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1.0 INTRODUCTION 

 

Honeywell International Inc. (Honeywell) has retained Mactec Engineering and Consulting, Inc. 

(Mactec) to assist with the semi-annual groundwater monitoring program at the Honeywell 

Industrial Complex, 717 North Bendix Drive, South Bend, Indiana (Figure 1-1).  This report 

presents the results of two semi-annual groundwater sampling events conducted by Mactec in 

2010.  2010 marks the first year of semi-annual groundwater sampling under a new discharge 

permit with the City of South Bend.  In previous years, sampling from groundwater extraction 

wells was performed on a quarterly basis. 

 

1.1 BACKGROUND 

Environmental assessment activities at the Honeywell Industrial Complex date back to the 1970s.  

Investigations have indicated that two groundwater contaminant plumes exist beneath the facility.  

The two plumes are a naphtha plume in the central area of the complex near Plant 6/16, and a 

dissolved volatile organic compound (VOC) plume in the eastern portion of the complex in the area 

of Plant 1. 

 

In 1978, a free-phase plume of naphtha and stoddard solvent was discovered on the water table 

beneath the Plant 6/16 area (in the central portion of the complex).  A naphtha recovery well 

system consisting of a water-table depression well, a free product recovery well and an 

aboveground storage tank was first installed at the complex in 1978 to remove free-phase naphtha 

from the top of the water table (see recovery well E3 on Figure 1-2).  Four additional naphtha 

recovery well systems were installed in 1982, for a total of five systems.  Two of the naphtha 

recovery well systems (RWB6 and RWB21) were subsequently deactivated because free product 

was no longer present, and the systems were not needed to control groundwater flow.  The 

remaining three operating systems (E3, RWB16 and RWB22) were used to maintain an inward 

hydraulic gradient controlling groundwater flow from the western and central portions of the 

complex.  In January 1999, an additional naphtha recovery well system (RWB23) was installed and 

operated to enhance containment of groundwater on-site and to recover a localized area of free 

product.  Well E3 was retrofitted with a pneumatic product-skimming pump in October 2000 to 

collect free product, which is accumulating in a recovery crock at this location.  RWB22 was taken 

off-line in 2003, due to diminished capacity caused by screen fouling.  In November 2008, the 

pump from E3 was removed and transferred to a newly installed extraction well (E3A), 

approximately six feet away, due to low yield of groundwater.   
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In 1988, a VOC recovery well system was installed on the north side of Plant 1 and Plant 9 just 

south of Bendix Drive and Bertrand Street.  The VOC recovery well system, consisting of 20 

shallow and one deep VOC recovery well, was installed to inhibit off-site migration of impacted 

groundwater from the Plant 1/9 area. 

 

Beginning in December 1993, certain shallow VOC recovery wells were taken off-line due to low 

yield of groundwater.  The deep VOC recovery well was taken off-line due to the presence of 

gravel pack material in the well.  In 1997, Honeywell modified the recovery well configuration to 

more effectively capture groundwater migrating from the Plant 1/9 area.  Three new recovery wells 

(EW-1, EW-2 and EW-3) were installed, and the existing system was abandoned (see Figure 1-2).  

In April 2001, an additional recovery well system (EW-4) was added to the VOC recovery well 

system.  EW-4 is a dual-well system installed in the former metal-stamping area to control and 

recover free product identified during voluntary site investigation activities.  In the spring of 2003, 

a fifth VOC recovery well was added (EW-5) to better control groundwater from migrating beneath 

Plant 1.  EW-5 is located at the northeast corner of Plant 1, between VOC recovery wells EW-1 

and EW-3.   

 

A network of groundwater monitoring wells has also been installed at the facility to monitor the 

effectiveness of the recovery systems and the movement and quality of groundwater.  In addition to 

the active VOC and naphtha recovery wells, the current monitoring network consists of 55 shallow 

monitoring wells screened in the water-table aquifer, four intermediate monitoring wells screened 

in the lower portion of the water-table aquifer and 13 deep monitoring wells screened in the deeper 

aquifer system.  Monitoring well locations are shown on Figure 1-2. 

 

1.2 SEMI-ANNUAL MONITORING PROGRAM 

Groundwater monitoring requirements are set forth in Remediation Site - Permit No. 004 issued by 

the Department of Public Works, City of South Bend, Indiana, to Honeywell International Inc., 

3520 Westmoor Avenue, South Bend, Indiana on March 7, 2010.  For self-monitoring requirements 

under this new permit, Honeywell must report the following analytical results for groundwater 

samples collected from all recovery wells discharging into city sewers: 

• pH, temperature, specific conductivity,  
• Volatile organic compounds (VOCs) - Method 624 
• Semi volatile organic compounds (SVOCs) - Method 625 
• Dioxin Screen – Method 625, 
• Pesticides - Method 608,  
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• Polychlorinated biphenyls (PCBs) – Method 608,  
• Total cyanide – Method 4500-CN E,  
• Total oil and grease – Method 1664 HEM,  
• Total petroleum hydrocarbons oil and grease – Method 1664 SGT HEM,  
• Nitrogen in ammonia – Method 4500 NH3-F,  
• Total metals – Method 200.7, 245.1 ,  
• Biochemical oxygen demand (BOD) – Method 5210 B,  
• Total phosphorus – Method 4500-P E, and  
• Total suspended solids – Method 2540 D.   

 

The five VOC recovery wells (EW-1, EW-2, EW-3, EW-4 and EW-5) and the three naphtha 

recovery wells (E3, RWB16 and RWB23) are included under the discharge permit.   

 

The groundwater monitoring program at the facility is summarized as follows: 

• Water levels are measured in all wells on a semi-annual basis to demonstrate the influence 
of the naphtha and VOC recovery systems on the shallow and deep groundwater flow 
patterns. 

• Active recovery wells are sampled from individual sampling ports located on discharge 
piping on a semi-annual basis to comply with the discharge permit requirements.  
Discharge water is analyzed for the above-listed constituents.   

