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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We Protect Hoosiers and Our Environment. 

Mitchell E. Daniels Jr. 
Governor 

Thomas W Easterly 
Commissioner 

Mr. Pat Hamblin, SR-6J 
U.S. EPA Region V 
77 West Jackson Boulevard 
Chicago, IL 60604-3507 

Dear Mr. Hamblin: 

100 North Senate Avenue 
Indianapolis, Indiana 46204 

(317) 232-8603 
Toll Free (800) 451-6027 

www.idem.IN.gov 

December 29, 2010 

Re: Kokomo Garrison & Main 
Water Treatment Wellfield 
Kokomo, Howard County 
Preliminary Assessment 

SITE SUMMARY 

The Indiana Department of Environmental Management (IDEM) under a cooperative 
agreement with the U.S. EPA conducted a Preliminary Assessment (PA) 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 oflevels 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) wells at levels between 0.8 ppb and 
5.5 ppb (the MCL is 2.0 ppb). Additionally, arsenic was detected in four (4) wells at 
levels between 41 ppb and 890 ppb (the MCL is 10 ppb ). Subsequent raw water samples 
have confirmed the continued presence of both contaminants. A nearby facility that has 
entered 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 source of the vinyl chloride is unknown. 
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SECTION 1.0  INTRODUCTION 
The Indiana Department of Environmental Management (IDEM), Office of Land Quality (OLQ), 

Site Investigation Section, under a Cooperative Agreement (CA) with the United States 

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

Preliminary Assessments (PA) at certain sites listed in the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) of 1980, commonly known as 

Superfund, and the Superfund Amendments and Reauthorization Act (SARA) of 1986. 
 

The primary objectives of the PA are: 

• to collect readily available information and conduct a site and environmental 

reconnaissance; 

• to distinguish between sites that pose little or no risk to human health and the 

environment and sites that require further investigation; and 

• to identify sites after requiring assessment for possible emergency response actions. 
 

The Site Investigation Section was given approval by the U.S. EPA to conduct a PA at the 

Indiana-American Water Company (INAWC) Kokomo Garrison & Main Water Treatment 

Wellfield site located in the City of Kokomo, in Howard County, Indiana based on the results of 

a Pre-CERCLIS Screening (PCS) that was conducted at the site (January 22, 2010). 
 

Information contained in 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 & 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 
The Kokomo Garrison & Main Water Treatment Wellfield is located in the City of Kokomo, in 

Howard County, Indiana.  Based on raw water samples collected by the INAWC and submitted 

to the IDEM OWQ Drinking Water Branch as part of it’s wellhead protection plan, it has been 

determined that five (5) of the city’s drinking water wells (B, C, 18, 19, and 20) have been 

contaminated by vinyl chloride. Wells C and 19 had levels of vinyl chloride exceeding the MCL.  

Additionally, four (4) of the city’s wells (B, C, 18, and 19) have been contaminated by arsenic at 

levels exceeding the MCL. 
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Arsenic is a naturally-occurring element that can occur in both organic and inorganic forms. 

Arsenic has several major industrial uses as an essential component of pesticides and herbicides, 

lead batteries, metal alloys, semiconductors, wood preservatives and glass manufacturing. 

Ingesting arsenic in low levels can cause nausea, vomiting, decreased production of red and 

white blood cells, abnormal heart rhythm, damage to blood vessels, “pins and needles” sensation 

to hands and feet, and at very high levels can result in death. Ingesting arsenic at low levels for a 

very long time can cause a darkening of the skin and the appearance of small corns or warts on 

the palms, soles and torso. Studies have shown that ingesting arsenic can increase the risk of skin 

cancer and cancer in the liver, bladder and lungs. 

 

Vinyl chloride is a colorless gas that burns easily and is unstable at high temperatures.  It is a 

manufactured substance with a mild sweet odor.  It is formed during the break down of other 

organic compounds such as trichloroethylene, tetrachloroethylene and trichloroethane.  Vinyl 

chloride is used to make polyvinyl chloride (PVC) which is used to make a variety of plastic 

products.  While the effects of drinking high levels of vinyl chloride are unknown, breathing 

high levels of vinyl chloride can cause dizziness and sleepiness, and in very high levels can 

cause unconsciousness and even death.  Long-term exposure can lead to nerve damage and 

immune problems. Vinyl chloride is a known carcinogen. 

 
Section 2.1  Site Description 
The Kokomo Garrison & Main Water Treatment Wellfield provides potable drinking water to 

the City of Kokomo (population served = 57,275). The wellfield is comprised of eleven (11) 

production wells (well #’s B, C, D, E, F, G1, G2, 18, 19, 20 and 21) 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).  Three other wellfields (Phillips Street 

Wellfield, Peat Bogs Wellfield and Indian Heights Wellfield [offline]) are also owned and 

operated by the INAWC - Kokomo.  Additionally, drinking water is obtained from two (2) 

surface water sources (Wildcat Creek and Wildcat Reservoir).  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 and has been addressed in a 

separate investigation. According to INAWC – Kokomo representatives, drinking water from the 
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Kokomo Garrison & Main Water Treatment Wellfield can potentially serve approximately 85% 

of the Kokomo population.  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 H). 

