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2 shows recent groundwater analytical results as well as soil gas results from the 2009 
investigation. 
 
Following a discussion of the results and a subsequent meeting with IDEM, Honeywell was asked 
to conduct 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.  This memorandum provides the 
methodology and results of the first sampling event carried out during the winter season 
(February 2011).  The summer season event is tentatively scheduled for late July 2011. 
 
METHODS  
Mactec Engineering and Consulting, Inc. (Mactec) 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, Mactec entered the residential structures to install one sub-slab vapor 
sample 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.  Sampling was conducted 
over a three week period from February 2, 2011 through February 19, 2011.  Indoor Air Building 
Survey Checklists from IDEM’s 2006 Draft Vapor Intrusion Pilot Program Guidance were 
completed by the occupants of the dwellings and Mactec field personnel.  Copies of completed 
Indoor Air Building Survey Checklist 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 as follows: 

1. 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 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 surface of 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.   
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Sample Collection 
Mactec 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. 
 
Sub-slab soil vapor samples were collected by the following process: 

1. Dead air space was purged from stainless steel screen and tubing by purging three times 
the volume of the screen and tubing with a 60 mL luer lock syringe 

2. 6-liter summa canister was connected to air train 
3. ¼-inch OD polyethylene tubing was attached to empty port of three-way valve with luer 

lock connection fitting 
4. Remaining end of ¼-inch OD tubing was connected to air train with laboratory supplied 

compression fitting 
5. Three-way and summa canister valves were opened  
6. 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 8 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.  In the case of the sub-slab 
sample points, the tubing was then removed from the flow regulators and union connection 
located at the surface concrete. A plug was then used to seal the union.  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. 
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With the exception of the sub-slab soil vapor sample collected at Home 11, each sub-slab sample 
was collected at the same time as the corresponding indoor air samples. For Home 11, on 
February 18, Mactec field personnel arrived on-site to retrieve the sub-slab and ambient air 
samples and observed that the summa canister regulator had not moved indicating the potential 
that no sample was collected.  After further inspection, the three-way valve was not completely 
open and no air had been collected into the summa canister.  The valve was then activated and 
summa canister retrieved the following day.  No background samples were collected in 
conjunction with that sample.  
 
RESULTS 
Analytical results are presented on Table 1 and analytical laboratory reports are located in 
Appendix D.  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 a sub-slab screening level. 
 
Sub-slab sample analytical results indicated the presence of six VOCs beneath basement concrete 
slabs.  However, none of these detections exceeded an established or calculated sub-slab 
screening level for the most stringent 30 year exposure duration.   
 
Indoor air sample results indicated the presence of nine VOCs in either the basement or primary 
living space. RIAALs were not exceeded in six of the 11 residences.  One or more RIAAL was 
exceeded in the remaining five residences.  The RIAAL was exceeded for benzene (Home 1 
basement and primary, Home 8 basement and primary, and Home 11 primary); 1,2 
dichloroethane (1,2 DCA) (Home 2 and Home 6 primary) and TCE (Home 11 basement). 
 
In outdoor air samples, low levels of benzene were detected in each upwind and downwind 
sample collected for each days sampling.   Low levels of tetrachloroethene were detected in the 
upwind and downwind sample collected on February 3.   
 
CONCLUSIONS 
With the completion of the first of two sampling events, Mactec 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 the first sampling event.  
As a result, although RIAAL exceedances for three VOCs were observed in indoor air, 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.  Mactec 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.   
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Benzene was detected in each sample (sub-slab, indoor air and background air) collected during 
the first sampling event.  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 three residences.  Survey 
information collected from these three 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.  Home 8 has an attached garage and is in closest proximity 
to the main thoroughfare.  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.   
 
Similarly, the source of 1,2-DCA in Home 2 and Home 6 is likely from an indoor source within 
the home since no detections were observed 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, paint removers and result from out gassing of molded plastic consumer products.   
 
TCE was detected above the RIAAL in Home 11 basement sample.  TCE was also detected in the 
sub-slab sample at 0.050 ppbv however, well below the sub-slab screening level of 2.3 ppbv.  
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.     
 
The second sample event is scheduled to be completed in July of 2011.  This round of sampling 
will identify any seasonal fluctuations in the soil vapors. 



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

Honeywell ‐ South Bend

Sample ID
Home 1 
Basement

Home 1
 Primary

Home 1 
Sub‐Slab

Home 2 
Basement

Home 2
Primary

Home 2 
Sub‐Slab

Home 3 
Basement

Home 3
Primary

Home 3 
Sub‐Slab

Home 4 
Basement

Home 4
Primary

Home 4 
Sub‐Slab

Sample Date 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/2/2011 2/3/2011 2/3/2011 2/3/2011
Analyzed Date 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011

Benzene 0.78 7.8 ppbv 1.9 2.1 0.60 0.20 0.20 0.30 0.31 0.30 0.30 0.41 0.36 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 <0.080 <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 0.10 <0.080 <0.080 <0.080 <0.080 <0.080 <0.080 0.15 <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 0.26 <0.16 <0.16 <0.16 <0.16 <0.16 0.21 <0.16 <0.16 0.17
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 0.46 <0.080 <0.080 0.39 <0.080 <0.080 0.39 <0.080 <0.080 0.36
1,1,1‐Trichloroethane 420 4200* ppbv <0.080 <0.080 0.13 <0.080 <0.080 0.25 <0.080 <0.080 0.10 <0.080 0.11 <0.080
Trichloroethene 0.23 2.3 ppbv 0.067 0.078 0.13 <0.040 <0.040 0.36 <0.040 <0.040 0.14 <0.040 0.081 0.065
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 0.084 0.11 <0.080 <0.080 0.20 <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
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