• Groundwater samples are collected from up to 37 monitoring wells and analyzed semi-
annually for VOCs, and annually for total phenols, total cyanide, dissolved arsenic, 
dissolved lead, dissolved chromium and dissolved nickel. 

 

Quality control (QC) samples are also collected during each sampling event.  Duplicate samples are 

collected at a frequency of 10 percent.  Duplicates are analyzed for the same parameters as the 

respective primary samples to assess the homogeneity of sampled media and the precision of the 

sampling and analytical protocols.  Trip blank samples for VOC analysis are collected at a 

frequency of one per cooler of VOC samples.  Analysis of trip blanks is used to confirm that 

sample contamination has not occurred during shipment.  Equipment blanks are collected during 

the sampling program when non-dedicated sampling devices are used.  Equipment blank results are 

used to verify whether decontamination procedures used on sampling equipment are adequate and 

to understand whether cross-contamination has occurred. 

 



2010 Annual Groundwater Monitoring Report March 25, 2011 
MACTEC Engineering and Consulting, Inc., Project Number: 3310102011 Final 

Mactec Engineering and Consulting, Inc. 
2-1 

2.0 SAMPLING METHODOLOGY 

 

Procedures for measuring water levels and collecting groundwater samples are described in this 

section. 

 

2.1 WATER LEVEL MEASUREMENTS 

Groundwater level measurements are collected on a semi-annual basis.  The measurements are 

listed on Table 2-1.  

 

After opening the well and allowing the water level to stabilize, the depth to groundwater was 

measured at each location to the nearest 0.01 feet using an electronic water level indicator.  After 

each measurement, the water level indicator was washed with a solution of LiquiNox and distilled 

water and rinsed with distilled water.  Water level measurements were referenced to the top of the 

well casing.  Groundwater elevations were calculated by subtracting the depth-to-groundwater at 

each well from the top-of-well casing elevation.   

 

2.2 GROUNDWATER SAMPLING 

During each semi-annual sampling event, groundwater discharge samples were collected from 

active naphtha and VOC recovery wells indicated on Table 2-2.  During the May 2010 (2nd quarter) 

and November 2010 (4th quarter) sampling events, groundwater samples were also collected from 

36 monitoring well locations on and adjacent to the site.  Monitoring well MW-10 was inaccessible 

to sample during the November 2010 sampling event due to heavy machinery covering the 

location.  Groundwater sampling at monitoring wells S-22 and S-23 was conducted during April 

and October 2010, approximately one month prior to the typical 2nd and 4th quarter sampling.  In 

addition, these wells were also sampled in January and August of 2010 in association with plume 

attenuation monitoring following an enhanced bioremediation pilot study implemented in 2008.  

Sampling locations for each event are detailed on Table 2-2 and shown on Figure 1-2.  

 

Under the new discharge permit with the City of South Bend, groundwater recovery wells sampling 

consists of both 24-hour composite and grab samples.  DIG 710P irrigation (DIG) timers were used 

to collect 24-hour composite samples.  DIG timers and composite collection containers were 

decontaminated prior to use with LiquiNox and distilled water, and then rinsed with distilled water.  

Existing spigots on discharge lines were used as sample points for the composite samples.  

Composite constituents analyzed include nitrogen in ammonia, total metals, BOD, total phosphorus 
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and total suspended solids.  A set volume of water (8 to 12 ounces) was collected from each 

location every hour over a 24-hour period into the clean 3-gallon composite container.  At the end 

of the 24-hour period a peristaltic pump was used to pull water from the composite container and 

fill the respective sample jars.   

 

VOCs, SVOCs, dioxin screen, pesticides, PCBs, total oil and grease and total petroleum 

hydrocarbons oil and grease were all collected as grab samples.  Grab samples were purged and 

sampled through existing spigots on discharge lines.  In general, approximately five gallons of 

groundwater were purged from each recovery well.  During purging, the pH, specific conductivity 

and temperature of the groundwater were measured with a Troll 9500 multi-parameter meter.  Once 

purging was completed, a groundwater sample was collected.   

 

Monitoring wells were purged of stagnant groundwater prior to sample collection.  During purging, 

the pH, specific conductivity and temperature of the groundwater was measured in the field with a 

Myron Ultra Meter 6P and/or Troll 9500 multi-parameter meter.  Groundwater was purged from 

the monitoring wells until a minimum of three well volumes was evacuated and the pH, specific 

conductivity, and temperature were stabilized (within 10 percent between the final two readings).  

Once purging was completed, a groundwater sample was collected.  Most monitoring wells were 

purged and sampled with a peristaltic pump and dedicated tubing or disposable bailers.  Select deep 

monitoring wells were purged with a Grundfos Pump and sampled with a dedicated bailer.  One 

well (2D) is purged with an air lift device and sampled with a peristaltic pump.  The peristaltic 

pump intake is located approximately 50 feet below the air lift injection point to limit potential 

influences on analytical results and/or groundwater parameters.  Purge and sampling methods are 

detailed on Table 2-2.   

 

In accordance with QC procedures during each sampling event, blind duplicate samples were 

collected at a frequency of at least 10 percent (i.e., 1 – 10 samples = one blind duplicate, 11 – 20 

samples = two blind duplicates, etc.).  Blind duplicate samples were collected at the following 

locations during the 2010 groundwater sampling events:   

          Well Location 
 

May 2010  D5 
                          S17 

 S20 
 7D 

MW-10 



2010 Annual Groundwater Monitoring Report March 25, 2011 
MACTEC Engineering and Consulting, Inc., Project Number: 3310102011 Final 

Mactec Engineering and Consulting, Inc. 
2-3 

November 2010  D12 
  S3 
  MW-11 

MW-9 
2D 
 

In accordance with Laboratory QC procedures during each sampling event, matrix spike and matrix 

spike duplicate (MS/MSD) samples were collected at a frequency of 20 percent (i.e., 1 – 20 

samples = one MS/MSD, 21 – 40 samples = two MS/MSD, etc.).  MS/MSD samples were 

collected at the following locations during the 2010 groundwater sampling events:   

          Well Location 
 

May 2010  D4 
86-15 

 
November 2010  D4 

  7-25 
 

Laboratory-prepared trip blanks were included with each shipment of samples for VOC analysis 

and were also analyzed for VOCs.   

