ND ND NE 1752 3.4 NE 1.94E-04 
cis‐1,2‐Dichloroethene 14.8 3.13 J 65.2 13.9 3.51 J 70.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.36 J ND ND 0.174 J NE 21 70.6 NE 3.36E-01 
Hexane 5.05 0.254 J ND 9.23 ND ND 7.14 ND ND 3.99 ND ND 4.11 ND ND 0.437 J ND ND 0.522 J ND ND ND ND ND NE 245 9.23 NE 3.77E-03 
Chloroform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.43 34 ND ND ND 
1,2‐Dichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.38 NE ND ND ND 
1,1,1‐Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 1752 ND ND ND 
Benzene 0.573 J 0.326 J 0.609 J 0.767 J 0.374 J 0.549 J 0.609 J 0.308 J 0.597 J 0.404 J 0.28 J 0.522 J 0.414 J 0.289 J 0.578 J 0.314 J 0.272 J 0.816 J 0.316 J 0.255 J 0.604 J ND ND ND 1.3 11 0.816 6.28E-07 7.42E-03 
Carbon tetrachloride 0.714 J 0.583 J 0.822 J 0.704 J 0.632 J 0.834 J 0.654 J 0.59 J 0.932 J 0.636 J 0.564 J 0.791 J 0.704 J 0.62 J 0.924 J 0.47 J 0.621 J 0.938 J 0.685 J 0.643 J 0.824 J ND ND ND 1.6 35 0.938 5.86E-07 2.68E-03 
Cyclohexane ND ND 0.614 J ND ND ND ND ND 0.418 J ND ND ND ND ND J 0.558 J ND ND ND ND ND ND ND ND ND NE 2102 0.614 NE 2.92E-05 
1,2‐Dichloropropane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.98 1.4 ND ND ND 
Bromodichloromethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.27 NE ND ND ND 
Trichloroethene ND ND 1.09 J  ND  ND  1.12 J  ND  2 0.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.4 0.7 2.4 1.00E-06 3.43E-01 
Heptane ND ND 0.485 J ND ND 0.589 J ND ND 0.376 J ND ND 0.372 J ND ND ND ND ND ND ND ND ND ND ND ND NE 245 0.589 NE 2.40E-04 
cis‐1,3‐Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.5 7 ND ND ND 
4‐Methyl‐2‐pentanone (MIBK) ND ND ND ND ND 0.301 J ND ND ND ND ND ND ND ND ND ND ND 1.13 J ND ND 0.303 J ND ND ND NE 1051 1.13 NE 1.08E-04 
trans‐1,3‐Dichloropropene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.6 7 ND ND ND 
1,1,2‐Trichloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.61 NE ND ND ND 
Toluene 16 1.36 J 2.09 J 23.3 0.992 J 5.93 17.6 0.811 J 2.09 J 14 0.785 J 1.26 J 14.5 0.798 J 2.11 J 2.25 J 0.788 J 2.3 J 2.28 J 0.699 J 1.85 J ND ND ND NE 1752 23.3 NE 1.33E-03 
2‐Hexanone ND 0.39 J 0.418 J ND 0.326 J 0.475 J ND ND 0.295 J ND ND ND ND ND J 0.305 J ND ND 0.443 J ND ND ND ND ND ND NE 11 0.475 NE 4.32E-03 
Chlorodibromomethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.27 NE ND ND ND 
1,2‐Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.016 3.2 ND ND ND 
n‐Octane ND ND 0.749 J 0.66 J ND 0.795 J ND ND ND ND ND ND ND ND ND ND ND 0.761 J ND ND ND ND ND ND NE 245 0.795 NE 3.24E-04 
Tetrachloroethene ND 0.879 J 1.08 J ND ND 1.16 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.7 95 1.16 6.82E-07 1.22E-03 
