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1.0 INTRODUCTION 

 

Mactec Engineering and Consulting, Inc. (Mactec) has been contracted by Honeywell 

International, Inc. (Honeywell) to provide professional services related to the continued safe 

operation, monitoring and maintenance of an In-Well Vapor Stripping System and Soil Vapor 

Extraction (SVE) wells at the Honeywell Industrial Complex in South Bend, Indiana.  The system 

was designed to remediate soil and shallow groundwater at the Area 14 West – Former Painting 

and Degreasing Operations Source Area (Area 14 West), as shown on Figure 1-1.  It treats volatile 

organic compounds (VOCs) consisting primarily of trichloroethene (TCE) and other related 

chlorinated organic constituents, which are the contaminants of concern in this area.  The system 

includes groundwater circulation, air sparging and SVE. 

 

Area 14 West is the second area of concern (AOC) to be remediated under the approved Facility-

Wide Remediation Work Plan (RWP) at the Honeywell South Bend Industrial Complex.  The Area 

Specific RWP for Area 14 West was approved by the Indiana Department of Environmental 

Management (IDEM) in April 2001.  Design details for contractor procurement were finalized in 

the first quarter of 2006, and the system was constructed from August 14, 2006 through January 

25, 2007.  The system was activated on January 18, 2007.  

 

To support safe and effective operations, Mactec and/or its operations, monitoring and maintenance 

(OM&M) subcontractor (Peerless Midwest) visit the site on a monthly basis and respond to system 

alarm messages.  The system is equipped with a wireless control/monitoring system (EOS™), which 

allows remote access to system controls and sends a fax message summarizing operational data to 

Mactec on a daily basis and in the event of system shut down.  The EOS™ also logs operational 

time of the SVE blower and sparge air compressor.   

 

This document presents system OM&M activities performed during the time period from January 

August 7, 2010 through February 11, 2011.   

 

The main sections of this report include: 

• Routine System Inspections 
• System Operational Data 
• Routine Maintenance and Repairs 
• System Performance Monitoring 
• Conclusions 
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2.0 ROUTINE SYSTEM INSPECTIONS 

 

Monthly system inspections were performed by Mactec’s OM&M subcontractor.  The system was 

operated and inspected in accordance with the system’s Operation, Monitoring and Maintenance 

Plan (Mactec, 2007).  At the end of this reporting period the vapor extraction system was operating 

at 67 inches of water vacuum, which resulted in a total system vapor withdrawal flow of 207 

standard cubic feet per minute (scfm).  At this vacuum rate, air sparging and groundwater 

circulation can be performed without excessive capture of groundwater.  The air sparge compressor 

pressure is regulated to 27 pounds per square inch (psi) with total regulated air flow rate of 

approximately 30 scfm. 

 

Routine system inspections at the treatment trailer area included the following: 

• Inspect compressor room and components:  observe and record – submersible pump 
operational lights on control panel, air compressor oil level, air sparge pressure regulator 
and air sparge delivery flow rate to each in-well vapor stripping well.   

• Inspect blower room and components:  observe and record – knockout tank levels (drain if 
needed), vacuum levels, total vapor extraction flow rate, air stream temperature before and 
after blower and inspect vapor discharge hoses.  

• Inspect carbon filtration system and record pressures before primary vessel and between 
primary and secondary vessels. 

• Collect effluent air samples on scheduled basis.  
 

Each site inspection is documented on a site inspection report form.  The OM&M subcontractor 

records all system information readings and completes observation site inspection reports, which 

are forwarded electronically to Mactec for review a day after each site visit.  The site inspection 

reports for this period of operation are presented in Appendix A.  On a weekly basis, the system is 

accessed remotely through the EOS™ telemetry system to download system operational data. 
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3.0 ROUTINE MAINTENACE AND REPAIRS 

 

ART™ well cleaning activities took place on October 19 through 21, 2010.  During well cleaning 

the motors and liquid ends on ART-1 and ART-2 were replaced.  All remaining ART™ circulation 

pumps and liquid ends were cleaned in a run tank using RydLyme®.  The ART™ in-well 

components were removed from the wells and the pumps were placed into a run tank and started 

for a short period of time to introduce the RydLyme® to the internal liquid end components.  The 

pumps were allowed to soak in the RydLyme® while the remaining ART™ well components were 

cleaned.  The air sparge delivery and groundwater spray nozzles were also cleaned using 

RydLyme®.  Jetting was performed to clean out iron fouling and mineralization scale in the 

treatment wells using a power washer and special jetting apparatus.  After jetting the entire 

screened interval of each well several times, the scale debris was pumped from the bottom of the 

well using air lift technique.  After jetting and development, the pumps were started and purged of 

RydLyme® before returning the ART™ components to the well.   

 

On September 21, 2010, Air Components was on-site to perform routine maintenance on the 

Kaeser air compressor associated with the treatment system.  While on-site, Air Components 

changed the compressor oil, filters and replaced worn belts. 

 

A carbon vessel change out was performed by Calgon Carbon on January 18, 2010 after analytical 

results indicated that the activated carbon in the lead vessel was spent.  Calgon Carbon delivered a 

new carbon vessel to the site, removed the spent carbon vessel and connected the new carbon 

vessel to the system.  The spent carbon vessel was removed from the site and hauled under a 

hazardous waste manifest to a licensed disposal facility for regeneration.  All other system 

components continue to operate as designed. 
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4.0 SYSTEM OPERATIONAL DATA 

 

As shown on Figure 4-1, five in-well vapor stripping wells (ART-1 through ART-5) are located in 

the treatment area.  The treatment wells were installed at approximately 30-foot-on-centers with 

one well (ART-3) in the area of highest contaminant mass.  Four SVE wells (SVE-1 through SVE-

4) are also operated to focus vapor removal from soils above the water table.  The distribution 

header and controls are located in the treatment trailer, adjacent to the treatment area.  Vapor 

recovered through the treatment wells is treated at the equipment area located along the east wall of 

the Plant 1 building.  The components in the treatment trailer area consist of an EOS™ system 

control, an air compressor, dryer, receiving tank, associated filters, vacuum blower, moisture 

knockout tank, heat exchanger and two 1,800-pound Carbon Vapor Pac™ units. 

 

4.1 SYSTEM RUNTIME 

Under normal operating conditions, the system operates continuously, seven days per week.  The 

system requires manual resetting if the knockout tank fills with water or after power supply 

outages/surges. 

 

Through the end of this reporting period (February 11, 2011), the system was online for 1,359 days 

or 91.0% of the time.  The system was off-line during part of the reporting period (from December 

11, 2010 to January 18, 2010) after receipt of analytical results indicating that the activated carbon 

in the lead vessel was spent.  Table 4-1 presents weekly operational information including hours of 

operation, volatile organic concentrations detected in vapors being drawn from treatment wells, 

SVE flow rates and VOC removal rates.   