 

Samples were placed in insulated coolers, with sealed bags of ice and delivered to TestAmerica 

Laboratories, Inc. of North Canton, Ohio for all 2010 groundwater sampling events.  Chain-of-

custody documentation accompanied each set of samples and included the following information:  

date and time of sample collection, sample location, analysis method and sampler’s signature.  

Details of daily activities (including times, dates and methods of sample collection) were recorded 

on field sample record sheets.  Details on the purging and sampling procedures were recorded on 

Groundwater Sample Record Sheets (included as Appendix A). 
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3.0 ANALYTICAL PROCEDURES 

 

Table 3-1 provides a summary of the analytical program including analytes, methods and 

requirements for containers, handling and preservation.  Analytical methods and QC procedures are 

discussed below.   

 

3.1 LABORATORY METHODS 

In May and November 2010, groundwater samples from the active recovery wells were analyzed 

for VOCs, SVOCs, dioxin screen, pesticides, PCBs, total oil and grease, total petroleum 

hydrocarbons oil and grease, nitrogen in ammonia, total metals, BOD, total phosphorus and total 

suspended solids. 

 

In May 2010 and November 2010, groundwater samples were collected from select monitoring 

wells.  In May, samples were analyzed for VOCs, dissolved arsenic, dissolved chromium, 

dissolved lead, dissolved nickel and total cyanide.  In November 2010, samples were analyzed for 

VOCs.   

 

3.2 DATA EVALUATION 

TestAmerica Laboratories, Inc. conducted a systematic review of the data for compliance with the 

established QC criteria.  An evaluation of data accuracy, precision, sensitivity and completeness 

was performed and presented with the analytical reports.  Non-compliant data were qualified and a 

case narrative prepared to describe the corrective actions taken and the implications for data usability. 

 

Laboratory results were submitted to Mactec in the form of laboratory data sheets and as an 

electronic data deliverable (EDD) file.  Data were electronically transferred from EDD into a 

database maintained by Mactec.  Upon transfer of the data, Mactec reviewed each data package to 

evaluate the usability of the data for the purposes of the monitoring program.  The data were 

evaluated based upon the following parameters:  completeness of the data package, holding times, 

trip blanks, duplicates and laboratory case narratives.  
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4.0 RESULTS AND DISCUSSION 

 

Analytical data summary tables for the year 2010 sampling events are presented in Appendix B.  

The tables include a comparison of the analytical results to U.S. Environmental Protection Agency 

Primary Maximum Contaminant Levels (PMCLs).  Data qualifiers are also shown on the tables, as 

appropriate.   

 

4.1 QUALITY CONTROL REVIEW 

For the year 2010 sampling events, VOCs were not detected in any of the trip blanks with the 

exception of common laboratory contaminants.  As part of the quality control program, ten 

duplicate samples and four MS/MSD samples were collected during the 2010 groundwater 

monitoring program.  Good correlation was observed between original and duplicate samples for 

all parameters analyzed.   

 

4.2 SHALLOW/INTERMEDIATE MONITORING WELLS 

The following paragraphs focus on shallow and intermediate groundwater with respect to 

groundwater flow patterns and contaminant distribution. 

 

4.2.1 Groundwater Flow Patterns  

Potentiometric surface maps of the water-table aquifer based upon water level measurements 

collected in conjunction with semi-annual groundwater sampling events are presented on Figure 4-

1 and Figure 4-2.  The maps illustrate shallow groundwater flow patterns based on monitoring 

wells screened in the shallow portion of the water table aquifer.  Four “intermediate” monitoring 

wells (7-50, 8D, D8 and I1) are included on these figures.  Their groundwater elevation 

measurements were not used for the potentiometric maps because these wells are screened in the 

lower portion of the shallow aquifer and may not represent water table conditions.  All of the active 

recovery wells (E3, RWB16, RWB23, EW-1, EW-2, EW-3, EW-4 and EW-5) were operating 

during the semi-annual sampling events, with the exception of EW-5 which was offline for 

maintenance during the May 2010 sampling event. 

 

In general, shallow groundwater from the western and central portions of the site flows east toward 

the naphtha recovery wells.  VOC recovery wells EW-1, EW-2 and EW-5 inhibit off-site migration 

of shallow groundwater from the Plant 1 area.  North of Plant 1, shallow groundwater generally 
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flows northeast toward Kennedy Park.  VOC recovery well EW-3 limits off-site movement of 

shallow groundwater in the Plant 9 area.    

 

4.2.2 Volatile Organic Compounds 

When detected, VOC concentrations in groundwater from shallow monitoring wells during May 

and November 2010 ranged from 1.1 micrograms per liter (µg/l) (for cis-1,2-dichloroethene [cis-

1,2-DCE] at monitoring well S-17 – November event) to 3,500 µg/l (cis-1,2-DCE at monitoring 

well MW-2 – May and November events).  Figure 4-3 and Figure 4-4 present total VOC 

concentrations reported at wells from the shallow flow system sampled during November and May 

sampling events, respectively.  VOCs in groundwater samples from the shallow monitoring wells 

were highest in on-site monitoring wells near known source areas.  VOCs were not detected in 

groundwater from monitoring wells located along the northern boundary of the western two-thirds 

of the site (along Westmoor Street, west of Bendix Drive).  Consistent with previous sampling 

events, VOCs were detected in shallow monitoring wells located north and northeast of Plant 1 in 

the Kennedy Park area.   

