
 
 
 
 
 
 
 
 

 
 

 
May 14, 2012 
 

Ms. Nuria Muniz, SR-6J 
U.S. EPA Region V 
77 West Jackson Boulevard 
Chicago, IL 60604-3507 
 
Dear Ms. Muniz: 
 

Re: Kokomo Garrison & Main Water 
Treatment Wellfield 

        Kokomo, Howard County 
        Site Inspection 
 

SITE SUMMARY 
 
The Indiana Department of Environmental Management (IDEM) under a cooperative agreement 
with the U.S. EPA conducted a Site Inspection (SI) of the Kokomo Garrison & Main Water 
Treatment Wellfield (“Kokomo Wellfield”) site to determine if the site warrants further 
investigation under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA, a.k.a. Superfund). 
 
The Kokomo Wellfield supplies a portion of the water for the municipality of Kokomo 
(population of approximately 57,275).  The Kokomo Wellfield consists of eleven (11) wells 
located on the eastern edge of the city, on either side of Wildcat Creek. 
 
The IDEM Office of Water Quality’s Drinking Water Branch notified the Site Investigation 
Program of levels of vinyl chloride and arsenic detected in Kokomo’s unfinished water.  In 
September 2007, Kokomo sampled the unfinished water and reported that vinyl chloride was 
detected in five (5) municipal wells and arsenic was detected in four (4) municipal wells.   
 
The Site Inspection has confirmed levels of vinyl chloride at levels exceeding the U.S. EPA 
maximum contaminant level (MCL) of 2.0 ppb in four (4) municipal wells (pre-treatment).  Vinyl 
chloride and other volatile organic compounds were also detected in several monitoring wells 
upgradient form the municipal wells. 
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Arsenic was detected in four (4) municipal water wells (pre-treatment) at levels exceeding the 
MCL of 10 ppb, as well as at several monitoring wells at a nearby facility.  The nearby facility 
(currently entered in the IDEM Voluntary Remediation Program) has admitted responsibility for 
the arsenic contamination and is currently providing treatment for the city to remove the arsenic 
from the finished water supply. The water treatment system has thus far also been successful at 
removing the vinyl chloride, in addition to removing arsenic, from the finished drinking water as 
there have been no detections in the finished water.  The source of the vinyl chloride remains 
unknown.  
 
Should you have any questions regarding the contents of this correspondence, please contact me at 
317/234-3505. 
 
 

Sincerely, 

 
Dan Chesterson 

       Site Investigation Program 
       Office of Land Quality 
 
DPC 
 
Attachments: Kokomo Garrison & Main Water Treatment Wellfield Site Inspection Report 
  HRS Score Pre-Decisional Document (Confidential) 
 
cc: Gloria Wills, U.S. EPA 
bcc: Gabriele Hauer, IDEM 
 IDEM Virtual File Cabinet 
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SECTION 1.0  INTRODUCTION 

 The Site Investigation Section of the Indiana Department of Environmental 

Management (IDEM), under a Cooperative Agreement (CA) with the United States 

Environmental Protection Agency (U.S. EPA), Region V, has been funded to perform Site 

Inspections at certain sites listed in the Comprehensive Environmental Response, 

Compensation, and Liability Information System (CERCLIS).  This work is conducted under 

the authority of the Federal Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) of 1980 (Superfund), and the Superfund Amendments and 

Reauthorization Act (SARA) of 1986.  Typically, a Preliminary Assessment (PA) is 

completed, and if the site is not given a “No Further Remedial Action Planned” (NFRAP) 

status, it will go on to a sampling inspection called a Site Inspection (SI).   

The primary objectives of the SI work are: 

- To collect data that will be used in the Hazard Ranking System (HRS) to determine 

whether the site is eligible for placement on the National Priorities List (NPL); 

 
- To identify sites that may require removal actions to address immediate threats to human 

health and/or the environment.  

  
The Site Investigation Section was given approval by the U.S. EPA to conduct an SI  

at the Kokomo Garrison and Main Water Treatment Wellfield site, located in the general 

vicinity of the intersection of U.S. 31 and Carter Street, Kokomo, Howard County, Indiana.    

Information contained within this report will be used to evaluate this site to support a  

site decision regarding the need for further Superfund action, including the possibility for the  

Kokomo Garrison and Main Water Treatment Wellfield site to be considered for inclusion on 

the National Priorities List (NPL) of hazardous waste sites.  

 

SECTION 2.0  SITE BACKGROUND 
  
2.1 Introduction 

This section presents information obtained about the Kokomo Garrison & Main 

Water Treatment Wellfield site from the IDEM files, discussions with the city of Kokomo 
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and/or Indiana-American Water Company-Kokomo (INAWC - Kokomo) officials, site 

reconnaissance visits, and other sources.  

 
 

2.2 Site Description and Location 
 The city of Kokomo is located in central Howard County, Indiana. The city operates 

twenty (20) ground water production wells and one (1) surface water intake that supply the 

Kokomo area with potable drinking water.   The Kokomo Garrison & Main Water Treatment 

Wellfield provides a portion of the potable drinking water to the 57,275 residents served by 

the INAWC-Kokomo.  The Garrison & Main Wellfield is comprised of eleven (11) 

production wells (well #’s B, C, D, E, F, G1, G2, 18, 19, 20 and 21) and is located in the 

general vicinity of the intersection of U.S. 31 and Carter Street. The latitude and longitude 

for the site are 40°29’1.79”N and 86°6’27.05”W (generated utilizing ARC GIS Version 9.2 

and aerial photography flown 2005 for the Indiana Department of Homeland Security).  See 

Appendix -B for Site Location maps. 

Three (3) other wellfields (Phillips Street Wellfield comprising of 5 Wells), Peat Bogs 

Wellfield comprising of 3 wells) and Indian Heights Wellfield comprising of 1          

well)[offline]) are also owned and operated by the INAWC - Kokomo.  Additionally, 

drinking water is obtained from a surface water source (Wildcat Creek).  The contaminants 

have not been detected in the other wellfields; therefore, these wellfields are not a part of this 

investigation.  Arsenic has been detected at elevated levels in Wildcat Creek near the 

Kokomo Garrison & Main Water Treatment Wellfield and the Wildcat Creek surface water 

intake, which has been addressed in a separate investigation (Wildcat Creek Sediment Site, 

CERCLIS # INSFN0507812).  The Kokomo Garrison & Main Water Treatment Wellfield is 

in a mixed residential/commercial/industrial area of Kokomo just southeast of the downtown 

area. The INAWC – Kokomo Phase II Wellhead Protection Plan identifies several potential 

sources of contamination in the area (see Appendix J). 