 

4.2 AIR (VAPOR) SAMPLING DATA 

Air stream samples were collected before and between the Carbon Vapor Pac™ units.  Air stream 

samples were collected approximately once per month during this operation period.  Air stream 

samples were collected from sampling ports directly into Tedlar bags, which were sent to 

TestAmerica Laboratories, Inc., for analysis of VOCs by USEPA Method TO14.  Laboratory 

analytical are summarized on Table 4-1; rates and the analytical reports for air samples are 

presented in Appendix B.  The results from the air stream samples are used to assess compliance 

with the exempted air permit application, to evaluate the need for carbon vessel change out and to 

monitor the rate and amount of contaminants being removed from the subsurface by system 

operation.   
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During this reporting period, TCE detected in vapors being drawn by the system were reported 

ranging from 0.41 parts per million (ppm) to 1.7 ppm.  The average weekly removal rate during 

this period of operation was 0.978 pounds of TCE per week.  Table 4-2 shows the formula used for 

calculating removal rates.  Chart 4-1 presents average weekly TCE; cis-1,2-dichloroethene (DCE) 

and trans-1,2-DCE removal rates from January 2007 through present; Chart 4-2 presents the total 

mass of TCE; cis-1,2-DCE and trans-1,2-DCE removed from the system from January 2007 

through present.  A total of 677.8 pounds of TCE have been removed from the subsurface as a 

result of system operation through February 11, 2011. 
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5.0 SYSTEM PERFORMANCE MONITORING 

 

During this reporting period, system performance monitoring included vapor and groundwater 

sampling, dissolved oxygen (DO) measurements and induced vacuum measurements. 

 

5.1 GROUNDWATER SAMPLING 

On October 20, 2010 and January 18, 2011 groundwater samples were collected from monitoring 

wells MW-As, MW-Ad, MW-Bs, MW-Bd, MW-Cs, MW-Cd and MW-7.  The samples were 

analyzed by Test America Laboratories, Inc. for VOCs using Method 8260 Plus.   

 

Groundwater samples were collected using a peristaltic pump or disposable bailer.  A minimum of 

three well volumes was purged from each well prior to sample collection.  As part of the 

groundwater sampling process, during the purging of the monitoring wells at each location prior to 

sampling, the purged groundwater was field screened for temperature, pH, specific conductance, 

oxidation reduction potential, turbidity and DO.  Groundwater Sample Record Sheets are presented 

in Appendix C. 

 

Table 5-1 summarizes VOCs detected in groundwater samples from these monitoring wells, as well 

as historical groundwater data back to August 30, 2005 when the monitoring well network in this 

area was installed as part of pre-design activities.  Groundwater analytical reports are presented in 

Appendix D.  The December 2006 groundwater samples were collected as baseline samples prior to 

system startup.  Charts 5-1 through 5-7 present changes in VOC concentrations with time in 

groundwater samples from each individual monitoring well in/or adjacent to the treatment area.   

 

Groundwater samples from monitoring wells directly beneath source area have shown a decrease in 

TCE concentrations since the December 2006 baseline sampling.  At MW-As, a 100% reduction in 

TCE concentrations has been observed (TCE was not detected in the January 2011 groundwater 

sample) while a 59% reduction in TCE concentrations has been observed at MW-Cs.  TCE in 

groundwater samples from MW-7 has reduced to below the limit of detection.  Cis-1,2-DCE in 

groundwater samples from MW-As, MW-Ad, MW-Bd, MW-Cs, MW-Cd and MW-7 have shown a 

decrease in concentrations, while MW-Bs remains relatively stable.  At each location, cis-1,2-DCE 

in groundwater is at a concentration below the Tier II Non-residential Cleanup Goal (IDEM, 1996).  

Reported vinyl chloride concentrations in groundwater samples from MW-As, MW-Bs and MW-7 

have decreased since December 2007. 
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5.2 DISSOLVED OXYGEN 

In addition to VOC analysis, DO field measurements were collected during the October 2010 and 

January 2011 sampling events utilizing a direct-reading instrument (Troll 9500).  Field DO data is 

summarized on Table 5-2.  DO levels measured in groundwater across the treatment area during 

both groundwater sampling events remained consistent with previous DO levels collected during 

times of normal system operation. 

 

5.3 INDUCED VACUUM MEASUREMENTS 

Induced vacuum measurement were collected during the October 2010 and January 2011 sampling 

events at locations MW-As, MW-Bs and MW-Cs using an Omega Engineering, Inc. HHP-90 

digital differential pressure meter (Figure 5-1).  Vacuum measurements for each monitoring point 

are summarized in Table 5-3.  The vacuum measurements have remained relatively stable over 

time, with the exception of the most recent (January 2011) vacuum measurements, which were 

lower than normal.  During this sampling event, icing was noted in the vapor extraction lines 

associated with the treatment system, thereby reducing the vacuum being pulled from each of the 

treatment wells.  The digital pressure meter was attached to the top of the vapor monitoring points 

to measure induced vacuums.  These data provide information on the influence of the SVE system 

from the treatment wells. 
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6.0 CONCLUSIONS 

 

This period marks the end of the sixteenth quarter of system operation.  At this time the system is 

running as designed and mass removal of contaminants of concern is evident.   

 

DO and induced vacuum measurements indicate that the desired radius of influence from system 

operation is being achieved.  Changes in reported VOC concentrations in groundwater samples 

indicate the system is influencing groundwater greater than 100 feet downgradient of Area 14 West 

(MW-7 location).  Groundwater passing beneath this area is ultimately captured by naphtha 

recovery well E3, which is located approximately 480 feet north of Area 14 West. 

 

The results during this operation period indicate that the in-well vapor stripping system is removing 

TCE from the subsurface of Area 14 West.  During this reporting period, approximately 21.7 

pounds of TCE were removed from soil and groundwater in the treatment area. 

 

Figures 6-1 and 6-2 show the lateral extents of TCE and total VOCs in groundwater prior to system 

startup.  Estimated iso-concentration contours of 500 micrograms per liter (µg/l), 1,000 µg/l and 

2,000 µg/l are presented on contaminant distribution figures.  Figures 6-3 through 6-6 show the 

lateral extents of TCE and VOCs in groundwater based on reported results from during the 

reporting period.  These figures show that system operations have resulted in a reduction in the 

lateral extent in which TCE is present in groundwater, beneath the source area.  System operation 

has also reduced the lateral extent of total VOCs concentrations greater than 1,000 µg/l in shallow 

groundwater.   

 

Mactec will continue operation of the in-well vapor stripping system to continue to reduce VOC 

concentrations in subsurface soils and groundwater beneath the treatment area.  The next system 

performance monitoring/maintenance event was completed in April 2011 and results from this 

sampling will be included in next semi-annual system operation report. 
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TABLES 



Area 14 West - Honeywell Industrial Complex
MACTEC Engineering and Consulting, Inc., Project 3310102011

May 12, 2011
Final

Week Ending
System Operation 

Time (hours)

SVE Vacuum 
Level (Inches of 

Water)

SVE 
Flow 
Rate 

(scfm)

TCE 
Concentrations 
before Carbon 

(ppm)

cis 1,2-DCE 
Concentrations 

before Carbon (ppm)

trans 1,2-DCE 
Concentrations 

before Carbon (ppm)

Total VOC 
Concentrations 
before Carbon 

(ppm)

TCE 
Concentrations 
between Carbon 

(ppm)

cis 1,2-DCE 
Concentrations 
between Carbon 

(ppm)

trans 1,2-DCE 
Concentrations 
between Carbon 

(ppm)

  Total VOC 
Concentrations 
between Carbon 

(ppm)
Amount of TCE 

Removed (pounds)

Amount of cis 
1,2-DCE 
Removed 
(pounds)