Sample ID
Home 5 
Basement

Home 5
 Primary

Home 5 
Sub‐Slab

Home 6 
Basement

Home 6
Primary

Home 6 
Sub‐Slab

Home 7 
Basement

Home 7
Primary

Home 7 
Sub‐Slab

Home 8 
Basement

Home 8
Primary

Home 8 
Sub‐Slab

Sample Date 2/3/2011 2/3/2011 2/3/2011 2/4/2011 2/4/2011 2/4/2011 2/10/2011 2/10/2011 2/10/2011 2/10/2011 2/10/2011 2/10/2011
Analyzed Date 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/11/2011 2/17/2011 2/17/2011 2/17/2011 2/17/2011 2/17/2011 2/17/2011

Benzene 0.78 7.8 ppbv 0.28 0.35 0.22 0.33 0.31 0.35 0.34 0.34 2.80 1.7 1.7 0.54
sec‐Butylbenzene NC NC ppbv <0.16 0.71 <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 0.60 <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 1.90 0.23 <0.16 <0.16 <0.16 <0.16 <0.16 0.21 0.25 0.31 <0.16
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 0.87 <0.080 <0.080 1.0 0.14 0.26 0.39 <0.080 <0.080 0.79
1,1,1‐Trichloroethane 420 4200* ppbv <0.080 0.089 1.2 <0.080 <0.080 <0.080 <0.080 <0.080 0.26 <0.080 <0.080 0.69
Trichloroethene 0.23 2.3 ppbv <0.040 <0.040 0.044 <0.040 <0.040 0.060 <0.040 <0.040 0.10 <0.040 <0.040 0.12
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 0.11 0.20 <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

Sample ID
Home 9 
Basement

Home 9
 Primary

Home 9 
Sub‐Slab

Home 10 
Basement

Home 10
Primary

Home 10 
Sub‐Slab

Home 11 
Basement

Home 11
Primary

Home 11 
Sub‐Slab BG‐1‐0211 BG‐2‐0211 BG‐3‐0211

Sample Date 2/10/2011 2/10/2011 2/10/2011 2/18/2011 2/18/2011 2/18/2011 2/18/2011 2/18/2011 2/19/2011 2/2/2011 2/2/2011 2/3/2011
Analyzed Date 2/17/2011 2/17/2011 2/17/2011 3/1/2011 3/1/2011 3/1/2011 3/1/2011 3/1/2011 2/28/2011 2/11/2011 2/11/2011 2/11/2011

Benzene 0.78 7.8 ppbv 0.26 0.26 0.19 0.33 0.69 0.31 0.37 0.90 0.21 0.19 0.17 0.25
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 0.089 <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 0.096 <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 0.34 <0.16 <0.16 0.29 <0.16 <0.16 <0.16
n‐Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 0.16 0.25 <0.16 <0.16 0.17 <0.16 <0.16 <0.16
Tetrachloroethene 0.47 4.7 ppbv <0.080 <0.080 0.22 <0.080 0.20 0.25 <0.080 <0.080 0.19 <0.080 <0.080 0.058
1,1,1‐Trichloroethane 420 4200* ppbv <0.080 <0.080 0.25 <0.080 <0.080 0.18 <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 <0.040 0.050 0.26 <0.040 0.050 <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 <0.080 <0.080 0.085 <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

Sample ID BG‐4‐0211 BG‐5‐0211 BG‐6‐0211 BG‐7‐0211 BG‐8‐0211 BG‐9‐0211 BG‐10‐0211
Sample Date 2/3/2011 2/4/2011 2/4/2011 2/10/2011 2/10/2011 2/18/2011 2/18/2011
Analyzed Date 2/11/2011 2/11/2011 2/11/2011 2/17/2011 2/18/2011 3/1/2011 3/1/2011

Benzene 0.78 7.8 ppbv 0.28 0.21 0.23 0.27 0.27 0.15 0.14
sec‐Butylbenzene NC NC ppbv <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
1,1‐Dichloroethane 130 1300* ppbv <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
trans‐1,2‐Dichloroethene 18 180* ppbv <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
1,2‐Dichloropropane 0.21 2.1* ppbv <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
n‐Propylbenzene 30 300* ppbv <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Tetrachloroethene 0.47 4.7 ppbv 0.17 <0.080 <0.080 <0.080 <0.080 <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
Trichloroethene 0.23 2.3 ppbv <0.040 <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
tert‐Butylbenzene NC NC ppbv <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

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

RIAALs 30 Year  
Exposure 
Duration

Sub‐Slab 30 
Year Exposure 

Duration
Compound



 

 
 

 
    
    

 
 
 
 
 
 
 

Taken from the South Bend, Indiana 7.5 
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Figure 1
Site Location Map

Honeywell Industrial Complex
South Bend, Indiana
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APPENDIX A 
 

INDOOR AIR BUILDING SURVEY CHECKLIST 
  



























































































































 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

SAMPLE LOG SHEETS 
  













 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

HISTORIC METEOROLOGICAL INFORMATION 
  

































 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

LABORATORY ANALYTICAL REPORTS 








































































































































































































