 

Section 2.2  Site History 
According to raw water sample results taken from the municipal wells and submitted by the 

INAWC - Kokomo to IDEM, vinyl chloride has been detected at levels exceeding the MCL (2.0 

ppb) in two (2) of the wells.  Arsenic has also been detected in raw water at levels exceeding the 

MCL (10 ppb) in four (4) of the wells.  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.  

 
SECTION 3.0  FIELD INVESTIGATION ACTIVITIES 
 
Section 3.1  Field Inspection 
Though a dedicated field investigation has not been undertaken by SI staff, 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 were impacted by vinyl 

chloride. On November 22, 2010, IDEM staff (Mssrs. Dan  Chesterson and Tim Johnson) 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 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, aerial photographs and 

maps. 
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Section 3.2  Analytical Data 
Analytical data was submitted by the INAWC - Kokomo to the IDEM Office of Water Quality’s 

Drinking Water Branch.  This data is attached and indicates that vinyl chloride and arsenic have 

been detected in the system’s raw water.  Vinyl chloride has been detected in the Garrison & 

Main Water Treatment Wellfield wells B, C, 18, 19, 20, and 21.  Detections in wells C, 18, 19 

and 20 have exceeded the MCL of 2.0 ppb.  Detections in wells B and 21 have not exceeded the 

MCL.  To date the finished water has not had any detections of vinyl chloride above the MCL.  

Arsenic has been detected in the Garrison & Main Water Treatment Wellfield wells B, C, 18 and 

19 at levels exceeding the MCL of 10.0 ppb (see Appendix B).  

 
Section 3.3  Past Environmental Investigations 
In May 2008, staff from the IDEM SI program collected water samples from seven (7) 

residences with private wells in the vicinity of the Kokomo Garrison & Main Water Treatment 

Wellfield to determine if they had been impacted by vinyl chloride.  Analytical data from this 

investigation indicated that the vinyl chloride had not migrated to the residential wells at this 

time.   

 
Wildcat Creek, which flows near the Kokomo Garrison & Main Water Treatment Wellfield, was 

previously investigated by the IDEM SI program in 2000 and found to be contaminated with 

polychlorinated biphenyls (PCBs) and arsenic.  An Integrated Assessment (September 2000) and 

an Expanded Site Inspection (September 2001) were conducted by the SI program for the 

Wildcat Creek Sediment Site.  The Wildcat Creek Sediment Site is still an active CERCLA 

investigation. 

 
SECTION 4.0  MIGRATION PATHWAYS 
 
Section 4.1  Ground Water 
Ground water is the primary focus of this investigation. Ground water samples have not been 

taken by IDEM as part of this PA investigation.  However, raw water sample results from the 

City of Kokomo’s municipal wells were provided to IDEM by the INAWC - Kokomo.  Ground 

water has been impacted by vinyl chloride and arsenic at levels that exceed the MCL in the 

municipal well’s raw water. These contaminants have been detected in the INAWC - Kokomo’s 

Garrison & Main Water Treatment Wellfield wells that supply drinking water to approximately 

57,275 residents.   
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Section 4.2  Surface Water 
No surface water samples were taken as part of this PA investigation.  The nearest surface water 

body is Wildcat Creek which runs south/southwest through the Kokomo Garrison & Main Water 

Treatment Wellfield. It has been documented in a previous investigation that the sediment in 

Wildcat Creek is contaminated by PCBs and arsenic. It is not known if the creek has been 

impacted by the vinyl chloride. The INAWC – Kokomo utilizes a surface water intake (Wildcat 

Creek) located within the Kokomo Garrison & Main Water Treatment Wellfield area. 

 
Section 4.2.1 Drinking Water Threat 
The City of Kokomo utilizes ground water from three wellfields and surface water from two (2) 

sources to serve 57,275 residents.  Several wells in the Kokomo Garrison & Main Water 

Treatment Wellfield are contaminated with vinyl chloride and arsenic.  One of the surface water 

intakes (Wildcat Creek) is located within the Kokomo Garrison & Main Water Treatment 

Wellfield area.  Wildcat Creek has previously been known to have been contaminated with PCBs 

and arsenic.  