 

Time series graphs for contaminant concentrations in select shallow monitoring wells are contained 

in Appendix C in order to provide historical data for the well.  The time-series graphs are updated 

after each sampling event and provide information on detected VOC concentrations in groundwater 

samples collected from the monitoring well locations over time.  All monitoring wells have time-

series graphs with the exception of those that historically have not displayed elevated 

concentrations of VOCs.  Of the graphs, five shallow monitoring wells (86-10, 86-15, S4A, S16 

and S17) are intended to represent sampling points near the origin of the groundwater plume.  Five 

shallow monitoring wells (S9, S14, S24, S26 and S27) are intended to assess the central portion of 

the groundwater plume, and four monitoring wells (S21, S22, S23 and S25) are intended to 

represent sampling points near the downgradient edge of the plume.   

 

The time series graph plots generated from groundwater sampling results from monitoring wells 

near the origin of the plume indicate stable or decreasing trends of VOC concentrations.  At 

monitoring well S16, trichloroethene (TCE) concentrations that were trending upward during the 

period from 1990 to 1997 are now generally trending downward.  Well S16 is located on the north 

side of Plant 1 within the capture zone of VOC recovery well EW-1.  The return to a downward 

trend of TCE concentrations was observed shortly after EW-1 was installed in 1997.  
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In the central portion of the plume, VOC concentrations in groundwater generally are remaining 

stable (no trends) or decreasing.  Concentrations of 1,1,1-trichloroethane (TCA) and 1,1-

dichloroethane (DCA) at monitoring well S27 were increasing during the years 1998 and 1999.  

However since 2000, reported concentrations of 1,1,1-TCA and 1,1-DCA have been decreasing 

along with decreasing or no trends for other VOCs detected at this location.   

 

Prior to 2007, trend analysis of VOC concentrations in groundwater samples from several 

monitoring wells near the downgradient edge of the plume indicated an increasing trend for several 

VOCs with concentration at or above PMCLs.  As a result, Honeywell implemented an enhanced 

bioremediation pilot study in 2008 near downgradient wells S22 and S23.  The pilot study has 

included multiple injections of EOS®, an emulsified soybean oil combined with nutrients, and a 

bacteria inoculation to reduce VOC levels in groundwater.  If pilot results are favorable, a full-scale 

application would include creating a downgradient barrier/treatment wall using these materials 

across the width of the contaminant plume.  Performance monitoring to date has shown influences 

on groundwater concentrations near S22 and S23 with reductions in TCE and changeover to TCE 

degradation products.  At S23, TCE has been reduced to a level below the PMCL of five µg/l as 

evident from the last several sampling events.  At S22, cis-1,2 DCE has been reduced to levels 

below the PMCL of 70 µg/l.  The pilot study performance monitoring will continue in 2011 with 

further evaluation of full-scale implementation. 

 

4.2.3 Total Phenols  

In accordance with the groundwater monitoring program established for the site, groundwater 

samples from monitoring wells were collected for analysis of total phenols during one 2010 

sampling event (May 2010).  None of the monitoring wells exhibited phenol concentrations above 

the laboratory reporting limit (RL) of 40 µg/l.  During the corresponding sampling event the 

previous year (May 2009) there were numerous detections of phenols above RLs, which has not 

historically been the case.  MACTEC will continue to monitor phenol concentrations during future 

groundwater sampling events for further inconsistencies in phenol concentrations. 

 

4.2.4 Inorganic Constituents 

Similar to total phenols, groundwater samples from shallow/intermediate monitoring wells were 

collected for analysis of total cyanide, dissolved arsenic, dissolved chromium, dissolved lead and 

dissolved nickel during the May 2010 sampling event.   
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Total cyanide, dissolved arsenic, dissolved chromium, dissolved lead and dissolved nickel were not 

detected in any of the shallow/intermediate monitoring wells.   

   

4.3 DEEP MONITORING WELLS  

The following paragraphs focus on groundwater flow patterns and contaminant distribution in the 

deeper sand and gravel aquifer.   

 

4.3.1 Groundwater Flow Patterns 

Potentiometric surface maps of the deep aquifer (based upon water level measurements collected 

during the semi-annual sampling events) are presented on Figures 4-5 and 4-6.  As indicated on the 

figures, the generalized deep groundwater flow direction is northeasterly, which is consistent with 

historical deep groundwater flow observed at the site.  It should be noted that the potentiometric 

map for the deeper portion of the aquifer includes groundwater level data from monitoring wells 

ranging in depth from 75 feet to over 200 feet.  Considering the range in well depths, the 

potentiometric map for the deeper portion of the aquifer represents the general direction of 

groundwater flow but does not consider the potential for vertical gradients within the aquifer. 

 

4.3.2 Volatile Organic Compounds 

Seven deep monitoring wells (2D, 7D, 9D, D4, D5, D7 and D12) were sampled during the May 

and November 2010 sampling events.  VOCs were reported in samples from four sampling 

locations (monitoring wells 2D, 7D, D12 and D7), with detected total VOC concentrations ranging 

from 4.1 µg/l (for cis-1,2-DCE at monitoring wells 2D – May event) to 21 µg/l (for 1,2-DCA at 

monitoring well D7 – May event).  Figure 4-7 and Figure 4-8 present total VOC concentrations 

reported at wells from the deep flow system sampled during November and May sampling events, 

respectively.  This data supports the current site conceptual model indicating low concentrations of 

VOCs in the deep sand and gravel aquifer are limited to a few on-site sampling locations.   

 

Time series graphs for deep monitoring wells 2D and 7D are provided in Appendix C.  

Concentrations of 1,2-DCA decreased to below the PMCL of five µg/l at monitoring well 2D in 

2007 and has remained fairly consistent in subsequent years.  VOC concentrations reported in 

samples from monitoring well 7D have continued to trend downward since December 2002.  

Concentrations of TCE decreased to below the PMCL of five µg/l at monitoring well 7D in 2008.  

