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AMEC Environment & Infrastructure 
 
MEMORANDUM 

DATE: October 14, 2011 
FROM: Steven Buyze (Amec) 

SUBJECT: Off-Property Vapor Intrusion Evaluation  
South Bend, Indiana 

PROJECT #: 3310110016 
TO: Ms. Loan Pham – Indiana Department of Environmental Management 

COPY TO: Chuck Geadelmann (Honeywell International); 
Deborah Barsotti, Steve Murray, Craig Kielty (Amec) 

 
INTRODUCTION 
Historically, low levels of chlorinated solvents have been detected in shallow groundwater northeast of 
the Honeywell Complex in South Bend, Indiana (Figure 1).  This off-property area is occupied by 
residential homes and a park.  The groundwater in this area is 14 to 16 feet below ground surface (bgs) 
and is not used as drinking water.  The shallow groundwater is too deep to permit direct contact exposures 
(e.g., via digging into the ground), but is shallow enough to be a potential source of vapors to indoor air.  
Therefore, persons in the residential area have no contact with contaminated groundwater, but could 
potentially be exposed to vapors that may migrate from the groundwater to soil gas in the unsaturated 
zone, which in turn may migrate to indoor air within the residential homes (vapor intrusion [VI]).  In 
2000, Honeywell International, Inc. (Honeywell) performed an off-site soil gas survey as part of 
voluntary site investigation.  Results indicated no detectable volatile organic compounds (VOCs) at a 
depth of three feet in 11 off-site soil gas sampling locations. 
 
The Indiana Department of Environmental Management (IDEM) has published Draft Vapor Intrusion 
Guidance (IDEM Draft Vapor Intrusion Pilot Program Guidance – April 26, 2006) which identifies a 
technical approach to evaluate the potential completeness and significance of the VI migration and 
exposure pathway.  For chlorinated VOC groundwater plumes, the IDEM suggests a step-wise approach 
that consists of first determining if chlorinated VOCs are detected in soil or groundwater within 100 feet 
of an occupied residence at concentrations greater than the soil and groundwater screening levels 
presented in the IDEM guidance document.  Evaluation of recent groundwater data collected from wells 
within the residential area indicated that groundwater concentrations at wells S9 and S14 were at or 
slightly above screening levels for a 30-year exposure scenario.  Consequently, Honeywell performed a 
soil gas investigation in 2009 to further evaluate the VI pathway.  Results indicated that of the 16 samples 
collected; only one sample exhibited a concentration over IDEM soil gas screening criteria.  The detection 
of trichloroethene (TCE) at 35 parts per billion by volume (ppbv) in the deep (10 feet bgs) soil gas sample 
at location SV-6 slightly exceeded the IDEM soil gas screening level of 22 ppbv.  Figure 2 shows recent 
groundwater analytical results as well as soil gas results from the 2009 investigation.  These results are 
consistent with a limited if not incomplete exposure pathway for subsurface vapor to indoor air.   
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Following a discussion of the results and a subsequent meeting with IDEM, Honeywell was asked to 
collect sub-slab soil gas samples in combination with indoor air sampling in residential homes adjacent to 
the Honeywell Complex to evaluate whether the groundwater to indoor air pathway was complete.  The 
targeted study area would encompass homes within 1,000 feet of groundwater screening level 
exceedances.  Further, IDEM asked that sampling be conducted on two separate occasions (winter and 
summer) to evaluate seasonal variation.  The winter sampling event was completed in February 2011 and 
is documented in the Off-Property Vapor Intrusion Evaluation memorandum dated April 15, 2011.    This 
memorandum provides the methodology and results of the July 2011 (summer) sampling event.   
 
METHODS  
AMEC Environment & Infrastructure (Amec) formerly MACTEC Engineering and Consulting, Inc. 
designed and conducted the VI study utilizing IDEM’s 2006 Draft Vapor Intrusion Pilot Program 
Guidance.  Access permission was received from 11 of the 25 possible residential dwellings located in the 
study area.  Following access approvals and scheduling, Amec entered the residential structures to sample 
one existing sub-slab vapor point per basement, one indoor air sample point within each basement, and 
one indoor air sample point within each primary floor living space.  In addition, background ambient air 
sample locations were selected at outdoor locations for each sampling day.  The summer event sampling 
was conducted from July 25, 2011 through July 29, 2011.  Indoor Air Building Survey Checklists from 
IDEM’s 2006 Draft Vapor Intrusion Pilot Program Guidance were completed, when possible, by the 
occupants of the dwellings and Amec field personnel during both winter and summer events.  Copies of 
completed Indoor Air Building Survey Checklists are located in Appendix A.   
 