Chlorobenzene ND ND ND ND ND ND ND ND ND ND ND 2.97 J ND ND ND ND ND ND ND ND ND ND ND ND NE 18 2.97 NE 1.65E-02 
Ethylbenzene 0.646 J ND 0.679 J 1.05 J ND 0.806 J 0.567 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.9 350 1.05 2.69E-07 3.00E-04 
m‐Xylene & p‐Xylene ND ND 2.11 J ND ND 2.71 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 35 2.71 NE 7.74E-03 
Bromoform ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 8.9 NE ND ND ND 
Styrene 15.8 0.942 J ND 28 ND ND 12.6 ND ND 6.92 ND ND 6.78 ND ND 0.683 J ND ND 0.808 J ND ND ND ND ND NE 350 28 NE 8.00E-03 
1,1,2,2‐Tetrachloroethane ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.17 NE ND ND ND 
o‐Xylene ND ND 1.08 J ND ND 1.33 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 35 1.33 NE 3.80E-03 
n‐Nonane 133 ND 5.41 129 ND 7.18 0.65 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 70 133 NE 1.90E-01 
Isopropylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 140 ND ND ND 
n‐Propylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 350 ND ND ND 
1,3,5‐Trimethylbenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 2.5 ND ND ND 
1,2,4‐Trimethylbenzene ND ND 0.736 J ND ND 0.785 J ND ND ND ND ND ND ND ND J 0.366 J ND ND 0.503 J ND ND 0.359 J ND ND ND NE 2.5 0.785 NE 3.14E-02 
Benzyl chloride ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.2 0.35 ND ND ND 
1,3‐Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND 0.813 J ND ND ND ND ND ND ND ND ND ND ND ND 0.89 70 0.813 9.13E-07 1.16E-03 
n‐Decane 1.09 J 1.19 J 16.4 1.14 J 0.754 J 21.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 21.4 NE 8.73E-03 
1,4‐Dichlorobenzene ND ND ND ND ND ND ND ND ND ND ND 2.23 J ND ND ND ND ND ND ND ND ND ND ND ND 0.89 280 2.23 2.51E-06 7.96E-04 
1,2‐Dichlorobenzene ND ND ND ND ND ND ND ND 1.72 J ND ND 5.03 J ND ND ND ND ND ND ND ND ND ND ND ND NE 70 5.03 NE 7.19E-03 
n‐Undecane 1.67 J 1.33 J 7.49 0.826 J 3.42 J 9.43 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 245 9.43 NE 3.85E-03 
1,2,4‐Trichlorobenzene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NE 0.7 ND ND ND 
Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.29 1.1 ND ND ND 
Hexachlorobutadiene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.45 NE ND ND ND 
Cancer Risk (No Value) 1.05E‐06 1.15E‐06 4.01E‐06 1.30E‐06 7.03E‐07 4.14E‐06 1.10E‐05 9.20E‐07 1.06E‐06 7.08E‐07 5.84E‐07 4.35E‐06 7.72E‐07 6.27E‐07 1.06E‐06 5.35E‐07 6.12E‐07 1.21E‐06 6.71E‐07 6.13E‐07 9.80E‐07 
Non‐Cancer Risk (No‐Value) 2.92E‐01 3.64E‐02 5.57E‐01 3.05E‐01 3.74E‐02 5.98E‐01 3.47E+00 1.15E‐01 2.50E‐02 2.77E‐02 1.45E‐02 4.19E‐02 2.86E‐02 1.48E‐02 3.86E‐02 1.81E‐02 1.40E‐02 4.54E‐02 1.87E‐02 1.46E‐02 4.67E‐02 