 

2.3 Site History 
According to raw water sample results taken from the municipal wells and submitted by 

the INAWC - Kokomo to IDEM, vinyl chloride was detected at levels exceeding the MCL 

(2.0 ppb) in four (4) of their wells between 2007 and 2010 and below the MCL in two (2) 

other wells.  Arsenic was detected in raw water at levels exceeding the MCL (10 ppb) in four 
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(4) of their wells between 2002 and 2006 and below the MCL in two (2) other wells. Further 

sampling results submitted to IDEM showing arsenic totals in monthly averages indicated 

continued high levels of contamination impacting the municipal wells from 2007 to 2010 

(see Appendix D).  OmniSource Corp./Mervis, Inc. (OmniSource) currently owns property 

near the wellfield that was formerly owned and operated by Pittsburgh Plate Glass (PPG), 

and has entered that property into the IDEM Voluntary Remediation Program (VRP).  The 

former PPG property has been shown to be contaminated with arsenic and is at least partially 

responsible for the arsenic contamination in the wellfield.  OmniSource is currently 

supplying the city of Kokomo with treatment equipment to remove the arsenic prior to the 

water entering the city’s finished water supply. According to INAWC – Kokomo 

representatives, drinking water from the Kokomo Garrison & Main Water Treatment 

Wellfield can potentially serve approximately 70% of the Kokomo population; however, due 

to a contractual agreement in regards to the PPG arsenic issue, these wells are operated so 

that no more than 49% of the supply will utilize this wellfield. 

 

SECTION 3.0  PROCEDURES, FIELD OBSERVATIONS AND ANALYTICAL  
    RESULTS 

 
3.1 Introduction 

This section outlines the procedures, observations, and analytical results of the 

Kokomo Garrison and Main Water Treatment Wellfield Site Inspection.  Existing monitoring 

wells that were previously installed at nearby facilities were used to obtain some of the 

ground water samples.  The remaining samples were collected from municipal, residential 

and commercial wells.   

 
 

3.2 Site Representative Interview & Reconnaissance Inspections 
 IDEM staff contacted the city of Kokomo’s municipal water supply operator, the 

INAWC – Kokomo, and discussed several issues with them on multiple occasions regarding 

the contamination. Prior to the Site Inspection, IDEM representatives visited Kokomo on 

numerous occasions to determine sampling locations.  On November 22, 2010, IDEM staff 

met in Kokomo with INAWC Water Quality Supervisor, Mr. Kirk Kuroiwa, and Operations 

Supervisor – Production, Mr. Ryan Smith.  IDEM staff also drove the area in the vicinity of 

the wellfield to look for potential sources of contamination.  Program staff are also familiar 
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with the area due to other program sites in the immediate vicinity (Wildcat Creek Sediment 

Site [INSFN0507812], Kokomo Creek Sediment Site [INSFN0507813], and the Omnisource 

Site [VRP# 6080301]).  Additional information regarding this site was collected from IDEM 

files and databases, aerial photographs and maps.  Additionally, a previous limited sampling 

event (utilizing state funds) was conducted by SI staff in May 2008 to determine if any 

residential wells in the area of the contaminated municipal wells (primarily to the east of the 

wellfield) were impacted by vinyl chloride. No residential wells were found to be impacted 

by vinyl chloride at that time. 

 
3.3 Sampling Procedures and Analytical Results 

On October 3, 2011, ground water samples were collected by IDEM staff at locations 

determined during the reconnaissance survey (Appendix B, Figure 3).  The samples were 

collected and analyzed for volatile organic compounds (VOCs) and metals as provided in the 

IDEM Quality Assurance Project Plan (QAPP) (April 30, 2008) and the Contract Laboratory 

Program (CLP) protocol.  Metals were analyzed at an EPA Contract Laboratory Program lab 

using the CLP SOW ISM01.3 (ICP-MS) analysis procedures.  VOCs were also analyzed at a 

CLP lab using the CLP SOW SOM01.2 (Trace Volatiles) analysis procedure.   The CLP 

analytes and the analytical results for ground water are provided in Appendix D.   

 SI staff collected a total of twenty-five (25) ground water samples, including three (3) 

duplicate samples and four (4) background samples.  Additionally, two (2) ground water trip 

blanks samples were submitted.  Additional volume was collected from two (2) ground water 

samples for MS/MSD (matrix spike/matrix spike duplicate) purposes.  Ten (10) monitoring 

wells were sampled (plus one [1] duplicate); six (6) municipal wells were sampled (plus two 

[2] duplicates); and six (6) residential and commercial wells were sampled (including four 

[4] background samples). 

  All ground water samples were collected in three (3) 40-milliliter vials preserved 

with hydrochloric acid (HCL).  Nitrile gloves were worn and discarded between the 

collection of each ground water sample.   

The monitoring wells were purged until stable geochemical parameters were observed 

using a Geotech 1.66 inch portable stainless steel bladder pump with polyethylene bladder 

and Geotech GeoControl Pro controller. A YSI 556 Multi-Probe System field meter was used 

to obtain the dissolved oxygen, temperature, specific conductivity and pH of the water from 
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each well.  Other measurements recorded included the water level of the well and the volume 

of water pumped prior to sample collection.   

The municipal, residential and commercial wells were purged for approximately 15 

minutes prior to sample collection.  All sample containers were immediately placed on ice 

after collection while awaiting shipment to the laboratory.  

 Weather conditions for the sampling event were generally sunny and warm with 

temperatures in the low 70’s.  The samples being analyzed for metals were shipped by 

Federal Express Priority Overnight to the assigned CLP laboratory (Chemtech Consulting 

Group, Mountainside, New Jersey) on the same day that the samples were obtained.  The 

samples being analyzed for volatile organic compounds were shipped by Federal Express 

Priority Overnight to the assigned CLP laboratory (ALS Laboratory Group, Salt Lake City, 

Utah) on the same day that the samples were obtained. The laboratory results were reviewed 

and evaluated for the quality criteria (Level III) contained in the Indiana (QAPP).  The results 

were determined to be acceptable for use.  