Sub-Slab Vapor Sample Point Placement 
Typical sub-slab soil vapor collection point construction is shown on Figure 3.  Sub-slab soil vapor 
sample points were installed during the winter (February 2009) sampling event as follows: 

1. A 2-inch hole was cored through the concrete slab using a hammer drill 
2. Soil was removed utilizing a stainless steel push sampler 
3. 6-inch by ½-inch stainless steel screen was place in boring connected to ¼-inch outside 

dimension (OD) polyethylene tubing 
4. Sub-slab soil vapor point borings were backfilled with #5 filter sand to within one inch of the 

bottom of the concrete slab 
5. Hydrated bentonite was placed in the remainder of the boring up to the top of the concrete slab 
6. A push-connect union was placed on ¼ inch tubing at the surface of the concrete 
7. A three-way valve was attached to a luer lock fitting approximately two to three feet from 

concrete surface 
8. Utilizing a 60 milliliter (mL) luer lock syringe, the soil vapor sample point was purged of soil 

vapor amounting to three times the volume of the soil vapor sample point boring 
 
Summer Event Sample Collection 
Amec collected sub-slab samples and ambient indoor air samples into 6-liter summa canisters connected 
to air trains consisting of a particle filter, flow regulator and pressure gauge.  Flow regulators were 
calibrated in the laboratory to draw samples over a 24 hour period.  Sample collection start and stop times 
and initial and final canister pressures were recorded on a sample log sheet.  Sample log sheets are located 
in Appendix B. 
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Sub-slab soil vapor samples were collected by the following process: 

1. The plug left in union was removed and new tubing, three-way valve, and 60 mL luer lock 
syringe were attached 

2. The concrete patch around the union was chipped out and the bentonite seal was rehydrated 
3. Dead air space was purged from the stainless steel screen and tubing by purging three times the 

volume of the screen with a 60 mL luer lock syringe 
4. 6-liter summa canister was connected to the air train 
5. ¼-inch OD polyethylene tubing was attached to the empty port of three-way valve with luer lock 

connection fitting 
6. The remaining end of ¼-inch OD tubing was connected to the air train with laboratory supplied 

compression fitting 
7. Three-way and summa canister valves were opened  
8. Began collecting sample   

 
Both basement and primary living space sample locations were established and samples were collected at 
each residence in the same manner.  Air trains were connected to the 6-liter summa canisters and then 
canisters were placed on a stand to elevate the sample port to approximately three feet from the floor 
surface.  Valves located on summa canisters were then opened and sample collection began.    
 
Outdoor background sample locations were also established and samples collected from upwind and 
downwind of residences being monitored.  Background samples were collected into 6-liter summa 
canisters fitted with air trains, which were left hanging on elevated hooks for the 24-hour collection 
period.  Laboratory supplied “candy canes” (candy cane shaped pieces of stainless steel) were attached to 
the air trains to prevent moisture from entering the summa canisters. 
 
Figures 4 through 7 present the VI intrusion sample locations by date with wind direction and location of 
background sample locations.  Appendix C contains historic meteorological information from each 
sampling day. 

 
After the 24-hour collection period, canisters were retrieved from the residences.  Stop times and final 
pressures were noted on the sample logs and valves were closed.  During the summer event at the sub-
slab sample points, the tubing was then removed from the flow regulators at the union connection located 
at the concrete surface.  The sub-slab sampling points were removed and the core hole was capped with 
concrete.  Sample air trains and canisters were separated and packed for shipment to the laboratory for 
analysis of select VOCs using USEPA TO-15 low level analysis. 

 
RESULTS 
Indoor ambient air results were compared to Residential Indoor Air Action Levels (RIAALs) for a 30 year 
exposure duration as presented in IDEM’s Draft Vapor Intrusion Pilot Program Guidance Supplement, 
dated February 4, 2010.  Sub-slab sample results were compared to Residential Sub-Slab Screening 
Levels for a 30 year exposure duration as presented in the same document.  For compounds with no 
established sub-slab screening level, a factor of ten times the indoor air action level was used to calculate 
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a sub-slab screening level. Analytical results are presented on Table 1 and analytical laboratory reports 
are located in Appendix D.  For comparison, the winter sampling results are also included on Table 1.   
 