Source: Test America, 2011 
Sceening Values derived from US Environmental Protection Agency (USEPA) Memorandum: Vapor Intrusion Sampling-Fourth Round - VOCs and PCBs, GSA Buildings 50 and 52, Kansas City, Missouri dated March 24, 2 
TCE Screening Value derived from US EPA Memoradum dated October 12, 2011 to the General Services Administration, Bannister Federal Complex 

Notes:
 
ug/m3 = All air concentrations reported in micrograms per cubic meter
 

J = Indicates analyte not detected above the laboratory reporting limi
 
NE = Not Established by the EPA
 
ND = Chemical was not detected above the laboratory method detection lim
 

B = Analyte was detected in the Method Blan
 
* = Site Specific Risk-Based Screening Levels Are Not Available for These Compound
 

t
 
Indicates identified concentration is greater than site specific cancer screening lev
 

Cancer Risk = Indicates identified maximum concentration is greater than the cancer risk of 1x10
-6 

Indicates identified maximum concentration is greater than the non-cancer risk of 0 



 

 

 

 

 

   

 

 

 

 

 

   

 

             

     

                 

             

             

 

     

         

   

Table 5 

Terracon Project No. 02107144 

Quality Control Data ‐ Duplicate Air Sample Comparison ‐ VOCs 
Bannister Complex ‐ Building 4 

Sample I.D. 
B4-IA2-VOCs 

B4-Dup-VOCs 
(B4-IA2-VOCs) 

RPD (%) 

Sample Date 7/9/2011 7/9/2011 
Chlorodifluoromethane 82.9 83.4 0.60% 
Dichlorodifluoromethane 2.38 2.47 3.71% 
Chloromethane 0.807 0.806 0.12% 
1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane* ND ND NC 
Vinyl chloride ND ND NC 
1,3‐Butadiene ND ND NC 
Butane 1.23 1.27 3.20% 
Bromomethane ND ND NC 
Chloroethane ND ND NC 
Acetonitrile ND ND NC 
Trichlorofluoromethane 1.72 1.77 2.87% 
Acetone 18.8 32.9 54.55% 
Acrylonitrile ND ND NC 
n‐Pentane 0.571 0.565 1.06% 
Diethyl ether* ND ND NC 
1,1‐Dichloroethene ND ND NC 
Methylene chloride 0.774 0.763 NC 
Carbon disulfide ND ND NC 
Allyl chloride* ND ND NC 
1,1,2‐Trichlorotrifluoroethane ND ND NC 
trans‐1,2‐Dichloroethene ND ND NC 
1,1‐Dichloroethane ND ND NC 
Methyl tert‐Butyl Ether ND ND NC 
Vinyl acetate 0.515 3.19 144.40% 
2‐Butanone (MEK) 1.75 2.42 32.13% 
cis‐1,2‐Dichloroethene ND ND NC 
Hexane ND ND NC 
Chloroform ND ND NC 
1,2‐Dichloroethane ND ND NC 
1,1,1‐Trichloroethane ND ND NC 
Benzene 0.522 0.578 10.18% 
Carbon tetrachloride 0.791 0.924 15.51% 
Cyclohexane ND 0.558 NC 
1,2‐Dichloropropane ND ND NC 
Bromodichloromethane ND ND NC 
Trichloroethene ND ND NC 
Heptane 0.372 ND NC 
cis‐1,3‐Dichloropropene ND ND NC 
4‐Methyl‐2‐pentanone (MIBK) ND ND NC 
trans‐1,3‐Dichloropropene ND ND NC 
1,1,2‐Trichloroethane ND ND NC 
Toluene 1.26 2.11 50.45% 
2‐Hexanone ND 0.305 NC 
Chlorodibromomethane ND ND NC 
1,2‐Dibromoethane (EDB) ND ND NC 
n‐Octane ND ND NC 
Tetrachloroethene ND ND NC 
Chlorobenzene 2.97 ND NC 
Ethylbenzene ND ND NC 
m‐Xylene & p‐Xylene ND ND NC 
Bromoform ND ND NC 
Styrene ND ND NC 
1,1,2,2‐Tetrachloroethane ND ND NC 
o‐Xylene ND ND NC 
n‐Nonane ND ND NC 
Isopropylbenzene ND ND NC 
n‐Propylbenzene ND ND NC 
1,3,5‐Trimethylbenzene ND ND NC 
1,2,4‐Trimethylbenzene ND 0.366 NC 
Benzyl chloride ND ND NC 
1,3‐Dichlorobenzene 0.813 ND NC 
n‐Decane ND ND NC 
1,4‐Dichlorobenzene 2.23 ND NC 
1,2‐Dichlorobenzene 5.03 ND NC 
n‐Undecane ND ND NC 
1,2,4‐Trichlorobenzene ND ND NC 
Naphthalene ND ND NC 
Hexachlorobutadiene ND ND NC 
All concentrations provided in micrograms per cubic meter 

RPD = Relative percent difference 
NC = RPD not calculable due to concentrations below reporting limits 

Shading = RPD above the project‐specific goal of 20% 
ND= Not detected above the laboratory methoddetection limit 



 

 

 

 

APPENDIX E 


Laboratory Analytical Reports 
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