Amount of trans 1,2-
DCE Removed 

(pounds)
01/19/07 48 42 245 142 7.69 0.565 150.255 NA NA NA <0.1 34.0 1.4 0.1
01/26/07 168 39 246 142 7.69 0.565 150.255 NA NA NA <0.1 119.5 4.8 0.4
02/02/07 144 56 225 142 7.69 0.565 150.255 NA NA NA <0.1 93.7 3.7 0.0
02/09/07 168 60 220 10.1 0.9 <0.250 11 NA NA NA <0.1 7.6 0.5 0.0
02/16/07 168 68 207 4.63 <0.359 <0.359 4.63 7.59 2.09 <0.210 9.68 3.3 0.0 0.0
02/23/07 120 79 190 4.63 <0.359 <0.359 4.63 7.59 2.09 <0.210 9.68 2.2 0.0 0.0
03/02/07 132 15 285 15.0 0.830 <0.210 15.83 <0.210 0.25 <0.210 0.25 11.5 0.5 0.0
03/09/07 132 15 285 15.0 0.830 <0.210 15.83 <0.210 0.25 <0.210 0.25 11.5 0.5 0.0
03/16/07 144 51 250 14.0 0.972 <0.210 14.972 <0.791 <0.791 <0.791 <0.791 10.3 0.5 0.0
03/23/07 168 51 250 14.0 0.972 <0.210 14.972 <0.791 <0.791 <0.791 <0.791 12.0 0.6 0.0
03/30/07 168 53 265 5.22 0.293 <0.210 5.513 <0.494 <0.494 <0.494 <0.494 4.7 0.2 0.0
04/06/07 168 53 265 5.22 0.293 <0.210 5.513 <0.494 <0.494 <0.494 <0.494 4.7 0.2 0.0
04/13/07 168 53 265 5.22 0.293 <0.210 5.513 <0.494 <0.494 <0.494 <0.494 4.7 0.2 0.0
04/20/07 168 53 265 5.22 0.293 <0.210 5.513 <0.494 <0.494 <0.494 <0.494 4.7 0.2 0.0
04/27/07 164 54 264 1.08 <0.341 <0.341 1.08 0.434 <0.218 <0.218 <0.218 1.0 0.0 0.0
05/04/07 72 47 289 1.08 <0.341 <0.341 1.08 0.434 <0.218 <0.218 <0.218 0.5 0.0 0.0
05/04/07 168 48 295 1.08 <0.341 <0.341 1.08 0.434 <0.218 <0.218 <0.218 1.1 0.0 0.0
05/11/07 168 48 295 1.08 <0.341 <0.341 1.08 0.434 <0.218 <0.218 <0.218 1.1 0.0 0.0
05/18/07 168 48 295 1.08 <0.341 <0.341 1.08 0.434 <0.218 <0.218 <0.218 1.1 0.0 0.0
05/25/07 168 48 295 6.10 0.52 <0.043 6.691 <0.002 <0.002 <0.002 0.017 6.2 0.4 0.0
06/01/07 168 47 288 6.10 0.52 <0.043 6.691 <0.002 <0.002 <0.002 0.017 6.0 0.4 0.0
06/08/07 168 47 288 6.10 0.52 <0.043 6.691 <0.002 <0.002 <0.002 0.017 6.0 0.4 0.0
06/15/07 168 47 288 6.10 0.52 <0.043 6.691 <0.002 <0.002 <0.002 0.017 6.0 0.4 0.0
06/22/07 168 49 302 6.10 0.52 <0.043 6.691 <0.002 <0.002 <0.002 0.017 6.3 0.4 0.0
06/29/07 168 51 306 15 0.83 <0.077 15.83 <0.004 <0.004 <0.004 0.073 15.7 0.6 0.0
07/06/07 168 51 306 15 0.83 <0.077 15.83 <0.004 <0.004 <0.004 0.073 15.7 0.6 0.0
07/13/07 168 51 306 15 0.83 <0.077 15.83 <0.004 <0.004 <0.004 0.073 15.7 0.6 0.0
07/20/07 168 51 306 15 0.83 <0.077 15.83 <0.004 <0.004 <0.004 0.073 15.7 0.6 0.0
07/27/07 168 52 306 15 0.83 <0.077 15.83 <0.004 <0.004 <0.004 0.073 15.7 0.6 0.0
08/03/07 168 52 306 3.8 0.32 <0.040 4.12 0.52 0.4 0.029 1.023 4.0 0.2 0.0
08/10/07 168 52 306 3.8 0.32 <0.040 4.12 0.52 0.4 0.029 1.023 4.0 0.2 0.0
08/17/07 168 52 306 3.8 0.32 <0.040 4.12 0.52 0.4 0.029 1.023 4.0 0.2 0.0
08/24/07 168 52 306 3.8 0.32 <0.040 4.12 0.52 0.4 0.029 1.023 4.0 0.2 0.0
08/31/07 168 52 306 6.5 0.40 <0.066 7.22 0.054 0.0078 <0.0020 0.0817 6.8 0.3 0.0
09/07/07 168 32 254 5.9 0.32 <0.066 6.22 0.054 0.0078 <0.0020 0.0817 5.1 0.2 0.0
09/14/07 168 32 254 5.9 0.32 <0.066 6.22 0.054 0.0078 <0.0020 0.0817 5.1 0.2 0.0
09/21/07 168 32 254 5.9 0.32 <0.066 6.22 0.054 0.0078 <0.0020 0.0817 5.1 0.2 0.0
09/28/07 168 32 251 4.9 0.34 <0.036 5.24 3.8 0.29 <0.026 4.09 4.2 0.2 0.0
10/05/07 168 32 251 4.9 0.34 <0.036 5.24 3.8 0.29 <0.026 4.09 4.2 0.2 0.0
10/12/07 168 32 251 4.9 0.34 <0.036 5.24 3.8 0.29 <0.026 4.09 4.2 0.2 0.0
10/19/07 120 32 251 4.9 0.34 <0.036 5.24 3.8 0.29 <0.026 4.09 3.0 0.2 0.0
10/26/07 0 32 251 4.9 0.34 <0.036 5.24 3.8 0.29 <0.026 4.09 0.0 0.0 0.0
11/02/07 87 32 255 6.0 0.41 <0.072 6.41 <0.0042 <0.0042 <0.0042 <0.0042 2.7 0.1 0.0
11/09/07 168 36 250 6.0 0.41 <0.072 6.41 <0.0042 <0.0042 <0.0042 <0.0042 5.1 0.3 0.0
11/16/07 168 36 250 6.0 0.41 <0.072 6.41 <0.0042 <0.0042 <0.0042 <0.0042 5.1 0.3 0.0
11/23/07 168 36 250 6.0 0.41 <0.072 6.41 <0.0042 <0.0042 <0.0042 <0.0042 5.1 0.3 0.0
11/30/07 168 36 250 6.0 0.41 <0.072 6.41 <0.0042 <0.0042 <0.0042 <0.0042 5.1 0.3 0.0
12/07/07 168 36 250 2.5 0.19 <0.072 2.758 0.027 0.025 <0.0040 0.052 2.1 0.1 0.0
12/14/07 168 36 225 2.5 0.19 <0.072 2.758 0.027 0.025 <0.0040 0.052 1.9 0.1 0.0
12/21/07 168 36 225 2.5 0.19 <0.072 2.758 0.027 0.025 <0.0040 0.052 1.9 0.1 0.0
12/28/07 168 36 235 2.0 0.15 <0.013 2.15 <0.004 0.0048 <0.0040 0.0148 1.6 0.1 0.0
01/04/08 168 36 235 2.0 0.15 <0.013 2.15 <0.004 0.0048 <0.0040 0.0148 1.6 0.1 0.0
01/11/08 168 36 235 2.0 0.15 <0.013 2.15 <0.004 0.0048 <0.0040 0.0148 1.6 0.1 0.0
01/18/08 168 36 235 2.0 0.15 <0.013 2.15 <0.004 0.0048 <0.0040 0.0148 1.6 0.1 0.0
01/25/08 168 36 235 2.0 0.15 <0.013 2.15 <0.004 0.0048 <0.0040 0.0148 1.6 0.1 0.0
02/01/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
02/08/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
02/15/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
02/22/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
02/29/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
03/07/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
03/14/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
03/21/08 168 36 235 0.610 0.03 <0.010 0.64 <0.002 0.009 <0.002 0.009 0.5 0.0 0.0
03/28/08 168 36 235 1.100 0.04 <0.006 1.153 0.14 0.29 0.017 0.485 0.9 0.0 0.0
04/04/08 168 36 235 1.100 0.04 <0.006 1.153 0.14 0.29 0.017 0.485 0.9 0.0 0.0
04/11/08 168 36 235 1.100 0.04 <0.006 1.153 0.14 0.29 0.017 0.485 0.9 0.0 0.0
04/18/08 168 36 235 1.100 0.04 <0.006 1.153 0.14 0.29 0.017 0.485 0.9 0.0 0.0
04/25/08 168 36 235 1.100 0.04 <0.006 1.153 0.14 0.29 0.017 0.485 0.9 0.0 0.0
05/02/08 168 41 240 1.300 0.06 <0.0081 1.363 0.036 0.046 0.0041 0.093 1.1 0.0 0.0