However, in November 2009 TCE concentrations in 7D increased to 43 µg/l.  During the May and 
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November 2010 sampling events, TCE concentrations were reported at 7.9 µg/l and 2.9 µg/l, 

respectively. 

 

4.3.3 Total Phenols 

Total phenols were detected above RLs in one deep monitoring well (D4) during the May 2010 

monitoring event at a concentration of 83 µg/l.  As indicated in Section 4.2.3, during the 

corresponding sampling event the previous year (May 2009) there were numerous detections of 

phenols above RLs, which has not historically been the case.  MACTEC will continue to monitor 

phenol concentrations during future quarterly groundwater sampling events for further 

inconsistencies in phenol concentrations 

 

4.3.4 Inorganic Constituents 

Inorganic constituents were not detected above method detection limits in any of the deep 

monitoring wells sampled during the May 2010 sampling event.  

 

4.4 NAPHTHA RECOVERY WELLS 

The active naphtha recovery wells are E3A, RWB16 and RWB23.  Results from semi-annual 

discharge sampling in 2010 indicate that the VOCs detected in the naphtha recovery wells are 

generally consistent with previous sampling events. VOC concentrations ranged from 1.2 µg/l (for 

trans-1,2-DCE at recovery well E3A – November event) to 460 µg/l (for cis-1,2-DCE at recovery 

well RWB23 – November event).  Time-series graphs for detected VOC concentrations are 

presented in Appendix C.  In general, all detected constituent concentrations appear stable or 

trending downward. 

 

In addition to VOCs, the naphtha recovery wells were sampled in May and November 2010 for 

SVOCs, dioxin screen, PCBs, pesticides, total cyanide, total arsenic, total cadmium, total 

chromium, total copper, total lead, total mercury, total nickel, total phosphorus, total silver, total 

zinc, total oil and grease, total petroleum hydrocarbons oil and grease, nitrogen in ammonia, BOD 

and total suspended solids.  SVOCs, dioxin screen, PCBs, pesticides, total petroleum hydrocarbons 

oil and grease, total arsenic, total cadmium, total chromium, total mercury and total silver were not 

detected in any naphtha recovery wells during the May or November sampling events.  Total lead 

concentrations exceeding the PMCL ranged from 24.9 µg/l at RWB16 to 32.5 µg/l at RWB23, both 

during the November sampling event.  All other constituents were detected below their respective 

PMCLs and/or concentrations mandated by the discharge permit with the City of South Bend.  
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MACTEC will continue to monitor for trends in total lead concentrations in naphtha recovery wells 

during subsequent groundwater sampling events. 

 

4.5 VOC RECOVERY WELLS 

The VOC recovery wells (EW-1, EW-2, EW-3, EW-4 and EW-5) are located along the north side 

of Plant 1 and Plant 9, as shown on Figure 1-2.  Results from semi-annual discharge sampling in 

2010 indicate that the VOCs detected in the VOC recovery wells are generally consistent with 

previous sampling events.  In 2010, VOC concentrations in these wells ranged from 1.8 µg/l (for 

TCE at recovery well EW-4 – November event) to 240 µg/l (for 1,2-DCE [total]) at recovery well 

EW-1 – November event).  Time series graphs for detected VOC concentrations are presented in 

Appendix C.  Historically, all detected constituent concentrations exhibited a stable or downward 

trend. 

 

In addition to VOCs, the VOC recovery wells were sampled in May and November 2010 for 

SVOCs, dioxin screen, PCBs, pesticides, total cyanide, total arsenic, total cadmium, total 

chromium, total copper, total lead, total mercury, total nickel, total phosphorus, total silver, total 

zinc, total oil and grease, total petroleum hydrocarbons oil and grease, nitrogen in ammonia, BOD 

and total suspended solids.  SVOCs, dioxin screen, PCBs, pesticides, total petroleum hydrocarbons 

oil and grease, total cadmium, total mercury, total phosphorus, total silver and BOD were not 

detected in any VOC recovery wells during the May or November sampling events. Total lead 

concentrations exceeding the PMCL occurred during the May sampling event at EW-2 (57 µg/l).  

All other constituents were detected below their respective PMCLs and/or concentrations mandated 

by the discharge permit with the City of South Bend.  MACTEC will continue to monitor for trends 

in total lead concentrations in VOC recovery wells during subsequent groundwater sampling 

events. 
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)
Shallow Monitoring Wells