 
3.3.1     Ground Water Samples 

 The purpose of the ground water sampling was to determine the level of contaminants 

impacting the wells at the Kokomo Garrison & Main Water Treatment Wellfield, and to 

determine if a potential source (or sources) of contamination in the study area could be 

identified.  Ground water grab samples were collected from municipal wells, residential 

wells, commercial wells, and existing monitoring wells. A total of twenty-seven (27) ground 

water samples were collected during the field event (including trip blanks and duplicates) and 

analyzed for CLP VOC’s and metals.  The samples are identified as PW-1 through PW-8, 

RCW- 1, RCW-4 through RCW-8, and MW1 through MW-11.   

Ground water samples PW-1 through PW-8 (including two [2] duplicate samples) 

were obtained from the city’s municipal wells (Well #’s B, C, 18, 19, 20, and 21) to 

determine if there is continued presence of, and level of, contamination in the unfinished 

water.   

Ground water samples RCW-1 and RCW-4 through RCW-8 were obtained from 

various residential and commercial wells in around Kokomo.  Two (2) of the samples were 

obtained to determine if there was contamination in the private wells in the vicinity of the 

wellfield, while the other four (4) samples were obtained for use as background samples.  
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Ground water samples MW1 through MW11 (including one [1] duplicate sample) 

were obtained from existing monitoring wells that were previously installed by private 

contractors on or near industrial properties.  These wells were sampled due to their proximity 

to the city wells and/or because of their proximate relation to known releases of 

contaminants. The monitoring wells are generally to the west and south/southwest of the 

Kokomo city wells.   

The general direction of ground water flow in the study area is from the southwest to 

the northeast towards the municipal wells and towards Wildcat Creek.  The Wildcat Creek is 

both a gaining and losing stream (depending on the specific locality), but does not act as an 

aquifer discontinuity.  The creek is often in contact with the bedrock surface and does not 

block groundwater flow within the various aquifers as evidenced by plume movement under 

and across the creek at Continental Steel and PPG.  

Two (2) samples were trip blanks obtained from the IDEM Office of Air Quality lab 

reverse osmosis water system for use as quality assurance/quality control (QA/QC) samples.  

See Appendix B, Figure 5 for locations of all samples. 

Vinyl chloride (VC) was detected in ground water in Municipal Well #’s 18, 19, 20 

and C at levels exceeding the MCL of 2.0 ppb.  It was also detected above the MCL in 

ground water in four (4) monitoring wells located on the former Delphi property, in one (1) 

monitoring well located in a residential area between the former Delphi property and the 

wellfield, and in one (1) residential well.  Cis-1,2-dichloroethylene (Cis-1,2-DCE) was 

detected above the MCL in one (1) monitoring well located on the former Delphi property, 

and below the MCL in three (3) monitoring wells located on the former Delphi property, in 

one (1) monitoring well located in a residential area between the former Delphi property and 

the wellfield, and  in four (4) municipal wells. Trans-1,2-dichloroethylene (Trans-1,2-

DCE) was detected above the MCL in one (1) monitoring well located on the former Delphi 

property.  1,1-dischloroethylene (1,1-DCE) was detected above the MCL in one (1) 

monitoring well located on the former Delphi property.  Trichloroethylene (TCE) was 

detected above the MCL in ground water in two (2) monitoring wells located on the former 

Delphi property.  Benzene was detected above the MCL in ground water in two (2) 

monitoring wells located on the former Delphi property.  Toluene, ethylbenzene and m,p-
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xylene were all detected below the MCL in one (1) monitoring well located on the former 

Delphi property. 

 Arsenic was detected above the MCL in ground water in four (4) monitoring wells 

located on the PPG property, in four (4) municipal wells, and in one monitoring well located 

on the former Delphi property. Antimony and thallium were both detected above the MCL 

in one monitoring well (separate wells) on the PPG property. No other metal was detected 

above their respective MCL.  

 The Ground Water Sample Location and Comment Table in (Table 1) in Appendix A 

lists the sample number, location, and any comments pertaining to each sample including 

QA/QC information.  Also refer to the Sample Location and Contaminant of Concern Map 

(Appendix B, Figure 5) for the location of each sample.  A Key Findings List summarizing 

contaminant concentrations detected three (3) times above background is included in 

Appendix A (Table 2).  Refer to Appendix D for a complete list of the chemical analyses 

provided by the CLP laboratory. 
 
 
SECTION 4.0  DISCUSSION OF MIGRATION PATHWAYS 
 
 
4.1 Introduction 

This section presents a discussion of potential pathways for contaminants in the city 

of Kokomo.  Potential contaminant migration via ground water, surface water (including 

Drinking Water Threat, Human Food Chain Threat, and Environmental Threat), air, and soil 

exposure are discussed. 

   

4.2 Ground Water Pathway 
  The Ground Water Pathway is the focus of this Site Inspection.  Based on the 

laboratory data generated during this investigation, there several CLP analytes impacting the 

local ground water supply.  The levels exceed the MCL in six (6) of the municipal wells, one 

residential well, and in several monitoring wells. The laboratory results are available in 

Appendix D. 

4.2.1 Site Geology 
Regional topography is dominated by glacial drift of the Tipton Till Plain.  Tipton 

Till Plain topography consists of low rolling hills and steeply incised ridges and valleys.  

Regional unconsolidated deposits are reported to have an average thickness of approximately 
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150 to 200 feet.  In the vicinity of Kokomo, there is approximately 50 feet of glacial drift 

overlying the bedrock. 

Regionally, soils primarily consist of the Crosby series.  Crosby series soils are 

described as being deep, somewhat poorly drained soils that occupy uplands and are nearly 

level to gently sloping.  These soils are formed in thin deposits of loess and in underlying 

glacial till.  Crosby series soils are moderate in organic matter content. 