The summer event sub-slab sample analytical results indicated the presence of seven different VOCs 
beneath basement concrete slabs.  However, as observed during the winter event, none of these detections 
exceeded an established or calculated sub-slab screening level for the most stringent 30 year exposure 
duration indicating that the pathway to indoor air is likely incomplete.  
 
Summer event indoor air sampling results indicated the presence of 13 VOCs in either the basement or 
primary living space. However, RIAALs were not exceeded in three of the 11 residences.  One or more 
RIAAL was exceeded in the remaining eight residences.  The RIAAL was exceeded for benzene (Homes 
1, 4, and 8 - basement and primary; Homes 3 and 6 - basement; and Home 9 - primary); 1,2-
dichloroethane (1,2-DCA) (Homes 1, 2, 6, and 9 - basement and primary; and Home 3 - basement); 1,2-
dichloropropane (Home 2 - basement); and tetrachloroethene (PCE) (Home 7 - basement and primary, 
and Home 9      - primary).   
 
In outdoor ambient air samples, TCE was the only VOC detected above a RIAAL in one upwind sample 
collected on July 29.  Low levels of benzene were detected in all background samples. 
 
CONCLUSIONS 
With the completion of both the winter and summer sample events, Amec has evaluated the potential for 
subsurface VI into the residential structures located within the study area.  No screening level 
exceedances have been observed in sub-slab samples collected during either sampling event.  As a result, 
although RIAAL exceedances for five VOCs were observed in indoor air during both events, there is no 
definitive evidence that the exceedances are related to VI from a subsurface source, i.e., the subsurface to 
indoor air pathway is not complete.  Amec believes the likely source of VOCs in indoor air above 
RIAALs is attributable to sources and/or activities in the homes and from potential outdoor air 
contributions.   
 
Benzene was detected in each sample (sub-slab, indoor air, and background air) collected during both 
sampling events.  Benzene has not been detected in off-site groundwater wells located within the study 
area nor was it observed to exceed the sub-slab screening level; however, benzene was observed to 
exceed the RIAAL in the indoor air of Home 1, Home 8, and Home 11 during the winter event and Home 
1, Home 4, Home 6, Home 8 and Home 9 during the summer event.  Survey information collected from 
residences showed potential sources or activities from within or outside the home.  Specifically, Home 1 
underwent a recent kitchen renovation which included painting of the entire room and exceeded the 
benzene RIAAL in both winter and summer events.  Home 8 has an attached garage and is in closest 
proximity to the main thoroughfare also exceeded the benzene RIAAL for both winter and summer 
events.  The resident from Home 11 indicated that her hobbies include painting and she smokes tobacco 
products on a regular basis.  Tobacco smoke is known to contain benzene as well as other VOCs. During 
the survey process the resident of Home 6 indicated that some had recently smoked cigarette tobacco 
inside the structure. The resident of Home 4 stores paint, thinners and strippers in the basement and has an 
attached garage, both of which may have influenced the indoor air results.  The Indoor Air Building 
Survey Checklist completed for Home 9 did not reveal any potential benzene sources.  
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Similarly, the source of 1,2-DCA in Home 1, Home 2, Home 3, Home 6, and Home 9 is likely from an 
indoor source within the home since no detections were observed in the sub-slab sample (with the 
exception of Home 2 which exhibited levels just above the method detection limit in the sub-slab sample).  
Although no specific products were identified as containing 1,2-DCA during the survey, 1,2-DCA can be 
found in degreasers and paint removers, and can result from out gassing of molded plastic consumer 
products.   
 
TCE was detected above the RIAAL in Home 11 basement sample during the winter event and below the 
RIAAL during the summer event.  TCE was detected in the sub-slab sample during both winter and 
summer events, but below the sub-slab screening level.  TCE is found in degreasing solvents, auto parts 
cleaner, adhesives, paint remover, spot remover, nail polish and polish remover.  During the survey, it 
was noted that the resident is a cosmetologist by occupation and paints as a hobby.  These may be factors 
as to the presence of TCE at this location.  
 
PCE was detected during the summer event above the RIAAL in Home 7, in the primary and basement 
samples and in Home 9, in the primary sample.  PCE was also detected in the sub-slab samples but 
concentrations were below indoor air concentrations and sub-slab 30 year exposure duration levels.  PCE 
has not been observed in groundwater in any off-property monitoring well to date.  PCE is commonly 
used in dry cleaning and as a degreaser, paint stripper or spot remover.  
 