7-25 26.6 5/3/2010 720.47 19.93 -0.07 700.54
11/1/2010 720.47 20.20 -0.27 700.27

86-2 28.3 5/3/2010 714.98 17.44 0.00 697.54
11/1/2010 714.98 17.84 -0.40 697.14

86-4 23.8 5/3/2010 715.09 17.40 -0.02 697.69
11/1/2010 715.09 17.79 -0.39 697.30

86-5 30.1 5/3/2010 715.04 17.36 0.00 697.68
11/1/2010 715.04 17.78 -0.42 697.26

86-7 27.2 5/3/2010 714.15 15.35 NA 698.80
11/1/2010 714.15 16.06 -0.71 698.09

86-8 28.5 5/3/2010 714.62 NM NA NA
11/1/2010 714.62 NM NA NA

86-10 27.1 5/3/2010 712.72 14.35 0.03 698.37
11/1/2010 712.72 15.22 -0.87 697.50

86-11 27.0 5/3/2010 713.10 14.70 0.18 698.40
11/1/2010 713.10 15.40 -0.70 697.70

86-12 25.4 5/3/2010 713.10 14.75 0.22 698.35
11/1/2010 713.10 15.46 -0.71 697.64

86-15 25.3 5/3/2010 713.11 14.49 0.24 698.62
11/1/2010 713.11 15.22 -0.73 697.89

9-33 27.3 5/3/2010 716.20 17.51 -0.12 698.69
11/1/2010 716.20 17.93 -0.42 698.27

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

MW-1 25.3 5/3/2010 720.88 16.58 -0.15 704.30
11/1/2010 720.88 17.13 -0.55 703.75

MW-2 15.4 5/3/2010 713.93 11.19 -0.09 702.74
11/1/2010 713.93 11.62 -0.43 702.31

MW-3 17.2 5/3/2010 713.10 13.25 -0.05 699.85
11/1/2010 713.10 13.54 -0.29 699.56

MW-4 21.0 5/3/2010 712.66 15.42 0.05 697.24
11/1/2010 712.66 15.75 -0.33 696.91

MW-5 20.8 5/3/2010 713.21 15.92 -0.05 697.29
11/1/2010 713.21 16.30 -0.38 696.91

MW-7 18.2 5/3/2010 712.59 14.83 0.01 697.76
11/1/2010 712.59 15.23 -0.40 697.36

MW-9 19.8 5/3/2010 710.90 14.13 0.16 696.77
11/1/2010 710.90 14.60 -0.47 696.30

MW-10 19.4 5/3/2010 716.01 11.83 -0.17 704.18
11/1/2010 716.01 NM NA NA

MW-11 21.7 5/3/2010 719.77 16.26 0.44 703.51
11/1/2010 719.77 16.87 -0.61 702.90

MW-12 13.8 5/3/2010 711.58 9.94 -0.07 701.64
11/1/2010 711.58 10.37 -0.43 701.21

MW-13 18.8 5/3/2010 712.55 14.95 -0.10 697.60
11/1/2010 712.55 15.05 -0.10 697.50

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

MW-14 25.0 5/3/2010 712.63 14.71 0.19 697.92
11/1/2010 712.63 14.36 0.35 698.27

MW-15 24.8 5/3/2010 712.72 14.82 0.20 697.90
11/1/2010 712.72 15.51 -0.69 697.21

OW-1 37.4 5/3/2010 711.48 13.81 0.10 697.67
11/1/2010 711.48 14.38 -0.57 697.10

OW-2 35.0 5/3/2010 711.45 13.87 0.11 697.58
11/1/2010 711.45 14.45 -0.58 697.00

S1 35.6 5/3/2010 728.09 22.87 -0.27 705.22
11/1/2010 728.09 23.37 -0.50 704.72

S3 24.6 5/3/2010 716.65 19.82 -0.08 696.83
11/1/2010 716.65 20.21 -0.39 696.44

S4A 31.6 5/3/2010 711.37 12.24 0.11 699.13
11/1/2010 711.37 12.71 -0.47 698.66

S5 33.0 5/3/2010 712.83 13.90 -0.86 698.93
11/1/2010 712.83 13.72 0.18 699.11

S6 32.4 5/3/2010 716.91 19.31 0.01 697.60
11/1/2010 716.91 19.78 -0.47 697.13

S8 22.6 5/3/2010 714.65 18.16 0.03 696.49
11/1/2010 714.65 18.55 -0.39 696.10

S9 21.1 5/3/2010 714.17 16.77 0.22 697.40
11/1/2010 714.17 17.33 -0.56 696.84

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

S12 30.0 5/3/2010 721.45 18.76 -0.08 702.69
11/1/2010 721.45 19.21 -0.45 702.24

S14 20.2 5/3/2010 711.86 15.36 0.08 696.50
11/1/2010 711.86 15.78 -0.42 696.08

S15 22.0 5/3/2010 714.37 18.40 0.05 695.97
11/1/2010 714.37 18.66 -0.26 695.71

S16 18.71 5/3/2010 713.13 15.04 0.31 698.09
11/1/2010 713.13 15.72 -0.68 697.41

S17 24.80 5/3/2010 716.97 18.08 0.25 698.89
11/1/2010 716.97 18.84 -0.76 698.13

S18 32.4 5/3/2010 715.41 15.59 0.19 699.82
11/1/2010 715.41 16.39 -0.80 699.02

S20 18.8 5/3/2010 709.97 13.84 0.09 696.13
11/1/2010 709.97 14.22 -0.38 695.75

S21 23.4 5/3/2010 711.33 21.14 -6.28 690.19
11/1/2010 711.33 15.07 6.07 696.26

S22 26.0 5/3/2010 709.33 15.45 -1.54 693.88
11/1/2010 709.33 14.93 0.52 694.40

S23 28.2 5/3/2010 710.24 16.52 0.43 693.72
11/1/2010 710.24 16.92 -0.40 693.32

S24 21.4 5/3/2010 713.03 15.05 0.49 697.98
11/1/2010 713.03 15.85 -0.80 697.18

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

S25 26.8 5/3/2010 710.60 14.00 0.24 696.60
11/1/2010 710.60 14.55 -0.55 696.05

S26 26.9 5/3/2010 714.50 16.93 0.03 697.57
11/1/2010 714.50 17.54 -0.61 696.96

S27 27.9 5/3/2010 715.40 17.75 0.35 697.65
11/1/2010 715.40 18.41 -0.66 696.99

S28 23.5 5/3/2010 712.64 14.40 0.18 698.24
11/1/2010 712.64 14.96 -0.56 697.68

Intermediate Monitoring Wells (50 - 75 feet)
7-50 50.0 5/3/2010 719.84 19.44 -0.05 700.40

11/1/2010 719.84 19.73 -0.29 700.11

8D 59.5 5/3/2010 712.61 15.05 0.75 697.56
11/1/2010 712.61 16.24 -1.19 696.37

D8 61.9 5/3/2010 713.10 15.43 -0.34 697.67
11/1/2010 713.10 15.95 -0.52 697.15

I1 47.6 5/3/2010 711.58 17.37 0.01 694.21
11/1/2010 711.58 17.65 -0.28 693.93

Deep Monitoring Wells (75 - 210 feet)
D3 133.1 5/3/2010 714.45 16.89 -0.05 697.56