05/09/08 168 41 240 1.300 0.06 <0.0081 1.363 0.036 0.046 0.0041 0.093 1.1 0.0 0.0
05/16/08 168 41 240 1.300 0.06 <0.0081 1.363 0.036 0.046 0.0041 0.093 1.1 0.0 0.0
05/23/08 168 41 240 1.300 0.06 <0.0081 1.363 0.036 0.046 0.0041 0.093 1.1 0.0 0.0
05/30/08 168 41 240 1.700 0.066 <0.020 1.766 0.033 0.038 0.0038 0.0748 1.4 0.0 0.0
06/06/08 168 41 240 1.700 0.066 <0.020 1.766 0.033 0.038 0.0038 0.0748 1.4 0.0 0.0
06/13/08 168 41 240 1.700 0.066 <0.020 1.766 0.033 0.038 0.0038 0.0748 1.4 0.0 0.0
06/20/08 168 41 242 1.700 0.066 <0.020 1.766 0.033 0.038 0.0038 0.0748 1.4 0.0 0.0
06/27/08 168 41 250 1.700 0.089 <0.025 1.789 0.11 0.11 0.0084 0.2436 1.5 0.1 0.0
07/04/08 168 41 250 1.700 0.089 <0.025 1.789 0.11 0.11 0.0084 0.2436 1.5 0.1 0.0
07/11/08 168 41 250 1.700 0.089 <0.025 1.789 0.11 0.11 0.0084 0.2436 1.5 0.1 0.0
07/18/08 168 41 250 1.700 0.089 <0.025 1.789 0.11 0.11 0.0084 0.2436 1.5 0.1 0.0
07/25/08 168 41 250 1.700 0.089 <0.025 1.789 0.11 0.11 0.0084 0.2436 1.5 0.1 0.0
08/01/08 168 41 250 2.300 0.130 <0.025 2.430 0.33 0.16 0.013 0.528 2.0 0.1 0.0
08/08/08 168 41 250 2.300 0.130 <0.025 2.430 0.33 0.16 0.013 0.528 2.0 0.1 0.0
08/15/08 168 41 250 2.300 0.130 <0.025 2.430 0.33 0.16 0.013 0.528 2.0 0.1 0.0
08/22/08 168 41 250 2.300 0.130 <0.025 2.430 0.33 0.16 0.013 0.528 2.0 0.1 0.0
08/29/08 168 41 250 2.400 0.160 <0.020 2.745 0.92 0.15 0.012 1.082 2.1 0.1 0.0
09/05/08 168 41 250 2.400 0.160 <0.020 2.745 0.92 <0.012 <0.012 1.082 2.1 0.1 0.0
09/12/08 168 41 250 2.400 0.160 <0.020 2.745 0.92 <0.012 <0.012 1.082 2.1 0.1 0.0
09/19/08 168 41 250 2.400 0.160 <0.020 2.745 0.92 <0.012 <0.012 1.082 2.1 0.1 0.0
09/26/08 168 41 250 4.400 <0.061 <0.061 4.664 <0.0036 0.45 0.049 0.578 3.8 0.0 0.0
10/03/08 168 41 250 4.400 <0.061 <0.061 4.664 <0.0036 0.45 0.049 0.578 3.8 0.0 0.0
10/10/08 168 41 250 4.400 <0.061 <0.061 4.664 <0.0036 0.45 0.049 0.578 3.8 0.0 0.0
10/17/08 168 55 288 4.400 <0.061 <0.061 4.664 <0.0036 0.45 0.049 0.578 4.3 0.0 0.0
10/24/08 168 55 288 4.400 <0.061 <0.061 4.664 <0.0036 0.45 0.049 0.578 4.3 0.0 0.0
10/31/08 168 55 288 1.100 0.063 <0.012 1.175 2.200 0.23 <0.20 2.66 1.1 0.0 0.0
11/07/08 148 55 288 1.100 0.063 <0.012 1.175 2.200 0.23 <0.20 2.66 1.0 0.0 0.0
11/14/08 0 55 0 1.100 0.063 <0.012 1.175 2.200 0.23 <0.20 2.66 0.0 0.0 0.0
11/21/08 0 55 0 1.100 0.063 <0.012 1.175 2.200 0.23 <0.20 2.66 0.0 0.0 0.0
11/28/08 0 55 0 1.100 0.063 <0.012 1.175 2.200 0.23 <0.20 2.66 0.0 0.0 0.0
12/05/08 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.0 0.0
12/12/08 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
12/19/08 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
12/26/08 107 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 0.8 0.1 0.0
01/02/09 159 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.2 0.0 0.0
01/09/09 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
01/16/09 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
01/23/09 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
01/30/09 168 55 288 1.300 0.075 <0.010 1.375 0.016 <0.004 <0.004 <0.004 1.3 0.1 0.0
02/06/09 168 55 288 0.065 <0.004 <0.004 0.080 <0.004 <0.004 <0.004 0.021 0.1 0.0 0.0
02/13/09 168 55 288 0.065 <0.004 <0.004 0.080 <0.004 <0.004 <0.004 0.021 0.1 0.0 0.0
02/20/09 168 55 288 0.065 <0.004 <0.004 0.080 <0.004 <0.004 <0.004 0.021 0.1 0.0 0.0
02/27/09 168 35 255 0.039 0.010 <0.004 0.080 <0.004 <0.004 <0.004 0.018 0.0 0.0 0.0
03/06/09 168 35 255 0.039 0.010 <0.004 0.080 <0.004 <0.004 <0.004 0.018 0.0 0.0 0.0
03/13/09 168 35 255 0.039 0.010 <0.004 0.080 <0.004 <0.004 <0.004 0.018 0.0 0.0 0.0
03/20/09 168 35 255 0.039 0.010 <0.004 0.080 <0.004 <0.004 <0.004 0.018 0.0 0.0 0.0
03/27/09 168 35 255 0.630 0.035 <0.005 0.665 <0.004 <0.004 <0.004 0.005 0.5 0.0 0.0
04/03/09 168 35 255 0.630 0.035 <0.005 0.665 <0.004 <0.004 <0.004 0.005 0.5 0.0 0.0
04/10/09 168 35 255 0.630 0.035 <0.005 0.665 <0.004 <0.004 <0.004 0.005 0.5 0.0 0.0
04/17/09 168 35 255 0.630 0.035 <0.005 0.665 <0.004 <0.004 <0.004 0.005 0.5 0.0 0.0
04/24/09 168 35 235 0.630 0.035 <0.005 0.665 <0.004 <0.004 <0.004 0.005 0.5 0.0 0.0
05/01/09 168 35 245 0.320 0.013 <0.004 0.333 <0.004 <0.004 <0.004 <0.004 0.3 0.0 0.0
05/08/09 168 35 245 0.320 0.013 <0.004 0.333 <0.004 <0.004 <0.004 <0.004 0.3 0.0 0.0
05/15/09 168 35 250 0.320 0.013 <0.004 0.333 <0.004 <0.004 <0.004 <0.004 0.3 0.0 0.0
05/22/09 168 35 250 0.320 0.013 <0.004 0.333 <0.004 <0.004 <0.004 <0.004 0.3 0.0 0.0
05/29/09 168 35 250 0.830 0.034 <0.004 0.918 <0.004 <0.004 <0.004 <0.004 0.7 0.0 0.0
06/05/09 168 35 250 0.830 0.034 <0.004 0.918 <0.004 <0.004 <0.004 <0.004 0.7 0.0 0.0
06/12/09 168 35 250 0.830 0.034 <0.004 0.918 <0.004 <0.004 <0.004 <0.004 0.7 0.0 0.0
06/19/09 168 35 250 0.830 0.034 <0.004 0.918 <0.004 <0.004 <0.004 <0.004 0.7 0.0 0.0
06/26/09 168 35 250 1.600 0.059 0.007 1.680 <0.004 0.012 <0.004 0.0227 1.4 0.0 0.0
07/03/09 168 35 250 1.600 0.059 0.007 1.680 <0.004 0.012 <0.004 0.0227 1.4 0.0 0.0
07/10/09 168 35 250 1.600 0.059 0.007 1.680 <0.004 0.012 <0.004 0.0227 1.4 0.0 0.0
07/17/09 168 35 250 1.600 0.059 0.007 1.680 <0.004 0.012 <0.004 0.0227 1.4 0.0 0.0
07/24/09 168 35 250 1.600 0.059 0.007 1.680 <0.004 0.012 <0.004 0.0227 1.4 0.0 0.0
07/31/09 168 36 250 1.900 0.075 <0.012 2.059 <0.004 0.057 0.008 0.0799 1.6 0.0 0.0
08/07/09 168 36 250 1.900 0.075 <0.012 2.059 <0.004 0.057 0.008 0.0799 1.6 0.0 0.0
08/14/09 168 36 250 1.900 0.075 <0.012 2.059 <0.004 0.057 0.008 0.0799 1.6 0.0 0.0