1,2-Dichloropropane was detected during the summer event just above the RIAAL in the basement of 
Home 2.  It was not detected in any other samples collected during the two event VI evaluation.  This 
compound is typically found in paint removers and thinners, varnishes, and insecticides.  The Indoor Air 
Building Survey Checklist completed for Home 2 indicated the presence of paint and paint thinners in the 
basement, as well as insecticides in the kitchen. 



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3006L-0211 B-3006L-0711 P-3006L-0211 P-3006L-0711 SS-3006L-0211 SS-3006L-0711 B-719G-0211 B-719G-0711 P-719G-0211 P-719G-0711 SS-719G-0211 SS-719G-0711

Sample ID
Home 1 

Basement
Home 1 

Basement
Home 1
 Primary

Home 1
 Primary

Home 1 
Sub-Slab

Home 1 
Sub-Slab

Home 2 
Basement

Home 2 
Basement

Home 2
 Primary

Home 2
 Primary

Home 2 
Sub-Slab

Home 2 
Sub-Slab

Sample Date 2/2/2011 7/27/2011 2/2/2011 7/27/2011 2/2/2011 7/27/2011 2/2/2011 7/28/2011 2/2/2011 7/28/2011 2/2/2011 7/28/2011
Analyzed Date 2/11/2011 8/3/2011 2/11/2011 8/3/2011 2/11/2011 8/3/2011 2/11/2011 8/4/2011 2/11/2011 8/4/2011 2/11/2011 8/4/2011

Benzene 0.78 7.8 ppbv 1.9 3.8 2.1 4.2 0.60 0.68 0.20 0.67 0.20 0.18 0.30 0.40
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv 0.093 <0.080 0.10 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.24 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 0.23 <0.16 0.25 0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 0.76 <0.16 0.87 0.26 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.28
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 <0.080 <0.080 0.46 0.51 <0.080 0.094 <0.080 <0.080 0.39 0.50
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 0.13 0.15 <0.080 0.12 <0.080 <0.080 0.25 0.44
Trichloroethene 0.23 2.3 ppbv 0.067 <0.040 0.078 <0.040 0.13 0.16 <0.040 <0.040 <0.040 <0.040 0.36 0.56
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 0.42 <0.20 0.47 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv 0.084 0.34 0.11 0.42 <0.080 <0.080 <0.080 2.4 0.20 1.2 <0.080 0.090

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
Sub-Slab 30 

Year Exposure 
Duration

RIAALs 30 Year 
Exposure 
Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3010R-0211 B-3010R-0711 P-3010R-0211 P-3010R-0711 SS-3010R-0211 SS-3010R-0711 B-3018L-0211L B-3018L-0711L P-3018L-0211L P-3018L-0711L SS-3018L-0211 SS-3018L-0711

Sample ID
Home 3 

Basement
Home 3 

Basement
Home 3
 Primary

Home 3
 Primary

Home 3 
Sub-Slab

Home 3 
Sub-Slab

Home 4 
Basement

Home 4 
Basement

Home 4
 Primary

Home 4
 Primary

Home 4 
Sub-Slab

Home 4 
Sub-Slab

Sample Date 2/2/2011 7/26/2011 2/2/2011 7/26/2011 2/2/2011 7/26/2011 2/3/2011 7/28/2011 2/3/2011 7/28/2011 2/3/2011 7/28/2011
Analyzed Date 2/11/2011 8/3/2011 2/11/2011 8/3/2011 2/11/2011 8/3/2011 2/11/2011 8/4/2011 2/11/2011 8/4/2011 2/11/2011 8/4/2011

Benzene 0.78 7.8 ppbv 0.31 1.9 0.30 0.78 0.30 0.21 0.41 5.2 0.36 7.2 0.57 0.37
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.18 <0.16 0.22 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 0.083 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 <0.080 <0.080 <0.080 0.15 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.67 <0.16 0.89 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 0.44 <0.16 0.18 0.21 0.19 <0.16 2.2 <0.16 3.0 0.17 0.21
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 <0.080 <0.080 0.39 0.46 <0.080 <0.080 <0.080 <0.080 0.36 <0.080
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 0.10 0.12 <0.080 0.37 0.11 0.50 <0.080 0.12
Trichloroethene 0.23 2.3 ppbv <0.040 <0.040 <0.040 <0.040 0.14 0.076 <0.040 <0.040 0.081 <0.040 0.065 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 1.1 <0.20 1.6 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 0.25 <0.080 <0.080 <0.080 <0.080 <0.080 0.10 <0.080 0.095 <0.080 <0.080