Bedrock in the region typically consists of limestone and dolomite of Silurian age 

within the Salina Group.  The regional elevation of bedrock is approximately 650 to 700 ft-

msl.  Regional bedrock slopes to the southwest at approximately 30 feet per mile.  Bedrock 

units beneath the Kokomo area fall within the Wabash and Pleasant Mills Formations.   

A bedrock fracture assessment was completed in March 2007 by Conestoga-Rovers 

& Associates (CRA) and was outlined in the Bedrock Characterization Report prepared for 

Delphi Corporation (see Appendix J).  CRA performed an Electrical Resistivity Tomography 

(ERT) geophysical survey to assess the suspected high angle fractures in the top three layers 

of bedrock – the Kokomo Limestone, Liston Creek Limestone, and the Mississinewa Shale.  

The survey was able to show that shallow, unconsolidated aquifer and the Kokomo 

Limestone, Liston Creek Limestone, and the Mississinewa Shale aquifers are vertically 

connected through various fractures that cut through all three bedrock layers.  Some of these 

fractures allow horizontal ground water flow to the northeast due to drawdown at the 

Kokomo Garrison and Main Water Treatment Wellfield.  The report concluded that the 

bedrock fractures are likely preferential ground water migration pathways between the 

Delphi Plant 1 site and the Kokomo Garrison and Main Water Treatment Wellfield.   

To further study the interconnectivity of the bedrock layers, CRA also analyzed 

hydraulic influences on monitoring wells in the shallow, unconsolidated aquifer and bedrock 

aquifers at the Delphi Plant 1 site (Bedrock Characterization Report).  The Kokomo Garrison 

and Main Water Treatment Wellfield, which pumps from the Salamonie Dolomite bedrock 

aquifer, 170 feet below the Mississinewa Shale Interface, creates a distinctive pumping 

signature due to the time intervals and volumes of ground water pumped.  CRA was able to 

find correlations with the pumping signature from the Kokomo Garrison and Main Water 

Treatment Wellfield and with hydrographs created from transducer data from the monitoring 

wells screened in the Liston Creek Interface and Mississinewa Shale Interface bedrock 
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aquifers.  These correlations show that horizontal interconnectivity exists within the Liston 

Creek Interface and Mississinewa Shale Interface bedrock aquifers and vertical 

interconnectivity exists between the Liston Creek Interface, Mississinewa Shale Interface, 

and the Salamonie Dolomite bedrock aquifers in the vicinity of the Kokomo Garrison and 

Main Water Treatment Wellfield. 

4.2.2 Ground Water Sampling 
On October 3, 2011, SI staff collected a total of twenty-five (25) ground water 

samples, including three (3) duplicate samples and four (4) background samples.  

Additionally, two (2) ground water trip blanks samples were submitted.  Ten (10) monitoring 

wells were sampled (plus one [1] duplicate); six (6) municipal wells were sampled (plus two 

[2] duplicates); and six (6) residential and commercial wells were sampled (including four 

[4] background samples). 

Ground water samples PW-1 through PW-8 (including two [2] duplicate samples) 

were obtained from the city’s municipal wells (Well #’s B, C, 18, 19, 20, and 21) to 

determine if there is continued presence of, and level of, contamination in the unfinished 

water.   

Ground water samples RCW-1 and RCW-4 through RCW-8 were obtained from 

various residential and commercial wells in around Kokomo.  Two (2) of the samples were 

obtained to determine if there was contamination in the private wells in the vicinity of the 

wellfield, while the other four (4) samples were obtained for use as background samples.  

Ground water samples MW1 through MW11 (including one [1] duplicate sample) 

were obtained from existing monitoring wells that were previously installed by private 

contractors on or near industrial properties.  These wells were sampled due to their proximity 

to the city wells and/or because of their proximate relation to known releases of 

contaminants. The monitoring wells are generally to the west and south/southwest of the 

Kokomo city wells.  The general direction of ground water flow in the study area is from the 

southwest to the northeast towards the municipal wells.   

Vinyl chloride (VC) was detected in ground water in Municipal Well #’s 18, 19, 20 

and C at levels exceeding the MCL of 2.0 ppb.  It was also detected above the MCL in 

ground water in four (4) monitoring wells located on the former Delphi property, in one (1) 

monitoring well located in a residential area between the former Delphi property and the 

wellfield, and in one (1) residential well.  Cis-1,2-dichloroethylene (Cis-1,2-DCE) was 
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detected above the MCL in one (1) monitoring well located on the former Delphi property, 

and below the MCL in three (3) monitoring wells located on the former Delphi property, in 

one (1) monitoring well located in a residential area between the former Delphi property and 

the wellfield, and  in four (4) municipal wells. Trans-1,2-dichloroethylene (Trans-1,2-

DCE) was detected above the MCL in one (1) monitoring well located on the former Delphi 

property.  1,1-dischloroethylene (1,1-DCE) was detected above the MCL in one (1) 

monitoring well located on the former Delphi property.  Trichloroethylene (TCE) was 

detected above the MCL in ground water in two (2) monitoring wells located on the former 

Delphi property.  Benzene was detected above the MCL in ground water in two (2) 

monitoring wells located on the former Delphi property.  Toluene, ethylbenzene and m,p-

xylene were all detected below the MCL in one (1) monitoring well located on the former 

Delphi property. 

 Arsenic was detected above the MCL in ground water in four (4) monitoring wells 

located on the PPG property, in four (4) municipal wells, and in one monitoring well located 

on the former Delphi property. Antimony and thallium were both detected above the MCL 

in one monitoring well (separate wells) on the PPG property. No other metal was detected 

above their respective MCL.  

 The Ground Water Sample Location and Comment Table in (Table 1) in Appendix A 

lists the sample number, location, and any comments pertaining to each sample including 

QA/QC information.  Also refer to the Sample Location and Contaminant of Concern Map 

(Appendix B, Figure 5) for the location of each sample.  A Key Findings List summarizing 

contaminant concentrations detected three (3) times above background is included in 

Appendix A (Table 2).  Refer to Appendix D for a complete list of the chemical analyses 

provided by the CLP laboratory. 