Notes: Operation summary through February 11, 2011 ppm = parts per million
SVE = Soil Vapor Extraction BOLD = laboratory analytical results (Unbolded concentrations are estimated based on previous results.
TCE = trichloroethylene = Data collected during current reporting period
TCA = trichloroethane

Table 4-1:  System Operational Information 
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Area 14 West - Honeywell Industrial Complex
MACTEC Engineering and Consulting, Inc., Project 3310102011

May 12, 2011
Final

Week Ending
System Operation 

Time (hours)

SVE Vacuum 
Level (Inches of 

Water)

SVE 
Flow 
Rate 

(scfm)

TCE 
Concentrations 
before Carbon 

(ppm)

cis 1,2-DCE 
Concentrations 

before Carbon (ppm)

trans 1,2-DCE 
Concentrations 

before Carbon (ppm)

Total VOC 
Concentrations 
before Carbon 

(ppm)

TCE 
Concentrations 
between Carbon 

(ppm)

cis 1,2-DCE 
Concentrations 
between Carbon 

(ppm)

trans 1,2-DCE 
Concentrations 
between Carbon 

(ppm)

  Total VOC 
Concentrations 
between Carbon 

(ppm)
Amount of TCE 

Removed (pounds)

Amount of cis 
1,2-DCE 
Removed 
(pounds)

Amount of trans 1,2-
DCE Removed 

(pounds)