The ground water and the surface water sources are blended and treated (for arsenic) at the 

Kokomo Garrison & Main Water Treatment facility. This treatment process currently eliminates 

the contaminants from the finished water supply.  The treatment process is a Tricon Ground 

Water Filtering System that consists of aeration, the addition of ferric chloride, potassium 

permanganate, chlorine and a cationic polymer, followed by a clarification process and anthracite 

filtration.  Although designed specifically for the removal of arsenic from the drinking water, the 

process has also been successful in eliminating vinyl chloride below detection limits. 

Section 4.2.2 Human Food Chain Threat 
The human food chain threat category 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 which runs through the wellhead protection area and is 

immediately adjacent to or very near most of the wells in the wellfield. 

The principal uses of Wildcat Creek, other than for drinking water, are fishing and recreation.  

Wildcat Creek is considered a fishery since food chain species (fish) are known to be taken for 

human consumption.  A July 1, 2010 Kokomo Tribune newspaper article indicates that fishing is 

common along the contaminated stretch of Wildcat Creek and that these fish are frequently 
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consumed (see Appendix G). The population potentially affected by contaminants migrating off-

site would include persons who use the river for recreational purposes, such as fishing and 

swimming.  Wildcat Creek, downstream of the water works dam, is listed in the 2010 Indiana 

Fish Consumption Advisory as a Group 5 waterway (No Consumption - Do Not Eat) for 

contamination.   

Section 4.2.3 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 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 F. 

Section 4.3  Soil Exposure 
No soil samples were collected as part of this PA investigation.  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. 

Section 4.4  Air Route 

No air samples were collected as part of this PA investigation, nor were observed release criteria 

met for this pathway.  No confirmed air release has been documented. 

 
SECTION 5.0  SUMMARY AND CONCLUSIONS 
The City of Kokomo’s drinking water wells have been impacted by vinyl chloride and arsenic 

that exceed the MCL in the wellfield’s raw water.  At least a portion of the arsenic source has 

previously been established.  However, the source of the vinyl chloride is unknown. The City’s 

drinking water is currently being treated to eliminate the contaminants from the finished water 

supply. 
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SECTION 6.0  REFERENCES 
· IDEM Drinking Water Branch website: https://myweb.in.gov/IDEM/DWW/ 
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Appendix A 
 

Figure 1 – Site Location Topographic Map 
 

Figure 2 – Site Location Aerial Photograph 
 

Figure 3 – Wellhead Protection Area  
(**Confidential Information**) 

 
Figure 4 – 15- Mile Surface Water Pathway Map 

 
Figure 5 – 4-Mile Radius Map 
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(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 B 
 

Analytical Data 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Vinyl Chloride Data 2007 - 2010
Reported in micrograms/Liter

Well B Well C Well D Well F Well G1 Well G2 Well 15 Well 16
2010 ND 9.9 ND ND ND ND ND ND
2009 ND 2.7 ND ND ND ND ND ND
2008 ND 2.7 ND ND ND ND ND ND
2007 0.8 4.8 ND ND ND ND ND ND

Well 17 Well 18 Well 19 Well 20 Well 21 Creek
2010 ND 4.3 1.5 ND ND ND
2009 ND 3.6 3.8 4.5 1.4 ND
2008 ND ND 4.1 0.5 ND ND
2007 ND 1.8 5.5 1.4 ND ND



Monthly Average Groundwater Influent Arsenic 
Reported in micrograms/Liter

Jan-07 153
Feb-07 221
Mar-07 162
Apr-07 178

May-07 173
Jun-07 188
Jul-07 177

Aug-07 168
Sep-07 172
Oct-07 133
Nov-07 179
Dec-07 181
Jan-08 210
Feb-08 222
Mar-08 183
Apr-08 184

May-08 197
Jun-08 197
Jul-08 222

Aug-08 179
Sep-08 230
Oct-08 273
Nov-08 270
Dec-08 166
Jan-09 191
Feb-09 184
Mar-09 180
Apr-09 154

May-09 139
Jun-09 44
Jul-09 172

Aug-09 149
Sep-09 99
Oct-09 104
Nov-09 94
Dec-09 94
Jan-10 110
Feb-10 113
Mar-10 163
Apr-10 99

May-10 98
Jun-10 97
Jul-10 89

Aug-10 101
Sep-10 123
Oct-10 96



Arsenic Data 2002-2006
milligrams/liter

Well 18 Well B Well C Well 19 Well 20 Well 21
2002 0.914 0.114 0.208 0.619 0.004 0.002
2006 0.651 0.074 0.268 0.497 0.005 NA
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Appendix C 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Indiana Department of Natural Resources Record of Water Wells are not-for-
public-view documents and have been redacted from this document. 
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Appendix D 
 

Indiana Department of Natural Resources - Record of Nearby Water Wells 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Indiana Department of Natural Resources Record of Water Wells are not-for-
public-view documents and have been redacted from this document. 
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Appendix E 
 