 

4.3 Surface Water Pathway 
  No surface water samples were collected as part of this Site Inspection.  The study 

area’s nearest surface water bodies are Wildcat Creek and Kokomo Creek.  Wildcat Creek 

flows directly through the Kokomo Garrison and Main Water Treatment wellfield (flows 

roughly east to west).  Previous investigations have shown that Wildcat Creek has been 

impacted by arsenic and polychlorinated biphenyls (PCBs). It is unknown if the creek has 

been impacted by the volatile organic contamination.  Surface water flow is generally toward 
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the creek which runs through the study area.  However, being in an urban area, storm drains 

direct much of the surface water away from the natural drainage patterns.   

  The surface water pathway discussion addresses three (3) potential threats; drinking  

water threat, human food chain threat, and the environmental threat. 

 

4.3.1 Drinking Water Threat 
The INAWC-Kokomo serves 57,275 residents with drinking water from four (4) 

different wellfields.  One of these wellfields, the Kokomo Garrison & Main Water Treatment 

Wellfield, provides 49% of the drinking water to the 57,275 residents and is the focus of this 

investigation.  The Wellfield is comprised of eleven (11) production wells (well #’s B, C, D, 

E, F, G1, G2, 18, 19, 20 and 21) and is located in the general vicinity of the intersection of 

U.S. 31 and Carter Street.  The other three (3) wellfields utilized by the City of Kokomo are 

Phillips Street Wellfield, Peat Bogs Wellfield and Indian Heights Wellfield (offline).   There 

is a surface water source (Wildcat Creek); the Wildcat Creek intake is within the 15-mile 

surface water pathway (see Appendix B, Figure 3).  Wildcat Creek is known to be 

contaminated with arsenic and polychlorinated biphenyls (PCBs) which could impact the 

city’s municipal water supply. 

 
 
4.3.2 Human Food Chain Threat 

The Human Food Chain Threat is a measure of exposure to humans via ingestion of 

aquatic species affected by contamination from the site and specifically targets fisheries 

potentially affected by the migration of contaminants from the site.  The primary fishery 

within the 15-mile surface water pathway from the site is Wildcat Creek. 

 The principle uses of this river are fishing and recreation.  Wildcat Creek is considered 

a fishery since food chain species (fish) are routinely taken for human consumption.  The 

population potentially affected by contamination would include persons who use Wildcat 

Creek for recreational purposes, such as fishing and swimming.  The area surface water and 

sediments, as well as the human food chain threat, could be at risk from the arsenic and PCBs 

known to exist in Wildcat Creek.  The volatile organics are unlikely to bioaccumulate.                       

 
4.3.3 Environmental Threat 
 The Indiana Department of Natural Resources (IDNR) was contacted to determine if 

there were any significant natural features or endangered, threatened, and rare species located 
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in the vicinity of the site.  According to the IDNR, there are there are two (2) special interest 

items identified in the study area: the Butler’s Garter Snake, a reptile listed as endangered on 

the state endangered, threatened and rare species list; and the American Manna-grass, a plant 

listed as extirpated on the state endangered, threatened and rare species list.  The details can 

be found in Appendix H. 

 

4.4 Air Pathway 
No air samples were collected as a part of this Site Inspection. A release of CLP analytes 

to the air was not documented during this investigation.  Field screening instrumentation 

recorded no elevated contaminant readings while collecting the media samples.  No 

confirmed air release has been documented. 

 

4.5 Soil Exposure 
No soil samples were collected as part of this Site Inspection.  The site is in a mixed-use 

area (residential, commercial/industrial), providing potential targets in the event of an off-site 

release of hazardous materials.  Soil samples were previously obtained in the vicinity during 

the Wildcat Creek Sediment Site investigations (September 2000 and September 2001) and 

determined to be contaminated with arsenic and PCBs. 

 

 4.6  Summary  
 The Kokomo Garrison & Main Water Treatment Wellfield site inspection, conducted 

on October 3, 2011, attempted to gather information necessary to evaluate the site as a 

candidate for the NPL.  Ground water samples were collected to determine the presence of 

hazardous substances at and near the site and at potential source area locations and in the 

possible migration pathways. In addition, information was collected to confirm target 

populations and environments potentially at risk from the site. 

The city of Kokomo reported to IDEM levels of Volatile Organic Compounds 

(VOC’s) and arsenic in their municipal water wells.  IDEM collected numerous ground water 

samples that were analyzed for CLP VOC’s and metals.  The lab analysis revealed levels of 

several VOC’s, including vinyl chloride, in several of the city of Kokomo’s municipal wells, 

in several monitoring wells located on and near industrial properties, and in one residential 



 16 

well. Also, arsenic was detected in several of the municipal wells and in several monitoring 

wells located on and near industrial properties. 

  

SECTION 5.0  REFERENCES 
 
 Indiana Department of Environmental Management Drinking Water Branch website, 

http://www.in.gov/apps/idem/sdwis_state/ . 
 
 USGS Topographic Map, Indiana Department of Environmental Management, ARC-

GIS v.9.2.   
 
 Indiana Department of Environmental Management, Preliminary Assessment/Site 

Inspection Report, Kokomo Garrison & Main Water Treatment Wellfield, Dan 
Chesterson, Site Investigation Section, December 29, 2010. 

 
 Agency for Toxic Substances and Disease Registry (ATSDR), ToxFAQ for 

tetrachloroethylene, 2007, U.S. Department of Health and Human Services, 
www.atsdr.cdc.gov/tfacts18.html . 

 
 Indiana Department of Natural Resources, Division of Nature Preserves,  

            Endangered, Threatened, and Rare Species, Indianapolis, Indiana. 
 
 Indiana Department of Natural Resources, Water Well Record Database, 

http://www.in.gov/dnr/water/ground_water/well_database/index.html .   
 