Table 4-1:  System Operational Information 

08/21/09 168 36 250 1.900 0.075 <0.012 2.059 <0.004 0.057 0.008 0.0799 1.6 0.0 0.0
08/28/09 168 36 250 1.900 0.075 <0.012 2.059 <0.004 0.057 0.008 0.0799 1.6 0.0 0.0
09/04/09 168 36 250 1.500 0.068 <0.019 1.741 0.034 0.083 0.008 0.196 1.3 0.0 0.0
09/11/09 168 36 250 1.500 0.068 <0.019 1.741 0.034 0.083 0.008 0.196 1.3 0.0 0.0
09/18/09 168 36 250 1.500 0.068 <0.019 1.741 0.034 0.083 0.008 0.196 1.3 0.0 0.0
09/25/09 168 36 250 1.500 0.068 <0.019 1.741 0.034 0.083 0.008 0.196 1.3 0.0 0.0
10/02/09 168 36 250 1.100 0.057 <0.010 1.423 0.23 0.0074 <0.007 0.354 0.9 0.0 0.0
10/09/09 168 36 250 1.100 0.057 <0.010 1.423 0.23 0.0074 <0.007 0.354 0.9 0.0 0.0
10/16/09 168 36 250 1.100 0.057 <0.010 1.423 0.23 0.0074 <0.007 0.354 0.9 0.0 0.0
10/23/09 168 36 250 1.100 0.057 <0.010 1.423 0.23 0.0074 <0.007 0.354 0.9 0.0 0.0
10/30/09 168 36 250 1.300 0.059 <0.016 1.392 0.93 0.051 <0.014 0.981 1.1 0.0 0.0
11/06/09 168 36 250 1.300 0.059 <0.016 1.392 0.93 0.051 <0.014 0.981 1.1 0.0 0.0
11/13/09 168 36 250 1.300 0.059 <0.016 1.392 0.93 0.051 <0.014 0.981 1.1 0.0 0.0
11/20/09 168 36 250 1.300 0.059 <0.016 1.392 0.93 0.051 <0.014 0.981 1.1 0.0 0.0
11/27/09 168 36 250 0.650 0.038 <0.010 0.714 0.93 0.042 <0.014 0.988 0.6 0.0 0.0
12/04/09 168 36 250 0.650 0.038 <0.010 0.714 0.93 0.042 <0.014 0.988 0.6 0.0 0.0
12/11/09 168 36 250 0.650 0.038 <0.010 0.714 0.93 0.042 <0.014 0.988 0.6 0.0 0.0
12/18/09 168 36 250 0.740 0.049 <0.006 0.815 0.19 0.082 0.007 0.301 0.6 0.0 0.0
12/25/09 168 36 250 0.740 0.049 <0.006 0.815 0.19 0.082 0.007 0.301 0.6 0.0 0.0
01/01/10 145 36 250 0.740 0.049 <0.006 0.815 0.19 0.082 0.007 0.301 0.5 0.0 0.0
01/08/10 145 36 250 0.740 0.049 <0.007 0.815 0.19 0.082 0.007 0.301 0.5 0.0 0.0
01/15/10 72 36 250
02/26/10 48 67 218 0.230 0.016 <0.0036 0.255 <0.0036 <0.0036 <0.0036 0.011 0.0 0.0 0.0
03/05/10 168 67 218 0.230 0.016 <0.0036 0.255 <0.0036 <0.0036 <0.0036 0.011 0.2 0.0 0.0
03/12/10 168 67 218 0.230 0.016 <0.0036 0.255 <0.0036 <0.0036 <0.0036 0.011 0.2 0.0 0.0
03/19/10 168 67 218 0.230 0.016 <0.0036 0.255 <0.0036 <0.0036 <0.0036 0.011 0.2 0.0 0.0
03/26/10 168 67 218 0.230 0.016 <0.0036 0.255 <0.0036 <0.0036 <0.0036 0.011 0.2 0.0 0.0
04/02/10 168 40 240 0.520 0.032 <0.0036 0.557 <0.0036 <0.0036 <0.0036 0.013 0.4 0.0 0.0
04/09/10 168 40 240 0.520 0.032 <0.0036 0.557 <0.0036 <0.0036 <0.0036 0.013 0.4 0.0 0.0
04/16/10 168 40 240 0.520 0.032 <0.0036 0.557 <0.0036 <0.0036 <0.0036 0.013 0.4 0.0 0.0
04/23/10 168 40 240 0.520 0.032 <0.0036 0.557 <0.0036 <0.0036 <0.0036 0.013 0.4 0.0 0.0
04/30/10 168 78 214 0.600 0.03 <0.012 0.694 0.021 <0.0036 <0.0036 0.07 0.4 0.0 0.0
05/07/10 168 78 214 0.600 0.03 <0.012 0.694 0.021 <0.0036 <0.0036 0.07 0.4 0.0 0.0
05/14/10 168 78 214 0.600 0.03 <0.012 0.694 0.021 <0.0036 <0.0036 0.07 0.4 0.0 0.0
05/21/10 168 78 214 0.600 0.03 <0.012 0.694 0.021 <0.0036 <0.0036 0.07 0.4 0.0 0.0
05/28/10 168 100 210 0.760 0.03 <0.012 0.89 <0.004 <0.004 <0.004 0.091 0.5 0.0 0.0
06/04/10 168 100 210 0.760 0.03 <0.012 0.89 <0.004 <0.004 <0.004 0.091 0.5 0.0 0.0
06/11/10 168 100 210 0.760 0.03 <0.012 0.89 <0.004 <0.004 <0.004 0.091 0.5 0.0 0.0
06/18/10 168 100 210 0.760 0.03 <0.012 0.89 <0.004 <0.004 <0.004 0.091 0.5 0.0 0.0
06/25/10 168 100 210 0.760 0.03 <0.012 0.89 <0.004 <0.004 <0.004 0.091 0.5 0.0 0.0
07/02/10 168 42 250 1.000 0.037 <0.0066 1.061 <0.0036 <0.0036 <0.0036 0.015 0.9 0.0 0.0
07/09/10 168 42 250 1.000 0.037 <0.0066 1.061 <0.0036 <0.0036 <0.0036 0.015 0.9 0.0 0.0
07/16/10 168 42 250 1.000 0.037 <0.0066 1.061 <0.0036 <0.0036 <0.0036 0.015 0.9 0.0 0.0
07/23/10 168 42 250 1.000 0.037 <0.0066 1.061 <0.0036 <0.0036 <0.0036 0.015 0.9 0.0 0.0
07/30/10 168 40 250 1.700 0.066 <0.022 1.797 <0.0036 <0.0036 <0.0036 0.0038 1.5 0.0 0.0
08/06/10 168 40 250 1.700 0.066 <0.022 1.797 <0.0036 <0.0036 <0.0036 0.0038 1.5 0.0 0.0
08/13/10 168 36 250 1.700 0.660 <0.007 1.797 <0.004 <0.004 <0.004 0.004 1.5 0.4 0.0
08/20/10 168 36 250 1.700 0.660 <0.007 1.797 <0.004 <0.004 <0.004 0.004 1.5 0.4 0.0
08/27/10 168 36 250 1.700 0.660 <0.007 1.797 <0.004 <0.004 <0.004 0.004 1.5 0.4 0.0
09/03/10 168 42 250 1.600 0.052 <0.023 1.692 <0.0036 0.030 0.0043 0.037 1.4 0.0 0.0
09/10/10 168 42 250 1.600 0.052 <0.023 1.692 <0.0036 0.030 0.0043 0.037 1.4 0.0 0.0
09/17/10 168 42 250 1.600 0.052 <0.023 1.692 <0.0036 0.030 0.0043 0.037 1.4 0.0 0.0
09/24/10 168 42 250 1.600 0.052 <0.023 1.692 <0.0036 0.030 0.0043 0.037 1.4 0.0 0.0
10/01/10 168 42 248 1.300 0.058 <0.011 1.363 <0.0036 0.055 0.0069 0.068 1.1 0.0 0.0
10/08/10 168 42 248 1.300 0.058 <0.011 1.363 <0.0036 0.055 0.0069 0.068 1.1 0.0 0.0
10/15/10 168 42 248 1.300 0.058 <0.011 1.363 <0.0036 0.055 0.0069 0.068 1.1 0.0 0.0
10/22/10 168 42 248 1.300 0.058 <0.011 1.363 <0.0036 0.055 0.0069 0.068 1.1 0.0 0.0
10/29/10 168 42 248 1.100 0.060 <0.011 1.240 0.11 0.054 0.0099 0.268 0.9 0.0 0.0
11/05/10 168 42 248 1.100 0.060 <0.011 1.240 0.11 0.054 0.0099 0.268 0.9 0.0 0.0
11/12/10 168 42 248 1.100 0.060 <0.011 1.240 0.11 0.054 0.0099 0.268 0.9 0.0 0.0
11/19/10 168 42 248 1.100 0.060 <0.011 1.240 0.11 0.054 0.0099 0.268 0.9 0.0 0.0
11/26/10 168 42 248 1.100 0.060 <0.011 1.240 0.11 0.054 0.0099 0.268 0.9 0.0 0.0
12/03/10 168 42 248 0.730 0.040 <0.0067 0.827 0.77 0.100 0.011 0.952 0.6 0.0 0.0
12/10/10 168 42 248 0.730 0.040 <0.0067 0.827 0.77 0.100 0.011 0.952 0.6 0.0 0.0
12/17/10 0 0 0
01/21/11 96 42 248 0.640 0.020 <0.0040 0.703 0.1 0.011 <0.0040 0.126 0.3 0.0 0.0
01/28/11 168 42 248 0.640 0.020 <0.0040 0.703 0.1 0.011 <0.0040 0.126 0.5 0.0 0.0
02/04/11 168 67 207 0.410 0.022 <0.0040 0.483 <0.0040 <0.0040 <0.0040 0.039 0.3 0.0 0.0
02/11/11 120 67 207 0.410 0.022 <0.0040 0.483 <0.0040 <0.0040 <0.0040 0.039 0.2 0.0 0.0

Total (pounds): 677.8 28.7 0.5
Notes: Operation summary through February 11, 2011 Run Time (Days) 1359

SVE = Soil Vapor Extraction Percent Operation 91.0%
TCE = trichloroethylene
TCA = trichloroethane
ppm = parts per million Prepared by: JPS  Date: 03/07/11

BOLD = laboratory analytical results (Unbolded concentrations are estimated based on previous results.)
= Data collected during current reporting period Checked by: SDM  Date: 03/17/11

System Offline Due to Above-Grade Line Freezing - 1/12/2010 through 2/24/2010

System Offline Pending Carbon Change-Out - 12/11/2010 through 1/18/2011
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Table 4-2 
Contaminant Mass Removal Calculation Reference 

Honeywell Industrial Complex 
South Bend, Indiana 

 
 