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
RIAALs 30 Year 

Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3026R-0211 B-3026R-0711 P-3026R-0211 P-3026R-0711 SS-3026R-0211 SS-3026R-0711 B-3002L-0211 B-3002L-0711 P-3002L-0211 P-3002L-0711 SS-3002L-2011 SS-3002L-0711

Sample ID
Home 5 

Basement
Home 5 

Basement
Home 5
 Primary

Home 5
 Primary

Home 5 
Sub-Slab

Home 5 
Sub-Slab

Home 6 
Basement

Home 6 
Basement

Home 6
 Primary

Home 6
 Primary

Home 6 
Sub-Slab

Home 6 
Sub-Slab

Sample Date 2/3/2011 7/29/2011 2/3/2011 7/29/2011 2/3/2011 7/29/2011 2/4/2011 7/26/2011 2/4/2011 7/26/2011 2/4/2011 7/27/2011
Analyzed Date 2/11/2011 8/4/2011 2/11/2011 8/4/2011 2/11/2011 8/4/2011 2/11/2011 8/2/2011 2/11/2011 8/2/2011 2/11/2011 8/2/2011

Benzene 0.78 7.8 ppbv 0.28 0.15 0.35 0.19 0.22 0.69 0.33 0.88 0.31 0.13 0.35 0.23
sec-Butylbenzene NC NC ppbv <0.16 <0.16 0.71 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.39 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 0.60 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 <0.16 1.9 <0.16 0.23 0.28 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 <0.080 <0.080 0.87 3.4 <0.080 <0.080 <0.080 <0.080 1.0 <0.080
1,1,1-Trichloroethane 420 4200* ppbv <0.080 0.14 0.089 0.24 1.2 1.6 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Trichloroethene 0.23 2.3 ppbv <0.040 <0.040 <0.040 <0.040 0.044 0.055 <0.040 0.11 <0.040 <0.040 0.060 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.11 3.2 0.20 0.27 <0.080 1.2

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
RIAALs 30 Year 

Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3017R-0211 B-3017R-0711 P-3017R-0211 P-3017R-0711 SS-3017R-0211 SS-3017R-0711 B-3034R-0211 B-3034R-0711 P-3034R-0211 P-3034R-0711 SS-3034R-0211 SS-3034R-0711

Sample ID
Home 7 

Basement
Home 7 

Basement
Home 7
 Primary

Home 7
 Primary

Home 7 
Sub-Slab

Home 7 
Sub-Slab

Home 8 
Basement

Home 8 
Basement

Home 8
 Primary

Home 8
 Primary

Home 8 
Sub-Slab

Home 8 
Sub-Slab

Sample Date 2/10/2011 7/27/2011 2/10/2011 7/27/2011 2/10/2011 7/27/2011 2/10/2011 7/28/2011 2/10/2011 7/28/2011 2/10/2011 7/28/2011
Analyzed Date 2/17/2011 8/3/2011 2/17/2011 8/3/2011 2/17/2011 8/3/2011 2/17/2011 8/4/2011 2/17/2011 8/4/2011 2/17/2011 8/4/2011

Benzene 0.78 7.8 ppbv 0.34 0.15 0.34 0.17 2.80 0.64 1.7 5.8 1.7 9.3 0.54 0.49
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.41 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 0.21 0.23 0.25 <0.16 0.31 2.3 <0.16 0.27
Tetrachloroethene 0.47 4.7 ppbv 0.14 0.87 0.26 1.1 0.39 0.23 <0.080 0.13 <0.080 <0.080 0.79 3.8
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 0.26 0.23 <0.080 <0.080 <0.080 <0.080 0.69 1.0
Trichloroethene 0.23 2.3 ppbv <0.040 <0.040 <0.040 <0.040 0.10 <0.040 <0.040 0.085 <0.040 <0.040 0.12 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 1.4 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
RIAALs 30 Year 

Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3013R-0211 B-3013R-0711 P-3013R-0211 P-3013R-0711 SS-3013R-0211 SS-3013R-0711 B-3019L-0211 B-3019L-0711 P-3019L-0211 P-3019L-0711 SS-3019L-0211 SS-3019L-0711

Sample ID
Home 9 

Basement
Home 9 

Basement
Home 9
 Primary

Home 9
 Primary

Home 9 
Sub-Slab

Home 9 
Sub-Slab

Home 10 
Basement

Home 10 
Basement

Home 10
 Primary

Home 10
 Primary

Home 10 
Sub-Slab

Home 10 
Sub-Slab

Sample Date 2/10/2011 7/26/2011 2/10/2011 7/26/2011 2/10/2011 7/26/2011 2/18/2011 7/27/2011 2/18/2011 7/27/2011 2/18/2011 7/27/2011
Analyzed Date 2/17/2011 8/2/2011 2/17/2011 8/3/2011 2/17/2011 8/3/2011 3/1/2011 8/2/2011 3/1/2011 8/2/2011 3/1/2011 8/2/2011

Benzene 0.78 7.8 ppbv 0.26 0.51 0.26 1.10 0.19 0.31 0.33 0.40 0.69 0.31 0.31 0.57
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.089 <0.080 <0.080 0.15
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 0.40 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.096 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 0.13 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.34 <0.16
n-Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 0.16 <0.16 0.25 0.22
Tetrachloroethene 0.47 4.7 ppbv <0.080 0.34 <0.080 0.80 0.22 0.22 <0.080 <0.080 0.20 <0.080 0.25 0.13
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 0.25 0.33 <0.080 0.095 <0.080 <0.080 0.18 0.16
Trichloroethene 0.23 2.3 ppbv <0.040 0.34 <0.040 <0.040 <0.040 <0.040 0.040 <0.040 <0.040 <0.040 0.050 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 1.2 <0.080 4.10 <0.080 <0.080 0.085 <0.080 <0.080 <0.080 <0.080 <0.080

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
RIAALs 30 Year 

Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

B-3029L-0211 B-3029L-0711 P-3029L-0211 P-3029L-0711 SS-3029L-0211 SS-3029L-0711 BG-1-0211 BG-2-0211 BG-3-0211 BG-4-0211 BG-5-0211 BG-6-0211

Sample ID
Home 11 
Basement

Home 11 
Basement

Home 11
 Primary

Home 11
 Primary

Home 11 
Sub-Slab

Home 11 
Sub-Slab BG-1-0211 BG-2-0211 BG-3-0211 BG-4-0211 BG-5-0211 BG-6-0211

Sample Date 2/18/2011 7/28/2011 2/18/2011 7/28/2011 2/19/2011 7/28/2011 2/2/2011 2/2/2011 2/3/2011 2/3/2011 2/4/2011 2/4/2011
Analyzed Date 3/1/2011 8/3/2011 3/1/2011 8/3/2011 2/28/2011 8/3/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011

Benzene 0.78 7.8 ppbv 0.37 0.20 0.90 0.20 0.21 1.50 0.19 0.17 0.25 0.28 0.21 0.23
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 0.16 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 <0.16 <0.16 0.29 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 0.17 0.28 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 <0.080 <0.080 0.19 0.19 <0.080 <0.080 0.058 0.17 <0.080 <0.080
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Trichloroethene 0.23 2.3 ppbv 0.26 0.056 <0.040 <0.040 0.050 0.054 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 0.15 <0.080 0.099 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Notes:
RIAALs = Residential Indoor Air Action Level

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume 

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

Compound
RIAALs 30 Year 

Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration



Table 1
Residential Indoor Ambient Air and Sub-Slab Soil Vapor Comparison Table

Honeywell - South Bend

Final

BG-7-0211 BG-8-0211 BG-9-0211 BG-10-0211 BG-1-0711 BG-2-0711 BG-3-0711 BG-4-0711 BG-5-0711 BG-6-0711 BG-7-0711 BG-8-0711

Sample ID BG-7-0211 BG-8-0211 BG-9-0211 BG-10-0211 BG-1-0711 BG-2-0711 BG-3-0711 BG-4-0711 BG-5-0711 BG-6-0711 BG-7-0711 BG-8-0711
Sample Date 2/10/2011 2/10/2011 2/18/2011 2/18/2011 7/26/2011 7/26/2011 7/27/2011 7/27/2011 7/28/2011 7/28/2011 7/29/2011 7/29/2011
Analyzed Date 2/17/2011 2/18/2011 3/1/2011 3/1/2011 8/3/2011 8/2/2011 8/2/2011 8/2/2011 8/3/2011 8/4/2011 8/4/2011 8/4/2011