 Wellhead Protection Plan, City of Martinsville, Indiana, January 2002. 
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Appendix A 
 

Table 1 – Ground Water Sample Location and Comment Table 
(**Not-for-Public-View**) 

 
Table 2 – Key Findings List for Ground Water VOCs 

 
Table 3 – Key Findings List for Ground Water Metals 
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VC Chloroethane 1,1-DCE Acetone

Carbon 

Disulfide

Methylene 

Chloride

trans-1,2-

DCE MTBE 1,1-DCA cis-1,2-DCE 1,1,1-TCA Cyclohexane Benzene TCE Methylcyclohexane

CRQL 0.5 0.5 0.5 5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Background Samples

E2SF0

E2SF1

E2SF8

E2SF8

E2SE7

3x Highest Background Concentration

3X CRQL 1.5 1.5 1.5 15 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

SCDM Value 0.057 - - - - 1100 - - - - - - 1.5 1 -

Maximum Contaminant Level 2 - 7 - 3700 5 100 - - 70 200 - 5 5 -

E2SC2 5500 620 2600 1800 83000J(E) 22000J(E)

E2SC2DL
2

5200 2700 1800J(D) 77000 20000

E2SC3 2.4 0.13J
1

0.17 J
1

0.43J
1

2.7 5.4 20 2.3 15

E2SC4 2.3 0.51 0.61 0.52 3.5 0.22 J
1

0.6 0.44 J
1

E2SD0 1.4 J
1

E2SD1 1.5 J
1

0.3 J
1

0.66

E2SD2 0.2 J
1

E2SD3 0.15 J
1

E2SD6

E2SE8 2.2 0.62 J

E2SB9 62 110 61 83 66 55 3100 J(E)

E2SB9DL
2

180 J/18 86 J/8.6 85 J/8.5 4200

ES2C0 4.9 0.12 J
1

11 2.9 16

E2SC1 20 0.66 0.34 J
1

11 6 55 J(E) 0.32 J
1

0.49 J
1

0.49 J
1

0.37 J
1

E2SC1DL
2

20 11 6.4 59 4.8 J /0.48

E2SC9 0.26 J
1

0.99

E2SD9 5.2 0.5 J

E2SE0 5.2

E2SE1 3.8 0.15 J
1

1.9

E2SE2 5.7 0.32 J
1

0.86 0.49 J
1

23 J(E)

E2SE2DL
2

5.6 0.54 J 23

E2SE3 5.8 0.3 J
1

0.84 0.53 23 J(E)

E2SE3DL
2

5.7 0.85 J 0.52 J 22

E2SE4 3.7 0.4 J
1

5.8

E2SE5 0.12 J
1

E2SE6 0.31 J
1

0.37 J
1

E2SE9

Footnotes Bold = concentration is in excess of the 3x CRQL

(E) =Concentration exceeds linear range of the calibration Italic = Concentration exceeds SCDM concentration (or MCL if no SCDM value is established)

(D)=Concentration determined from a diluted sample Bold Italic = Concentration exceeds both the 3X CRQL and SCDM concentrations

(U) Analyte was not detected but was estimated due to other quality issues
1
Result was below the CRQL, but greater than the Detection Limit

2
CRQL was adjusted by a factor equal to the dilution factor of these samples.

All results reported in ug/L part-per-billion (ppb). 

Concentrations less than 3x the CRQL were not recalculated because they are not used for scoring .

Results flagged with a J and an (E) were not recalculated because they were run at a diluted concentration as a separate sample.  The diluted result should be used for scoring.

Toluene does not have an associated recalculation factor, so a 10x default factor was used to recalculate J-flagged Toluene results.

Recalculated values appear as "/number".

Shaded results indicate results from samples from a diluted sample. 

Empty box indicates non-detectable result.

Kokomo Garrison and Main Water Treatment Wellfield  
VOC Key Findings

Table 2



cis-1,3-DCP 4-methyl-2-Pentanone Toluene trans-1,3-DCP 1,1,2-TCA Ethylbenzene m,p-xylene

CRQL 0.5 5 0.5 0.5 0.5 0.5 0.5

Background Samples

E2SF0

E2SF1

E2SF8

E2SF8

E2SE7

3x Highest Background Concentration

3X CRQL 1.5 15 1.5 1.5 1.5 1.5 1.5

SCDM Value 0.85 - - 0.85 1.5 - -

Maximum Contaminant Level - - 1000 - 3 700 10000

E2SC2

E2SC2DL
2

E2SC3 0.5 J(U) 0.5 J(U) 0.5 J(U)

E2SC4 0.5 J(U) 0.5 J(U) 0.12 J 0.5 J(U) 0.5J (U)

E2SD0

E2SD1 0.5 J(U) 0.72 0.5 J(U) 0.5 J(U)

E2SD2

E2SD3 0.5 J(U) 0.5 J(U) 0.5J(U)

E2SD6

E2SE8

E2SB9 20 J/2 9.2 J/0.92 36

E2SB9DL
2

E2SC0 0.5 J(U) 0.5 J(U) 0.5 J(U)

E2SC1 0.5 J(U) 0.5 J(U) 0.5 J(U)

ES2C1DL
2

E2SC9 0.5 J(U) 0.5 J(U) 0.5 J(U)

E2SD9

E2SE0

E2SE1

E2SE2

E2SE2DL
2

E2SE3 0.5 J(U) 0.5 J(U) 0.5 J(U)

E2SE3DL
2

E2SE4

E2SE5

E2SE6

E2SE9

Footnotes Bold=concentration is in excess of the 3x CRQL

(E) =Concentration exceeds linear range of the calibration Italic = Concentration exceeds SCDM concentration (or MCL if no SCDM value is established)

(D)=Concentration determined from a diluted sample Bold Italic = Concentration exceeds both the 3X CRQL and SCDM concentrations

(U) Analyte was not detected but was estimated due to other quality issues
1
Result was below the Reporting Limit, but greater than the Detection Limit

2
CRQL was adjusted by a factor equal to the dilution factor of these samples.

All results reported in ug/L part-per-billion (ppb). 

Concentrations less than 3x the CRQL were not recalcultated because the are not used for scoring .

Results flagged with a J and an (E) were not recalculated because they were run at a diluted concentration as a separate sample.  The diluted result should be used for scoring.

Toluene does not have an associated recalculation factor, so a 10x default factor was used to recalculate J-flagged Toluene results.

Recalculated values appear as "/number".

Shaded results indicate results from samples from a diluted sample.  

Empty box indicates non-detectable result.