Source:  “Elements for Effective Management of Operating Pump and Treat Systems”, USEPA,       December 2002 
 
 
3310090026 



Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non- 08/30/05 12/07/06 03/13/07 06/04/07 10/08/07 12/11/07 03/18/08 06/24/08 12/01/08 03/10/09 06/23/09 09/30/09 01/19/10 04/12/10 07/14/10 10/20/10 01/18/11

RESULT TYPE Residential Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary
Trichloroethene (µg/L) 260 <25 <10 44.4 <5.9 <20 <10 <4.0 <4.0 <5.7 <2.5 <2.5 <2.5 <3.3 <1.7 <1.4 <2.5 <2.5
1,1,2-Trichloroethane (µg/L) 50 <25 <10 <5 <5.9 <20 <10 <4.0 <4.0 <5.7 <2.5 <2.5 <2.5 <3.3 <1.7 <1.4 <2.5 <2.5
1,1-Dichloroethane (µg/L) 10,220 <25 <10 6.8 8.7 <20 <10 6.8 6.8 7.8 8.3 8.7 11 7.7 6.6 6.8 8.1 6.4
trans-1,2-Dichloroethene (µg/L) 2,040 <25 <10 9.3 <5.9 <20 <10 <4.0 <4.0 <5.7 <2.5 <2.5 <2.5 <3.3 <1.7 <1.4 <2.5 <2.5
cis-1,2-Dichloroethene (µg/L) 1,022 350 333 678 230 490 230 120 100 110 68 70 90 100 48 51 76 69
Vinyl Chloride (µg/L) 10 88 167 392 170 140 130 54 71 70 40 39 85 78 51 33 55 68
Chloroform (µg/L) 469 <25 <10 <5 <5.9 <20 <10 <4.0 <4.0 <5.7 <2.5 <2.5 <2.5 <3.3 <1.7 <1.4 <2.5 <2.5

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

MW-7
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 03/13/07 06/04/07 10/08/07 12/11/07 03/18/08 07/23/08 10/14/08 12/19/08 03/10/09 06/23/09 09/30/09 01/19/10 04/12/10 07/14/10 10/20/10 01/18/11
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary

68 74 206 54 <10 16 26 17 10 19 <3.3 19 15 13 9.4 15 11 <5.0
<25 <10 <5 <10 <10 <15 <4.0 <4.0 <3.3 <5.0 <3.3 <2.0 <3.3 <5.0 <3.3 <3.3 <4.0 <5.0
<25 <10 <5 <10 <10 <15 4.5 6.0 6.7 7.8 8.7 6.1 9.9 7.3 5.3 6.2 7.4 5.7
<25 <10 8.9 <10 <10 <15 <4.0 <4.0 <3.3 <5.0 <3.3 <2.0 <3.3 <5.0 <3.3 <3.3 <4.0 <5.0
530 392 599 270 290 390 130 120 50 150 73 40 85 150 54 74 160 110
100 194 381 190 170 200 99 120 94 170 79 58 160 130 110 77 110 150
<25 <10 <10 <10 <10 <10 <4.0 <4.0 <3.3 <5.0 <3.3 <2.0 <3.3 <5.0 <3.3 <3.3 <4.0 <5.0

MW-As
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 03/13/07 06/07/07 10/08/07 12/11/07 03/18/08 07/23/08 10/14/08 10/14/08 12/19/08 03/10/09 06/23/09 09/30/09 01/19/10 04/12/10 07/14/10 10/20/10 01/18/11
Primary Primary Primary Primary Primary Primary Primary Primary Primary Duplicate Primary Primary Primary Primary Primary Primary Primary Primary Primary

<10 <25 <5.0 <11 <10 <14 <11 <12 <14 <10 <5.0 <5.0 <13 <10 28 <9.1 <10 <11 <12
<10 <25 <5.0 <11 <10 <14 <11 <12 <14 <10 <5.0 <5.0 <13 <10 <4.0 <9.1 <10 <11 <12
<10 <25 <5.0 <11 <10 <14 <11 <12 <14 <10 <5.0 <5.0 <13 <10 <4.0 <9.1 <10 <11 <12
11 <25 13.9 13 10 15 14 <12 <14 <10 6.0 <5.0 <13 13 5 <9.1 <10 <11 <12
270 394 318 380 300 330 330 280 300 280 150 150 310 330 130 270 310 340 340
<20 <50 <2.0 <2.0 <2.0 <2.0 <11 <12 <14 <10 <5.0 55 <13 <10 <4.0 <9.1 <10 <11 <12
<20 <25 <5.0 <11 <10 <14 <11 <12 <14 <10 <5.0 <5.0 <13 <10 <4.0 <9.1 <10 <11 <12

MW-Ad
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 03/13/07 06/07/07 10/08/07 12/11/07 03/18/08 07/23/08 07/23/08 10/14/08 12/19/08 03/10/09 06/23/09 09/30/09 01/19/10 04/12/10 07/14/10 10/20/10 01/18/11
Primary Primary Primary Primary Primary Primary Primary Primary Duplicate Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary

140 1,020 607 1,600 730 1,700 780 1,200 1,100 760 2,000 67 950 1,500 950 970 1,400 1,400 1,000
<5 <5 <10 <50 <25 <50 <25 <33 <33 <33 <50 <1.7 <33 <40 <33 <33 <40 <50 <33
<5 <5 <10 <50 <25 <50 <25 <33 <33 <33 <50 2.2 <33 <40 <33 <33 <40 <50 <33
<5 <5 <10 <50 <25 <50 <25 <33 <33 <33 <50 <1.7 <33 <40 <33 <33 <40 <50 <33
95 162 149 170 120 200 92 76 87 63 86 57 43 75 100 52 78 100 78
17 19.5 4.4 <50 <25 <20 <25 <33 <33 <33 <50 6.8 <33 <40 <33 <33 <40 <50 <33
<5 <5 <10 <50 <25 <50 <25 <33 <33 <33 <50 <1.7 <33 <40 <33 <33 <40 <50 <33

MW-Bs
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 03/13/07 06/07/07 10/08/07 12/11/07 03/18/08 07/23/08 10/14/08 12/19/08 03/10/09 06/23/09 09/30/09 01/19/10 04/12/10 07/14/10 10/20/10 01/18/11
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary

29 <5 <1 <1 9.2 1.3 <1.0 <1.0 <1.0 4.2 2.8 <1.0 <1.0 2.6 <1.0 <1.0 <1.0 <1.0
<5 <5 <1 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5 <5 <1 1.6 1.2 1.3 1.3 1.0 1.1 <1.0 <1.0 1.1 1.4 <1.0 1.0 <1.0 1.0 1.0
<5 <5 <1 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
8.6 7.1 4.4 6.7 8.6 13 9.2 5.9 7.0 6.0 2.1 6.7 7.0 6.0 6.3 5.6 6.1 5.9
<10 <10 <0.40 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 1.8 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0
<5 <5 <1 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

MW-Bd
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 12/20/06 03/13/07 03/13/07 06/07/07 06/07/07 10/08/07 10/08/07 12/11/07 12/11/07
Primary Primary Duplicate Primary Duplicate Primary Duplicate Primary Duplicate Primary Duplicate
3,900 6,870 8,230 5,180 5,100 3,400 3,000 1,300 1,500 4,100 4,000
<250 15.8 <250 <50 <50 <120 <120 <33 <50 <120 <140
<250 <10 <250 <50 <50 <120 <120 <33 <50 <120 <140
<250 17.9 <250 <50 <50 <120 <120 <33 <50 <120 <140
580 812 920 1,320 1,350 880 840 290 340 580 590