11/1/2010 714.45 17.55 -0.66 696.90

D4 118.6 5/3/2010 717.85 20.11 0.21 697.74
11/1/2010 717.85 20.83 -0.72 697.02

D5 186.8 5/3/2010 712.07 14.30 -0.07 697.77
11/1/2010 712.07 14.87 -0.57 697.20

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

D7 78.4 5/3/2010 709.88 12.25 0.11 697.63
11/1/2010 709.88 12.74 -0.49 697.14

D9 96.9 5/3/2010 717.00 16.62 0.18 700.38
11/1/2010 717.00 17.39 -0.77 699.61

D12 147.1 5/3/2010 710.35 19.77 -0.91 690.58
11/1/2010 710.35 20.83 -1.06 689.52

2D 188.3 5/3/2010 712.79 14.97 2.05 697.82
11/1/2010 712.79 15.56 -0.59 697.23

3D 196.9 3/23/2009 712.91 15.2 -0.59 697.71
5/18/2009 712.91 15.78 -0.58 697.13

5D 192.2 5/3/2010 712.01 20.93 -0.89 691.08
11/1/2010 712.01 21.94 -1.01 690.07

7D 95.1 5/3/2010 712.70 15.38 0.39 697.32
11/1/2010 712.70 16.28 -0.90 696.42

9D 96.9 5/3/2010 712.20 16.62 3.57 695.58
11/1/2010 712.20 22.06 -5.44 690.14

Recovery Wells
Former VOC System:

RW-7 20.0 5/3/2010 710.73 12.82 0.30 697.91
11/1/2010 710.73 13.53 -0.71 697.20

RW-14 28.8 5/3/2010 712.63 14.27 0.14 698.36
11/1/2010 712.63 14.97 -0.70 697.66

RW-17 28.8 5/3/2010 712.78 14.52 -0.37 698.26
11/1/2010 712.78 11.30 3.22 701.48

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Measuring Point Depth to Change Water 
Depth Date of Elevation Water in Water Elevation Elevation

Well No. (feet) Measurement (feet) (feet) (feet) (feet)

Table 2-1
Groundwater Elevation Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

Naphtha System:
E3 36.0 5/3/2010 714.50 21.10 -0.56 693.40

11/1/2010 714.50 21.22 -0.12 693.28

RWB6 29.4 5/3/2010 715.80 NM NA NA
11/1/2010 715.80 NM NA NA

RWB16 36.0 5/3/2010 714.83 29.74 NA 685.09
11/1/2010 714.83 MN NA NA

RWB21 29.5 5/3/2010 717.62 19.92 0.00 697.70
11/1/2010 717.62 20.36 -0.44 697.26

RWB22 36.0 5/3/2010 715.11 NM NA NA
11/1/2010 715.11 NM NA NA

RWB23 43.0 5/3/2010 713.01 20.50 9.20 692.51
11/1/2010 713.01 28.27 -7.77 684.74

VOC System:
EW-1 60.0 5/3/2010 712.26 26.58 6.75 685.68

11/1/2010 712.26 29.87 -3.29 682.39

EW-2 47.0 5/3/2010 711.58 15.99 4.51 695.59
11/1/2010 711.58 20.86 -4.87 690.72

EW-3 31.0 5/3/2010 712.59 17.81 -0.10 694.78
11/1/2010 712.59 22.25 -4.44 690.34

EW-4 49.0 5/3/2010 716.17 27.62 -0.89 688.55
11/1/2010 716.17 20.45 7.17 695.72

EW-5 57.0 5/3/2010 712.96 15.46 0.41 697.50
11/1/2010 712.96 25.98 -10.52 686.98

Depth to groundwater measured from the top of well casing.
Groundwater elevations are referenced to Mean Sea Level.
NM = Not Measured
NA = Not Available
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Well Depth March May September November Sampling
Well No. (feet) Event Event Event Event Method

Shallow Monitoring Wells
7-25 26.6 X X Peristaltic
86-2 28.3
86-4 23.8
86-5 30.1
86-6 25.9
86-7 27.2
86-8 28.5
86-9 26.8

86-10 27.1 X X Peristaltic
86-11 27.0
86-12 25.4
86-13 28.8
86-15 25.3 X X Peristaltic
86-19 28.1

9-33 27.3
MW-1 25.3
MW-2 15.4 X X Peristaltic
MW-3 17.2
MW-4 21.0 X X Peristaltic
MW-5 20.8 X X Peristaltic
MW-6 18.0
MW-7 18.2 X X Peristaltic
MW-8 19.0
MW-9 19.8 X X Peristaltic

MW-10 19.4
MW-11 21.7 X X Peristaltic
MW-12 13.8 X X Peristaltic
MW-13 18.8 X X Peristaltic
MW-14 25.0
MW-15 24.8

OW-1 37.4
OW-2 35.0

S1 35.6
S3 24.6 X X Peristaltic/Disp. Bailer

S4A 31.6 X X Peristaltic
S5 33.0
S6 32.4
S8 22.6
S9 21.1 X X Peristaltic/Disp. Bailer

S12 30.0
S14 20.2 X X Peristaltic/Disp. Bailer
S15 22.0 X X Peristaltic/Disp. Bailer
S16 18.7 X X Peristaltic/Disp. Bailer
S17 19.1 X X Peristaltic/Disp. Bailer
S18 32.4
S19 36.4
S20 18.8 X X Peristaltic/Disp. Bailer
S21 23.4 X X Peristaltic/Disp. Bailer
S22 26.0 X X Peristaltic
S23 28.2 X X Peristaltic
S24 21.4 X X Peristaltic
S25 26.8 X X Peristaltic
S26 26.9 X X Peristaltic
S27 27.9 X X Peristaltic
S28 23.5 X X Peristaltic

Table 2-2
Groundwater Sample Collection Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana
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Well Depth March May September November Sampling
Well No. (feet) Event Event Event Event Method

Table 2-2
Groundwater Sample Collection Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana

Intermediate Monitoring Wells (50 - 75 feet)
7-50 50.0 X X Peristaltic

8D 59.5
D8 61.9 X X Disposable Bailer
I1 47.6

Deep Monitoring Wells (75 - 210 feet)
D3 133.1

D4 118.6 X X Disposable Bailer

D5 186.8 X X Disposable Bailer

D7 78.4 X X Disposable Bailer
D9 96.9

D12 147.1 X X Disposable Bailer
1D 208.6
2D 188.3 X X Peristaltic

3D 196.9
4D 192.7
5D 192.2

7D 95.1 X X Disposable Bailer
9D 96.9 X X Disposable Bailer

Recovery Wells
Former VOC System:

RW-3 30.7

RW-4 24.4

RW-7 21.6

RW-14 28.8

RW-16 22.1

RW-17 28.8

Naphtha System:
E3 NM X X X X Composite Jug/Spigot

RWB6 29.4

RWB16 23.6 X X X X Composite Jug/Spigot

RWB21 29.5

RWB22 NM

RWB23 49.8 X X X X Composite Jug/Spigot
VOC System:

EW-1 56.3 X X X X Composite Jug/Spigot
EW-2 43.2 X X X X Composite Jug/Spigot
EW-3 30.6 X X X X Composite Jug/Spigot
EW-4 49.0 X X X X Composite Jug/Spigot
EW-5 57.0 X X X X Composite Jug/Spigot
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Sample Analytical Analytical Container and
Event (Month) Description Parameters Methods Preservative Requirements

1 st  Semi-Annual (May)
Select Monitoring Wells Volatile Organic Compounds SW-846 8260B (3) 40 ml glass vial w/HCL

Metals (As, Cr, Pb, Ni), Dissolved SW-846 6010B (1) 500 ml plastic bottle, field filtered, 
w/HNO3

Cyanide, Total SW-846 9012A (1) 250 ml plastic bottle w/NaOH
Phenols, Total MCAWW 420.1 (1) 250 ml amber glass w/H2S04

Active Groundwater Extraction Wells Volatile Organic Compounds * CFR-136A 624 (3) 40 ml glass vial w/HCL
Semivolatile Organic Compounds * CFR-136A 625 (2) 1 L amber glass
Dioxin Screening * CFR-136A 625 SIM (2) 1 L amber glass
Polychlorinated Biphenyls* CFR-136A 608 (2) 1 L amber glass
Pesticides* CFR-136A 608 (2) 1 L amber glass
Oil and Grease, Total * CFR-136A 1664A HEM (2) 1 L amber glass w/H2SO4
Oil and Grease, Total Petroleum 
Hydrocarbons * CFR-136A 1664A SGT HEM (2) 1 L amber glass w/H2SO4
Cyanide, Total * SM18 4500-CN E (1) 250 ml plastic bottle w/NaOH
Phosphorus * SM18 4500-P E (1) 250 ml plastic bottle w/H2SO4
Ammonia Nitrogen * SM 18 4500 NH3-F (1) 250 ml plastic bottle w/H2SO4
Biochemical Oxygen Demand (BOD) * SM18 5210B (1) 1 L plastic bottle
Total Suspended Solids (TSS) * SM18 2540D (1) 250 ml plastic bottle
Metals (Ag, As, Be, Cd, Cr, Cu, Hg, Ni, 
Pb, Sb, Se, Tl, Zn), Total *

SW-846 200.8, 245.1
(1) 500 ml plastic bottle w/HNO3

2 nd Semi-Annual (November)
Select Monitoring Wells Volatile Organic Compounds SW-846 8260B (3) 40 ml glass vial w/HCL
Active Groundwater Extraction Wells Volatile Organic Compounds * CFR-136A 624 (3) 40 ml glass vial w/HCL

Semivolatile Organic Compounds * CFR-136A 625 (2) 1 L amber glass
Dioxin Screening * CFR-136A 625 SIM (2) 1 L amber glass
Polychlorinated Biphenyls* CFR-136A 608 (2) 1 L amber glass
Pesticides* CFR-136A 608 (2) 1 L amber glass
Oil and Grease, Total * CFR-136A 1664A HEM (2) 1 L amber glass w/H2SO4
Oil and Grease, Total Petroleum 
Hydrocarbons * CFR-136A 1664A SGT HEM (2) 1 L amber glass w/H2SO4
Cyanide, Total * SM18 4500-CN E (1) 250 ml plastic bottle w/NaOH
Phosphorus * SM18 4500-P E (1) 250 ml plastic bottle w/H2SO4
Ammonia Nitrogen * SM 18 4500 NH3-F (1) 250 ml plastic bottle w/H2SO4
Biochemical Oxygen Demand (BOD) * SM18 5210B (1) 1 L plastic bottle
Total Suspended Solids (TSS) * SM18 2540D (1) 250 ml plastic bottle
Metals (Ag, As, Be, Cd, Cr, Cu, Hg, Ni, 
Pb, Sb, Se, Tl, Zn), Total *

SW-846 200.8, 245.1
(1) 500 ml plastic bottle w/HNO3

Notes:    1. * - Required by Wastewater Discharge Permit.
2. pH, conductivity, and temperature are also required to be reported semi-annually.
3. Required Quality Control samples include 10 percent duplicates, and one trip blank with each cooler

shipment containing VOC samples. 
4. Equipment blanks will be collected at a frequency of 10 percent on non-dedicated sampling

equipment (I.e., small diameter stainless steel bailer).
5. Matrix spike/matrix spike duplicates samples do not require desigantion by sampling team with current

Laboratory.

Table 3-1
Groundwater Analysis Summary

Groundwater Monitoring Program - Year 2010
Honeywell Industrial Complex - South Bend, Indiana
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APPENDIX A 

 

GROUNDWATER SAMPLING RECORDS 
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APPENDIX B 

 

ANALYTICAL RESULTS – YEAR 2010 
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APPENDIX C 

 

TIME-SERIES ANALYSIS OF CONTAMINANT CONCENTRATIONS 
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APPENDIX D 

 

LABORATORY ANALYTICAL REPORTS 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