Benzene 0.78 7.8 ppbv 0.27 0.27 0.15 0.14 0.14 0.14 0.11 0.098 0.150 0.15 0.35 0.12
sec-Butylbenzene NC NC ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Chloroethane 8.8 88* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.085 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethane 130 1300* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
cis-1,2-Dichloroethene 9.2 92* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
trans-1,2-Dichloroethene 18 180* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,1-Dichloroethene 52 520* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
1,2-Dichloropropane 0.21 2.1* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Isopropylbenzene 82 820* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
n-Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 <0.080 <0.080 0.16 <0.080 <0.080 <0.080 <0.080 <0.080 0.12 <0.080
1,1,1-Trichloroethane 420 4200* ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
Trichloroethene 0.23 2.3 ppbv <0.040 <0.040 <0.040 <0.040 0.096 <0.040 <0.040 <0.040 <0.040 0.15 0.60 <0.040
Vinyl chloride 0.85 8.5 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080
tert-Butylbenzene NC NC ppbv <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,2-Dichloroethane 0.18 1.8 ppbv <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080

Notes:
RIAALs = Residential Indoor Air Action Level Created By: SGB  Date: 09/15/11

NC = No criteria given by the Indiana Department of Environmental Management 
ppbv = Part Per Billion by Volume Checked By: CSK  Date: 09/22/11

* =  Sub-Slab 30 year Exposure Duration screening levels determined by increasing RIAALs by factor of 10
Bold = Exceeds RIAALs 30 year Exposure Duration if a basement or primary living space sample or exceeds Sub-Slab

   30 year Exposure Duration if a sub-slab sample.
Sample Key:

B = Basement Ambient Air Sample
P = Primary Living Space Ambient Air Sample

SS = Sub-slab soil vapor sample
BG = Background Sample

RIAALs 30 Year 
Exposure 
Duration

Sub-Slab 30 
Year Exposure 

Duration
Compound



S10

S20

S9

S14

S8

S15

MW-9

SV-1

SV-2

SV-4

SV-3

SV-9

SV-8
SV-7

SV-6

SV-5

HOME 2

H
O

M
E

 1

HOME 4

H
O

M
E

 5

H
O

M
E

 6

H
O

M
E

 7

HOME 8

H
O

M
E

 9

H
O

M
E

 1
0

H
O

M
E

 1
1

H
O

M
E

 3

WIND DIRECTION

ND

ND

ND

S15 11/3/10
1,2 DCE 1.7
CIS 1,2 DCE 1.2
VC 1.8

S14 11/4/10
1,1,1-TCA 6.6
1,1 DCE 9.8
1,2 DCA 55
1,2 DCE 67
1,2 DCP 1.1
CIS 1,2 DCE 63
t 1,2 DCE 4
TCE 23

SV-4 s d
1,1,1 TCA <2 1.9
Ben <2 1.9
TCE 2.7 4.3
Tol <2 13
PCE 43 37
Xyl <2 3.2

SV-5 s d
1,1,1 TCA 19 44
TCE 4.6 18
Tol 2.5 4.3
PCE 31 36
Xyl <2 2.0

SV-6 s d
1,1,1 TCA 53 74
TCE 15 35
Tol 6.1 5.1
PCE 28 17

SV-1 s d
Tol 4.9 7.3
PCE 5.3 5.8
Eth <2 2.1
Xyl 5.0 8.2

SV-2 s d
Tol 4.1 102
PCE 2.2 .5
Eth <2 2.3
Xyl 4.3 8.2

SV-7 s d
1,1,1 TCA 27 44
1,2 DCA 3.0 4.5
TCE 6.4 18
PCE 3.7 3.6

SV-8 s d
1,1,1 TCA 2.0 <2
TCE 4.9 3.6
Tol 2.1 <2
PCE 12 5.1
Xyl 2.5 <2

S9 11/03/10
1,1 DCA 3.7
1,2 DCA 52
1,2 DCE 60
CIS 1,2 DCE 53
t 1,2 DCE 7.5

SV-9 s d
MC <5 54
Tol 2.8 5.4
Xyl 2.4 2.7

BG-1-0711

BG-2-0711

BG-2-0711 7/26/11
Ben 0.14

BG-1-0711 7/26/11
Ben 0.14
PCE 0.16
TCE 0.096

HOME 3 7/26/11
BASEMENT

Ben 1.9
n-Propyl 0.44
1,2 DCA 0.25

PRIMARY
Ben 0.78
Chloro 0.083
n-Propyl 0.18

SUB-SLAB
Ben 0.21
n-Propyl 0.19
PCE 0.46
1,1,1 TCA 0.12
TCE 0.076

HOME 9 7/26/11
BASEMENT

Ben 0.51
CIS 1,2 DCE 0.40
t 1,2 DCE 0.080
1,1 DCE 0.13
PCE 0.34
TCE 0.34
1,2 DCA 1.20

PRIMARY
Ben 1.10
PCE 0.80
1,2 DCA 4.10

SUB-SLAB
Ben 0.31

HOME 6 7/26/11
BASEMENT

Ben 0.88
CIS 1,2 DCE 0.39
TCE 0.11
1,2 DCA 3.2

PRIMARY
Ben 0.13
1,2 DCA 0.27

SUB-SLAB
Ben 0.23
1,2 DCA 1.2
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FIGURE 4
VAPOR INTRUSION SAMPLING RESULTS

7/26/2011
HONEYWELL INDUSTRIAL COMPLEX

SOUTH BEND, INDIANA

Shallow Monitoring Well LocationS5

LEGEND

Previous Soil Gas Sampling Location

House Sampled

Outdoor Background Sample

Benzene

CIS-1,2-Dichloroethene

Isopropylbenzene
n-Propylbenzene

Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene

1,2-Dichloroethane

Ben

CIS 1,2 DCE

iso-Propyl
n-Propyl

PCE
1,1,1 TCA

TCE

1,2 DCA

TolueneTol
EthylbenzeneEth
XyleneXyl

1,1-Dichlorothene1,1 DCE

trans 1,2 Dichloroethenet 1,2 DCE
Vinyl ChlorideVC
Methylene ChlorideMC

2.1 Value Indicates Exceedance to IDEM 30
Year Exposure Duration Screening Criteria

NOTE:
1. Soil gas and air sample results in part

per billion by volume (ppbV).
2. Groundwater results in microgram per

liter (ug/L).
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FIGURE 5
VAPOR INTRUSION SAMPLING RESULTS

7/27/11
HONEYWELL INDUSTRIAL COMPLEX

SOUTH BEND, INDIANA

Shallow Monitoring Well LocationS5

LEGEND

Previous Soil Gas Sampling Location
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Outdoor Background Sample
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1,2 DCA

TolueneTol
EthylbenzeneEth
XyleneXyl

1,1-Dichlorothene1,1 DCE

trans 1,2 Dichloroethenet 1,2 DCE
Vinyl ChlorideVC
Methylene ChlorideMC

0.60 Value Indicates Exceedance to IDEM 30
Year Exposure Duration Screening Criteria

NOTE:
1. Soil gas and air sample results in part

per billion by volume (ppbV).
2. Groundwater results in microgram per

liter (ug/L).
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FIGURE 6
VAPOR INTRUSION SAMPLING RESULTS

7/28/2011
HONEYWELL INDUSTRIAL COMPLEX

SOUTH BEND, INDIANA

Shallow Monitoring Well LocationS5
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2.1 Value Indicates Exceedance to IDEM 30
Year Exposure Duration Screening Criteria

NOTE:
1. Soil gas and air sample results in part

per billion by volume (ppbV).
2. Groundwater results in microgram per

liter (ug/L).
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FIGURE 7
VAPOR INTRUSION SAMPLING RESULTS

7/29/2011
HONEYWELL INDUSTRIAL COMPLEX

SOUTH BEND, INDIANA

Shallow Monitoring Well LocationS5
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Methylene ChlorideMC

0.60 Value Indicates Exceedance to IDEM 30
Year Exposure Duration Screening Criteria

NOTE:
1. Soil gas and air sample results in part

per billion by volume (ppbV).
2. Groundwater results in microgram per

liter (ug/L).
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APPENDIX A 
 

INDOOR AIR BUILDING SURVEY CHECKLISTS 
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SAMPLE LOG SHEETS 
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HISTORIC METEOROLOGICAL INFORMATION 
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LABORATORY ANALYTICAL REPORTS 
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