Kokomo Garrison and Main Water Treatment Wellfield
VOC Key Findings

Table 2



Aluminum Antimony Arsenic Barium Calcium Chromium Cobalt Copper Iron Lead Magnesium Manganese Nickel Potassium Selenium Sodium Thallium Vanadium Zinc

CRQL 20 2.0 1.0 10.0 500 2.0 1.0 2.0 200 1.0 500 1.0 1.0 500 5.0 500 1.0 5.0 2.0

Background Samples

ME2SF0 379.0 83,000 50.6 1,580 29,700 30.5 1,790 12,200

ME2SF1 243.0 92,800 15.1 3,670 4.3 3,100 31.8 1.1 2,280 17,900 20.4 J

ME2SF8 2.5 J/4 198.0 113,000 6.8 2,610 36,700 123.0 2.0 2,230 44,300 13.5
ME2SE7 362.0 75,600 23.9 454 5.5 28,100 17.8 3.7 2,350 24,600 77.7

3xHighest Background 12.0 1,137.0 339,000 151.8 11,010 16.5 110,100 369.0 11.1 7,050 132,900 233.1

3x CRQL 60 6.0 6.0 3.0 15.0 3.0 15.0

SCDM - 15 0.057 - - - - - - - - - - - - - - - -

MCL - 6 10 2000 - 100 - 1300 - 15 - - - - 50 - 0.5 - -

ME2B9 1.2 J- 226 138,000 6,300 41,800 89.5 4.7 3,210 0.72 J 95,400

ME2SC0 54.7 163,000 654 87,400 11.2 5.0 2,330 2.2 J 63,700 5.2 J

ME2SC1 55.1 161,000 661 85,700 13.8 4.8 2,370 1.2 J 65,500 20.5 J

ME2SC2 20.2J/15 76.4 156,000 16,500 45,400 182.0 5.7 4,070 19.2 66,300 4.8 J

ME2SC3 98.5 134,000 23.9 491 81,600 4.0 8.2 2,610 2.2 J 127,000 4.6 J

ME2SC4 75.2 46,300 1.1 667 23,300 25.6 2.2 3,320 274,000 5.5 J

ME2SC9 196 3040 J (D)/2252 22 6,520 4.0 681 4.9 27.8 7.8 478 J 0.81 J 473,000 31.0 24.3 17.8

ME2SD1 3790 J (D)/2807 10.0 4640 J 2.4 J 4.2 J 575 J 0.74 J 672,000 61.7 J

ME2SD2 186 2230J (D)/ 1652 31.1 7,980 2.9 716 5.8 27.2 5.5 629 0.67 J 330,000 14.6 J

ME2SD3 895 5.5 J 164 123,000 2,350 33,100 61.8 4.4 1,910 42,500 86.2 J

ME2SD9 442 J/327 180 117,000 2,880 34,800 94.2 2.0 2,370 0.64 J 83,600 2.5 J

ME2SE0 435 J/321 242 103,000 2.0 5,220 33,300 48.2 1.6 2,230 57,900 20.2 J

ME2SE1 393 J/291 237 10,300 2.4 4,850 32,400 47.8 1.8 2,170 56,300 32.3 J

ME2SE2 203 J/150 92.8 155,000 1,420 42,600 96.5 3.0 2,900 11,500 46.1 J

ME2SE3 195 J/144 91.9 156,000 3.1 1,410 42,600 96.5 3.4 2,960 11,400 28.2 J

ME2SE8 0.8 J- 255 107,000 1,580 39,100 42.7 2.0 2,440 22,600 5.9

ME2SD0 33.2 5,100 6,320 12.3 1.0 3.0 367 J 35,900

ME2SE4 5.4 234 111,000 2,240 38,300 77.2 1.8 2,560 34,800 2.1 J+

ME2SE5 1.2 J- 161 110,000 2,380 32,900 170.0 1.0 2,090 13,600 2.0 J

ME2SE6 1,140 53.2 170 148,000 6,920 7.2 45,600 372.0 9.5 2,470 71,100 22.8
ME2SE9 0.59 J- 224 112,000 1,210 41,000 54.8 1.9 3,420 60,900 8.2

Bold - Result is greater than 3x the background or 3x the CRQL

Italic = Concentration exceeds SCDM concentration (or MCL if no SCDM value is established)

Bold Italic - Result is greater than both the 3x background/CRQL concentrations and the SCDM value.

(D) - J-flagged results were calculated from a diluted sample.

J-flagged results less than 3x the background or 3x the CRQL were not recalculated.

Empty box indicates non-detectable result.

Recalculated values appear as "/number".

All results reported as ug/L (part-per-billion (ppb)).

Table 3
Kokomo Garrison and Main Water Treatment Wellfield 

Metals Key Findings
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Appendix B 
 

Figure 1 – Site Location Map (Aerial) 
(**Not-for-Public-View **) 

 
Figure 2 – Site Location Map (Topographical)  

(**Not-for-Public-View **) 
 

Figure 3 – 15- Mile Surface Water Pathway Map (Aerial)  
(**Not-for-Public-View **) 

 
Figure 4 – 4-Mile Radius Map (Topographical) 

 
Figure 5 – Wellhead Protection Area  

(**Not-for-Public-View **) 
 

Figure 6 – Sample Location and Contaminant of Concern Map  
(**Not-for-Public-View**) 
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Four Mile Radius Map, Kokomo Garrison
Main Water Treatment Wellfield

4 Mile

3 Mile

2 Mile

1 Mile

1/2 Mile

1/4 Mile

0 1 Miles

0 1 Kilometers

Mapp ed  by :  L or ra in e Wr igh t, ID EM , O ff ice  o f Land Qua l ity , S cience  S e rv ice s B ranch , Eng inee ring  & G IS  Service s   Da te: Decem ber 2, 2010 

 

Sources : 

ID EM  4 M ile  M apper App lication 

Ind iana  Geographic  In fo rm ation O f ficer  (G IO) D ata  Lib rary 

USGS  D ig ita l Raste r G raphics  1 :24 ,00 0 topographic map 

Cen sus  b lo ck  group 20 06 to ta l population  

 

D isc la im er :  Th is  m ap is intended to  se rv e as  an  a id  in  graphic repre sentation  on ly .  Th is  in fo rm ation is  no t wa rrant ed  fo r a ccura cy o r oth er  

purposes . 

There  a re  known sources  o f  e rror  in the popu la tion es tima tes  pre sented  on th is  m ap includin g: 

-The Cen sus  20 06 b lo ck  group popula tion da ta  is out o f  da te, and is  itself  an impe rfec t es tima te o f p opula tion. 