<500 <10 <500 65.3 69.2 <120 <120 <33 <50 <120 <140
<250 10.6 <250 <50 <50 <120 <120 <33 <50 <120 <140

MW-Cs
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

03/18/08 03/18/08 07/23/08 10/14/08 12/19/08 12/19/08 03/11/09 06/23/09 06/23/09 09/30/09 09/30/09 01/19/10 04/12/10 04/12/10 07/14/10 10/20/10 10/20/10 01/18/11
Primary Duplicate Primary Primary Primary Duplicate Primary Primary Duplicate Primary Duplicate Primary Primary Duplicate Primary Primary Duplicate Primary
1,600 1,500 4,300 3,100 5,300 4,700 2,400 2,100 2,200 2,600 2,700 2,100 2,400 2,400 2,500 3,200 3,000 2,800
<67 <50 <110 <110 <170 <120 <100 <100 <100 <91 <83 <56 <71 <71 <62 <100 <140 <100
<67 <50 <110 <110 <170 <120 <100 <100 <100 <91 <83 <56 <71 <71 <62 <100 <140 <100
<67 <50 <110 <110 <170 <120 <100 <100 <100 <91 <83 <56 <71 <71 <62 <100 <140 <100
210 180 490 340 580 570 180 160 160 210 220 240 200 190 130 160 170 190
<67 <50 <110 <110 <170 <120 <100 <100 <100 <91 <83 <56 <71 <71 <62 <100 <140 <100
<67 <50 <110 <110 <170 <120 <100 <100 <100 <91 <83 <56 <71 <71 <62 <100 <140 <100

MW-Cs
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Area 14 West - Honeywell Industrial Complex
MACTEC Project 3310102011

Table 5-1: Analytical Summary-VOCs in Groundwater

May 12, 2011
Final

SITE IDEM VRP
CONSTITUENT DATE Tier II Non-

RESULT TYPE Residential
Trichloroethene (µg/L) 260
1,1,2-Trichloroethane (µg/L) 50
1,1-Dichloroethane (µg/L) 10,220
trans-1,2-Dichloroethene (µg/L) 2,040
cis-1,2-Dichloroethene (µg/L) 1,022
Vinyl Chloride (µg/L) 10
Chloroform (µg/L) 469

BOLD = detected constituent
µg/L = micrograms per liter
NA = not applicable or not available

Shading = reported constituent concentration 
exceeds IDEM VRP Tier II Non-Residential 
Cleanup Goal

08/30/05 12/20/06 03/13/07 06/07/07 10/08/07 12/11/07 03/18/08 07/23/08 10/15/08 12/19/08 03/11/09 03/11/09 06/23/09 09/30/09 01/19/10 01/19/10 04/12/10 07/14/10 07/14/10 10/20/10 01/18/11 01/18/11
Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Primary Duplicate Primary Primary Primary Duplicate Primary Primary Duplicate Primary Primary Duplicate

22 <5 3.2 3.3 78 5.7 2.3 4.7 2.3 3.8 4.7 11.0 2.2 1.9 2.3 2.3 2.1 2.4 2.4 1.9 1.9 1.9
<5 <5 <1 <1.7 <3.3 <1.7 <1.0 <1.0 <1.2 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0
<5 <5 1.3 <1.7 <3.3 <1.7 1.2 1.2 <1.2 1.5 1.5 1.4 1.1 <1.4 1.1 1.3 1.1 1.1 1.1 <1.4 1.1 1.1
<5 <5 1.2 <1.7 <3.3 <1.7 1.1 <1.0 <1.2 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0
45 65 38 42 19 39 39 20 40 25 22 22 38 36 26 34 36 37 37 38 36 35

<10 <10 0.73 <1.7 <3.3 <1.7 <1.0 <1.0 <1.2 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0
<5 <5 <1 <1.7 <3.3 <1.7 <1.0 <1.0 <1.2 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <1.4 <1.0 <1.0

Prepared by: JPS  Date: 03/07/11

Checked by: SDM  Date: 03/17/11

MW-Cd
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Area 14 West - Honeywell Industrial Complex
MACTEC Engineering and Consulting, Inc., Project 3310102011

May 12, 2011
Final

MW-As MW-Ad MW-Bs MW-Bd MW-Cs MW-Cd MW-7
Date Primary Primary Primary Primary Primary Primary Primary

Januray 24, 2007 12.3 8.7 8.65 8.4 9.4 9.65 NR
March 13, 2007 12.58 8.9 9.00 9.02 10 12.5 NR

June 4, 2007 6.00 6.5 4.00 4.4 6.5 5.5 NR
October 8, 2007 4.50 5 5.00 5.5 6 4.5 NR

December 11, 2007 6.30 1.7 8.80 3.3 OR 5.5 OR
March 18, 2008 3.73 3.92 4.00 11.5 3.74 2.88 11.5
July 23, 2008 6.83 4.84 6.91 6.73 6.25 6.11 6.11

January 19, 2010 0.12 * -0.05 * 0.35 * -0.05 * 0.6 * -0.06 * 0.09 *
July 14, 2010 -0.04 * 2.21 * 0.48 * 1.63 * 3.93 * 2.00 * -0.02 *

October 20, 2010 -0.13 3.52 0.19 2.96 0.87 3.25 -0.10
January 18, 2011 -0.06 -0.09 0.51 2.01 2.97 1.9 0.00

OR Over Range
NR = Not Recorded Prepared by: JPS  Date: 03/02/11

mg/l = milligrams per liter
* = Recorded during time of system shut-down Checked by: SDM  Date: 03/17/11

Table 5-2:  Dissolved Oxygen Measurements
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Area 14 West - Honeywell Industrial Complex
MACTEC Engineering and Consulting, Inc., Project 3310102011

May 12, 2011
Final

Monitoring Point Designation: MW-As MW-Bs MW-Cs
Date Screened Interval Depth: 13-23' 13-23' 13-23'

Januray 24, 2007 System Vacuum - 44" 1.75 2.21 2.20
March 13, 2007 System Vacuum - 50" 1.82 2.52 2.50

June 4, 2007 System Vacuum - 47" 1.70 2.30 2.35
October 8, 2007 System Vacuum - 32" 1.50 2.05 2.00

December 11, 2007 System Vacuum - 32" NA NA 0.55
March 18, 2008 System Vacuum - 32" 1.55 2.03 1.01
July 23, 2008 System Vacuum - 32" 1.30 2.00 1.70

January 22, 2010 System Vacuum - 36" 0.66 2.10 1.60
April 13, 2010 System Vacuum - 40" 0.68 2.21 1.83
July 14, 2010 System Vacuum - 42" 0.85 2.45 2.08

October 20, 2010 System Vacuum - 42" 0.65 2.04 1.53
January 18, 2011 System Vacuum - 42" 0.10 0.33 0.33

Distance from Nearest SVE Well (ft.) 25 14 15

Notes: Measurements are Inches of Water, unless otherwise noted.
SVE = Soil Vapor Extraction Prepared by: JPS  Date: 03/02/11

ft = feet
Checked by: SDM  Date: 03/17/11

Table 5-3:  Induced Vacuum Measurements
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APPENDIX A 
 

SITE INSPECTION REPORTS 
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APPENDIX B 
 

ANALYTICAL REPORTS – AIR SAMPLES 
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APPENDIX C 
 

GROUNDWATER SAMPLE RECORD SHEETS 
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APPENDIX D 
 

ANALYTICAL REPORTS – GROUNDWATER SAMPLES 




















































































































































































































