ATSDR ToxFAQ – Vinyl Chloride 
ATSDR ToxFAQ – Arsenic 
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Appendix F 
 

Indiana Department of Natural Resources – Sensitive Environments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Indiana Department of Natural Resources Sensitive Environments information are 
not-for-public-view documents and have been redacted from this document. 
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Appendix G 
 

2010 Indiana Fish Consumption Advisory 
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Appendix H 
 

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

Correspondence with Indiana-American Water (Kokomo) Staff 
 
 
 



Office Memo 
 
To: Kokomo Garrison and Main Water Treatment Wellfield File 
 
From: Dan Chesterson 
 
Re: Telephone Conversation with Jeff Robinson, Indiana-American Water (Kokomo) 
 
Date: November 12, 2010 
 
I spoke to Mr. Jeff Robinson of the Indiana-American Water (Kokomo) Company 
regarding the contamination in the Kokomo Garrison and Main Water Treatment 
Wellfield.  Mr. Robinson stated that Kokomo is currently relying on the arsenic 
contaminated wells for their public water supply, and are treating the water to reduce the 
arsenic levels to 2 ppb. He said that he would send data for arsenic and vinyl chloride to 
me electronically in a .pdf format.  He will also email me specific contact information for 
staff at the Kokomo water plant. 



 
Office Memo 

 
To: Kokomo Garrison and Main Water Treatment Wellfield File 
 
From: Dan Chesterson 
 
Re: Site Visit 
 
Date: November 22, 2010 
 
I traveled to Kokomo on Monday, November 22, 2010, with Tim Johnson to meet with 
representatives of the Indiana-American Water Company (Kokomo) to discuss the Site 
Investigation program’s preliminary assessment investigation.  We were scheduled to 
meet at the main office at 10:30 with Mr. Kirk Kuroiwa, Mr. Michael Ward, and Mr. 
Ryan Smith. 
 
Upon arrival, we were met by Mr. Kuroiwa and informed that the other gentlemen had 
been called into an urgent meeting.  Mr. Kuroiwa met with us and we told him of our 
planned investigation.  We gave him a copy of the completed Pre-CERCLIS Screening 
report and updated him on the next process in our investigation.   
 
During the course of discussion, Mr. Kuroiwa agreed to provide us with additional 
information to assist in the investigation, specifically: a map showing which wells serve 
which areas of Kokomo; a detailed description of the current water treatment process; 
sampling data from an abandoned well (#7); and individual well data of arsenic sampling. 
 
Specific points of discussion discussed were: cis-1,2-dichloroethylene has also been 
detected in raw water samples.  The vinyl chloride has not been detected in finished water 
apparently due to the current treatment processes of aeration and mixing.  Well B is not 
currently operating unless absolutely needed (due to age and mechanical issues).  The 
Peat Bog wellfield to the northeast pumps to the Main Street water treatment facility 
(POE #1).  Phillips Street wellfield pumps to own treatment station.  Approximately 15% 
of the population probably does not receive water from the Main Plant.  Wildcat Creek 
surface water is blended with water from the Main Plant ground water source.  There are 
no current plans for drilling any new wells.  Arsenic treatment consists of Tricon filters, 
ferric chloride coagulents and potassium permanganate as an oxidant (Mr. Kuroiwa will 
email a detailed description of treatment process).  Pumps 20 and 21 run all the time and 
either 18 or 19 will also be running (usually 18).  There was an abandoned well (#7) 
located at Carter and Ohio Streets that was high in arsenic also (Mr. Kuroiwa will try to 
get data to us from that well). 
 
As we were finishing up our discussion, Mr. Smith arrived and we went over with him 
briefly what we had discussed. 
 
Following the meeting we drove around Kokomo to look at well locations and at 
potential sources of contamination. 



From: Kirk.Kuroiwa@amwater.com
To: CHESTERSON, DANIEL
Subject: RE: Kokomo Garrison & Main Water Treatment Plant Wellfield
Date: Monday, November 29, 2010 2:56:24 PM
Attachments: Kokomo wells Arsenic results.pdf

Phillips St. Flow Map.pdf

The Tricon Groundwater Filter Plant is located at our Main Station and consists of the following: 
Aeration 
Ferric Chloride 
Potassium Permanganate 
Cationic polymer 
Chlorine 
Clarification 
Anthracite filtration 

The Philips St. flow map shows the percentage of water supplied by our north groundwater plant. 

Kirk D. Kuroiwa
Indiana American Water
Water Quality Supervisor
1700 E. Superior St.
P.O. Box 740 
Kokomo, IN 46903
P (765) 457-5563 ext. 3104
F (765) 457-8491
C (765) 480-3196
kirk.kuroiwa@amwater.com

mailto:Kirk.Kuroiwa@amwater.com
mailto:DCHESTER@idem.IN.gov
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