-The adjus ted  popula tion es timate  de rived  f rom  the  Censu s 2006 b lo ck group da ta  a ssumes that th e popula tion is  e venly d is tributed  in 

  ea ch block  g roup po lygon. 

-The Cen sus  20 06 b lo ck  group popula tion h as  been c lipped to  include  Ind iana  da ta  on ly. 

 

Me thod  of  Estima ting  P opu la tion:  Th e ad jus ted popu la tion es tima te is  th e sum  o f  Censu s 2006 b lock group popula tions .  The  ad justed 

popula tion  estima te  (TOTPOP  field) is ad justed  to  include  only the areas  o f  the  b lo ck  grou ps con tained inside the  buf fe rs .  Th e ad just ed  

popula tion  estima te  a ssum es  th at the population  is ev en ly  dist ributed  in  each b lo ck  grou p po ly gon.  The  spe cific  procedure  used in th is  

analy sis is as  fo llows: 

1.  The po int  fo r  the  center  o f the  s ite is  se le cted  inte ra c tively  by  the  use r through the 4 Mile M appe r model or  a  po lygon is  d ig itized  through 
the  4 Mile M appe r Po lygon model.  

2.  The user  in itia tes  the 4 M ile  M apper  m od el to  p er fo rm  the  re st o f t he mu lti-step ana ly sis  w hich is  de sc r ibed  in  t he fo llowing  s teps. 

3.  The st udy area  point or  po lygon is  buf fe red  a t 1/4, 1/2, 1, 2 , 3 and 4 m ile s. 

4.  The o rig in al a rea o f the census  b lo ck  po lygons  is ca lcu la ted  and s to red. 
5.  The buffe rs  a re  u sed to  cl ip  the  cen sus  b lo ck  group po lygons .  Th is is a new  a rea  refe rred  to a s the  shape  area.  Th e sh ape  a rea  has  the  

a ttribute re cords a ssocia ted  with the or ig ina l census  b lock group po ly gon  with the  a rea o f t he new polygon area. 

6.  The sh ape  a rea  o f  the  census blo ck polygons  is  d ivided by  o rig inal a rea  o f the  cen sus  blo ck  po lygons  to  ca lcu la te the pe rcent ch ange . 
7.  The percent chan ge re su lt is  th en multip l ied  by  t he popula tion of  the  or ig ina l census  b lock  to  y ield  a  ca lcu lated population for  th e new  

po ly gon .  Fo r  e xample :  Blo ck  Grou p A  w ith  an a rea  o f 10 square m iles and a  popula tion of  200  peop le  is sp l it in to 2 poly gons by  th e 4 

m ile buffer  ring .  The a rea o f t he b lo ck group ins ide the 4 m ile  buf fe r is  2  square  m iles, o r 20%  o f  the  a rea  o f the  o rig inal 10 squa re  m ile 

b lock group.  Assum ing the popu la tion is un ifo rm ly  d istr ibuted  in  Blo ck  G roup A , the  population f rom  Block  G roup A  t hat is w ith in  the  4 

m ile buffer  ring  should  a lso  be  20% o f the to tal popula tion fo r the b lock  group.  Twenty  pe rcent o f 200 is  40 peop le . (2 ÷ 10 × 200 = 4 0)

8.  The newly ca lcula ted  popula tion sta tistic s are associa ted  in  a  da tabase tab le  tha t is  conve rt ed  into  a lay er  fi le tha t is disp lay ed in  the  F our  
M ile Radius  M ap.  The  new population  f igures  f rom  the  lay e rs  (a ttribute  tab les ) a re  then cop ied into  a spreadshee t t hat  subtrac ts the  

popula tion figure  f rom  the  prev ious  bu ffer .  Th is is done  b y tak ing  the  popula tion fo r ea ch  buf fe r d istance and su btra ct in g the  popula tion  

o f t he nex t sm aller  buf fe r d is tance to prov ide  a  popula tion figure  fo r th e donu t a rea  bounded by  each pair of  consecutive  buf fe r  d istances  

(e.g . 0 to 1/4,  1/4 to  1/2,  1/2 to  1,  1 to 2… ).  A n ad justed  popula tion tab le is  labeled and past ed into  the Four M ile  Rad ius  Map. 

 

The ma in code tha t repeat s over and ove r fo r  the  4M i_M appe r mode l is: Buf fe r> C lip>Add Fie lds>Ca lcula te Field>D isso lv e 

 

A ll  m ode ls we re  developed by  E.J. M cNaughton, ID EM  GIS  Coord ina tor  

Kokomo, Howard Co., IN

Kokomo,
Howard Co.

86o6'27.05"W   40 o29'11.79"N
(Approximate Center of Site)

*

* Indiana American Water Co. - Kokomo 
  Report to IDEM - serviced population: 

57,275

Buffer
Distance

Adjusted
Population

0 - 1/4 Mile 2530

1/4 - 1/2 Mile 1804

1/2 - 1 Mile 5335

1 - 2 Mile 15873

2 - 3 Mile 11288

3 - 4 Mile 10702

Total Adjusted
Population 47532

Kokomo Wellfield  (Approximate Center)

Kokomo Wellfield (Approximate Area)

Buffer Radius

X
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Appendix C 
 

IDEM Sample Photographs (**Not-for-Public-View**) 
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Appendix D 
 

Analytical Data 
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Appendix E 
 

Indiana Department of Natural Resources - Record of Indiana-American 
Water (Kokomo) Water Wells and Other Nearby Wells  

(**Not-for-Public-View**) 
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Appendix F 
 

ATSDR ToxFAQ – Vinyl Chloride 
ATSDR ToxFAQ – Arsenic 
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Appendix G 
 

Indiana Department of Natural Resources – Sensitive Environments 
(**Not-for-Public-View**) 
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Appendix H 
 

2010 Indiana Fish Consumption Advisory 
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Appendix I 
 

INAWC – Kokomo Phase II Wellhead Protection Plan  
Potential Contaminant Sources 
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Appendix J 
 

Bedrock Characterization Report – Delphi Corporation Former 
Electronics & Safety Division Plant 1 Property 
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